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ABSTRACT

Klasies River is a well-known site with an exceptionally long Middle Stone Age
sequence. A new analysis of the early Marine Isotope Stage 5 layers from the
Witness Baulk in Cave 1 at Klasies River main site, SMONE - SLBS, is conducted
here. This study presents a detailed technological analysis, which identified more
complicated chaines opératoires than currently known. In agreement with earlier
technological analyses, the end products are points and blades of varying
morphologies. The cores belong to one main chaine opératoire although their
morphologies differ depending on the reduction phase. A predominately
unidirectional reduction method is found throughout the sequence of the
analysed layers. The lithic characteristics point to a place provisioning system of
a residential site. There is however slight variation, especially in the lowest layer
SBLS, where more features of individual provisioning and mobility are found.
When combining shellfish and lithic data, it was further found that the intensive
lithic knapping activity coincides with a high degree of shellfish collection.
Therefore, Klasies River is one of the earliest sites where coastal adaptation is
evident. The lithic behaviour at Klasies River was compared with that from the
broadly contemporaneous open-air Florisbad site situated within the interior.
The MSA horizon at Florisbad exhibits very similar technologies in core reduction
method, end product morphology and tool types. Additional reduction methods
found at Florisbad, including burin-cores, are probably due to highly
opportunistic behaviour and a specialised site function. Nevertheless, similarities
between assemblages from sites far apart, with different settings, function and
environment, might indicate past routes of mobility and knowledge transmission

of much further extent than thus far estimated.
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CHAPTER 1: INTRODUCTION

1.1. BACKGROUND AND RESEARCH HISTORY OF KLASIES RIVER

The Klasies River landscape is a declared national monument or Grade 1 site. Its
location is on the coast of Tsitsikamma in the Eastern Cape. Klasies River main
site (KRM) comprises five tightly grouped caves and rock shelters. The profile
spans more than 21 m of deposit and comprises layers from the early Middle
Stone Age (MSA) up to the Later Stone Age. John Wymer and Ronald Singer
(1982) first excavated the site between 1967 and 1968. They left a Witness Baulk
in the middle of Cave 1, stretching from the entrance to the back of the cave (see
Figure 1). Hilary Deacon (Deacon and Geleijnse 1988) thereafter opened various
excavation areas at Klasies River main site from 1984 to 1995. In 2015 Sarah

Wurz (Wurz et al. 2018) re-opened the excavations with a focus on the Witness

Baulk and this project is ongoing.

Cave 1B

I Wy
I Dwacen P

FIGURE 1: KLASIES RIVER MAIN SITE PLAN (AFTER GRINE ET AL. 2017: 56, FIG.3)

Generations of researchers have analysed the pre-Howiesons Poort Middle Stone
Age tools from Klasies River, including Singer and Wymer (1982), Volman (1981),
Thackeray (1989) and Wurz (2000, 2002; Wurz et al. 2003). This led to an
accumulation of different names for the early MSA techno-complexes at Klasies

River; Singer and Wymer (1982) first termed them MSA | and Il and Volman MSA



2a and 2b. Wurz (2000, 2002), in her more recent study, relates these terms to
the Klasies River and Mossel Bay techno-complex. The deposits with MSA
II//MSA 2b/Mossel Bay material are dated to ca. 100 000 years ago (ka), which
falls into Marine Isotope Stage (MIS) 5c-d sub-stages (Griin et al. 1990; Vogel
2001; Feathers 2002; Eggins et al. 2005; Millard 2008; Wurz et al. 2018: 108;
Brenner & Wurz 2019). From now on, Singer and Wymer's designation MSA | and

Il are used to avoid confusion.

1.2. RATIONALE AND RESEARCH PROBLEM
The MSA is an important period, as modern humans evolved in Africa and

complex behaviour developed during this time (see, e.g. McBrearty & Brooks
2000; d’Errico et al. 2003; Willoughby 2006; Conard 2008; Wadley 2013, 2016;
Soriano et al. 2015; Kandel et al. 2016). Advanced cognition can already be seen
with the introduction of Levallois technology (e.g. Muller 2017: 115) and most
researchers agree that behavioural and technological innovations are strong
signs of complexity in behaviour (e.g. Henshilwood and d'Errico 2005; Wadley
2010; Lombard and Haidle 2012). Multiple examples of such innovations appear
during the Still Bay and Howiesons Poort in South Africa. It is proposed that these
innovations, like refined tools, heat treatment, symbolic engravings, medical
plant use, etc., flourished during MIS 4 but disappear afterwards (Jacobs et al.
2008; Jacobs & Roberts 2009; Henshilwood & Dubreuil 2011; Ziegler et al. 2013;
Sealy 2016; Wurz 2019). The roots of these behavioural advances might already
be found in MIS 5.

Stone tools are a key element that preserves well and can therefore, be used to
address cultural and behavioural questions. Higher-resolution technological
analyses have the potential to provide data to address the origins of MIS 4 lithic
innovations in the MSA, like Still Bay points and segments from the Howieson's
Poort. The MIS 5 lithic materials from Klasies River are abundant and lend
themselves to technological analyses to investigate this issue. Variability within
MIS 5 assemblages is still an under-researched topic (exceptions are e.g. Porraz
et al. 2013, 2018) and in most cases, lithic artefacts from multiple layers are
lumped together for a technological analysis (e.g. Wurz 2000, 2002; Thompson et

al. 2010; Douze et al. 2015). The material from the new excavations at Klasies



River provides the opportunity to observe changes throughout the sequence in

high resolution.

In the context of evolutionary advances, coastal adaptation has been argued to
be a key factor in South Africa(Parkington 2010; Will et al. 2013, 2016, 2019;
Marean 2016). It is debated that high nutritional values from marine food
resources, such as proteins, fatty acids and omega-3, which are available year-
round, could have accelerated the cognitive development of modern humans
(Parkington 2010; Marean 2016. Coastal adaptation with systematic use of
coastal resources is seen as an advancement in behavioural flexibility, expressed
by successfully adapting to a niche habitat (Will et al. 2013, 2016, 2019; Marean
2016).

The coastal site Klasies River has good preservation of shellfish (Singer and
Wymer 1982; Langejans et al. 2012; Dusseldorp and Langejans 2013; Wurz 2018)
and is thus an appropriatecandidate to address possible coastal adaptation as
early as MIS 5. The degree of "systemic" use of coastal resources is still a matter
for discussion (Will et al. 2016; Marean 2016). With a high-resolution approach
at Klasies River and southern Cape sites, slight changes can be identified
throughout the MIS 5c-d sequence and the degree of coastal adaptation can be

determined.

Inter-assemblage comparisons are rare for this period (Porraz et al. 2013, 2018;
Mackay 2014, 2016; Douze et al. 2015). An extensive analysis including all MIS 5
assemblages described in the last 20 years could be the basis of reconstructing
the South African behavioural networks during this time. Together with a high
chronological resolution, this enables assemblage comparisons to the level of
detail of MIS 5 sub-stages. With this approach, spatial and temporal variation in

lithic technology within MIS 5 can be identified.

Apart from the multitude of coastal cave sites, few open-air sites in the interior
of the country show preservation of occupational horizons (see, e.g. Caruana and
Stratford 2019 for sites at the Cradle of Humankind World Heritage Site). The
spring site Florisbad has an MSA horizon with a confirmed age in MIS 5e (Kuman
et al. 1999; Henderson 2001), this gives a rare opportunity to increase our

understanding of the role of interior open-air sites in the South African



landscape. Florisbad with its unique setting is chosen for a detailed comparison,
as it could possibly reveal similarities between sites from very different regions,

environments and settings.

1.3. AIMS AND RESEARCH QUESTIONS
The main research question investigated is the nature of lithic variability during

early MIS 5 at Klasies River and how it relates to coastal adaptation during this
time. It is further explored how these Klasies River MIS 5 assemblages compare
to other MIS 5 assemblages on the southern Cape like Pinnacle Point, Blombos
and Cape Saint Blaize. Additionally, Klasies River is compared with Florisbad from
a very different environmental and ecological setting. This allows investigation
on whether these aspects might have played a role in technological patterning
from two very different contexts within a detailed comparative framework

involving most known MIS 5 sites in South Africa.

The following aims are set:

1. Provide a detailed description of the Klasies River lithic technology of the
MIS 5 layers SMONE-SBLS.

2. Investigate how the lithic material from Klasies River fits into the
southern Cape landscape during MIS 5c-d.

3. Integrate the lithic technology at Klasies River with shellfish utilisation to
provide a perspective on coastal adaptation at the site.

4. Present a comparison of the lithic technology and shellfish exploitation
with other broadly contemporaneous sites, Blombos Cave and Pinnacle
Point 13B in the southern Cape.

5. Provide a detailed view of the lithic technology at Florisbad from the MIS
5e layer.

6. Offer a South African landscape perspective on lithic technology within

MIS 5.
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CHAPTER 2: MIDDLE STONE AGE IN SOUTH AFRICA FROM A
LITHIC PERSPECTIVE?

2.1. RESEARCH HISTORY

John Goodwin and Clarence van Riet Lowe (1929; van Riet Lowe 1927; Goodwin
1929) were the first to define "The Stone Age cultures of South Africa" as three
main periods, namely the Earlier, Middle and Later Stone Age. They (Goodwin
and van Riet Lowe 1929) identified two main characteristics of the MSA, which
were convergent flakes and facetted platforms. Additionally to this very broad
description, distinct tool types were seen in MSA variations, such as the Still Bay
and Howiesons Poort. A large part of the MSA however, does not have a prolific
tool component. Hence, the typological approach was not very fruitful in
describing most MSA assemblages. This led to a perception of the MSA as a
stagnant period with little variation (ibid.).

A significant advance was made, when Singer and Wymer (1982) described the
MSA sequence from Klasies River in the 1980s. In the exceptionally thick MSA
deposits, they found distinct differences throughout the sequence. Apart from
the already known Howiesons Poort industry, they described four more MSA
stages, namely MSA [-IV. Although they only related the MSA I-IV to the
stratigraphy at Klasies River, which showed that the MSA was definitely not a
stagnant phase. By stratigraphic comparison, the chronological sequence of the
MSA industries could be identified to some degree. With the introduction of
appropriate dating techniques, assemblages could be reliably dated.

The MSA starts ca. 300 ka and lasts until about 25 ka (Wadley 2015: 159). During
this time anatomically modern humans, Homo sapiens, first appeared in Africa
(Brauer 1984; White et al. 2003; Scerri et al. 2018). The origins of modern
humans furthered research interest in the MSA in the 1990's. The research focus,
however, was on the Still Bay and Howiesons Poort periods, as these phases
comprised a sudden increase of complex behaviours and innovations, not only in
the form of sophisticated stone tools (e.g., Wurz 2008; Hogberg and Larsson
2011) but also with marine shell beads (e.g., d'Errico et al. 2005; Vanhaeren et al.
2019), bone tools (e.g., Henshilwood et al. 2001; Backwell et al. 2008; Backwell

and d'Errico 2016), engravings on ochre, bone and ostrich eggshell (e.g.,



Henshilwood and Dubreuil 2011: 361), heat-treatment of silcrete (e.g., Schmidt
et al. 2013; Delagnes et al. 2016; Schmidt and Mackay 2016) and bedding
constructions (Wadley et al. 2011).

Only in the last ten years, a shift in research is seen. Now the focus is on earlier
MSA lithic technologies. A growing body of literature about MIS 5 technology is
developing, including recent studies of Blombos Cave (Douze et al. 2015),
Bushman Rockshelter (Porraz et al. 2015; 2018), Diepkloof Rockshelter (Porraz et
al. 2013a; 2013b), Hoedjiespunt (Will et al. 2013), Pinnacle Point 13B (Thompson
et al. 2010), Putslaagte 8 (Mackay et al. 2015) and Sibudu Cave (Schmid et al.
2019). An orientation towards lithic technology versus typology is one of the
main characteristics in recent studies of MSA assemblages. This includes the
concepts of core reduction sequences and chaines opératoires. With the
technological approach, the problematic situation of scarce formal tools in most

early MSA materials is circumvented.

2.2. METHODS USED IN THIS STUDY

2.2.1. THE CHAINE OPERATOIRE APPROACH
The chaine opératoire approach in lithic analysis was first used by Jean-Michel

Geneste (1985) to describe Middle Paleolithic technology. The concept has since
been used and further developed by several influential French archaeologists
(e.g. Perlés 1987; Pelegrin et al. 1988; Boéda et al. 1990; Sellet 1993) and also in
more recent literature (e.g. Shott 2003; Delagnes et al. 2007; Tostevin 2011).
Although the concept was well established by the late 1990s in most parts of
Europe, it only became more regularly used for the South African MSA since the
early 2000s (e.g. Wurz 2000; Soriano et al. 2007). The chaine opératoire is a
technological approach to describe all stages of an artefact from the raw
material procurement to the discard of the stone tool (Sellet 1993: 106). It is a
"chronological segmentation” (ibid: 106) of the mental processes and technical
gestures involved in the manufacture and maintenance of an artefact. The
organisation of a technological system from a prehistoric context can be

reconstructed with this approach.



2.2.2. ATTRIBUTE ANALYSIS
The basis of any interpretation in chaines opératoires theory is the quantitative

data that supports it. The analysis of quantitative and qualitative attributes is
essential in lithic analysis, as good science is based on reproducibility. Therefore,
all attributes need to be defined; a list of the attributes used in this study can be
found in the Appendix (Table Al). All lithic artefacts were attributed with a find
ID number given in the field, as well as a layer and square affiliation. Raw
material type, texture and amount of cortex and patina were determined for all
artefacts. Measurements followed the recommendations defined by Andrefsky
(2005). Digital scales and callipers and an analogue goniometer were used for all
measurements. All lithic materials were weighed and measured for its maximum
dimension. For blanks (flakes, blades and points) and cores also the technological
length, width and thickness were measured. On blanks, the external platform
angle was recorded.

Other quantitative and qualitative attributes were described following Cotterell
and Kamminga (1987), Inizan et al. (1999) and Andrefsky, Jr. (2005). Blanks were
analysed for percussion indicators, such as the presence of a bulb, a circular
crack on the impact point and the presence of a lip. Figure 2 shows the different
platform types of blanks according to Inizan et al (1999: 136). Figure 3 illustrates
flake terminations following Andrefsky (2005: 21).
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FIGURE 2:DIFFERENT PLATFORM TYPES BY INIZAN ET AL. (1999: 136 FIGURE 62).



FIGURE 3: FLAKE TERI\/IIl‘I\IfTION BY ANDREFSK.Y :..JJR. (2005: 21 FIGURE 2.8)

Other attributes recorded are blade curvature (after Hogberg 2016) and
regularity (after Damlien 2015). Technological categories are determined
following the MSA study by Douze et al. (2015). Tool types are described
following recent studies of South African MSA material (e.g. Wurz 2002; Porraz et
al. 2013a; Douze et al. 2015). The presence of edge damage is recorded as well,
as recently a spotlight has been on the identification of edge damage, especially
on MSA points (e.g. Schoeville et al. 2016; Werner and Willoughby 2018).
Percussive marks typical for hammerstones were determined by visual
inspection (see, e.g. Caruana et al. 2014).

The core nomenclature is described in more detail below in section 2.2.3 and
chapters 3 and 4, as this is one of the main ways to describe technology. The
attributes on cores include for example position of striking platforms, platform
preparation, amount of negative scars, the direction of removals and how

exhausted the core is (see also Table Al in the Appendix).



2.2.3. CORE NOMENCLATURE

2.2.3.1. MSA CORE DEFINITIONS

Since the early description of MSA assemblages in the 1980s, the definition of
different core types evolved drastically. Especially with the introduction of the
volumetric conception (Boéda 1995: 53), it became easier to relate core types to
a technological sequence of reduction.

However, the work of earlier researchers, e.g. Volman (1981, 1984) who
followed the typological approach then conventional, is still used to describe
MSA cores (e.g. Wilkins et al. 2017). For example, Volman (1981: 21) describes
the general category of parallel cores as: "Cores for the production of flakes with
parallel, sub-parallel or convergent scars (uni-directional ridge core), on which
flake scars from a platform tend to run in a single direction." He further
subdivides this category into six types, which are defined by the number and
orientation of striking platforms, as well as the number and position of removal
surfaces (e.g. single platform cores, opposed platform cores or cylinder cores)
(ibid: 21). However, there are multiple ways how platforms and removal surfaces
can be organised on a core, and it seems needlessly complicated to create a type
name for every possible composition. Therefore the number of platforms,
platform orientation and the number of removal surfaces are treated as separate
attributes here, rather than attempting to combine them in one classificatory
system as Volman did. The differentiation of cores in terms of shape here, does
therefore not include any information about the number of striking platforms. By
separating this information, a more objective description of the cores can be
reached. In this aspect, this study differs from Volman's (1981) approach to
characterise cores (see also Table A2 in the Appendix).

Volman (1981: 21) uses the term "intersecting ridge core", which includes radial
and adjacent platform cores. Radial cores are described having "flake removals
directed from the circumference towards the centre of one surface or towards
the centres of two opposed surfaces" (Volman 1981: 21). Adjacent platform
cores are flaked to two opposed surfaces from only a portion of the
circumference (Volman 1981: 21). Radial and adjacent platform cores thus

correspond to inclined cores in this study.

10



Other recent studies (Thompson et al. 2010) used the final scar visible on a core s
a defining attribute. Thompson and colleagues (2010: 365) describe blade and
point cores at Pinnacle Point 13B.

However, this study does not assume a relationship between end products and
core categories . It seems that the final removal or principle scar does not
necessarily reflect the main types of products which have been produced (Marks
and Volkman 1983; Wurz 2002: 1005).

2.2.3.2. CORE DEFINITIONS IN THIS STUDY

For the analysis of the Klasies River MSA | and Il cores, the definitions of Conard
and colleagues (2004) are used as a basis, as they are unifying many ideas and
make them universally applicable. This is a general classificatory system for a
volumetric and technological characterisation. There are three main core

systems: Platform, inclined and parallel cores.
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FIGURE 4: UNIFIED CORE TAXONOMY BY CONARD ET AL. (2004: 12).

2.2.3.2.1. PLATFORM

More than two faces define the volume of platform cores, which include at least
one striking platform and two or more removal surfaces. The main removals are
struck from well defined striking platforms, which can be cortical, plain or

prepared (Conard et al. 2004: 16). The removals are oriented parallel on a

11



typically narrow removal surface (ibid: 14). The angle is often 90°, but always
greater than 45° (ibid: 16).

Platform cores are further subdivided in this study into categories of overall
shape and morphology of removal surfaces. The shape of platform cores can be
pyramidal or prismatic. The first definitions of pyramidal and prismatic cores
originate from de Sonneville-Borde (1960: 808), de Heinzlin de Braucourt (1962:
463, 527) and Brézillon (1968: 92-93). They describe prismatic cores as laminar
cores with a prismatic frontal view; the scars are parallel along the removal
surface (ibid: 93). Prismatic cores can have one or two striking platforms.
Pyramidal cores are rotational (tournant) laminar cores with a curved removal
surface so that the removals are slightly retrogradingly inclined and convergent
(ibid: 93). According to Sonnevill-Borde (1960), de Heinzlin de Braucourt (1962)
and Brézillon (1968) pyramidal cores have only one striking platform.

The terms "conical" (Wurz 2000: 61), "pyramidal" (Wurz 2002: 1004) and "semi-
rotational" cores have been used for Klasies River MSA cores. These cores would
fit within the pyramidal and prismatic core categories used here. In this study,
the term pyramidal is used for platform cores, that show a clear change in width
and thickness from proximal to distal and converging lateral edges. Parallel cores
are always semi-rotational or rotational, which means the cores show removals
around at least one edge of a striking platform (Wurz et al. 2005: 6). The early
French definition for pyramidal cores stipulates only one striking platform;
however, this is too specific for this study. Prismatic cores, on the other hand,
have about the same width throughout the core, so that the lateral edges are
parallel. The removal surface of prismatic cores can be semi-rotational or flat. No
differentiation between pyramidal and conical or prismatic and cylindrical shapes
are made, as in studies of Inizian et al. (1999: 76), Wurz (2000: 61) or Clarkson
(2013: 4350).

12
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2.2.3.2.2. INCLINED

Two faces, upper and lower, define the volume of inclined cores. From the
intersection plane of the surfaces, removals are struck on both faces with an
angle of roughly 45° (Conard et al. 2004: 15). The orientation of the main
removals is towards the centre of the removal surface (ibid: 15). Inclined cores
are usually employed to produce flakes. The term inclined was introduced by
Conard and colleagues (2004: 15) and is since then used by researchers like
Douze (et al. 2015: 14) and Will & Conard (2015: 6;). Other researchers use the
term discoidal (Volman 1981: 316; Singer & Wymer 1982: 47) for the same type

of core.

2.2.3.2.3. PARALLEL

Parallel cores have two volumes, separated by a plane of intersection, and one
main reduction surface. The removals are parallel to the intersection plane
between the two surfaces. The underside of the core can be worked or fully
cortical (Conard et al. 2004: 16).

Volman (198: 20) describes cores "prepared for one major removal", which
refers to a preferential Levallois system. He explicitly includes cores, which are
"commonly called Levallois flake or blade cores by other researchers" (Volman
1982: 20). Singer and Wymer (1982: 47) describe them as tortoise cores, which

are of "Levalloisian industry". Thompson et al. (2010) use the term prepared

13



core, for cores that "are not unambiguously identifiable as point or blade cores -
this category also includes cores that would be classified as “Levallois” cores in
other typologies. These cores exhibit radial or centripetal flaking.” (Thompson et
al. 2010: 366). Point or blade cores described by Thompson and colleagues
(2010: 366) are solely defined by their principle scar. In this study, the term
parallel core is preferred over the term prepared core, as it describes the shape
and type of removal. Flake of blade cores worked with the Levallois method
belong to this category. The term Levallois has a contentious nature, as it is used
for many kinds of "prepared cores". This makes it difficult to distinguish the
Levallois system from other reduction systems, as a preparation of the core is
part of almost all reduction systems. Discoid cores resemble Levallois cores in
shape and some end products, the so-called pseudo-Levallois points, are only
distinguishable by the position of the striking platform. Some French researchers
argue that discoid cores represent the final stage of a Levallois reduction (Chazan

1997: 732).

2.2.3.2.4. MULTIDIRECTIONAL

Multidirectional cores have three or more removal surfaces and striking
platforms oriented on different planes. The shape can be polyhedral or any other
morphology. Volman's (1981: 21) change of orientation cores would fall into this
category: "Three or more striking platforms oriented on different planes with

respect to one another, with intersecting removals on one or more planes."

2.2.3.2.5. BIPOLAR

Bipolar cores are worked using hammer and anvil (e.g. Conard et al. 2004: 16;
Douze et al. 2015: 10). The core is placed on an anvil and held with one hand
when the stone is struck two removals occur, one is on the top, and one removal
or edge damage occurs on the bottom (de la Pefia & Wadley 2014: 30). De la
Pefia (2015) created a list of different characteristics for bipolar knapping in
quartz and flint raw material. Bipolar cores usually have two opposing striking
platforms with much evidence for blunting and fissuring bottom (de la Pefia and

Wadley 2014: 30).

2.2.3.2.6. INITIAL

14



Initial cores show only the beginning of a preparation (Conard et al. 2004: 15).
Sometimes they are called tested cores or preforms (Wurz 2000: 174). Singer and
Wymer (1982: 45) termed them undeveloped cores. Those pieces show clear
negatives from removals but are not further differentiable into one of the other

categories.

2.2.3.2.7. CORE FRAGMENT

Core fragments are broken and indeterminate of their original category (Wurz

2000: 62, 174; Conard et al. 2004: 16).

2.2.3.2.8. IRREGULAR

The term irregular core is used to describe any type of core that does not fit in
any of the above-described core categories (Conard et al. 2004: 16). In the
system used here, Volman's (1981: 20) minimal cores with "only a few irregularly

oriented flake removals" would be described as irregular cores.
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1. Introduction

ABRETRACT

In this paper the new excvaiions ol Klasies Bleor main sie se mivaducsd and ihe Bt resulis presesied and
linked with provious werk, esinblishisg a baseline for fare reporting. Dsts from she curlicn pluse of the SAS
member, comprizing the basal SASU pnd SASL b memders fromn caves 1 and 1A are discussed, A pew U-Th daie
of 1260 + 1.5 ke on flowstong neecisied with fallen s maserinl withis (b hase of the SASU seb-memher
prervides o manimmm age for this part of the ssquence. The lowemast SASU sub. memher formed maost [sely
arniind T B yoars dgo during o period ssocisted with e peassd previpiiaion wheres the age of the -
derlying SASL sub-memsber |s uncermin. The SA5U sub l in i depusics that snclude hoartds, in
cnnirost o the wderlying BASL sob-member thet wse solrect bo powt depositesal disturbanes., Despaie the
differes site formatinn proceses the Githie indusory of ot suls bt vy 5 domfler nliiscoghy quurie wilizssion is
somewhat more promenent in e SASL wb-omember, The main reduction srategy invelves o paralle] o
dirpctional convergent method v produce guastrine blads and podnt basks with mne seiouch, Boabively sone
brovening fauna and riparian species, indicnbmg more closed envimmments, occur in the 545U layers: The obder
FASL wub-diember, sot preyjously deeribed aa an indepesdient smil, contain pelatively miom griven sagpemsing
drier and maore open hobims 0 s vick 1o link evidence frons enastal shes uch & Klasies 8 lver so dans from the
interion o promate meight o moedemn honan origine froe o wider landscape perspectiee, The work of Jasey
Hrink, wn whism this paper |s dedicasd. i ismlusble in developing this consscrion

inspired holistic thinking on modern buman origins ot Klasies River,
autside of ihe southern Cape box,

James Brink's. associntion with Klasies Hiver has been long and
fruitfal. Twa of the suthars of this pagor (Wuare and Van Pletpen-os)
shared a supervisor with James Brink, the late Professor Hilary Descon.
Even though we bath studled Blasies River material for oar post grad-
mibe degress, our discussions with Hilary invariably included ermphasis
on the dats from Flarishad as this & where James was based. We also
benefitted directly from our intersction with James. He taught Lieed van
Pleczen-¥os how o analyse faumsal material ot the Flogisbad Quaremary
research centre. His discustions with Sarab Wore an the link of Klusies
Hiver 1o interdor sies like Florisbad and Erfkroon, and sdyvice an re-
seanch @rategies are highly appreciaied, This connection with James

* Comsespuad i sithe. The Seheod ol G Iy, Asih
el adadrer o A it e 05, Wimeeh

dingy aind

Pl 10 1) i 01 L1 02

Berween 120000 nnd 55 00 [abbreviated o ko) vears ago modem
hamsn papulatons inhakbdied mumereis cave sites along th coastal and
near-roastal region of the contemporary continental edge of southemn
Africn. Khssles River mnin shie (Fap 1, Siager ond  Wemes, 1962;
Dencon, 1995; Dopoon and Wure, 2005), the sihject of this paper, is one
af the mest imeenstvely acoupled sites wichin this aren and | associated
with abundant cultural and subsistence remains of Middle Stone Age
{MSA] hunzer-gatherer-fshers, Investigations ar Klasies River main site
hawe bed o many significnm dscoveriens. For example, analyses of the
recovered human remains have comtributed o our understanding of the
evolition of modem himan aostomy (eg, Nghtaoie oml Deocon,

d Stdies, Univessiry of the Winveoerenmid, Private Bag 3, Wi, 2050, Sk Alriva

Aeceived 25 Deinber 3017, Beveived in redkd form 71 March 3008, Aooemed 359 March MiLH

Availahle celing 28 May 2018
ioda-61 82/ € 2008 Elsevier Luf and BgUA. AN righty reserved.
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Fig. 1. Sites and ploces mentioned in the text. Abbreviations used: BC = Border Cave; 5C = Sibudu Cave; FRS = Florishad Reseanch Station; KM = Klasies River
main witg; PP = Pinnpele Poisd cave commples; BBC = Hlombos Cove; KOS = EKRipghrilt Shelies, OK1 = e Kelden Cave 15 and [0S = Diephio Bock Shelier

Bals Cluiir | Oy i 1., 1958; Rightmire sl Deaso
£ii- Grine ot

g *}. The shedlfish and fish remadns from |:h-r site
;‘lm’tllll‘ﬂ il bl Il'||r.lr|nr|I|H-1 of ey explaltation of coRstal resiaes
I:|| ray, | i den Deesch, 2004 Wan Mieserk, 20611;

ijepaiin ol al , 21T, and lkikie nlulyu‘}.llullrlhulrll ||m-;|r||:.
undrn.l:arl.dmg of I'p'lﬁ.ﬁ. 1:'rh|1u-'|n-gu.:.'l strabegics (Thacl
Ir B, 3 Murs il SHCEE IR ] Ok The
luu:n'll. data have l‘leul dm‘l.l.wrd in the |.1.|||.1=::l al subsistence behavior
(K3eln, 1978, 19a% Milo 2 arsd mlnc:rﬂvlmlmlmul PTG U -
tions (eg. Klein, 1976 Avery, 1987, ¥ i
T 4,

Dmuring the Middle Stone Age the Cape coastal area wmn character-
ized by undqoe endomic mammal funa (g Koo, 190, TS84 Kb
2007 Faitli, 20173) adapied (o vegpetntion types from the Cape
FPynhos and Albany thicket hiomes {%ucir nd Futhetond, 2006k In
conirasl soine aress ol the imberior ol Sedth Africa, for esample the
region around Florishasl, were asociated with savanna and grasslomds
Ehlartiog amdl Rutherfonl, 2006], Such gras|ands were Tully established
during the Florisian Land Mammal fge (FMLA) that lasted from 00 1o
10 ka (Brinl O1a), During thin tme Aochanting pereinnial lakes,
learviny thetr traces In today’s pams (Brink, [987, 2005}, oomarred in this
area, The “Did Collecrion® from the Florishad Spring reflects the fnunal
compositson of the FLMA. It is also ot Florisbad that evidence for the
enrlioss Muddle Saone Age nssemblags in Sneh Afries, daging 1o ca 279
ka (Grum et ul, 19593, and o Home sgpicas roal
species, Homp helmed, ooears, The Flortshad skull, dating 1o ca. 259 ks
bans ot ew significance for understanding modern haman origins
as recent genetic analyvses cstimabed modern human divergenee o be-
Eween 350 kx and 260 ka (50 h el ol 7). The mim of this
paper s to presend the fArs revudis from mew excavations ot Klasies
River und 1o link this i the existing data genecated by the Singer and
Wymer and Deston excavations, The lowermost pan of the Tm Shell
and Samd (5A%) memlser, the basal SASU and SASL sub-nembers fram
Elasie= River main site from caves 1 and cave 1A are disousseid. The new!
finiling: ane preseniod and theseafter integrated with the existing by
of knowledge generated by the previows research. The wider implica
tlons af the Kiaskes River dats from the basal SASU and SASL sub-

G0 [uman e al

1

miesnilsers fe furiber discussed from o brosder lehilscape pedspective by
explaring conmections o comtemporaneons coasinl assemblages on the
Palseo-Agulbins plain and the interior,

2. Elasies River mait site and the basal SASU and SASL deposits

Eiasies River makn sife is part ol o culical Inpsdicape that has been
declared a Naitonal Heritage Site. The heritage bndscape i1 situaied in
the Esstern Cape regian ol South Alrecs, and encompaesses & o 2km
dtreich alomy the beach between the Klasies River in the west and
Drulpkelder polm twwands the east, Klasdes River main slie constso of
two caves (coves 1 amd ) ond associated overhangs (nomed caves 1A
and 1BL The caves face the Indisn Ocean and are ol Indo oliffs thar
lorm the seaward edge of o 135km coastal plotform ninning alorg the
Teltsikeamma mpuninin range, Caves 1 and 1A, discessed in this amicls,
are currently 6m above sen Jevel, but prehistorsc Aictustions in seéa
lovels wnald have lod o new ansas nr.rﬂlﬂg A% the son rrrlr:.r#d M TTERS
Il|.'|.'1|rl1lnu siibimereed 2o the sen rose (e, Patemnn et al, 3
Patiman e al 1 1; Cawidrn, el
0 Ea]. Klagies River i sitantsd ol the eastemnmost extent of
the Palaso-Agulbas plain {Von Andel, (25 al, 214} The
comital plain is loss exiensive in this arca than s Blombos Cave and
Mnnacle Point further 1o the west on the southern Cope coest. During
MIS 5¢ (e Db - 93 ha, Lislevk HMANY, Che dmse period
dizcussed here, Klasbes River would have been within 2 km from the
Lt LI Loal, ST Tabke Mountain Group sandsoone and
quarizite with slate and shale and Bokkeveld metashales form part of
the landscape around the Klasies River main sitg (e,g., Auteor
md Hiokmes, 2010). The site is Jocated within the brond Fymbos
Bdmame, hi the vegetation is in fact o complex masaie of thicket, forest,
and coastal vegetation. This densely interdigitated vegetation provides
u wite wariety of aseful resources (% 2017

Elmies River main gite is the Brgest archasological feature in the
heritage lnndscupe and comprises 21 m of archasalogically significant
depnsite. The site was Grsl excavated by Singer and Wymer in 196768
{Slver 3 ier, 166, Fig. 20 “Singer and ‘Wymer® is hereafter
allrevialed as 5-||"|' when relerring (o the @ratigraphy, The excavaiion

tul, 201k 20 by G ,:.-..,. 2 01
el

Plirean ¢
and v,
Figd e i
Y

o
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Fig. 2. ilam of main siee, Klosies Biver

was extensive and removed most of the deposits from caves 1 and 14
(Fig. 2, light grey/purple sreas), Hilary Desteon (e Deseon and
Gieleiymee, |960; [vacon, 17350 whsequently eacovated Klasies River
mabn site, inclucing caves 1, 2, 14 and 1B, from 1984 o 1995 (Fy. L
dark grev/purple areas). He excavaled the Wimess Haualk in cave 1
between 1991 and 1995, bt did not reach bedreck, The Witaess Baulk
h;ni!mhﬂlkﬂmﬂiﬂﬂim}ﬁg_ﬂnﬂh‘dmﬁmtm
wan beft bohind follvwing the Singer and Wynser escovations. The
current excavation phase at Klasies River main site i% led by Samh Warz
and started In 2015 by continuing the Deacon cxcavation of the Witness
Baulk (Fig. 1) The other aren from which resulis are discussed is fram
the intersecrinn of cave 1,14 whene Deacon excavated Squares AASSS
E44 i nhe late P98E0's. The Singer and Wymer excavatiom remmoved the
comnection hetwiin the Witness Baalk and Squares AMA37044, bur the
top layers from thix area sre stratigraphically equivabent 1o the new
layers excavabed by Warr in the Winess Baulk {see discussion below)
mm:mmm&wwhmwwd

Sand (RBS), Shell and Sond {SA5), Rock Fall (RF), Upper as well as the
White Samsd (WS) teembers (Fiy 41, The uppermost part of the se-
quence, represented by the RF and Upper members, occurs andy in
caves 1A nnd 2. The undetlying 5A5 member is the thickest unit and
comprises o 10m in cave 1A, 3m in cave | and 1.6m in cave 18
{Deaeon aisd Geloifnee, 19HE, Fig, 6), The SAS sub-member, the focas of
this paper, is divided into sl members. from top to botiam, the 5A%
Tubble [SASR), SAS Wedge {SA5-W) that (s caly present in eove 1 angd
the A5 Upper [SASU) and SAS Lower (SASL) sub-members that are
present in coves 1, 1A amad 18, The areas under discusion in this paper
are the Witness Baulk in cove 1 thai preserves the SAS to LAS membens,
and the ensternmost section where cave 1 and 1A intersect where only
the SASL sub-member 1o the LBS member remniny.

The lowermine Inyers (OHO—HEHY n the Witness Baulk somavated
by Deacon in the 19900 represent the base of the SASU sab-member
and form part of Singer and Wymer's: kayer 16 The immediately an-
dertving SASL sub-member in the Witness Baalk of cave 1 was nol ex-

by Deacom. In general, sedi ly remoy d the
mhunhgimlrmuhuﬂf:hmutuhmhmmﬂﬁun}lmm
given mniqoe 1D mumbers and their coordinstes ore capnorsd with a
Mikon Nive ol matlon belore each object is remaved and bagged
sepnrately. Sediments are sieved in stocks of sieves with mesh sizes of 3
and Zmm, 5ol sampbes are roaitinely collecind drom each laver and
other samples, such as wood ash samples, dre collected when needed.
The excavatlon parfsces are regalarly photographed for digital re-
comnstnection.

Deacon classified the M5 deposiis in the main site into different
Hthological members, & system continued by Warz. These inclade the
boweesy memsher, Light Brown Sand (LES), followed by the Rubble Brown

d by Deacon and this is where the new Wurz excavations started
{layers HHH Base amil SMONEL The appermast layers from Squares
.ﬁmﬂﬁummmdhﬂémhﬁelﬂzmﬂ&m
e e SASL sub-memleer |n tle Witness Raalk excavored by Ware, The
SASL sub-member discussed here forms part of Sioger and Wymer's
loyer §70. In the fobowing section the etrarigraphy of the Deacon ma-
terial from the base of SASL in the Wiiness Baulk and SASL in AA43/
744 b discussed, followed by the desori ption of Ly or SMONE exeavated
by Wurz. In both thess sections the sratigraphy ks integrated with in.
farmaibon from Singer arid Wimes (19821 Iy Table 1 the strotigraphy
af all three generations of excavations are presented in adedition o the
votume aof deposit for the Desoon amd Warg excavations.
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Fig- 3. Flan of cave 1 mdicating the excrvared areas of the Winess Baolk and AA43744.

21 The SASL sub-memiver fn Sguores AT-C3 from the Winess Baulk in
cave T (5-W faper 16) Deacom Exeaaation

The SASU-sub-member in the Wimess Baulk of cave 1 comming
several bavers (HHH-D2, Fly. 51 but only the basal part consisting aff
Layers T} (Owver Hearth Over) and HHH (Hoearth Heardh Hearghy
[Fig. ?llm'ldh]mdi:nmhlhispﬂpu.ﬁurhpon'uﬁmlhu:
Bayers comprise Tublbe with pebbles, angular rock Fragments, large
fumps of saff and hard calcite ax well as broken stalagmites in asso-
clation with well-preserved fauna and stone anefacts (Deacon site nobes

and photographsy Deacon ani Geleijnse. 1966 This oostent i similar
te that meted by Singer amd Wymee (1982, pp. 14) lor layer 16, the
equivalent of SASU, Layers HHH and OHO, like the rest of SASU,
contnin remaants of multiphe fires in the ferm of black sediments with
carhonized material (poesibly plant material} and ash. These combus:
1hun Festures are U'U[-Brlmplnm el ievrerdomvad (Dyscon aned Galeyjmie,
| 28E], bearing wilness o intermsive oooapations. Combrastion featares in
similarly aged lovels i cave 1B wene described by Hendessan | 1990,
19925 mx ash patches b=y than 0.5m in diameter, ond isterpreted by
Peacon | 1905 ) as small domegic hearths ased by family anits for the
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[1-9
Heowingans

Poort
[0-21y

(22)
123}

Witnass Boulk

Fig. 4, Generalized sirmtigraphy of sais slie (updating Plg. 4 from Qo ol o

Table 1
Stmatigraphy and volume of deposit excammied of the SASU sl SASL sub-
members for the Dencon and Wark cxcavilions.

fab-Member  5W Layr Cave 1 Wb of G 17 Wadume of
Designatioss  Witnes deganil LA ot
Mapik gy il AAEL emcavned
TN ad =y
BASL Laysr IH Reils] 2630
sl nIMs
HHM DHT
e
BASL Layear 17a ONE DEsIIE
Ml - ooy
BEl

“The volume of deposit excavated comprisss nine 50 = 50 om sgeares, num-
bered: AQ-CL

processing of shollfish and pessibly other fonds, The combastion fea-
fures as well a5 the trampled microfouna from. loyers GHO and HIHEH
(e llentad Mol o1 al . 21 H) indicate chat these: lnyers ropresent prismary
occupation debris. The shell from the Descon evovation is m the
process of being amabysed by Richard Klein, bat the site notes and rw
data indicate the abundanos of brown massel (Perma pear).

{25)

201 Y sl Plg. 3 of FEllmasd Mol @i oal

201H].

AL The SASL sib-member i squares AALR/E4 from cave 1714 [5-W
loyer 1ok, Deacon excavation

The SASL sob-member evcavaled by Dearon occwr o squares
AMALZA4, o the oast of tho Wimess Baulk {Dencon and Galedjse,
1986, Fig. d). The SASL sulvmember comprises Inyers 581 (Sheil
Midden 1) e AS2 (Broavn Samd 2 (Takle 1, Flg 6nl, This groap of
layers is equlvalent bo layer 17a af Singer and Wymer (1983, Char
hypushesis s that one or mare of these kayvers link oo layer SMONE
{Shell Midden ONE) in the Witness Baulk (see below), but relating the
individual Iayers of AA43/244 o the Witness Hanlk is not sraighifor-
ward as Singer and Wymer's eultings & and A (see Fig. 2) removed the
conpection betwern these areas. Our obsenations of the remaining
AAATZHE profiles indicve (hat there sre Deteral chiiges fn the de-
fining characteristics of the layers, including the abundance of coarse
rubshle. Funbermsore, (i highly likely that snthropogende fearures fe-
Tated to primary activities, such ns ash lenses, are not evenly distributed
throsghowt the cave and these therefore campot be used 1o lnk the
profiles. We acknowledge the possibility that funher analyses (eg.
micromaorphalogy, mdliomedric dating) of the AAA3 744 deposit may
prompt redefinition of layver groupings. Layers SM1-B82 consist of soil
mnd rubbée with ariefucts and nther finds lying at all angles {Deacon sise
notes), thas they do not represent in she deposite. Brown musief is also
the most abundans shell fish species In these layers (Deacon sine
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Flg. 5, Saratlgrapby ol the Wiibes Baull indicating (b origis ol thi: U-Th dabing sample

records: see nlsa Thackersy, 18R

2.3 The SASL sib-momber in sgoares A J-CF fram the Wiiress Baulk in
cave [ (%W layer |¥a). Wz crcovanion

The new excowvations tnrgeted the Witness Baulk where the very
thase of the SASU sb-member was left unexcavaied by Deagon in 1995,
A thin layer designated as HHH Base wis removed in 2005 The SA5L
mils-meinher camprises the SMONE wnll, equivilent 1o Singer and
Wymers baver 17a (1982, Fig. 23 This andt could not be excavated in
individunl Lavers as the orefacts amd other finds from this sall and
rubhle matriz oocurred at all angles with overprinting evident. The
SMOMNE nnit varled from 5 mm thick in the west 5o 15 om chick s ohee
eastern part of the Witess Baoik:. The motris incloded many divin-
regrated tufn bbocks, leached ash, and small charcoal pleces. Mo v sin
combustinn featunes were observed, but B2 quantzide rod, inchading
tithics, displayed color changes, fraciumes and other sigms of heing ex-
posend #o fire. Fish ecales occurred, and while come of the shell Hsh
remains were well preserved, many shells were dissahed. Land smnil
EAchating &p. ) froen this laver was plemilal amd well preserved and
ostrich egy shell has been recoversd. These remains are ander aonbysis

24, Summary

This ariicle reponts on three stratigmphic umits thas occur ab ghe
interface of the Deacon ond the Wi excovations in cves 1 and 1A
From Squares Al- €3 in the Witness Baulk, the basal SASL swh-member
excavated by Deacon and e SASL sib-rmember excavated iy Wik are

discusged, The SASL sul-member excavated by Dencan from squsnes
AAAT/ZA4 east of the Witness Baulk is discussed as well. The data from
Deacon and the new excavations by Wure are inograted by comparing
and discassing this nexus of lavers.

25 {hating

The ages of the SASL and SASL sub-membery nre established from
past anel new dating, U-Th agpes of 8532 = 2.1 and 966 = 3.2 ka for
the base and top of & 3hom kng stalagmite from Singer and Wymer's
lnyer 14, igher in the sequence thon e 5-W lavers 16 amd 17, in
Sqmare B (Flg, 2} were obtaloed by Vogel | The exact position of
the stalagmite Inoim sgunre D iz nol kiown a8 8 was remeved for datlng
{Stefnn Woodbome, Wits, pers comm 1o Wore, September 2007 The
deposite of the Whness Baudk thin our ssgndficantly sowands Squans 1
and E at the back of the cave and this obscures the link with deposits
lewards Siager anl Wmers area A [ £ The Depacon anad the rur-
rent excavation of the Wimess Baulk are in the region of area & A
stalagmite from sguare M from che westen side of the Wimess Baulk
{Flg ), perhaps in similar stratigraphic context o the 5W layer 14
windngerite, provided a U-Th ago of 10008 = 7.5 kn (Vogel, 20601, pp.
266). There is abso no direct link between this stalagmite and the
Witniess Haulk depostis. The leck of conmeciion berween the stalagmioes
and the Witness Baulk complicalss inlerpreting these ages in refation b
the deposits reponed in this anicle. As these dates relate (o layer 14 or
Deacons SASR sub-member siraligraphically above the deposits dis-
cuxsed here, the Vogel dares provide minimom estimates for the SASU
anid SASL sub-members, Another age astimate fran the base of laver 17
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Fig. 6. Stratigraphy of squares AA4D and E44

al the Singer and Wymer excavation, presomably of area A, s mone
directly relevant, A bavid upper molae fragnsent from the base of layes
17 wan initiolly dated using ESH, 10 bebween co. 93 nnd B8 ko (Einear
wptnke model (LU, or en 6763 ke (early upoike model (L) (Gl
i1 revised these ESR oges to ca 102-63 (ELT)
nnd 1064 (L) kn, Laser shintion MCICPMS applied oo this anme
bovid tooth (Fpgma e al, 2005) provided an U-seres/BESR estimate of
107 + 12 kn.

Wew daling For the bese of the SASU sub-member in the Withess
Baulk af cove 1 is reporied here. Robyn Pickering and Helen Green used
U-Th dating on flowstone associated with tufn motecial that =l ims
laver HHH, and ohtained an age of 12360 £ 1.5 ko (see g 5 and
i I The Mwsioie formied on the sidface of the
tudn bedore it fell from either the cave | ceiling or the cliff face above
cave 1A Speleothems from cove BTG, a cloged off cave sitaated Below
cave 1A {I'lg 2} with no archaendogical deposit have been dated as port
el o larger palasoenviroamentsl praject by Kersin & U-Th
ages of these spelecthems indicate several phases of formation. at for
sanmple 122 + 1.2 kn, beoween 105 and 100 ka, and & yousger phase
dating 1o arvund %5 ko This data still need to be ntegraged with the
nufa formastioms from cave 1, The range of ages discussed hore privides
n general estimate for the base of the SASU zub-member of ca. 10D ha,
iS5 Sc. A hlsios ooourmed berween the 5A%L sub-member and the bass
of the SASL sub-member, indicating that SASL formed prior to or in
marly MIE 50

X, Lithic indistry

The: fithics from the SASU and SASL sub-nsembers have been placed
in the MSA [ bower phase and are part of the Muossel Bay techno-
enemples {14 K2} ar the MSA Zb (Volmae, 159810 The material

discusmed here have been anabysed by three generations of researchers
Anme Thackeray | Ty, 1OES Thah il | 5], Sarah
ur i, 200:27) and currently Mareike Brenmer for her Phid

ihesis (Brenser snd Ware, s prej.) The asssmblage compashibon dat
for AA43 are from Anne Thackerny's records {no data for 2449 could be
foursd), for Layers OHO-HHH from Wore (2000, 20020 omd for HHH
Base and SMONE from Brenper. Souihi Afdcan MEA analyiical par
digms andd reporting protocals have changed significandy from tho
1980y o J01T, the thme gpan covered by this analysis, leading to some
differences im the lithic classes reparied {Table 2}

Thee iechoological nnalys=is of the sssemblages was umidertnken wsing
& chofme opfratoire npproach comhined with atribate analysis. Wurz
analysed the SASL material o the Descon excavations of (he Witiess
Baulk, and SASL artefacts from cave L7UA while Brecmer studied the
Witness Baulk layers HHHBosz and SMONE from the Wure excavagion,
Slightly different analyticnl procedures have been follvwed im0 the
sidyses of the Depcon dnd Wuare srefict samgiles. For the Deacon
sample ondy ‘end prodocis’ or regular anefacts were subjected 1o @
doraldad analyeis, whille the desnils of @l produacts have beon noted for
the Wurz assemblage. The primsary row material utilizec in the SASU
and SAS1, sab-nmembers |5 quarzice obeained from water rounded pob-
e (Toble 21 When the total number of artefacs = conssdered,
qjuariziie comprises more than 999 in SASU (OHO-HHH) amd 93% in
SA5L (BMONE) (discounting HHH Base amd the AA4T lnyers due to
small sample size). Homfels nnd silorete pecor in negligible smouris in
hoth fhe SASH amd SASL sdib-members (Table 2 I OHO 0:2% and
HHH 0.4% af the artefacts are in quartz, with higher numbers cocurring
in HHH Base {10%:) andd SMONE (6% Although most of the guasis
pieces {n = 131] are smoller than 29 mm, its presence may indicate an
iscreased bnterest Tor his niw materia] in lavers HHH Base and in
SMONE.
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Table 2

Mseemblage compagiton (members of anefacts)l of lavers fmm the SASL and
SASL sab-members (Dma for OGHD, HHH, and AA43 SMI-B5T frees the Deaccs
excavatios dain for HEEH Base and SMONE from the Wiss excavation].

CHID HIEL  JEH Hass  SMONE  AASR
SME-BET
Churerse
Himmersoie: L] L] ] 3
oo L] b ] 14 7
Cre Fejunendllus - 0
Pasiowy H L] 7 35 k]
Mimle 1] a m 1
Pl s Wade fragmenis 18 1% m L) M|
Flaken: n (&)
Flike fragiaeils L L] I
Fragreeniz = 10 mm incl L ny
chimks gad “pregular
Minlices™
Lgn iLamagml [ = ua ]
Tusls & 24 ] a L]
Cobbrle frag 1 ] 2
Prlibde Bray & L] L]
Chipks LE ras
Fieres = 30 frofi k] 1325
Chips (eces < 10mim] ¥
TOTAL for Cuartxiie 1598 @ 1M 04 TR0
Mot -ipumnatle {jhesss < i)
R k. 4 n (&1} 2
Husrilels 2 3 ]
Rl ] L]
TOTAL fur nun guarfssis 5 L L] (& 3
GRANT TOTAL L1 B I - 1T T
*2 = quaniy

A wniform reduetion strategy wos used in the SASU amd SASL suh-
members (§y. Tk The coses for both sub-members are in an advanced
reduction stago and many had pole scars as Bast removal, 1o the SASL
sub-member sanie of the core blanks eonsist of split quartzite cobhles, &
phenomenan also observed for lnyer SMONE These cones show clear
craldng of the impact poinl and prominent sriations radisting fnam
this area It is likely that a hipolar on anvil technigue (see e.g. Shatt and
Tt 2015) It been aised, nnd twe anvils found 5 SMONE suppor
this Infierence.

In bath thse A5 amd SASL sub-members the deminant bechnigise
wsed waw free-hand hard hammer percussion &5 indicated by the pro-
minent bulls af pereussion. For SMONE 62% of ihe Naked prodacts
{m = 191,310) had prominent bulhs of percusson sccompanied by ring
erncks a1 the podig of Impact (B5%, n = 200/3100, In SASU the coses
comfiorm to crilerin fypical of o anipolar convergent Levallois reduciion
method (Woee, 2002, pp 100B) and the aame feptures ane apparent in
the SASL cores. The striking platform, or passive under surfaces of the
cones, almanst alwnys earry cobble cortex, with the production surfaces’
scars more arganized. The production surface has been domed by the
removal of elongnied “debordantes®, frequently reisdning cortex om the
back. There is little evidence for preparation of the distal part of the
reduction surface with knappers aking sdvantage of 1he flamess of the
split cobble face o ereate the appropriate angle for end product re-
moval, Caher more informal ypes of cones also oocur, some of these
resemnbiling platform cones with ane or two oppesed platforms and
mmultiple reductbon sorfaces {(Conard = al, 206040

The: prodsction surfaces have Isten explidted in o recurrent manmes
crenting points and blades {alse referred o as bianks here) with thick
platforms and scrolght profiles For SASU the average thickness of the
platforms are 10 mm in = 1338) and for SMONE it = %6 mm {n = T1L

A5 also emarked for the SASU asseniblage (Wire, 2005, the blnde
l:l'msﬁ:rr SASL have pot been produced within a laminar produoctson
system & mos have a sturdy appearance and are iregualar with steeply
angled lagernd sides. The high incidence of points with a regular maor-
phology suggests thar they were the main intended debitage products in
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5A5U and A5

The points from SASU and SASL oocar in varkous shapes ond vary
from snmmietrical 1o skewly comvergent (e.g. Fig. "hefigl They also
vary in thelr degress of elongatedness, The range of polnt shopes is
similar to those produced frem the pamalled unidirectional convergent
method in the M3 phase &1 Blombos cave (Doqse of al, 2015, pp. 14),

In both SASU and $ASL nricfacts have dearly ohservable Interal
wclye damage, This type of medifieation is mose pumerous than the
formal tools that comsist of motched and dengiculoied arefacts
{Tuble 3), This modiftcatton nsay relate 1ooutilizaton and artednets with
this type of edge damage may have been *informal” tonls (Deuee e oal .,
2015), The patched artefaces exceed the denticulated pleces by for and
represent 25.6% (510, 307% (1) and L4% (6} of the respective as-
semblages [ Table 1), The nogches are frequently resericeed 1o ane byiesal
ndg;tl.l‘l the dorsal side. but sometimes also occur on bath e ventral
aind dorsal surfaces. Thiv degres of formal retosch (noiches and denti-
culdtes) is comparable to other MIS 5 asembloges from the Cape. e.x.
Wnmbss {4,5%) and Dicpkloof (2.3%) (Dolee of al, 2005, pp0, 220

. The large mammals from the SASL and SASU SUB-MEMBERS

‘The karge mammal datn for the basal SASU sab-member presented
here are derived from lavers OHO-HHH of the Deacon excavations of
ihe Witness Baulk in cave . The data for the SASL sib-member origi-
nate from the Dencon excovation of AA4RZ4, layers SM1-R52 In cave
1/kA and the 2005 Wure cxcavation of layer SMONE af the Witness
Bk, The Deacan mmple has been analysed by Vi Pletoen Vs (Vo
Petzen. 20007, amd the Wure ssmple by Reyomard (this paper). The
SAFU deposits are Ave dnees. farger tham that friom SASL and we are
cogritzant of this wisen comparing these sub-members, HHH Base
yielded a wery small volume of deposit and sample, and only one
identifiabile speciinen, a Cape fur seal (Arcocephalie pesilio) tath, was
foumd. Mo mphonomic anofvsis has been anderiaken, bt this stody is in
progress. We do, however, note that — as with other MSA [aunal remanin
from sites sach as Sibodn Cave [Clark, 2017), Mepkioof Rockshelter
{Sieode pod Kiein, 32003) and Klipdei Shelver (Reviand oo al, 2016) -
ihe hlage iv frog 1. Teeth were genevally ussd to assign
Tauinal material 1o Class, Order or Family, The cranial and poss-eranial
remadns of bovids that could not be assigned to Pamily were placed in
alze classes hosed on el (1974), We e the number of [dentifled
specimens (MIEF) instead of the mumbser of mdivichaals (MNI)
hecause NIST b a primary quantitstive anit. Gur samples ase small and
{ragmented which i challengitg to measure iming MR (8MMarshall and
Pilgram. 1993), NESP {5 alsoe not subject 1o aggregation effects [Gogywas
and Frcy, 0606 and generally o conbentious than 8MEfe.g. Grayuon,
157 Turnesr, 1900y Mg and Mg, 19990

The tazonomdc compusition [Talde 4] shows that the most abundane
taxa in the SA5SU and 5ASL sub-members are ook hyrax (Procave o
pensis]). This i€ not surprising, os rock e i adapted 1o 8 wide vardety
af emvir bmt i especiall lnbed with mocky  orevices
Mawnignmye o al, 3017) thet :mrmtﬂue the Elssies River en-
viranment. The second mast nburdant taxon is represemted by Cape fur
seale Given thar SASU and perlaps SASL are sssoclsted with the kigh
st level period af MIS 5c (Wan Andel, 1989 Carr et ol 2004}, this
might eorreapond 1o o shoreline positioned relatively clode o the site,
Frar tana occur only In the SASU sub-member - brown hyena {Paro-
hyarma brunmeal, Cape dune meole rar (Bethyergus madlli), hippopotamas
{Hippopainmue amphibies} omd abcelaphines. Although hyenn is oot
present in the identified species st of SMONE, there |5 some evidence
af extreme acid-ebched bone En this layer which many poing bo the pre-
senee af this o,

mmw-lHMmdmﬂcuquhummhmw
wack changing palaco | trends at Klasies River. Dur as-
semaments of extan 'ungujanr dliets (Fig 5} amd hobital preference are
basad an modern dain from Skinpsr and Chomimba (2005), Not ol
groups ane semiitive hobitar indicobors. Eland (Trogefaphus o, for
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coenpare these datasets. In the Deacon and Wurz samples, equids and
Hippotragini - obligate gracers - are especiolly common in the SASL sub-
member, Kl (197%) analysis shows o simikar mend with grazing mxa
mue commoan i layer 17 (SASL] amd browsers more prevalest in layes
I (SASUL The environment around Klasies River during the phases
discuised here appears (o have been a patchwork of woodland thickel
interspersed with gmsslonds in the 5A%L sub-member, becoming
bushier in dhe SASU sub-member, Given the wmall size of the faunal
mmple, in the following section we focss our discossion of pa-
lseoenvironmendal trends on the more robust data se off Kl (197685

5. Discussion; wider connections

This paper discussed the last loyers excavated by Deagon in 1995
anil the First lavers excavated by Wirz in 2015 in the Witness Baulk,
cave 1, The Wurz data were also relaied to equivalent layers excavated
by Deacon kn the lnte V960 in squares AAS3 T4, aiacent o bual mat
comnected to the Witness BDaull. This linkage between old and new
excovaghons and dacnsets 18 vienl o provide nomew haste for further
analysis and discussions of Klasies River. The lithics from Layer SMONE
froen the SASL sub-member aro techisologically simibar e that from the
SASL saib-member, These lithic industries have been produced using

free-hanid hardl hammes pereussion and & unldirectional convergent
wore reduction strategy. Qusrzite blanks with o variety of point thapes
and biades were produced, The formal reteached component §s small
and comsists malnly of notches. There are technological parallels be-
tween these Klasies River assemblages snd beandly comemporaneoss
mmginblages from Bloanbos Cove, Pinnacle Point 138 and Diepkbood
Rockshelter (Thompson et al, 2000; Doose of al., 2008 orme e al,
2013, bt the degree of technalogical convergence atill needs o be
further investigated, an endeavar hampered by the general absence of
high resolution age ceaimates. M5A Hihic produetion sysiems, such as
ibhese discussed here, inaicaie considerable planning depeh in ihe pro-
cvsa of designing cores 10 produce preformed blonks of specific shapes
(Wure, 2016): This level of complexity may alio be reflesied in three
regilarly notched bomes from Singer i Wymer's lnyer 36 In cave 1A
{oquivnbent to 5-W |lr_r\=r 16 and the SASY sub-member) (Wi, J00G),

inmei hearths have been recorded by Deacon for the SASU sab-
meznler, bist soch bearths have notl been documented in the Wiarz ex-
cavation of SMONE Instend the assoclation of fire use and differens
mctivides in the furm of het-afected founa, lithics and shelifish bhas
heen uneovered. In additlon, B2 potentinlly hent-affeced quanrite
rocks were doctimented in Layer SMONE A detadled analysis of these b
atill in progress, but an analysis of 323 similar heat-affecred rocks from

Tahle 4
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the underlyving Layer ROSONE (Black Oecupational Soil OMEY hos beens
conducted, & comparison of quartzine from the heach by Klasies River
mmain site and the archasciogical samples Fom BOSONE showed that
the archaealogiconl samples divplayed fmctures amd eolor changes =i-
milar i bocal quiartzite thit was repeiatedly beated in experiisental fires
{lowisem and Wiere, 20617 If 1be mocks were inbentionally heated, this
eosild point fowards the use of hearthsones or couking with hot rocke
However, sach practices have not been recorded in the MSA before
CRetitmen, 214} Teeen o Yuire, 3017, Furthesmone, intentionn) snd
repeated heating of rocks might imply long occupation phases at the
gite. The carrent micromarphobogical and other analyses will provide
more data on fire-related behavior ar the site, and we are waiting for
thesiee resaihts bo farther imteepeet the ise of lire a1 Klasies River,

Draring MIS 5S¢ ot Klasies Hiver, ihe Mean Sea Surface Temperatune
55T}, ealeulated from serinl & "0 measurements of Turbo sarmatices
opercidn varied betwesn 1327 and 11.1° €, cooler tham modemn viahees
ol brwesn 19.0° snd 156" C (lafmn e 6l U7 Im apdie of the re-
Eatively cooler B5T's, the same mnoge of maolluscan funal species oc-
curred at Klasics River than today (Langejsnr e al, 2003) The shell
fish For the MSA [l Lower, of which SASE and SASL sub-members farm
part, is completely dominated by rocky shore species, especially the
larivam musse] {Parmim perma) (Thockeray, 1968; Langejam of al., 2001
2HTE I is poasible thar there was on estuary close o Klasies River
d|rr|r|' P_-rhp_h of Hrwier sea heved (Vi dein Dvlesch, 20048 Wan Miekeck
2i1; Langeions of al, 2007k Some of the foreged spedes and in-
cidentals do indicate sheltesed, proteeted conditions sueh as tdal poals
and crevices {Lanpejans el al, 2007} during the time period disoussed
here

Faunal data also suggest the presence of likes, estmaries or wetlands
mear the sice, Hippopotamus are present theaughour the Klasies River
sequence but are somewhat more commean during SASU (Tahle 4;
Table 1 In Elein, 1976), Klein (1 documents ofber riparian-linked
taxn swch as wabter mongoose [Afiloe pofedinos} amd clawless obber
LAanyy copensls) st Klasies River throughowt the MSA IF sequence bat

70|

132

particulardy im layer 16 amd above, Relatively wel conditions and o
mare brovwse-dominnied envirooment in the 5450 sub-member [(5-W
layer 16) are implied by on imcrease in the abandance of greater kada
and bushback (Kiein, 1976} In contrase, the SASL sub-momber [(5W
layer 17} reflects o more open environment with grases such as African
huffalo amd wildebeest (1lem, 1976) oconrring mare freguentéy, The
micromammal daka (Nel, 2000 Hillesiad Nel ev al,, 201E) also suggest
an increase in riporian environments during MIS Sc/d. In Hillesind-Nel's
anndy 1he SAFU andd SASL sub-members have been lumped together in
MSA I Lower, bot more diverse vegemtion occurred En the MEA 1
Liveer compared i the M3A [l Upper (5-W Layer 150 Evidence al an
Incremss in moisture in MSA Il Lower {containing SASU and SASL) in
relation 1o the underlying LES member i indicated by the presenor of
the African marsh rai [Degmwys dncoming] amd viel mt (Otoonys spul.
Those species ane genorlly associated with woilands, reod-beds and
st g ustic gramses (Shinnor mnd Chimdmba, 2005} Micromammals
it are linked 1o 'moisl’ grasses or walerlogged snvironmenis ase alsn
generally more abundant during the MSA Il Lower period, indicating
the presence of small Inkes, reed-beds and wetlands, separmed by
herhsceous and yrass covered dumes and thicket components during
ihi= F‘Hlﬂ CAvery, 1987 Hilkestael Wel ot nl, 201EL

Correlating the palaccenvironmental conditions st Klasies River
with ather southern Cape sites fs nor stralghtforward, as the temporal
mssnciatinn between sites ts pot clear-cut, amd the sies are subject 10
sumevihat different climatic regimes. However, ot Blombos Cave in the
M3 phase the prevalence of mised-feeders such of elond and (he oe-
currensce of both grazers and browsers dated to M5 S, also suggesis o
relatively meosakc environment of bush and grasslands (Heoabilwood
w1 ol 201} Bodenbors et al., 2006 ftoboris &t al,, 31 6). Rophioss
dominages the Blombos assemblnges and thene are also diverse aumbsrs
af grassland-linkesd taxa. While not particularly abundant. grazers at
Blombos Cave sach ns harteheest, boneebak [Damalisous pygargus] and
restdbuck (Redimco anndimom) mmply 8 grassy enviromment Extinet
Flarisian herbivores such as the long-homed buffalo and Cape horse
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{Egquis copensis) are also relatively comman in the M3 phase ai
Blombos.

The SASU sub-member |s vounger than 126 ka {this paper) and
older than ca, 94 ka, the age obilaimed for the base of Singer and
Wymers bver 14 (Vogel, 2000) kigher in the seqoence of cave 1. We
postslate o dave of sround 100 ks for the OHO-HHH layers as (e faana
and microfauna signal of this SASU phase implies relatively wetter
cunilitions, These condithans may e related 1o the peak in precipitation
experienced by the south eastern part of South Africa around 100 ka
(Stwon ex al. 3015 Flg. 2), The Increase in precipiation relabes o
imter-hemispheric see-mw mechanisms that cawse a suthward shift of
the 103 and warming of the Agulkas Curront during North Atlamtic
coaling episodes {¥iogler et al., 200 3; Brin, 2014; Simon et al, 2015k
Higher precipiimtion around 100ka is indieated in marise eore CID154-
I-06P. ca160km off the KN coast {Fig. 1 this paper, Simon el ol
2E15) and crooe CIMS4-17-17K, siaated near the meouth of the Great Kei
River (Fig. 1 Ihll-:papu'. Flegloy ey al.. 2017) in the Eastern Cape, soime
500 km north east of Klasies Biver. The tofa recond from Klasies Blver
cave 1C dating o between 105 and 103 ki corroborstes these wetler
conditions as the penks in the 3''C values correspond o high values of
FeK In core CI1S4-10-060 (feans, 2004) It is probable that this
wetter episnde relates to an incorease in summer min and C4 plants [
Slatthewa el al. 20100, The relagively moiss conditions also aceurred 1o
the west of Klasies River during this perind. Pollen and charcoal from a
weddiment core from the Vankervelsvlel wetland in the Wilderness srea
imdicate relatively warm and moderate misic conditioms in MIS Scid
(iilick et al., 20161, The eomditions arcaned 100 ka seomed o have been
similar alse in the interior. Wetter conditions are indicated in the
Tewalng Pretoin Saltpan record (Porindge o al,, 1997 ) that mirroes the
changes in core CI154-10-068 (Samnon e al, 20151 A3 Florishsd, 1a-
cusstrine sands related to bodies of sanding water also indicate a wetter
periosd arosnd o 100 ka {Tolfudo m ol 3017, pp, 475)

Palneoenviranmental links becween the |onierior aml the sowibern
Cipe are uﬂiﬂuphrnd“:arr il 201 5) bt this connectbon has bees
tracked through the evolution of the black wildebeess [Connochoetes
o) (e Brink et al, 1999 Brank, 2005), Trecing the evolutian of
Alcelaphines, specifically the black wildebeesi, s important for .
derstanding fnunal migratosy patterns in the Pleistocens. Aleelaphine
remaing are aften recoversd from late Pleistocene soathemn Cape sites
fe.g. Kheisy, 1976] Henahilwoosd e il 0HEG Van Pletses, B0, b i
fans 1o be nobed that it is generally difficult to differentinie wildebeest
froem other Alcelephinae in MSA collections. Yot wildebeest - specifi-
cally black wildebeest - bave been identified ot Die Kelders from the
W15 4 Loyers (Kledn and Coap Unite, 200033, Klipdrify Sheliter at ~ 60 ka
(Reymard o1 ol Z016) and Pinnacle Point in the Lightly Cemented MSA
Lower (LC-MSAY horizon doted fo betworn — 152 and 174 ka {Hecion
amul Beed. 2000k Elein (19761, {Table 1) hirther odibed the presence af
two specimens of wildeberest in layver 16 (SASL sub-member) amd four
more from laver 17 (SASL sulb-member ), These specimens indicate thal
this speries was present i the southern Cape from the lader Middle
Fleistopene, Brimk (Brink ot al., 199% Brink, 3005, pp, 181) has shown
that bhefore 90 kn wildehessn from the southern Cape were similar in
size than those from the interlor, Tall from the Klasies River MIS Se
{layers 15 and 16, for example, are of the same size 25 Middle Pleis-
tocene Florishad sxmples After 90 kn the bipck wildeheest hecame
olated i the Cape oren and there wos a marked reduction in their size
compared o contemporary groups in the Interior, They alse became
sociiier and more robust. Even though there was o reduction in see,
oy propartions semained similar 1o these fram inland species, sup-
porting the possibility that late Florisan constal £ gmou populations
descended from inderior Florislan groaps (Monk, 10997, The redoction
m size culmimaled in the late Pleistocene wnlil a regionally distinct
population developed in the late Glacial in the sowihern Cape coastal
eone. Mesearch sugpests that large herbivore mrmover was driven by
climaie change in the somthen Cape (Falth and Bebrenomeyer, 2400 1)
The presence of gregarious ungulstes sl Klasis and ot southermn
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Cape stes implies that large berbivore communities from the ingerior
had eontsed with the southerm Cape cosdtsl plain. This mavement
would have mken place particolarly during the glacial pericds when
gracing habitar for ungulsies Incressed on the coastal plain (Kl
TEHY, 1084 Rrnk, 1093 3008 200 6; Pairh, 200 1h].

The migragion routes woald bave involved crossing o major harrier,
the Cape Fold Mountains thot physographically separstes the interior
freom thiet Capee evsstal plale (Fig. 1L Conneetion betwesn the inverlor
and the coastal plain would have been throagh narrow pathways or
“poonts”, Poorts ane steep-walbed apenings that ool perpendicalary
aorass i tnpographic barrier, wually along river conrses (Geldenboys,
15470, Migration of peaple and animals between the intestor and the
comslal plain was probably along siech natural paths, hdstorically fal-
lowed by for example elephams in the Anaquas Klood, Outendqun
meuntains (How, 1972 1 is slio o pessibility that grazers migrated in
am cast west transect acmss the Paloes-Agulhas coastal plain (Marvan,
20165 Marean ¢l ul, 20047 Paith ol Thompeon, 2015). The cossial
pladn covers the aren sowih of the Cape Pold Mountains between Bot
Tiver in the west and Port Ellzabeth in the east (Markor and Hodnes,
5], Grazers may have migrated ncross the Pales-Agulthas plain be-
tween Iresh grass that grovs in the witer [0t wisl, and summer |6
the enst. Stroativm [*"Sr*%8r) isotopes from fossil mummal teeth from
the Pinnacle Palnt srea have boen compared 1o béoavailable *Sr5r of
plamts from & wide range of areas including the Cape Fald mountains,
Liecle Karon and the Constal pladn (Copelond o al, 2016), Fossél un-
gulate teeth from 12 tacs; including the black wildebeest, dating o
berween MIS & and MIS 5¢ from the Planacke Pednt 138 and Moescle
Point 30 sites indicale that the fossil strootium isotope vidues ane in the
range of the bioavailalle srontum isolope ratios rom the coastal
plain 1t is inferred that Pleisiorene ungulates resericted themselves 1o
tho Faleo-Agulhas plain durieg the Pleisocens, and that they avodded
habitats that are currently situated more thon about 15 kin porth from
the coastline. Imdeed, the Palaeo-Agulhas plain could have formed o
tiew habiltui-type in the GOFIL and may have been a separabe ecosdem
where the large grawing ungulvtes wene based (Marean o gl 201 4]
The black wildebeest, though, had unusinlly high strontium isoiope
values ang the highest variance between individsals of all the genera
tested, It would be informntive 1o compare straomium Bsoiopic valses of
Middle and Late Pleisiotens goon frons the interior and the southem
Cape,

6. Conclusions

This paper focuses on the SASU and SAS], sub-members ar Klasies
River main site: A new U-Th oge of 126.0 = L5 ka on lowslone as-
sociared with fallen mafa material fram the base of the SASU sab-
member is reported. The Gilling event post-dates. the deposition of
SMONE andd pre-dates the deposition of layers (B0 apd HHH. The U-Th
e this provides o maximum age for the eontact between layer SMONE
af the SA%1L sub-member and layer HHH af the SASU sab-member; The
SASU sub-member deposite are in primary context and were lormed by
multiple visits of hunter-gatherer-fisher groups whose osecupation
delsris inelude many Hrhies, well preserved fasng and multiple saper-
imposed hearths. The underlyimg SASL subrmember is alwo associated
with @ pralifie lithie Indastry and fouma, but some post dopositional
disturbance ccrurred and no in sty hearths were foursd. There = evi-
depce of extensive fire uso in this lnfer though, and heat-affected fana,
lithica and shellfish asocinbed with rubsfied quartxibe, patentiaily in.
tentinnally and repeatedly exposed 1o fire and heat, ceour, The lihic
reduction strategy wed in SASU and SASL. was very similar and in boih
sub-members quantzioe cobbles wene wsed as blanks for core redaction.
A parnilel unidirectionnl convergent methed of redviclion was followed
10 produce hiade and especially polmied blanks.

The basal SASU eceupation phase coincided with a wet period, mos
likely around 100 ko, a8 recorded in ssveral marne and sediment cores,
mssociated with Incressed summer rhin in the Eastern Cape, This sab-
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memhber is amociaced with relatively more browsing fouma and & higher
prevalence of seals and othes riparian specles, perhips mdbcaling re-
Entively higher sea levels, and more closed environments. In contrast,
the Faunnl composition of e SASL sub-member indicotes a shift w-
wanls more open habitacs that included relatively more grazers.

The Elasies River ewidence discuseed here originstes from the
Florisian perind when there was most likely comtact berween the
wauthern Cape eoastal plain und the interlef, New genetle tesearch in-
dicates deep divergence dates for modern homans, extending hack 1o
300 kn anad i1 thias becomes eruchal to expand the modern haman arlging
remearch intn the Middle Pleistacene. |t is also vital to consider modern
buman origins from a sub-continental perspectlve and w understand
hirw the Klosies River early humans related and connecied Lo popiala-
tlans fram the intertor, In doing so, it might be discovered that eon-
nections between the imtersor and the coastal orens wers much mene
prevalent in the Pleisiocens than hitheno appreciated.
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Online Supplementary material

Supplementary text

The dating sample was collected during the 2015 excavation season from the
east profile of the Witness Baulk. The large fragment of tufa (see main text,
Figure 5; Fig. S1) rests on top of Layer SMONE and is surrounded by sediment
from layers OHO and HHH. We estimate that the block fall event post-dates the
deposition of SMONE and pre-dates the deposition of HHH and OHO. The
morphology of the tufa indicates that it likely formed as a bioconstruction
hanging from the ceiling of either Cave 1 or the dripline of Cave 1a. At some later
date, a clean calcite flowstone formed along one side of the tufa (Fig. S2). The
tufa then fell on top of Layer SMONE, with the flowstone oriented on the
underside. The flowstone thus provides a maximum age for the contact between
SMONE and HHH.

Samples for uranium-thorium (U-Th) dating were extracted (see Fig. S2 for the
sample position) based on the purity of the calcite and clarity and continuity of
individual growth layers using a hand-held dental drill fitted with a diamond
tipped bur. U-Th ion exchange chemistry and isotope analysis were conducted at
The University of Melbourne following the procedure of Hellstrom (2003) using a
mixed 229Th-233U spike, calibrated against standard HU-1 uranite solution in
secular equilibrium. U-Th isotope ratio analysis was performed on a Nu
Instruments Plasma multi collector-inductively coupled plasma mass
spectrometer (MC-ICP-MS). A correction assuming an initial 230Th/232Th of
1.1+0.5 for the detrital phase (Hellstrom, 2006) was applied to all samples (Table
s1).

Table S1. U-Th dating results of flowstone from HHH stalagmite.

2
230 234/ 232/ 230 30 X
Sample Sample Sampl | Mas| Age % 238 95% 95% / [4/8]i
. - 2se 2se 2se 2sd 2se
location description| e ID s/g | crka err | ng/g 238 | ext.| 238 | ext. . 232 | Corr
238A 232i
A A A
Layer HHH
ro\\/Nstone Clean,
dense, 0.01 1.54 0.93| 0.00| 1.30| 0.00 6E- 121 0.00
adherin, ! us38 126 1.2 | 4391 33 0.008 15|15 1.436
8 | Jayered 5 2 2 |4 |6 |5 05 2 6
to fallen| .
R calcite
stalagmite
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Figure S1. View of the Witness Baulk in 2013 with the sampled tufa visible. Two
large tufaceaous stalactites are visible hanging from the cave ceiling today just
west of the Witness Baulk (arrows). A smaller feature encased in moss is also
visible. Similar features are present along the dripline that defines the overhang
of Cave 1a to the east.

Figure S2. Incident light scan of the archive half of the dating sample. The contact
between the tufa and the flowstone is visible at the base of the image. The
youngest layer of flowstone is present at the top of the image. The position of

the U-Th dating sample is indicated above the scale bar.

Figure S1
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1. Introduction

L1, Research history and background

ABSTRACT

asies lemuu&uﬂmmlwmus l\ﬁ.'u LT, manl; irom w:rl.u luh:n dﬂulhﬂ i u..-m II
MEA Za ar the Mossel Bay techmo-complex. The current ‘Witness Banlk sxcaraboes undemaken berween 2015
mtd 2016 allows faf o rencmind and detailnd et ol thei hility of fhe Ethic sechnology Dradi et
lpwermuost part of the MSA ||, This asscmiblage i equivalent io Deacos's SASL sstvmember and Layers 172 and b
of Singer andl Wymer, Twe phases pre recogrited An 8IS 5 phass in laver SMONE (Singer B Wymer Imer 17a)
nmil om MES 5d phose in loyers BOS One and 808 Two (Singer & Wymer loyer 17 Bl The two phines aone
charncierized by commonalities soch as 3 oo on quartzite utilissisem, the presesce of 8 main smidirectional
iithartion wyalem, slmilac end products which compelse of poin, blades snd Nakes and i Jonw amuming af fesmal
inols. However, this high:resoiotion investigation of the layers reveals tempurad variability. i the Shell Midden
O (EMOMEY Layer cuprs sl products ace rolativedy lighter ssd small diditage (s man irequent, Therr ane
mare flske e prodocts and comgared (ot lowes layer, chere are fewer ool npes. [nthe Black Oocupational
Sl {ICHA ] Raspur poadmati i Bl liess aurm inowe mimeiis, prishicis are bepvier, core Sypes sme mones werkilile, aid g
higher rogeeniy sod variory of (oo type oscus. Such diniled differences within e MIS 5 assesshliges frum
Klasies River, not described belore, shows that the 3654 1] is mot a bomogeneous entéty, and ihar sbtle potterning
veenrs (hal may Bok i dilMerenl iechesiogicsl sirstogies. Comquirnd (o sthir MIS 5 siles on (B southern Cape,
nomefy Blombos Cove, Fismacke Poust ond Cape 5. Hinlze, & commaon paicem in place provisioning s seen,
although the wchnology shows diferroor briween the slies, This study indicates the salie of s detalled
sl of MIE 5 Il ges as a ool o und d vanalility froms a mobe refined perspective

and coastal vegetation with some fmbos elements (Cowling, 19845 van
Wilk w1 al., 20071 Matural ppeings oceur plensy-full aphill of e coves
{Singer and Wymez, 1982, po ). The coves and overhangs are situoted
i & cliff topped by o ealeasenite dune that is the source of Hime-rich

Klasies Biver main stte ($RM) has been recognimed for s anchae-
clogieal vidur af beast sinoe the 19507 when the site was browught o the
attention of the Sowuth Africon Archasological Socety (Singer and
Wiymer, 1982, po 71, Sinee them, the sie has been declared a nacional
moaument or Gride 1 site (Doscon, 1995 Worr ef o], 20018 KERM 53
unif af five ekuely Inented enves and shefiers including Caves 1, 1A, TR,
IC amd 2 The siie took s name from the mear-hy river Klasies, which
disembogues (R5km west of main shie. Main site s located on the
Tsbtsikamimna comst of the Southern Cape, o ored Chal recelves raintnll
throughout the year (Compion, 2001, p 508 Carr et al, 2006, p. 28k
The current vegetotion af the Klasies River sites and it immediote
erwironmens are charmeierized by & complex mosaic of thicket, forest

-'_‘:',m'r\upnnd.mg. authur.
iRl aidrsia: nidivihe | iirneerd giisil oo (ML Beenne],

Iritppa ook g, 10T O18, jmarep 09 1 OTES]

waters: that bed to the formation of fowstone, stalagmites and st
Inctites. This environment s also favourshle for the preservation of
bones, which was ane of the reasoms Singer chose 10 imvestigate the
Klashts River Caves, Sknger (Singer and Wymer, 1983, p. 8] wae in
search of an undisturbed Pleistocene site which could yield bone pre-
seryation, in orcer to comribute ressarch o his main interest, the de-
velopment of humon physcal omd caltural evolution in South Africa.
Excayutions staried at the enid of 1966 under the direction of Binges's
callengue Wymer, who underiook two Geld al KEM betwaen
1966 and 1968 (Singer ond Womer, 1982, p 7). They excavated vas
amounts of material from the cves including parts of an exiensive
seqjuence of = 200m of deposit from the Middle Stane Age (MSA) This

Ercerare 26 March 2009, Received in sevised form 11 June 30605 Accepied U3 June 30509

25300 0 201G Plsevier Lid, All nighs reserved,



B Semer and £ e

revealed insights into the MSA culme-stratigraphic surcession which
displays distinetly different phases through time,

Miosz of Cave | was excavabed in trenches ar cuttings down 1o the
bedrock (Sinper and Wymer, 1982, Fle 2,00 Wymer (Singer and
Wymer, 1982, po B) befr 3 oo 3m high Witnes Haulk in the centre
sretching for > 12 m from the entranoe fo the bock of the cave (Flg. 2h
Various areas of main sie, mnclading the Winess Baolk. were in-
wesligabed over multiple seasons by Descon (Deicie aned Geleiine,
LAl Deacon, 1995), who undertook excavations from 1984 o 15495
(Fig. 2k The Deacon excavations of the MSA deposits of the Wimess
Baulk did nat reach bedrock and ended within the lower phases of the
MEA L a techno-complex dating 1o MIS 5. Excavations resemed In 2015
by Wure largeting the rémaining lowermosd deposits within the Witness
Baulk [Worz = ol 20018L

KRM plays a significant role in und ling the tution of

y meder | duaring Marine Isotope Stage (MES] &
(G et al., 2007) The presence of anstomically modern humans 1n
South Alrica during MIS 5 s reflected In occupational depesitse of &
mimnber of MSA sites, including Blambos Cave, Cape 51 Blaize {Goolwin
und Malan; 1955 Thompeon snd Morean, 2004}, Die Kebders {Avery
el sl 1997], 'D:llpl"l.luf Rock Sheltes (Posrae of sl 2013s, 2010736),
Hoedjiespant (Will of al., 2000%), Kiasies River main site (Singer and
Wymor, |9H3; Deacon, 1995 Wars, 200321, Plnnache Palnt {Thompson
e al, 201 Brown, 2011 ) and possibly Blind River (Wang =t al., 208},
Elands Ray Cave (Schmdd e al., 2006) and Yecerfonteln 1 (Avery o al,
SO0, Wore, HH2) o6 the western mnd soatheérn coast, e well s sites
Froem e imterion such ne Bardes Cove (lackwell et al, 200080, Bushmar
Rockshelter {Porrne el al., 200E), Flordshad [Eunan e ol 1999), Put-
slnagee 8 (Mackay ot al,, 2005) and Sibudu oo et al., 2007 (Fig Th
Dussplte the significant heman footprint daring this time perfod, human
fossils dating to M15 5 are quite mre and occur ooly at Blind River,
Kimsies River aos] Pinaacle Paim (Dusseldbar vt ol 2013; Grine ot al.
2007} Af Mnnacle Poine two fossils and at KHM = S0 fossily are di-
recily assoclated with MIS 5 Hrhic technology. At KRM, five human
memains, including three skoll fragments, one mandible and one olna
excavated by Wymer are from tlve 5451, member from other parts af the

dimiad af Archewninpral Scimee: ligpons 26 (2009 L0lEv]

Cave 1/1A (Grine e al., 2007, p 460 The Hihics from the asociated
SASL member within the Witness Baulk are discussed in this paper {see
Figs. 2 amd ).

L& MIS 5 bifaie tochrology

WIS 5 lthde eechnology in South Afriesd, n general, B charscteriped
by the use of local mw materials, & low amoant of formal tools with
dentboulates, nobches and scrapers as the main toal types (Dosee ot ol
2015 Markay, M6} However, there are exceptions in the formal ool
compaonent, in thag some ather tool 1ypes oceur frequently bur only in
specific sites, for example el scrapers at Buashman Rock Shelter and
serrnbedd pleces nb Sinecdu (ot e al., 20070, 1t b alse warth mesiloaing
thnt some Pre-Still Bay assemblages show o much higher frequency of
lnls, as s seen af Mephiood (Porrae e ol 201730L WIS 5 ssemhlages
thus canmot be sdequately described with typalogy ns universal fossils
directeurs for this time perlod does not occwr. Sloce the 196900 the ne-
cesaity b deseribe MSA assembloges from o fechnological perspective
1111' sdentifying reduriion sequences was emphasised {Wore, 2000, Warz,
2002 Parvaat o al, 20035 WL el al., 200 3; D of il 2005; Schld
ot nl, 20L6). Recently, o number of new stadics have been puhlished
mbout the M15 5 lithie technology, for example at Blombas Cave (Douse
el al, 3015), Border Cave {Backwell et al., 20018), Bushman Rock
Shedver (Porrar o1 al, 2018), Dlepklool (Porrar ef &), 20150), Elands
Bay Cove (Schmid et al., 2016), Hoodjiespust (Wil ex gl 2003, the
Mnanels Palni slies 130 and 5-6 (Thompass #i al, 2000 Deswi, 2001),
Putslaagie [Mackny et al, 2005} aod Siboda (Rots =0l H17), What
spems clear 1 thay MES 5 technology vares greatly between different
sites especially in terms of redocdion sequences. MIS 5§ does not only
span an extended time period (from abowt 125-74 kad, but sites are
dotted throsghout the country. A namber of indasd sites in the porth-
exstemn provinees {Rorder Cave, fushman Hockshelter, Florishad, Si-
hisdu) coexisi with constal and inland sites in the Westemn Cape (D
Kelders, [Bepkdoof, Elands Bay Cave, Hoedjiespunt, Putslaagie, Ys-
terfontein) amd Soathern Cape (Blombos, Cape 51 Blakee, Klagies River,
Minnacle Poimtl. Machoy et al. (8047 did soggest thai ibere are broad

Fig. 1. Map winh all e sntinned sites, Blumbos Cove [HBCY, Border Cave (B, Bushman Rock Sholter {BRS), Cape St Elstee (58], Diw Reeldirs 1 (0K 1), Dicphbond
(DRS), Elands Bay Cave (EBGY, Florishad (FRS), Hosdgiespunt 1 (HUIP 1), Kiasies River (KEM], Pimacle Point (PP, Potslaage § (PL 5), Sthmdn (358), Ysterfonsein 1

¥F 12



Feg. 2, Klasies Biver main site Cave 1. 30 modul of thee sice with b Wimess
Bl im the centre of the cave. The sscovation grid with sgquares Al - C3 showa
the amen where thy maverinl discsssod in thiv paper oigioae from (mage
vonrmesy of the Zamand projeci).

technobogical similarities between the varows ssh-regioms from South
Africa, but a5 wo discass for MIS 5 sloes from the southerm Cape
Sectiom 4, at this point it is complex o imderstand bow the sites relabe
e ench ather from a technalogieal pesspective. In splte of inereased
focus an lithic technology from MIS 5 assemblages from South African
wites, ft & nof as well understood as the more inoensively studied techng
complexes from MIS 4, which include the Still Bay and Howiesons
Praort. This may be becanse these phases are characterized by 8 richer
formal tool companent in comparisan with MES 5 industries, with toals
such s Still Bay points, geomerrically backed pieces and distinctive
antched artefacts,

MilS 5 lithic matenal is usaally studied concerning units of deposi
et rellect extended pericds of time. The MIS 5 assemiapes from KM
come from = 12 m of deposits, Snger ancl Wymes [ 19825 and Lxier also
Thackerny [Thackeray o Belly, 1988; Thockerny, 1989) groaped all
of the lithic material of the SAS member into the M54 11, amd chat of the
LB membser inno the MEA | Wire atse divided the MI5 5 lithic macerial
fromn KRM into two different techno complexes but termed them the
Flasies River (M5A 1} and the Mossel Bay (MSA 111 tochno-complomes,

dimiad af Archewninpral Scimee: ligpons 26 (2009 L0lEv]

These terms are wsed interchamgeably in the litermture mgether with
Wokiman's {19817 MSA 2a for the former and MSA Ib for the lotter. In
this paper, the terms MEA | and MS5A I are wsed a5 these were the
ariginal labels, The MS5A 1 shows the co-existence of two reduction
systems, a laminar productlon on pyramddal cores and o Levallods
production system. The blade and point end producs ane described &5
thin and symmetrical with 1 carved prafile {Wars, 2002, po 100S), The
MESA I ks charmererized by o wnidireetional convergent Levallods mthod
for the production of paints. The majarity of the blades are thickes and
mare |megular companad to the M5A § blades (Were, 2002, p 1008,
Wirrz (2002), recognized differences between an upper and a lower
MESA I, espectally In the mpsphology of palnts, In the upper MSA T, the
puints are smaller in all dimensions (Thockerny and Kelly, 1968, p. 20;
Wz J004, p. 79

Ouer wirm s bo expl hether the analysis of fine-grained chromo-
stratigraphic units from the MSA Il o KEM resuls in o deeper under-
slanding of the internal vardsbility of the MSA 1l and wisether this may
provide a way o more efficiently link 1o ather M15 5 ssemblages. The
resules of the technological analysis of two mecemtly excavied lavers
from the lowermost part of the MSA [ ot KEM are reported here.

2 Archaeological sample and method

The Hithic samples discassed here originate fram the Wire excava-
woos aff the Wimness Baulk (Flg. 2). The Wimess Baulk conmins Layers
38, 37, 17-14 of Singer and Wymer (1962, herenfier abbreviabed bo 5W)
that were labeled as five members by Deacon [Descon aed Geledme,
1988, Fig. 51 The lowermost members include the Layer 38 (SW) or the
Light Brown Sand {LES) member and Layer 37 (5W] or Rubble Brown
Sand [I.BS'_I-mmlleri!ur]"Ip 1) The RBS member & currently ander
study fram sedimentndogieal and micromarphological perspectives, and
this designation within the Witness Baulk may change [Wure e al, in
prep ). The overlying Loyers §7:14 {5W) or Shell And Sand (5AS5) and
White Sand (WS} members are topped by o Later Sione Age shell
midden (Fig. 3], The 5AS ber consists of sub bers 5A% Rubhle
(SASH, 5W Layer 14), 545 Wedge (SASW, 5W loyer 15) 5AS Upper
{SASL, W Layer 16) and SAS Lower (SASL, W Layer 1 Yaand b). ¥ig ¥
of Deacan oo Geloifave [1988) refers (o SASL in the Witness Baudk as
SASH, bot subsequently, this wos changed to SASE (Wi, 300
Peneon, 2000}, The SAS member In Cave 1A with 10m al deposiy, &
much more extensive than in Cave 1, Deposits that acoamubsted in Cave
1A sloped fmin Cave 1 and frmed the SASW sub-member (SW Layer
144, The artefacts from this unit relaie o the MSA 1l upper [Wears.
2010], The SASU and SASE sub-memvhers consist of deposits that formed
by growps living within Cave 1| and are associnted with M5A 1 lower
mrtednets {Wire, 2000, The mnderlying RES amd LAS members contnin
MS5A | artefaces [Wore, 20020

The focus of this paper is.an the lithic aneficts from the SA5L. sab-
member of the Witness Banlie, excovated in 2015 aml 2006, This ex-
ravatien continmed from where the Deacon excavations ended in 1995,
The harigontal extent of the excavation aren & L7 « 1,7 m (2.89m")
Excavation prodocols inclode the plece plotting of all artefacts = 20 mm
and frequent photagraphie reconding of small-scabe quadranes, as well
o the whobe excavation surfnce. At the site ol maserial was droy sieved
with 5 amd Zmm meshes, and the resultan coarse and fine fraction
Turther wet-sieved in the laboratory.

The mewly excavated SASL sub-member conslss of layer SMONE
{Shedl Midden One), equivalent to Singer & Wymer's Layer 17a (Wurz
et al, 2018], and the Black Occupational Solls layer BOS, which is
exjurivabent o Singer and Wymer's Layer 170 (Fig. 4). In Tabkle |, the
Inyers il volume of deposit for SMONE and BOS are presented,
Lithics, shellfish and faima barger than 2om as well sy fufa and on-
artefactual quanzite that show signs of heat alteration have been piece-
oted anid removed prior o measurement af the volume of the ex-
cavaled sediment.

There are clear differences etween SMONE and BOS. Shager &




ML Srrmmer and L e

KRM 1 Witness Baulk

vzl af Archeeriopiral Scimee flssons 26 (X019 t0davs

Fif: 3 KHM Cave 1 Witness Baulk. Deacon’s destgnation for the memdem with Singsr and Wymer's layer sumber in brackets.

WL o 26) describe layer 170 a5 o “tumble loyer”, and the
Clrrenl exXcavain

wiribed e
SMOME layer in the Wines Baulk 1o be a wedge of deposit that is up io
15 em thigk in the easterm pary and (hing 0w (o ca 5 mm in e westem
part of the Wimess Boulk. The deposits consist af n sodl and rubble
matris with arefaces and ocher finds evidencing. o palimpsest, The
matrx farther conlain disintegrated fufa blochs, small leached ash

eoiflemed this, The 2005 exeavabo

patches. and small chorcoal pieces with oo in sito combastion fentures.
Al Inbereeting Pesinire v quari2itg mocks, wisich display ealoir changes,
Iractures and other signs of being exposed to fire (Her ir
0T

In contrast, BOS are ‘occupational soils” (Sing
I 261 The current excovations confirm this observatlon, b BOS b
also o palimpsest. No in s combastion features oooar here either;

BT
BIS D
5 Two

Fig, 4. Sewih profile of the Witnees Resldk iacticabmg Phe lanyer SMONTE and spits coe amed Swo of layor BOS eocovabed between 300 5 s 2006, discussed im this paper
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ahhoagh large parches of leached ash associuted with bane quartzdies
(Hemism ond Wure, 200%) occur. There i alio o much more pro-
wouneed presence of mfa material, many in the form of large blocks,
that cemented sume of tee srchoeoogical remaing associoted with BOS
Shell preservation s excellent in pockets and the preservation of bane,
muny al which are from large mamoal fauna, 5 sl very good. Al
though many of these finds are in situ amd preserved im snatomical
distadl, thiey ahow crushing. perhnps fram weight of overlying deposit In
combinstion with T al of supposting sedi hrough leaching.
The taphonomsic study of the bone (0 process [Reynard of al. in peep)
and this mnist. fine clayey mamore of the depasits indicate possthle water
aetiom,

Our excavation of the BOS layer i in progress, and it is divided o
arbitrary spiis with BSOS One sbowt 10em thiek, and BOS Two srowund
7 cm, althoagh the presence of large tufn bocks in the deposit prechudes
an accusale estimation of thickness, The nature of the soils and pre-
servation patbern indicate that BOS Ome and BOS Two are parts of the
wme depositionnl period and therefone thess splts are annlysed ns one
Eaver, BOS, here,

Current dating af the Wirness Baulk bracker the deposits betwoen
B5 ki and 115 ka Layer 14 SW {ibe SASR sub-member of Deaconl, 2 m
above the BASL sib-member, was dated with U-Th on stalagmites,
giving nges of 85.2 = L1, 4.6 + 32ka anl 10008 = T.5ka (Vagel,
201 L U-Th dading of Aowsione that grew on the cedling of Cave 1 and
Fell it the base of the SASL sub-member [Descon's Liyer HHH (W
20600, was undemaken by Pickering ond Green (Wuorn e al, 2008k
This provides an age of 1260 = 1.5k and n maximun age for the
SASU deposits, A bowid tooth from Singer & Wymer's Loyer 1 7h has oo
ESR date of 102-63kn (early uptake modol} anid 104-64 K (Hwear
aptake model] [(Milard, 2008 ond & Userles/ESE esiimade of
10+ 12kn (Eggios e al, 3005), An age of 100,000 years ago can
thais be regarded a5 @ minimum age of the SA5L deposits. Other dates
avallahle for the lewermast port of the sequerce ore for the LRS
member that, on cuirreid evidence, zre associnbed wilha,guuf between
1086 & J4kn (Vogel, 20017 and 1064 £ 126 ka (Feathors, 2002)
Layer SMOMNE, thus certainly alder than 100ka, probably dates 1o
within M5 Sc (92-106 ka, M5 boundaries according to Wadley, 2005k
Ohar desigmation of the BOS layer to MIS 5 (115106 ka) is lmsed oo
new urmmium-srries ages from insi BOS stalogmitic moterial dating 1o
within this perlod (Pickering pers comm; Wiirs  al. bn prep., Mentzer
et al. in prepl

3. Resulta
B0 Ausemnblugd composition

The lithies from all of the layers discussed here consist malnly of
quartrite, and they have a similor sssemblage composition. The total
Hehde artefacts are 2671 in SMONE, 032 in BOS {Table 1), whereas she
pleces = M mm comprize 609 in SMONE and 1344 in BOS (Table 2
The small debitage & semewhat more numesaus in the upper layer
SMOMNE with 77.2% al the whole assemblage compared to BOS with
&%, 2% small dehitage.

Flakes constitute the highes percentage of detached delsivage in
baoth assemnblnges, with 24% and 17.3% complete flakes, n sddidon 1o
27.9% andl 24.5% fragments in SMONE and BOS respectively [Talde 21

Anstmizl of Archeeviopeal Scinee: llgpors 30 (20059 (01ave

Blades and points are more numeraus in the lower laver {(2.1% blades
anid 5.7% painls in SMONE, 3.9% blades and 10.3% paints in BOSE The
bladelet component shows o decrease from the top with T8% in
SMONE e 3.3% in BOS, The cores are less numerous ln the upper bayer
SMONE (1.8%) than in the lower ver BOS (4.5 ) The hammerseones
ahow the same paciem as (e cores, they are least common i SMONE
{4.5%) and most abundnmt in BOS (2%) (Table 20

1.2 Row motenols

The mw materials from Klasies River wene visually inspected hased
an their ple mineral they irciude quart, quartzite,
altered guartzite, Table Moaniain Sandstone, samdstone, silorele and
Indletermeinable ather raw material, Table 2 shows the dembled raw
materinl compedition for pleces = X mm; the counts of the small
debitage < 20mm ndicate only the collective amoang of the different
fiartite ypes

The source or parent rock of Cave 1 45 Table Mountain Sandstone,
which ks & guartzite of the Cape Supergroup. It & conree-grained, s
poor knapping qualities and is present mosthy @ chunks and flakes
making up 1.8-9.2% af the asemblages (Table 2} The taw mikerisl
used at Klasies River is domsinamtly quartzite fram cabbles and pebbles,
It is highty probable thae the quarteie was avallable loeakly (= Skm)
from benches and the chnse vicinity of Kisies River as the shore re.
madned close to the site during MI5 5 (Van Andel, 1989), A medism-
gmined  guarizite is the most frequently ooooming rw material
(R2.2-B80%). Several quartzite ancfects have been labeled =aleved
qusartzile” (highest ammmt in BOS, 4.6%) because they have o rough
surfnce appearnmnce (on both the cortex and the Moke scars) and redidish,
rust-like spots covering the sarface (e, Fig. 51 10 i possible that post-
depasitianal alteracian has caused this, hat this hypothesis is ander
investigation. Sandstone s the next most abundant raw material for
meces = 20 mm with frequencies of 21-3.3%. Some of the smdsione
pheces show cobble cortes, atbesting o tiver ar beach source,

Quartz does not oocar in nofable fregquencies in pleces > 20 mm
with only 1.3% in SMONE amd 1.1% in BOS. Nevertheless, It ls maore
atuandani in ihe small debitage < 20 mm (8.3% in SMONE and 2004%
in BOSG), which resuls in relatively high percomoges of quarts in the
muemblage composition when the smoll debéitage s included
{6, 7-14.5%) It seeme ihat the same core reduction serategles were
followed as for guartzite. Very few pieces of silcrete are present with
(2% in SMOME ard 0.1% In BOS, inclading pleces < 20 mm).

AL First rediciion of cobbles

A relatively large proportion of the lithics > 20mm show cortex,
which is water rouncled cobble cortex. Cortex cover aoours more often
in HEYS (38.7% of arefucts = 2mm] than in SMONE [(28.4%) The
cabbiles were mast probahly opened by splitting them with a bipolar on
amwil technlgue (see, &g, Shott and Tostevin C20051) o5 evidenced by
erushing morks and radioting sristioms from the impoct point on 13
artefocts in the assemblages (Fig. &L It could hove happened ar the
Beach, ar, as the presence of two anvils in dee SVWONE assomblage st
tesis, in the cave.

Thae further reduction of unworked split cobbles was conducted in
the cave, & shown by the presence of all of the steps of the reduction
sequence. The first phase of reduction entailed opening the splic cobble
core biank by removing debordants or core edge flakes, showing o
cortieal side and the surface of o split cobble. A few first flakes (eammes)
with cortex n their dorsal side and platform ane part of the assembiage
s well (m = 1 in SMONE, n = 3 in BOS).

A4 Knapping technique

Al of the quartzite debitnge show clear signs of freechand percus-
aicn with a hord hammer, o8 promisent bulbs [Table A1) with 8
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Assemblage compeosttions by caegory and row muterial of SMONE and BOS.
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" wpe of Wiladeders inchading < 20 mm: SMONE 7,8%, ROS 1.9%,
contoursd Hertelon cone, as well as well-developed ring cracks at the
pobnt of impact (Tuble A.2) atvest, The platfarms are rather thick [Talde
A3, and the exterior platiorm anghe is very wide, close 10 907 (Tabie
A4}, Furthesmare, seributes that mighe hove isdicated soft hanmes
percussion, g, platiorm rubbing (Table 12 for blanks) and well de
fined lips (afier Aralrefuley, 3005, p, 18) are rare (Toble A5 3.7% in
SMONE; 1.7% In BOS). These characteristics speak for hard hommer
direer percussion,

25 Technnlogicn araalysiz of the blanks

The blanks can be divides] into preparational pieces and end pro-
ducts (Table 33 The erm “end prodoct™ 15 wsed (0 the sense of for
example Deniee et ol (2005 scknowledging the caveits associated
with such a premise {Ddhiide er al | 2017, p, 2) as archasologiss cannot
Elentify the ‘emic” conmotation and meaning of anefscs (Rar-Yosel and
Van Peer, 2004), They are predominantfy regular in shape and darsal
sear patern (following Dumbien, 2005, Flg. /). The end products form

hetween 212 in SMONE, 34.6% in BOS of all complete debdtge
(Tatile 35 and are discugoed in mire detadl bebow,

The pointed producis of KRM have been described wariousty in
presious stsdies ax “poinbed Nake-blades™ (Sinper and Wymer, | 302, p,
563, “convergent (lake-hlades™ {Thackeray, 19849, p 395 and “points”,
Here we folbow Wuare's rerminology, in that all polnted prodiscts are
called paints. This includes convergent blanks (symmetric and asym-
metric) and ploces with o pointed tip e atherwise paraliel edges
{farther explanation belaw). Blades are all products with a length-width
ratio of at beast 21 and parallel or sob-paralbel edges (g, Crahiros,
1572}, exchading pointed pieces and pieces of bladelet dimensions.
Bladelets have o similar length-width ratio wish parallel edges and, as
defimed by Tixier [1963) and Desoon (1884, p. 525), have n width of up
1o 12 mm. Flakes are all desached pieces that have a smaller length o
width rati than 2 and shew any shape, except a tiangalar shape or a
poinsed tip,

The preparaticnal fakes (degails in Table 5 ore cither for setting up
cores, such as emtumes and decortification flakes, or they are adjusting
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mosl pomsenmas bank tvpe, and Teble 3 cleardy shivas
predominantly re iton phases, with the
highest amounl of core surfnce manmgement Makes, followed by dec
ortification finkes, debordimes and platfiorm shaping Aokes
b et
as enel o
debardnnle age Al ol
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fil hlkaiih By whth i
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wa [ Takile 3], 7

1 Eri
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Beart [requently. Mast of
EMOME, n = 21

5]

S in BOS),
/5 ix

desi in SMON
Iyl

B0} are debe
o T

il Ehey
are & porized as core r debris, due
shasdr thicknsss amd sh There |5 hawever, a dofinite bladelor pro-
duction compooent in the nssembloge 28 attesied by the removal traces
o= i

face

an ke cores and bindelets/bladeler fragments < 20 mm {1

cores, Table &= p = 91 bladelets)

. End product morpialoge

el pradicts of the SMONE sad BOS lpyer differ in many re-
epects, as distuseed below, Student t-iests () (for data with oormal
distribations] and Maopn-Whiiney 1F tesiz (L (for data that am
mrmalkly di
abiles batwesn 1

[

buted] were andertaken
sy |myers. Chil I8 [Wiere
cosnparisons belwean calegori

End proghects comprise flakes, bl
[Fig: 72 The § Sl PUIMErOLE O
products, ard as other researchers might not group all the marphiol
sermesd here as palms |

1o Compare o
undertak

paints

#ids form the o gl of the end

Wi i

that eategory,

1 IO,

1| dhorwi

detail in separate point calegories tr o
KRM points ean he -c:lw,_..rl.ml ints oae

she comparisons (o olher sibes
the fallowing thres

aggical types [F i, 4l
L ibile 4] e most comman type and is
Nake sized o puliar fakes with &y cak]
rical comverging edges | L% in SMOME,
), Type 2 poinss {Takile 4; 33,3%

21.2% im BOS) als show converging edges b have bln
in SMONE, 5
is poimts {nfber, eg.
Pary | Fi Al Do 1} The type- 3 paol
freguent (Tal 12 1.3% b SMONE, GU8%, 0 BOS), and ¥ e
chamcterized by parnliel edges and & pointed tip (Fig. 5 and 120). This
tvpe is mosly foand on Blade sioed pisces. Apat from the blade seed
points, the blasde erd products are mosthy regular o wery regular, which
mezana they

F gl—i], Type 2 I8 meast comn

2 points here, resemble Lev

ane

have parnliel 1o sub-parallel Interal edges s i|l'\-|" 1]

mostly parallel dorsal negntive scars {following Daml
blasles mre present i low nimbers, with the higher proport
kS | h-i,

The (lake ene ¢ [Thl b & wlif
tbhe menst flake debita

Thiz flikse

SMONE,
1% shows the most flake end produocts

L]y P

e il

Mk wi

expandir irregalar Bladelets pocur s well
(F 18] il i % Joem w Amell
in the amemblages, with the highest number & 5?-!l'll‘-.|- ]

and bowoer frequencies in the

A0S assomblag

The bladelets interpreted as end prodoects are rl.'au-l.lr.t shaped with
parallel edges and o width of between 4 and 10mm. O bladeles with
preserves] proximal ends, plain platforma (r = 9] are o fegueent. a3
facetted or indi only bladeler
thee paalil

i) prafiles and plagform
the bladelets have been

i i

srpil
stribation (Fig. 91

Rin BOS |
= between the SMONE and the
Il end product (ypes are lighter
rerage weight For ‘:ML“"-I points 21.7 g, biades 24 g and
in B the pavies ard blades have a mesan welght of ca

BOS assembdages (Takl
than in BOS
fakes 17.84)
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narrawer EPAs, cleser to B0° on pverage than in B35 where EPAs are
chuser 1o 907 [Table A4, The difference | lawer i b 1
anty statistically significant for the blades as areesred by @ Mann-
Whitney U test (U = 436, p = 050

Almmst mnee of the end producs show remains of cartex, and in the
Tevw casen whend it b present, D0k < 10%. A large percentage of the end
producs show a unidirectonal dorsal scar pattern (Fobio 8, 63.9% in
EMIONE and 54,1% in BOS), This high mumbser conflems the fimpression
from the cones that the main reduction system s anidirectional. The
scar shapes indicate convergent {(Table 3 n = 3 In SMONE, n = 20 In
10y amd parallel reduction {n = 3 in SMONIL n = 14 in BOS) End
presdisces wiich same distal preparasion from an cppesed plarform have 8
G0H unidirectionnl scr pallemn (with some bidireclivnal stars on the
dlistal end, n = 9 In SMONE 8 = 15 in BOS). The bidirectional dorsal
sear pattern rrely oocurs in SMONE (n = &) bal i mare abandant on
hlanks in BOS (m = 31),

352 Took and edye damsaged plecer

The formal toal types ane denticulates, notched pleces, scrapers and
laterally rebouched plecs (Fig 100 Laterally retouched pieces have
regular retouch negatives in @ restricted aren of ihe kxieral edge, which
e ol sulfichently contimous o be classiled as o side-scraper. Formal
joals oceur in kow proporthons in both blages fin relation ia
pheces o= 20 mm 0.7% of SMONE, 2.8% of BOSL The naln 1ol types
are denticaloles and notehed pieces (Talde 9] SMONE has fewer ool
{270 = 891, 5 = 5] amd shews ke varlety bn todl types. The ol
af SMONE ane all fragmentary but include three notched pieces and one
denticulate on & point. BOS containg seven notchied pleees [mosty
Mskes), sight denticulsies, nine pieces with loteral revowsch (mosly
podnts} and seven scrapers (Fig, 12, Tahle Yk Four of the scrapers are on
thick core blanks (Fig 13), the other theee are on different blank
shapes, including points; hisdes and flakes. The working edyes of the
scrapers are mestly conves [Fige 12b and 179), amd only one plece
shows a coneave working sdge.

Thiee tools from BOS show seraper retowch and potching in com-
hination and all af them are on flake blanks {Table 9). Addiionally,
hesvy-duty seraper damage con be seen an some thick pieces in BOS,
which are often core preparation flakes or debordants (Tl 140-g). This
may speak to some oppostunistle utlbistion of lithles which are by-
products. for examgple in the sarly stages of batchering wien robast and
heavy wals are needed.

A oumber of pieces have been closified as ‘edge demaged’
{Tahle 93, Fdge damage does nog resemble intentionnl resonch, @ the
soats are jmmeguldar in their shape aned distribution and might have de-
veloped through use. Edge damage traces have been idemified. moe-
roseopically and microscopleally under low magnification (40 = ). This
type of damage has also been referred 1o @ “informal retouch®™ by
Dieige et ul. (2015), Past-depositional processes may have coused this,
hust there is no indication of abrasion an the dorsal sear ridges of the
lithics, The mumbser of pieces with edge damage exceeds those with
Tormal retomch. In SMONE, 16.4% ol the ssemblage exhibet edge da-
mage, and m BOS, the frequency s dightly higher with 21.7%
{Table S}, SMONE shows no preference for shape, as edge damage oo
cars almnst equally on point, blode and fake Blanks, In BOS the polnts
howe the highest occurrence of edye damage traces with &.48% (Table 91
This indicnzes o preferencs for pointed pleves being used os tools, which
is vonfirmed by a chisaquare test (37 (1) = 11.56, p < 5],

SMONE showes the least amaunt of formal 1ools (0.7%) and edge
damage [16.4%), whereay BOS exhibits higher frequencies of formal
1oals (2.8%) and edge damage (21, 741 The frequency of formal tools
ety Low ansd the Bigher of edise damage i both i
implies thar maostly hed blanks were used as tools, In SMONE
there {8 no preference of biank shape for the wse a5 ook, but in BOS
elge damage is dominantly seen on points.
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264, Hledefer cores

There is a porsistent i small presence of bsdebets in the assemblages
fTable 3k There are a pumber {n = 4) of cores with bladelesi sam
(Fig. 200, The core blanks of the are chosen mmlomly, including one
flakoe as blenk, an exhausted core and two chunks. These cores have
only been identified in BOG. The bladelet cores have o platform thai s
steeply anghed to the production susface similar 1o those first deseribed
by de Sonmeville-Hordes and Perrot {1954, po 332) o5 corinated scr-
pers. The production surfoces of (hbese cosed ane marrow, with 2-3 bla-
delet megatives dinectly adjncens ar overprinting sach otber, Ooe of the
bladeler cores is created on a sizeable preparational flake with Bladeler
removals aroand a convex edge. This piece could be interpreted az 2
ol rather tham i core, or even anly as preparation of the domsal wdge.

dimiad af Archewninpral Scimee: ligpons 26 (2009 L0lEv]

The specimen do not show any preparation ar other chamcteristics,
thii bladelel negatives, however, il i inberesting thal bladelet pro-
ductinn systems are frequently described for the Howiesons Foare
{Wuare, 20007 Villo el 6l 20805 Sorlene of el 307, Sorflaso o al.,
2015%), The hlsdelsts and bladedet cores found ar KRM in the MSA 11
Iower coubd indicate that this srategy of Bladeler prodisction has desper
runsts in the South Africnn &MEA than formerly thought

A5 Oeher core fypes

Tested cores {m = 11} with only one or two remvals At quite nu-
merous, Some of fhese are om flakes omd prodoced elongated products
e, vwn large cores an flakes in BOS), Others could be described as
indormal platform cores, as the cobble blank s reduced using one
platfoem, e.g. four eores in BOS, two of which are made an guarz
cubbles [Tuble 51, There are olso severnl exhissted nniltidirectional
cores or those i which the direction of removals s mot cdear (n= TL
All the cores in altersd quasizite tn = 4) kave such disintegrated sur-
{nces chait they are not possible fo charocterize further, Two cores on
conrse Table Mountain Sandstone are indetenninste. Fowsr oomes ane
rocycied, and the secomnd generation of reduction s ooly an informal or
apponunistic Make production (Flg. 210, This is only seen in BOS where,
after the production of elongated blades and points, an informal op-
poriunistic fake production can be observed on a number of cores. Two
uf these are on regular platform cores omd in the other cases, the on-
glnal core systematic |s not clear, Addivionally, there are also several
core frigments {n= 10, 15%)L

RAG Summuary of cores

Bt Is hypotbwsized thot most of the informative cores are part of coe
mxin reduction system. This system mainky inclodes  unidirectional
cores (85%. of the SMONE cores and 29% al the BOS cones)
Bidirectinnal cores are only seen in BOS and in o small amounst (7%),
The bladelet cores are also redored uniditectionally but do not show
any of the morphalogies typical an the ather core types. Bladelst cores
are anly found in the lower BOS blage, although bladelets oorur
thevdighial the analysed lavers. Some cores have been systematically
explalted and then a secomd genemiion of three or more small flakes
hawe beem removid opportunistically (Fig, 270, As mentioned above,
this recyrling of comes is only seen in BOS (0 = 4} The reworking of
cores inin iools [ apather phenamenon swen on thres pleos In BOS, a8
disrussed above. This observed recycling of cores in the BOS layer into
second generation cores il the tramsformation inta heavy duty toods
can be seen ns b separaie sbep of the choime gpéretoire.

A7 Synthesis

Most af the informative cores follow o unidirectional prepared core
system [Fig. 22, 1-V]) that can be seen on 19 cores (TGRS In SMONE
dia cares and in BOS 13 cores belong to the unidirectional reduction
systerm, im BOS, there {v olso & low amooni of cores atiesting @ real
bidirectionad reduction with twir opposed equally-used plaforms, Al of
thisse cores show remiaining cobhle cortex on the non active parr, which
ts the back or undersurfnce of the core (see Table 10 for core lanka),
Por the terms *undersurface™ ond “back™ see, e, Wars (2002, p 1004)
and Sarlano ot al (3007, p. 666], These cores can all be classifiod inm
platform and parallel cores [Tabies 11 and 12). The platform cones {iype
I} relate o o semsl-rotational reduction system on pyramidal or pris-
matic cores: The parallel cores (fypes 0=V] conform o o Levallois like
system with: products remayved pamllel 1o the Inersecting plane b
tween the reduction surface and andersarface (Comard et ol 3004,
The relstionship borween the cores w]ufrnndmﬁomth:nhum
istics of the core and end product marphologies, ni o compl
Incomplete core reduction eould he refirted, Gnret}'perkmm'ry
elmpated scar patlerns teal are regudar in siee and shape; type IV and W
cores have flake sired negative scars, which are frregular in shape. Type
W oores ane ot represented in SMONE Wirh tlis cone typology in mind,
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platform and parallel core descriptions and drawings, o dominansy
unilErectiomal reduction system for points (oomverging scar peliem)
and hlades (parallel sear patter) can be deduced. There is alsa a high
et of “prepared oores” with o centripetal parem,

The most apporent similarides between the PP 138 and KRM as-
wemmibalinges s the use of quartzite as primary fiow mstenial, with 83% at
PP 128 and S004-90.8% at KM, Cobble cortex 1s wisible on 17.5% fram
all artefacts from PP 138 compased 1o 28,4-38.7% ot KRM. Thompson
et al (AN, . 2627 gse the term “paolnt™ in the sense of converyent
Maboe-bilndes, reforring 1o Goodwin and van Ries Lowe {1929), althoagh
they also include aspmmetrical pieces. The Pinnocle Poine 138 points
therelore elther fie ivie the type 1 or 2 point eotegery deseribed (or
KRM. The proportion of bades to podnts ot PP L3R shows mostly a
higher amount of blades, except in the Western MIS Sc assemblige
where points are a hit more frequent {10,%% of blanks an average). [t is
appasent, that the proportion of bladeles production is misch Tower at
PP 136 than at KEM, bl a minor badelet component is evident. In
comirast oo the KAM assemblages discussed bere, the biades and bin-
delets are described a3 having & uni-medal width distribation, which
does not point towards 5 separmte redsction sequence for the bladelets
(Thampsai et al., 20107, The formal and informal toal companent a1 PP
138 is amalgamated bai still shaws very low aumbers with an average
proportion af 2 in relatbon 1o all debitage (o size cut-off, as opposed
i KEM where the nsemblage composition & anabysed in relation 1o
pleces = 2 mm b

The lithic moterial of Finnacle Point 5-& [PP 5-&] wos examimoed
by Brown (2011), The early assemblages dating po MES 5 b-a (051,
diating 86 + Aka o M = Aka) are w (@ only described in his PhD
thesis. They belong to the LRGSR stratigmphic unde and are subdivided
into six oocapational hotizoms, The uppermost gccupation liyer is
ealled Jeel S Cheartite and contains 925 lichie arvelaces (thvere 15 no
sze cut-affl, The other nssemblages of LASR anly include less than a
bundred lithic artefocts, which is why they ore not included here
(Hrowm. 200 1) The main rw material i€ quarteite, and a high amount
al artefacts show remaining eobble cores, There are anly seven cores,
anid most of them have been opportanistically exploited o that e
syvsiematic reduction is mo longer wisible. Three cores ane arcriboted

singhe platform cores™ (the terms are based on Valman (197613 which

are described by Frown {20015 as fiiting the point.cone definition of
Wiirz (2000, The blanks show dominantly unidirectonal pasallel snd
comvergent dorsal scar patterns. Most end products ore poings (G39%),
followeed by blades (37%), no fakes havo been bdentified as such.
Furihermaore, there is 8 oumber (= 14) of cortical debordanty, which
nccounts for malsienance of labersl core comvexity, 33% of the end
products have a prepared Esceted platform. The hypothesis is that the
reduction system was malnly wnidineegional {feown, 20110 Acoording
Eo oo f!DIII.!hﬂei:mh-mlufmul]rnonumpunut inthe MIS S
assemblages of PP 56

The Cape St. Blaize Cave (CSE) is situated at the coast in the 1own
of Mossel Bay, The MEA materisl was fivst described by Goodwin and
Malan (Goodwin, 1900 Goodwin ied Malim, 1935) in the 19308 A
more recend re-pviluation of che lithic materinl by Thompsen and
Slarean | 1008 produced different resalts compared 1o the initial ana-
ysin. As mone of the papers defines what B meant by points {e.: if blade
dimensions are included, o it it is anly for symmetrical fakes), che dota
of bath analyses are given with Goodwin and Makan's data in brackets
[Tubde A T00 18 msends b0 bee Bspt i midnad thar the excavations ook plice
at an earfier ime and there might be 0 sampling bias towards toals and

complese artefaces, which coulil explain the very high percemiages for
retouched pieces and Faceted platforms. Neither Goodwin and Malan
{Gondwin, 193k Goodwin ond Malan, 1935) oor Thompson and
Maronn (20067 analysed the dsemblages i relation (o reduction se-
quences, therefore only anmbute data of cores and blanks can be pre-
st bere.

‘The raw materials are all from local primary and secondary sources.
1n s the first assemblage thar has been actributed o the Mossel Bay
{echno-complex (Gondwin, 1930), which is dharacterized by o high
wmount of points aed Blades which are reduced in 0 Levallois-like
sysiem. Thompsan snd Moreanm (3008) describe the cores as radial
eutes, on well a8 blsde arwl point eares, Contradictary i the previous
studies, Thompeon and Marenn (30087 describe the frequency of hlades
higher than thar aof poings, and flakes being the dominant blank fype,
Matform faceting i very common, with over 50%. The formal tools are
masily denticulaies, nofched pleces and reiouched points. The de-

-weribed assemblages of KRM are characierized as belonging to the

Massel Bay techmo-compdex. However, the vague definition based on
ithe CS8 materal makes & cledr assockation difficult, ns mentiooed by
Ihompson snd Marean {20087,

Blombos Cave {BBC) is situnted on (he south coast of U Western
Cape. The maderial of the M3 phase is described in Do =gl (2015
amnd dates 1 MIS 5 ¢-b (OSL and Uy Th dating 101 = 4kao 94 = 3kn
{Triboilo et al, 20 Douze et al, 2005 Like KRM, BBC |5 sitaated
very close 1o beoches and rivers. The mw materals in the form of
cobbles all stemn from these local sources. Mowever, the main raw ma-
tevial wsed @5 sflcrete from secondary marine sources; quartzite and
gjuarty oaly represend o mimor componenst in the osemblage. The BRC
lithie amefacts of the M3 phase comprise 28048 pleces = 2em (Do
=1 al. 2015} The reduction technigue in both sites BBC and KRM i
frechand percussion with 0 hard hm-mr (Dowase ot al. Jn:.r.;._ The
main debitage products ut BBC are trangular Makes encany B
af all complete debinge. The mmwl-lr fakes exhibit more facoted
(27%:) amd dihedral (27%) platforms than other blank shapes. The same
pattemn ks seen as KA, where points more often shony facered platfarms
{Tahle 6 37.5% and 45.5% of foceled pieces are points in SMONE ancd
10&, respectivelyl. Dihedml plaiforms, however, nre scarce ot KREM.
The trinngular Make end products st BBC are attribated 1o different
reductson systems, and as described for KM, the shapes between tri-
angulas Nokes vary significantly especially in the brasdeess of the base
and in their length, Three main trinngul phologies are
ldentified a1 BRC in the M3 phose, Déferd points, wrum are axinlly
miymmetrical, have short and karge bases and thick pladn or dibedmal
platforms, s related 1o diseoldAnckined reduction methods, Bur also
to pamallel centripetal or unddirectional methods. At KEM noo déferd
podnas aceur, At BBC the second cotegory of ebongated thinner trian-
gular flakes exists. They are sxially more symmetrical points with Le-
valbols paints representing the mest stanadardized within this class,
These are linked to paralle] unidinectional ceduction, inchiding par-
allel/Levallngs-type methods. At KRM some types 1 ond 2 paints re-
semmhle these Levallod triangulas Aakes, and it is mirmised that they
have heen produced using o similar parallel unddirectional method. The
ihird type 8l BBC comprises wiangular blanks ariginating frem core
madntenance amd preparation phases and they are wery warable in
ahape, Al KRM there alse triangulor blanks from preporational phase,
bt they are mot incloded in the end product morphologies.

AUERM it is proposed, thot o combined manuafactuse of multple end
product shapes existed in one core reduction system. For this reason, we
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lsrees indicabe wiich oore fypes prodoced which tvpes of end produci. The cons are divided imo types vwith a regolar orgastention of negamves amd these with
prrepalar argentarion. The bladele cores on the left e relabied o blalele production, Come types =V oo gho man seduciion syitem, The mais reiduction iyslem

enlalls wakdireeionil prepared oo for the productlin of wisngeles Neke, Songted polms md blades. (The pol

§ enil produen Bdienied ) b are, Treem the

left, point types 2, 3 and 1; an discuesed m more detail abovel. Apart from this, there are a few cores which are tesied, Inh.iu'-nn.lirmmlhnnlyl.llqh producs
romeved, They sre grouped under “otber”. The doed svows ane hypethotical onnectsons in the main eone reduction system.

p = A9}, alihough painds and blsdes are more requent o BOS {poinds
211 = 706, p < 05 blades 7113 = 3,90, p < 05), Bladebets also
occur significantly more frequently in SHDNEE;;‘[H =178 p < 058,
alihoaigh they acour In il absence of bladalet cores,

Furthermose, the SMONE tool companent s significnntly smaller
(1) = 891, p = 05} and less variable than in BOS, comprising only
ol denticiilate and notches, No scrapers or kaleral retouch have been
ohserved, and the edge damage frequency is also hall as frequent as in
the BOS Layers. The technodogical characteristics of the blanks and cores
s differ botween SMONE and BOS: Core types Il amd V are not pre-
el in SMONE The emd prodict platlorms s sgnificantly les

frequenily faceted than in the BOS loyer If{l}-d.?!, p < 08}
Haowiever, the blank platforms of SMONE show more inlormal faceting
(1) = BAL, p = 05), The external platiorm angle of the blades
shaws n ignificans difference between the lavers ntested by a Maan-
Whitney If test (U = 436, p = 05}, The products of BOS are heavier,
especially the polmts (LF = 436, p < 05,

These differences seen between SMONHE and BOS justify their divi-
slom into separate layers. Alhough we have shown, that statistcally
significant differences besween the layers exits, the domsal scar pat-
terming on end products far all the assemblages shows prodominstely
unidirectivnil patterns, and the dimensions of cores and end products

Tshle 3

Fizemiber and perventage of compleie end products and the e of lomgeh (mund, wideh (mm), thickeess (mm) anl weight (g).
Memmppment ‘e produri Complsie i prad s Lesgh WS Thicknes ‘Wl

0 L1 Averge tmml Mwersge (mml hrrage e Aoverage | g

Frmi
SUONE n R B mr 121 nr
pO% G el [ w4 e (RE 1 My
inls
SHOHE 7 175 ] w5 ns 40
[.Ta1d i | 14w Hin =iw (FE] BT
Flake
SMONE 12 HP w3 8 13 178
(Ta19 L] 1 = w1 e b ]
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Tahle &
Platlorm ovpes of end prodoos (n) with tosd valoes i per cent (%) (of progimally preserved pleces ).
Platfrm type e priuct Flain Paceted befermul faat JETTMEN Cartical Sharsrmd Total
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EMOINE - u L - 1 1 E
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Prisalimal pregration ol the dessal edge of die platkors of end prodests (1wl Tool ype. A i} sl dgfies I reliibian b all plisciss = 20 i (%),
ol wiltuen i1 e ey () ol oIy prrmenie] places) Towd vy amemmtinge SCE o
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Twble 11
Core types. Mumber snd per cent by Layer.
Cin fyp AMINE i)
n L] = L
Flatonm 2 5% 1 E5%
Typu

Parallel usidireocainal

Ty 11 - [ F ] 1T

T 01 2 b1 % 1 5.5%

Type W (1 18.7% 3 LE
Parallel hidirecticnal

Type ¥ Ll A 7%
Mlalelei - P 4 T4
Raecyeled - B T
Exhausssd 1 uim [ T
Tesiel z 8. L] (T80
Ay wrtaw o T
Enddeipreiinair - 2 0T
Fragmsai 18.7% L] 148%
Tual ik FIiT e i3 10

mre similar. ‘l‘heummmrﬁlmmlmm i nbin seen in bath layers
This jusiifies the classifcation into a comman fechm-tampler, the MSA
18

All gisemblages 8l KRM comprise an expedisnt (el Binford, 1977;
Euhn, 190%, o 26) fechnology. At KEM ihe expediency is evident by
on-site manufacture, the use of local ssw materials, oo aw material
sedentinn for tool production, some cares ane not completely exhausted,
anil e dominance ol unnstouched blanks. SMOME, however, may be
described s mare expedient than the BOS assemblage, as there ane
fewer toals and less investment in peoducing the amefacts, &5 evident n
the lower degree of fsceting of plotforms. The lighter prodsces in
SMONE could rolate o sorving and some valling, s observed for the
Earger excavation of layer 170 by Singer aned Wymer (15821 Howeyer,
the inchnalogleal differences, the lock of bidirectional exploleation and
beser preparation of the platforms are harder (o explain through -
phanamic factors. The recycling of cores and big flakes into second
weneration cones of tooly in BOS can be seen ax an indication of op-
partnistic utilisation,

These dilferences can slso be imerpreted in the context of provi-
wioning systems {e.g. Kubin, 1995; Mackay ot ol - Hi1#), Two distinct
provisioning systems ootur, provisioning of individuals and provi-
winning of place {Kubn, 19%5). Individual provisioning systems prepans
mehibe individuals for nireliable resource availability. Such toolkite for
individual provisioning mostly include cores, from which toals can be
mmanifacmired a8 peeded, and formal mul-parpose boals, wiich can b
resharpened after use (Euhn, 1995 Mackay of ol 200180

A site relying on provisioning of place exhibas beds evidence for
muobility aver long distances. ax evident in the absence of exotic ow
materialy and cn-site production and discord of wols. Ovesle man-
facture is visible by the presence of multiple cores and debitage e
eosding different stages of the reduetion sequence. Place provisionlog |s
nbo chomcterized by prolooged or re-occmring eocupations of a site
and therefore, prodictable resources close hy (Kobn, 1995 Mackay
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e al, 2018). In the KREM assemblages disoussed here, looml raw mae-
il are ubed and redisced oo-ste, o Edicated by the presence of
cobbles, cartical flakes, cores and small debimge. Some af the cones are
discarded without being fully exhousied (eg. the type T platform cores
in Fig. 8). The end products shaw 2 high vericty in size and shape. The
use of unreposched blanks & tools and ondy & small amount of forms]
retouch shows minimal input imto the production of toals. The formal
tonls indicete that 1ooks were i resharpened o recyelid afier wse, bug
discarded. Therefore it might be that tocls were produced for a shor
life eyele amd mot with the intention of transpan ar the. equipment of
individuals, implying Bow mobility of the groop. The sty of e
temehed pleces in che Sowth Africom early MSA b somezimes interpreted
mi o missing final phase of ool production following Geooile (1985],
with anlly earty and middle phase present (see, g.g. Goodwip snd Malas,
1955; Moreun #4 ol 2004, p 48] In the oase of KRM, however, the
unretouched poings have been used as ioois, and the last phase &
therefore pol misking, Following Kubu {1992, 1955) it is suggested that
KEM diring M15 5 for the assemblages discussed here, functioned as o
reaidential site with provisioniig of place.

Regarding provissorning and mobility in the gresier londscope, the
suiathern Cape siles shaw similar parterns o KM, As deseribed shove,
the presented sites conform o most chamcteristics which imply pro-
visionlng of place beboviour mt o residential sie (folbowing Kuha
{15955, This could menn ihat during MES 5§, the population of the
southern Cage indlowed o place provisioning stravegy,

. Conclusions

This study reports on the recently excavated KRM lithic material
from Inyers SMONE and BOS from the SASL sub-smember dating 1o
hetwern 100 and 110,000 yewrs aga, Like previous studies an similardy
aged material from KRM, the resubis indicare that & Levallols-like uni-
directional reduction system wm primarily used (Wore, 20040, 20020
Haweves, our analysis further defadls the various siages of this redue-
tion seguence, dot been described before, The semi-rotational platfanm
cares and flat parallel coses, grouped into types -V, have been shown
e e st likely differeit parts af this reduction strategy. The n-depth
study of the end products indicates that point shaped end products,
inchiding painted Aakes and blades dominate, & finding resonating with
the previoes analyses of broodly cantemporanecus moterial from KRM
(Wiare, 2000, 2003), Here it §s albeg shown that three dissinet types of
peints occur, also relating to different siages of redoctson. A smaller
blade companent has been ideitified befare (Youra, 200, 2002}, and
ihis analysis also comfirms this, However, flakes as end prodscts have
nit boen priviously diseribed before, and in b shown here that wheness
they are o consistent feature in the two psemblages studied, they are
mest frequent in SMONE. The carrelation of core reduction sequences
and end product marphohigy imdicates & fuid system that nims for o
conthined manufaciure of o varkery of end product shapes. Another
novel finding is the identifcation of a Madelet component in the as
semhlages, with hladelets especially frequent in SMONE, The formal
1onls, consisting of denticulabes, notched tooly and scripers, oocur i
lnw frequencies, as af othor MES 5 MSA assemblages from Souih Africa.

Tabhs 12
Core samonomy for the KEM cores.
Enre fype {mwihed ) Sysimmanc reducinm Other
1 -y Bladelst prves Tewiand, reejrdonl. exhauminl, alieeml
Frantloem Pamllel midsermingie, fragmem
Sab-iype baloiy) & dal, 1 Flat, il brirral eemecey (eplid
pyreEmidal. seml nado] prsmanc obile hlanks]
Dimeaingion o prodoczien  nisdeeriineal Unshrectmsl (-1%], Wdireroual Umideeciioeal  Uinshrectionsd, hid@recimal
m o miulelirectioasl, indcteninne
Proderm Fisde, flakie, poini, hindefen Flake. paini Alagheien Flake, print. blade
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They ocrur in addition 1o a more significant component of unrezmached
lariks with edyge damage.

There are apparent differences between the SMONE and the BOS
layers, This is edpecially seen in the different types of cores, and the
frequency of different hlank amd end prodict types. Cores are maone
freqaent in BOS, and core fypes 1 ard ¥ and Bladelet cores only ooeur
in BOS. More points and blades are present in 105, whereas SMONE
shiws more focus on Makes and bladelos, Additionally, the blanks lis
BOS have more faceted plotfiorms, and points are beavier than in
SMONE, The forenl teols are more Teeguent in BOS, as well as cones and
hammerstones. This reflects differences in technological choices, anal it
may also reflect more ephemeral oceupation (n SMONE. This smdy
shows the sdvantages of undertaking a detafled anaysis of relatively
small depositional units to investigate behaviaral develepments.

The mterinl discussed bere provides new information aboal the
cecheobagical succession during MES 5 at KRM, Moreaver, it contribates
i the understanding of the techaokigy in the southern Cape region and

Appeidix A

Table A1

Appesrance of hilbs of p ly prederved debirigy
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ubtimately of Southern Afvica, Albough there exist local differences
reghrding reduction sequences amd end prodisct morphologies belwee
the southemn Cape sites, the similarities indicate comemon iechnodogical
elements and place provisioning systems,
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Table A8 {eantinued)
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Coastal adaptation at Klasies River main site during MIS 5c¢-d (93 ¢
110 000 years ago) from a southern Cape perspective
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Abstract

Coastal adaptation in the southern Cape can be seen around 100 000 years ago
in sites such as Klasies River, Blombos Cave, and Pinnacle Point, representing the
occupation of a new niche by Homo sapiens in this region. However, there is
relatively little information available on the details involved in fully entering this
niche from a regional perspective. At Klasies River main site (KRM), evidence for
coastal adaptation occurs in early MIS 5. Here we explore the variability in
shellfish exploitation and how it links to lithic technology, in deposits dating to
ca. 93-110000 years ago. We compare this to broadly contemporaneous
assemblages from Pinnacle Point 13B and Blombos Cave. The lithics in all the
layers investigated here have been produced according to a unidirectional
reduction system, but the lowermost assemblages contain more small debitage
and bladelets, but no tools. The 110 ka layers are associated with a lower
shellfish density, a more diverse range of shellfish species and a higher lithic
density. This points to a lesser dependency on shellfish coinciding with higher
mobility in the lower layers. For the younger MIS 5c layers higher volumes of
shellfish and the dominance of certain species is evident. The lithics show that all
the stages of the reduction system are present and tools are produced and used
on-site. This indicates a residential (provisioning of place) occupational strategy.
Compared to other sites on the southern Cape coast, KRM shows exceptionally
high densities in lithic artifacts while the shellfish densities are comparable to the
Blombos M3 phase. The results of the analysis of the shellfish and lithic densities,

technological patterns, and shellfish species exploited at Klasies River, Blombos
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Cave and Pinnacle Point, demonstrate a more diverse onset and expression of
coastal adaptation during early MIS 5 than apparent from current literature.
Keywords: coastal adaptation, MIS 5, Klasies River main site, southern Cape,

Middle Stone Age

Introduction

Middle Stone Age (MSA) modern humans in Africa, as well as Neanderthals in
Europe, exploited marine resources and occupied coastal landscapes for over
100 000 years (ka), from MIS 6-3 (see e.g. Kyriacou et al. 2014, 2016; Parkington
2003, 2010; Steele and Klein 2008; Will et al. 2019). Coastal adaptation is
signified by the regular consumption of marine resources acquired through
systematic hunting, gathering (Will et al. 2016), scavenging, and chasing of birds
and other species (Jerardino 2016). Coastal adaptations imply systemic and
planned utilization of coastal resources (e.g., Jerardino 2016; Klein et al. 1999;
Marean 2014, 2016; Will et al. 2016, 2019). There are different degrees of
systematic exploitation of coastal resources, with some only recognizing ‘coastal
adaptation’ when the use of coastal resources is “transforming” in the sense that
adaptation revolved around the sea (Marean 2016:7). Coastal adaptation also
means the introduction of a new ecological niche (d'Errico et al. 2017).

South Africa, specifically the Cape area, contains much of the evidence for MSA
coastal adaptations in Africa, as discussed by several recent reviews (Jerardino
2016; Klein and Bird 2016; Marean 2014; Will et al. 2015, 2016a, 2019). Most of
these localities preserved evidence dating to between 110 ka and 50 ka (MIS 5—
3) (Will et al. 2019). Coastal adaptation prior to 110 ka occurs only at a handful of
sites. The earliest coastal occupation is from Pinnacle Point Cave 13B (PP13B),
dating to ca. 164 ka which falls within MIS 6 (Marean 2010, 2016). Marean (2016)
proposed that Pinnacle Point and the now-submerged Paleo-Agulhas Plain were
a refugium for early modern humans during harsh climatic conditions with
unpredictable food resources (Marean 2016, 5). Other pre 110 ka sites with
shellfish are KRM and Ysterfontein 1 (Avery et al., 2008; Wurz, 2012), both
described as early ‘true shell middens’ (Klein and Bird 2016: 200). Sites with
shell-rich deposits in the 110 — 50 ka time bracket from the Cape include MIS 5-3
deposits at KRM (Deacon and Wurz 2005; Langejans et al. 2012), Blombos Cave
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(Henshilwood et al. 2001; Langejans et al. 2012), Klipdrift Shelter (Henshilwood
et al. 2014) and Pinnacle Point (Marean 2010; Jerardino and Marean 2016).
Coastal adaptations in Africa “consistently show that MSA hunter-gatherers
collected predominantly large individuals from a narrow range of shellfish (i.e.
limpets and mussels) living in the upper reaches of the intertidal zone” (Will et al.
2019, 14). In the MSA, shellfish exploitation was accompanied by substantial
amounts of large mammals , including Cape fur seals, sea birds, tortoises, and
ostrich eggs (Bird and Klein 2016).

The consumption of coastal resources, especially for the MSA Cape coastal sites,
has received much attention for the possible evolutionary advantages that it may
confer concerning the evolution of Homo sapiens (Will et al. 2019). Shellfish is
rich in iodine, iron and Omega 3 fatty acids such as docosahexanoic acid
(Broadhurst et al. 2002; Crawford et al. 1999; Cunnane et al. 1993; Parkington
2003), nutrients important in supporting brain function (e.g. Cunnane 2010;
Kyriacou et al. 2014, 2016). It has been hypothesized the increase of such
nutrients may have played a role in the development of technological
innovations occurring on the Cape coast (Parkington 2010, but see Klein and Bird
2016). Another hypothesis is that the coastal Cape Floristic region, with its
diversity of fauna and flora, specifically geophytes combined with dense beds of
shellfish played key role in the evolution of humans’ unique capacity for culture
(Marean 2016). The shift to the exploitation of these dense and predictable
resources around 110 ka might have triggered territoriality and aggressive
defense, which, from the perspective of Behavioral Ecology lead to selection for
the uniquely human traits of prosociality and cooperation (Marean 2016).

KRM, one of the most extensively researched palaeoanthropological and
archaeological localities in South Africa, preserves evidence of coastal adaptation
(Deacon and Geleijnse 1988; Klein and Bird 2016; Singer and Wymer 1982; Wurz
et al. 2018) from around ca. 120 — 43 ka (see Wadley 2015 and Grine et al. 2017
for recent syntheses of the ages). Although KRM contains mainly MSA evidence,
it was also occupied between ca. 4.8 and 2.3 ka resulting in large shell middens
on top of the MSA deposits in Cave 1 (Binneman 1995; Nami et al. 2016; Singer
and Wymer 1988). The shellfish exploitation of the MSA deposits has been

described in several publications (Dusseldorp and Langejans 2003; Langejans et
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al. 2012, 2017; Thackeray 1988; Wurz 2012; Will et al. 2016, 2019) and for LSA by
Voigt (1982) and Binneman (1995). This body of data shows that the shellfish
species exploited through time varied, but that Perna perna always remained a
favored species. The palaeoenvironment and distance of the site to the coast
played a role in which shellfish species were targeted (Dusseldorp and Langejans
2013). Seal hunting and some fishing formed part of the coastal adaptation (Van
den Driesch 2004; Van Niekerk 2011). The distance from KRM to the shore was at
its maximum during MIS 4, but for many periods, especially during MIS 5e-a, the
coast was never more than ca. 2 km away (Langejans et al. 2012; Shackleton and
Van Andel 1986). This implies easy access to the coast, as near-coastal zones up
to ca. 10 km wide are thought to be accessible during a normal day’s foraging
(e.g. Bigalke 1973). At KRM the numerous faunal remains indicate that the
consumption of shellfish and other coastal resources was accompanied by
significant reliance on faunal resources throughout (Klein 1976; Van Pletzen et al.
in press). The occurrence of starch parenchyma in hearth ashes (Larbey et al.
2019) provides direct evidence for the plant component of the diet. Deacon
(1993) suggested that plant remains, especially geophytes, played an essential
role in the diets of the KRM coastal dwellers.

The lithic technology at KRM reveals changing strategies through time with the
MSA | covering the earliest period (MIS 5e-d), followed by MSA Il lower and
upper that occurred during the rest of MIS 5.. In the early lithic technologies
prepared core technologies were used to produce unretouched quartzite point
and blade end products (Wurz 2002; Brenner and Wurz 2019). The MIS 4
Howiesons Poort reflect more diverse raw material exploitation, and a focus on
smaller blades sometimes retouched into notched and geometric retouched
artifacts (Wurz 2002; Villa et al. 2010). The MIS 3 post-Howiesons Poort sees a
return to the production of larger quartzite products reminiscent of the MIS 5
artifacts (Wurz 2002; Villa et al. 2010). The Later Stone Age Wilton related to the
‘Kabeljous’ culture comprises an expedient quartzite technology associated with
thick backed scraper-knives, sometimes termed giant crescents (Binneman 1995;
Singer and Wymer 1982).

This paper focuses on the interval of time around 110 ka as this is touted as the

‘watershed’ period after which coastal adaptation became more prevalent on
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the Cape coast (Marean 2016; Will et al. 2019). The lithic technology described
from layers SMONE to SBLS has essentially the same character of the MSA I
lower dating to MIS 5c-d described in Brenner and Wurz (2019) and Wurz (2002).
It predominantly follows a unidirectional reduction system for the production of
point and blade products. The cores are characterized by a Levallois-like core
preparation on parallel cores or semi-rotational platform cores. Brenner and
Wurz (2019) added more detail to the lithic patterning from layers SMONE to
BOS One & Two. It was shown one chaine opératoire was used to create a variety
of end products, which are mostly triangular flakes. Apart from this reduction
system, an informal bladelet reduction method was identified with some
bladelet cores and bladelets.

As detailed information from this time is lacking, we discuss the evidence for
coastal foraging dating to between 110 and 93 ka from recently excavated layers
from the Witness Baulk in Cave 1, KRM. Shellfish foraging forms only one part of
coastal adaptation, but it is frequently discussed without integration with other
aspects of the lithic economy (but see Marean 2010; Wurz 2012; Will et al. 2013
for discussing shellfish and lithic assemblages in combination). As for the shellfish
data, lithic technological patterning for the 110 ka phase at KRM is known only
for lumped data from extended time periods (e.g. Wurz 2002; 2012, but see
Brenner and Wurz 2019). Here we would like to bridge the gap between shellfish
exploitation and other aspects of coastal foraging through a detailed analysis of
change through time in two aspects of coastal economy, lithic technology, and
shellfish exploitation, from sequential layers dating to between MIS 5c-d (93-110
ka). We then compare this to the same find categories of broadly
contemporaneous assemblages from Blombos Cave (BBC) and PP13B in order to
contribute to a better understanding of coastal adaptation at the critical 110 ka
phase in the southern Cape. We address lithic and shellfish density, lithic

technology, shellfish diversity, and opercula size differences through time.

Sea level and paleoenvironment
We discuss here how the major trends in lithic technology and shellfish
exploitation from KRM MIS5c-d compare to assemblages from PP13B and BBC

M3. This is a period that was marked by fluctuating sea levels and environments.
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During the MIS 5e highstand (ca. 120 ka) Cawthra et al. (2018, 169) calculated a
sea level of +6.3 m from offshore sequences around Great Brak, Mossel Bay area.
They noted regressive events during MIS 5d (ca. 117-119 ka) with sea levels of -
26 to -29 m with a further “short-lived” regression of sea levels to around -36 m
that occurred around 110 ka. This was followed by transgression to a “short-
lived” still stand of -25 m at ca. 107-108 ka (Cawthra et al. 2018, 170). Sea levels
rose again to -24 m at 93.9 + 5 ka, in MIS 5c, although the OSL ages for this unit
might be ‘underestimated’ (see also Compton 2011). During MIS 5c and 5b (96-
82 ka) there were further regressions, from ca -37 to -72 m, and sea levels only
rose again at the end of MIS 5b (to -37 m) (Cawthra et al. 2018, 170). The
distance to the coast for KRM, PP13B, and BBC would have been differently
affected during this period as the topography of the ocean floor influences the
degree of coastline regression. The steep cliff characterizing the coastal plain of
Plettenberg Bay to KRM, for example, allowed the shoreline to remain within
2.02 — 2.32 km during the regressive phases of MIS 5c-d (Langejans et al. 2012,
92). For the BBC M3 phase the distance to the coast was, on average, 2+2 km,
but never exceeded a maximum of 4.1+2 km (Fisher et al. 2010: 1395). Fisher et
al. (2010: Table 1) argue that PP13B was only 0.08 km from the seashore during
MIS 5e. The plain opened up by 1-4 km in MIS 5c, which means the shore was
relatively close to PP13B during most of MIS 5

Palaeoenvironments fluctuated in concert with the sea levels. At KRM, the
microfauna indicates moist environments and more closed vegetation patterns
(Avery 1982, 1987; Nel 2013; Nel et al. 2018). The large mammal fauna for the
MIS 5c-d Singer & Wymer layers 17a and b (Klein 1976) and the Deacon MSA |l
lower layers indicate that grazers decrease while mixed feeders and browsers
increase (Van Pletzen 2000; Van Pletzen et al. in press). For the Pinnacle Point
area, Braun et al. (2019, 281) note that during most of MIS 5, the vegetation was
dominated by C3 plants and stratiform winter rainfall. However, during a short
episode at ca. 106-107 ka, evidence for mixed vegetation and increased
convective summer rainfall are present. For PP13B a more closed vegetation and
fynbos biome indicated by micromammal assemblage characterized the early
MIS 5 replacing grasslands and open vegetation of the preceding period

(Matthews et al. 2009, 2011; Braun et al. 2019). Micromammals indicate no
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significant changes but rather consistency during MIS 5 with the same species
throughout which are catholic in their habitat, indicating a diverse environment
(Matthews et al. 2009, 110). The same trend is seen in the faunal record of
PP13B, which evidences the same species diversity during all MIS 5 deposits,
pointing towards a wetter grassland (Rector and Reed 2010, 347). The
paleoenvironment around BBC during the MSA is generally described as grassier
than the present fynbos biome (Henshilwood et al. 2001). The Cape zebra in M3
also suggests arid conditions (Nel 2007). The shellfish give a "small cold water

signal" (Langejans et al. 2013, 26).

A

FIGURE 1. MAP OF SOUTH AFRICAN MIS 5 SITES MENTIONED IN THSI PAPER. BLOMBOS CAVE (BBC),
PINNACLE POINT (PP), KLIPDRIFT SHELTER (KDS), KLASIES RIVER MAIN SITE (KRM), YSTERFONTEIN 1

(YF 1) (ADAPTED FROM BRENNER AND WURZ 2019).

The sample

Recent excavations directed by Wurz started in 2015, with a focus on the
Witness Baulk in the center of Cave 1, and are ongoing. The excavations continue
from earlier fieldwork lead by Deacon (Deacon and Geleijnse 1988; Deacon
1995), going deeper into the layers belonging to the MSA Il lower or Mossel Bay
techno-complex (Singer and Wymer 1982; Wurz 2002) not excavated by Deacon.
Overall, the MSA Il at KRM consists of more than 10 meters of deposit, but all of
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the lithic material from these deposits have been grouped within a single phase,
with two sub-stages (Wurz 2002), MSA Il lower and MSA |l upper. The lithic and
shellfish materials are from square C1, 50 x 50 cm. This square was selected for
this analysis as all of the layers are well preserved in this location, whereas most
of the layers in the SASL sub-member thin out towards the western part of the
Witness Baulk, towards squares Al1-3 (Figure 1). Four layers (Brenner and Wurz
2019; Wurz et al. 2018) have been excavated. The uppermost layer SMONE (Shell
Midden One) is a tumble layer which is 5 cm thick in the western part of the
Witness Baulk and thickens towards the east, with the thickest part in square C1
(Brenner and Wurz 2019). Below this the BOS (Black Occupational Soils) layers
occur with a matrix of dark moist clayey soil. These deposits consist of well-
preserved evidence of human occupation, and represent a palimpsest with most
of the archaeological remains occurring in primary position, although much
winnowing of the soil matrix took place resulting in finds tightly ‘stacked’
(Brenner and Wurz 2019). The layers have been excavated as spits as a strategy
to interrogate the site formation processes for this layer. The data for BOS One &
Two are combined (Brenner and Wurz 2019), and BOS Three forms a further spit.
The SBLS (Silty Black Soil) layer is the lowermost deposit described in this paper
and, so far, has only been excavated in the South-East part of the excavation
area. This layer consists of dark silty soils, with clay patches devoid of
archaeological material forming in some areas. All of the layers contain lithics,
abundant well preserved fauna and microfauna, and shellfish. There is a
significant presence of tufa material and flowstone in BOS One to Three. No
intact hearths are preserved in SMONE and BOS, but large patches of leached
ash occur, especially in the BOS layers. In contrast, hearths with preserved ashes
occur in the SBLS layer. In BOS quartzite blocks of varying sizes, many of these in
red hues, indicate that they were heated, and may have been used in cooking
methods (Bentsen and Wurz 2017, 2019; Pickering pers comm. 2019, report in
progress). SMONE is estimated to date to MIS 5c, at around 93-106 ka (Wurz et
al. 2018) while the BOS and SBLS layers are dated to MIS 5d at approximately 110
ka as indicated by stalagmite material occurring at the interface of SBLS and BOS

Three dated by uranium-series method (Brenner and Wurz 2019).
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FIGURE 2. STRATIGRAPHY OF THE 2015-2018 EXCAVATION OF THE WITNESS BAULK AT KRM CAVE 1
(ADAPTED FROM BRENNER AND WURZ 2019).

The volumes of deposit excavated for Square C1l separately, and all squares
combined (A1-C3 for SMONE and BOS, C1-3 for SBLS) are presented in Table 1.
The highest volume of deposit for Square C1 was excavated from SMONE and

BOS Three and comparable amounts for BOS One & Two and SBLS.

TABLE 1. KRM VOLUMES OF DEPOSIT

BOS BOS
SMO3NE One & Three SBI;S
Square m Two m3 m?3 m
C1 0.02 0.01 0.03 0.01
All Squares (A1-C3) 0.05 0.08 0.25 0.02*

*only squares C1-C3

Methods

All finds including lithics, faunal material, shellfish, ochre, heated quartzite, and
tufa >2 cm have been piece plotted.

Lithics

The small lithic debitage was retrieved after dry sieving with 5 and 2 mm meshes,
followed by wet sieving with 0.5 mm mesh. For the lithics, a chaine opératoire
approach has been adopted in combination with attribute analysis (see Brenner
and Wurz 2019). The assemblage composition is presented with the categories of

the different blank shapes, cores, chunks, hammerstones, cobble/pebble
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fragments and small debitage <2 cm. Raw materials have been visually inspected.
For the weight determination a digital scale was used and dimension
measurements on the lithics >2 cm have been recorded with a digital caliper. The
typology for cores and blanks is detailed in Brenner and Wurz (2019).
Technological categories of blanks include end products, and preparational flakes
such as debordants or core-edge-flakes, core-surface-management flakes,
platform shaping flakes, decortification flakes and entames (first flakes). End
products are defined here as blanks that show symmetrical edges and regularity
in their dorsal negative scar patterns. Some of these may have been the intended
products of the reduction sequence (following Brenner and Wurz 2019; Douze et
al. 2015). Other technologically informative pieces include debordants, core
management, and decortification flakes (Brenner and Wurz 2019). Debordants
are core edge flakes, which mostly show one cortical side. Core surface
management flakes and platform shaping flakes are for the preparation and
restoration of the removal surface and the core platform edge. Decortification
flakes show a mostly cortical dorsal surface and prepare the cobbles to be set up
as cores. An entame is a first flake that has a fully cortical platform and dorsal
surface. Flaking debris >2cm and indeterminate fragments have been grouped in
one technological category. Retouched tools and edge damaged pieces have also

been recorded with their specific attributes.

Shellfish

Marine shellfish was identified to species, the minimum number of individuals
(MNI) were calculated, and the shells were weighed using a digital scale. It is
judicious to establish both MNI and weight values because using only one
criterion may lead to underrepresentation or possible overrepresentation of
some species (see Henshilwood 2008; Langejans et al. 2013). The maximum
diameter of Turbo sarmaticus (alikreukel) opercula was measured using a digital
caliper. No complete specimens of limpets and Perna perna (brown mussel)
species were available to measure as most of the specimens are decomposed
and highly fragmented.

The MNI values for alikreukel was fewer based on counts of apices and opercula,

with the highest value given by MNI. In terms of weight for this species, both
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opercula and shell were combined. Columella parts were used to establish the
MNI values for whelks and top shells (Diloma sinensis, Burnupena limbosa). The
MNI of species such as Haliotis midae (abalone) and limpets (Scutellastra
cochlear, Scutellastra argenvillei, Scutellastra longicosta, and Cymbula oculus)
was determined using their apices. The MNI of the giant chiton Dinoplax gigas
was derived by counting front, back, and middle plates, and middle plates were
divided by six. The highest total for the three categories was taken as the MNI
(Ryano et al. 2019). The hinges of bivalves brown mussel and Donax serra (white
mussel) were counted and divided by two to get their MNI counts. We also
mention quantities of the giant land snail Cochlitoma zebra (previously Achatina

zebra; http://www.marinespecies.org/aphia.php?p=taxdetails&id=1058530), as

this is one of the most numerous species in these layers (Supplementary Figure
1). Its MNI was determined by counting the columella for this species while
weight included all available specimens, columella, and other fragments. They
may have been consumed or their presence can be interpreted in relation to site
formation processes, but a full exposition of these hypotheses is outside the

scope of this article.

Shellfish subsistence

Shellfish density is calculated as kilogram of shellfish divided by cubic meters of
sediment (kg/m®) (Henshilwood et al. 2001; Langejans et al. 2012; Thackeray
1988; Will et al. 2019). The shellfish density for layers BOS One & Two (105.3
kg/m?) is the highest followed by SMONE (90.3 kg/m?). The density of shellfish
for layer SBLS is 43.3 kg/m> while BOS Three is the least dense layer (13.3 kg/m?)
(Table 3, Figure 3).

TABLE 2. KRM SHELLFISH DENSITY FOR SQUARE C1

BOS BOS
SMONE One & Two Three SBLS

Shellfish weight

e 1987.3 999.94|  36221| 3656
volume of 0.02 0.01 0.03 0.01
deposit m

shellfish density 90.3 105.3 13.3 433

(kg/m?)
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The MNI and weight values for each species and their percentage frequencies
(based on layer totals) are presented in Table 3. Barnacles are excluded in this
analysis as they presumably entered the site attached to the bigger shells (see
Langejans et al. 2017). Rare (< 4 of total MNI) species were combined. These
data show that in the topmost layer, SMONE, the most abundant species both in
terms of % MNI and % weight are alikreukel followed by brown mussel, abalone,
and top shells. Other species are only marginally represented in this layer. In
layer BOS One & Two, there is some change in shellfish representation with
brown mussel now the most abundant, followed by alikreukel (41.9%, 24.3% in
terms of weight), but with whelks added (10.6% of weight). However, MNI values
provide a different impression for layer BOS One & Two. Brown mussel (39.8%) is
still dominant, but the next most frequent species are whelks (21.1%), top shells
(15.5%), and the turban shell alikreukel (13.7%) (Table 12). In Layer BOS Three a
different composition is evident as alikreukel again becomes dominant both in
terms of MNI and weight, at 45.6% and 56.4%, respectively. Brwon mussel is the
second most dominant species in this layer. Whelks, top shells, limpets (C.
oculus), and Patella sp. are also represented, but in lower quantities (Table 3,
Figure 3). The MNI of three species (giant chiton, white mussel, and limpets (S.
argenvillei)) represent 1.5% each while their contribution in terms of weight is
only around 1% when combined. Layer SBLS also shows a different composition.
Here the dominant species is brown mussel (36% and 31.6%) but followed, in
decreasing order of abundance, by top shells (22%, 9.3%), alikreukel (12%,
13.3%), Patella sp. (8%, 24.3%) and whelks (6%,9.2%) (Table 3) in terms of both
MNI and weight. C. oculus limpets (6%, 5.4%) and giant chiton (4%, 3.5%) are also
well represented in layer SBLS, more so than in the other layers. Four species
(Aulacomya atra, Turritela cerinifera, Bulli sp., and S. barbara) are combined into
‘other’, and their representation is proportionately higher in the three

lowermost layers than in SMONE (Figure 3).

TABLE 3. SQUARE C1 SHELLFISH MNI AND WEIGHT AND THEIR PERCENTAGE FREQUENCIES PER LAYER

TOTAL

BOS One +
Layers SMONE Two BOS Three SBLS Total
Specie | M| % % | M| % % | M| % % | M| % % | M| % %
s NIM|g|g|N/M|g|g|N/M|g|g|N/ M|g|g|N|M|g|¢g
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N N N I | N
| | | |
1
Dinopl 1 2 2
ax .01 . 1. | 0. . 1. | 4.
gigas - | - 9|1 |1|1|5]| 4 7 6|3]|1
1 2
0 2 0 4 1
Turbo 4|3 1124 4 | 4. 8 1123
sarmat 7. | 6. 3./4|.13|5 |4 . 319.]8
icus 5|10 713 (31|62 5 31118
1
1 8 2 1 4
Cymbu 1. 4. | 8 5. 9 1.
la 0.|7 0.5 4. | 5 . 1. |5
oculus 5|19 6| 1|5(3|4]|09 7 8|89
1|1 3 1
Diloma 2101|0 113 3 11|38
sinensi 0. |9 1. |5 | .|1]|4 |6 . 4 10. |5
s 5|3 1|/5|6|0|7]|6 7 8|51
1
0 1 2
Donax 0. | 5. 0.2 | . 1. | 1L . 0. | 0.
serra 5|6 6|6 (3|1|5]|1 1 419 | 4
1 1
4 4 1 0
4|5 3141 2|5 5 13| 4
Perna 1. | 3. 9.1 | .|1]0.]6. . 718 |4
perna 4 | 8 819(9|4|6]|1 4 81913
3 3
Halioti 6 111 8
s 2.1 9. 1.1 |. 0. 1. ] 0.
midae 0| 2 2|6 |2|0|0]|O0 0 63| 8
Scutell 6
astra 3 4. |0 1 2.
argenv 1. |09 0.1]. 1. |09 0.|5
illei 0|3 6| 5(4]1|5]|1 0 419 |5
1
Burnup 1 2
ena 1. 1|/6]|6 1 1] 2.
limbos 511 516 | . 5.10. 3 510 1| 2
a 1)1 5|18 |7(4|9|3 4 0|91
Scutell
astra 0 1
longico 0.|o0. 1.8 | . 0. . 0.]09.
sta 5|3 2|12 |8|0|0]|O0 2 419 |7
1
4 8 8
4 1. |4 8 5.
Patella 0.9 1.3 |. 2. . 2.1 8
sp. 5|8 2|11 (1(2]|9]|6 7 9|10 1
1. 2.1 0 0 6.
0|1 2.1 2| . 1. | 2 . 1. |5
Other 5|2 517 (2|1|5]|6 6 7151|9
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1|1 9|1 311 311 311
11910 11910 1161|0 6|0 115]|0
1{0(8|0|1|]0]09 |0 0|2 |0 1/5|0|4|]07 |0
9(0.|17.|.1]6]0.[9 . 1610 | 2 510 05101 .
Total g8/0|3|0|1|]0|4|0|8|0|1|0|O0O|J]O}|6|O|7|0]2]0
Other*
Patella sp.

Scutellastra longicosta
Burnupena limbosa
Scutellastra argenvillei
Haliotis midae

Perna perna

Donax serra

Diloma sinensis
Cymbula oculus

Turbo sarmaticus

Dinoplax gigas
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FIGURE 3. MNI| PERCENTAGE FREQUENCIES OF SHELLFISH SPECIES IN THE MSA LL LOWER, SASL suB-
MEMBER CAVE 1 WITNESS BAULK, KRM. THE SPECIES ARE ARRANGED ACCORDING TO THEIR RANKING

BASED ON HANDLING COSTS (E.G. LANGEJANS ET AL. 2012).

Other*

Patella sp.
Scutellastra longicosta
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FIGURE 4. WEIGHT PERCENTAGE FREQUENCIES OF SHELLFISH COMPOSITION IN THE MSA Il LOWER,
SASL suB-MEMBER, CAVE 1 WITNESS BAULK, KRM THE SPECIES ARE ARRANGED ACCORDING TO THEIR

RANKING BASED ON HANDLING COST (E.G., LANGEJANS ET AL. 2012).
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Giant land snails (C. zebra) may also have contributed proteins if consumed.
Some analysists believe that they were collected for subsistence during
prehistoric times (e.g., at Haua Fteah in Libya, Barker et al. 2012). However, our
observations suggest that its inclusion in the site is post-depositional. Unlike the
shellfish, the remains of this species are not affected by fires, and some of the
shells are complete, in contrast to the fragmentary state of the marine shellfish.
We briefly mention the varying proportions of giant land snails here, as this may
indicate differences in site formation and post-depositional processes. Giant land
snails constitutes 5.7% and 30.0% of MNI and weight respectively in layer
SMONE, 4.2% and 11.9% in layer BOS One & Two, 10.5% and 36.3% in layer BOS
Three while its presence decreases noticeably in layer SBLS (2% and 6.9%)
(Supplementary Figure 1). Layer SBLS stands out as containing much less giant
land snails than the other layers and SMONE and BOS Three showin the

increased degree of fragmentation.

Alikreukelopercula lengths

Summary statistics of the lengths of alikreukel opercula lengths are presented in
Table 4. The median value shows that there is no variation in the size of
alikreukel collected by the occupants of three layers (SMONE, BOS Two, and BOS
Three) while the opercula from layer SBLS are smaller than in the other layers
(median = 27 mm). This is likely because of the small sample size (n = 3) in this

layer.

TABLE 4. SUMMARY STATISTICS OF ALIKREUKEL OPERCULA FROM SQUARE C1 AT KRM

Variables SMONE | BOS Two* | BOS Three | SBLS
Mean 35.7 38.3 37.2 29.3
Median 36 38 37.5 27
Standard Deviation 4.7 2.6 4.8 7.8
Range 21 10 18 14.99
Minimum 23 32 24 23
Maximum a4 42 42 37.99
Frequency 49 11 20 3

*There were no complete opercula for BOS One
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Lithics

Lithicdensity

Lithic density of South African MSA depostis has been expressed by various
measures, e.g., Marean (2010) (n/m? and g/m?®), Mackay (2006) (g/m?), Wadley
et al. (2016) (n/l). We report the densities as artifact number per liter (after
Wadley et al. 2016) as n can be more straightforwardly related to the lithic
assemblage composition (Table 6).

SMONE and BOS One & Two have similar densities of artifacts per liter in square
C1. BOS Three is slightly denser with lithics, but SBLS shows by far the highest
density of lithics with 2475 lithics in 8.5 | of deposit.

TABLE 5. KRM LITHIC DENSITY FOR SQUARE C1

BOS BOS
SMONE One+Two| Three SBLS
lithic artifacts n 1087 467 1684 2475
liter* 22 9.5 27.3 8.5
artifact density 49.41 49.16 61.68 291.18

* liter is used here instead of m*asin Table 1 to facilitate comparison with other lithic
analyses.

Lithictechnology

The raw material composition is mostly the same between the layers, with only
slight fluctuations (Supplementary Table 1). Layer SBLS has the highest amount
of medium-grained quartzite, which is of good knapping quality and less coarse-
grained material such as Table Mountain Sandstone (the parent rock of the
cave). The high amount of small debitage, between 67% and 92% (Table 6) and
the relative abundance of cortex (Supplementary Table 2: 18-30%) indicate on-
site knapping in general, although hammerstones are only found in SMONE and
BOS One & Two (Table 3). Layers SMONE and SBLS have somewhat lower
amounts of cortex (18 and 22%) than the BOS layers (28 and 30%).

There are changes through time in terms of the assemblage composition. The
amount of small debitage (pieces <20mm) varies between the layers. It is
highest in SBLS (Table 6: 92%), related to a significantly higher artifact density

generally in SBLS (Table 1). Although there is a small bladelet component in all
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the assemblages, the numbers are higher in the lower two layers, BOS Three and

SBLS (complete bladelets and bladelet fragments constitute 8% and 5 % of the

assemblage in BOS Three and SBLS respectively). It is noticeable that in the BOS

One & Two assemblage the frequency of cores and hammerstones is the highest,

but there is the least small debitage. The blank classes including points, blades,

bladelets, and flakes, show similar frequencies throughout the layers.

TABLE 6. 2015-2018 SAMPLE ASSEMBLAGE COMPOSITION FOR SQUARE C1 WITH A PERCENTAGE OF

ASSEMBLAGE >2CM. PERCENTAGE IN BRACKETS RELATES TO THE GRAND TOTAL (INCLUDING SMALL

DEBITAGE).
Assemblage SMONE BOS BOS SBLS Total
composition One + Two Three

n % n % n % n % n %
point 20 7% 15 9% 22 7% 15 8% 70 7.3%
blade 5 2% 6% 10 3% 1 1% 24 2.5%
bladelet 2 1% 1 1% 4 5% 1 1% 7 0.7%
flake 65 23% 28 18% 53 17% 40 20% 193 20.2%
point/blade 30 | 10% | 23 | 15% | 67 | 21% | 38 | 19% | 156 | 16.3%
fragment
bladelet 0 0 11 | 3% | 8 | 4% | 19 | 2.0%
fragment
fragment 71 26% 25 16% 79 25% 59 30% 231 24.2%
core 8 3% 9 6% 8 3% 2 1% 27 2.8%
chunk 75 26% 30 19% 55 17% 29 15% 189 19.8%
hammerstone 2 1% 9 6% 0 0 11 1.2%
cobble/pebble 6 2% 7 4% 8 3% 6 3% 27 2.8%
Total > 2cm 284 100% | 156 | 100% | 317 | 100% | 199 | 100% | 956 100%
small debitage | 803 | (74%) | 311 | (67%) | 1684 | (84%) | 2276 | (92%) | 5074 | (84.1%)
Grand total | 1087 | (100%) | 467 |(100%) | 2001 [ (100%) | 2475 | (100%) | 6030 | (100%)

Supplementary Table 3 shows the frequency of technological categories per

assemblage The blanks of each

layer are predominantly end products

(Supplementary Table 3: 32.1-58.6%, see also Table 5), with BOS Three and SBLS

comprising fewer end products compared to the upper layers. The amount of

debordants is highest in BOS One & Two. SBLS has the most numerous core

surface management flakes and platform shaping flakes. Decortification flakes

are present throughout but are most numerous in the BOS layers. The amount of

dorsal cortex mirrors the pattern of the decortification flakes, as the BOS layers

show higher frequencies of flakes with remaining cortex (Supplementary Table

2). Entames are almost absent, with only one piece each in BOS Three and SBLS.
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FIGURE 5. KRM LITHIC MATERIAL FROM SMONE: A-D), BOS ONE & TwoO: E-G), BOS THREE: H-J)
AND SBLS: K-0).

In Supplementary Tables 4 and 5, the dimensions of the blanks are compared
between the layers. In all the layers, points have thicker platforms than blades.

The external platform angle (EPA) stays the same throughout blank types and
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layers (between 80 and 90°). BOS One & Two exhibits the heaviest blanks
(Supplementary Table 5), and the points and flakes are also longer, wider and
thicker compared to all other layers. SMONE and BOS Three have similar blank
dimensions. SBLS has a distinct pattern of blank dimensions, as all the blanks are
lighter, shorter, narrower and thinner than in any layer above (although there
are no complete blades). Additionally, the platforms of points, blades, bladelets,
and flakes are thinner than in any assemblage above (Supplementary Table 4).
This could relate to a “downsizing” or perhaps maximizing the raw materials
during SBLS, which also includes the most small debitage. See Supplementary
Table 5 for technological length (mm), maximum width (mm), maximum
thickness (mm) and weight (g) of blanks by type.

Tools are divided into formal tools, which show distinct and intentional edge
retouch, and edge damaged pieces with irregular damage, which might have
been caused by use (Brenner and Wurz 2019; Douze et al. 2015). The formal
tools are scarce throughout the sequence, with 1% in SMONE and BOS Three and
3% in BOS One & Two, but absent in SBLS (Supplementary Table 6). Edge damage
is much more frequent than retouched tools (especially in SMONE and BOS One
& Two), with SBLS also showing the least edge damage compared to the other

layers.

Reduction method

In SMONE and BOS One & Two, the orientation of dorsal negatives on end
products is most frequently unidirectional (Supplementary Table 7: 65-73%).
However, BOS Three and SBLS show less unidirectional orientation, but most of
the dorsal scar patterns fall into the category where dorsal negative orientation
is indeterminate. A clear bidirectional scar pattern is seen in comparable
frequencies throughout the sequence (10-18% of end products).

The cores are described following Conard et al. (2004) with parallel cores
exhibiting two volumes, one for preparation and one for the reduction of
products, and the production surface parallel to the plane of intersection, and
platform cores, some of which follow a volumetric system (Supplementary Table
8). However, the differentiation between parallel and platform cores can be

ambiguous if the reduction is semi-rotational (Conard 2012). The core types
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comprise mostly parallel cores, with BOS Three showing the highest amount of
parallel cores. Platform cores are less frequent and completely absent in SBLS.
BOS One & Two has the highest amount of indeterminate cores, where the
surface is too altered (probably due to post-depositional processes) to indicate
further characterization. This layer also has the most initial and multidirectional
cores, which implies a stronger focus on opportunistic reduction (see Brenner
and Wurz 2019).

The differences between the layers are subtle, but they are more apparent in the
lowest layer, SBLS. Layer SMONE has slightly more flakes and chunks than the
other layers. In other respects, the upper layers, SMONE and BOS One & Two are
more similar to each other compared to the lower layers, displaying a lower
artifact density with less small debitage, the presence of hammerstones while
bladelets are almost absent. A higher frequency of end products and edge
damage characterizes these two layers.

In the underlying layer BOS Three, the artifact density is slightly higher, as is the
frequency of small debitage. The bladelet component is the highest with 8%. End
products and edge damaged pieces are slightly less numerous than in the upper
layers. The blank dimensions (Supplementary Table 5) are very similar between
the SMONE and BOS layers, with BOS One & Two showing the heaviest and
biggest products.

SBLS shows the most dissimilarity in the lithic material. The artifact density is five
times higher than in the upper layers, and the small debitage makes up more
than 90% of the assemblage. Bladelets occur with a frequency of 5%. End
products and edge damaged pieces are least common in this layer, and tools are
entirely absent. Furthermore, the blanks exhibit much smaller dimensions in
regards to length, width, thickness, weight, and platform thickness compared to
the upper layers. All blanks are lighter, narrower, and thinner; points, blades, and

flakes have thinner platforms, and points and flakes are much shorter.

Discussion: A broader comparison to southern Cape sites

The shellfish exploitation and lithic manufacture from the three sites discussed
here were behaviors expressed within a changing southern Cape coastal

landscape during MIS 5c-d. We firstly use density as one of the measures to
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compare the assemblages. After that, we discuss how the assemblages from
KRM analyzed here compare to the two relevant phases at PP13B and the M3
phase at BBC in relation to shellfish exploitation and lithic technology. The latter
provides information on provisioning systems, which Mackay et al. (2014; 2018)
propose to be an essential piece of the puzzle to characterize MSA occupations.
Kuhn (1995) defines provisioning of place and provisioning of individuals as the
two extremes on a continuous range. Place provisioning infers long-term or
repeated occupation of a site with predictable resource availability (Kuhn 1995;
Mackay et al. 2018). On-site manufacture of implements with cores that are
made from local raw material or have been transported to the site characterize
place provisioning. Depending on the use of the site the implements are used
and discarded on-site or transported to logistical camps.

Individual provisioning is seen in an environment with unpredictable resources,
where transport and mobility are more important. The shape and size of
implements are therefore more regulated, and tools have to be able to fulfill
multiple tasks. Cores are transported so that implements can be manufactured
when needed. Archaeologically, small amounts of manufacturing and repair
debris are left on-site with implements and cores transported further. Here we
also use the shellfish data to provide insight into subsistence behavior that might
further inform on residential patterns. A comparison of the lithic technologies of
KRM SMONE — BOS One & Two to other southern Cape sites, including PP13B
and BBC M3 is detailed in Brenner and Wurz (2019, Supplementary Table 10),

and therefore only some aspects are mentioned here in this comparison.

Lithic and shellfish densities

We use the density measures discuss here with caution as Jerardino (20164, b),
for example, notes that matrices, preservation, and mesh sizes differ during data
recovery, and deposition rates are not constant. The size of the group that
occupied a particular site and their frequency of occupation also affect the
relevance of density comparisons. Notwithstanding these concerns, using density
as one of the measures to investigate coastal adaption allows us to compare our
data to other similar studies (e.g., Dusseldorp and Langejans 2013; Will et al.

20164, 2019).
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In Table 7, shellfish and lithic densities of KRM layers SMONE — SBLS and broadly
contemporaneous layers from BBC and PP13B are compared (see Supplementary
Material Table 9 for details of the layers and dates). The lithic density of the KRM
MIS 5c-d layers discussed here is much higher than the broadly
contemporaneous M3 phase from BBC and PP13B layers. Although the lithic
density at BBC is somewhat higher than at PP13B, it is still much lower than all
the layers at KRM. This points to much more intensive knapping activity at KRM
than at the other two sites. The shellfish density at KRM is also much higher than
at PP13B for all the layers concerned. Layer SMONE has a similar shellfish density
as BBC M3, also dating to MIS 5c. However, the earlier BOS One & Two layer has
a higher density, and lower densities are present in the lowermost layers, BOS

Three and SBLS.

TABLE 7. PP13B, BBC, AND KRM MIS 5C-D LITHIC ARTIFACT AND SHELLFISH DENSITIES

PP13B BBC KRM
MIS5¢c | MIS5d | MIS5e | MIS6 | M3 | SMONE | BOS BOS | SBLS
assembl | (91-99 | (99-111 | (111- (125- Phase One & | Three
age ka) ka) 125ka) | 195ka) | MIS 5¢c Two
lithic
artifacts 2703 42 231| 1939| 3404 1087 467| 1684
n
liter 1605 548 918 859| 1140 22 9.5 27.3
lithic
artifact 168| 008| 025 226 299| 49.41| 49.16| 61.68| 291.18
density
n/liter
ige”f'Sh 3.48 207| 055 019| 98.22 1.90 100  0.60
3 1605| 0548| 0918 0859| 1.140| 0022| 0010| 0027
shellfish
density 2.2 37 0.6 02| 8616 90.3| 1053| 133
kg/m3

Pinnacle Point 13 B data set: Supplementary Tables 9 and 12 contains the dates and data for the
shellfish (Jerardino and Maran 2010) and lithic densities (Thompson et al. 2010). Time frames and
the numbers of lithic artifacts are from Thompson et al. (2010). Shellfish weights are from
Jerardino and Marean (2010).

Blombos data set: From the M3 phase, CGAA, CGAB, CGABh1, CGAC, CH, CIA, CIB, CIBh2, CJ,
CK/CL, CM, CN/CO, CP, and CP. The numbers of lithic artifacts are from Douze et al. (2015). The
volumes of deposit and shellfish weights are from Langejans et al. (2012). We used the most
detailed dataset but note that in BBC M3 the shellfish density is reported as 68.4 kg/m3 by
Henshilwood et al. (2001, 441) and Dusseldorp and Langejans (2013, Table 2). In Langejans et al.
(2012, Table 8), it is reported as 86.14 grams per liter.
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KRM shellfish and lithic material

Our results of the analysis of the shellfish from the recently excavated layers
from the Witness Baulk by Wurz, add detail to the other descriptions of the
coastal adaptation of this phase at KRM (Dusseldorp and Langejans 2013;
Langejans et al. 2012, 2017; Thackeray 1988; Will et al. 2016, 2019). Figures 2
and 3 and Supplementary Table 13 indicate changes within MIS 5c-d. Layer
SMONE, the youngest layer, reflects a high shellfish density, comparable to the
M3 phase of BBC (Table 7). It also has the most limited range of shellfish species
and is dominated by alikreukel and brown mussel. Even though abalone occurs
in relatively low amounts, it is best represented in SMONE and does not occur in
BOS Three and SBLS. BOS One & Two has the highest shellfish density and brown
mussel dominates, followed by high frequencies of alikreukel. This indicates the
presence of a more rocky shore during these periods. All the species from KRM in
this study are catholic, but the absence of cold-water indicators suggests that
temperatures were probably warm. SMONE and BOS One & Two conform to the
definition of coastal adaptation for MIS 5c as put forward by Will et al. (2019) as
a narrow range of intertidal species occurring in high densities have been
exploited.

The lithic technology for SMONE and BOS One & Two show the use of local raw
materials, all stages of the reduction system are present, the production and use
of tools/end products on-site, opportunistic behavior to quickly generate
variable end products and quick discard of end products after use (Brenner and
Wurz 2019). It is proposed that the cave was used for the manufacture and use
of tools on-site, as suggested by the high amount of edge damage and the
presence of all steps of the chaine opératoire. Provisioning of place (see Kuhn
1995) has been suggested (Brenner and Wurz 2019). During these phases, high
amounts of shellfish also suggests the use as a residential site. Layer BOS One &
Two differs slightly from SMONE, as it shows more second-generation cores,
which have been reused. This might relate to a more extended period of
abandonment after the formation of this layer.

The shellfish exploitation and lithic material indicate changes in BOS Three and
SBLS. There is a much lower shellfish density in these layers. In BOS Three

alikreukel comprise more than half of the species, brown mussel is the least well
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represented, and there is a somewhat increasing diversity of species. BOS Three
shows the same lithic reduction strategy as SMONE and BOS One & Two.
However, a higher amount of small debitage and higher artifact density than the
upper layers indicate a higher knapping intensity. There also seem to be slightly
fewer end products and edge damaged pieces. This change together with a much
lower density of shellfish indicates a change of site use. In sum, the elements of
provisioning of place prevail, but the coast might have been further away, or the
site was used primarily as a manufacturing site.

The shellfish density in SBLS is low, but not as low as in BOS Three. In this layer,
the increasing diversity in species is especially apparent. Brown mussel
comprises one-third of the shellfish, and proportions of Patella sp. are much
higher than in the other three layers, both in terms of MNI and weight. The size
of alikreukel (Table 4) is smaller in SBLS than in the above layers (although there
is only a small sample size). The marginally represented white mussel is more
visible in layers BOS Three and SBLS than in the SMONE and BOS One & Two
layers. This might indicate a gradual change in the paleoenvironment towards an
environment with the presence of sandy shores.

The lithic artifact density and blank size in layer SBLS are clearly different from
the other layers analyzed here, suggesting downsizing or miniaturization during
this time. Another prominent character of this layer is the high density of small
debitage and the low amount of end products, edge damaged pieces, tools, and
cores. This indicates knapping on-site but possibly subsequent transport of
products and possibly also the cores. The low amount of edge damage also
indicates that tools and end products were not primarily used on site. Although
no tools or exotic raw materials occur, the pattern in SBLS shows more elements
of provisioning of individuals compared to the upper layers. A lower amount of
shellfish and a high diversity of them also indicates that during the accumulation
of layer SBLS the cave was mostly used for knapping, and less for residential

activities like food consumption.
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Pinnacle Point 13B
PP13B MIS 5d-e (See Supplementary Table 9 for dates and layers)

At PP13B, the shellfish densities are much lower, particularly during MIS 6, MIS
5e, and 5d than at both KRM and BBC M3 (Table 7, Figure 6, Supplementary
Table 9 and 13). The MIS 5e shellfish assemblage at PP13B is entirely dominated
by brown mussel (89%) with less than 10% alikreukel. There is a marked change
in preferred species during MIS 5d when white mussel becomes predominant
(80% ), but brown mussel and alikreukel are also exploited. During MIS 5, at
PP13B a change from rocky to sandy shores is suggested from MIS 6 to MIS 5.
No cold-water indicator species are found at PP13B, which implies warm
temperatures (see Jerardino and Marean 2010).

The lithic density is also very low compared to KRM; it shows lowest values in
MIS 5d and 5e also compared to other PP13B assemblages. The lithic technology
and reduction sequence are described by Thompson et al. (2010) for all
assemblages combined (MIS 6 - MIS 5c; no size cut-off). The main reduction
sequence is unidirectional with blades and points, as well as Levallois flakes as
end products. Local materials including quartzite and quartz dominate the raw
material composition. MIS 5e shows the highest amount of silcrete (with cobble
cortex). The MIS 5e assemblage includes four retouched artifacts, but cores are
absent from this layer. The MIS 5d assemblage is very small with only 47 artifacts
(Supplementary table 10), but it has the highest frequency of cores. No
retouched pieces are present, which resembles KRM SBLS. Bladelets are present,
but in low quantities (Supplementary Table 10).

The MIS 5d assemblage is too small to provide information on provisioning, but
MIS 5e shows more elements of provisioning of individuals, which is seen in
more use of silcrete (which might be non-local) and the absence of cores or
hammerstones. The low densities of lithic artifacts and shellfish as well as, scarce
retouch/edge damage do not indicate an intensive use of the site. PP13B might

reflect only occasional visits.

PP13B MIS 5c Layers (See Supplementary Table 9 for dates and layers)
During MIS 5¢ density of shellfish (13.7 kg/m?®) is almost comparable to layer BOS

Three at KRM, indicating an increasing reliance on mollusk resources (Table 7,
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Figure 6). Alikreukel is present from MIS 5e through 5c assemblages, but it is
most prevalent during MIS 5c (Supplementary Table 13). During MIS 5c¢, wite
mussel still occurs in relatively high frequencies (54%), with brown mussel and
alikruekel the next frequent species (Supplementary Table 13). Towards the end
of MSA I, the coast thus became slightly more rocky as both brown mussel and
alikreukel (Jerardino and Marean 2010) occur, but the high amount of white
mussel further suggest sandy beaches.

For the MIS 5c lithic material at PP13B the density is very low, with 1.68 lithics
per liter. The raw material is very similar to KRM, with local cobble quartzite
being the dominant material. The PP13B MIS 5c assemblage composition shows
many similarities to KRM, especially SMONE and BOS One & Two, with a low
frequency of cores, tools and some isolated hammerstones. As there is no size-
cut off at PP13B no statements about small debitage frequencies can be made.
Thompson et al. (2010) group formal retouch and edge damage together , which
means, while the amount of formal tools at KRM (SMONE - BOS Three) is
comparable to PP13B MIS 5¢, the amount of edge damage at KRM is higher,
especially in SMONE and BOS One & Two.

A designation in terms of provisioning systems is complicated, as there is an
absence of information on small debitage and detailed descriptions of reduction
systems. The very low densities of shellfish and lithic artifacts do, however,

indicate short-term visits and low occupation intensity.

Blombos Cave

The density of shellfish in the BBC M3 phase is similar to that of layer SMONE at
KRM. Alikreukel dominates the assemblage at the BBC M3, making up 60% of the
shellfish assemblage (Dusseldorp and Langejans 2013; Figure 6, Supplementary
Table 12 and 14). The other highest represented species in terms of weight
include giant chiton (13.4%) and limptes S. argenvillei (10%) and C. oculus (9.1%).
These four species together comprise 88.4% of harvested species
(Supplementary Table 13). Alikreukel is also the best-represented species in
SMONE, but differently from BBC, brown mussel, and abalone are the next

numerous. Smaller amounts of alikreukel also occur in the MIS 5c assemblages at
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PP13B, but here, as discussed above, white mussel dominates. Compared to the
pattern at BBC M3, both KRM and PP13B have higher amounts of brown mussel.
At BBC M3, the presence of Cymbula granatina, though small, suggests cool
temperatures (Langejans et al. 2012) while the shore habitats were rocky as
indicated by species such as alikreukel, giant chiton, and brown mussel. This is
the only site on the southern Cape coast for which cooler temperatures are
indicated, per the influence of periodic upwellings of cold water off the Agulhas
Bank (Cohen & Tyson 1995).

The lithic artifact density at BBC M3 is a bit higher than at PP13B, but much lower
than for any of the layers at KRM. The lithic raw materials are all from local
sources and include mostly silcrete, but quartzite and quartz also occurs. There
are three reduction sequences identified at BBC. The dominant reduction system
is a unidirectional system on parallel cores, which exhibit parallel or convergent
negative scars. BBC differs from both KRM and PP13B in that a centripetal system
on parallel cores and an inclined system exist as well. The main products are
triangular flakes and some blades (Douze et al. 2015). Flakes are described as
mostly preparational.

BBC M3 only shows a low frequency of cores and hammerstones but a high
amount of small debitage (Douze et al. 2015; Supplementary Material Table 11).
This distribution is comparable to the KRM assemblages BOS Three and SBLS. The
one feature not present at BBC are bladelets, and although they are scarce at
KRM, the lower layers BOS Three and SBLS show noteworthy frequencies of
bladelets and bladelet fragments (5-8%). Bladelets, as mentioned above, also
occur at PP13B. Flakes, as at PP13B, are more frequent in BBC than in KRM, and
Levallois flakes are also scarce, as at PP13B MIS 5c. Similar to KRM and PP13B
tools are rare at BBC. Edge damaged pieces have been recorded separately and
make up only 1.3% of the assemblage, significantly less frequent than at KRM.
BBC might indicate specialized occupation or a processing site for the retrieval
and consumption of shellfish and marine resources. A high amount of small
debitage and some cores and hammerstones provide proof of knapping-activity.
However, low artifact density does not infer intensive occupation. Low amounts

of retouched and edge damaged pieces indicate furthermore that artifacts were

96



not intensively used on-site. Lithics might have only been sporadically produced,
maybe over multiple visits. The presence of the most variable technology with
different reduction sequences present at BBC also implies multiple visits. This
might reflect different groups of people visiting the site, as the pattern of
reduction sequences is less consistent than at KRM and PP13B.

Although the reduction sequences differ, the assemblage composition of BBC
and KRM BOS Three and also SMONE are similar. BBC M3 does follow a system of
provisioning of place; it was, however, most probably used as a processing site,
as densities of shells are much higher than those of lithics. This is also supported
by the presence of several abalone specimens which have been described by

Langejans et al. (2012, 91) as representing one collection event.
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FIGURE 6. SCHEMATIC REPRESENTATION OF SHELLFISH AND LITHIC DENSITY AT BBC, KRM AND PP13B
DURING THE DIFFERENT MIS. ONE SHELL SYMBOL REPRESENTS 10 KG/M? OR, IN THE CASE OF JUST ONE
SYMBOL, THE DENSITY IS >10 KG/M>. ONE LITHIC ARTIFACT SYMBOL REPRESENTS 10 N/L OR, IN THE
CASE OF JUST ONE SYMBOL, THE DENSITY IS >10 N/L. ENVIRONMENTAL CONTEXT DERIVED FROM

SHELLFISH SPECIES. OCCUPATION INTENSITY DERIVED FROM LITHIC ASSEMBLAGES.
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CONCLUSIONS

A detailed perspective on shellfish utilization combined with data on lithics from
around 110 ka, when coastal adaptation becomes a new widespread ecological
niche on the southern Cape coast, is provided here. We investigated whether a
comparison of the lithic technology and shellfish exploitation could provide new
insights into occupational and residential strategies within the context of coastal
foraging. We noted differences in artifact and shellfish densities, lithic
technology, and shellfish exploitation that probably indicate changing
provisioning systems and residential patterns through time and space during MIS
5 at KRM, BBC, and PP13B.

The degree of coastal adaptation is very variable throughout the sites explored in
this paper. Our data demonstrate that hunter-gatherers of MIS 5d were less
reliant on shellfish than those of MIS 5c. High amounts of shellfish during this
time at KRM SMONE and BOS One & Two and the M3 phase at BBC indicate that
the sites were used for food collection and consumption. At KRM the site also
becomes more residential (provisioning of place) with more tasks being
addressed regularly with stone tools in the upper layers SMONE and BOS One &
Two. The same trend is seen at PP13B, though less pronounced, where more
characteristics of provisioning of place are present in MIS 5c, whereas MIS 5d-e
shows fewer of those elements.

The higher lithic densities at KRM compared to BBC and PP13B point towards
different site functions or variable lengths of visits. BBC was probably
experiencing shorter visits but with a higher focus on shellfish exploitation than
KRM; more variable reduction sequences and a low density of lithics at BBC M3
also evidence this. PP13B shows low densities in both categories, shellfish and
lithics. Infrequent and shorter visits of the cave might have generated this
pattern.

Additionally, intense edge damage at KRM indicates high rates of lithics being
used on-site in the SMONE and BOS layers. KRM MIS 5c was therefore definitely
used as a long-term occupation with residential character. The older layer SBLS
might have been used slightly differently, showing more intense knapping-

activity with fewer elements of a residential site.
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Although the densities are very different, the pattern of shellfish diversity and
lithic technology at KRM and PP13B both point towards a change in mobility,
which includes changes in provisioning systems. In the earlier phase MIS 5e-d
hunter-gatherers seemed to be more mobile and only in MIS 5c is a more
residential pattern seen.

We show that MIS 5 coastal adaptations at KRM and other broadly
contemporaneous sites on the southern Cape coast fluctuate. The results of the
analysis of the shellfish and lithic densities, technological patterns, and shellfish
species exploited at Klasies River, Blombos Cave, and Pinnacle Point,
demonstrate a more diverse onset and expression of coastal adaptation during

early MIS 5 than apparent from current literature
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Supplementary Material

SUPPLEMENTARY MATERIAL TABLE 1. RAW MATERIAL COMPOSITION.

BOS BOS

Raw material SMONE One & Two Three SBLS Total

n % n % n % n % n %
Quartz 4 1.4% 0 6 1.9% 3 1.5% 13 0.8%
medium-grain | 234 82.4% | 127 81.4% | 267 84.2% | 181 91% | 809 84.4%
Quartzite
Dissolved 9 2.5% 11 7.1% 11 3.5% 5 2.5% 36 3.8%
quartzite
Table 27 9.5% 16 10.3% 31 9.8% 6 3% 51 5.3%
Mountain
Quartzite
Sandstone 8 2.8% 2 1.3% 4 1.3% 3 1.5% 17 1.8%
Shale 0 0 0 1 0.5% 1 0.1%
Silcrete 2 0.7% 0 0 0 2 0.2%
Total >2cm 284 100% | 156 100% | 317 100% | 199 100% | 956 100%
Quartzite 769 | (70.7%) 287 | (61.5%)| 1618 | (80.9%) | 2224 | (89.9%) | 4798 | (79.6%)
<2cm
Quartz <2cm 34 (3.1%) 21 (4.5%) 66 (3.3%) 52 (2.1%) | 173 (2.9%)
Other <2cm 0 3 (0.6%) 0 0 6 (0.1%)
Grand total 1087 | (100%)| 467 | (100%)|2001| (100%)|2475| (100%)|6030| (100%)

SUPPLEMENTARY MATERIAL TABLE 2. AMOUNT OF

POINTS, BLADES, BLADELETS AND FRAGMENTS).

DORSAL CORTEX ON BLANKS (INCLUDING FLAKES,

BOS BOS Total
SMONE One & Two Three SBLS

Dorsal cortex n % n % n % n %| N %
0 232 82%| 112 72%| 224 70%| 126 82%| 694 | 75%
<50% 41 14% 34 2% 71 22% 30 15%| 176 | 19%
S50% 9 3% 7 4% 17 5% 5 3% 38 | 4%
100% 2 1% 3 2% 7 2% 1 1% 13 1%
Total n with 52 18% 44 28% 95  30% 36 22%| 227 | 25%
cortex cover

SUPPLEMENTARY MATERIAL TABLE 3. TECHNOLOGICAL CATEGORIES OF COMPLETE AND FRAGMENTARY

DETACHED PIECES >2CM.

BOS BOS
. SMONE One & Two Three SBLS

Technological

categories n %| n %| n %| n %
end product 100 51.8%| 41 40.6%| 93 37.5%| 52 32.1%
debordant 26 13.5%| 23 22.8%| 43 17.3%| 21 13.0%
f:;s:;:rj:it 29 15.0%| 19 18.8%| 58 23.4%| 48 29.6%
platform shaping 4 21% 2 2.0% 9 36%| 12  7.4%
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decortification 10 52%| 7 69%| 18 7.3%| 5  3.1%
entame (first) 0 00%| O 0.0% 1 04%| 1 06%
flaking debris/ indet 43 223%| 9 89%| 26 105%| 23 14.2%
fragments

Total 193 100%| 101 100% | 248 100%| 162  100%

SUPPLEMENTARY MATERIAL TABLE 4. MEAN PLATFORM THICKNESS (MM), AND EPA (°) OF BLANKS BY

TYPE (INCLUDING BLADELETS <2CM).

SMONE BOS One & Two BOS Three SBLS
pf pf pf pf
n thickness EPA |n thickness EPA |n thickness EPA |n thickness EPA
point| 32 11.33 86| 23 11.95 85| 49 9.06 87128 6.69 87
blade | 23 715 80125 1024 88| 50 712 88|26 5.05 g8
bladelet | 10 28 731 0 17 443 88| 9 261 g7
flake | 134 889 77153 1231 88|13 6.98 87|99 424 gy
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SUPPLEMENTARY MATERIAL TABLE 5: MEAN VALUES OF TECHNOLOGICAL LENGTH (MM), MAXIMUM WIDTH (MM), MAXIMUM THICKNESS (MM) AND WEIGHT (G) OF COMPLETE

BLANKS BY TYPE.

SMONE BOS One & Two BOS Three SBLS
lengt width thickn weigh lengt width thickn weigh lengt width thickn weigh lengt width thickn weigh
"N mm St | " P (mm) t@| " (mm) t@ | " (mm) t()
(mm) (mm) g (mm) (mm) g (mm) (mm) g (mm) (mm) 9
point 20 66.9 33.3 13.4 26.8 16 68.1 36.4 13.5 33.4 22 57.2 27.9 10.9 24.9 15 31.8 19.4 7.3 5.8
blade| 5 69.6 275 13.0 271 8 9.9 350 171 605 | 10 636 248 91 223 1 - 15.6 4.3 2.6
bladelef 2 290 67 6.8 17 0 - - - - 5 262 9.1 49 1.0 1 33.0 128 33 1.4
flake 61 34.1 30.4 9.8 13.0 27 50.5 47.0 15.5 58.2 50 32.1 28.7 7.9 12.6 40 22.3 22.3 5.7 4.7

SUPPLEMENTARY MATERIAL TABLE 6. NUMBER OF TOOLS AND EDGE DAMAGED PIECES WITH PERCENTAGES OF ASSEMBLAGE >2CM IN BRACKETS.

BOS BOS

Tools SO One & Two Three RER
formal tools 2 (1%) 6 (3%) 4 (1%) 0

denticulate/notch 2 2

scraper 1 4

retouch on point 2

miscellaneous retouch 1
edge damage 60 (21.1%) 31 (19.9%) 51 (16.1%) | 21 (10.6%)

SUPPLEMENTARY MATERIAL TABLE 7. DORSAL NEGATIVE ORIENTATION OF END PRODUCTS.

BOS BOS
SMONE One & Two Three SBLS
Orientation of dorsal negatives n % n %| n %| n %
unidirectional 12 60% 7 39% 4 18% 20%
unidirectional parallel 0 3 17%
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unidirectional converging 1 5% 3 17% 2 9% 0
bidirectional 3 15% 3 17% 4 18% 1 10%
indeterminate uni- or bidirectional 1 5% 2 11%| 12 55% 6 60%
indeterminate 3 15% 0 0 1 10%
Total 20 100%| 18 100%| 22  100%| 10  100%
SUPPLEMENTARY MATERIAL TABLE 8. NUMBER OF CORE TYPES.
SMONE BOS One & Two | BOS Three SBLS Total
Core types
platform 2 1 1 4
parallel 3 2 5 1 11
unidirectional 1 1 3 1 6
bidirectional 1 1 1 3
centripetal 1 1 2
initial 1 2 3
multidirectional 1 2 3
fragment 1 2 1 4
indeterminate 2 2
Total 8 9 8 2 27
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B % Land snail W% Marine species

SUPPLEMENTARY MATERIAL FIGURE 1. COMPARATIVE FREQUENCIES (MNI| AND WEIGHT IN GRAMS) OF MARINE MOLLUSCS AND LAND SNAIL AT SQUARE C1, KRM.

SUPPLEMENTARY MATERIAL TABLE 9. PINNACLE POINT 13B SHELLFISH AND LITHIC DENSITIES PER ANALYTICAL UNIT AND STRATIGRAPHIC AGGREGATE. DATA FROM

JERARDINO AND MAREAN (2016); MAREAN (2010) AND THOMPSON ET AL. (2010).

Shell fish Lithics
Age shell fish

. . Stratigraphic . MIS i i
Analytical Unit aggr%gaﬂe rangein | yosignation denes:ty Shellin | Shellin | Density Litre Number Dspzltg

ka per gram MNI per MIS of lithics | P€" 29
analytical per area

unit
LB Sand 1 992 1088 1097
West upper sand (A) 91-94 5c
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DB Sand 2 91-102 5¢
LB Sand 2 91-102 5c 13.7
DB Sand 3 91-102 5¢ 0.5 368.63 49
. Shelly Brown
East Area shell midden (B) 91-98 5c 8.7 822.5 68
Sand 613 1615 2635
Upper Roof 91-98 sc 45 2292.54 234
Spall
;z‘;"lfr Roof | 106-114 5d 3.7 2066.15 239 3.7 548 42 0.077
May have 5c
LC-MSA Upper (C) LC-MSA Upper | 115-133 35 155.63 35
and 5e 918 231 0.252
LC-MSA Middle (D) LC-MSA 120-130 5e 23 398.13 53 5.8
Middle
West Middle Sand (E) LBG Sand 94-133*
Likely early
DB Sand 4a 117-166 e e
LBG Sand 2 117-166 L'k‘;/'l‘l’segr'y 0.03 30.1 11 327 431 1318
West Lower Sand (F) DB Sand 4b 152-166 le:/ll\l/segrly
LBG Sand 3 152-349 Likely early
MIS 6
LBG Sand 4c | 152-349 Likely early
MIS 6
LBG Sand 4 152-349 Likely early 0.01 1.77 1 03
MIS 6 : :
LC-MSA Lower (G) LC-MSA Lower | 153-174 early MIS 6 0.29 155.63 28 532 1508 2835

T likely two occupations
with a hiatus or
truncation.Thompson et
al. (2010) counts this as
MIS 6
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SUPPLEMENTARY MATERIAL TABLE 10. PINNACLE POINT 13B LITHIC ASSEMBLAGE COMPOSITION (MIS 5C FROM EASTERN AND WESTERN EXCAVATION AREA COMBINED). DATA

FROM THOMPSON ET AL. (2010).

MIS 5¢ MIS 5d MIS 5e
assemblage composition n % n % n %
points/point fragments 254 9.1% 1 2.1% 20 8.7%
blades/blade fragments 274 9.8% 2 4.3% 28 12.1%
bladelets/bladelet 57+ 1.0% 0 i 5 0.9%
fragments
Levallois flakes 34 1.2% 0 - 6 2.6%
flakes/flake fragments 1401 50.0% 23 48.9% 120 51.9%
indeterminate fragments 722 25.8% 16 34.0% 55 23.8%
cores 77 2.7% 5 10.6% 0 -
hammerstones 12 0.4% 0 - 0 R
Total 2801 100% 47 100% 231 100%
tools (% of Total) 77 (2.7%) 0 (0%) 4 (1.7%)

* 10 of the bladelets were recovered from the 3 mm screen sample (Thompson et al. 2010: 368).
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SUPPLEMENTARY MATERIAL TABLE 11. BLOMBOS M3 PHASE LITHIC ASSEMBLAGE COMPOSITION. DATA

FROM DOUZE ET AL. (2015).

M3 phase (MIS 5c)
assemblage composition n %
points 335 9.8%
blades 136 4.0%
bladelets 0 -
Levallois flakes 44 1.3%
flakes 1160 34.1%
fragments 1076 31.6%
cores 50 1.5%
hammerstones 2 0.1%
angular debris 575 16.9%
other (pebbles,...) 26 0.8%
Total >2cm 3404 100%
tools .
(included in Total >2cm) 123 2.7%
edge damage 24 1.3%
(included in Total >2cm)
small debitage

14484 81%
(% of Grand total) (81%)
Grand total 17888 (100%)

SUPPLEMENTARY MATERIAL TABLE 12. BBC M3 SHELLFISH

AL. (2012, TABLE 8).

COMPOSITION. DATA FROM LANGEJANS ET

Species/values MNI | %MNI | gram %g
Dinoplax gigas 298 12.5 | 13113 | 13.4
Turbo sarmaticus 836 35.1 | 54989 | 56.0
Choromytilus meridionalis 1 0.0 1 0.0
Cymbula oculus 394 16.6 8959 | 9.1
Diloma sp. 142 6.0 2299 | 2.3
Donax serra 2 0.1 2 0.0
Perna perna 281 11.8 872 0.9
Cymbula granatina 131 5.5 2558 | 2.6
Haliotis midae 28 1.2 5466 | 5.6
Haliotis spadicea 13 0.5 104 0.1
Scutellastra argenvillei 247 10.4 | 9783 | 10.0
Scutellastra tabularis 1 0.0 37 0.0
Scutellastra longicosta 2 0.1 25 0.0
Aulacomya ater 2 0.1 2 0.0
Scutellastra cochlear 2 0.1 8 0.0
Total 2380 100 98218 | 100
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SUPPLEMENTARY MATERIAL TABLE 13. PP13B SHELLFISH SPECIES COMPOSITION PER MIS. DATA FROM

JERARDINO AND MAREAN (2016).

MIS phases MIS 5¢ MIS 5d MIS 5e Early MIS 6

Species/val %M M %M gra M %M M %M

ues MNI NI g %g | NI NI m %g | NI NI g %g | NI NI g %g

Dinoplax 7.2 5.6

gigas 1 0.3 4 02| 0 0.0 0 00| O 0.0 0 0.0 1 3.1 4 3.2

Turbo 419 | 12. 197 30. 12.

sarmaticus | 36 | 10.5 3 1 15 6.3 3 95| 4 8.9 68 | 86| 2 6.3 35 | 7.0

Choromytil

us

meridionali 1.7 3.2 3.2

s 2 0.6 3 00| O 0.0 0.0 1 2.2 7 09 | 2 6.3 6 1.9

Cymbula 11. 8.5

oculus 3 0.9 76 | 0.3 1 0.4 9 04| 0 0.0 00| O 0.0 0 0.0

4.7 5.3

Diloma sp. 1 0.3 6 0.1 1 0.4 8 03| 0 0.0 00| O 0.0 0 0.0

Donax 15 189 | 54. | 19 165 | 80. 33

serra 0 | 439 8 8 1 | 80.3 2 0 0 0.0 00| 2 6.3 1 1.9

Scissodesm 2.5

aspengleri | 1 0.3 6 01| 0 0.0 0 00| O 0.0 0 00| O 0.0 0 0.0

Perna 13 879 | 25. 192 317 | 89. 141 | 80.

perna 0 | 38.0 4 4 25 | 10.5 .6 9.3 | 39 | 86.7 .5 0 22 | 68.8 A4 5

Cymbula

granatina 0 0.0 0 00| O 0.0 0 00| O 0.0 0 00| O 0.0 0 0.0

Haliotis 14. 0.4

midae 2 0.6 8 04| 3 1.3 6.7 | 0.3 0.0 0.0 1 3.1 5 0.3

Haliotis

spadicea 0 0.0 0 0.0 0.0 0.0 0.0 00| O 0.0 0 0.0

Scutellastr

a 138 2.2 5.1

argenvillei 6 1.8 9 4.0 1 0.4 7 0.1 1 2.2 3 1.4 0 0.0 0 0.0

Scutellastr

a

granularis 0 0.0 0 0.0 0.0 0.0 0.0 00| O 0.0 0 0.0

Scutellastr 81.

a tabularis 6 1.8 35 2.4 0.0 0.0 0.0 0.0 1 3.1 9 5.1

Burnupena 0.9 0.1

cincta 2 0.6 5 0.0 1 0.4 1.2 | 0.1 0.0 0.0 1 3.1 9 0.1

Scutellastr

a

longicosta 1 0.3 0 0.0 0.0 0.0 0.0 0.0 0 0.0 0 0.0

Nucella 0.3

squamosa 1 0.3 3 0.0 0.0 0.0 0.0 0.0 0 0.0 0 0.0
34 346 | 10 | 23 206 | 10 356 | 10 175 | 10

Total 2 100 2 0 8 100 6 0 45 100 .6 0 32 100 .6 0
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SUPPLEMENTARY MATERIAL TABLE 14. DOMINANT SHELLFISH SPECIES (85% AND MORE) DURING MIS

5C-D IN THE SOUTHERN CAPE, SOUTH AFRICA AT KLASIES RIVER, BLOMBOS CAVE, AND PINNACLE POINT

CAVE 13B. DATA FROM LANGEJANS ET AL. (2012) AND JERARDINO AND MAREAN (2016).
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Interglacial perspective on lithic technology from the MSA horizon of Florisbad.
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ABSTRACT

In recent years focus on the MIS 5 lithic technology in South African sites
increased, however, most of the discussion revolved around Cape coastal or near
coastal sites. The focus on coastal cave sites might have distorted understanding
of inter-site patterning throughout the South African region. The re-examination
of the open-air inland site of Florisbad with the well-dated MIS 5e "MSA horizon"
is conducted with a technological approach. The findings are that multiple
reduction systems existed which produce predetermined blank shapes, which
are predominantly points and blades. A unidirectional recurrent reduction
method was applied on parallel and platform cores. A ramification of the chaine
opératoire are the systematic removals from flakes used as core-blanks. Most of
these cores-on-flakes are burin-cores, but also include truncated flakes with
ventral reduction. It is further shown that recycling and re-use of lithic artefacts,
such as cores-on-flakes and cores used as tools, suggests the horizon was
exposed over longer periods of time and that the artefacts lying on the surface
were used opportunistically. A technological comparison of MIS 5 sites from
South Africa shows that similarities are found over long distances, for example
between Florisbad and Klasies River. Although some regional patterning exists
regarding tool types, there is a very high degree of technological similarity
between assemblages. Similar reduction systems, blank shapes and tool types at
Florisbad and Klasies River could mean that communication and knowledge
transmission across the country already existed as early as MIS 5. It is highly
likely that more extensive communication networks existed between groups

than hitherto appreciated.
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1. INTRODUCTION

Florisbad is located ca. 45 km north of Bloemfontein in the Free State Province,
South Africa. The site is situated in the grasslands south of the Soutpan Lake and
north of the Modder River. It is an open-air spring site, which comprises multiple
spring mounds in more than 7 m of stratigraphy. Florisbad has been known since
1912 and has been intensively excavated and researched up to recent times. The
site is famous for its Middle Pleistocene hominid remains (inter alia [1-4]) and in-
situ Middle Stone Age (MSA) occupational horizons [5-11]. Dating with ESR and
OSL methods indicate a tight age-span of 121 000 +- 6000 years ago for the MSA
horizon [1], which places it in MIS 5e (following [12] for MIS boundaries).
Extensive excavations have been performed by Clarke during 1981-1984,
followed by Henderson from 1990 to 2001 [5,6,9].

Recent papers have focused on the site formation and paleoenvironment [10,13—
18]. The micro-morphology of the MSA horizon establishes lake shore sediments
with lacustrine and aeolian deposition [14]. Pollen of upland fynbos shrubs
indicate rather cool condition [13]. The micro-vertebrates are consistent with the
large mammal fauna and evidence an open treeless grassland [17]. Macro fauna
evidences a wetland component in the Middle to Late Pleistocene [8,10,19-23].
This is supported by avian remains which indicate the presence of a large water
body and open grasslands [16].

The MSA lithic material has been the focus of two PhD theses, by Kuman [11]
and Henderson [8] and some publications [5,6]. Kuman conducted a detailed
analysis on the lithic material, but only from the Clarke excavation [9].
Henderson included all lithics from 1981-1997 into her analysis, but her focus
was mostly on the spatial distribution of artefacts and there is no detailed
description of the lithics [8]. In this study a detailed analysis of all the artefacts
from the MSA horizon, including unpublished material from the 2000-2001
excavations is undertaken. It has been almost 20 years since the lithics from this
important site have been described. It is of interest to know how this compares
to more recent technological studies, and the Florisbad material compares to

MIS 5 assemblages from different parts of South Africa.
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Inland open-air sites have been overlooked and form only a small part of the
current literature, but are probably just as numerous, if not more so, as coastal
sites. With the interior open-air site Florisbad, a more extensive impression of
the lithic technology of the overall MIS 5 landscape in South Africa is drawn.
Preliminary inferences on mobility and knowledge transmission patterns based

on similarities in lithic technology are drawn.

2. SAMPLE

The material analyzed in this study was made available by the Florisbad
Quaternary Research Station and the National Museum in Bloemfontein. It stems
from three excavations at Florisbad. The early excavations from 1981-84 have

been directed by Clarke and Kuman and spanned ca. 8 by 20 m. Most of this

excavation was focused on the area of the Main Excavation (Fig 1).

FIG 1. EXCAVATION AREA OF 1981-84 FROM KUMAN ([9] P. 105, FIG 2).

The excavations by Henderson and Brink from 1990-97 took place in adjacent
areas to the East of the Main Excavation (Fig 2). The further excavations from

1999-2001 opened a Foundation Trench, which started at the height of under
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Unit G or just on top of Unit K covering both Main Excavation areas from the

1980s and 90s. The lithic material from these excavations is not described yet.

KEY
g 1981-84 excavations

E 1554-88 excavalions

[[[] 198097 excavations una ¢
E[l 1990-97 excavations Upper MSA levels only
[]O structures

e ]

¥  curent spring eye (enclosed)

Oom

* location whene cranium was found

FIG 2. EXCAVATION MAP OF THE 1990-97 EXCAVATIONS FROM HENDERSON ([6] P. 28).

The stratigraphy of the MSA in the main excavation area includes
sedimentological Units F to J. These Units are found between two "peat" layers
numbered Peat 2 and Peat 3. Unit F is found below Peat 3 and yielded an OSL
date of 121 000+-6000 ka [1]. Units F was found in both excavations, by both
Kuman and Clarke and Henderson, over the whole extent of the area.
Sedimentologically Unit F is a paleo-lake beach with fine white sands layered
horizontally. It is described as a "mottled white and brown sand, although at the
base, near the marker horizon, it was a marbled grey and white sand" [6]. The
marker horizon or Unit G is situated below Unit F. Unit G is described as a "flame-
structured unconformity" by Kuman and Clarke [9]. Unit G was used as a marker
bed because it was found almost everywhere, except for some areas in the 90's
excavation, where it disappeared [6]. Henderson [6] describes Unit G as varying
between north and south of her excavation area. In the north it was a grey clay
and in the south the sediment was dry black organic sands. Units H, | and J are
only distinguished in the 80's excavation undertaken by Kuman and Clarke [9]. In

the Main Excavation area of the 80's and in the later seasons of the 90s Unit H

122



did not exist. Units | and J are described as grey organic deposits by Kuman and
Clarke [9]. Henderson [6] lumped the Units I/J together, describing them as a
marbled grey and white sand. Clarke only excavated up to Unit G in the main
excavation area [5,9]. In the 1990-1997 excavations by Henderson Peat Il (the
same as Unit K) was reached, as is illustrated in the profile in Fig 4. In some
instances Unit G and Peat Il merge into each other (described in the excavation

books), what is also shown in the profile presented by Henderson [6] (Fig 3).

i
greenmh brovr (py L

FIG 3. STRATIGRAPHY OF THE 1990-97 EXCAVATIONS FROM HENDERSON ([6] FIG 3).

Most of the MSA artefacts occured in Unit F [6,7 p. 36]. Unit G contained some
MSA artefacts and the lower Units | and I/J also have MSA content [6,9], however
Kuman [9] described Unit J as an empty layer without finds. Kuman [5,9] only
refers to Unit F as the MSA occupation horizon, with some artefacts lying on top
or in Unit G below. Henderson [6 p. 34-36] argues that the artefacts from the
Units G and I/J in her excavation are part of the MSA horizon but have been
exposed to post-depositional vertical movement. She provethis by conjoining
lithic refits and articulated fauna spanning over a distance in vertical position [6].
Hence, Henderson includes all layers above Peat Il to the MSA horizon, with Unit
F just being one of the units, whereas Kuman defines only Unit F as the MSA
horizon. In order to accommodate both of the approaches, only Unit F artefacts
were analyzed from the 1981-1984 excavations, and for the 1991-2001

excavations all artefacts between Peat Il and the top of Unit F were studied.
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Material from both excavations is presented here together. All necessary permits
were obtained for the described study, which complied with all relevant

regulations

3. METHODS

The lithic material >2 c¢cm is analyzed with attribute analysis and the chaine
opératoire approach [24-29]. With the chaine opératoire approach, the life-cycle
of artefacts is assessed, and primary core reduction sequences are put into
context of the subsequent steps in the reduction process. A diacritic reading on
cores and blanks informs about the sequence of removals.

The counts of the small debitage by raw materials is in Table 1. The raw
materials were identified through visual inspection. Measurements of maximum
dimension, technological length, width and thickness were taken using a digital
calliper (following [25,28]). A goniometer was used to determine the external
platform angle on blanks. Weight was measured with a digital scale. Apart from
the general categories which are complete blank, fragment, core, hammerstone,
chunk, and cobble/pebble, the blanks wereidentified into blank type such as
point, blade, bladelet and flake, and the technological category was determined,
including e.g., end product or core surface management. The blank type
definitions were adopted from Brenner and Wurz [30]. Core types wereescribed
according to Conard et al. [31] and Brenner and Wurz [30].

Kuman [11] and Henderson [8] used similar categories in their studies, however
the blank types differ slightly. Kuman described flake-blades (pieces with blade
dimensions, but no parallel dorsal scar ridges [11 p. 140]), irregular flakes,
triangular flakes, and triangular blades. In Kuman's analysis the core categories
multiple-platform irregular core, prepared core for triangular flakes and core on
blade are used [11 p. 145]. Henderson used similar blank types as Kuman, but
included bladelets as a separate type and excluded triangular blades. Her
"points" were defined as retouched pointed blanks [6]. Henderson did not
include a description of core types. The sample of the 'MSA horizon' presented

here includes the artefacts from both excavations lumped together as one unit.
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4. RESULTS

4.1. RAW MATERIAL

The dominant raw material at Florisbad is hornfels (96.4%, Table 1), which is
present from light to dark grey colours. Patina is seen on many pieces of hornfels
and some artefacts show dissolved surfaces, which are poorly preserved and
crumbly. In some instances, a fresh break on such artefacts reveals that the
material inside is still black and smooth, like fresh hornfels. Only few artefacts
are made of quartzite (1.1%), dolerite (0.9%) and shale (0.6%). Sandstone (0.2%)
and other raw materials (0.6%) are mostly present in the form of pebbles and
chunks. One silcrete flake of green-gray colour is also present. Kuman [5]
described the raw material of her sample as hornfels with two dolerite stone

balls. Henderson [6,8] also only reports of hornfels artefacts.

TABLE 2. ASSEMBLAGE COMPOSITION OF THE MSA HORIZON (EXCLUDING PEAT II) BY RAW MATERIAL.

Assemblage Raw material

composition Hornfels Dolorite Shale Quartzite  Sandstone Silcrete Other Total
blade 127 - - - - - - 127
bladelet 45 - - - - - - 45
point 188 - - 1 - - - 189
flake 338 1 1 - 1 1 - 342
complete

blanks 698 1 1 1 1 1 - 703
blade/point 309 - - - - - - 309
bladelet 62 - - - - - - 62
flake 274 2 1 - - - - 277
indeterminate 151 3 1 3 - - - 158
fragments 796 5 2 3 - - - 806
core 74 - 1 - - - - 75
hammerstone 1 - - - - - - 1
chunk 87 6 5 5 1 - 3 107
cobble/pebble 6 4 2 10 2 - 8 32
Total >2cm 1662 16 11 19 4 1 11 1724
small debitage

<2cm 916 1 - 1 - - - 918
Grand total 2578 17 11 20 4 1 11 2642
small pebbles 1 - - 3 - - 27 31
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4.2. KNAPPING TECHNIQUE

Only one hammerstone with clear pecking marks was retrieved from this sample
of the lumped MSA horizon (Fig 4). Four additional cobbles could have been used
as a hammer. The percussion technique is hard hammer, direct, internal
percussion , as is evidenced by prominent bulbs with visible Hertzian cones,
circular cracked impact points, and an absence of lips on the majority of
artefacts. Kuman [11] and Henderson [8] also described one hammerstone in

their samples, but the inference on percussion technique is absent.

FIG 4. HAMMERSTONE FROM THE MSA HORIZON.

4.3. ASSEMBLAGE COMPOSITION

4.3.1. ToolLs
TABLE 3. FORMAL TOOLS AND EDGE DAMAGE BY ARTEFACT CATEGORY; PERCENTAGE OF ALL PIECES >2
cMm.
blade bladelet point flake core chunk Total
Tools N % |N % |N % | N %N %N % |N %
denticula 5 5
te
n.otched 1 1
piece
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lateral

3 5 8
retouch
side ) 5 4
scraper
end 1 1
scraper
misc 1 4 1 6
retouch
formaltool | 10 06%| 0  -| 8 05%| 4 02%| 2 01%| 1 01%| 25 1.4%
Zifneage 37 21%| 4 02%| 39 2.3%| 24 14%| 2 01%| 1 0.1%|107 6.2%
Total 47 27%| 4 02%| 47 2.7%| 28 16%| 4 02%| 2 0.1%|132 7.7%

Formal tools are rare with 1.4% of the assemblage, as is common in MIS 5
assemblages in South Africa. Blades and points with lateral retouch, followed by
pieces with miscellaneous retouch, denticulates/notched pieces and scrapers (Fig
5). Miscellaneous retouch is predominantly seen on flakes, whereas
denticulation and notching is only present on blades and points. Side scrapers
are present on two blades and two recycled cores. All of the scrapers are thick
and the retouch is stepped with an angle of almost 90°. One blade has very fine
retouch on the convex distal end, resembling an end scraper. More common
than retouch is edge damage (Table 2) with 6.7% of the assemblage >20 mm
comprising such pieces. Edge damage might be the product of use or post-
depositional processes, but it is however interesting, that predominantly blades
and points show edge damage. It is therefore inferred here that blades and
points were the preferred blanks types for tool use. Kuman [5,11] and Henderson
[6,8] also report low frequencies of formal tools (2.5% and 0.6%). Kuman
includes the tool types cutting tool (with dorsal-ventral edge wear), side scraper
and burin, whereas Henderson reports of burins, denticulates, points and
scrapers. Here, burins are interpreted as cores (see 4.4.3. below). Henderson [6
p. 40] refers to a frequency of 4.9% utilization damage in the whole assemblage
(including 1-2 cm debitage), whereas Kuman [5 p. 1421] reports 7.1% edge
damaged flakes of pieces >2 cm. The results in this study fall in between the

earlier estimates for tool and edge damage frequency.
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FIG 5. TOOLS AND EDGE DAMAGED PIECES FROM THE MSA HORIZON. A) LATERAL RETOUCH ON BLADE

#FL5761, B) LATERAL RETOUCH FL#5207, C) END SCRAPER #FL607, D) LATERAL RETOUCH/BACKING
ON BLADE #FL223, E) NOTCHED BLADE FRAGMENT #FL5758, F) SCRAPER USE ON CORE #FL598, G)

SCRAPER RETOUCH AND BURINATION ON TRIANGULAR BLADE #FL5763, H) SCRAPER USE ON CORE

#FLA551.
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4.3.2. BLANKS
There are four types of blanks: blades, bladelets, points and flakes. Blades are

elongated blanks with a length-to-width-ratio of 2:1. The lateral edges of blades
are parallel to sub-parallel and some blades show a pointed distal end (Fig 6).
This blade definition is similar to the description of "flake-blades" described by
Kuman and Henderson. in their analyses the frequency of flake-blades is 21% of
complete blanks and 17% of complete and fragmentary blanks respectively [6,11
p. 147]. This is comparable to the blade frequency in this study (19%). Bladelets
have the same characteristics as blades, but have a maximum width of 12 mm
(following [32,33]). Henderson also distinguished bladelets, which comprise 6%
of the blanks in her study (including fragments) [6]. This is similar to the 6.5%
bladelet frequency calculated for the study here. Points show convergent edges
forming a triangular blank shape; they can exhibit flake-dimensions or blade-
dimensions. This is also described by Kuman [11], who defines triangular flakes
and triangular blades as separate blank types; together they make up 18% of
complete blanks. Henderson [8] only has a category of triangular flakes, which
exhibits a lower frequency of 5%. Points in this study make up 26% of the

complete blanks (Fig 7).
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FIG 6. BLADES FROM THE MSA HORIZON. A) BLADE #FL3649, B) POINTED BLADE #FL4058, C) POINTED
BLADELET FRAGMENT #FL3596, D) TRIANGULAR BLADELET #FL991, E) POINTED BLADELET #FL1042, F)
TRIANGULAR BLADELET #FL3323, G) BLADE #FL1046, H) TRIANGULAR BLADELET #FL1677, 1) POINTED
BLADE WITH RETOUCH ON DISTAL RIGHT EDGE #3003, J) POINTED BLADE #FL774, K) BLADELET #FL4992, L)
TRIANGULAR BLADE #FL4485, M) TRIANGULAR BLADE #FL4500, N) POINTED BLADE #FL3595.
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FIG 7. POINTS FROM THE MSA HORIZON. A) TRIANGULAR FLAKE #FL1008, B) TRIANGULAR
#FL3540, C) TRIANGULAR FLAKE #FL5489, D) TRIANGULAR FLAKE #FL3509, E) TRIANGULAR
#FL606, F) TRIANGULAR FLAKE #FL3032, G) TRIANGULAR FLAKE #FL1682, H) TRIANGULAR
#FL678, 1) TRIANGULAR FLAKE #FL1508, J) TRIANGULAR FLAKE #FL1776, K) TRIANGULAR
#FL2974.
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TABLE 4. MEAN VALUES OF WEIGHT (G), LENGTH (MM), WIDTH (MM), DEPTH (MM) AND EPA (°) FOR

COMPLETE BLANKS BY BLANK TYPE.

mean mean mean mean
weight length width thickness  mean
N (9) (mm) (mm) (mm)  EPA(°)
point 175 9.9 44.65 25.47 8.65 87
blade 130 11,5 54.23 20.70 9.35 88
bladelet 44 0,9 29.69 9.59 4.80 86
flake 323 8.1 31.48 27.18 8.06 87

Flakes are most numerous (48% of complete flakes) and are of lighter weight
compared to other blank types (Table 3). They also have a rather short and wide
morphology. Blades are less frequent (19%); they are the heaviest blank type
(11.5 g) and show long, narrow and thick mean dimensions (Table 3). Bladelets
are the least numerous (6.5%) and seem to be, just like the blades, rather thick
compared to their width. Bladelets are the lightest blank type and have mean
technological lengths of 2.97 cm. This fits with thicker blade and bladelet
products from burin-core reduction discussed below. Points are the second most
frequent blank type. The mean measurements for points lie between the mean
values for blades and flakes (Table 3). External platform angles (EPA) have
comparable similar mean values for all blank types, with bladelets showing
slightly more acute EPAs. The platforms are dominantly plain (Table 4: 53%), but
35% show faceting. Dihedral platforms are sparse with 5%, and cortical platforms
almost absent with only 1% (Table 4). Kuman's analysis comprised a frequency of
26% multiple faceted platforms and 49% plain platforms [11 p. 145]; "turned"
platforms (4%) and "two-facets" platforms (21%) are the other platform
preparations Kuman describes, those can be related to diheral and informlly

faceted platforms presented here.

TABLE 5. PLATFORM TYPE BY BLANK TYPE OF PIECES WITH PRESERVED PLATFORM (N AND %).

blank type
blade | bladelet point | flake | Total
platormtype | N % | N % | N % | N % | N %
facetedplanar | 77 8% | 21 2% | 57 6% | 88 9% | 243  26%
facetetconvex | 16 2% | 1  <1%| 30 3% | 36 4% | 8 9%
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informal facet 6 1% 2 <1% 8 1% 16 2% 32 3%
dihedral 3 <1% 2 <1% 14 1% 25 3% 44 5%
plain 98 10% 32 3% 80 9% 284 30% 494 53%
plain +

shattering 3 <1% 1 <1% 0% 8 1% 12 1%
shattered 2 <1% 1 <1% 3 <1% 9 1% 15 2%
cortical 2 <1% 2 <1% 2 <1% 5 1% 11 1%
Total 207 22% 62 7% | 194 21% | 471 50% 934 100%

TABLE 6. TECHNOLOGICAL CATEGORIES BY BLANK TYPE OF COMPLETE PIECES.

Technological category point blade bladelet flake Total

end-product 138 68 32 62 300
plunging distal preparation 7 14 2 50 73
debordant cortical 13 17 0 12 42
debordant other 4 3 2 4 13
core-surface-management 23 15 5 128 171
platform shaping 1 1 16 18
decortification flake 1 16 17
flaking debris 1 2 34 37
Total 187 118 44 323 672

Blanks have been divided into the technological categories: end-products,
plunging flakes for distal preparation, debordants or core-edge flakes, core-
surface-management flakes, platform shaping flakes, decortification flakes and
flaking debris. End-products are interpreted as the desired products, as they
show regular morphologies and dorsal scar ridges. They are most frequent with
45% of all complete pieces (Table 5).

Core-surface-management flakes are the second most numerous technological
category with 25%. They are removed to create guiding scar ridges on the
removal surface of the core or to renew the whole removal surface. Surface-
management flakes are the most common type of core preparation. Plunging
pieces with thick distal ends establish distal convexities and, with 73 pieces they
are common in the assemblage (11% of complete blanks). ; however. Debordants
mostly show one fully or partly cortical side, but can also show a steep lateral
side, for instance with orthogonal negatives from the core edge. They are most
commonly elongated with blade or point morphologies. Debordants are
continuously removed during core reduction and have a frequency of 8%. Some

debordants show edge damage, testifying that they were also used as tools.
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Platform shaping flakes are mostly removed orthogonally to the removal surface
of the core, and correct the removal angle of the platform edge. Their
morphology is crest-like, but real crests for the preparation of laminar
production are not present. Only 18 platform shaping flakes could be identified
(3%), which indicates, that platforms might more commonly be prepared by
platform trimming. Decortification flakes show cortex cover over most of the
dorsal surface. They prepare the cobble or piece of raw material for the use as a
core. They are scarce in the assemblage (3%), which implies minimal input into
the setting up of cores. Flaking debris are small flakes (but > 2cm) which are

probably waste from knapping (6%).

BLANK PRODUCTION

Points are produced by multiple reduction sequences including unidirectional
reduction on platform and parallel cores. Only a few of the points can be
undoubtedly assigned to one of these systems, as both reduction systems can
produce points of similar morphology. However, characteristic Levallois points
are present and stem from a parallel reduction.

Blades have also been produced with more than one reduction system. Parallel
unidirectional reduction of blades is the most common; however, a laminar
reduction from platform cores is also present. Blades from both reduction
systems can exhibit similar morphologies, but strongly curved profiles, especially
in the distal part, indicate laminar production. On the other hand, hinge
terminations are mostly seen in parallel reduction. A few blades are produced by
burination, these show characteristic narrow and thick sections (<2:1 width-
thickness-ratio) and mostly hinge terminations.

Bladelets are also produced by burination and additionally, by a separate
bladelet reduction system. Burin-spall bladelets show the same characteristics as
burin-spall blades, but a maximum width of 12 mm (following [32,33]). Burin-
spalls are mostly bladelets, but some blades are also present (Fig 8). All burin-
products show a hinge termination (if the distal end is preserved). Some
bladelets are twisted, and others have curved or straight profiles. The platforms

are predominantly flat. First burin spalls exhibit a central ridge on their dorsal
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side, which is the lateral edge of the flake-core. The following products exhibit

varying dorsal scar patterns, but mostly long triangular scars.

!,

FIG 8. BURIN-SPALL BLADES AND BLADELETS FROM THE MSA HORIZON. A-C) BLADELET BURIN-SPALLS
#FL1510, #FL4778, #FL770, D-E) BLADE BURIN-SPALLS WITH EDGE DAMAGE ON DORSAL RIDGE

(EARLIER LATERAL EDGE OF THE BURIN-CORE) #FL1924, #FL2747.

There are also bladelets which are not produced by burination, but by a separate
reduction system. Here, narrow platform and parallel cores are reduced to
manufacture bladelets, that are thinner compared to width. Bladelets of this
reduction system are also less prone to have hinge terminations.

Flakes are mostly produced by parallel reduction systems, but can also occur in
laminar platform core reduction, especially as core maintenance flakes. Only a
few flakes (n=3) show characteristics of a Levallois flake with facetted platforms

and multiple dorsal negatives.

4.3.3. CORES
Kuman's analysis [11 p. 145] only contained ten cores. Seven of these were

"multiple platform irregular cores", two were "prepared cores for triangular
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flakes", and one is described as a "core on a blade". Henderson [6,8] found 63
cores but did not categorise them further. In this study, 75 cores are present and
most of them show a systematic reduction on platform and parallel cores and

cores-on-flakes (Table 6).

TABLE 7: CORE TYPES WITH SUB-CATEGORIES.

N sub-
Core types categories N %

prismatic’ 5

semi-rotational prismaticb
pyramidal®

a W o0

semi-rotational pyramidal
platform 22| 29%

unidirectional
unidirectional convergent
bidirectional
bidirectional convergent
bladelet

parallel 17| 23%
burin-core-on-flake 10

[ N NN

parallel on ventral side
bladelet (not burin) 2
dorsal on fragment
core-on-flake 17| 23%
multiple platform 5 7%

fragment 4 5%
initial 4%
irregular 9%
Total 75| 100%

w

~

“including 1 bidirectional
®2 bidirectional
1 bladelet core

Platform cores are mostly reduced in a semi-rotational manner. Only a few
platform cores are in a state that is not exhausted, and these specimens show a
clear volumetric approach for blade and blade-sized point production (Fig 9). The
more reduced cores are indistinguishable between platform and parallel cores
but show a removal surface around-a-corner (semi-rotational) (Fig 10). The true
parallel cores are reduced parallel to the plane of intersection between
reduction surface and under-surface. Most of the parallel cores show recurrent

unidirectional reduction (Table 6: N=12/18), but five cores exhibit bidirectional
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reduction from opposing platforms. About one-third of parallel cores show
convergent scar patterns for the production of triangular blanks. Preparation on
platform and parallel cores is seen in the form of platform preparation,
preparation of lateral and distal convexities, and preparation of scar ridges.

Only one Levallois core exhibits centripetal preparation with unidirectional
reduction. In total, four typical Levallois cores are identified in the parallel core
category. All of them exhibit recurrent reduction, with mostly convergent scar
ridges. Two Levallois cores are bidirectional with opposed platforms. One
platform and one parallel core exhibit only bladelet reduction. However, bladelet

negatives are found in combination with other negative scars on multiple cores.

137



FIG 9. FLORISBAD CORES FROM THE MSA HORIZON. A) PYRAMIDAL PLATFORM CORE (TYPE | IN [30]

TYPOLOGY) #FL3764, B) PRISMATIC PLATFORM CORE (TYPE | IN [30] TYPOLOGY) #FL4045.
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FIG 10. FLORISBAD CORES FROM THE MSA HORIZON. A) PYRAMIDAL PLATFORM CORE (TYPE | IN [30]

TYPOLOGY) #FL4842, B) UNIDIRECTIONAL PARALLEL CORE (TYPE Il IN [30] TYyPOLOGY) #FLA567, C)

UNIDIRECTIONAL CONVERGENT PARALLEL CORE (TYPE Il IN [30] TYPOLOGY) #FL5707, D)
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UNIDIRECTIONAL CONVERGENT PARALLEL CORE (TYPE Il IN [30] TvPOLOGY) #FL649, E)
UNIDIRECTIONAL PARALLEL CORE WITH DISTAL PREPARATION (TYPE IV IN [30] TYPOLOGY) #FL4780, F)
UNIDIRECTIONAL PARALLEL CORE WITH DISTAL PREPARATION (TYPE IV IN [30] TYPOLOGY) #FL3824, G)

UNIDIRECTIONAL PARALLEL BLADELET CORE #FL3445.

Cores-on-flakes (23% of cores) occur in a multitude of shapes, but the common
feature is that a flake was re-used as a core-blank. Cores-on-flakes exist since the
Lower Palaeolithic (e.g., Revadim in Israel [34]). At Florisbad, two structured
strategies of cores-on-flakes are identified. The most common sub-category of
cores-on-flakes are burin-cores (Table 6: N=10/17). The phenomenon of burin-
cores is well described for the Middle Palaeolithic (e.g., Hummal in Syria [35,36],
Obi-Rakhmat Grotto in Usbekistan [37-39]) and Upper Palaeolithic (e.g., Kara-
Bom in Syberia [40]). In the case of Florisbad, the burin-cores-on-flakes show
multiple negatives/burinations on one end (proximal or distal) of a blank (mostly
blades and points). The negatives are predominantly on the sides of the flake,
but can also be invasive on the ventral surface (Fig 11). Because of this invasive
reduction, the pieces are identified as cores, although usage as a tool cannot be
excluded, as no use-wear analysis was conducted. The products of burin-cores
are mostly bladelets, but also blades. Two unidirectional bladelet cores-on-

flakes, which are not removed with a burin method, are also present (Fig 11).
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FIG 11. FLORISBAD CORES FROM THE MSA HORIZON. A) BURIN-CORE-ON-FLAKE #3959, B) BURIN-

CORE-ON-FLAKE #2745, C) BURIN-CORE-ON-BLADE #3109, D) CORE-ON-FLAKE WITH TWO

BURINATIONS #3489, E) BURIN-CORE-ON-FLAKE #4577.
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Another strategy of cores-on-flakes is a parallel unidirectional reduction mostly
on truncated blanks. Most of the parallel cores-on-flakes only exhibit secondary
reduction on the ventral face of a flake. One core-on-flake shows removals only
on the dorsal surface of the core-flake. The products are either struck from a
truncation of a flake fragment (Fig 12) or from the existing platform but on the
ventral side (Fig 12). Although some of the cores-on-flakes are truncated, there
are only two specimens, which fall into the definition of truncated-facetted or

Nahr Ibrahim pieces [35,41-43]. Predominantly the platforms/truncations are

not prepared.
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FIG 12. FLORISBAD CORES FROM THE MSA HORIZON. A) CORE-ON-FLAKE WITH PARALLEL REDUCTION
ON VENTRAL FACE (TRUNCATED-FACETED) #FL3755, B) CORE-ON-FLAKE ON TRUNCATION WITH

PARALLEL REDUCTION ON VENTRAL FACE (WITH CEMENTED SEDIMENT CRUST) #FL3710.

There is no preference towards the distal or proximal end of the blank to be used
for flake production. This is true for both, the parallel cores-on-flakes and the
burin-cores-on-flakes"The decision seems to be based on thickness. Therefore
plunging flakes with a thick distal end are reduced on the distal part, and flakes,

where the bulb is the thickest part, are worked on the proximal end.

4.4. CHAINES OPERATOIRES
There are two primary reduction sequences which are both unidirectional. One is

a parallel system on Levallois-like cores (N=12), and the other is a laminar system
on platform cores (N=19). Both reduction sequences produce elongated
products, which are blades, triangular blades and triangular flakes [44]. Apart
from this, bidirectional reduction is seen on some of the parallel (N=5) and
prismatic cores (N=3).

The reduction methods described above are only part of the whole chaine
opératoire as re-use and recycling of pieces, including blanks, cores, and chunks,
can be seen in multiple ways. The recycling of cores and chunks into tools, is
rarely seen on 0.3% of the assemblage. Cores-on-flakes are not interpreted as a
form of recycling, as raw material sources were close and plentiful [6 p. 39].
There was, therefore, no pressure of maximising the output of raw material.
Wojtczak [35,41] describes cores-on-flakes as a sub-division in the reduction
sequence for the Hummalian assemblage in Hummal, Syria. In the case of
Hummal.; The cores-on-flakes are interpreted as a ramification of the chaine
opératoire, rather than a case of recycling. The same can be said for the Florisbad
material, where several cores-on-flakes are present, which are either reduced in
a similar way as the parallel cores (in a unidirectional manner) and produce the
same (predetermined) blank shapes.

Hovers [43] interprets cores-on-flakes from the Levantine Mousterian slightly
differently, namely as a separate operational sequence which starts with the

selection of flakes as cores [45]. This view can be applied to the burin-cores,
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which are reduced with a different strategy. The burin-cores also produce highly
specific blank shapes, which are included in the general repertoire by a separate
chaine opératoire. It is unclear if the re-used flakes were picked up and used as
cores in the same time as the flake was produced, or if it was only picked up
during a much later occupation.

Kuman [5,11] also describes cores-on-flakes in the Unit F assemblage; however,
burins fell in the category of tools, whereas in this study, they are interpreted as
burin-cores. With this distinction, the technological repertoire of the Florisbad
occupants shows a wider range of core reduction methods and desired blank

shapes than noted by Kuman [5,11] and Henderson [6,8].

5. SUMMARY AND SITE FUNCTION

The results here show the complete chaines opératoires used during the
accumulation of the MSA horizon, adding more perspectives to Kuman's study of
the Florisbad Unit F lithics. With the inclusion of material from the Henderson
excavation, a more detailed description of the lithic technology is possible. This
entails that laminar products, both blades and bladelets, are manufactured in
two reduction systems. One is performed on parallel and platform cores which
are reduced with a recurrent unidirectional method, in this reduction system
triangular blanks are also produced. The other reduction system uses burin-like
blows on cores-on-flakes which produce laminar products with specific
thickness-to-width ratio and predominant hinge terminations. The main
difference compared to earlier studies is the inclusion of burins into the core
category, as opposed to categorising them as tools. It is shown here that burin-
cores are a systematic and frequent feature of the assemblage. The kind of
reduction illustrated on multiple burin-cores indicate a primary function as cores.
In addition to the expedient character already described by both Kuman [5,11]
and Henderson [8], the frequency of opportunistic behaviours such as re-use and
recycling is shown here. This includes the use of flakes as core blanks and the use
of cores as tools.

All steps of the reduction sequence with small knapping-debitage are found in

this assemblage, and implements have been used on-site. The faunal remains
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indicated that the site was a butchering and processing site [5,8,10,11]. Kuman
and Henderson deduced from the lithic material that the site was used for
multiple short occupations [6,8,11]. Brink and Henderson [23] inferred from the
spatial distribution of faunal remains, lithics and a hearth that different activity
zones existed in specific areas of the site. They determined that the consumption
of prey, including marrow extraction, was focused around the hearth area. The
processing and main butchery area was located about 10 m to the east of the
hearth [23]. They also found a concentration of lithics interpreted as a knapping
spot close to the hearth (Fig 13). Lithic refits were only found in either the
knapping area at the hearth, or in the concentration further east, where the

processing was happening. No refits between these locations could be made [23

p. 14].
e o B ] 1

40 a0 1%
T — <dm

‘B R

. b S R O O )
ol 2 g .
| ok R
|
| ]
+*
B P - - &
.P‘
al @

E'_ ,,,,, et J 10

% 12

I = =1 lu

I|II = o |t 1 |
ur i | i Ll
[o8iries | #Berien 2|

FIG 43. FLORISBAD MSA HORIZON. SPATIAL DISTRIBUTION OF MACRO DEBITAGE (EMPTY DOTS) AND

CORES (FILLED DOTS) WITH THE HEARTH AREA, FROM BRINK AND HENDERSON [23 FiG 11].

The presentstudy supports the inference of a processing site. Tools were

produced to be used immediately. The variety of blank shape and dimensions
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might further relate to opportunistic production of tools needed at hand. This
variety may also be related to shorter visits over a long period of time, and
various groups of people visiting the site. The high amount of re-use, as is seen in
recycling cores into tools or using flakes as cores, mainly may be associated with
multiple visits. The sub-step of recycling and re-use is not relatable to specific
provisioning systems, but instead to the site function [35,46]. As tools were most
likely produced and used on-site and the function of the site was primarily

processing, interpretation about provisioning systems is less relevant [46].

6. DISCUSSION: COMPARISON TO OTHER MIS 5 ASSEMBLAGES
IN THE SOUTH AFRICAN LANDSCAPE

In order to understand possible mobility and transmission of information
processes in MIS 5, an inter-assemblage comparison is essential [47]. Here |
provide a comprehensive summary of the main technological characteristics of
South African MIS 5 sites, adding to the growing body of literature on this topic
[11,48-57] (see S1 Text for a description of the technology).

TABLE 8. MIS 5 SITES DISCUSSED IN THIS STUDY WITH THEIR SETTING, REGION, RAINFALL ZONE AND

MIS 5 SUB-STAGE (IF POSSIBLE)

MIS 5 sub-
site setting region rainfall zone stages
Florisbad interior open-air site | Free State summer rainfall | MIS 5e

. . . KwaZulu- .
Border Cave |interior cave site Natal summer rainfall | MIS 5-6
Bushman . . . .
interior rock shelter | Limpopo summer rainfall | MIS 5
Rockshelter
. . . KwaZulu- .
Sibudu Cave |interior rock shelter Natal summer rainfall | MIS 5
Klasies River ) ear-round
. coastal cave site Eastern Cape ¥ . MIS 5c-d
main site rainfall
Pinnacle Point . year-round
coastal cave site Western Cape | ' . MIS 5¢, d, e
13B rainfall
Pinnacle Point . ear-round
coastal cave site Western Cape 4 . MIS 5a-b
5-6 rainfall
Cape St. . ear-round
P coastal cave site Western Cape ¥ . MIS 5
Blaize rainfall
. ear-round
Blombos Cave | coastal cave site Western Cape \r/ainfall MIS 5b-c
Die Kelders 1 | coastal cave site Western Cape | winter rainfall MIS 4-5
Ysterfontein 1 | coastal rock shelter | Western Cape | winter rainfall MIS 5
Hoedjiespunt | coastal open-air site | Western Cape | winter rainfall MIS 5

146




1

Diepkloof

interior rock shelter | Western Cape | winter rainfall MIS 5d
Rockshelter

pre-MIS 4,
MIS 5-6

Putslaagte 8 |interior rock shelter | Western Cape | winter rainfall

Lithic analysis in South Africa has changed over the last 20 years in its approach
to understanding technology rather than describing the typology. However,
depending on the researcher, different variables are used for analyses. This study
refers to the most recent descriptions of MIS 5 assemblages [30,48,51,52,55—-64]
and the older analysis of Border Cave as essential data were not reported in
more the recent literature [65]. One of the problems of inter-site comparison are
ambiguous terms, e.g., the term "point" is traditionally used for retouched
triangular blanks, with an undertone of its use as a spear or arrowhead. Over
time, the term has been used with different meanings, especially in some
literature of the MSA, where unretouched convergent flakes and blades have
also been included as points (e.g. [66—68]).

The assemblage descriptions in S1 Text are given with the most detail possible
according to the categories. The different MIS 5 assemblages of a site are
described separately in S1 Table with their age and MIS 5 sub-stage. The name of
the techno-complex or industry is provided from the relevant literature. Raw
material information is divided into local (<20 km) and non-local (>20 km)
sources. The dominant chaines opératoires, as well as those of a secondary
character, are described. The knapping technique is either directly taken from
the literature, or assumed from descriptions of frequent siret breaks, bulbs of
percussion and lips (information in brackets stems from publications that are not
explicit about the knapping technique). S1 Table also includes the frequencies of
cores, the different blank shapes, facetted platforms, tools and edge damage. By
comparing these parameters, it is evaluated how similar/dissimilar the MIS 5

sites in different regions and settings are.
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FIG 54. MAP OF SOUTH AFRICA WITH SITES MENTIONED IN THIS PAPER. BLOMBOS CAVE (BBC),
BORDER CAVE (BC), BUSHMAN ROCKSHELTER (BRS), CAPE ST. BLAIZE (CSB), DIE KELDERS 1 (DK 1),
DIEPKLOOF ROCKSHELTER (DRS), FLORISBAD (FRS), HOEDJIESPUNT 1 (HJP 1), KLASIES RIVER (KRM),

PUTSLAAGTE 8 (PL 8), PINNACLE POINT (PP), YSTERFONTEIN 1 (YF 1).

The dates for the presented sites vary between MIS 5a to MIS 5e. Die Kelders 1
has younger dates between MIS 5 and 4; however, no MIS 4 tool types are
present, so it is hypothesised here that the assemblage covers MIS 5. The sites
encompass different environments (coastal and inland) and settings (cave and
open-air). This study builds on previous ones partly exploring similarities in lithic
material over South Africa [47,48,53]. Common characteristics in all the
assemblages are known to be the dominant use of local raw materials, a direct
hard hammer internal percussion technique, a low frequency of formal tools
with denticulates/notches and scrapers prevailing and common platform
faceting (frequency can vary from 10% up to 52%, S1 Table) (see e.g.
[51,53,69,70]). Some sites differ slightly, but in general, this pattern can be
applied to all MIS 5 assemblages discussed in this paper.

Local raw materials comprise about 90-100% in all assemblages. The rock type

can differ between available sources of quartzite, silcrete, quartz, dolerite and
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hornfels. Exceptions to this trend is the pre-Still Bay type Lyn at Diepkloof with
17% of raw material stemming from exotic sources more than 30 km away.
Slightly higher percentages of non-local raw materials with the furthest outcrops
in 10-30 km distance are found at HDP1 AH Il and in the Pinnacle Point 13B MIS
5e assemblage.

For most MIS 5 assemblages a direct internal percussion with a hard hammer is
described. in some cases, this percussion technique is implied by the presence of
common siret fractures and hammerstones. At Sibudu a soft stone hammer in
combination to hard hammer is assumed. Only Hoedjiespunt 1 and the Bushman
Rockshelter lower layers display the use of bipolar percussion on quartz,
although other raw materials are reduced with a handheld direct percussion
technique. This shows widespread use of the same percussion technique with an
adaptation for quartz in some localities.

The amount of formal tools is known to be very low in MIS 5. Most assemblages
have tool frequencies of ca. 2%. However, some assemblages contain more tools
(> 5%); those are Bushman Rockshelter upper, Sibudu, Cape St. Blaize and
Diepkloof type Lyn.

Regional patterning of tools types has been described by multiple authors
[53,61,69] and the comparison here confirms this. For the west and south coast
denticulates and notches have been identified as the most common tool type
during MIS 5 (e.g. [53]). As illustrated in Table A1, these tool types are commonly
paired with scrapers and laterally retouched pieces, less common are burins,
backed pieces and piéces esquillées. The only exception in this area is Diepkloof
type Lyn, which includes bifacial pieces. An interior site with a comparable toolkit
to the eastern and western coast is Florisbad. The inland sites in the north-east
of South Africa exhibit a different formal tool composition. Uni- and bifacial

pieces are only seen at Border Cave, Bushman Rockshelter and Sibudu.

6.1. BLANK PRODUCTION

Variation is seen in different chaines opératoires and the preferred shape of end-
products. The three dominant types of end-products identified are elongated
pieces (blades and triangular blades), triangular flakes, and flakes. Every MIS 5

assemblage is either focused on only one of these blank types, or two blank
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types with varying relation to each other. Depending on the preferred blank type
different chaines opératoires are used. Elongated products are most commonly
produced with a unidirectional parallel reduction strategy, as seen at Diepkloof
pre-Still Bay, Bushman Rockshelter layer 28, Sibudu A-C layers and possibly
Ysterfontein 1. Triangular flakes are also produced with a unidirectional
reduction on parallel cores (Blombos, Pinnacle Point 5-6). A combination of
elongated products and triangular flakes, both produced with unidirectional
parallel reduction systems are present at Klasies River SMONE-SBLS, Pinnacle
Point 13B MIS 5c-e, Cape St. Blaize, Diepkloof MSA-Mike and Florisbad.
Triangular flakes produced by inclined/discoid or centripetal reduction, are
prevalent only at Putslaagte 8 MIS 5-6. For the production of flakes, a centripetal
reduction on parallel cores and inclined reduction are the most common
strategies. This is seen at Die Kelders 1 layer 6 East and West, Border Cave BACO-
A-D and Hoedjiespunt 1 AH I-lll. Hoedjespunt 1 and Putslaagte 8 pre-MIS 4 are
the only assemblages with frequent bipolar reduction (on quartz).

The production of triangular flakes seems to be concentrated on the southern
Cape with two outliers, which are Diepkloof MSA Mike on the western coast and
Florisbad in the Free State, these sites also exhibit triangular flake production. A
production of bladelets is seen in a few assemblages across the landscape, but
only at Florisbad, Bushman Rockshelter and Klasies River frequencies higher than
5% are present [30,61] (S1 Table).

Following Wallace and Shea [71], expedient or opportunistic core technology is
linked to decreased mobility or rather sedentism. In their definition, expedient
technology is characterised by being highly wasteful, producing no specific blank
shape or size, needing limited effort and little technical knowledge. In this study,
it is argued that although expedient and opportunistic behaviour is seen, the
technical know-how and the desire to produce specific blank shapes are present.
The case of Florisbad shows, that the core blank and preparation was not as
crucial as the blank shape. Blank morphology was, therefore, the main objective
of the Florisbad knappers, cores are variable as seen in the platform and parallel
cores and cores-on-flakes. One blank shape could only be achieved by burination

of flakes, and those are at least half as thick as wide (<2:1 width-thickness ratio).
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In order to achieve these blanks, the chaine opératoire was expanded with burin-
cores.

Most MIS 5 sites show characteristics of expedient reduction technology. The
core reduction method seems rather opportunistically chosen to produce a
specific shape of blank, as seen at Blombos M3, where triangular flakes are
produced by multiple core reduction sequences, and at Hoedjiepunt 1 where
flakes are the main product, but three different core reduction methods were
used, including bipolar, inclined and parallel reduction.

The MIS 5 assemblages of all sites show a pattern of rather expedient technology
with the dominant use of local raw materials and a low amount of formal tools.
For some sites, a system of place provisioning was established (e.g. Klasies River
[30]). Expedient technology and place provisioning both point towards decreased

mobility.

6.2. SIMILARITIES OVER FAR DISTANCES
A high degree of similarity between assemblages from sites far apart as Florisbad

and Klasies River is astonishing. The Klasies River MSA Il has close similarities to
the Florisbad MSA horizon in many respects: a unidirectional parallel reduction
method, similar product types, namely elongated products as well as triangular
flakes, and similar tool types. This could mean, that communication and
knowledge transmission across the country already existed as early as MIS 5, as
during MIS 4. This is indeed interesting, as most MIS 5 sites (including FRS and
KRM) express expedient technology, which is characteristic of decreased mobility
[71]. One way of resolving might be to look at the site function. Klasies River was
identified as a residential site with more extended and repeated visits. Florisbad,
on the other hand, was used as a processing site for hunting and butchering and
therefore repeated but short visits. Florisbad is one of only a few open-air sites
during MIS 5, and it is only due to its position at a spring with constant
sedimentation that such a securely dated living floor exists in an open-air site.

Contradictory to other studies, | found a high degree of similarity between sites
of different regions of the country. Florisbad lies in the summer rainfall zone, and
it is an open-air processing site. Klasies River is a residential cave site on the

southern Cape and is located in a year-round rainfall zone. It is interpreted that
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site location, setting and function was not a determining factor for the

technological choices of early modern humans. It is also apparent, that although

regional patterning in lithic technology exists to some extent [53,61,69,70],

Florisbad demonstrates that these patterns might not be as confined as thought.
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SUPPLEMENTARY MATERIAL

S1 TABLE. COMPARATIVE TABLE WITH LITHIC ASSEMBLAGES OF SOUTH AFRICA DATING TO MIS 5 ACCORDING TO RAINFALL ZONES (AFTER MACKAY ET AL.

INFORMATION IN THE LITERATURE.

2014). NI FOR NO

Site Ass MIS dating [techno- | raw materials main chaine | other knapping % % % % 9% flakes * % % % % tool types source
setting | em complex opératoire chaines technique cores® triang triang blades® bladelet | facete tools® edge
blag opéra- ular ular s d damag
e toires flakes® | blades platfor e
a ms®
Summer Rainfall Zone
Florisba | MS MIS 121+ 6 100% local: hornfels unidirectional parallel burin- Free-hand 4.3% 3.2% 13.5% 20.5% 58.9% 6.2% 35% 1.4 6.2% denticulate, this
d A- 5e ka OSL (96%), <1% dolerite, system, unidirectional cores, hard hammer % lateral retouch, paper
-interior| hori quartzite, shale, laminar system on cores- internal side scraper,
open-air| zon sandstone, silcrete platform cores on-flakes direct notch, end-
site percussion scraper
Border 4 MIS MSA 100% local: hornfels Levallois for flakes and - (Hard >1% ni ni 5% (of all 25% (of ni presen ni ni ni Backw
Cave WA 56 1/ (40%), rhyolite blades hammer lithics > all lithics t ellet
- interior Pieters (40%), basalt (18%), direct 2cm) >2cm) al
cave berg quartzite (2%) percussion) 2018
5BS MIS IMSA 100% local: basalt Levallois for flakes and - (Hard ca. 1% ni ni 1% (of all 21% (of ni presen ni ni ni
5-6 i/ (35%), hornfels blades hammer lithics > all lithics t
Pieters (25%), rhyolite direct 2cm) >2cm)
berg (18%), calcedony percussion)
(4%), quartzite (1%)
BAC MIS older MSA1 100% local: rhyolite irregular cores, plain (Hard 0.8% 4.5% 0% 6.9% 88.6% - ni 0.2 ni scraper, Beaum
OA- 5-6 than (78%), quartzite radial/discoid cores, platform hammer % retouch on ont
B 80— (14.9%), calcedony adjacent platform cores direct incl. point, bifacial 1978,
122 ka (5.6%), quartz cores percussion) <20 and unifacial Griin
ESR (0.1%) mm point, burin &
BAC MIS older IMSA 1 100% local: rhyolite irregular cores, - (Hard 1.1% 5.9% 0% 7.2% 86.9% - ni 0.2 ni backed piece, Beaum
ocC 5-6 than (70.7%), quartzite adjacent platform hammer % scraper, ont
D 80— (16.4%), calcedony cores, radial/discoid direct incl. retouch on 2001
122 ka (9.5%), quartz cores percussion) <20 point, bifacial
ESR (0.2%) mm and unifacial
point, burin
Bushma upp MIS 73+6 Pieters 100% local: discoid, centripetal - Hard and soft ni ni ni ni ni ni "often 83 ni convergent and Porraz
n er 5 ka, burg hornfels, quartz, and unidirectional hammer facete % lateral etal.
Rockshel pha 91+ quartzite, other Levallois, semi- d" scrapers, 2015
ter se 10 ka prismatic platform bifacial piece,
-interior '21' osL cores Kostienki tool
rockshel| low MIS 75+6 [Pieters 100% local: hornfels unidirectional and bipolar Free-hand 0.6% 0.7% ni 30% 50.1% 19.1% 8- 5.2 presen end-scraper, Porraz
ter er 5 ka, burg (66%), quartz, centripetal Levallois, hard hammer (compl including (complete (compl 12.5% % t scraper, notch, etal.
pha 97 + quartzite, other semi-prismatic internal ete laminar and ete denticulate 2018
se 10 ka platform cores direct and flakes fragment and
'28' osL percussion, fragm (complet ary) fragme
bipolar (only entary eand ntary)
on quartz) ) fragment
ary)
Sibudu- ADA MIS older pre- 100% local: dolerite Laminar unidirectional bipolar only for 0.6% 3.2% ni 29.6% 66.8% 0.4% 5.4% 6.9 ni Unifacial Schmi
interior M 5 than Still (90.3%), quartzite with lateral crest on blades: hard (compl (complet (complete (all % pointed forms, detal.
rockshel 77.2+2 Bay (4.6%), hornfels parallel cores and soft ete eand and layers (of scrapers, 2019
ter .1ka (2%), sandstone hammer and fragment fragment combi deb bifacial tools
OSL (1.5%), quartz internal fragm ary) ary) ned) itag (including




(1.4%), chert (0.3%) direct entary e<3 serrated
percussion ) cm) pieces),
denticulates
AN MIS older pre- 100% local: dolerite Laminar unidirectional bipolar only for 1.3% 3.0% ni 23.8% 73.0% 0.2% 5.4% 6.9 ni Unifacial
NIE 5 than still (86.6%), quartzite with lateral crest on blades: hard (compl (complet (complete (all % pointed forms,
77.2+ [Bay (6.3%), sandstone parallel cores and soft ete eand and layers (of scrapers,
2.1ka (3.3%), hornfels hammer and fragment fragment combi deb bifacial tools
osL (2.7%), quartz internal fragm ary) ary) ned) itag (including
(0.9%), chert (0.1%) direct entary e<3 serrated
percussion ) cm) pieces),
denticulates
BAR MIs older pre- 100% local: dolerite Laminar unidirectional bipolar only for 1.3% 2.3% ni 22.1% 75.6% 0.0% 5.4% 7.8 ni Unifacial
T 5 than Still (84.4%), sandstone with lateral crest on blades: hard (compl (complet (complete (all % pointed forms,
77.2+ Bay (6.1%), quartzite parallel cores and soft ete eand and layers (of scrapers,
2.1ka (4.2%), quartz hammer and fragment fragment combi deb bifacial tools
osL (3.8%), hornfels internal fragm ary) ary) ned) itag (including
(1.6%) direct entary e<3 serrated
percussion ) cm) pieces),
denticulates
BEA MIS older pre- 100% local: dolerite Laminar unidirectional bipolar only for 0.4% 1.3% ni 24.0% 74.3% 0.4% 5.4% 10. ni Unifacial
5 than [Still (81.4%), sandstone with lateral crest on blades: hard (compl (complet (complete (all 4% pointed forms,
77.2+ |Bay (8.3%), quartzite parallel cores and soft ete eand and layers (of scrapers,
2.1ka (5.1%), quartz hammer and fragment fragment combi deb bifacial tools
osL (2.9%), hornfels internal fragm ary) ary) ned) itag (including
(1.5%), chert (0.7%) direct entary e<3 serrated
percussion ) cm) pieces),
denticulates
CAS MIS older pre- 100% local: dolerite Laminar unidirectional bipolar only for 0.2% 0.2% ni 27.5% 72.1% 0.2% 5.4% 9.2 ni Unifacial
PER 5 than Still (78%), sandstone with lateral crest on blades: hard (compl (complet (complete (all % pointed forms,
77.2+ Bay (11.7%), quartzite parallel cores and soft ete eand and layers (of scrapers,
2.1ka (6.2%), quartz hammer and fragment fragment combi deb bifacial tools
OoSL (2.6%), hornfels internal fragm ary) ary) ned) itag (including
(0.8%), chert (0.8%) direct entary e<3 serrated
percussion ) cm) pieces),
denticulates
CHA MIS older lpre- 100% local: dolerite Laminar unidirectional bipolar only for 0.7% 1.0% ni 30.8% 67.8% 0.4% 5.4% 8.5 ni Unifacial
NTA 5 than [Still (73.4%), sandstone with lateral crest on blades: hard (compl (complet (complete (compl (all % pointed forms,
L 77.2+ [Bay (14.6%), quartzite parallel cores and soft ete eand and ete layers (of scrapers,
2.1ka (9.3%), quartz hammer and fragment fragment and combi deb bifacial tools
osL (1.6%), hornfels internal fragm ary) ary) fragme ned) itag (including
(0.9%), chert (0.2%) direct entary ntary) e<3 serrated
percussion ) cm) pieces),
denticulates
Year-Round Rainfall Zone
Klasies SM MIs - Mosse 100% local: quartzite | unidirectional system - Free-hand 1.8% 9.6% 8.6% 6.9% 71.4% 7.8% 15.2% 0.7 16.4% Denticulate, Brenner
River ONE 5c-d | Bay/ (92%), quartz (6%), (parallel and platform hard hammer % notch and
main IMSA sandstone, silcrete cores) internal Wurz
site - n/ (<1%) direct 2019,
coastal IMSA percussion Brenner
cave Rb etal.in
BOS MIS - Mosse 100% local: unidirectional system some Free-hand 3.6% 18.8% 13.1% 11.2% 56.7% 3% 23.6% 2.8 31% Denticulate, press
One Sc-d I Bay/ Quartzite (86%), (parallel and platform bidirecti hard hammer % notch, scraper,
& IMSA quartz (13%), cores) onal internal lateral retouch
Two i/ sandstone (1%) parallel direct
IMSA cores percussion
b
BOS MIs - Mosse 100% local: unidirectional system some Free-hand 0% 13.4% 11.5% 11.5% 57.5% 8% 14.5% 13 16.1% scraper
Thre 5c-d | Bay/ quartzite (98%), (parallel and platform bidirecti hard hammer %
e IMSA quartz (2%), cores) onal internal
(onl n/ sandstone parallel direct
y1l IMSA cores percussion
squ b
are)
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SBL MIS - Mosse 100% local: unidirectional parallel - Free-hand 0% 17.5% 8.8% 1.8% 70.2% 5% 7.8% 0% 10.6% -
5] Sc-d I Bay/ quartzite (97%), system hard hammer
(onl IMSA quartz (2%), internal
y1 "/ sandstone (2%), direct
squ IMSA shale (<1%) percussion
are) b
Pinnacle| SBS/ MIS 94+3 >90% local: Unidirectional system Centripe (Hard 1.4% 7.2% (flake- and 11.5% (of 55.9% (of 0.5% 27.5% 2.1% incl. <20 bulbar Thomps
Point URS Sc ka OSL quartzite (84.9%), (platform and parallel tal hammer incl. blade-sized points complete complete mm thinning, notch, |onetal.
13B (Eas quartz (11.5%) cores) (parallel) direct <20 of complete and and and backed, 2010,
-coastal| t) <10% non-local: percussion) mm broken blanks broken broken denticulate, Jacobs
cave silcrete (2.7%) and chunks) blanks blanks burin-like etal.
and and retouch 2010
chunks) chunks)
LBS MIS 99+4 >90% local: Unidirectional system Centripe (Hard 5.6% 12.7% (flake- and 9.8% (of 49% (of 0.8% 23.7% 4% incl. <20 bulbar
1, Sc ka, quartzite (80.8%), (platform and parallel tal hammer incl. blade-sized points complete complete mm thinning, notch,
ubB 124 + quartz (13.3%) cores) (parallel) direct <20 of complete and and and backing,
S Ska <10% non-local: percussion) mm broken blanks broken broken denticulate,
Unit. osL silcrete (3.9%) and chunks) blanks blanks burin-like
(We and and retouch
st) chunks) chunks)
Low Mis 110+ >90% local: Unidirectional system Centripe (Hard 11.9% 2.4% (flake- and 4.7% (of 54.8% (of 0% 28% 0% incl. <20 -
er 5d 4ka quartzite (88.1%), (platform and parallel tal hammer incl. blade-sized points complete complete mm
Roo osL quartz (9.5%) cores) (parallel) direct <20 of complete and and and
f <10% non-local: percussion) mm broken blanks broken broken
Spal silcrete (2.4%) and chunks) blanks blanks
| and and
(Eas chunks) chunks)
t)
(Lo MIs 125+ 85.7% local: Unidirectional system Centripe (Hard 0% 8.7% (flake- and 13% (of 57.6% (of 0.9% 26.3% 1.7% incl. <20 bulbar
MS 5e 5ka quartzite (77.9%), (platform and parallel tal hammer incl. blade-sized points complete complete mm thinning, notch,
A osL quartz (7.8%) cores) (parallel) | direct <20 of complete and and and backing,
Upp 12.6% non-local: percussion) mm broken blanks broken broken denticulate,
er/ silcrete and chunks) blanks blanks burin-like
Mid and and retouch
dle chunks) chunks)
Pinnacle| LBSL MIS 86+3 Quartzite (95%), Unidirectional discoid; (Hard 0.1% 63% (points of ni ni ni 33% 0% 3.8% - Brown
Point5-| R 5a-b -79+ silcrete, chert, multi- hammer incl. end products) (of incl. 2011
6 Jed/ 3ka hornfels, quartz direction | direct <20 compl <20
-coastal| JR osL al percussion) mm ete mm
cave Qua blanks)
rtzit
e
CapeSt Cl-4 MIS - Mosse 100% local: radial cores, blade and - (Hard 8.1% 7.7% ni 22.8% 52.6% ni 51.9% 12. ni "general Thomps
Blaize and 5 | Bay quartzite (92%), point cores hammer incl. (proba (probably (probably 8% retouch", on &
-coastal CU silcrete, calcedony, (Goodwin: flake cores, direct <20 bly including including notch, Marean
cave hornfels, shale, Levallois or disc cores) percussion) mm includi fragments)  fragment denticulate, 2008,
quartz ng s) backing
fragm
ents)
Blombos| M3 MIS 98+5 100% local: silcrete Unidirectional parallel multidire Free-hand 1.5% 20% No 8% 72% 0% 15.7% 23 1.3% Notch, Douze
-coastal| pha Sc-b -82+ (65%), quartzite system, ctional hard hammer differe % denticulate, etal.
cave se 4ka (19%), quartz (17%), centripetal parallel internal ntiatio scraper, short 2015
osL other (1%) system, inclined direct nto retouch, borer,
system percussion blades burin
Winter Rainfall Zone
Die laye MIS 67.9+ 100% local: uni- and bidirectional (Hard 0% ni ni 0.4% ni ni ca.1/3 0.1 ni Notch, Thacke
Kelders | r4 4-5 5.1- quartzite (80.2%), system (platform and hammer "flake- % denticulate, ray
1 104.5 quartz (17.5%), parallel cores), direct blades" incl. lateral retouch, 2000;
- coastal +6.3 silcrete (2.3%) centripetal reduction percussion) of <20 scraper Schwa
cave ka OSL (radial cores) debitage mm rcz &
incl. <20 Rink
mm 2000
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laye MIS 69.4 + 100% local: uni- and bidirectional (Hard 0.3% ni ni 0.4% ni ni ca.1/3 0.2 ni Notch,
ré 4-5 59- quartzite (62.5%), system (platform and hammer "flake- % denticulate,
97.9% quartz (34.5%), parallel cores), direct blades" incl. lateral retouch,
8.3 ka silcrete (0.3%) centripetal reduction percussion) of <20 scraper
osL (radial cores) debitage mm
incl. <20
mm
Wes MIS - 100% local: radial cores (Hard 0.1% ni ni 2.3%"flak 97.7% ni 15- 0.4 0.3- Notch, Avery
t 4-5 quartzite (86.4%), hammer e-blades" 20% % 8.0% denticulate, etal.
Upp quartz (11.6%) direct of incl. lateral retouch, 1997,
er percussion) complete <20 scraper Thacke
laye blanks mm ray
ré 2000
Wes MIS - 100% local: radial cores (Hard 0% ni ni 0% " 100% ni 15-20% 0% 0.3- Notch,
t 4-5 quartzite (90.9%), hammer flake- incl. 8.0% denticulate,
Low quartz (9.1%), direct blades" <20 lateral retouch,
er silcrete (2%) percussion) of mm scraper
laye complete
ré blanks
East MIS - 100% local: radial cores (Hard 1.0% ni ni 6.5%" 93.5% ni 15-20% ni 0.3- Notched,
laye 4-5 quartzite (82.4%), hammer flake- 8.0% denticulate,
ré quartz (15.2%), direct blades" lateral retouch,
silcrete (2.4%) percussion) of scraper
complete
blanks
laye MIS - 100% local: uni- and bidirectional (Hard 0.2% ni ni 0.3% ni ni ca.1/3 0.2 ni Notch, Thacke
r8 4-5 quartzite (39.2%), system (platform and hammer "flake- % denticulate, ray
quartz (60.7%), parallel cores), direct blades" incl. lateral retouch, 2000;
silcrete (0.1%) centripetal reduction percussion) of <20 scraper Schwa
(radial cores) debitage mm rcz &
incl. <20 Rink
mm 2000
laye MIS 99.4+ 100% local: uni- and bidirectional (Hard 0.5% ni ni 1.7% ni ni ca.1/3 0.3 ni Notch,
r10 4-5 4.7 - quartzite (60.3%), system (platform and hammer "flake- % denticulate,
160.0 quartz (35.9%), parallel cores), direct blades" incl. lateral retouch,
+8.0 silcrete (3.9%) centripetal reduction percussion) of <20 scraper
ka OSL (radial cores) debitage mm
incl. <20
mm
laye MIS 63.5+ 100% local: uni- and bidirectional (Hard 2.0% ni ni 3.4% ni ni ca.1/3 1% ni Notch,
ri2 4-5 3.8- quartzite (41.7%), system (platform and hammer "flake- incl. denticulate,
102.7 quartz (24.5%), parallel cores), direct blades" <20 lateral retouch,
+7.6 silcrete (33.8%) centripetal reduction percussion) of mm scraper
ka OSL (radial cores) debitage
incl. <20
mm
laye MIS - 100% local: uni- and bidirectional (Hard 0.3% ni ni 1.1% ni ni ca.1/3 0.5 ni Notch,
ria 4-5 quartzite (68.8%), system (platform and hammer "flake- % denticulate,
quartz (30.8%), parallel cores), direct blades" incl. lateral retouch,
silcrete (0.4%) centripetal reduction percussion) of <20 scraper
(radial cores) debitage mm
incl. <20
mm
Yster- gro MIS 120.6 100 % local: silcrete Uni- and bidirectional discoid Free-hand 1% "almo ni 14.8% 85% ni 15% - denticulate, Halket
fontein  ups 5 +6.6 (47%), clacrete system (platform and cores hard hammer stno ("most 2.2 notch, scraper tetal.
1 1-13 ka, (30.3%), dolerite, parallel cores), internal points ly % 2003;
- coastal 132.1 quartz, diorite, parallel centripetal direct " inform incl. Avery
cave/roc +8ka shale, granite, system percussion (Douz al") <20 etal.
kshelter osL quartzite eetal. mm 2008;
2015) Wurz
2012
Hoedjies| AHI Mis 130- >90% local: Quartz Inclined, bipolar - Hard 2.8% 0% 0% 2.3% 97.7% 0% 5.8% 4% - Denticulate, Will et
- 5 100 ka (76.6%), calcrete, platform, parallel hammer side scraper, al.
punt 1 ESR, quartz porphyry cores percussion; minimal 2013;
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- coastal U-Th <10% non-local (10- bipolar (only retouch, notch Dating:
open-air 30 km): silcrete, on quartz) Yoshid
site other a
AH MIS 130- >90% local: Quartz Bipolar, inclined, - Hard 3% 0% 0% 3% 97% 0% 4% 4.7 - Denticulate, 1996;
I 5 100 ka (91%), calcrete, parallel cores hammer (n=1) % minimal Wood
ESR, quartz porphyry percussion; retouch, notch, borne
U-Th <10% non-local (10- bipolar (only scraper, lateral 2000
30 km): silcrete, on quartz) retouch on
other blade
AH MIS 130- 83% local: Quartz Inclined, bipolar, - Hard 2.9% 0% 0% 7.1% 92.3% 0% 5.1% 4.1 - Denticulate,
1] 5 100 (61%), calcrete, parallel cores hammer (n=1) % minimal
ka, quartz porphyry percussion; retouch,
ESR, 17% non-local (10- bipolar (only notched,
U-Th 30 km): silcrete, on quartz scraper
other
Diepklo  Pre- MIS 100+  pre- 83% (sub-)local: centripetal parallel - Free-hand 1.5% 5.9% No 14.3% 77.6% 2.2% 13.3% 9.8 ni Scraper, Porraz
of Still 5d 10 ka Still Quartzite (65%), system, unidirectional hard hammer differe % denticulate/not  etal.
-interior Bay Bay quartz (12%), "Y-B internal ntiatio ch, bifacial 2013a,
rockshel type silcrete" (6%) direct nto pieces, piece 2013b
ter Lyn 17% exotic: silcrete percussion blades esquillée,
(15%), hornfels marginal
(2%),0ther retouch
Ms MIS 107 + >90% (sub-) local: unidirectional parallel centripet Free-hand 3.3% 17.8% No 13.4% 67.7% 1.1% 20.1% 3.2 ni marginal
A 5d 11- quartzite (86%), system (Levallois), al hard hammer differe % retouch,
Mik 100 + quartz (8%), "Y-B unidirectional laminar parallel internal ntiatio denticulate/not
e 10 ka silcrete" (2%) system on platform (Levalloi direct nto ch, scraper,
<10% exotic: cores s), percussion blades piéce esquillée
silcrete, hornfels, accourcis
other point
reductio
n
Putslaag FOB pre >76ka dentic 100% local: bipolar, Levallois - (Hard 5.7% presen ni 5-10% ni 0% 10- 5% presen denticulate, Mackay
te8 SS MIS osL ulate hornfels, quartzite, hammer t laminar 20% t piéce esquillée etal.
-interior  spit 4 MSA? quartz, silcrete direct products 2015
rockshel  6-8 (<10%) percussion)
ter FOB Mis >76ka |early 100% local: discoid Levallois (Hard 2% "preva ni 0-10% ni 0% 10- 2.6 presen denticulate
SS 5-6 osL IMSA hornfels, quartzite, hammer lent" laminar 20% % t
spit quartz, silcrete direct products
9-14 (<10%) percussion)

® of complete blanks

®of all debitage >20 mm including fragments
°of preserved platform
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S1 TEXT. MIS 5 LITHIC TECHNOLOGY BY SITE. LITERATURE COMPILATION

BORDER CAVE
Border Cave has been excavated in the 1970's and the analysis of the lithic material

is Beaumont's master thesis from 1978 [1]. Here the layers BACO (Basal Complex) A-
D are discussed, as these have been dated to MIS 5-6 with ESR [2]. The BACO layers
stem from excavation area 3A and 3B, and are situated underneath layer 4 WA. All
material dated below 4 BS including 4 WA and BACO is attributed as belonging to
the MSA 1 techno complex (following Volman [3]) or the Pietersburg [4]. The recent
paper by Backwell and colleagues [4] is a preliminary study of the newly excavated
material. It discusses layers 4 WA and 5 BS with some technological descriptions.
The raw material is all from local sources, however, the composition is equally
hornfels, basalt and rhyolite. The reduction strategy follows the Levallois method
for flakes and blades with a number of typical Levallois points [4]. Blades are
depicted as a prominent characteristic of the assemblages. Interestingly, a bladelet
component is also described for these layers [4].

In Beaumont's study [1] basalt and hornfels are missing from the raw material
composition, with rhyolite being the dominant material. All materials identified are
from local sources. Beaumont [1] describes most of the cores as irregular, only a
small number was identified as radial prepared or adjacent platform cores. The
radial prepared cores include discoid cores and parallel cores for blade or point
production [1]. Both the amounts of points and blades are rather low compared to
the flakes. This makes it more comparable to the EBC MIS 6 assemblage, than to any
of the MIS 5 assemblages.

The tools are made up of scrapers, retouched points, as well as unifacial and bifacial
points. In the lower BACO C, there are also a number of backed pieces. Burins are

rare but present throughout [1].

BUSHMAN ROCKSHELTER
New excavations at Bushman Rockshelter (BRS) from 2015-2016 have uncovered

new material dating to MIS 5. The OSL dating yielded two different ages for each of
the assemblages, depending on the mineral used. Quartz provided a date of 73+ 6
ka for the Upper Pietersburg and 75+ 6 ka for the lower Pietersburg; feldspar had
older results dating the upper part to 91+ 10 ka and the lower part to 97+ 10 ka [5].
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The raw materials used are all from local sources, either primary or secondary. The
hornfels comprises the dominant material, followed by quartz and some other fine-
grained materials. The main reduction technique is direct hard hammer internal
percussion, as shown by the absence of lips, no preparation of dorsal overhang and
the platform thickness of blanks. However, in the upper phase some soft hammer
percussion marks are present, and in the lower phase bipolar-on-anvil technique
was used to reduce quartz (in the upper phase no differentiation in the exploitation
of hornfels and quartz is described).

There is less detailed information for the upper Pietersburg, so the description here
focuses mainly on the lower Pietersburg. Porraz and colleagues [5] assume the
existence of two separate reduction sequences for laminar products; one is a
unidirectional Levallois system with orthogonal or centripetal preparation, the other
one is a semi-prismatic volumetric system. There are only three cores that fall into
these systems, but the blanks support this categorization. The laminar products are
characterized by parallel edges and only few pieces with convergent edges,
trapezoidal sections and a straight profile. 12.5% of blades (and 10% of laminar
flakes, for definition see [5]) have faceted platforms, but only 8% of the flakes.
There is also a high amount of bladelets (19.1%), which represents the biggest
bladelet component described for MIS 5 assemblages so far. However, the size
distribution from blades to bladelets is continuous, which could mean, they stem
from the same reduction sequence [5]. Flakes are the most common blank type, but
only a low percentage are triangular (0.7%). Flakes are either from preparation in
the laminar reduction sequence, or from separate reduction sequences, such as
centripetal Levallois or bipolar reduction.

Tools are quite frequent at Bushman with 8.3% in the upper Pietersburg and 5.2% in
the lower Pietersburg. The tool types vary from other MIS 5 sites: The upper phase
includes a high amount of lateral and convergent scrapers, as well as bifacial pieces;
the lower phase comprises a large proportion of end-scrapers, as well as some
denticulates/notches and other scrapers. The raw material for all end-scrapers is
hornfels and they show a high incidence of platform faceting (48%). This indicates a
selection of raw material and focus on preparation for the production of end-

scrapers. The high proportion of use-wear (40%) and traces of resharpening show a
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clear preference for these tools. End-scrapers in MIS 5 context have only been

described for Apollo 11 in Namibia.

SiBubu CAVE
The Sibudu assemblages of ongoing excavations from layers D-A are dated to 77.2 +

2.1 ka with OSL and the lithic technology has recently been described [6]. The
Sibudu assemblages all comprise high artefact numbers, however only layers C-A
are described in regard to blank type frequencies, therefore, these assemblages are
shown separately in Table 6. All raw materials are available in local sources and
dolerite is the dominant material. A laminar reduction system was identified, which
involves the preparation of the lateral core edge with a crest. Although the
unidirectional laminar system on parallel cores shows similarities to other MIS 5
assemblages with a blade component, the preparation with a lateral crest is in
contrast to debordants, which are commonly seen in sites like Florisbad, Klasies
River or Pinnacle Point. Additionally, a bipolar reduction method is present. The
knapping technique involves hard and soft stone hammer with internal direct
percussion. The products are mainly blades (22-31% of complete and fragmentary
debitage) with very few triangular flakes (1-3%). The high amount of flakes can be
partially explained by the intensive core-preparation. Bladelets are present bur very
scarce. Tools are quite frequent compared to other MIS 5 sites with 6.9-10.4% of
the assemblage. The tool types comprise unifacial pointed tools, scrapers, bifacial
tools, serrated pieces and denticulates. Facetted platforms are scare in inter-site
comparison with only 5.4%. All assemblages comprise more than 90% small
debitage (<30 mm) and a high proportion of cortex covered pieces (>50%), which
implies a residential site function [6]. The features of the reduction system with
includes a high amount of core preparation, and the larger tool component indicate
a more curated character of technology. Furthermore, hornfels is the preferred raw
material for retouch, although its overall frequency is low. This selection for higher

quality but scarce raw material, is an indication for provisioning of individuals.

PINNACLE POINT 13B
The Pinnacle Point sites are located on the southern coast of the Western Cape. Its

proximity to Klasies River and the well dated MIS 5 assemblages make it a priority
candidate for comparison. Excavations at Pinnacle Point 13B took place from 2000-

2006 [7]. Pinnacle Point 13B contains two large MIS 5c assemblages, each
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comprising more than a thousand artefacts >10 mm. They stem from different
sections of the site (an Eastern and a Western area), which are not correlated. A
small collections of MIS 5d (n=47) is from the Lower Roof Spall from the Eastern
area, and the MIS 5e assemblage (n=255) is from the LC-MSA Northeastern section.
In the technological analysis by Thompson [7] the term "detached pieces" is used in
the sense of blanks in this paper; "end products" in Thompson include all points,
blades and Levallois flakes. Cores are described by a unique typology, which mixes
different approaches [7], complicating inter-site comparisons. Based on the
platform and parallel core descriptions and drawings, a dominantly unidirectional
reduction system for points (converging scar pattern) and blades (parallel scar
patter) can be deduced. There is also a high amount of "prepared cores" with
centripetal pattern.

The quartzite is the main raw material with 83%. Cobble cortex is visible on 17.5%
of all artefacts. The proportion of blades to points shows mostly a higher amount of
blades, except in the Western MIS 5c assemblage where points are a bit more
frequent (10.9% of blanks on average). The number of bladelets very low and the
blades and bladelets are described as having a unimodal width distribution, which
does not point towards a separate reduction sequence for the bladelets. The formal
and informal tool component is amalgamated but still shows very low numbers with

an average proportion of 2% in relation to all debitage (no size cut-off).

PINNACLE POINT 5-6
The lithic material of Pinnacle Point 5-6 was examined by Brown [8,9]. The early

assemblages dating to MIS 5 b-a are so far only described in his PhD thesis. They
belong to the LBSR stratigraphic unit and are subdivided into six occupational
horizons. The uppermost occupation layer is called Jed/JR Quartzite and contains
925 lithic artefacts (there is no size cut-off). The other assemblages of LBSR only
include less than a hundred lithic artefacts, which is why they are not included here
[8]. A high amount of blanks and cores show remaining cobble cortex. There are
only seven cores and most of them have been opportunistically exploited, so that
the systematic reduction is no longer visible. Three cores are attributed "single
platform cores" (the terms are based on Volman [10]) which are described by
Brown [8] as fitting the point-core definition of Wurz [8,11]. The blanks are better

candidates to establish reduction sequences. The blanks show dominantly
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unidirectional parallel and convergent dorsal scar patterns. Furthermore, there is a
number (n=14) of cortical debordants, which accounts for maintenance of lateral
core convexity. Interestingly, platform rubbing is also seen on some of the blanks;
and 33% of the blanks have a prepared faceted platform. The hypothesis is that the
reduction system was mainly unidirectional [8]. According to Brown [8] there is only

an informal tool component in the MIS 5 assemblages of Pinnacle Point 5-6.

CAPE ST. BLAIZE
The Cape St. Blaize Cave is situated at the coast in the town of Mossel Bay. It is the

first assemblage that has been attributed to the Mossel Bay techno-complex [12],
which is characterized by a high amount of points and blades which are reduced in a
Levallois-like system. The MSA material was first described by Goodwin and Malan
[12,13] in the 1930s. A more recent re-evaluation of the lithic material by
Thompson and Marean [14] produced different results compared to the early
analysis. The raw materials are all from local primary and secondary sources.
Thompson and Marean [14] describe the cores as radial cores, as well as blade and
point cores. The formal tools are mostly denticulates, notched pieces and retouched

points. There are very high percentages of retouched pieces and faceted platforms.

BLomBOs CAVE
Blombos Cave (BBC) is situated on the South Coast of the Western Cape. The

material of the M3 phase is described in Douze et al. [15] and OSL and U/Th dates
provide a frame of 98 + 5 - 82 + 4 ka, which falls into MIS 5 c-b [16]. The raw
materials in the form of cobbles all stem from these local sources. However, the
main raw material used is silcrete from secondary marine sources; quartzite and
quartz only represent a minor component in the assemblage (Table 16). The lithic
artefacts of the M3 phase comprise 3404 pieces >2 cm [15]. The reduction
technique is freehand percussion with a hard hammer [15]. The main debitage
products are triangular flakes encompassing 20% of all complete debitage. The
blade-sized pieces (2:1 ratio) make up 8% of complete blanks, they are not
distinguished into triangular blade or blade. The reduction sequences used to attain
points are mostly parallel systems, with a focus on unidirectional reduction; but
centripetal and inclined reduction could also produce points. Although blades are
produced, the unidirectional cores are all shorter than wide, only showing flake

sized negatives. The lateral convexities are established by common reduction of

167



debordants. The blanks show common platform preparation with faceting (15.7%),
although the points are more frequently faceted (27%).
There is a low frequency of formal tools with 2.3% and edge damage with 1.5%.

Nevertheless, unmodified blanks are interpreted to be used as tools [15].

Die KELDERS 1
Die Kelders 1 is situated on the southern tip of the Western Cape. The material

discussed here was excavated during 1992-93, but some part of the material of
layer 6 is from earlier excavations (1969-1973). There are six occupational layers
(layer 4, 6, 8, 10, 12, 14) with sterile layers in between them. All of the deposits
have been dated by multiple techniques to 60-80 ka [17-20]. Thackeray [21]
analysed the lithic material by layer. In her study, there are also some artefacts in
the sterile layers, although they are much more infrequent than in the occupational
layers. Here, only the occupational layers are discussed. The material includes small
debitage, which is collected from 12 and 3 mm screens. There is no information on
the frequency of pieces >20 mm, as there is no size cut-off. This may influence the
percentages compared to other sites dramatically in making the numbers very low.
Blades are not distinguished from "flake-blades", which are elongated flakes with
mostly 2:1 length-width-ratios, but not exclusively. Symmetric convergent flakes are
categorized as "convergent", but there are no total numbers given. Some pieces fit
into the category of debordants, with a cortical side and "flake-blady" dimensions
[21]. The flake-blade production is interpreted as the main aim at Die Kelders 1.
Flake-blades show considerably more faceting of the platform (50% of proximally
preserved flake-blades) than flakes (20% of proximally preserved flakes), which
supports this.

Cores on quartzite are mostly flat single-platform cores, which might also be parallel
cores deduced from the drawings. Cores on silcrete can either be blade cores with
unidirectional reduction or exhausted cores that show a radial negative scar
pattern. Quartz cores always present radial reduction. The silcrete and quartz cores
are mostly small in size.

The reduction technique is not expressively described, but common siret fractures
are mentioned, hence hard hammer percussion is assumed. Edge damage has been

observed for the early excavated material (0.3-8%) [19], but it was not recorded
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systematically for the later material [21]. Retouched artefacts are present in

percentages from 0.1 - 1% of total lithics.

YSTERFONTEIN 1
The Ysterfontein 1 site is situated in the Western Cape on the west coast.

Excavations were conducted from 2002-2008. They assume the site was once a
calcrete rockshelter [22]. The shell rich artefact accumulation is described as a shell
midden [10,23]. Multiple dating methods have been applied, putting the age
between 119 - 46 ka, but OSL ages of 120.6 + 6.6 ka and 132.1 + 8 suggest an older
age. Avery et al. [23] also use intertidal shells in the assemblage as an indicator that
the shoreline must have been closer than 10 km from the site. This means that the
formation of YFT1 must have been before 71 ka. The artefacts include animal
bones, shells, stone artefacts, as well as hearth features. The material is grouped
into 13 stratigraphic units, but the similarity between the groups is high. The lithic
assemblages are under study by Sarah Wurz, although a preliminary report by Wurz
[24] and an early analysis of the 2002 excavated material conducted by Volman [22]
exist so far. Wurz [24] focused on the technology of the in total 17 000 lithic pieces.
The main result is, there is a flake producing technology with 85% flakes of all
detached pieces. Blades almost make up 15%, their shape is very similar to the
flakes though, with a rectangular outline and a distal width as big or bigger than the
proximal width [24]. The dominant cores are platform cores with uni- and
bidirectional scar patterns, although most products show a unidirectional dorsal
scar pattern [24]. There are also abundant parallel two-volume cores, which show a
multidirectional systematic reduction. Only three discoidal cores could be
identified. The amount of formal tools is comparable to other MIS 5 sites with 2.2%;
they include denticulates, notched pieces and scrapers. Silcrete was selected for the
manufacture of tools, although it also is the dominant raw material in the

assemblage [24].

HOEDJIESPUNT 1
The open-air shell-midden site of Hoedjiespunt 1 (HP1) is situated on the Western

Coast of South Africa. Its current elevation is 15 m asl [25]. There exist some dating
attempts with ESR and U-Th techniques, but the stratigraphic setting is most
convincingly setting the site occupation into MIS 5, possibly MIS 5e [25-27]. The

lithic material discussed here stems from the 2011 excavations and comprises three
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archaeological horizons (AH I-1ll). In total 3307 lithic artefacts have been analyzed
by Will [25], of which 1212 lithics are >20 mm. At HP1 two reduction techniques
have been used, bipolar on anvil technique, as well as hard hammer direct
percussion [25]. The only raw material that was knapped with bipolar on anvil
technique is quartz. This is also the dominant raw material. The other raw materials
are calcrete, silcrete, quartz porphyr and minor frequencies of other materials.
Silcrete is non-local to HP1, as it only occurs in outcrops 10-30 km distance. Quartz
and calcrete are local materials and are present in the form of cobbles.

Flakes are the main blank type with >90% of the blanks. Different core reduction
systems have been used to produce a range of flakes shapes. A combination of
bipolar cores, inclined or discoid cores and parallel cores have been described for all
the layers. Additionally, some platform cores have been identified in the AH | and 1.
There is a small blade component throughout the HP1 sequence, with a maximum
of 7.1% in AH Ill [25]. However, no cores have been identified that show blade
negatives, and it stays unclear if the parallel system was used to produce the
blades. The tool types include denticulates, notched pieces, scrapers and lateral

retouch on blades.

DIEPKLOOF ROCKSHELTER
Diepfkloof Rockshelter (DKR) is an inland site situated in the Western Cape,

although it is only 14 km from the current coast. It falls within the Winter-Rainfall
zone and the local environment is semi-desertic with mostly fynbos vegetation. The
elevation of DKR is 120 m a.s.l. Archaeological research started in the 1970s, but the
material described here stems from more recent excavations that took place from
1998-2013. The stratigraphy measures 3 m of deposit, which is mostly MSA with
some LSA on the top. With the dating methods TL and OSL, a timeframe between
MIS 5d and MIS 3 could be established [28]. The site shows quite early dates for the
Still Bay and HP. Nevertheless, the assemblages of the MSA Mike and possibly the
pre-Still Bay type Lyn fall into MIS 5 and are contemporary with the Klasies River
material discussed here [28,29]. The MSA-Mike is a 15 cm thick layer, that was
dated with OSL to an age between 107 + 11 and 100 + 10 ka [28]. The pre-Still Bay
type Lyn occurs in a 10 cm layer, which dates to 100 + 10 ka[28].

Local quartzite is the dominant raw material, although the material at DKR comes

from primary sources, as opposed to the secondary cobble sources at KR. The two
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assemblages from DKR show a prevailing technique in hard hammer internal
percussion.

Different reduction sequences have been identified: The two most frequent
systems are a unidirectional Levallois system and a unidirectional laminar reduction
on semi-prismatic cores. Next to these, there is also centripetal Levallois reduction
and a distinct sequence for the production of accourcies points.

In both assemblages, flakes are the most common blank type. A high amount of
blades (13-14% of the assemblage) and the described reduction sequences indicate
a preference for elongated products. The amount of points is different between the
assemblages, with a low amount in Pre-Still Bay Lyn (5.2%) and a high amount in
MSA-Mike (17.2%). As for the production of bladelets, both assemblages show an
existing bladelet component.

MSA-Mike shows a high distinction of prepared platforms between points and other
blank shapes. The proportion of formal tools is low in MSA-Mike (3.2% of
assemblage) with denticulates and notches as the prevailing tool types. The Pre-Still
Bay, however, shows a higher percentage with 9.8% tools, and it also includes
bifacial pieces [30].

PUTSLAAGTE 8

The rock shelter site Putslaagte 8 (PL8) is situated in the interior of the Western
Cape. Recent research by Mackay and colleagues [31] provide insight into the lithic
technology of the pre-MIS 4 layers. The geological layer FOBSS is subdivided into
spits, and all deposits below spit 5 have a minimum age of > 75.5 + 6. Spits 6-8 are
correlated to MIS 5 and spits 9-14 are most probably older falling into MIS 5-6. The
raw materials are of local sources, which are either pebbles from the adjacent
Putslaagte river or eroding pebbles from conglomerates. The most abundant raw
material is hornfels, followed by quartzite. Lower amounts of quartz are also
present and silcrete appears in some spits, but only in very low numbers [31]. The
technology for the upper spits is tentatively called "Denticulate MSA" because there
is a high number of tools (5%) which are mostly denticulates. This assemblage is
characterized by bipolar and Levallois technology. The products include flakes,
Levallois points, convergent flakes and blades. There is also a high incidence of
faceted platforms with 10-20%. The lower assemblage from spits 9-14 is

characterized by discoid cores, but there is also a Levallois component displayed by
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Levallois points. The convergent flakes and Levallois points are prevalent in this

assemblage, but other flakes and laminar products are also present. Facetted

platforms are as frequent as in the upper assemblage. The tools form a small part

with only 2.6% and mostly denticulates. Edge damage is described throughout the

PL8 sequence but not quantified [31].
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CHAPTER 7: DISCUSSION AND CONCLUSION

This thesis investigates the lithic technology of Klasies River and Florisbad in the
context of intra-site variation, residential patterns and provisioning systems. In
addition, the development of coastal adaptation at Klasies River is examined.
Communication patterns in the South African landscape during MIS 5 are
explored with inter-site comparisons. The focus is on the integration of the
Klasies River and Florisbad data with other sites.

The research questions and aims of this PhD thesis have been addressed in-

depth and are summarized below.

The first aim was to provide a detailed perspective on the Klasies River lithic
material. Papers #1, #2 and #3 (chapters 3-5) comprise the relevant data. It was
shown that throughout the layers SMONE to SBLS, one main reduction system
prevailed. This was a mostly unidirectional recurrent reduction on parallel and
platform cores. For an adequate description of the core reduction sequence, a
new core taxonomy was created, that focuses on the slight distinctions between
the Klasies River cores. The end products show a variety of morphologies from
triangular flakes, over triangular blades to parallel blades and pointed blades.
The blank types were classified in order to address these different shapes, which
include three different point types. The complete chaine opératoire could be
reconstructed. Although a common reduction method could be seen throughout
the sequence, statistically significant differences could be identified between
layers. These are for example, visible in changing dimensions and weights of
blanks. A bladelet component is visible throughout the layers but is more
dominant in the lower layers. From the lithic technology and assemblage
composition, the provisioning system at Klasies River could be established. The
site shows predominantly features typical for provisioning of place in a
residential site setting. In the lowest layer SBLS, however, a slight change is
visible, that points towards a more mobile provisioning system (cf. Kuhn 1995)
and probably less residential use of the site. This is seen in the miniaturisation of

lithics with an abundance of bladelets. SBLS also shows the least evidence for on-
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site use of artefacts with lower frequencies of tools and edge damage. The lithic

material in SBLS indicates a primary site use for knapping activities.

The second aim was to answer the question of how the material from Klasies
River fits into the southern Cape landscape. Previous studies have presented
strong similarities between southern Cape sites during MIS 5 (e.g. Mackay et al.
2014; Douze et al. 2015). The comparison in paper #2 between Klasies River,
Blombos Cave, Cape St. Blaize, Pinnacle Point 13B and Pinnacle Point 5-6 showed
that, although similarities exist, the technologies also exhibit distinct differences.
The predominant blank product morphology range from triangular flakes to

blades and multiple different reduction systems were used at the southern Cape.

A third aim was to integrate the lithic technology at Klasies River with shellfish
utilisation and provide a perspective on coastal adaptation at the site during MIS
5. In paper #3, the shellfish data was compared to the lithic material. The main
result was that Klasies River exhibited high densities of both find categories by
the volume of deposit. The shellfish volumes are highest in the upper layers and
only show a narrow range of intertidal species. Coastal adaptation can,
therefore, be inferred for MIS 5¢ (SMONE and BOS One & Two), although the use
of coastal resources is already visible in MIS 5d. From the lithic material, we
could infer a residential site character with provisioning of place for the upper
layers. During MIS 5c the site was therefore probably used as a long-term
occupation with habitual collection and consumption of shellfish. In the earlier
phases, the lithic material is denser and shellfish is less numerous but shows a
greater variety of species. This can be related to a different site use during MIS

5d with a less residential character.

Aim four involved comparing these aspects of coastal adaptation at Klasies River
to Pinnacle Point 13B and Blombos Cave. If the densities are compared Blombos
shows a high shellfish density, whereas all the layers at Pinnacle Point 13B only
exhibit minor densities. In regard to shellfish density, Blombos and Klasies River
MIS 5c are comparable. Nevertheless, the lithic densities vary greatly between

Klasies River and the other two sites. Both Pinnacle Point 13B and Blombos only
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show very low lithic artefact densities. This points towards a more specialised
occupation at Blombos with a focus on shellfish collection and consumption and
minor knapping activity. During MIS 5d Klasies River has a greater variety in shell
species compared to MIS 5¢, this is however not seen at Pinnacle Point 13B. At
Pinnacle Point 13B marked differences in species frequency occur between MIS
5e and the later MIS 5. The low densities in both shellfish and lithic artefacts
suggest a different site function for Pinnacle Point 13B, which might relate to
shorter visits and high sedimentation rates. In conclusion, coastal adaptation
along the southern Cape seems to be very variable and might relate to site

function.

The fifth aim of this thesis was to provide a detailed view of the lithic technology
from the Florisbad MSA horizon. Paper #4 examines the material from two
different excavations, which, in its entity, has not been described in-depth
before. The result of this study was that a more complex chaine opératoire
existed at Florisbad than so far described. A unidirectional recurrent reduction
system, very similar to the one at Klasies River, is identified. A number of
platform cores resemble volumetric laminar reduction, which exists alongside a
Levallois-like reduction with parallel and convergent products. Additionally,
cores-on-flakes are present in frequent numbers. A particular type of cores-on-
flakes are burin-cores. The burin-cores produce thick and narrow blades and
bladelets, which are distinctly different from other laminar products at Florisbad.
A versatile repertoire of blank shapes is present, which is probably the result of

repeated short visits to the site.

The sixth research aim was to embed Florisbad into the landscape of South Africa
during MIS 5. With its location in the interior of South Africa, Florisbad is an
important locality to assist in inferring possible communication and mobility.
Paper #4 addresses this issue in the discussion section. Regional patterning based
on tool types has been constituted before, roughly grouping the north-eastern
area of South Africa, the southern Cape and the Western Cape (e.g. Mackay et al.
2014; Porraz et al. 2018). Different reduction systems and product shapes have

also been acknowledged before by multiple authors (e.g. ibid; Will et al. 2013;
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Douze et al. 2015; Schmid et al. 2019). In this paper, the topic of expediency as
an indicator of decreased mobility (Wallace and Shea 2006) is also touched upon.
Based on a literature review, most MIS 5 lithic assemblages exhibit expedient
and opportunistic behaviour, which would relate to decreased mobility during
MIS 5 in general. The result of this study is therefore surprising, as it can confirm
a high degree of similarity between sites, that are from different regions of South
Africa. The lithic technology including core reduction method, product shapes
and tool types from Klasies River and Florisbad are very comparable. This could
mean a long-distance communication system was reaching from the southern
coast to the interior of the Free State Province. Early MIS 5 knowledge

transmission and mobility systems need to be further investigated.

The research conducted during this PhD contributes to the understanding of MIS
5 lithic technology and how it fits within the broader contexts of coastal
adaptation. This study also adds to the knowledge about relationships between

different sites in the South African landscape.
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APPENDIX

TABLE A1l. ATTRIBUTES USED FOR THIS ANALYSIS

Attribute Manifestation
HHH-BASE, SMONE, BOS One &

layer
v Two, BOS Three, SBLS
square A1-C3
ID integer
. quartzite; quartz; shale; CCS;
raw material
hornfels; other
texture very fine; fine; medium; coarse
colour Munsell colours
burnt not burnt; burnt; probably burnt
core; flake; blade; bladelet; point;
general chunk; piece of raw material;
category hammerstone; grindstone; angular
debris
cobble of raw material, preparation
reduction of cobble, core, core preparation,
sequence blank production, ustilization of

blank, tool, broken tool

percent cortex  0-100%

cortex type cobble; outcrop; patinated
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Definition

stratigraphic position

Square defined by the measurement
grid
unique Plot ID Number given in the field

based on visual inspection

based on visual inspection

red colour does not necessarily mean
burnt

cores: complete and fragments of cores
points: all convergent pointed flakes,
even if they have blade dimensions
blades: "In its most basic technological
sense, a flake is a blade if its edges and
arises are parallel and its length is at
least equal to twice its width"
(Crabtree, 1972)

bladelet: “A narrow parallel-sided flake
with a length greater than twice the
maximum width and a width of less
than 12 mm” (Deacon, 1984: 525) (This
also follows Tixier 1963; de la Pena &
Wadley 2014; Morgado & Pelegrin
2012) Table in Pargeter & Redondo
(2016)

flakes: any piece that has a
distinguishable ventral and dorsal face,
excluding other blank categories
chunk: lacking platform and
distinguishable ventral and dorsal face.
Shott (1994: 70) calls it flaking debris or
shatter.

raw material: cobble or pebble of raw
material with no or minimal knapping
hammerstone: usually cobbles or
pebbles with pecking or crushing marks
grindstones: possible grindstones with a
smooth surface

angular debris: non-artefactual

the last step of the reduction sequence
seen in the piece. Use wear features or
informal tools are in the categroy of
"utilization of blank".

0% = no cortex, 50% = whole dorsal
surface, 100% = pebble/cobble
patinated: heavily patinated from long
exposure before knapping



ochre
ash or charcoal
weight (g)

maximal
dimension

technological
Length (mm)

maximum
width (mm)
maximum
thickness (mm)
width at 1/2
length (mm)
thickness at 1/2
length (mm)

external
platform angle

BLANKS
blank type

percent
completeness

completeness

shape

dorsal cortex
cortex area

flake
termination

bulb

y/n
y/n
continuous

continuous

continuous

continuous
continuous
continuous

continuous

continuous

blade, bladelet, flake, fragment

0-100%
complete, proximal frag, medial
frag, distal frag, lateral frag,

indeterminate frag, siret, proximal
lateral, distal lateral, medial lateral,

lateral prox  medial, almost
complete
converging, expanding, parallel,
rectangular, round/oval, sub-
parallel, irregular, indet, skewed
convering

< 50%, > 50%, 100%
lateral, distal, whole dorsal surface

feather; overshot

(plunging)

hinge; step;

absent, defined, poor-defined, well-
defined, not applicable, removed,
shattered
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adhering residues
adhering residues

length measured as the maximum
distance from the proximal to distal end
along a line perpendicular to striking
platform width. (Andrefsky 2005: 100)

for blanks: The angle formed by the
intersection of the striking platform and
the dorsal surface of the detached
piece (Andrefsky 2005: 255).
for cores: the EPA is measured on the
last negative.

As in "general category", but broken
pieces are fragments.

description of lateral edge continuity.
own figure

(See Figure 3)

Feathered terminations thin out
continuously; step terminations are
abrupt (like a break); hinge
terminations turn away from the

objective piece; plunging terminations
turn toward the objective piece.
Cotterell and Kamminga (1990:145).
Soriano et al. 2007: 689. A shattered
bulb is in other articles called detached
bulb (Damelien 2015) or splintered
bulb.



impact
ring crack

lip

hertzian cone

point/

lancet fissures

bulb scar

ripple marks

proximal
preparation

platform type

facet count

platform wid
(mm)
platform

th

thickness (mm)

platform shape

platform
completeness

internal
platform
delineation

platform
formation

number
dorsal scars

orientation
dorsal
negatives

of

of

whole circle, half circle, no, na

well defined, traceable, no lip, na

y/n

y/n
y/n

y/n

none; trimming; longer removals
along scar ridge; relief of impact
point by lateral removals; rubbing;
trimming and rubbing; stepflaking;
trimming and stepflaking

cortical, plain, dihedral, facetted
planar, facetted convex, informal
facet, plain and shattered,

shattered, indeterminate, na

continuous

continuous

continuous

linear, punctiform, rectangular,
round/oval, pointed-oval, triangular,
chapeau/winged, indeterminate,
irregular, na

0-100%

regular curve; overhanging curved
platform; overhanging clear relief of
the bulb; double curve with 2
impact points; straight; irregular

one big removal not connected to
impact point;several scars on the
lateral edge;one small scar at the
apex;two scars on the lateral
platform;one scar on the lateral
platform;trimming and stepflaking
on the platform from the dorsal
face, facets on top of prev negative

integer values

unidirectional, bidirectional,
opposing, convergent, centripetal,
irregular, multidirectional, 90%
unidirectional, indeterminate bi- or
unidirectional, indeterminate
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Soriano et al. 2007: 689
Soriano et al. 2007: 686, table 6 (none,
small or large lip)

lancet fissures on the ventral face

negtive scar on the bulb, not connected
to the impact point. ("Esquillement du
bulbe" after Inizian et al. 1999)

ripple marks on the ventral face

Soriano et al. 2007: 689

Inizan et al. (1999: 136) (See Figure 2)

number of facets on the platform. Only
well defined facets, preferably with a
neg bulb

Soriano et al. 2007: 689; Inizan et al.
1999: 136

Soriano et al. 2007: 689

description of flake scars or facets that
formate the platform

no proximal preparation and size cut
off <lcm

the real orientation of negatives, no
infered technology



dorsal
pattern

scar

bipolar
technology
levallois
technology

curvature

regularity

technological
category

CORES

core type

sub-category

degree of
reduction
direction of
removals on
the surface
degree of

knapping along
circumference

platform thinning flake; central
arris; skewed arris; parallel scars;
short triangular scar; long triangular
scar; multiple scars; multiple
platform scars; converging in the
middle; step flaking scars; skewely
converging, convergent scar ridges;
lateral arris

y/n

y/n

straight; curved along distal part;
curved along proximal part; curved
along the whole length; twisted

irregular, regular, very regular

end product; debordant fully
cortical; debordant partly cortical;
debordant other; crest; piece with
indet dorsal face; platform shaping;
core management surface; entame
(first); flake with blade removals;
decortification flake; flaking debris

parallel; platform; bipolar; inclined;
initial; multidirectional; irregular;
fragment

pyramidal; semi-rotated pyramidal;
prismatic; semi-rotational prismatic;
flat; informal

0-33%; 33-67%; 67-100%

bifacial (inclined only); centripetal (3
or more); opposing (bidirectional);
single (1 only); unidirectional (>1);
unifacial (inclined only)

0-90°; 90-180°; 180-270°; 270-360°
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Wurz 2000 modified

implied bipolar knapping technique

implied Levallois reduction method

Hogberg 2016: table 2 (withouth curved
along medial part, but with the
characteristic twisted)

based on Damlien (2015).

irregular: irregular lateral edges and
dorsal ridges

regular: parallel lateral edges or ridges
very regular: parallel lateral edges and
ridges

end product: pieces with regular shape
and dorsal scar pattern.

debordant: core edge flake

crest: specific core preparation
decortification flake: with >50% dorsal
cortex cover

flaking debris: small and thin, includes
burin spalls and retouch flakes.

See chapter 2.2.3. core nomenclature.

this sub-category of cores is used to
describe the volumetric concept and
shape of cores. The terms pyramidal or
prismatic do only describe shape, not
the amount of platforms or the
direction of removals.

Degree of reduction along a spectrum
between Initial and exhausted cores
(Conard et al. 2004:16). Initial: 67-
100%, exhausted: 0-33%

Based on the removal scars of end
products.

Degree to which knapping has occurred
along the circumference of the plane of
intersection of Inclined and Parallel
cores, a continuous variable ranging
between 0° and 360°



core blank

core on flake
category
number of
removal
surfaces

product

number of
striking
platforms
orientation of
striking
platforms

formation  of
1st striking
platforms

formation  of
2nd striking
platforms

1st platform
preparation

2nd  platfrom
preparation

technique

cortex area

eshausted core
2nd generation
core

number of
negatives
number of
negatives
>15mm
principle  scar
lenght (mm)
principle  scar
width (mm)
2nd  external

cobble; pebble; split cobble; split pebbles are < 5 cm, anything bigger is a

pebble; flake; other; indeterminate

debordant; other

integer values

blade; bladelet; flake; point; indet

integer values

adjacent,

alternating,

opposed,

indeterminate, irregular, other

1 flake;2 flakes;more than 2 flakes;1
blade;2 blades;more than 2 blades;1
flake+1 blade;multiple blades and
flakes;plain;crushed;cortical

1 flake; 2 flakes; more than 2 flakes;
1 blade; 2 blades; more than 2
blades; 1 flake+1 blade; multiple
blades and
plain;crushed;cortical

trimming and stepflaking on all
edge; trimming and stepflaking on
lat platform; little trimming; none

trimming and stepflaking on all
edge; trimming and stepflaking on
lat platform; little trimming; none

flakes,

bipolar; bipolar?; handheld; indet

<50% undersurface/back;
undersurface/back;
undersurface/back;
undersurface and part of upper

surface; irregular
y/n

y/n

integer values

integer values

continuous

continuous

continuous

>50%
100%
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cobble.

based on principle and preceding scars,
all combinations are possible

description of the platform

description of the platform

proximal platform preparation

proximal platform preparation

percussion technique

amount and area of cortex

core that was primarily remduced with
another method and then re-used

number of product negative scars

all negative scars > 15 mm

maximum scar length of last negative

maximum scar width of last negative

if 2nd platform is present



platform angle
3rd external
platfrom angle
TOOLS

tool type

preservation

tool description

retouch
description

retouch
location

retouch face
shoulder
modification
abrasion
shoulder
modification
gloss/
polishing

continuous

formal tool, informal tool, GST,
indet

complete, nearly complete,
fragment, indet

backed blade, backed bladelet,
backed piece, backed point, burin,
denticulate, grindstone, hammer,
hammer/grindstone, lateral
retouch, notched piece,
miscellaneous ret, scraper, unifacial
point, unifacial tool, piece esquillé

denticulation, notched, coarse, fine,
irregular, backed, edge damage,
stepped, scalar

all edges, surface, prox, dist, lat
both, lat left, lat right, lat indet, lat +
dist, lat ri + dist, lat le + dist, lat +
prox, lat ri + prox, lat le + prox

dorsal, ventral, both, indet

y/n

y/n

if 3rd platform is present

GST: hammerstone or grindstone

preservation of the tool (might not be
the same as blank)

tool typology for formal tools

type of retouch
edge damage: use-wear or taphonomy
(not always discernible with 10x
magnification)

the piece is oriented with the dorsal
face up und the proximal end directed
towards the person.

steep shoulder part by abrasion

shiny shoulder part by polishing

TABLE A2. COMPARISON OF DIFFERENT CORE NOMENCLATURES USED FOR MSA CORES

Core
Nomenclatu

re 16

Parallel
Inclined
Platform
Levallois-
like
prepared
cores for
points or
blades
Preforms
Irregular
Core
fragment

Conard  Wurz Singer &

Volman

etal. 2000: 60- Wymer
2004: 15- 61, 173-

1981: 20-

174 21, 316

47
K
K

K
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1982: 43-

Thompso Douze et Wilkens

\ZA(/JL(J)FZZ netal. al. 2015: etal.
1004 2010: 6,8,10, 2014:11-
365 14 12
K K
K K
K
K
K



Initial
Multidirecti
onal

Bipolar
Indetermina
te fragment

Pyramidal
cores

Flat cores
Conical or
cone-like

cores

Undevelope
d
Tortoise
Discoidal
Single
platform
core
Double
platform
core
Opposed
platform

Cylinder
core

Radial core

Change of
orientation

Point core
Blade core

Prepared
core
| Biface

K
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Adjacent
platform

K

Minimal
core




