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ABSTRACT

Microlithic backed tools are a key feature of the Later Stone Age late Holocene period in southern
Africa. Thesetoolswerewidely distributed and produced in various geometric shapesand sizes. Despite
extensive study and classification, questions remain regarding whether their morphological variability
was driven by functional, technological, or stylistic factors. This study investigates the variability of
microlithic backed tools from Pomongwe Cave in Matobo, western Zimbabwe, during the Amadzimba
phase (ca. 5800 to 2300 BP). We classified the microlithic backed tools into three main morpho-
functional categories, which we interpret as reflecting different hafting designs and tool functions. We
propose that microlithic backed tools were part of a composite system and likely served as projectile
weapons. The creation of specialised tools for specific tasks demonstrates a high level of innovation
and providesinsight into hunter-gatherer hunting strategies during the late Holocene in Matobo.
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1. Introduction

The Later Stone Age (LSA) late Holocene represents an important period of economic and social
transformation in southern Africa, beginning around 4000 bp (Mitchell 2005, 2024; Lombard et al.
2012, 2022; Sadr 2015, 2019; Forssman 2017; Stewart & Mitchell 2018; Kinahan 2019; Guillemard
20204). Thisperiod is generally categorised into two industries: the final LSA, spanning approximately
4000-100 bp, and the ceramic final LSA, which emerged after 2000 bp (Lombard et al. 2012). Around
4000 bp, some hunter-gatherer groups produced diverse lithic technologies, reflecting shifts in
subsistence strategies and social organisation. By 2000 bp, the emergence of domesticated sheep and
the use of ceramics further transformed these societies, marking a significant economic and social
transition (Guillemard 2020b, 2024). One way to investigate how L SA late Holocene hunter-gatherers
were structured and organised on a sub-continental scale is to examine the artefacts they created and
used (Parkington et al. 1980; Parkington 1987; Barham 1992; Guillemard 2020a, 2024). Stonetools, in
particular, offer valuable information on subsistence strategies and technological adaptations. Lithic
studies play a crucial role in characterising the history and development of late Holocene human
societies (Parkington et al. 1980; Mazel 1989; Guillemard 2020a, 2024).

Microlithic backed tools are one of the hallmarks of the late Holocene in southern Africa (Deacon 1984;
Mazel 1989; Walker 1995; Close & Sampson 1998a; Ambrose 2002; Hiscock et al. 2011). These
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miniaturised tools, characterised by steep blunting retouch on one edge, appear in a wide range of
geometric shapes and sizes, prompting discussions on how to interpret their variability (Parkington et
al. 1980; Close & Sampson 1998b; Lewis 2015; Pargeter 2016). They are often seen as components of
composite tools, glued into shafts and used for cynegetic activities (Yaroshevich et al. 2013; Fullagar
2016; Goldstein & Shaffer 2017; Tomasso et a. 2018; Taipale et a. 2022). However, aternative
interpretations suggest their use in cutting activities (Wadley & Binneman 1995; Charrié-Duhautet et
al. 2016). Some researchers further argue that stylistic factors may help explain variations in shape and
size during manufacture (Wiessner 1983). Additionally, their presence across various sites has sparked
debate, with some arguing that they indicate social connectedness (Way et al. 2022), while others
propose mere convergence (Clarkson et al. 2018).

The late Holocene in southern Africais characterised by adiversity of stonetool knapping methods and
techniques employed by various hunter-gatherer groups, continuing until the gradual disappearance of
stone tools and LSA sites (Guillemard 20204). During this period, hunting techniques varied widely
across regions, with evidence of bow-and-arrow use and various trapping methods, including pit traps
found at #Gi in Botswana and others as seen at the Keimoes desert kite sites in South Africa (e.g.,
Brooks & Yellen 1977; van der Walt & Lombard 2018; Lombard & Badenhorst 2019; Lombard et al.
2020, 2021; Lotter et al. 2023). In coastal sites in South Africa, there is evidence of marine resource
exploitation, with extensive middens highlighting the importance of marine lifeinthe diet (Miller et al.
1995; Sealy 2006). Similarly, in the Thukela Basin, the widespread presence of marine shell during the
late Holocene suggests shifting social strategies among hunter-gatherer communities (Mazel 1989). In
more arid regions such as the Kalahari Basin, hunter-gatherers exploited resources from freshwater
habitats and seasonal wetlands, as evidenced by sites near the Boteti River (Denbow 1986). In the
Eastern Cape, Hall (1990) highlights an intensification in the exploitation of freshwater mussels, crabs,
fish, and tortoises, alongside the creation of storage facilities to prolong availability of seasonally
scarce, nutrient-rich seeds. This intensification of resource exploitation may have contributed to the
development of more sedentary lifestyles, particularly in the Kalahari and Eastern Cape regions
(Denbow 1986; Hall 1990). Together, these examples underscore the profound social and economic
changes that occurred across southern Africa during the late Holocene. Diversity in subsistence
strategies, technological adaptations, and settlement patterns reveal s that these changes were shaped by
distinct local conditions and resources.

In this study, we focus on the Zimbabwean |ate Holocene period referred to as the Amadzimba phase
(ca. 5800 to 2300 BP, Walker 1995), named after the type site of Amadzimba and located in Matobo
(Fig. 1). Itisregarded asthe final stage of hunter-gatherer communities, before the onset of herders and
farmersin the region. Evidence of this phase has been identified at key sites, including Pomongwe and
Bambata Caves in Matobo, as well as at sites outside Matobo, such as Duncombe Farm, Diana’s Vow,
and Nyazongo. While knowledge on the Amadzimba remains limited, this study aims to investigate its
distinctive characteristics within the Matobo region. By examining microlithic backed tools, a defining
feature of the Amadzimba, we seek to explore how this phase in Matobo may relate to other late
Holocene cultural and social expressions in southern Africa and beyond. However, we acknowledge
that a comprehensive understanding of the late Holocene in Matobo requires a complete analysis of
multiple assemblages and all their components, an endeavour for the future when additional data are
available.

In Matobo, the Amadzimba phase is associated with large game hunting and the use of poisonous plants
(Walker 1995). Storage pits, believed to have been used for storing marula fruits and caterpillars also
occur during this phase, and based on the analysis of their botanical remains (primarily the marula
fruits), Walker (1995) proposed that occupations occurred from spring to autumn. The high amount of
marulafruit remains during this period is linked to population growth in the region, indicating increased
consumption to sustain larger groups and expanding settlement sites (Walker 1995).

The Amadzimba phase coincided with a warm and wet climate, enhancing environmental productivity
and providing abundant food and resources (Walker 1995). This climatic amelioration supported
population growth and the sustenance of larger groupsin Matobo (Walker 1995). Elsewhere during the
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late Holocene, population expansion is observed in the Thukela Basin where Mazel (1989) noted
changes in subsistence strategies, the development of new lithic tools, and the emergence of three
distinct social regions. Walker (1995) further highlights the significance of the back of the Matobo
Caves during the later stages of forager history. These areas were used for storing valuable items, such
as protein-rich caterpillars, and they functioned as central spaces for family activities like cooking,
eating, and sleeping. In contrast, the front and central sections of the caves served more communal
purposes.

Zambia Malawi

Mozambique

Zimbabwe

Botswana

eSwatini Key

PMG: Pomongwe Cave
= BC: Bambata Cave
uth Africa BBC: Blombos Cave
Lesotho BPA: Boomplaas Cave
EBC: Elands Bay Cave
NBC: Nelson Bay Cave
RCC: Rose Cottage Cave
SRS: Sehonghong Rockshelter
WWC: Wonderwerk Cave

Figure 1. Location of Pomongwe Cave in relation to Later Stone Age sites in southern Africa.

The late Holocene Amadzimba phase at Pomongwe Cave is characterised by the proliferation of bone
technology, as evidenced by numerous bone tools comprising points, arrows, rods, and shafts (Walker
1995). This period is also notable for an increase in ornamental artefacts, such as shell pendants,
cylindrical, disc and oblate bone beads, along with numerous ostrich eggshell beads (Fig. 2). Rock art
waslikely anintegral part of thedaily lives of these populationsaswell (Bourdier et al. 2020; Dudognon
et al. 2021). Regarding the technol ogical tradition, the Amadzimbais known for its production of small
blanks and bladelets, as well as prevalent microlithic backed tools (Walker 1995). These geometric
backed tools are found in various formsincluding points, segments, trapezoids, triangles, and truncates.

In this study, we build upon previous research by Walker (1995) and investigate the morphological
variability of the microlithic backed tools at Pomongwe Cave. Our analysis prompts a broader inquiry
into the mechanisms driving the observed variability, questioning whether it is the result of functional
objectives and designs (i.e., form follows function), technological adaptations (i.e., form reflects
production stages), or stylistic preferences (i.e., form reflects individual and collective choices).
Consequently, this paper seeks to clarify how societies in southern Africa were technologically and
socio-economically organised during the late Holocene.

Pomongwe Cave
Pomongwe Cave (20°32'46" S, 28°30'54" E) is located within the Matobo World Heritage Site in
Matabel eland Province, western Zimbabwe. Matobo isa hilly areacharacterised by natural rock shelters
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formed beneath large boulders. Sincethe 1930s, it has been afocal point for Stone Age studies, resulting
in the discovery of several Middle Stone Age (MSA) and LSA sites, including Amadzimba, Cave of
Bees, Bambata, Nswatugi, and Pomongwe Caves (Armstrong 1931; Cooke & Robinson 1954; Cooke
1963; Walker 1995; Walker & Thorp 1997; Jones 2013).

i

=\

Figure 2. Artefacts from the Amadzimba phase at Pomongwe Cave, Matobo, Zimbabwe: (@) bone tools, (b)
ostrich eggshell beads, (c) shell pendants, and (d) geometric backed tools.

The cave is a 20-metre-long by 20-metre-wide apsidal formation, created through negative exfoliation,
acharacteristic feature of areas comprising granite. Archaeological research at Pomongwe Cave began
with Cooke’s (1963) excavation, during which he uncovered three trenches, labelled Trench I-I1,
revealing well-stratified MSA and LSA occupations extending to a depth of four metres. Cooke’s
(1963) work laid the foundation for defining Zimbabwe’s MSA and LSA chrono-cultural phases,
including what has been termed the Bembesi or Proto-Stillbay, Magosian, Pomongwe, and Nswatugi
(Cooke 1963; Walker 1995). However, some terminology, such as Proto-Stillbay and Magosian, was
revised by Walker (1995) and is no longer used in contemporary Stone Age studies in Zimbabwe.

Pomongwe Cave was later excavated by Walker (1995), who dug two trenches labelled Trench IV and
Trench 'V, exposing 1.4 metres of stratigraphy with well-stratified LSA occupations (Walker 1995; Fig.
3). Organic materias, including faunal and botanical remains, are well-preserved throughout the
sequence. Walker (1995) organised the sedimentary sequences into members (A to C), which were
further subdivided into stratigraphic units and subunits. Trench V contains 12 LSA units, which have
been dated and classified into four industries from top to bottom: Amadzimba, Nswatugi, Pomongwe,
and Maleme (Table 1; see also Walker 1995). Walker’s (1995) work forms the basis for the chrono-
cultural sequences used in the study of the Zimbabwean LSA today.
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In 2017, the Matobart project wasiinitiated at Pomongwe Cave, aiming to deepen our knowledge of the
region’s population prehistory (see Bourdier 2019; Porraz et al. 2023). This project integrates the
analysis of excavated finds with the study of Pomongwe’s rock art (Bourdier 2019; Porraz et al. 2020,
2023). An essential aspect involves recording the art, a crucial initial phase for any artistic study
(Bourdier et al. 2020; Dudognon et al. 2021). This documentation was complemented by the reopening
of previous excavations to better understand the context of the collections, re-examine site formation
processes, and establish absolute dates (Porraz et al. 2023). Additionally, the project includes studying
existing Pomongwe Cave collections housed in museums, such as fauna, lithic artefacts, ochre, and
painted spalls (see Chiwara-Maenzanise 2018; Matembo 2019; Mnkandla 2019; Nhunzvi 2019;
Nhunzvi et al. 2020).
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Figure 3. (a) Photograph of Pomongwe Cave durmg the 2017 excavatlons sh0W| ng the locations of Trench |
(T.I) and Trench V (T.V); (b) reproduction of the Trench V profile drawn by Walker (1995) with Amadzimba
units 11 and 111 highlighted in yellow; and (c) locations of Trench | and Trench V on the new grid (Computer-
Aided Design by M. Thomas).

This study analyses the existing Amadzimba collections from Pomongwe Cave, focusing specifically
on the microlithic backed tools associated with units 11 (comprising eight subunits) and 111 (comprising
three subunits) of Trench V, as excavated by Walker (1995). Trench V contains well-stratified
sediments with very good organic preservation. Walker (1995) noted the presence of numerous pits
closely associated with Units 1l and 111, asillustrated in the drawing of hismain profile (Fig. 3). Notably,
in Unit I, a piece of cordage was discovered in a pit alongside grass and marula stones (Walker 1995).
Unit 11, composed of white ash soil, was directly dated to 4825-4300 BP (Pta-3085); Unit |11, consisting
of brown ash soil, was directly dated to 5644-5317 BP (Pta-3083; Table 1).



Chiwara-Maenzanise et al. SAFA 2025/3561

During Walker’s (1995) excavations, sediments were sieved through a 2 mm mesh, ensuring the
recovery of most artefacts. These artefacts were meticulously curated, preserving their context more
effectively than the finds from Cooke’s (1963) excavations. According to Walker’s (1995) publication,
atotal of 64 409 artefactswere recovered throughout the Trench V sequence, including 17 144 artefacts
from the Amadzimba phase. Of those from the Amadzimba phase, 66% (n=11 322) are from Unit Il,
and 34% (n=5822) are from Unit Ill. Lithic pieces condtitute the largest portion of the Amadzimba
assemblage (93%, n=15 908), followed by faunal remains (6%, n=1066) and bone tools (1%, n=170).

Table 1. Radiocarbon dates and chrono-cultural attribution of the LSA sequence at Pomongwe Cave, based on
Walker (1995: table 30). Calibration: OxCal v4.3 (Bronk Ramsey 2017), SHCal 13 atmospheric curve (Hogg et
al. 2013). The radiocarbon date indicated with * was rejected by Walker (1995). Uncal=uncalibrated and

cal=calibrated.
Member | Unit Chrono-cultural attribution Radiocgrbon dating Radiocgrbon dating Radiocarbon lab &
(Walker 1995) (subunit). uncal (bp) (subunit). cal (BP) 95.4% | reference number

A | Modern

I Amadzimba 4090+70 bp 4825-4300 BP Pta-3085

I Amadzimba 4810+80 bp 5644-5317 BP Pta-3083

v Nswatugi - - -

\Y Nswatugi

VI Nswatugi - - -
B VIl Nswatugi 8420+80 bp 9531-9138 BP Pta-3470

VIl Nswatugi - - -

IX Pomongwe

X Pomongwe - - -

X1 Pomongwe 9500+120 bp 11170-10411 BP Pta-3117

Xl Maeme - - -

Xl Maleme 12 300+100 bp 14 740-13 836 BP Pta-3118
C XIV | MSA 13 000+120 bp* 15879-15 144 BP Pta-3119

2. Materialsand methods

Walker (1995) documented atotal of 57 799 lithics from the Trench V sequence, with 98% (n=56 557)
classified as flakes, blades, cores, chunks, and chips, and the remaining 2% (n=1242) categorised as
formal tools. Within the Amadzimba phase, 15 908 lithics were recorded, including 2913 flakes, 477
blades, and 147 cores. Furthermore, 11 897 lithics were classified as chunks and chips. Formal tools
comprised 474 specimens, of which 72% (n=342) were recovered from Unit |l and 28% (n=132) from
Unit 11 (Table 2). The data outlined in Table 2 indicate a significant disparity in artefact sample sizes
between the two units. Unit 1l yielded a notably larger assemblage of lithics compared to Unit |11,
suggesting an expansion in lithic production during the late Holocene phase. Quartz, particularly
filonian and crystal quartz, emerges as the predominant raw material across both units.

Table 2. Summary of lithic artefacts recorded by Walker (1995) from the Amadzimba phase.

Category Unit 1 Unit 111 Total

Flakes 1936 977 2913
Blades 355 122 477

Cores 108 39 147

Chunks and chips 7908 3989 11897
Formal tools 342 132 474

Total 10 649 5259 15908

Interestingly, the proportional percentages of formal tools relative to the total number of artefactsin
both Unit Il and Unit 111 remain consistent at 3% (Unit 11: n=342/10 649; Unit 111: n=132/5259). Of the
formal tools, 32% (n=150) are backed pieces, 19% (n=90) are small convex scrapers, and 49% (n=234)
are other types of tools, such as anvils, grindstones, rubbing stones, and polishing stones.

The microlithic backed tools analysed in this study were sourced from squares PM, PY, and PZ, within
the aforementioned units. Following a thorough review of the boxes from these squares, we identified
138 pieces, dightly fewer than the 150 recorded by Walker (1995). Of the 138 that we identified and
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examined, 80% (n=110) originated from Unit 11, while 20% (n=28) came from Unit Ill. The backed
piecesinclude 100 complete tools, with segments (28%, n=38) comprising the largest portion, followed
by points (22%, n=31), triangles (18%, n=26), trapezoids (3%, n=4), and tranchets (1%, n=1), based on
Walker’s (1995) classification. Additionally, 38 pieces (28%) were categorised as broken or
miscellaneous.

For the purposes of this study, a segment is defined as atool with a convex or semi-circular retouched
back and a straight or convex edge ending in one or more points. A point features two straight edges,
with one or both being retouched, making it single or double-backed. A triangle has an angular back
formed by abrupt retouch and a straight edge terminating in points, and symmetry was used to subdivide
these pieces into scalene (with sides of different lengths) and isosceles (with two equal sides) shapes.
A trapezoid is characterised by two distinct angles at the back, with the distal and proximal parts
retouched while the mesial part remains unretouched; it also has a straight edge ending in points. Lastly,
atranchet is a small axe head with a short edge and two paints.

Mor pho-functional classification

We adopted amorpho-functional classification to analyse the microlithic backed tools, as developed by
Chesnaux (2013, 2014). This method classifies lithic tools based on their functional attributes, aiming
to overcome the limitations of traditional typologies (Chesnaux 2013, 2014). The advantage of the
morpho-functional approach lies in its ability to distinguish between a tool’s intended purpose or
function and its operational mechanism. While the intended purpose answers the question, “What was
it designed to do?”, the operational mechanism explores, “How does it perform its task?”” (Chesnaux
2013, 2014; Guillemard & Porraz 2019).

To achieve this, the morpho-functional analysis involves distinguishing the three main functional parts
of a backed tool: the point(s), the edge, and the back (Fig. 4). The point and edge are considered the
putative active parts as they play a direct role in the tool’s function (e.g., when tools are used as
projectiles, or in drilling or cutting-related activities, Chesnaux 2013, 2014). The point is the sharp or
rounded end of the backed tool, where the edge and back converge to form an angle of less than 90°.
The edge is the sharp side of the backed tool, typically characterised by an angle ranging from 20° to
50°. The back, on the other hand, is the passive component, characterised by a surface that is
intentionally blurred by backing. The back is usually the gripping part of the tool, typically hafted into
a handle (Chesnaux 2013, 2014). This approach has also been applied in southern Africa, at Balerno
Main Shelter for the study of Wilton scrapers, which will facilitate future inter-site comparisons (see
Guillemard & Porraz 2019).

Point (active part)

Back
(passive part)

Edge (active part)

Point (active part)

1cm
Figure 4. Three main morpho-functional attributes (point, back, edge) of a microlithic backed tool as defined in
this study.
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Using the morpho-functional classification described here, we differentiated geometric backed pieces
based on the number of pointed parts: double points (those with two opposing pointed parts) and mono-
points (those with asingle pointed part). Mono-points were further classified by symmetry, which refers
to the proportional distribution of a tool’s morphology, resulting in mono-point centred (a single point
along the longitudinal axis) and mono-point off centred (asingle point oblique to the longitudinal axis).
Broken microlithic backed pieces with no identifiable active parts were classified as indeterminate.

General attributes

Additional data were recorded for each backed piece, including the type of raw material, the type of
blank modified into the backed piece (flake, blade, or bladelet), profile shape (flat, curved, or twisted),
and retouch type (direct or crossed). Crossed removals originate from both faces of the piece, while
direct removals are made from the lower face (see Inizan et a. 1999). We also examined the distribution
of retouch, considering whether it was partial, total, continuous, or discontinuous. Continuous retouch
refersto a series of uninterrupted removals along an edge, whereas discontinuous retouch involves one
or more interruptions along the same edge. The term partial retouch applies when the retouch does not
extend across the entire length of an edge, while total retouch denotes retouching that spans the full
length of the edge (Inizan et al. 1999). Metric measurements were recorded using avernier caliper and
included maximum length from the percussion point (or platform centre, if not visible) to the distal end
along the flaking axis, width perpendicular to the length, and maximum thickness. For broken pieces,
length measurements were taken for left and right lateral backed pieces only. Width and thickness
measurements were only taken for pieceswith mesial and proximal parts, or mesial and distal parts. No
measurements were recorded for indeterminate backed pieces. The angles of the points were measured
using a goniometer, specifically the angle between the two edges that converge to form the pointed part
of the piece. Finally, we noted the geometric form of each piece (point, segment, triangle, trapezoid, or
tranchet) as classified by Walker (1995) to facilitate future data comparisons with earlier works, such
as those by Deacon (1984).

Functional analysis

Macro-fracture, residue, rounding, and scar analyses were conducted on the microlithic backed toolsto
explore tool function. Macro-fractures, defined as wear traces visible to the naked eye or under a low-
powered microscope, were identified using the methods outlined by Fischer et a. (1984), Sano (2009),
Chesnaux (2013, 2014), and Coppe and Rots (2017). Two main classes of macro-fractures were
recorded: cone and bending fractures (Chesnaux 2013, 2014). Cone fractures, including spin-off
fractures, result from concentrated force applied to asmall area and are typically found near the contact
area. Bending fractures, which include impact burinations, transverse fractures with step terminations,
as well as snap, feather, and hinge-terminating fractures, occur when force is distributed over a larger
surface, with the fracture not necessarily beginning near the contact area (Fischer et al. 1984; Sano
2009; Chesnaux 2013, 2014; Pargeter 2011; Coppe & Rots 2017).

Spin-offs exceeding 2 mm (Chesnaux 2013), impact burinations, and step-terminating fractures, along
with other functional traces, are considered diagnostic impact fractures (Fischer et al. 1984; Sano 20009;
Chesnaux 2014; Coppe & Rots 2017). In contrast, spin-offs smaller than 2 mm (Chesnaux 2013), as
well as snap terminating, feather, and hinge fractures, are classified as non-diagnostic fractures (Fischer
et al. 1984; Sano 2009). In this study, spin-offs exceeding 2 mm were identified as being diagnostic of
impact damage, following Chesnaux’s (2013) experimental framework, which was specifically
designed for microliths. We did not adopt the criteria of Fischer et al. (1984) and Sano (2009), which
classify spin-offs exceeding 6 mm as diagnostic of impact damage as their experiments were based on
larger artefacts, whereas microliths from LSA assemblages are often only slightly larger than 6 mm in
maximum length. Diagnostic impact fractures are typically associated with the use of tools as projectile
weapons, whereas non-diagnostic fractures are not necessarily related to hunting and may result from a
range of other processes, including post-depositional factors.

We also observed rounding on the pointed parts of the microlithic backed tools. These rounded surfaces,
characterised by their smoothness and fine polish, may indicate the contact material and the manner in
which force was applied (Rots 2005). Additionally, micro-scar analysis on tool edges was conducted
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following Claud (2008). The recorded attributes, as presented in Figure 5, include (a) morphology, (b)
distribution, (c) direction, (d) depth, and (€) dimension.

Morphology Distribution

LY £ $2 f£) Ny oo AL

Semi circular Rectilinear Trapezoidal Isolated Discontinuous Continuousone row  Continuous two row

P s B Al an - enl

Triangular Halfmoon Irregular Heterogeneous

Depth

N2~ —$ 72 EVYED

Heterogeneous Null Low High

Direction Dimension

BRA e

-~/

Perpendicular Oblique Micro scar Macro scar

Figure5. Drawing of the variables used to describe micro-scars on microlithic backed tools (modified from
Claud 2008).

Macro-residues were identified on the backs of the backed pieces. The analysis involved identifying
both organic and inorganic residues, such as adhesives, using the naked eye or a low-powered
microscope (Marreiros et al. 2015). Such analysis is essential for detecting traces of glue related to
hafting on backed pieces, particularly given the excellent organic preservation at Pomongwe Cave. To
examine fractures, residues, rounding, and scars, we utilised a Madell MC binocular microscope with
magnifications ranging from 7X to 45X. Micrographs were captured using an Olympus microscope
with magnifications from 5X to 50X.

3. Results

Raw material exploitation

Three raw materials were used in the production of microlithic backed tools at Pomongwe Cave, with
a noticeable preference for translucent quartz that accounts for 83% (n=115) of the assemblage. Thisis
significantly higher than the use of milky quartz (12%, n=16) and chalcedony (5%, n=7; Fig. 6). The
preference for quartz can be attributed to its local availability, as noted by Walker (1995; also see
Matembo 2019). Chalcedony, on the other hand, is not naturally found in Matobo, and Walker (1995)
suggested that it was imported from outside the area.

Classifying microlithic backed tools
Combining the major morpho-functional attributes (point, edge, and back) resulted in the
individualisation of three morpho-technical classes:

e Type 1 Mono-point centred: this includes backed tools with a single point aligned with the
longitudinal axis, formed by abrupt rectilinear retouch that converges to create a sharp distal
point.

e Type 2 Mono-point off centred: this consists of backed tools with a single point not aligned
with the longitudinal axis, where the back is shaped by abrupt rectilinear retouch, also leading
to a sharp distal point.

e Type 3 Double point: this comprises backed tools with two opposed points, with the back of
the tool formed by abrupt, rectilinear, or convex retouch (Fig. 7).
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Figure 6. Raw material distribution for the Pomongwe Cave microlithic backed tools (n=138).

Figure 7. Microlithic backed tool morpho-functional classification (MBT=microlithic backed toal).
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The morpho-functional classification of the backed tools from Pomongwe Cave indicates that double
point backed pieces represent the majority of the assemblage at 50% (n=69), followed by mono-point
off centred microliths, which make up 14% (n=19). Mono-point centred backed tools constitute 8%
(n=12). Additionally, 28% (n=38) are indeterminate (broken) pieces that could not be classified into
any of the categories.

Table 3 shows that, when classifying the backed tools based on their active and passive parts (point,
edge, and back), the mono-point centred category includes some of the backed tools from Walker’s
(1995) poaint class, while the mono-paint off centred class combines backed tools that Walker (1995)
classified as both points and segments. Lastly, the double point category encompasses backed tools that
Walker (1995) classified as segments, triangles, trapezoids, and tranchets (Figs 8-10).

Table 3. Morpho-functional types of microlithic backed tools from Pomongwe Cave and subsequent typological
forms (points, segments, triangles, trapezoids, tranchets).

Mor pho-functional type Unit 11 | Unit 111 n %
Mono-point centred
- 12 8
Points | 11 | 1
Mono-point off centred
Points 7 2 19 14
Segments 9 1
Double point
Segments 28 10
Scalenetriangles 8 3
- 69 50
|sosceles triangles 14 1
Trapezoids 3 1
Tranchet 1 -
Undetermined fragments 29 9 38 28
Total 110 28 138 100

() 41d
I

Figure 8. Mono-point backed pieces from the Amadzimba phase. (a) mono-point off centred point (#392); (b)
mono-point centred point (#425); (¢) mono-point off centred point (#404); and (d) mono-point centred point
(#330). All pieces are from Unit Il and raw materials include chalcedony (a-c) and milky quartz (d).
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Figure 9. Double point backed pieces from the Amadzimba phase. (a-f) double point segments (#219, 211, 16,
332, 380, and 52, respectively; b-e are from Unit |1, aand f are from Unit 111); (g and h) mono-point off centred
segments (#341 and 34, respectively, both from Unit 11); (i) double point trapezoid from Unit I1; (j) double point
tranchet from Unit I1. All pieces are translucent quartz, except for d, which is chalcedony, and f and h, which are
milky quartz.

Figure 10. Double point backed pieces from the Amadzimba phase. (a and b) double point scalene triangles
(#344 and 31); (c and d) double point isosceles triangles (#415 and 340). All are translucent quartz from Unit 11.
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General attributes per morpho-functional category

In terms of measurements, mono-point centred pieces have a mean length of 15 mm (SD=2.1), awidth
of 5 mm (SD=0.8), and a thickness of 3.3 mm (SD=1). Mono-point off centred pieces have mean
dimensions of 8.7 mm (length, SD=1.2), 4.9 mm (width, SD=0.7), and 2.4 mm (thickness, SD=1.1).
Double point pieces average 11.3 mm (length, SD=2.2), 5.2 mm (width, SD=1.5), and 1.7 mm
(thickness, SD=0.6).

The boxplot (Fig. 11) shows that mono-point centred pieces differ from the other two categories of
backed pieces in that they are longer. The box plot also shows that length varies the most, with mono-
point centred having the highest mean and mono-point off centred the smallest. The length of the double
point category comprises a broader range of data values when compared with the other two. Width is
relatively consistent across all categories, while thicknessis similar but slightly greater (based on larger
mean values) in the mono-point centred pieces.

The microliths were made from non-cortical bladelets. The backing is total and continuous and
predominantly features crossed retouch (91%; n=126), while 9% (n=12) exhibit direct retouch. The
profile shapes of mono-point centred pieces are mostly flat, while mono-point off centred pieces are
primarily twisted. Double points typically have flat profiles, with few exhibiting curved shapes. The
pointed angles of the backed pieces range between 40° and 60°, with a mean of 50°.

Functional analyses

The macro-fracture analysis of the backed tools indicates diagnostic impact fractures on 27% (n=37) of
the pieces, while non-diagnostic damage was recorded on 41% (n=57). The remaining 32% (n=44)
showed ho fractures. Among those with diagnostic impact damage, 60% (n=22) are doubl e points, 35%
(n=13) are mono-point off centred, and 5% (n=2) are mono-point centred backed pieces. The majority
(86%, n=19) of double points with diagnostic impact fractures exhibited impact burinations, whereas
only 14% (n=3) displayed transverse fractures with step terminations. All 13 mono-point off centred
pieces displayed evidence of impact burinations, while the two mono-point centred microliths exhibited
impact burinations as well. Rounding was observed on six mono-point centred pieces (Table 4, Fig.
12).

Asprevioudly highlighted, non-diagnostic damage was recorded on 57 backed pieces. Of these, a small
proportion (7%, n=4) of mono-point centred backed pieces exhibited snap terminating fractures. In the
mono-point off centred category, 9% (n=5) displayed snap terminating fractures, while 4% (n=2)
showed hinge fractures. Within the double point category, 14% (n=8) exhibited snap terminating
fractures, and 23% (n=13) displayed spin-offs smaller than 2 mm. In the category of broken or
indeterminate pieces, 31% (n=18) exhibited snap terminating fractures, followed by 7% (n=4) with
spin-off fractures smaller than 2 mm, and 5% (n=3) with hinge fractures (Table 5).

Micro-scar analysis revealed that 56% (n=77) of the analysed backed tools showed no scar traces.
Among those with scars, 92% (n=56) were isolated and discontinuous, while only 8% (n=5) exhibited
continuous micro-scars. These scars have a semi-circular morphology, are mostly perpendicular in
direction, and vary in depth (Fig. 13).

Results from the macro-residue analysis showed that the magjority (90%, n=124) of the pieces did not
retain any residues, while a smaller percentage (10%, n=14) exhibited black residues (possibly
adhesives) on the mesial and proximal parts of the back. The residues were observed on 2 mono-point
centred pieces (14%), 3 mono-point off centred pieces (21%), and 9 double point pieces (65%).

4. Discussion

Function of geometric backed tools at Pomongwe Cave

We begin by discussing the mono-point centred pieces, which are distinct within our sample of
microlithic backed tools. Of the eight mono-point centred tools exhibiting visible damage, six display
rounding on their tips, indicating that they may have been used in rotational activities such as drilling.
This distinction is further reflected in their dimensional variability, as they are longer than the other
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backed tool types. Moreover, these tools show a clear preference for chalcedony (believed to have been
sourced from outside the Matobo) and milky quartz, in stark contrast to the other two categories that
were made from translucent quartz. Based on these observations, we hypothesise that the backing of
the mono-point centred pieceswas likely intended to shape and align the tip along the longitudinal axis
of thetool. Furthermore, two additional mono-point pieces exhibited impact burination fractures, but it
is difficult to confirm whether mono-point centred pieces were used as hunting tips because of the low
incidence of diagnostic damage.

M Length B width B Thickness

20
18
16
14
12
10

4 *Ejg =

= x

Mono-point centred Mono-point off centred Double point

Figure 11. Dimensional variations (mm) for the Pomongwe Cave microlithic backed pieces (n=100; mono-point
centred: n=12; mono-point off centred: n=19; double point: n=69). Broken pieces are excluded.

Table 4. Diagnostic impact fractures (DIFs) observed on microlithic backed tools.

DIFs M ono-point centred M ono-point off centred Double points
Transversal fractures - - 3
Burination fractures 2 13 19
Rounding 6 -
Micro-scars 3 5 13
Total 11 18 35

Wetherefore cautiously propose that these mono-point centred pointswere likely employed to perforate
materials, for example, when drilling small, circular holes into shells and ostrich eggshells to create
beads and pendants, which are abundant in the Amadzimba levels at Pomongwe Cave. Walker (1995)
documented 537 ostrich eggshell beads, 3 pendants, 2 bone disc beads, and 1 bone cylinder bead from
the Amadzimba units, some of which are illustrated earlier in this paper (Fig. 2). Similarly, at Little
Muck Shelter in Limpopo, South Africa, experimental work and use-wear analysis suggests that early
foragers likely employed microliths to drill beads (Sherwood & Forssman 2024).

Mono-point off centred backed pieces exhibit residues and impact burinations, with no transverse
fractures. Given the sporadic diagnostic impact damage, and drawing on Chesnaux’s (2013, 2014)
experimental model, we tentatively suggest that the combination of impact burinations, the absence of
transverse fractures, and the offset single point along the longitudinal axis of these backed pieces, likely
indicates that they were laterally hafted as barbs on an arrow shaft. Lateral hafting would enhance the
tool’s potential for laceration, thereby improving its stability during hunting (Chesnaux 2013, 2014).
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Figure 12. Micrographs of microlithic backed tools showing damage: (a) impact burination on a double point
piece, (b) impact burination on a double point fragment, (c) transverse fracture with step termination on a double
point piece, (d) transverse fracture with step termination on atip fragment, (€) rounding on a mono-point centred

piece, and (f) hinge fracture on an indeterminate fragment.
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Table 5. Non-diagnostic damage observed on microlithic backed tools.

Non-diagnostic damage Mono-point centred M ono-point off centred Double points Indeterminates
Snap terminating fractures 4 5 8 18
Spin-off <2mm - - 13 4
Hinge fractures - 2 - 3
Total 4 7 21 25

Figure 13. Micrographs of microlithic backed tools with (a) continuous and (b) isolated micro-scars.

Moreover, double point microlithic backed tools display evidence of residues, impact burinations, and
transverse fractures with step terminations. Based on Chesnaux’s (2013, 2014) experimental model, we
propose two possible hafting methods for these tools. First, the prevalence of burin-like fractures over
transversefracturesin double pointsfrom Pomongwe Cave suggeststhey may have been hafted laterally
on the shaft as barbs. Second, the presence of transverse fractures with step terminations indicates that
some double points may have been hafted disto-laterally, meaning they were attached near the tip of
the shaft but along the side (see Fig. 14). Similar to mono-point off centred tools, double points hafted
laterally would likely enhance laceration and retention during hunting, while those hafted disto-laterally
would have provided additional penetration, laceration, and retention.

We propose that mono-point off centred and double point backed tools from Pomongwe Cave were
integral components of a hafting system that employed lateral and disto-lateral hafting techniques.
These tools likely functioned as barbs, affixed to a shaft with adhesives in a compoasite system. This
system aligned multiple interchangeable components in sequence, alowing damaged parts to be
replaced. The need for such interchangeability likely drove the consistent production of repetitive forms
and similar dimensions, resulting in reliable and effective hunting weapons.

The moderate variation in forms and sizes suggests that these tools were designed to fit similar weapon
systems. Variations in the shapes of double points, such as segments, triangles, and trapezoids, may
reflect stylistic choices. However, the creation of composite tools appears to have encouraged
standardised production, ensuring functional consistency. This does not preclude the variability that
existed but highlights the balance between functionality and stylistic expression.

While this study clarifies the mode of insertion, other functional parameters remain unexplored and
warrant further analysis. Once the functional decision-making processes are fully understood, cultural
and stylistic interpretations can be more effectively addressed. Additionally, aspects such as the form,
size, and shape of the shaft, its materials, and methods of construction have not been examined in detail.
Additionally, details concerning the hunting context, including prey size and behaviour, are not
thoroughly explored in this study. These unexamined aspects highlight significant avenues for future
research to deepen our understanding of the design and use of composite tools within broader ecological
and cultural frameworks.
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Figure 14. lllustration of (a) disto-lateral and lateral hafting, depicting a composite tool with piecesaligned in
sequence to form an effective hunting implement, and (b) disto-lateral hafting.

We propose that the composite tools from Pomongwe Cave were likely used to hunt the animals
represented in the Trench V faunal assemblage. With excellent organic preservation in Walker’s (1995)
Trench V, faunal remains constitute the largest portion of the Amadzimba artefact assemblage and
include bovids such as the common eland (Taurotragus oryx), impala (Aepycer os melampus), tsessebe
(Damaliscus lunatus), sable antelope (Hippotragus niger), and black wildebeest (Connochaetes gnou;
Walker 1995).

The discussion above suggests that tools with similar active and passive components were likely hafted
in the same position and manner, supporting their classification through a morpho-functional approach.
For instance, tools with a single point aligned along the longitudinal axis were likely used for drilling,
as their shape and hafting configuration allowed for effective rotational force and penetration into
various materials. In contrast, backed pieces with double points, such as triangles, segments, and
trapezoids appear to have served comparable roles on an arrow shaft. Their symmetrical design and
dual points may have enhanced aerodynamic efficiency, penetration, and incision capabilities upon
impact. This suggests that backed tools were likely strategically hafted to maximise efficiency in
hunting or combat, whereas mono-point centred backed tools were likely optimised for tasks requiring
precision and controlled force application. Thus, classifying them as double points or mono-points
based on function is entirely appropriate, as it reflects the intentional design choices made by past
toolmakers. The potential use of these backed tools as cutting implements, as suggested by Walker
(1995), isnot entirely dismissed in this study, as our analysis of the scarswas preliminary. The observed
scars are mostly isolated, discontinuous, and shallow, making it difficult to interpret cutting motions
based on these initial results. Therefore, a more comprehensive microwear analysis is needed in the
future.

Non-diagnostic impact fractures are typically difficult to interpret due to their ambiguous
characteristics, as they can result from multiple processes beyond intentional use. However, a portion
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of the microlithic backed tools from Pomongwe Cave, exhibiting snap terminating fractures, spin-offs
smaller than 2 mm, and hinge fractures, are likely to have resulted either from stone tool manufacture
or post-depositional processes, such as trampling. These types of fractures often occur when tools are
subjected to mechanical stress, either during their initial production, where forceful blows may cause
unintended breakage, or through natural taphonomic processes that alter artefacts over time. We base
thisinterpretation on several experimental studies (Fischer et al. 1984; Sano 2009; Chesnaux 2013) that
have explored these processes in greater detail. These studies have demonstrated that similar breakage
patterns can emerge from both human activities, such as knapping and tool maintenance, and natural
disturbances, making it essential to consider multiple lines of evidence when assessing non-diagnostic
impact damage.

When comparing the Pomongwe Cave Amadzimba assemblage with other late Holocene examples in
southern Africa, such asthe Wilton technocomplex at Balerno Main Shelter in Limpopo, South Africa,
a shared characteristic among these toolkits is the predominance of scrapers and backed pieces within
the formal tool categories (e.g., Guillemard & Porraz 2019). The morpho-functional characteristics of
the Balerno Main Shelter scrapers suggest they were often hafted and employed in tasks like scraping,
which was integral to various economic and social contexts (Guillemard & Porraz 2019; Guillemard
2020a). Guillemard (2020a) suggests that the presence of microlithic industries across southern Africa
during the late Holocene can be attributed to a combination of vertical and horizontal cultural
transmission, as well as possible independent innovations.

Despite these similarities, a notable distinction between the Amadzimba assemblage and other southern
African collectionsis the higher frequency of backed pieces relative to scrapers. This discrepancy may
reflect unique subsistence strategies and social transformations, suggesting that the Amadzimba
assemblage represents a distinct regional expression. For instance, scrapers predominate the typol ogical
composition of assemblages from sites such as Balerno Main Shelter, Rose Cottage Cave, Boomplaas,
and Jubilee Shelter during the late Holocene (Deacon 1984; Wadley 1996, 2000; Guillemard & Porraz
2019; Guillemard 2020a).

Beyond the African context, the European Upper Palaeolithic provides compelling evidence of
microlithic backed piecesintegrated into composite tools. Analyses of use-wear and residues, supported
by experimental studies, demonstrate that these composite barbed points were meticulously crafted
from multiple microlithic components. Their design wastailored to target particular prey and align with
seasonal hunting strategies, highlighting the advanced planning, adaptability, and ingenuity of these
human populations (see Pétillon et al. 2011; Tomasso et a. 2018; Taipale et al. 2022).

In Australia the situation is similar, where the emergence of microlithic backed tools during the mid-
to-late Holocene are interpreted as barbs that were hafted into composite systems (Hiscock 1994). Their
development isthought to reflect strategies aimed at minimising the risks associated with environmental
changes, increased mobility, and the colonisation of previously uninhabited areas (Hiscock 1994, 2006).
A notable example comes from southeastern Australia, at Mussel Shelter in the Sydney Basin, where a
significant risein the use of backed toolsis observed between 4000 and 3500 BP. Thesetools, integrated
into composite systems, served a variety of functions such as cutting, drilling, and potentially as
projectiles (Attenbrow et a. 2009). This increase in the use of backed tools is closely associated with
elevated foraging risks and societal restructuring, both driven by atransition to cooler and drier climatic
conditions (Attenbrow et al. 2009). In contrast, the increase in backed tools during the late Holocene in
Matobo is linked to warmer and wetter conditions, which are argued to have contributed to population
growth (Walker 1995). Consequently, the need to sustain this population increase likely led to the
development of new hunting strategies, resulting in the production of numerous backed pieces during
this period. This suggests both shared technol ogical innovations and distinct regional adaptations during
the late Holocene.

Despite the limitations outlined in this study, our findings provide some clarity on potential hunting
weaponry in the Matobo region. There is a general lack of evidence and interpretations regarding the
use of backed piecesin acomposite arrangement within Zimbabwe, despite the well-established record
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of composite, multi-component tool technologies in southern Africa, spanning from the MSA to the
LSA (see Veall 2022). Therefore, our findings have the potential to stimulate future discussions on
related topics in Zimbabwe, serving as a foundation for understanding late Holocene hunting strategies
in Matobo. Our study may also contribute to comparative studies of late Holocene innovations across
southern Africa.

While our study has the potential to stimulate discussions on hunting weaponry in Zimbabwe, future
research should explore the role of processes such as trampling in combination with appropriate
experimental studies. Experiments should also use local raw materials, such as translucent and milky
quartz. This study relied heavily on Chesnaux’s (2013, 2014) macro-fracture experiments, which were
based on flint, to interpret the diagnostic impact fractures. Therefore, future studies should incorporate
use-wear experiments, particularly with the most preferred translucent quartz. Additionally,
experimentation should explore tool designs, hafting strategies, and hunting systems. While we have
proposed that microlithic backed tools were likely used as projectiles, the broad variability in hunting
weapons warrants further examination through experimentation.

We recommend analysing other formal tools in the Pomongwe Cave assemblage, such as scrapers, to
better understand their technology and function. This would provide a more comprehensive view of
hunter-gatherer life during the final phases of the LSA at the site and in Matobo. Furthermore, we
suggest examining the full chaine opératoire of the blanks and cores from the Amadzimba phase to
better understand the technological mechanisms behind the production of these tools. Additionally, we
recommend investigating the abundant Amadzimba bone tools to complement this research and
supplement the data on Amadzimba cultural expressions. Future research could also expand to other
sites in Matobo, such as Bambata, where Walker (1995) recorded a significant number of geometric
backed pieces and other material culture. Conducting use-wear analysis on Bambata’s backed tools
would facilitate comparisons between the Matobo sites and provide a more complete picture of the
regional Amadzimba. Collectively, these future studies would contribute to a more thorough
understanding of the Amadzimba in the Matobo and across Zimbabwe.

5. Conclusion

Microlithic backed tools are characteristic formal tools that occur in most late Holocene lithic
assemblages in southern Africa. In Zimbabwe, the late Holocene Amadzimba, dated between ca. 5800
and 2300 BP, is marked by a proliferation of these tools of various shapes and sizes. They are found at
sites such as Bambata and Pomongwe Caves and they predominate formal tool samples, which suggests
they were commonly used by populations in the Matobo during this period.

The present study focused on the microlithic backed tools from Pomongwe Cave, and a sample of 138
specimenswere analysed from units 11 and |11, which correspond to the late Hol ocene phase. We moved
away from the previously used typological system that classified these tools based on geometric shapes
and instead, adopted a morpho-functional approach, classifying the tools based on morphometric
criteriaand summarising the observed variations in their structure (active versus passive parts).

Our findings demonstrate that mono-point centred backed tools were likely used for drilling, while
mono-point off centred and double points were laterally and disto-laterally hafted as barbs on an arrow
shaft. Wefurther propose the existence of composite tool technology at Pomongwe Cave, where backed
pieces were hafted in sequence to form hunting weapons designed to maximise penetration, laceration,
and retention, and where hafting components could be substituted when damaged to ensure a successful
hunt.

These results fill a gap in understanding late Holocene hunting weaponry at Pomongwe Cave, where
evidence has been limited. The study also opens avenues for future discussions on hunting weaponry in
the Matobo. Compared to other regions, the Amadzimba at Pomongwe Cave may represent a unique
expression, with the proliferation of backed tools possibly linked to changes in subsistence strategies,
population growth, and improved climate. Our study thus contributes knowledge about the intricate
behaviours and complex cultures of hunter-gatherers during the final phases of the LSA. Further
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investigation into microlithic backed tools and lithic assemblages from other late Holocene sites in
Matobo is essential for deepening our understanding of the social and cultural transformations occurring
during this period on a broader regional scale.
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ABSTRACT

The semi-arid grasslands of the Free State Province of South Africa have produced the earliest
evidence of the presence of Homo sapiens in the subcontinent, together with an extensive Pleistocene
palaeoenvironmental record based on fossil assemblages. However, the known Middle Stone Age
(MSA) archaeological sites in the Free State are limited to a few major localities that cannot be
integrated into a unitary narrative, thus hindering our understanding of human cultural evolution in the
central interior of South Africa. Here we report the results of a survey of the dongas of the Modder
River aimed at documenting new localities embedded within its aluvial terraces. We identified 43
previously unknown archaeological areas spanning the Late Pleistocene to Holocene based on the
regional chronology, of which the majority are MSA sites. Four of the latter include artefacts in situ
and thus hold potential for excavation and absolute dating by trapped-charge methods. The occurrence
of a specific lithic type at six sites along the course of the river highlights a pattern in the occupation
of the region during Marine Isotope Stage 5, which confirms the importance of the grasslands of the
central interior for the characterisation of the spatiotemporal distribution of human groups in the open
landscape during the MSA.

Keywor ds: Pleistocene; South Africa; Modder River; Middle Stone Age; Later Stone Age

1. Introduction

Homo sapiens emerged in Africa in the late Middle Pleistocene, around 300 000 years ago, and their
appearance broadly overlaps with the onset of the Middle Stone Age (MSA) (Deino et al. 2018;
Bergstrom et al. 2021). This archaeological period is characterised by increased evidence of
symbolism (e.g., Bouzouggar et al. 2007; Watts et al. 2016; d’Errico et al. 2020), social networking
(e.g., Lombard 2012; Brooks et al. 2018; Stewart et a. 2020), technological advancements in tool
manufacture (e.g., Wadley et al. 2009; Mourre et al. 2010), and use of fire (e.g., Schmidt et al. 2020;
Wadley et a. 2020a, b). In addition, the MSA saw a persistent population expansion into a wide range
of ecosystems, including deserts, rainforests, and high mountains, which were only marginally
occupied in earlier periods (Jones & Stewart 2016; Roberts & Stewart 2018).

In southern Africa, the earliest H. sapiens fossil is from the interior of the subcontinent, where the
Florisbad spring site in the Free State Province of South Africa (henceforth Free State) produced the
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partial cranium of a basal H. sapiens (Dreyer 1935; Clarke 1985; Griun et al. 1996; Griin & Stringer
2023). The site also yielded one of the few dated assemblages of early MSA lithic artefacts in South
Africa (Kuman et al. 1999) and a palaeoenvironmental sequence based on pollen and sedimentary
analyses (Rubidge & Brink 1985; Kuman et al. 1999; Toffolo et al. 2015, 2017; Scott et al. 2019), and
it is the type locality of the Florisian Land Mammal Age (Brink 1987, 1988, 1994; Brink & Lee-
Thorp 1992; Brink & Henderson 2001; Codron et al. 2008; Manegold & Brink 2011). The latter
indicates the existence of an extensive system of palaeolakes and wetlands in this region during the
Middle and Late Pleistocene, which supported large animal populations in an open grassland
ecosystem (Brink 2016).

Recent research in the Kalahari Basin has produced palacoenvironmental evidence that confirms the
importance of the arid and semi-arid interior of southern Africa in the evolution of early H. sapiens
(Wilkins 2021; Wilkins et al. 2021; Burrough et a. 2022; Lukich & Ecker 2022; Ecker et al. 2023).
However, despite this renewed interest and the growing number of studies focused on the interior of
southern Africa, only afew archaeological sites offer accurate and long chronologies, and as a result
vast swathes of land remain archaeologically blank with regard to the Pleistocene record, especially in
the case of the grasslands of the Free State (Toffolo 2024). This hinders a proper assessment of human
settlement dynamics in the region and our ability to establish causal links between climate change and
human adaptive strategies (e.g., Faith et al. 2021).

In this paper, we report the results of an archaeological survey of the Modder River in the western
Free State, which was carried out with the aim of documenting the occurrence of artefacts and fossils
within dongas. Dongas are a common geomorphological feature in the South African landscape,
comprising extensive erosional gullies and crests produced by surface runoff of water during
thunderstorms in areas characterised by poor plant cover. These features are found mainly in river
terraces and less frequently in lunette dunes around pans, and are especially important for
archaeologists because they offer a comprehensive view of Pleistocene stratigraphy and often contain
stratified sites (e.g., Brink et al. 1999; de la Pefia & Witelson 2020; Will et a. 2024). This aspect is
particularly crucial because the presence of a sedimentary matrix allows the application of trapped-
charge dating methods, which is not possible when artefacts and fossils are found in surface scatters.

Portions of the Modder have been the object of surveys since at least the 1920s (e.g., Goodwin & van
Riet Lowe 1929), although they were rarely published (Churchill et al. 2000; Rossouw 2006) and
usually confined to archaeological impact assessments (e.g., by the National Museum Bloemfontein)
and dissertations (Tsokeli 2005; Trower 2010). Excavations, on the other hand, have been focused on
only a handful of sites, such as Kranskraal (van Hoepen 1932), Erfkroon (Bousman et al. 2023),
Lovedale (Wroth et al. 2022), and Damvlei (Toffolo et a. 2023). In 2022, we initiated a new survey
programme of all the dongas along the major rivers in the western Free State as part of the project
‘PalacoEcology and OPen-LandscapE adaptations of Pleistocene humans in South Africa’ (PEOPLE),
which aims to understand the role that freshwater availability had in the evolution of H. sapiensin the
semi-arid grasslands of the Free State. Therefore, this study presents the first comprehensive survey of
the Modder dongas between Rustfontein Dam and the Rademansval locality and a description of all
the archaeological areas that were encountered. The sites are discussed within the chronological and
archaeological context of the Free State and help build an archaeological map of the Modder
catchment.

2. Regional setting

The Modder is a meandering river that flows ~370 km through the western Free State in a south-north
direction from its headwaters near Dewetsdorp to Maselspoort, and then in an east-west direction until
its confluence into the Riet River at Modderrivier, immediately to the west of the border with the
Northern Cape (Barker 2011) (Fig. 1). Together with the Riet and the Vet-Sand, the Modder is one of
the few rivers flowing in the semi-arid western Free State, which is mainly part of the Grassland
Biome (Dry Highveld Grassand Bioregion) but includes also the Savanna Biome (Eastern Kalahari
Bushveld Bioregion) at the border with the North West and Northern Cape and the Nama-Karoo
Biome (Upper Karoo Bioregion) at the border with the Northern Cape (Mucina & Rutherford 2006).
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The catchment of the Modder River (17 360 km?) is characterised by a narrow valley bordered by
dolerite hills and sills in its eastern portion (east of Bloemfontein), whereas the western portion
features a wide valley with a deeply incised riverbed and local gradient <1°, which exposed a series of
aluvial terraces (Myburgh 1997; Barker 2011; Tooth et al. 2013). The latter are in many places
further incised by dongas, which produced archaeological sites such as Erfkroon, Lovedale, Damvlei,
Mitasrust, Kranskraal, and Waterval. Other known sites within the Modder catchment include
Florisbad, Vlakkraal (Wells et al. 1942), and Baden-Baden (van Aardt et al. 2016) (Fig. 2).
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Figure 1. Map of the western Free State showing the location of the Modder River catchment (red ling). The
inset shows the location of the catchment within southern Africa. Digital elevation model (DEM): Shuttle Radar
Topography Mission (SRTM) 1-arc second Global, National Geospatial-Intelligence Agency (NGA), USGS
Earth Resources Observation and Science (EROS), retrieved from NASA Earthdata; Hydrography and borders:
Department of Water and Sanitation (DWS), South Africa, and Mucina & Rutherford (2006); Topography: Esri
Topographic (basemap) and World Topographic Map (available from:
https://www.arcgis.com/home/item.html 2 d=7dc6cealbl 764alf9af 2e679f642fOf 5).

At least three alluvial terraces are known to exist between five and 33 m above the Modder riverbed,
although in discontinuous portions along its course (Myburgh 1997). Detailed sedimentological,
chronological, and archaeological research at Erfkroon, a donga located on the right bank of the
Modder 67 km northwest of Bloemfontein, produced a chronostratigraphic sequence of four aluvial
terraces (Churchill et a. 2000; Tooth et al. 2013; Lyons et a. 2014; Palmison 2014; Brink et al. 2016;
Morris 2019; Bousman et al. 2023). These terraces are called, from oldest to youngest, Wolwespruit,
Erfkroon, Orangia, and Soetdoring (Fig. 3). Only the Orangia terrace bears artefacts and fossils, which
punctuate a sedimentary sequence representing the Late Pleistocene and Holocene divided into four
major allostratigraphic units and comprising two palaeosols and five lithostratigraphic beds (Bousman
et a. 2023). More specifically, the Lower Grey Bed includes MSA occupations dated by
luminescence between ~99 and ~55 ka; the van den Berg (Red) Palacosol comprises late MSA
occupations dated between ~55 and ~28 ka; the rubified silt at the base of the Upper Grey Bed
produced an early Later Stone Age (LSA) occupation dated to ~21 ka; the upper portion of the Upper
Grey Bed yielded an undated Robberg occupation; and the Neethling (Brown) Palaeosol is
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characterised by Lockshoek (Oakhurst) occupations, which in South Africa are dated to the first half
of the Holocene (Lombard et a. 2022). Remarkably, a similar stratigraphic sequence comprising a
Lower Grey Bed with MSA artefacts, a Red Palaeosol with late MSA artefacts, an Upper Grey Bed
with LSA artefacts, and a brown sediment with LSA artefacts, was identified at Waterval, a donga
located on the right bank of the Modder near Sannaspos, 32 km east of Bloemfontein and 94 km
southeast of Erfkroon as the crow flies, suggesting that the chronostratigraphic sequence established
at Erfkroon may be applicable all along the course of the river (Trower 2010). This stratigraphic
framework was used as reference during the survey to help contextualise different MSA clusters
within the same donga and to facilitate comparisons between dongas. Not all surveyed dongas exhibit
the complete Orangia sequence, presumably because of advanced erosion, and thus assigning artefacts
to one bed or another remains difficult in some cases due to the absence of absolute ages. In addition,
one should keep in mind that the Red Palaeosol developed on pre-existing sediments, and therefore its
age may vary to some extent along the river. Nevertheless, the Erfkroon stratigraphy is a good starting
point to propose a relative chronological sequence for the findings of the survey.
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Flgure 2. Map of the Modder River basin ShOWI ng the Iocatlon of known archaeological sites. The pale blue
patches represent saltpans, whereas the dark blue patches represent dams. DEM: SRTM 1-arc second Global,
NGA, USGS EROS, retrieved from NASA Earthdata; Hydrography and borders: DWS, South Africa, and
Mucina & Rutherford (2006); Topography: Esri Topographic (basemap) and World Topographic Map (available
from: https.//www.arcgis.com/home/item.html? d=7dc6cealbl764alf9af2e679f642f0f5).

Rustfortein,

3. Methods

Our survey of the Modder dongas spanned the portion of the river between Rustfontein Dam, 50 km
to the southeast of Bloemfontein, and the locality of Rademansval, 90 km to the west of
Bloemfontein, covering almost 160 km of its course. Dongas were identified using Google Earth,
where they appear as light-coloured patches of land next to the riverbed that stand out compared to the
surrounding vegetated areas. The historical imagery function allowed us to visualise dongas in
different seasons (dry vs. wet) and under different light conditions, which is particularly useful to
determine the presence of deeply incised gullies (based on the size of shaded areas) and to assess their
potential for the preservation of Pleistocene deposits. We also used the imagery provided by the
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CDNGI Portal of the Department of Rural Development and Land Reform of South Africa
(http://www.cdngiportal.co.za/ CONGIPortal/) and the topographic map of South Africa
(https://htonl.dev.openstreetmap.org/ngi-tiles/#6/-28.621/24.625). The selected dongas were surveyed
on foot after locating the landowners and obtaining their permission to access the properties. No
significant dongas exist between Rademansval and Modderrivier and for this reason that portion of
the river was not surveyed.

Erfkroon Terrace

Orangia Terrace
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Figure 3. Stratigraphic cross-section of the Modder River terraces at Erfkroon (reproduced from Bousman et al.
2023 with permission from Springer Nature).

The survey comprised the visual inspection of exposed donga surfaces to identify clusters or
concentrations of artefacts as well as single spots or occurrences of pieces in sections, and/or any
associations between faunal remains and lithic artefacts. The dongas were first surveyed following
their perimeters and main drainage channels to establish the local stratigraphic sequence and to locate
artefact concentrations. Then, each donga was systematically surveyed in the areas that showed
significant concentrations of knapped artefacts and/or fossils, counting first these archaeo-
palaeontological remains with overall counts by area. After, we determined (by visual assessment) the
centroid of each area based on it having a higher artefact/fossil density. We identified archaeological
areas when clusters of 10 or more artefacts occurred within a surface area of 10 000 m? (density
ratio=0.001 artefacts per m?); lower densities were considered as isolated findings. The boundary
between archaeological areas was arbitrarily set when there was a distance of at least 100 m from the
centroid (cluster) of an archaeological area and the next. In addition, the stratigraphic framework
established by Bousman et al. (2023) at Erfkroon and Trower (2010) at Waterval was used as
reference to distinguish archaeological areas of different age. Artefacts and fauna remains were
recorded by GPS, documented with photographs and analysed in 1 m square grids. This grid was
placed at the centroid and counts were recorded of all recognisable knapped artefacts including chips
under 2 cm, but excluding chunks or angular fragments where intentional knapping could not be
identified. After each count the grid was moved to neighbouring parts of the cluster/concentration, as
many times as necessary, until reaching artefact densities of <1/m2 No artefacts or fossils were
collected during survey; after study, they were placed in the same position where they were found.

The counts of stone tools have been compiled indicating their technological categories, the raw
materials, the degree of preservation, and the sedimentary context where the artefacts were found. The
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technological categories are divided into cores, debitage, and retouched pieces. Retouched pieces
follow some conventional terms such as sidescraper, endscraper, denticulate, notch, borer, burin,
backed blade or bladelet, piéce esquillée, knife, unifacial point, adze, and geometric. We also include
the counts of Lovedale points, “(...) a narrow tool made on a blade with trimmed tips and bifacially
trimmed bases, which removes the striking platforms and most of the bulbs of percussion”, due to
their restricted geographical and chronological range in the Free State, which allows comparisons
with dated sites in the region (Wroth et al. 2022: 11). Unknapped blocks or cobbles are classified into
cobble, block, hammerstone, and grindstone categories. Debitage is classified as hon-diagnostic flake,
flake fragment, blade, blade fragment, small flakes and chips (<2 cm), Levallois point, and Levallois
flake categories. The size of the artefacts is classified into large (>8 cm), medium (4 to 8 cm), small
(<4 to 2 cm), and microlithic (<2 cm) categories. The classification of cores follows Conard et al.
(2004) and includes parallel (Levallois), platform, inclined (discoidal), initial, bipolar, and
multidirectional types. When further details are considered in platform cores, the most abundant type
in our surveys, we follow the classification system of Porraz et a. (2016), which considers the
following sub-types. high-backed, narrow-sided, frontal, conic, bipolar, and bipolar reduced.
Furthermore, when some additional details are described for retouched tools, we define the
invasiveness of the retouch according to Bader et al. (2016), which essentially simplify the criteria of
Clarkson (2002). All the artefacts that we found are made on hornfels unless otherwise specified, as
hornfelsisthe only locally available raw material used during the MSA.

The depositional context of the artefacts was recorded according to their primary or secondary
positions, indicating the landform where the artefacts were found. Primary contexts include artefacts
identified in vertical sections that are naturally exposed by the erosional processes at work in dongas,
usually within convex slopes or ridges. Artefacts found on the surface were considered to be in
secondary contexts. Similarly, artefacts located on concave slopes, flat steps (eroded high surfaces) or
gullies belong to the category of secondary contexts. We also distinguished palaeochannels in
exposed sections, where erosion and transport took place in the past and thus redeposited older
material. Based on the stratigraphic position of our findings, we specified the main sedimentary
features of the layer containing them (visible or preserved thickness of the deposit, matrix and clast
composition, colour) and their relative position compared to other layers.

4. Results

We identified 34 dongas with potential for preserving deep (>2 m) stratigraphic sequences, of which
25 were surveyed on foot; the remainder could not be accessed because we could not locate the
owners or they did not want to provide access for different reasons (e.g., presence of large game)
(Table 1). During the survey, we recorded 755 lithic artefacts and 28 faunal remains (whole or
fragmented). The Supplementary Online Material (SOM) reports artefact counts by technological
category (SOM 1 Tables 1-17) and by raw material (SOM 1 Tables 18-27) and provides descriptions
of the main finds (SOM 1 Figs 1-50). The dongas and the archaeological areas they contain are
described following the course of the river, downstream from Rustfontein Dam to the Rademansval
locality, and are divided into eastern and western catchments. The former goes from Rustfontein Dam
to Maselspoort, whereas the latter spans from Krugersdrif Dam to Rademansval. This arbitrary
division is proposed because only one donga of interest exists between Maselspoort and Krugersdrif
Dam, but it could not be accessed (Molhoek). The eastern catchment includes 10 dongas, six of which
were surveyed: Palmietfontein 1 and 2, Watervalsdrift, Waterval, Kranskraal, and Mitasrust (Fig. 4).
Kranskraal, which was excavated by van Hoepen (1932) and produced an MSA occupation, is not
reported here asit will be the subject of a dedicated study. The western catchment includes 23 dongas,
19 of which were surveyed: Uitvliug-Wes, Georgina 1 and 2, Lovedale 2, Abrahamskraal 1-3, 4 and 5,
Nielsview 1, 2, 3, and 4, Thorndale, Erfkroon 2, 3, and 4, Penhoek, Winterdraai/Fairview, Slagkraal,
and Loogkop (Fig. 5).

Eastern catchment

Palmietfontein: Palmietfontein 1 and 2 have a relatively wide surface but shallow reliefs because of
advanced erosion. Palmietfontein 1 features a single archaeological area (A1) characterised by grey
sediments comprising sandy clay (in places exhibiting a more reddish to brown colour) covered with
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small calcium carbonate nodules. One locale is characterised by a great number of rounded clasts of
dolerite, shale, and hornfels, which are interpreted as a palacochannel deposit. Only a few artefacts
have been identified in this donga, including an isolated proximal Levallois point fragment and non-
diagnostic rounded flakes and flake fragments in the palaeochannel gravels. The occurrence of the
Levallois point fragment in the grey sediment may be interpreted as a parallel with the Lower Grey
Bed at Erfkroon. Palmietfontein 2 exhibits a red horizon probably equivalent to the Red Palaeosol,
which is almost completely eroded and features a single area with ridges up to 0.5-0.7 m in height in
the central portion of the donga. Grey sandy clay, with calcium carbonate nodules, was observed
underneath the red horizon, which may facilitate correlation with the Lower Grey Bed at Erfkroon. A
total of eight non-diagnostic flakes of hornfels and sandstone were found on the slopes of the eroded
Red Palaeosol, at the contact with the underlying grey sediment (SOM 1 Table 1; Figs 1-3).

Table 1. List of the selected dongas and their coordinates, following the course of the river, with stratigraphy
indicated from top to bottom.

Donga Catchment | Coordinates Surfacearea (m? | Stratigraphy Reference SOM 1
) . 29°1528.34" S ; Tablel
Palmietfontein 1 Eastern 26°37'7.41" E 90 000 Lower Grey Bed | Thisstudy Figures 1-2
! . 29°15'8.94" S Red Palaeosol ] Tablel
Palmietfontein 2 Eastern 26°36'56.40" E 26 000 Lower Grey Bed This study Figure 3
. 29°95.93" S
Likatlong Eastern 26°35'7 44" E - - Trower (2010) -
29° 854.74" S
Farm 1345 Eastern 26°34'7.35" E - - Trower (2010) -
. 29° 7'50.31" S
Rampaii Eastern 26°34'%6.11" E - - Trower (2010) -
. 29° 650.58" S
Jonkersdrift Eastern 26°32'33.04" E - - Trower (2010) -
) 29° 6'49.06" S This study and Table2
Watervalsdrift Eastern 26°31'40.64" E 50 000 Upper Grey Bed Trower (2010) Figure 4
Brown Palacosol
29° 6'12.40" S Upper Grey Bed This study and Tables 3, 18
Waterval Eastern 26°31'26.69" E 153 000 Red Pal aeosol Trower (2010) Figures 5-10
Lower Grey Bed
29° 256.71" S
Kranskraal Eastern 26°2556.50" E - - van Hoepen (1932) | -
Red Palaeosol
. 28°59'14.24" S Lower Grey Bed | Thisstudy and Tables4, 19
Mitasrust Eastern 26°2340.17" E 112000 (with light grey- Rossouw (2006) Figures 11-18
bluish clay)
28°50'40.60" S
Molhoek Eastern 26° 947.76" E - - Not surveyed -
o " Upper Grey Bed
. 28°52'39.67" S ; Table5
Uitvlug-Wes Western 25056'6.35" E 705 000 Red Pa acosol This study Figures 19-20
Lower Grey Bed
) 28°54'43.95" S Red Palaeosol ;
Georginal Western 25053112 83" E 80000 Lower Grey Bed This study Table6
) 28°553.72" S :
Georgina 2 Western 25°52'36.63" E 180 000 - This study -
28°5521.93" S
Wonderkop Western 25°51'24.65" E - - Not surveyed -
28°5359.00" S
Hoekpan Western 25049'46.05" E - - Not surveyed -
28°54'22.79" S
Stryd Western 25°45'56.79" E - - Not surveyed -
28°54'31.83" S
Paardekraal Western 25°44'46.68" E - - Not surveyed -
o2 (Y7 Upper Grey Bed
28°54'3.07" S ; Tables7, 20
Lovedale 2 Western 25040/28.39" E 8000 Red Paaeosol This study Figure 21
Lower Grey Bed
Brown soil
28°5328.66" S Light grey-bluish ;
Abrahamskraal 1,2,3 | Western 25°39'44.48" E 70000 day (Loveddle 1 This study Table8
sequence)
28°54'353" S Upper Grey Bed )
Abrahamskraal 4 Western o " 34 000 Red Palaeosol This study Table9
25°40'18.13" E
Lower Grey Bed
. " Lower Grey Bed
28°5356.79" S s ; Tables 10, 21
Abrahamskraal 5 Western 25037'20.43" E 117 000 gﬁ: Itgql |C ?;tl)grey— This study Figures 22-28
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Donga Catchment | Coordinates Surfacearea (m?) | Stratigraphy Reference SOM 1
L 28°53'37.66" S Brown Palaeosol )
Nielsview 1 Western 25040'9.45" E 4000 Upper Grey Bed This study Tables 11, 22
e 28°5342.50" S Brown Palaeosol ;
Nielsview 2 Western 25°40'14.07" E 6500 Upper Grey Bed This study Tables11, 22
S 28°53'20.31" S Brown Palaeosol ]
Nielsview 3 Western 25°40'0.93" E 177 000 Upper Grey Bed This study Tables 11, 22
Brown Palaeosol
L 28°53'36.22" S Upper Grey Bed ; Tables 11, 22
Nidsview 4 western | o5ea040.54" E 74000 Red Pal acosol This study Figures 29-30
Lower Grey Bed
28°53'15.87" S Red Palacosol ;
Thorndale Western 25039112 40" E 57 000 Lower Grey Bed This study Tables 12, 23
Brown Palaeosol
28°530.86" S Upper Grey Bed . Tables 13, 24
Erfkroon 2 Westemn | 25:3658.93" E 109,000 Red Palaeosol | TS sStudy Figures 31-33
Lower Grey Bed
28°52'37.86" S Red Palaeosol ; Tables 14, 25
Erfkroon 3 Western 25°36'9.75" E 181000 Lower Grey Bed | | Missiudy Figures 34-42
Brown Palaeosol
28°5320.32" S Upper Grey Bed )
Erfkroon 4 Western 250377 78" E 112 000 Red Palacosol This study -
Lower Grey Bed
28°51'27.13"' S Red Palaeosol . Tables 15, 26
Penhoek Westen | o503111007" E 52000 Lower Grey Bed | | Missiudy Figures 43-45
28°52'51.40" S
i i o " Upper Grey Bed
Winterdraai 25°28'28.81" E ; Tables 16, 27
Fairview Western | oge5039 49" S 330000 fg\"jvzdgfowé o This study Figures 46-50
25°28'46.70" E &
28°54'48.85" S Red Palaeosol :
Slagkraal Western 250044 53" E 18 000 Lower Grey Bed This study Table 17
28°5334.50" S !
Loogkop Western 25000'21.26" E 82 000 Upper Grey Bed This study Table17
g o X
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Z
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Figure 4. Map of the eastern catchment of the Modder River, showing the location of the selected dongas. The

pale blue patches represent saltpans, whereas the dark blue patches represent dams. DEM: SRTM 1-arc second
Global, NGA, USGS EROS, retrieved from NASA Earthdata; Hydrography and borders: DWS, South Africa,
and Mucina & Rutherford (2006); Topography: Esri Topographic (basemap) and World Topographic Map
(available from: https://www.arcgis.com/home/item.html ?id=7dc6cealObl1764alfOaf 2e679f642f0f5).

Rustfontein
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Watervalsdrift: Watervalsdrift falls within the western portion of ‘Area B’ in Trower (2010), which
also includes to the east the Jonkersdrift donga that we could not survey. Watervalsdrift is a small,
shallow donga that is characterised by extensive erosion that left shallow dome-shaped ridges. The
sediment is mostly composed of grey sandy clay with calcium carbonate nodules in places at the
surface, which could be linked to the Upper Grey Bed at Erfkroon since it is covered by a brown soil.
The density of artefacts is very low (0.00014/m?) compared to other areas in the survey, with only
four artefacts documented: a polyhedral or multidirectional core, two flakes and a small Levallois core
of MSA technology (SOM 1 Table 2; Fig. 4). Contrary to Trower (2010), we could not identify any
clear LSA or historic artefacts.

Krugersdrif:

Dam

Figure 5. Map of the western catchment of the Modder River, showing the location of the selected dongas. The
pale blue patches represent saltpans, whereas the dark blue patches represent dams. DEM: SRTM 1-arc second
Global, NGA, USGS EROS, retrieved from NASA Earthdata; Hydrography and borders: DWS, South Africa,
and Mucina & Rutherford (2006); Topography: Esri Topographic (basemap) and World Topographic Map
(available from: https://www.arcgis.com/home/item.html ?id=7dc6cealbl764alf9af 2e679f642f0f5).

Waterval: Waterval is awide and deep (8 m between its top and the riverbed) donga that corresponds
to ‘Area A’ in Trower (2010). The stratigraphy of the sediments cut by the donga matches the Lower
Grey Bed-Red Palaeosol-Upper Grey Bed succession at Erfkroon, with the Red Palaeosol being less
visible close to the river and clearer at the edge of the donga. We differentiate three archaeological
areas according to the density of finds. Area 1, the westernmost, is located between the river and a
high crest, which alows for stratigraphic control. The mgjority of the artefacts found here occur in the
Lower Grey Bed, a thick layer (2.5 to 3 m) of grey sandy clay with calcium carbonate nodules
underlying the Red Palaeosol (0.8 to 1 m thickness), the Upper Grey Bed (2.6 to 2.8 m), and the
Brown Palaeosol (0.5 to 0.7 m) at the top. Finds appear at the surface of concave and convex slopes of
aless eroded zone with dome-shaped ridges, and include: seven flakes, an inclined core, and a dolerite
cobble. Other artefacts were found on the highest part of the eroded ridges of the Upper Grey Bed (a
grindstone) or the bottom of gullies filled with sand (a unifacial point and a Levallois point, both
highly weathered) (SOM 1 Figs 5-6). Area 2 produced sparse faunal remains, with shaft fragments of
long bones of large mammals and a cluster of MSA tools that includes a Lovedale point (Fig. 6), a
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unifacial point and several elongated flakes in hornfels and sandstone with faceted platforms. These
items were found at the surface of an eroded zone with convex ridges within the Lower Grey Bed
(SOM 1 Figs 7-9). Area 3, finally, contains numerous LSA artefacts including many small narrow-
sided platform cores in hornfels and fine-grained siliceous rocks, some convex scrapers and a
microlithic artefact (a trapeze) in chert or asimilar rock (SOM 1 Tables 3, 18). Thisareais located at
the surface of long, convex and extensively eroded ridges within the Upper Grey Bed. Some MSA-
like artefacts located in this area suggest a displacement of pieces from this period in the floodplain
or, as proposed earlier by Trower (2010), a possible re-use of older artefacts by LSA groups
inhabiting the area (SOM 1 Fig. 10). We estimate similar densities for Areas 1, 2, and 3, at around
0.01 artefacts per m? When comparing our work with the results of Trower (2010), we find that we
have documented very few artefacts both in Watervalsdrift and Waterval, but the type of information
we recorded is consistent with his data in terms of lithic technology, especialy for Waterval. Our
finds were significantly less numerous and the fauna was less preserved, probably as a result of the
collection of artefacts and fauna during the previous survey.

] 4

2 w ’ o =L il
Figure 6. Lovedal e points from Waterval (top row), Mitasrust (middle row), and Abrahamskraal 1 (bottom
row).

i
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Mitasrust: Mitasrust was surveyed by Rossouw (2006), who collected Florisian fauna and observed
MSA artefacts. The surface, exposed by erosion, covers a large area with a main donga channel that
goes from the west to the east. The main donga exhibits several tall profiles (up to 5 m in height)
where the uppermost levels are characterised by silts and sands presumably deposited during the
Holocene that cover thick layers of small, cemented gravels at the base of sections (SOM 1 Figs 11-
12). The tributary dongas to the south exposed a large area, the western portion of which exhibits a
Red Palaeosol-Lower Grey Bed sequence, whereas the eastern portion is characterised by light grey-
bluish sandy clay deposits with calcium carbonate nodules consistent with the Lower Grey Bed. The
zone located to the south of the main drainage channel shows two separated archaeological areas with
high densities of artefacts. Area 1, to the east, has 16 artefacts in a surface of 752 m? (density=0.021),
whereas Area 2, to the west, has 32 pieces in 1218 m? (density=0.026). Both areas show MSA
artefacts associated with faunal remains and some isolated LSA artefacts covered with brown patina
(mostly endscrapers and one adze) that most likely come from the overlying Red Palaeosol, which is
amost completely eroded away in these areas (SOM 1 Tables 4, 19).

Area 1 was identified following the bottom of the main donga drainage channel from the river to its
inception, after locating many artefacts embedded in the channel fill that include a big platform core
used to produce blades and Levallois points. This area is connected with the main donga through a
short and deep tributary gully that erodes a surface with high gradient slopes. Two clusters were
identified in this area, both deep into the Lower Grey Bed (2.5 to 3 m): one (C1) within a gravel bed,
and a second cluster (C2) embedded within finer sediments. C1 exhibits some diagnostic MSA
artefacts (two Levallois cores, a unifacial point, and flakes with faceted platforms) (Fig. 7). C2
includes an MSA unifacial point associated with some vertebrae of a medium-sized mammal at the
base of arecent erosional channel (SOM 1 Figs 13-14).

Area 2 islocated 110 m to the west of Area 1 and includes three clusters in the Lower Grey Bed. The
first two clusters (C1 & C2) are eroded domes with ridges, whereas C3 is a flat step with an
accumulation of clasts laterally sectioned by a gully. C1 shows an accumulation of flakes linked to a
platform core with no clear diagnostic features. The presence of quartzite is remarkable in this cluster,
asitisnot arock found in the geology of the region (Holmes & Barker 2006). C2 includes some non-
diagnostic flakes, two unifacial points, a Levallois core and some blades of clear MSA technology, as
well as a tool on a blade with alternating retouch, and a borer-like tool with denticulated edges,
similar to artefacts found at Erfkroon and Waterval (Trower 2010; Bousman et al. 2023). An equid
molar was the only faunal remain in the cluster. Some of the flakes in C2 were found stuck into the
sections of the side channels that erode the large dome of Lower Grey sediment. Finally, C3 includes
several diagnostic MSA artefacts, such as two Lovedale points (Fig. 6), a sidescraper (on core), and
blade/bladel et fragments (SOM 1 Figs 15-18).

Western catchment

Uitvlug-Wes: Uitvlug-Wes features a large donga system where most of the eroded surface is covered
by vegetation and only one fifth is exposed terrain. We identified four drainages, of which the two to
the east appear to be barely active in terms of erosion as they are covered by thick vegetation, and the
two to the west are clearly active during the rainy season due to the absence of vegetation. In this
second portion, the westernmost drainage features a high profile (up to 5 min places) characterised by
the Lower Grey Bed-Red Palaeosol-Upper Grey Bed sequence on top of Ecca shale bedrock,
including water-worn hornfels nodules at the surface. In this area we found non-diagnostic flakes on
the surface of the section slopes that are difficult to correlate with any sediment bed. The second
drainage coming from the west shows greater maturity in its erosion, as indicated by massive sand
deposits that fill the gullies. Except for two examples of weathered Levallois points associated with
the base of the Lower Grey Bed and calcium carbonate nodules (1.2 to 1.4 m of visible thickness),
only non-diagnostic artefacts were found in this area (A1) (SOM 1 Fig. 19). The easternmost donga
features a small barren area (A2) next to the river where a single dolerite flake was found on the
surface of a convex slope of the Lower Grey Bed with calcium carbonate nodules, underlying a
remnant of the Red Palaeosol (SOM 1 Table 5, Fig. 20).
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Georgina: Georgina 1 is small and includes two areas with artefacts (SOM 1 Table 6). Area 1 is
located in the eastern portion of the drainage and produced non-diagnostic artefacts on a convex slope
at the contact between a Lower Grey Bed and overlying Red Palaeosol. This small cluster includes
seven non-diagnostic flakes with unidirectional scars, a small blade, and an inclined core. In the
drainage to the west, close to the edge of the donga, we found an artefact (A2) stuck into a Lower
Grey Bed with calcium carbonate nodules, on top of which a Red Palaeosol is visible on the opposite
side of the donga. Between these areas and closer to the riverbed, we found an accumulation of fossil
bones within a brown alluvium including many anatomical parts of different vertebrates, probably
related to a carnivore den. Georgina 2 is a shallow gully ailmost completely covered by vegetation and
with ayellow sand infill devoid of artefacts.

Figure 7. Unifacial points from Mitasrust (top row), Erfkroon 3 (middle row), and Penhoek (bottom row).
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Lovedale: The Damvlei and Lovedale dongas have produced LSA and MSA occupations, respectively
(Richard et al. 2022, 2023; Wroth et al. 2022; Toffolo et al. 2023). The Lovedale 2 donga, 1 km
downstream of Lovedale 1 on the same side of the river, is a small erosional feature characterised by
high crests and ridges that match the Lower Grey Bed-Red Palaecosol-Upper Grey Bed sequence at
Erfkroon. The donga features isolated M SA artefacts and faunal remains throughout its extension, one
cluster of ungulate faunal fragments including several teeth, one cluster of MSA artefacts with blades
and fragments of unifacial points and two clusters of LSA artefacts and vertebrate fauna, including
ungulate teeth (density=0.041) (SOM 1 Tables 7, 20). The LSA clusters are located in the Upper Grey
Bed although in a secondary context and can be assigned to the Lockshoek industry based on the
occurrence of large endscrapers (Fig. 8; SOM 1 Fig. 21). These clusters, separated by only a few
metres, may be part of the same occupation.

Figure 8. Lockshoek scraper from Lovedale 2.

Abrahamskraal: To the west of Lovedale 2, the same donga system falls within the neighbouring farm
Abrahamskraal and is hereby called Abrahamskraal 4. This larger drainage features a small yet
diagnostic assemblage of MSA artefacts divided in two areas. Area 1, with two flakes and a Levallois
point, is located in a deep gully running perpendicular to the river. The pieces were found at the
surface of a dome in the Lower Grey Bed with calcium carbonate nodules, stratigraphically beneath a
Red Palaeosol and Upper Grey Bed. Area 2 presents two Levallois cores and one flake at the base of a
high bluff next to the river (SOM 1 Table 9). The sedimentary context is consistent with the Lower
Grey Bed. Further to the west, on the same side of the M odder, three smaller drainages that are part of
the same donga were surveyed near the Abrahamskraal homestead. Abrahamskraal 1, 2, and 3 exhibit
arelatively small surface area that does not match the stratigraphic succession of Erfkroon, but rather
the one observed at Lovedale 1 in which the MSA occupation occurs in a bed of light grey-bluish
sandy clay under a Holocene brown silty sand (Wroth et al. 2022). We observed only a few lithic
artefacts of both MSA and LSA technology and faunal remains (including fragments of ungulate
teeth) (SOM 1 Table 8). However, one of the MSA artefacts is a broken and westhered Lovedale
point characterised by the typical bifacial trimming of the base (Fig. 6).
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To the west of Abrahamskraal 4, Abrahamskraal 5 includes three drainages of which we could survey
only the easternmost, since the other two are part of a game enclosure. The donga we surveyed
features two archaeological areas. Area 1 is a small occurrence of only two artefacts in primary
depositional context that include an MSA unifacial point and a blade or flake stuck into the section
(SOM 1 Fig. 22). The exiguous cluster is nevertheless important if we consider its primary position
and diagnostic character of the tools. Area 2 is placed 140 m to the southeast of Area 1. This areais
one of the richest MSA areas discovered in our survey with up to 40 artefacts including many
diagnostic MSA tools and cores. We divided this area into two clusters due to its richness. C1
includes a Levallois recurrent centripetal core on flake, a ‘déjeté’ sidescraper, a Levallois flake, and
three Levallois points (Fig. 9; SOM 1 Figs 23-25). C2 includes a unipolar Levallois or high-backed
platform core, two blades with faceted butts, two Levallois flakes, a small Levallois point and several
sets of flakes that could possibly come from some knapping episodes (SOM 1 Tables 10, 21 & Figs
26-28). We did not find faunal remains, but the scatters of flintknapping waste and formal tools
suggests the possibility of ephemeral occupations. The artefacts were found in a light grey-bluish
sandy clay with calcium carbonate and iron oxide nodules, not capped by any later sediment, which
could be consistent with the stratigraphic sequence at Lovedale 1.

Nielsview: The Nielsview farm includes four dongas featuring the Lower Grey Bed-Red Palaeosol-
Upper Grey Bed-Brown Palaeosol succession. Nielsview 1, 2, and 3 produced only a handful of non-
diagnostic artefacts, except for a Lockshoek scraper at the boundary between the Upper Grey Bed and
Brown Palaeosol. Nielsview 4 is the most developed of the dongas in this property in terms of
erosiona incision, and the richest in artefacts, although mainly comprising isolated and non-
diagnostic finds sometimes accompanied by bone fragments and ungulate teeth (SOM 1 Figs 29-30).
One cluster, found in the upper portion of the Lower Grey Bed close to the boundary with the
overlying Red Palaeosol, included a Levallois point (Fig. 9) and a platform core of clear MSA
technology (SOM 1 Tables 11, 22).

Thorndale: Thorndale exhibits a large zone to the north covered by the Red Palaeosol, whereas to the
south it only preserves the Lower Grey Bed. Next to the northern drainage there is a small
archaeological area (A1) with two large dolerite cobbles stuck into the Red Palaeosol and some flakes
and a sidescraper located on the surface of the nearby dome-shaped ridges. Another area (A2) isfound
to the south of the previous and shows several low, wel-rounded mounds or domes of the Lower
Grey Bed with rounded dolerite pebbles and calcium carbonate nodules, including a large number of
poorly preserved MSA artefacts. The latter were found on the surface of mounds and into the
reworked sediments at the bottom of the drainage gully. The cluster nevertheless includes some large
blades, flakes and a Levallois point that clearly indicate an MSA site, although of secondary context
(SOM 1 Tables 12, 23).

Erfkroon: Erfkroon 1 and 3 belong to the eponym farm, and the former has produced several MSA
and LSA occupations, including some of the very few early LSA and Robberg assemblages in the
Free State (Bousman et al. 2023), whereas Erfkroon 2 and 4 belong to the Edelweiss farm.

Erfkroon 2 features a complete stratigraphic sequence that matches that of Erfkroon 1. From top to
bottom, one can easily discern an aeolian sand cap, the Brown Palaeosol (0.5 to 0.6 m), the Upper
Grey Bed (1.7 to 1.9 m), the Red (van den Berg) Palaeosol (0.4 to 0.6 m), and a thick Lower Grey
Bed (>5 m). The portion of the sequence down to the Red Palaeosol is mainly confined to the edges of
the donga, whereas its central portion has exposed deep incisions into the Lower Grey Bed. The main
drainage channel runs east-west creating deep sections, with bluffs up to 5 m in height. The northern
side of the donga bottom (A1) exhibits isolated MSA artefacts (density 0.018) that include blades and
aLevallois point characterised by rounded edges indicative of some degree of transportation.
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Figure 9. Levallois points from Abrahamskraal 5 (top row), Nielsview 4 (middle row), and
Winterdraai/Fairview (bottom row; point on Levallois blade).
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The main archaeological area is located to the south of the drainage channel and exhibits a greater
density of artefacts and assemblages of faunal remains (A2). The latter are mainly ungulate teeth of
Florisian species, such as Megalotragus priscus (Brink et a. 2016). A2.1 comprises 12 artefacts on a
surface of around 140 m? (density=0.08) and includes several diagnostic MSA artefacts with
weathered and rounded surfaces embedded in the Lower Grey Bed (SOM 1 Fig. 31). A2.2 is located
to the south of A2.1 at the boundary between Lower Grey Bed and Red Palaeosol. This cluster
contains numerous artefacts (74) spread onto a relatively small surface area of around 150 m?
(density=0.49). Flakes and flake fragments with unipolar directions in their scars and flat single
platforms represent the largest component of the assemblage. There are also some blades, a Levallois-
like core with a single platform and a wide final scar, and a small Levallois-like point with flat
platform and some dolerite cobbles. Along this accumulation of knapping scatter, we also identified a
scaled piece that could be related to an early LSA industry (SOM 1 Fig. 32). A2.3, located at the top
of dome-shaped ridges in the Lower Grey Bed, is characterised by only a few artefacts and severa
faunal remains in primary depositional context. In this case, the accumulation of artefacts has a low
density (0.037) but noteworthy is the association of fauna and lithics related to the final steps of the
chaine opératoire (SOM 1 Tables 13, 24). The artefacts include a unifacial point with regular to
invasive retouch, two thin and curved blades, and a core exploited in several directions with a final
wide scar worked in the way of a Levallois core, which could also be classified as a platform, high-
backed core or inclined core (SOM 1 Fig. 33).

Erfkroon 4 is another large and deeply incised donga featuring the same stratigraphic sequence as
Erfkroon 1, which however produced only a few and isolated LSA artefacts, possibly related to the
Lockshoek industry.

Erfkroon 3 comprises three drainages where we identified a poorly preserved archaeological area in
the central one (A1), three areas in the northern one (A2, A3, and A4) and three areas in the southern
one (A5, A6, and A7) (SOM 1 Tables 14, 25). A1, in the middle part of the central drainage, presents
the Lower Grey Bed underlying the Red Palaeosol, the latter visible only near the edge of the donga,
~400 m from the riverbed. This area includes isolated and rolled MSA artefacts embedded in a
palaeodonga channel facies with small gravels.

The northern drainage features a spring at the edge of the donga near to which we identified numerous
artefacts (A2) grouped in three clusters. C1 includes flakes and flake fragments at the base of a bluff
laterally eroded by a channel fed by the nearby spring (SOM 1 Fig. 34). C2 is located on top of aflat
step between C1 and C3 and includes nine artefacts associated with many cobbles of different rock
types (SOM 1 Fig. 35). C3 also contains cobbles, as well as MSA artefacts: blades (with regular
retouch in one case), a unifacial point and a bipolar core. This cluster occurs on the top of a flat,
inclined surface (SOM 1 Fig. 36). All clusters occur in the Lower Grey Bed, which is capped by the
Red Palaeosol visible at the spring. Area 3 is located 30 m to the west of Area 2 in a similar
sedimentary context. However, we decided to separate this small accumulation of artefacts (13) due to
the presence of a gully that interrupts the stratigraphic continuity (SOM 1 Fig. 37). Only a unifacial
point with regular retouch seems diagnostic of an MSA occupation (Fig. 7). A4 is located a few
metres to the north of A3 from which it is separated by a gully, and it occurs on the surface of a low
ridge in the upper portion of the Lower Grey Bed. The lithic assemblage of this area features the use
of some dolerite cobbles, and it comprises a group of flakes and flake fragments similar in technology
and size (unipolar, single platforms, medium to small sized) that suggest a single or short episode of
knapping (SOM 1 Fig. 38).

A5, in the southern drainage, is a cluster of microlithic artefacts found at the surface of the Upper
Grey Bed, next to an eroded bluff of brown sands. The assemblage is characterised by many bladelets
and endscrapers, with a clear attribution to an LSA occupation. The standardised aspect of some
bladelets suggests high levels of control of the reduction process. single (flat) platforms, parallel
edges and ridges, thin sections, and slightly curved profiles (Fig. 10). This regularity could be linked
to knapping techniques such as indirect percussion, proposed for some Robberg industries, although
freehand percussion has also been proposed for bladelet production during this period (Porraz et al.
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2016). Only two small endscrapers are documented as formal tools at this area (SOM 1 Fig. 39). A6is
located 100 m to the north of A5, at the contact between the Red Palacosol and Upper Grey Bed. We
identified two clusters at the top of eroded ridges, with the first (C1=26 pieces) probably linked to a
single knapping episode of a high-backed (or semi-conical) platform core, which occurs with
associated unipolar elongated flakes (SOM 1 Fig. 40). The second cluster (C2=22 pieces) shows a
greater diversity in the technology and the weathering of the artefacts found there. Several patina
colours occur on a variety of artefacts that include a Levallois point, many non-diagnostic flakes,
dolerite cobbles, and a scaled piece formally attributable to an early LSA industry (SOM 1 Fig. 41).
Area 7 islocated 70 m to the north of Area 6 and includes only three lithic artefacts and the vertebra
of a medium-sized ungulate at the contact zone between the Upper Grey Bed and Brown Palaeosol
(SOM 1 Fig. 42).

R0 8 S LSNP  SONE T iy
Figure 10. Bladelet from Erfkroon 3.

Penhoek: Penhoek comprises a main drainage of southeast-northwest direction and two minor
drainages of southwest-northeast direction. We identified one archaeological area in each drainage.
The stratigraphic sequence exposed by the donga includes the Red Palaeosol, visible at its edge, and
the Lower Grey Bed underneath, in which all the artefacts were found (SOM 1 Tables 15, 26).

Penhoek A1 presents two separate clusters. The artefacts (45) are spread onto the surface of convex,
eroded ridges of the Lower Grey Bed with calcium carbonate nodules. C1 includes dolerite cobbles,
non-diagnostic flakes and flake fragments, some blades and two denticulates made on Levallois
flakes. The blades (two of them crested) in some cases exhibit thin and curved profiles (SOM 1 Fig.
43). C2 contains flakes and flake fragments, three blades, and a narrow-sided platform core (SOM 1
Fig. 44). Based on the lithics, the entire area likely comprises one or more MSA occupations. The
denticulates and the blades with curved and thin profile also suggest a possible association to a pre-
Still Bay technocomplex (i.e., before the Still Bay and after the early MSA), even if the nearby site of
Forisbad shows a slightly different composition of its pre-Still Bay assemblage, with less formal tools
compared with other contemporary sites (Kuman et a. 1999; Brink & Henderson 2001; Henderson
2001).

A2 is in the middle drainage, where extensive erosion has produced dome-shaped ridges and high
crests. The sediment exposed in this area comprises athick (>3 m) layer of the Lower Grey Bed with
calcium carbonate nodules capped in places by brown sand. Artefacts occur on the sides of a large
sediment dome laterally cut by two gullies. The upper part of this dome features MSA artefacts (two
blades, two unifacial points, asidescraper; Fig. 7) in association with faunal remainsincluding several
cranial fragments, some molars, and some epiphysis and diaphysis fragments probably related to mid-
sized ungulates. The bluffs created by the gullies are also characterised by many bones and bone
fragments (including ribs and vertebrae) and a few lithic artefacts such as flakes and blades (SOM 1
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Fig. 45). The final stages in the chaine opératoire of the artefacts, linked to the varied representation
of anatomical parts of the fauna, suggest temporary occupations related to hunting or carcass
processing.

A3 isawide and deeply eroded portion of the westernmost drainage. Asin Area 2, the slopes created
by the erosion of the Lower Grey Bed exhibit high gradients. In this case, the sedimentary facies
related to palaeodonga channels are more frequent and include rolled artefacts and bone fragments
embedded in sandy sediment with calcium carbonate nodules characterised by horizontal fabric. The
few, poorly preserved artefacts nevertheless include some clearly attributable MSA artefacts such as
flakes with faceted butts, a Levallois point, and one elongated overshot flake with centripetal
removals.

Winterdraai/Fairview: Winterdraai/Fairview is divided into two portions because it belongs to two
different farms, with Fairview to the east and Winterdraai to the west. We identified three
archaeological areas spanning the Lower Grey Bed-Red Palaeosol-Upper Grey Bed sequence, clearly
visible in high profiles (SOM 1 Tables 16, 27). Isolated MSA artefacts, such as Levallois and unifacial
points were found at different locales at the bottom of these sections, where the Lower Grey Bed is
visible, although it is not possible to determine the occurrence of an actual site (SOM 1 Fig. 46). Alis
an L SA site located at the edge of the donga, at the base of an eroded bluff of the Upper Grey Bed. A3
is located at the southernmost part of the eroded surface of this donga, within the Lower Grey Bed.
Despite the presence of some MSA artefacts, their poor preservation as well as the sediment
composition, mostly yellow sands, indicate a secondary context formed in recent times (SOM 1 Fig.
47).

A2 islocated on the left side of the main drainage channel of the donga and features an accumulation
of artefacts and dolerite cobbles associated with a shallow and eroded crest of Red Palaeosol. Some of
the artefacts were found on the surface of the ridges of this crest, whereas many others were found at
the base of the ridges and at the contact with the underlying ridges of the Lower Grey Bed. We
identified three clusters to facilitate artefact counts, although the presence of isolated artefacts
between clusters suggests the possibility of a single assemblage. C1 and C2 include many flakes and
flake fragments with unidirectional scars associated with two high-backed platform cores, which seem
to be the result of one or two separate knapping episodes (SOM 1 Figs 48-49). The platforms are
mostly produced by a single facet and one of the cores suggests the removal of Levallois-like end
products (triangular flakes). C3 includes a large blade, a large unifacial point on a Levallois blade
(Fig. 9), and some Levallois flakes linked to a dolerite cobble. Compared to the artefacts found in C1
and C2, probably related to short episodes of occupation and linked to the Red Palaeosol, the C3
artefacts have clearer MSA technological features, and its spatial association with the other clusters
could be only circumstantial (SOM 1 Fig. 50). Its position, on an eroded surface of the Lower Grey
Bed next to the base of the erosional crests of the Red Palaeosol, would seem to corroborate this
interpretation.

Slagkraal: Slagkraal is asmall and shallow donga that features the Red Palaeosol, close to the edge of
the donga with low bluffs of 0.5 to 0.7 metres, and the Lower Grey Bed outcropping at the bottom of
the drainage. Lithic artefacts were found on this surface, more precisely an assemblage of three short
and thick flakes presumably obtained from the exploitation of inclined cores, which suggest a possible
MSA chronology.

Loogkop: Loogkop features only one significant locale. This single cluster comprised an
accumulation of seven endscrapers, a sidescraper, some flakes, and an inclined core produced by
recycling an older core with brown patina. The entire assemblage could be related to an LSA
occupation, probably Lockshoek. The stratigraphy, in this case, does not allow placing the cluster ina
relative chronology since the sedimentary context, composed of grey sediments possibly consistent
with the Upper Grey Bed, is capped by athin layer of brown sands. An abandoned quarry next to the
road bordering the property contains large hornfels cobbles that could have been an attracting factor
for the occupation of this area. Other hornfels outcrops are known at Erfkroon 1 and Damvlei, but
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none of these feature artefacts. Based on the polished cortex of some cores found at Lovedale 1,
hornfels cobbles were probably sourced from the riverbed (Wroth et al. 2022).

5. Discussion

The surveyed dongas include 43 areas of archaeologica interest along the Modder River, thereby
multiplying threefold our knowledge of the human occupation of the area during the late Quaternary.
Three main results become immediately apparent: 1) MSA and LSA technocomplexes are represented
throughout the catchment, although actual sites characterised by large assemblages occur only at
specific localities, which are Waterval, Kranskraal, and Mitasrust in the eastern catchment and
Lovedale, Abrahamskraal, Erfkroon, Penhoek, and Winterdraai/Fairview in the western catchment; 2)
the lithic assemblages that we found are confined to the Late Pleistocene and Holocene, thus
confirming previous observations that the terraces of the Modder do not preserve Early and Middle
Pleistocene sediments (Toffolo 2024 and references therein); 3) except for Abrahamskraal, al of the
sedimentary contexts bearing artefacts are consistent with the allostratigraphic succession established
at Erfkroon, which highlights the relevance of the Orangia terrace for the entire catchment. In the
following sections, we discuss the results of the survey based on the Upper Grey Bed-Red Palaeosol-
Lower Grey Bed framework.

Upper Grey Bed

The Upper Grey Bed yielded several LSA assemblages all along the Modder. The main LSA
occurrences that we identified are Waterval A3, Lovedale 2, Erfkroon 3 A5, Winterdraai/Fairview Al
and Loogkop, athough isolated artefacts belonging to the Lockshoek industry were observed in
amost all dongas, such as concavo-convex scrapers with scaled retouch, large endscrapers, and adzes,
highlighting the importance of this early Holocene technocomplex in the region. These tools were
found in the clusters at Lovedale 2 and Loogkop. Waterval A3 produced many pieces in opaline,
fossilised wood, agate, chert, and other cryptocrystalline silicates (sourced from the riverbed; e.g.,
Sampson 1968, 1970) including small flakes and some microliths associated with hornfels artefacts
such as scrapers and bladelet cores, which appear to be part of the Wilton technocomplex. Only afew
bladelets were found there, athough Trower (2010) found them with more frequency during his
survey. At Erfkroon 3 A5, on the contrary, we found many bladelets but no bladelet core and also
some scrapers and non-diagnostic flakes in varied raw materials but with a clear predominance of
hornfels. The presence of the bladelets, with unfaceted single platforms and parallel ridges and edges
suggests a possible association with the Robberg technocomplex, which would be consistent with
results from Area K at Erfkroon 1 (Palmison 2014; Bousman et al. 2023). If confirmed by absolute
dating, which is currently not available, the existence of this Robberg assemblage would require a
reconsideration of human presence in the grasslands of the western Free State during Marine Isotope
Stage (MIS) 2 (Mitchell 2017).

Red Palaeosol

The archaeological areas associated with the Red Palaeosol are Palmietfontein 2, Georgina Al,
Thorndale A1, Erfkroon 2 A2.2, Erfkroon 3 A4 and A6, Winterdraai/Fairview A2, and Slagkraal Al.
This is a significant group of sites if we consider that the average thickness of this deposit and its
chronological range are considerably less than those proposed for the Upper Grey and Lower Grey
Beds. However, only half of these occurrences (Erfkroon 2 A2.2, Erfkroon 3 A4 and A6, and
Winterdraai/Fairview A2) deserve a deeper analysis, since the others comprise small clusters of
artefacts, and only Winterdraai/Fairview showed potential for in situ artefact recovery. Nevertheless,
taking into consideration all the assemblages that we found, we can identify repetitive technological
traits across these occupations. Besides a few formal tools that include scrapers and two scaled pieces
(Erfkroon 2 A2.2 and Erfkroon 3 A6), most of the artefacts are sets of flakes with unidirectional scars
and high-backed platform cores exploited using hard hammerstones — perhaps the small dolerite
‘balls’ that usually appear in association with these cores and flakes. Some of the cores show a final
triangular scar and Levallois-like products but plain, unfaceted platforms were also observed, for
instance short and thick blades or points, found in some archaeological areas such as Erfkroon 2 A2.2.

The overall impression with the scatters of flakes and cores is that many of the artefacts could refit
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and be the result of place provisioning (sensu Mackay et al. 2014) rather than individual provisioning.
It is difficult to assign the assemblages in the Red Palaeosol to specific technocomplexes due to their
different features (e.g., appearance of Levallois-like products but predominance of unfaceted
platforms), although they could be consistent with either the post-Howiesons Poort or final MSA
(sensu Lombard et al. 2022), or perhaps with the early LSA. The early LSA assemblages at Erfkroon
1 are characterised by bipolar pieces made on large flakes (Bousman et al. 2023). These pieces are
scarce in our survey, but we found at least two similar examples, one at Erfkroon 2 A2.2 and one at
Erfkroon 3 A6, which appear to derive from the Red Palacosol. This deposit seems to hold potential to
further explore the MSA/LSA transition in South Africa, which currently is poorly understood
(Bousman & Brink 2018; Bader et al. 2022).

Lower Grey Bed

Most of the archaeological areas identified during our survey derived from, or were found embedded
in, the Lower Grey Bed. Severa of these (Paimietfontein 1 A1, Uitvlug-Wes A1, Thorndale A2,
Erfkroon 2 A1 and A2.1, Erfkroon 3 A1, and Penhoek A3) were deposited in high-energy water
environments such as channels, and as a result the artefacts are rolled or weathered. These
assemblages are unfortunately less significant given the possibility of long-distance transport, even
though they include diagnostic MSA artefacts and sometimes also fauna as at Penhoek A3. Other
areas, on the contrary, produced well-preserved artefacts but in very small quantities: Waterval sdrift,
Uitvlug-Wes A2, Abrahamskraal 4 A1 and A2, Lovedale 2 A1, Nielsview 4, and Erfkroon 3 A3 and
A7. The most informative areas for the study of the MSA, which can be considered as sites based on
their high density of artefacts, include Waterval A1 and A2, Mitasrust A1 and A2, Abrahamskraal 5
Al and A2, Erfkroon 2 A2.3, and Penhoek A1 and A2. All of them contain abundant MSA artefacts,
except for Erfkroon 2 A2.3 and Penhoek A2 that show lower densities of stone tools, and all of them
contain associated fauna and lithics with the exception of Waterval A1 and Abrahamskraal 5, where
only artefacts were found. Furthermore, Mitasrust A2, Abrahamskraal 5 Al, and Erfkroon 2 A2.3
exhibit artefacts stuck in sections created by gully erosion, and thus hold potential for the excavation
of artefactsin situ.

With regard to lithic technocomplexes, we are somewhat limited in our interpretation by the lack of
common diagnostic features defining pre-Still Bay assemblages in the South African interior (Wurz
2013; Porraz et a. 2018; Pazan et al. 2022), given that later technocomplexes such as the Still Bay
and Howiesons Poort are absent in the western Free State and in our sample. Similarly, we can
exclude on typological grounds the early MSA technocomplex (~300-120 ka), based on the local
example of Florisbad (Kuman et al. 1999). Therefore, we are left with assemblages that probably span
MIS 5 (~130-71 ka) (Lisiecki & Raymo 2005). The occurrence of Lovedale points at Waterval,
Mitasrust, and Abrahamskraal lends support to this interpretation, as this type of point was dated to
~77-69 ka at Lovedale (Wroth et al. 2022) and to ~96-64 ka at Rose Cottage Cave (Harper 1997;
Valladas et al. 2005; Pienaar et al. 2008), and it was also found at Kranskraal (van Hoepen 1932) and
Vlakkraal (Wells et al. 1942). The presence of Levallois cores (recurrent centripetal and unidirectional
convergent), large Levallois flakes, Levallois and unifacial points, and Lovedale points at Waterval,
Mitasrust, and Abrahamskraal 5 supports the contemporaneity of the assemblages. In addition, the
light grey-bluish colour of the sedimentary context in which these assemblages are embedded appears
similar to Sedimentary Unit 4 at Lovedale, which marks the beginning of the MSA occupation at the
site (Richard et al. 2022; Wroth et al. 2022). Considering the quantity and variety of artefacts stuck in
bluffs (primary depositional context) together with faunal remains, and the occurrence of Lovedale
points, we conclude that Mitasrust is the most promising site for the characterisation of the Lower
Grey Bed in the eastern portion of the Modder catchment, which remains undated (Rossouw 2006).
Absolute dating of the nearby Kranskraal donga would further contribute to the refinement of the
MSA chronology of the region.

Surveysin southern Africa

Other surveys conducted in South Africa or in nearby countries such as Botswana have shown a
positive correlation between artefact densities and access to raw materials and proximity to water
(Shaw et al. 2019; Ecker et al. 2023; Staurset et al. 2023; Will et al. 2024). Both resources seem to be
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extremely important for the occupation of the Karoo during the Earlier Stone Age, whereas the MSA
occupations show more flexibility in the use of local raw materials or transport of knapped items up to
50 km from the outcrops (Hallinan 2022).

The dominant fine-grained sediments of the Grassand Biome differ completely from the Karoo
landscape, where the rocky surface shows high amounts of hornfels exposed by erosion with a near-
continuous presence of knapped artefacts (Sampson 1985; Hallinan 2022). Perhaps for thisreasoniitis
more difficult to determine the origin of the raw materials knapped at the MSA sites. Even if hornfels
outcrops have been found at Loogkop, Damvlei, and Erfkroon, we see many macroscopic differences
in the quality of their fracture compared with the hornfels used in most artefacts from these MSA
sites. Other surveys in the area have found hornfels outcrops more than 25 km away from the M odder
(e.g., Orton 2021), which could be related to the raw materials exploited at the MSA sites of the
Orangia terrace, but further petrological or geo-chemical analyses are needed to confirm the
provenance of the latter. The density of artefacts and faunal remains is relatively low at all surveyed
sites when compared to other areas such as the Jojosi dongas (Will et al. 2024), the Tankwa Karoo
(Hallinan 2022), or the Doring River (Shaw et al. 2019), where concentrations of hundreds of
artefacts were counted over a few square metres. As we have stated, some of these areas are directly
related to outcrops or to rocky and arid surfaces exposed by deflation and they are not easily
comparable with our case study. Other examples like the pan fields in the Tsabong area (Ecker et al.
2023) and the Makgadikgadi Basin (Staurset et al. 2023), or the Virginia-Theunissen area (de Ruiter
et a. 2011) seem to provide better parallels. The latter example, with donga systems incising the
aluvial terraces of the Vet and Sand Rivers offers a direct comparison with the Modder, although no
artefact counts are available.

The majority of MSA sites documented in the Lower Grey Bed show high rates of formal tools
(including unifacially retouched or unretouched Levallois points, blades, and scrapers) compared to
the lower rates of cores and informal non-diagnostic flakes. This feature fits well with an individua
provisioning pattern (Mackay et al. 2018) whereby human groups in the area would take with them a
kit of largely utilitarian tools that would be subjected to occasional trimming as seen at Lovedale
(Wroth et al. 2022) or Erfkroon (Bousman et al. 2023). Both residential mobility strategy camps and
logistical mobility strategy extraction camps could produce similar accumulations of high amounts of
formal tools, but they are hardly discernible (Barton & Riel-Salvatore 2014). On the contrary,
occupations in the Red Palaeosol, with higher proportions of unretouched flakes and cores and with
higher amounts of cortex and possible refits, seem more likely to be the result of place provisioning,
with on-site knapping actions. A similar change from individual to place provisioning has been
determined for the Winter Rainfall Zone, from the MIS 5 Still Bay industries to the post-Howiesons
Poort (Mackay et al. 2018). The alostratigraphy of the Modder River could be a valuable context to
determine a shift in the occupation patterns during the late MSA.

6. Conclusions

The Modder River has been the subject of prehistoric research since the 1920s, showing its potential
for understanding the MSA and LSA records of the central interior of South Africa. What was lacking
until recently was a stratigraphic and chronological reference framework to provide context to
archaeological occurrences. Our survey, carried out based on such a framework, has facilitated a
deeper chronological understanding of the numerous archaeological areas that we found, now
organised for the entire Modder catchment. While additional absolute dating is necessary in the
eastern portion of the catchment in order to confirm stratigraphic correlations with its western portion,
the presence of atime-constrained lithic type like the Lovedale point throughout the basin, and in the
highlands of the eastern Free State, seems to indicate the existence of a local cultural tradition during
MIS 5. This may contribute to the definition of technocomplexes in the interior of South Africa during
this time period, and lead to a better understanding of human presence in these open interior
landscapes.
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ABSTRACT

Research from the southern Kalahari Basin (previously considered to be of limited Pleistocene
archaeological significance) has provided evidence of human occupation. Surveys and excavations
conducted in the Kgalagadi District near Tsabong in south-western Botswana have revealed a plethora
of archaeological evidence. The region includes geomorphological features, including dunes, low
quartzite hills, and pans. Duricrust formations are visible inside the pans. Previous research suggests
that the pans form in topographical low points and likely already existed during the Pleistocene, while
lunette dunes accumulated from deflated pan sediment during recent drying periods. However, in this
region, these features have not been analysed in a geoarchaeological context, which can provide
insight into the formation of archaeological sites. We investigated the mechanisms involved in the
deposition of pan, dune, and sandy outcrop sediment by applying a multi-method analysis to thirty
sediment samples. Analysis of pan samples reveals the presence of mostly intergrade duricrusts, with
some calcretes present. Pan sediment containing fragmented ostracod valves in juvenile instars
indicates post-mortem transport (taphocoenosis), and along with the diatoms (Campylodiscus sp.), are
indicative of a brackish to saline water body. Inner dune samples share more similarities with pan
sediments than with the red sand samples, as they contain higher concentrations of calcium oxide and
some contain calcite and sepiolite. Particle size distributions change from unimodal in the outcrops
and red dunes, to polymodal in the pans, suggesting that runoff during the wet season contributes to
site formation. Sediment deflation by wind contributed to artefacts being exposed on the surfaces of
the outcrops. This study therefore identifies three main site formation processes, namely deflation,
runoff, and various duricrust formations, which provides insights into the environmental and climatic
conditions that influenced human habitation in the Kalahari.

Keywor ds: Kalahari, duricrusts, sedimentology, geoarchaeol ogy

1. Introduction

Most evidence for human evolution and associated cognitive milestones during the Pleistocene in
southern Africa comes from cave sites on the southern Cape Coast (such as Blombos Cave
[Henshilwood et al. 2018], Pinnacle Point [Marean 2010], and Klasies River [Wurz 2008]), as well as
a few inland cave sites like Wonderwerk Cave (Berna et al. 2012) and Border Cave (Sievers et al.
2022). The focus on cave sites often overlooks the potential contributions of open-air archaeol ogical
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sitesto interpret the archaeological record. Notable open-air sites, such as Florisbad (Griin et al. 1996;
Toffolo et a. 2017) in the Free State and Kathu Pan (Wilkins 2017; Lukich et al. 2020), Ga-Mohana
(Wilkins 2023), and Canteen Kopje (e.g., Kuman et al. 2020) in the Northern Cape, have all assisted
in verifying the archaeological importance of the interior. However, many of these sites are located on
the southern boundary of the Kalahari in South Africa, with fewer archaeological sites reported in
Botswana and other areas of the Kalahari landscape. Recent research in the Makgadikgadi Palaeolake
in northern Botswana has inferred the use of the lakebed by early modern humans during dry periods
after lake-level high stands in the late Pleistocene (Burrough et al. 2022; Staurset et al. 2023; Thomas
et al. 2022). These and similar findings have challenged ideas from the previous century proposing
that aridity hindered hominins from settling in the Kalahari (Helgren & Brooks 1983). Despite
archaeological research in the Kalahari becoming more prevalent, there is till alack of focus on the
south-western part of the semi-desert in Botswana.

The town of Tsabong (26°1°12” S 22°24°20” E) is the administrative capital of the Kgalagadi district,
located approximately 600 km south-west of Gaborone. Despite the area’s uniform and flat landscape,
distinctive morphological features are present, including pans (seasona water bodies), lunette dunes
(transverse dunes) on the southern leeward side of most pans, and low quartzite hills (for example,
Maleshe Hill) (Fig. 1). These features can be used as proxies for establishing palaeoenvironmental
and depositional contexts (Lancaster 1978; Watts 1980; Ringrose et al. 1999; Telfer & Thomas 2006;
Telfer et al. 2009; Lukich 2019; Thomas et al. 2022). The archaeological potential of this region has
largely been noted in unpublished field reports from Seo Pan by the late Terry Hardaker and Phillip
Segadika. A study by Ecker et al. (2023) has confirmed the area is rich in quartzite stone tools
belonging primarily to Earlier to Middle Stone Age (ESA and MSA) typologies. These surface scatter
sites are often located on raw material outcrops near pans (Ecker et al. 2023). However, a
comprehensive geoarchaeological analysis of the pans, outcrops, lunette dunes, and duricrust
formations in south-western Botswana, where the lithics are located, has not yet been conducted.

This study employs a multi-method approach to fill this gap. It presents one of the first
geoarchaeological studies using particle size analysis (Mastersizer Hydro 2000), loss-on-ignition
(LQI), X-ray diffraction (XRD), Energy-Dispersive X-ray Fluorescence (ED-XRF), and the analysis
of microfossilsin this area. This analysis provides valuable information on the various site formation
processes at archaeological sites in the Kgalagadi district. Here, we present the results from the
analysis of 30 sediment samples excavated from archaeological sites near the villages of Maleshe and
Maralaleng (Fig. 1). The sites near Maleshe village include Maleshe Quarry (MAL Quarry), Maleshe
Lunette Dunes 1 (MLD 1) and 2 (MLD 2), Letlakhane Quarry (LET) and Itireleng (IT1). The quarry
site samples are from exposed profiles previously used for gravel quarrying. The Maralaleng sites
comprise of Maralaleng Quarry (MAR-QCE), Maralaleng Mud Pit (MAR-GL1), and Test pits 1 (MAR-
T1) and 2 (MAR-T2). Sample abbreviations and contexts are provided in Table 1. These results are
compared to existing literature to gain insight into how these archaeological test pits, geotrenches, and
exposed profiles relate to the pan and dune sediments in this region, along with insights into the
formation of those sediments.

2. Background

The southern Kalahari Basin is host to the Kalahari Group sediments. The most notable of the
Kalahari lithologies is the red, wind-blown sand, known as the Kalahari Sands. The Kalahari Sands
are characterised as fine to medium sand with sub-rounded to rounded particles (Thomas & Shaw
1991). The visible bedrocks in the study area are quartzites from the Olifantshoek Sequence (Tidi
1994). This area is situated in the Savanna biome of southern Africa (Rutherford et al. 2006). The
southern Kalahari Basin experiences highly variable annual mean precipitation (approximately 150-
300 mm) (Thomas & Shaw 1991; Byakatonda et al. 2018; Thomas & Wiggs 2022) and is covered by
bush and shrub savannah vegetation (Lancaster 1978; Werger 1978), thus classifying it as a semi-
desert. Despite this classification, research suggests that the Kalahari was more inhabitable during
parts of the Pleistocene, experiencing considerable wet phases (Helgren & Brooks 1983; Wilkins et al.
2021; Lukich & Ecker 2022). The Kalahari drains internally and retains little surface water, even
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during the rainy season (October-April) (Thomas & Shaw 1991). Moisture fluctuations and deficits
(due to high evaporation ratios) contribute to the formation of duricrusts, such as calcretes (Watts
1980; Alonso-Zarza & Wright 2010), over extended periods.
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Figure 1. The study area. a) The extent of the Kalahari sediments (after Thomas 1988) in Botswana and South
Africaand the geographical location of the town of Tsabong; inset square highlights the study area. b) Map of
the Tsabong region; dunes and other elevated (positive) features, and negative features (pans and depressions)
are indicated, with the inset squares showing the two areas compared in this study. ¢) The bulk sediment
sampling locations in the Mal eshe area within archaeological test pits (ITI-T1 and ITI-T2), depicted as red
squares, and exposed profiles (1. LET 2. MAL Quarry) shown as blue dots; geotrenches MLD 1 and MLD 2 are
depicted as red diamonds. d) The sampling locations in the Maralaleng area are denoted with red squares
depicting archaeological test pits MAR-T1 and MAR-T2 and the exposed profile (3. MAR-QCE) asablue
circle; geotrench MAR-GL isindicated by ared diamond.

Pans occur in topographical low points (Shaw & Thomas 1997; Schiiller et al. 2022). Pans in the

southern Kalahari Basin are broadly described as having saline to clayey surfaces (Schiiller et al.

2022). Research conducted at Witpan in South Africa (southern Kalahari) suggests that the pans

consist of mostly silt and clay, with some aeolian, sand-sized quartz grains that likely settled on the

pan floor during a wetter-than-present phase (Telfer et al. 2009). The pans are often accompanied by

two lunette dunes (crescent-shaped transverse dunes [Hills 1940]); an outer, larger ‘red’ dune and a
3
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smaller dune with pale-coloured sediment that represent primarily Holocene accumulations caused by
sediment deflation, especially from the last 2000 years, according to OSL dating (Telfer & Thomas
2006; Schiller et al. 2022). The lunette dunes are usually located on the south-western side of the
pans. The formation of the fringing lunette dunes is argued to be the result of periods of aridity that
cause sediment to deflate from the dry pan surface (Lancaster 1978; Thomas & Wiggs 2022; Schilller
et al. 2022), but can also occur as aresult of sediment moving towards the downward margin by wave
action during wet periods (Bowler 1986; Thomas & Wiggs 2022).

Table 1. Table showing the names and abbreviations of test pits, as well as the type of pit.
Name of exposure Study samples Type of exposure and context

Archaeological test pit on outcrop
with Kalahari sand cover.

Iterileng Test Pit 1 (ITI-T1) ITI-T1

MAL Quarry Bed 1 (surface); MAL Quarry
Bed 2; MAL Quarry Bed 3; MAL Quarry Bed 4
(Upper); MAL Quarry Bed 4 (Middle); MAL
Quarry Bed 4 (Lower); MAL Quarry Bed 5

Maleshe Quarry (MAL Quarry) Exposed profilein quarry.

Maleshe Lunette Dune 1 (MLD 1) MLD 1.1; MLD 1.2; MLD 1.3; MLD 14 Geotrench on inner dune section.
Maleshe Lunette Dune 2 (MLD 2) MLD 2.1; MLD 2.2; MLD 2.3 Geotrench on outer dune section.
. . LET Quarry Profile1 Bed 1; LET Quarry Geotrench in quarry to extend an

Letlhakane Profile 1 (LET Profile 1) Profile 1 Bed 2; LET Quarry Profile 1 Bed 3 aready exposed profile.
LET Quarry Profile 2 Geotrench in quarry to extend an

Letlhakane Profile 2 (LET Profile 2) already exposed profile

Maralaleng Quarry Calcrete Exposure 1 MAR QCE 1 Surface; MAR QCE 1 Bed 1, -
(MAR-QCE1) MAR QCE 1 Bed 2 Exposed profilein quarry.
; 2 MAR-T1 Bed 1 Upper; MAR-T1 Bed 1 Lower; | Archaeological test pit oninner dune
Maralaleng Test Pit 1 (MAR-T1) MAR-T1 Bed 2 (Calcrete) section,
Mardaleng Test Pit 2 (MAR-T2) MAR-T2 rchacolagcal testpit on outerop
MAR-G1 Bed 1; MAR-G1 Bed 2 (Upper);
Maralaleng Mud Pit Goetrench 1 (MAR-G1) |MAR-G1 Bed 2 (Lower); MAR-G1 Bed 3 Geotrench insgde the pan at MAR.

Duricrust formation is a dominant feature in the Kgalagadi landscape, especially on the pan surfaces,
and is characteristic of arid and semi-arid regions (Netterberg 1980; Watts 1980; Warren 1983; Nash
et al. 2004). Duricrusts are near-surface crusts that have been chemically precipitated and are
classified based on the dominant mineral of cementation (e.g., Nash & Shaw 1998; Kampunzu et al.
2007; Nash 2022). Various types of duricrusts have been identified throughout the Kalahari, such as
calcrete (Netterberg 1969; Goudie 1972; Watts 1980; Nash & McLaren 2003), silcrete (Summerfield
1983a; Nash & Shaw 1998; Webb & Nash 2020; Nash et al. 2022), and ferricrete (Munyikwa et al.
2000). The most predominant types of duricrust identified in the southern Kalahari Basin in Botswana
are calcretes, silcretes, and intergrade duricrusts (Nash & Shaw 1998; Nash et al. 2004; Nash 2022).
Calcretes are cemented by calcium carbonate (CaCOs), whereas silcrete is cemented by silica (SIO>).
Silcrete-calcrete, or cal-silcrete intergrade duricrusts, refers to a duricrust cemented by a mixture of
silica and calcium carbonate. Calcrete, silcrete, and intergrade duricrusts are all secondary formations
that have precipitated over a host sediment.

Calcretes are terrestrial accumulations of CaCOs found in semi-arid environments where formation is
influenced by factors such as rapid evaporation, groundwater fluctuations, and CaCO; availability
(Netterberg 1969; Watts 1980; Alonso-Zarza & Wright 2010). Watts (1980) conducted a
mineralogical analysis on pans north of Gaborone in Botswana and suggested that the clay minerals
palygorskite and sepiolite can be linked to the formation of calcrete in this area, but that sepiolite is
more common in mature calcrete formations. The calcretes described by Watts (1980) likely
developed during periods of increased aridity and are composed of high magnesium calcite.
Groundwater calcretes (non-pedogenic) have been described in dry river valleys in central Botswana
by Nash and McLaren (2003). These calcretes are described as being more than 4 m-thick,
structureless, cemented, and becoming less indurated with depth (Nash & McLaren 2003). Numerous
phases of cementation were identified in single profiles, relating to both capillary rise and formation
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in the vadose zone (Nash & McLaren 2003). Remains of molluscs (Melanoides tuberculate) and
diatoms (Campylodiscus sp.) were found, suggesting an environment with fresh to brackish water
conditions when the valleys were active (Nash & McLaren 2003).

A duricrust is considered a silcrete when it has >85% weight SiO, (Summerfield 1983b; Nash et al.
1994; Nash 2022). Case studies from the Kalahari Desert in Botswana suggest that silcretes in this
region have formed in arid and akaline environments (Nash et al. 1994). When conducting bulk
sediment geochemistry, it is important to note that silcrete geochemistry is affected by the host
sediment over which the silcrete formed (Nash et al. 1994). Intergrade duricrusts are widespread in
the Kalahari and have been recorded in Namibia and Botswana (Nash & Shaw 1998). The presence of
sicrete, calcrete, and intergrade duricrusts indicate the water's pH, as calcretes are more likely to
develop at a high pH and silcretes at alower pH (compared to calcretes) (Nash & Shaw 1998).

3. Sitedescriptions

Archaeological sites within the villages of Maleshe and Maralaleng were recorded during the 2022
field season. Geoarchaeological samples were collected from three locations in Maleshe (MAL
Quarry, ITl, and LET) and from four areas around Maralaleng Pan (MAR-QCE 1; MAR-G1; MAR-
T1; MAR-T2) in the village of Maralaleng.

Maleshe

MAL Quarry is a pan with an area of 2.45 km? according to the Shuttle Radar Topography Mission
(SRTM) elevation model. Observed duricrust profiles within the pan suggest various stages of
development. Maleshe Pan is associated with MLD 1 and MLD 2, which are situated southwest of
Maleshe village, and artefacts pertaining to the Iron Age have been described on the outer dune
(Ecker et al. 2023).

ITI isan open-air site located at the base of Maleshe Hill. The vegetation in the area consists mostly
of thorny bushes, some thorny trees, and a few patches of grass. Artefacts relating to ESA and MSA
typologies have been previously documented (Ecker et al. 2023). ITI-T1 (Fig. 2) is an archaeological
test pit on a quartzite outcrop covered by red sand. ITI-T2 (see supporting online material [SOM] 1
Fig. 1 and Table 1) is a test pit adjacent to ITI-T1. Additional information about all samples is
provided in SOM 1 (Table 1) and SOM 2 (Table 1).

LET is a pan site situated between Seo Pan and ITI (Ecker et al. 2023) that has an area of 1.37 km?
according to the SRTM model. Duricrust profiles are exposed at the surface due to modern quarrying.
The profilesat LET, visibly angled on a slope, are located close to an outcrop where lithics have been
found (Ecker et al. 2023). LET Pan has an accompanying lunette dune on the southern leeward side,
but the lunette dune was not sampled for this study.

Figure 2. Profileimage frbm archaeological test-pit ITI-T1 (northn profile) located on a quartzite outcrop
covered in Kalahari Sand.
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Maralaleng

Maralaleng Pan has an area of 1.55 km? and it is more vegetated than the other pans mentioned in this
study. Various small exposed duricrust profiles are visible near the lowest point of the pan.
Maralaleng Pan does not have prominent lunette dunes like the other pans described above, however,
an elevated area caused by a quartzite outcrop on the south-western side of the panisvisible (Fig. 1d).
MAR-T1 isassociated with the white inner dune and MAR-T2 is associated with the outcrop.

4. Materialsand methods

Fieldwork method and strategy

Profiles exposed from gravel extraction for road construction were identified at Maleshe Quarry and
Maralaleng Pan. These profiles were photographed, drawn, and documented, with samples collected
from each identifiable layer. At the dunes and outcrops, archaeological test pits and geotrenches were
excavated using trowels and spades. The archaeological test pits, each measuring 1 m?, were
excavated by hand in 10 cm spits using trowels, while geotrenches were dug with a spade without the
use of spits. Table 1 lists which sites were exposed profiles, geotrenches, and archaeological test pits.
In general, the upper 10 cm of each profile was excluded from sampling to avoid disturbed surface
sediment.

Sediment samples were collected in the field during July/August 2022. Each sample was taken from a
clearly visible stratigraphic layer, or at regular intervals when stratigraphy was not visible. SOM 1
Table 1 summarises the geoarchaeological field observations made in 2022, detailing the depth of
each bulk sediment sample, the profile from which it was excavated, and the GRADISTAT (Blott &
Pye 2001) sorting and textural groups.

Sudy sites

At the Maleshe Pan, the test pits ITI-T1 and ITI-T2 contained a high number of large angular gravels
and exhibited no clear stratigraphy (also see SOM 1, Fig. 1, Table 1). Very fine plant roots were
visible throughout the profiles. There was little to no void space, with the profiles being clast-
supported, where the red sand matrix filled the spaces between clasts. ESA and MSA artefacts made
from quartzite have been reported from these test pits (Ecker et al. 2023; Winterhalder 2023).

Two geotrenches (MLD 1 & MLD2) and one exposed profile (MAL Quarry) associated with Maleshe
Pan were analysed. Bioturbation, in the form of ant holes, termite holes, and plant material, was
present across the profiles studied from Maleshe Pan. The two geotrenches were opened on the inner
and outer dunes, respectively. The inner dune (MLD 1) has yellow-white sediment and no visible
stratigraphy (Fig. 3). Gastropod shells were excavated from MLD 1 and four bulk sediment samples
were taken. The outer red dune (MLD 2; Fig. 4) is the larger lunette dune on the southern side of
MAL Quarry (the pan site) and had surface scatters of late ESA, MSA, Later Stone Age (LSA), and
Iron Age artefacts. The geotrench was dug downslope and southwest of the village of Maleshe.
Although the MLD 2 profile lacked clear stratigraphy, darker patches of sediment were visible, and
the presence of roots was visible within the profile. A total of three bulk sediment samples were taken
from here. MAL Quarry (Fig. 5) is an exposed profile inside Maleshe Pan where seven bulk sediment
samples were collected. At LET two exposed profiles were recorded. Both LET Profile 1 and LET
Profile 2 are duricrust profiles (Figs 6 & 7). Three bulk sediment samples were collected from LET
Profile 1 and one bulk sediment sample was collected from LET Profile 2.

At Maralaleng Pan, two test pits (MAR-T1 & MAR-T2), one geotrench (MAR-G1) and one exposed
profile (MAR-QCEL) were recorded and sampled. Geotrench MAR-GL1 is located towards the centre
of the pan and reached a depth of 110 cm before a hard duricrust layer was reached (Fig. 8). A total of
four bulk sediment samples were collected from this trench. Exposed quarrying profile MAR-QCE1
(Fig. 9) islocated north-east of MAR-G1 and isin an areawhere duricrust extraction was visible. This
exposed profile was 150 cm deep and three bulk sediment samples were taken. Archaeological test pit
MAR-T1 (Fig. 10) isin the area between the pan and the outcrop and reached a depth of 150 cm. No
clear stratigraphy was visible in MAR-T1, except for the transition of upper sandy deposits to lower
6
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deposits that contained calcite nodules. Three bulk sediment samples were collected from MAR-T1 in
addition to excavated snail shells and fragments of ostrich eggshell. MAR-T2 (Fig. 11) is located on
the raw material outcrop where red dune sand is visible on the hill slope outcrop. MAR-T2 reached a
depth of 37 cm, and one bulk sediment sample was collected. Although less artefacts were noted in
comparison to the ITI test pits, ESA and MSA lithics were recorded during the 2022 survey on the
surface of the southern dope and the pan floor (Ecker et al. 2023).

Figure 3. Photograph of geotrench MLD 1 located on the inner dune associated with Maleshe Pan. Bulk
sediment sampling locations are marked with circles, while the triangles denote OSL sampling locations.
Sample IDs correspond with bed names. Each pole section=25 cm.
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Figur e 4. Photograph of geotrench MLD 2 located on the outer dune associated with Maleshe Pan. Bulk
sediment sampling locations are marked with circles, while the triangles denote OSL sampling locations.
Sample IDs correspond with bed names. Each pole section=25 cm.
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Figure 5. Profile drawing (left, with legend to the right of the drawing) and photograph (right) of exposed
duricrust profile MAL Quarry, located inside Maleshe Pan. Black circles represent the locations where bulk
sediment samples were collected. Sample IDs correspond with bed names. Each pole section=25 cm.

Analytical methods

Pan and dune geomorphology — GIS: Pan extents were calculated by performing a fill operation in
GIS to fill in al self-contained negative features on the elevation model. This technique, typically
used in hydrological modelling to ensure that water does not stop when there is no exit from a cell
(Tarboton et al. 1991; Planchon & Darboux 2002), was adapted for this study. The original elevation
model was subtracted from the filled surface, resulting in a model showing only the extent and depths
of all self-contained negative features. A 2 m cut-off depth was then applied to separate these features
into individual objects. In thislandscape, most of the larger self-contained negative features are pans.

For the dunes, the same operation was applied to an inverted elevation model, resulting in self-
contained positive features, which were also separated using the 2 m cut off. Most of these features
are hills or ranges of hills, but dunes could be manually extracted based on their form and relative
location to pans.

Pan and dune volumes were calculated by isolating a single feature, summing all depths/heights of the
cells within the feature, and multiplying by the areal extent of each cell. This method, while an
approximation, is relatively straightforward and should be reasonably accurate, as all calculations are
derived from the same model and subject to the same constraints. Higher quality elevation models,
such as those derived from LiDAR data, would produce more precise results, but such models are not
currently available for this area.
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Figure 6. Profile drawing (left, with legend to the righ of te dri ng) and photogr (right) of the expo
LET Profile 1. Locations of bulk sediment samples are represented by black circles. Sample 1Ds correspond
with bed names. Each pole section=25 cm.

Bulk sediments were collected from exposed profiles at each visible stratigraphic layer using either a
trowel or hammer and chisel. Thirty sediment samples are discussed here. The bulk sediment was
divided in half in the lab. One half was kept as an archive for microfossil analysis, while the other half
was homogenised into fractions larger and smaller than 2 mm. The fraction <2 mm was then used for
the LOI, Mastersizer 2000, ED-XRF, and XRD analyses.

LOI was applied using a protocol adapted from Heiri et al. (2001). Approximately 5 g of sediment
was dried overnight (>12 hrs) at 105°C to remove any water content. Samples were then heated at
550°C in a muffle furnace for 2 hrs to estimate the relative organic matter. Finally, samples were
burnt at 940°C for two hours to approximate inorganic carbonate content.
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Figure 7. Photograph of exposed profile LET Profile 2 located inside LET Pan. The location of a bulk sediment
sampleis represented by the black circle. Sample ID is LET Profile 2. Each pole section=25 cm.
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Between 1.0 and 1.6 g of sediment was used for the Mastersizer particle size analysis. A standard
protocol from the Institute for Ecosystem Research (Kiel University) was followed. In this procedure,
organic matter was removed by adding 35% hydrogen peroxide (H202) in 10 ml increments, along
with 5-10 ml of distilled water. The samples were then placed in a thermal bath at 60°C until the
reaction subsided. One to two additions of 35% H-O, were necessary, as the samples did not contain
much organic material. After removing organic matter, two to three rounds of Na-acetate-acetic acid
(sodium acetate) buffer were added to the samples to remove the inorganic carbonates. The samples
were then placed in a water bath at 60°C again. Following this, the supernatant was removed with a
pipette, and 1-3 ml of 1 M magnesium chloride (MgCl,) solution and 10 ml of distilled water was
added to the samples. Magnesium chloride was used to speed up the sedimentation process. The
supernatant was removed again, 0.5 ml of 0.1 M sodium pyrophosphate (Na+P-O-) and 5-10 ml of
digtilled water was added. Finally, the samples were placed onto a shaker platform overnight. The
Mastersizer 2000 (Hydro) was used to establish particle size distributions between 0.02-2000 pum
using laser diffraction. GRADISTAT (Microsoft Excel) program version 9.1 (Blott & Pye 2001) was
used to gather information on particle size statistics. The size classification of particle sizes was
modified by Blott and Pye (2001), from Udden (1914) and Wentworth (1922), to categorise the
sediment. The program uses Folk and Ward’s (1957) descriptive terms.

To determine the elemental composition of the sediment, an Ametek Spectro Xepos Energy
Dispersive XRF machine was used on the samples. Sub-samples of the <2 mm sediment fraction were
dried in an oven at 40°C for a minimum of one week. The samples were then homogenised into a <60
um fraction using an agate mill and covered with a4 pm plastic film. Each sample was measured for
atotal of 600 seconds. In this context, when using the ED-XRF, CaO and SiO2 are the main elements
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used to determine whether a sampleis a calcrete, silcrete, or intergrade duricrust. The ED-XRF results
assume that all CaO is related to CaCO3 and that all SIO2 isrelated to either silcrete formation or the
original Kalahari host sediment. This approach is used in conjunction with XRD. For selected ground
samples (n=9) previously analysed using ED-XRF, an XRD mineral analysis was performed using a
D8 Discover by Bruker AXS (Cu K-a radiation with a wavelength of approximately 1.54 A; step size:
0.037° 2 theta; count time: 2 g/step; measuring range: 2°-70° 2 theta). The XRD device uses theta-
theta geometry and has a copper X-Ray source. The homogenised <60 um fraction was also used for
XRD. The samples were selected to further establish the presence of calcification (and CaCO3) and
the presence of clay minerals in certain contexts. Minerals from the XRD analysis were identified
using the High Score Plus software by PANalytical version 4.8 (4.8.0.255.18) (Degen et al. 2014).
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Figure 9. Profile drawing (left, with the legend to the right of the drawing) and photograph (right) of exposed
duricrust profile MAR-QCE 1, located inside Maralaleng Pan. Bulk sediment sampling locations are marked
with circles. Sample IDs correspond with bed names. Each pole section=25 cm.
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Fiure 11. Profile image taken from archaeol ogical test-pit MAR-T2 (southern profile) located on a uartzite
outcrop covered in Kalahari Sand.

Sub-samples of approximately <50 g from each of the >2 mm un-homogenised bulk sediment samples
were washed using deionised water through 63 pm, 125 pm, 250 um, and 1 mm nest sieves (Horne &
Siveter 2016). Samples with larger cemented clasts were first disaggregated in deionised water on a
shaker platform overnight before wet sieving. Thereafter, the sieved samples were placed into an oven
at 40-60°C until dry. Samples were then analysed on a black picking tray. A fine-picking brush was
used to pick out specimens of interest and mounted on a micropalacontological slide with water-
soluble glue. A COXEM EM-30AXN was used to take SEM images of microfossils.

To determine which components are responsible for the main variables between all the samples
analysed (Biaik et al. 2021), a Principa Component Analysis (PCA) was conducted using the
Paleontological Statistics Software Package version 4.17 (PAST — PAleontological STatistics)
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(Hammer & Harper 2001). Before the statistical analysis, all data (ED-XRF, LOI and particle size
analysis) were normalised in MS Excel using the logarithmic function (Filzmoser et al. 2009).

5. Resaults

The outcrop samples, ITI-T1 and MAR-T2 and dune samples from MLD 2 contain very little organic
matter and inorganic carbonates, especially compared to inner dune samples MLD 1 and MAR-T1
(Fig. 12). At MLD 1 there is an increase in carbonate content, but a decrease in organic matter with
depth. The inorganic carbonate content decreases from MLD 2.1 to MLD 2.2 but increases again in
MLD 2.3. The organic content remains fairly consistent, besides a dlight decrease, from MLD 2.2 to
MLD 2.3 (Fig. 12). The LOI results for MAR-T1 indicate that the inorganic carbonate content
increases slightly with depth and is more abundant in the sample than in the organic matter throughout
the sequence. At MAR-T2 the organic matter was more abundant in the inorganic carbonate (Fig. 12).
The samples with the highest inorganic carbonates were all from the inner dunes, namely MAR-T1
and MLD 1. Red dune and outcrop samples contained more organic matter than inorganic carbonates.

Pan sediments generally had higher concentrations of inorganic carbonates (Fig 13). The inorganic
carbonate content decreases with depth at MAL Quarry, but becomes more enriched in the lowermost
bed, MAL Quarry Bed 5 (22.3%). Additionally, organic matter content also increases in MAL Quarry
Bed 5 (Fig. 13). The percentage of inorganic carbonate content fluctuates at MAR-QCE 1, where Bed
1 has the highest abundance. MAR-QCE 1 Bed 2 has the lowest abundance of inorganic carbonates.
The amount of inorganic carbonates decreases with depth at MAR-GL1 (Fig. 13).

Figure 12. LOI results for organic matter (burnt at 550°C) and inorganic carbonate (burnt at 940 °C) for outcrop
and dune samples.
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Figure 13. LOI results for organic matter (burnt at 550°C) and inorganic carbonate (burnt at 940 °C) for pan
samples.

Particle size distributions from the Maleshe area and Maralaleng Pan ranged from well-sorted to very
poorly sorted sediment, depending on the site and the geoproxy analysed (Fig. 14). In general, the red
dune and outcrop sediments are well sorted, whereas pan and inner dune samples are more poorly
sorted (Fig. 14). The particle size dataare provided in SOM 2 Table 1.

The outcrop sample from ITI-T1 consist mostly of medium sand-sized sediment (250-500 um), but
include some silt-sized sediment as well (Fig. 14). ITI-T1 has a unimoda distribution and is
moderately sorted. Similarly, MAR-T2 is moderately sorted with a unimodal distribution, having most
particles in the medium sand category (250-500 um). However, MAR-T2 contains 2.7% silt (when all
silt classes are counted together) and 0.3% clay. The red outer dune samples from MLD 2 are mostly
sand-sized with unimodal distributions that become finer with depth. The inner, white dune, MLD 1,
has a unimodal distribution but is comprised of poorly sorted sand. Similarly to MLD 1, the upper two
samples from inner dune MAR-T1 (MAR-T1 Upper; MAR-T1 Lower) have unimodal distributions
but are also poorly sorted. The lowermost layer in the profile, MAR-T1 Bed 2, was noted as being an
unconsolidated sand layer with calcite nodules. The MAR-T1 Bed 2 sediments have a bimodal
distribution and are poorly sorted.

At MAL, Quarry Bed 1 (surface) and Quarry Bed 2 have poorly sorted unimodal distributions. Quarry
Beds 3 and 4 (upper) are poorly sorted with bimodal distributions. MAL Quarry Bed 4 (middle)
sediments are poorly sorted, but with a unimodal distribution. MAL Quarry Bed 4 (lower) exhibits a
unimodal, poorly sorted distribution, with 86.6% sand, 13.4% silt and no clay component. MAL
Quarry Bed 5 is very poorly sorted and unimodal, consisting of 56.8% sand, 41.7% silt, and 1.5%
clay. Samples from LET Profile 1 and 2 are mostly in the medium to fine sand categories. The
samples are all unimodal and very poorly sorted, except LET Profile 1 Bed 3, which has a bimodal
distribution and is very poorly sorted.
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Figure 14. Particle size distribution percentages of all samples calculated using the GRADISTAT program in
MS Excel by Blott and Pye (2001).

MAR-QCE 1 surface exhibits a unimodal distribution and is very poorly sorted, with 71.1% sand,
27.8% very coarse to very fine silt, and 1.1% clay. MAR-QCE 1 Bed 1 is also unimodal and poorly
sorted. Unlike the previous samples, the main grain size distribution is in the very coarse to very fine
silt category (86.7%), with 9.1% sand component, and 4.2% clay. MAR-QCEL1 Bed 2 has a bimodal
distribution that is very poorly sorted. Sand makes up most of the grain size distribution, whereas very
coarse to very fine silt makes up 35.3% and clay makes up 1.2%. Geotrench MAR-G1 Bed 1 isa
trimodal distribution that is very poorly sorted and consists of mostly very coarse to very fine sand
(62.3%), very coarse silt to very fine silt (36%), and a minor component of clay (1.7%). MAR-G1
Bed 2 Upper has a bimodal distribution that is very poorly sorted. MAR-G1 Bed 2 Lower is a
unimodal distribution and the sample is very poorly sorted. Here, the clay fraction only contributes to
0.3% of the total particle sizes, while very coarse to fine sand is at 79.9%. MAR-G1 Bed 3 has a
unimodal distribution, but is till very poorly sorted. Sand contributes 76.6% to the total grain size
distribution. The silt fraction is 22.8% of the total grain size distribution, and the clay fraction is 0.6%.

The ED-XREF results of the most abundant elements are displayed as percentages in Table 2. Outcrop
and outer dune samples are rich in silicon dioxide (SiOz). Aluminium oxide (Al20s) is the second
most abundant element in both the outcrop and outer dune samples. Inner dune samples from MLD 1
are composed mostly of SiO, followed by magnesium oxide (MgO) and calcium oxide (CaO). The
MLD 1 samples also contain iron oxide (Fe2O3) and aluminium oxide (Al>.O3). At MAR-T1, the CaO
content increases with depth (Table 2).

SiO; is abundant at MAL Quarry, followed by CaO, MgO, and Al»Os, respectively (Table 2).
However, the CaO content fluctuates throughout the profile. The MAL Quarry Bed 1 surface is
composed of mostly SiO; followed by CaO. MAL Quarry Bed 3 has the lowest CaO percentage of the
sequence, but it has a high SiO, content. The highest concentration of CaO in the MAL Quarry isin
the lowermost layer of the sequence (Bed 5). MAL Quarry Bed 5, LET 1Bed 2, and LET 1 Bed 3 are
all pan samples that are cemented mostly by CaO (Table 2). MAL Quarry Bed 5 contains the greatest
abundance of CaO and MgO out of all the samples (Table 2). The beds with the highest CaO content
in LET are LET 1 Beds 2 and 3 and LET Profile 2. In LET Profile 1 Bed 1 and LET Profile 2, the
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SiO; content is higher than the CaO content (Table 2). At both MAR-QCEL and MAR-G1, the SiO,
content is greater than the CaO content. MAR-GL1 has high concentrations of MgO (Table 2).

Table 2. ED-XRF elemental analysis of major elements present throughout all the bulk sediment samples, from
July/August 2022, with the results presented in percentages. The context and duricrust classification is also

presented.

Site/sample MgO Al,O3 SO, K0 CaO Fe,03 Classification

ITI-T1 0.1% 1.2% 79.4% 0.1% 0.1% 0.3% Outcrop (unconsolidated sand)

MAL Quarry Bed 1 (surface) | 2.7% 0.4% 36.3% 0.1% 10.2% 0.2% mfgrg?‘ag ;iﬁi'f&:e or

MAL Quarry Bed 2 2.4% 0.4% 55.2% 0.1% 8.7% 0.2% Intergrade duricrust
Intergrade duricrust

MAL Quarry Bed 3 3.5% 1.1% 82% 0.2% 1.8% 0.4% (compositionally more similar
to silcrete with high SiO,)

MAL Quarry Bed 4 (upper) 1.4% 0.4% 35.4% 0.1% 1.9% 0.2% Intergrade duricrust

MAL Quarry Bed 4 (middle) 3.7% 0.7% 51.1% 0.1% 2.4% 0.3% Intergrade duricrust

MAL Quarry Bed 4 (lower) 5.2% 1.0% 64.7% 0.2% 2.4% 0.3% Intergrade duricrust

MAL Quarry Bed 5 15.1% 1.3% 19.2% 0.4% 22.4% 0.6% Calcrete

MLD 1.1 1.7% 0.7% 56.0% 0.1% 0.9% 0.2% Inner dune

MLD 1.2 1.7% 0.8% 83.7% 0.1% 1.5% 0.2% Inner dune

MLD 1.3 2.4% 1.1% 89.5% 0.1% 1.9% 0.2% Inner dune

MLD 1.4 2.4% 0.9% 76.2% 0.1% 1.7% 0.2% Inner dune

LET Quarry Profile1Bed1 | 5.6% 05% | 339% | 02% 9.3% 03 ntergrade dFlcrust or neer

LET Quarry Profile 1 Bed 2 4.8% 0.8% 30.2% 0.3% 20.1% 04 Near-surface calcrete

LET Quarry Profile1 Bed 3 7.9% 0.8% 19.2% 0.3% 14% 0.4% Near-surface calcrete

LET Quarry Profile 2 3.3% 3.1% 58.9% 0.9% 18.7% 0.8% Intergrade duricrust

MLD 2.1 0.4% 1.4% 78% 0.1% 0% 0.3% Outer dune (sand)

MLD 2.2 0.5% 1.2% 60.6% 0.1% 0% 0.2% Outer dune (sand)

MLD 2.3 0.6% 1.1% 68% 0.1% 0.1% 0.3% Outer dune (sand)

MAR-QCE 1 surface 3.0% 1.0% 40.8% 0.8% 6.9% 0.8% Intergrade duricrust

MAR-QCE 1Bed 1 3.5% 3.4% 63.8% 1.5% 16% 1.2% Intergrade duricrust

MAR-QCE 1 Bed 2 5.4% 5.0% 57.3% 2.2% 10.8% 2.1% Intergrade duricrust

MAR-T1 Bed 1 upper 4.3% 1.4% 82.7% 0.4% 4.1% 0.5% Inner dune

MAR-T1 Bed 1 lower 4.8% 1.3% 88.2% 0.3% 4.9% 0.5% Inner dune

MAR-T1 Bed 2 (calcrete) 4.9% 1.1% 62.8% 0.5% 10.5% 0.5% Inner dune

MAR-T2 0.1% 1.6% 64.7% 0.1% 0% 0.5% Outcrop (unconsolidated sand)

MAR-G1 Bed 1 11.9% 2.0% 557% | 0.6% 24% 08% | !mtergradeduricrust or near
surface calcrete

MAR-G1 Bed 2 (upper) 8.8% 1.9% 30.6% 0.6% 9.8% 1.1% Calcite cemented sand

MAR-G1 Bed 2 (lower) 8.0% 2.3% 33.0% 0.7% 6.4% 1.9% Calcite cemented sand

MAR-G1 Bed 3 4.2% 0.9% 28.6% 0.3% 4.7% 0.6% Calcite cemented sand

Inner dune sediments differ from outer dune and outcrop sediments as they often contain elements
present in the duricrusts (e.g., CaO). Outer dune and outcrop samples consist mainly of SiO; and do
not overlap with the duricrust samples to the extent that the inner dune samples do (Table 2). Field
observations (SOM 1 Table 1) and XRD results (SOM 1 Figs 2-10) were also taken into consideration
when classifying duricrusts.

The PCA plot (Fig. 15) is based on quantitative data from XRF, LOI, and particle size analysis. Data
were normalised in MS Excel using the logarithmic function. Principal component (PC) 1 and PC2
represent 68% of the total variance of the PCA plot. The PCA indicates that the samples form two
distinct groups, separating duricrust samples from dune and outcrop samples. However, the inner
dune samples from MAR-T1 have been grouped along with duricrust samples in the upper right
guadrant. The PCA clustersthe inner dune samples from MLD 1 closer to the duricrust samples (such
as MAL Quarry Bed 3) rather than with the other dune samples. This suggests some overlap in
chemical composition, but differencesin particle sizes.
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Figure 15. Principal Component Analysis plot based on XRF, LOI, and particle size data.

In the pan (duricrust) samples, calcite and quartz are omnipresent. MAR-G1 contains additional clay
minerals, such as sepiolite, which is present in MAR-G1 Bed 2 (lower and upper) and Bed 3. lllite is
only present in MAR-G1 Bed 2 (lower). Both calcite and quartz were identified in MAR-QCE 1.
Quartz was identified in the dune (and outcrop) samples from MAR, however a difference is noted
between inner sand accumulation samples (MAR-T1) and the other red sand (MAR-T2) samples. The
clay mineral sepiolite (identified in the pans) is also present in MAR-T1 (Bed 1 lower, and Bed 2
[Calcrete]). The entire MAR-T1 sequence contains calcite. XRD graphs are provided in SOM 1
Figures 2-10.

Only the MAR samples from the pan contained microfossils, most notably the entire MAR-G1
sequence. The genus and species classification of the ostracods is uncertain, due to the ostracods still
being in juvenile moulting stages and the valves being badly preserved, thus making taxonomic
feature identification (such as ornamentation) difficult. The valves were mostly broken up into
smaller, unidentifiable pieces, so taxonomic classifications had to be made using only those few
valves with distinguishing morphological features. Despite these uncertainties, the ostracods do bear
some morphological similarities to either cf. Zonocypris or cf. Sarscypridopsis (Fig. 16a). However,
this preliminary classification should be approached with caution and adult specimens are necessary
to make a definitive taxonomic analysis.

Diatoms were observed in the 63 um and 125 um fractions. Note that the samples were cleaned
according to an ostracod cleaning protocol and more diatoms could therefore be expected in the
sediment if a diatom processing protocol was applied. The diatoms belong to the taxon
Campylodiscus sp. (Fig. 16b).

6. Discussion

The unconsolidated red sand samples (ITI-T1, MLD 2 & MAR-T2) can be categorised as Kalahari
Sands subjected to aeolian processes (e.g., Mokatse et al. 2022). Kalahari sands often exhibit aeolian
characteristics, frequently described as fine to medium sands with rounded to sub-rounded grains
(Thomas & Shaw 1991; Haddon 2005). These sands may include a weathering component from
underlying Karoo sandstones, as suggested by Thomas & Shaw (1991). This weathering component
likely contributes to the occurrence of coarser particles in MAR-T2. The classification of ITI-T1,
MLD 2 and MAR-T2 as Kalahari Sand is attributed to the relatively well-sorted, unimodal sediment
distributions and the predominance of SiO (quartz was aso identified by the XRD analysis for MAR-
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T2) (akin to descriptions by Thomas & Shaw 1991; Haddon 2005; Haddon & McCarthy 2005). A
smaller silt fraction within the Kalahari sand samples can be associated with the input of aeolian dust
(Thomas & Wiggs 2022). Lithic surface scatters on the outcrops (ITI-T1 & MAR-T2) are exposed
due to aeolian erosion (deflation), causing heavier pieces to remain on the surface while lighter
particles are transported away. Stone tools found below the surface in the test pits are not in situ, as
the covering sediment is a Holocene occurrence. This will, however, require further testing alongside
a high-resolution lithic analysis.

Figure 16. Microfossil taxafrom MAR-GL. a) Ostracod from MAR-G1 Bed 2; b) Campylodiscus sp. from
MAR-G1 Bed 2.

MLD 2 only contains trace amounts of CaO and the sediment is not the same pale colour as observed
in the inner dunes and pans. A direct relationship between the outer dunes and pan sediment could not
be established. Lancaster (1978) suggests that the red dunes result from Kalahari sand being deflated
from the pan site and becoming enriched in red pigment as they age (Norris 1969). This is due to the
weathering of iron oxides (Norris 1969; Haddon 2005) and climatic factors, such as periods of
increased moisture availability and periodically warmer climates, which cause the dunes to become
redder over time (Norris 1969). The sediment from the outer red dune (MLD 2) differs from the inner
dunes, which have been deflated from the pans.

The inner dunes (MLD 1; MAR-T1) are poorly sorted, lighter in colour than the outer dunes, and
contain CaO and clay minerals (sepiolite and calcite in the case of MAR-T1) likely deflated from the
duricrusts in the pans, which is comparable to what Lancaster (1978) has described. The particle sizes
of most samples from both MLD 1 and MAR-T1 are unimodal but poorly sorted, with most of the
particles in the sand-size category. The lowermost bed of MAR-T1 (Bed 2) is an exception, asit hasa
bimodal distribution. MAR-T1 Bed 2 contains duricrust nodules, indicating that duricrust formation is
a contributing factor to the bimodal particle size distribution and that there is pan sediment underneath
the inner dune. The inner dune sediment from both Maleshe Pan (MLD 1) and Maralaleng Pan
(MAR-T1) reflects a contribution of deflation and runoff processes during the wet season, as indicated
by the poorly sorted sediment. Furthermore, Maralaleng Pan lacks clear dune accumulations, as the
outcrop on the southwestern side of the site likely truncated the accumulation of the two ‘typical’
lunette dunes.

The CaO content varies between MLD 1 and MAR-T1. MAR-T1 is more enriched in CaO than MLD
1 samples and contains duricrust nodules in the lowermast bed. Like the outer dunes, the inner dunes
are also Holocene accumulations, likely due to short phases of sediment wind transport and sediment
runoff from water movement (see Schiller et al. 2022; Thomas & Wiggs 2022). The PCA groups
dune and outcrop samples together, except MAR-T1, which is grouped along with duricrust samples,
potentially suggesting new duricrust formation. Inner dune samples from MLD 1 are clustered closer
to the duricrust sample MAL Quarry Bed 3 rather than the unconsolidated sand samples. The PCA
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therefore confirms that there are similarities between the inner dunes and the duricrusts. Three distinct
clusters are observed in the PCA, namely sandy samples, intergrade duricrusts, and calcretes (Fig. 15).
However, despite being grouped with calcretes in the PCA, MAR-G1 Bed 3 has been classified as a
calcium cemented sand, as denoted in field observations. However, field observations noted the
increased presence of calcite nodules compared to the other samples. Duricrust samples, athough
more variable than dune samples, tend to be finer-grained (coarse silt and very coarse silt make up a
portion of PC2). Inside the pans, sediment sorting is increasingly poor.

Most of the pan duricrusts discussed here are intergrade duricrusts, but where the sediment is more
enriched in SIO, than CaO. Only afew samples (namely MAL Quarry Bed 5, LET Profile1 Bed 2 &
Bed 3) are calcretes, following the definition described in Watts (1980). Some duricrusts, such as
MAL Quarry Bed 1 (surface) and LET Profile 1 Bed 1 may also be calcretes, as they are near the
surface and contain CaO as a cementing agent. Without a micromorphological analysis, it is difficult
to determine the exact duricrust category, as the silicification of calcretes or the calcification of
silcretes is possible and is primarily identified in thin section (Nash & Shaw 1998). Due to the
identification of calcitein MAR-G1, MAR-T1, and MAR-QCE 1, by XRD analysis, an inference that
the CaO isrelated to CaCOs can be made.

The middle beds of MAL Quarry (MAL Quarry Bed 2, Bed 3, & Bed 4 [Upper]), the lower LET
Quarry bed (LET Quarry Profile 1 Bed 3) and the MAR-GL1 sequence could all be indicative of runoff
processes. At MAR-GL the particle size distributions in the upper samples are polymodal, suggesting
multiple sediment inputs, while lower samples are unimodal. In the upper layers, water runoff during
the rainy season can cause all particle sizes to be deposited (Schiller et al. 2022). The ostracod
specimens in MAR-G1 Bed 1 are poorly preserved and the population structure, mostly juveniles and
broken valves, reflects a taphocoenosis (Boomer et al. 2003) with post-depositional movement or
diagenesis. A census count of ostracods was therefore not conducted for this contribution. The diatom
taxon, Campylodiscus sp., has been noted in salt pans in South Africa (Taylor et al. 2007) and across
Botswana (Ringrose et al. 2014; Szwarc et al. 2021; Szwarc & Namiotko 2022) indicating a brackish
to saline environment (Gasse 2002; Nash & McLaren 2003). A very conservative taxonomic inference
would be that the ostracod taxon is either from the genus Zonocypri, which indicates fresh to brackish
water conditions (Martens et al. 1996, Szwarc & Namiotko 2022) or, that the specimens could belong
to the genus Sarscypridopsis, which occurs in saline environments, and has been identified at
Makgadikgadi (Franchi et al. 2022). Ostracods are often present in lacustrine environments and prefer
a pH that is more akaline rather than acidic. Ostracod valves usually dissolve in highly acidic
environments (Griffiths & Holmes 2000). MAR-G1 is more similar to a calcrete than a silcrete, and
the presence of the ostracod valves suggest a pH that was not too acidic for ostracods to live in and
was also sufficient for valve preservation. The presence of the microfossils and particle sizes in the
lower beds of MAR-G1 suggest that this waterbody existed for a long enough period to sustain
microfossil populations.

The pan sediments from our region, albeit unimodal in some cases, are generaly poorly sorted.
Burrough et al. (2009) report that grains at Makgadikgadi became larger and more poorly sorted when
cal-silcrete was present, due to the presence of shell, nodules and roots. This could be a possible
explanation for larger particle sizes reported in the pans where the intergrade duricrusts are observed.
Sepiolite, found in MAR-G1 and MAR-T1, can form in more alkaline conditions than palygorskite
under direct precipitation (Watts 1980). Sepiolite and CaCO; (and by inference, calcite) both
precipitate during the dry season (Wang et al. 1994). The presence of sepiolite in both MAR-T1 and
MAR-GL1 suggest that pan sediment likely deflated from the vicinity of MAR-G1 and was redeposited
in MAR-T1. Sepiolite is an authigenic clay mineral often associated with lacustrine environments
(such as pans) in semi-arid regions and has been noted in mature calcrete profiles (Watts 1980). The
present results suggest various site formation processes across the study region, of which run-off,
deflation, and varying pH levels are prominent. These proxies assist in inferring a brackish to saline
lacustrine environment when MSA hominins occupied and exploited the landscape.
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7. Conclusions

Three main site formation processes have been identified at archaeological sites in the Kgalagadi
district, namely runoff, deflation, and duricrust formation. Outcrops and dunes have undergone
aeolian deposition or reworking, likely due to sediment deflation. An example that fits descriptionsin
the literature of this deflation process can be observed at MLD 1 and MAR-T1. Despite the lack of a
clear set of lunette dunes at MAR, the role of deflation and aeolian input can still be observed from
the particle size data. The outcrop to the south-west of Maralaleng likely stopped sediment from
accumulating into a lunette dune, like those found at Maleshe Pan.

These results show that the sediment at each dune and outcrop site is moderately well sorted with
unimodal distributions. However, the sediment becomes more poorly sorted, and the occurrence of
polymodal distributions increases towards the pans where duricrusts are present. At Maleshe Pan and
Maralaleng Pan, surface runoff during the rainy season moves moderately well-sorted sediment from
the dunes and outcrops towards the pans, depositing various grain sizes and causing polymodal
distributions. The formation of the pans is associated with their locations at low-lying sections of
basins, but the role of the water table and other hydrological factors will be analysed in a future
micromorphological study.

This research investigated the mechanisms involved in the deposition of the pan, dune, and outcrop
sediment, and highlights depositional mechanisms: the deflation of sediment from pans onto the inner
dunes, the deflation of sediment on the outcrops leading to the exposure of lithics on the surface, and
runoff causing sediment to be taken from the dunes back into the pans, leading to polymodal and/or
poorly sorted sediment. The pans were the first to form (suggesting that the occurrence of the lithics
in the vicinity is due to the presence of hominins around abody of water) followed by the dunes.
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ABSTRACT

Thereis limited palaeoenvironmental data on Zimbabwe, primarily because the usual proxies used for
climatic reconstructions are rarely preserved in the Zimbabwean archaeological record. Against this
background, this research seeks to assess the practicality of using granite spalls that occur in the
archaeological record as signatures of past climatic changes. We hypothesise that the size of spalls
and the rate of exfoliation are dependent upon climatic conditions such as temperature and
precipitation. We apply this principle by analysing the size and concentration of granite spalls within
the stratigraphy of Pomongwe Cave, to reconstruct the palaeoclimatic conditions that prevailed during
its occupation. Our results indicate that the environmental conditions changed through time, and this
is reflected by the occurrence of granite spalls of varying sizes and concentrations. However, the
resultsin this paper present a proof of concept that requires further investigation.

Keywor ds: Pomongwe, palaeoenvironments, granite spalls, geoarchaeol ogy

1. Introduction

Climatic changes were experienced globally during the shift from the late Pleistocene to the early
Holocene, significantly impacting the behaviour of early modern humans. These climatic changes are
believed to have played a critical role in human history. Climate changes had implications for the
development of modern human behaviour, the expansion of human populations, and their dispersal
(Potts 1998; Mellars 2006; Backwell et. al. 2014). Furthermore, the climatic changes that prevailed
during the terminal Pleistocene to early Holocene resulted in the development of various tool
technocomplexes (Robinson 2023). Unfortunately, in Africa in general and Zimbabwe in particular,
limited studies on palaeoenvironmental reconstructions have been conducted to contextualise these
dynamics. The limited studies are to some extent a result of a lack of interest and expertise in the area,
but the major impediment is the difficulty in finding signatures of climate change in the
archaeological record. In other parts of southern Africa, substantial data have been recorded in
stalagmites and stalactites from caves, especially limestone caves (Holzkémper et al. 2009; Braun et
al. 2019). Unfortunately, these are not commonly found in association with Stone Age sites in
Zimbabwe because of the predominance of granite landforms in the country. This dearth in
palaecenvironmental proxies coupled with the abundance of granite has led us to explore whether the
use of granite spalls, that are ubiquitous at terminal Pleistocene/early Holocene sites, can be used as
proxy data for the reconstruction of palaecenvironmental conditions. In this regard, we use
Pomongwe Cave as the case study in this research.

The site of Pomongwe in the Matobo UNESCO World Heritage Landscape has cultural material that

dates from the terminal late Pleistocene to the terminal Holocene (Nhamo-Katsamudanga & Chiwara-
Maenzanise 2023). Pomongwe has material that dates to >13 000 BP which falls within the terminal
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late Pleistocene. It has yielded abundant granite spalls incorporated into the stratigraphic layers.
However, this is not a unique case, with extensive occurrences of granite spalls having been recorded
at other sites of the same period including but not limited to: Tshangula, Nswatugi, Bambata (in the
Matobo), Zombepata (northern Zimbabwe), Ruchera (northeastern Zimbabwe), Redcliff (Midlands),
and Dianas vow (southeastern Zimbabwe) (Cooke 1963, 1971; Walker 1995). As such, the use of
granite spalls, if found viable, would greatly widen the scope of palaeoenvironmental research in
Zimbabwe. It would improve the availability of stable and reliable proxy data that would make
temporal and spatial inter-site comparisons easier, currently a major shortfall as identified by
Katsamudanga and Nhamo (2016), especially for the Stone Age.

2. Background to palaeoclimatic studiesin Zimbabwe

Generally, as compared to other components of the past, palaeoenvironments are not well-researched
in Zimbabwe, and in general climate proxies most commonly used in palaeoenvironmental research
are lacking (Walker 1995; Katsamudanga & Nhamo 2016). The first attempts to reconstruct
palaecenvironments in Zimbabwe explored the use of geomorphological processes for this purpose.
Bond (1949, 1957) was the main proponent of this approach. He made concerted efforts to reconstruct
palaeoclimates based on physical evidence of erosional and depositional processes, i.e., based on
signatures of pluvial and fluvial processes. The size and distribution of pebblesin riverbeds were used
to estimate precipitation levels, with larger pebbles seen to indicate higher river discharge during wet
periods (Bond 1964). These pluvial studies enabled Bond (1949, 1957, 1964, 1965) to estimate the
changes in temperature and precipitation within particular periods. For example, he studied pebble
sizes to estimate that the Earlier Stone Age (ESA) experienced two wet periods: the first was during
the transition from the Oldowan to Acheulean, during the early Pleistocene; the second wet period
was identified during the late Acheulean, falling within the middle Pleistocene (Bond 1949). In these
studies, while pebble size serves as proxy of the amount of water being discharged by rivers, by
extension it can also clarify the amount of precipitation falling during a particular period (Dollar
1998). During the wet periods, the rivers have much more carrying capacity than during the dry
periods, therefore they can carry larger pebbles further along the rivers. This kind of evidence was
derived from sites along the Zambezi River, such asfrom the Victoria Falls area, and the Lochard and
Khami Waterworks near Bulawayo (Summers 1960; Bond 1964, 1965).

However, the use of fluvial and pluvial processes in reconstructing palaeoenvironmental conditions
was not without challenges. The chronometric dating of these processes is challenging, which is why
researchers such as Bond relied on relative chronologies based on the type of associated stone tools
(Acheulean, Sangoan, etc.). Thus, this research was dependent upon the extent of archaeological
research at the time. In addition, as Dollar (1998) observes, the evidence used can be a result of other
factors besides climate or environmental change. The evidence is also limited in occurrence to the
Zambezi and other fairly large riversin the country.

In addition to fluvial and pluvial processes, dry periods were detected based on chemical processesin
the formation of silcrete, calcrete, and ferricrete deposits on stone tools. These deposits occur under
conditions of reduced precipitation of less than 450 mm of rainfall (Bond 1964). Some Acheulean and
Sangoan tools that occurred in these deposits were argued to derive from such drier periods (Bond &
Clark 1954; Bond 1964). Further geomorphological evidence in the form of aeolian sands was used to
reconstruct palaeoenvironments in the Hwange National Park and at Victoria Falls. Evidence of
aridity comes from the intensification of dune fields, whereas the erosion of the dune surfaces
indicates wet periods (Haynes 1996). Haynes (1996) found evidence of extreme fluctuations between
dry and wet periods in the Hwange National Park, especially during the early Middle Stone Age
(MSA) between 130-120 kya. The occurrence of the wet periods was supported by sedimentological
evidence of ancient lakes, and ponded water in both the Hwange National Park and the neighbouring
Makgadikgadi Basin in Botswana (Haynes 1996). Although both the aeolian sands and
sedimentological evidence constitute good proxies for palaeoenvironmental changes, their occurrence
is as limited as that of the other geomorphological data and, therefore, cannot be relied on to provide
extensive data for most parts of Zimbabwe.
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Other researchers have inferred palaeoenvironmental conditions from faunal remains. For example, a
wetter phase of the Bambata period (MSA) was identified using faunal remains by Brain (1969) and
Cruz-Uribe (1983) at the site of Redcliff in the Midlands region of Zimbabwe. Here, the presence of
the extinct giant Cape horse (Equus quagga) was used to infer cooler and wetter conditions during the
Bambata period (Cruz-Uribe 1983). Although some faunal assemblages from archaeological sites
provide insights into vegetation and climate, the signatures are too specific to have broader
applications. For example, Cruz-Uribe (1983) found only one animal that is climate-sensitive.

Researchers who have worked on the terminal late Pleistocene and early Holocene have also tried to
reconstruct the palaecenvironment. Walker (1995) came up with a hypothetical model of past
environments in the Matobo based primarily upon palaeoclimatic data from southern Africa. This
model is discussed in detail elsewhere in the paper, but what is critical to note here is that it relied
heavily on evidence from outside Zimbabwe, i.e., from South Africa and Botswana. This scarcity of
local palaeoenvironmental proxies led usto consider the use of granite spalls.

In most cases, the size of granite flakes can reveal important clues about the environmental conditions
under which they formed or were altered. Large spalls result from slow and less intense weathering
processes, such as from freezing and thawing action. On the other hand, small flakes reflect more
intense mechanical weathering, such as through exfoliation associated with thermal stress from dry
conditions (Anderson & Anderson 2010). However, smaller flakes can also result from chemical
weathering which intensifies during wet periods because of elevated moisture content and organic
acids (Boggs 2006). Therefore, by studying granite flake sizes in association with other variables such
as cultural indicators, we can infer palaeoenvironmental histories of specific regions.

Granite is an excellent rock type for inferring these palaeoenvironmental conditions because of its
durability and resistance to weathering, owing to its composition of quartz, feldspar, and mica,
making it a reliable recorder of long-term environmental changes (Plummer et al. 2016). Granite also
exhibits distinct and predictable weathering patterns, such as exfoliation, block disintegration, and
granular disintegration, which are strongly influenced by environmental factors such as temperature,
moisture, and biological activity (Migon 2006; Marshak 2019). Exfoliation (spheroidal weathering)
occurs when the outer layers of granite expand and contract due to repeated heating and cooling in
arid and semi-arid regions. Over time, this causes the outer layers to peel away in curved sheets or
shells. Block disintegration occurs when granite breaks into smaller, angular blocks as it separates
from the parent rock along pre-existing joints or fractures. Environmental forces, such as freeze-thaw
cycles, contribute to this process (Migon 2006; Anderson & Anderson 2010; Marshak 2019). Granular
granite disintegration is in most cases a result of chemical weathering, especially in cave
environments like those at Pomongwe with heightened humidity and biological activities. In such an
environment, minerals such as feldspar and mica react with water through the processes of hydrolysis
and oxidation to form clays and iron oxides, leaving quartz behind as loose granules (Ollier 1984;
Goudie & Viles 1997). Therefore, all these visible and measurable weathering features can facilitate
the analysis and quantification of palaeoenvironmental conditions (Boggs 2006).

Granite is widespread in Zimbabwe (Mugumbate 2013) and much of southern Africa (Twidale 2012).
In Zimbabwe, there is an abundance of granite spalls at archaeological sites such as Pomongwe,
Bambata, Nswatugi, and Amadzimba (Cooke 1963). Cooke (1971) also found granite spalls at other
sites in Zimbabwe, such as at Ruchera and Zombepata in northeast and northwestern Zimbabwe. The
potential of finding granite spalls at other Stone Age sites in cave environments elsewhere in
Zimbabwe is very high, making the exploration of this ubiquitous material a potentially powerful
palaecenvironmental proxy. Once sufficient methods are established, they can facilitate comparative
studies of palaeoenviromental conditions across the country and the region. Therefore, the major aim
of this paper is to study the granite spalls found in stratigraphic levels at Pomongwe, and to establish
whether they can be used as complimentary proxies of palaeoenvironments in Zimbabwe. Although
the use of the spalls in this way has been alluded to by Cooke (1963), there has no systematic study,
either in the region or elsewhere globally, that has used spalls to establish past environments. As such,
this paper is such an attempt. Sumner et al. (2012) cite several studies that describe the exfoliation of
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different rock types due to climatic conditions. Although these studies were done mainly in relation to
the effects of weathering on rock art, their insights are crucial to our paper.

3. Pomongwe Cave

Pomongwe Cave (Fig. 1) is located approximately 34 km from Bulawayo, Zimbabwe's second-largest
city. It is located within the boundaries of the Matobo National Park, facing northeast at the end of a
small valley. The cave floor is positioned about three metres above the valley floor (Walker 1995).
The cave is about 20 by 20 metres, with a ceiling height above bedrock of about 15 metres (Cooke
1963; Walker 1995; Porraz et al. 2023).

Mashonaland Central
Mashonaland West
Mashonaland East
LEIGI(

Matabeleland North ..
Midlands Manicaland

Bulawayo

\ﬁ;ﬁﬂatabelﬂand South Masvingo
..) . »

Matabeleland South

Some MSA stes in Matopos
% PMG: Pomongwe
@® BC:Bambata Cave
® CoB:Cave of Bees
® NSW: Nswatugi

Figure 1. Pomongwe Cave in relation to other Middle Stone Age sites in Matobo such as Bambata, Nswatugi
and Cave of Bees (map by Humphrey Nyambiya).

Geologically, the Matobo comprises a granite massif that is brownish-grey in colour and consists of
medium sand-sized grains (Grout 1935; Pye et al. 1984). The massif is about 2.65 billion years old
and it covers 2050 km? (UNESCO 2003). Other rock pockets found in the Matobo include augen
gneisses, older granites, and grandiosities, with additional minor intrusions of quartz and dolerite
veins (Walker 1995). Smith (1968) noted that there are two types of quartz veins in the Matobo
Cultural Landscape. The first type is the result of fracture infilling and the second occurs as single
stringers on veins not related to a fault or a fracture zone (Smith 1968).

The deep caves commonly found in the Matobo granite seem to have formed through negative and
spheroidal exfoliation, a process where curved layers of rock are peeled away, creating dome-shaped
hills. The spheroidal exfoliation occurs in well-jointed rocks when the water penetrates the joints and
attacks the blocks from all sides (Basu & Bandyopadhyay 2014). This process is influenced by flow
patterns that were created during the formation of the rock, temperature changes that take advantage
of fracture planes, and the natural weaknesses of the rock (Smith 1968; Walker 1995; Broderick &
Hubbard 2016). This results in the breaking off of a succession of curved layers that eventually form
the caves.
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Although there are several other archaeological sites in the Matobo Landscape, the focus of this
research is on Pomongwe Cave (Fig. 2) because there is an abundance of well-preserved granite spalls
within different stratigraphic levels. This alows us to compare their variation in size and
concentration over time, and to assess whether it is possible to reconstruct the palaeoenvironmental
conditions. Cooke (1963) excavated three trenches, i.e., I, I, and |11, at Pomongwe Cave in the 1960s.
Trench | has deep stratigraphy down to about 4 metres with MSA and Later Stone Age (LSA)
sequences that are separated by a thick layer of spalls, which is devoid of cultural material. The other
two trenches were shallower.

‘q _.3 -
Pomongwe

SRR

ave exti or view (upper image) and interior view (lower image) (CNRS/Matobart
Project).

Figure 2.

Following up on this work, Walker (1995) later excavated the site in the 1970s. He excavated two
trenches, i.e., IV and V, with the deepest at about 1.4 metres. Walker (1995) focused on the LSA
stratigraphy only and for both trenches, he excavated 14 units that were subdivided into different
squares and subunits. A sguare consisted of a large horizontal sub-division of the trench. Trench V
had three squares, i.e., squares PM, PY, and PZ (Table 1), and these were then divided into spits on
the vertical axis. Spits are the subdivisions of the levels, which followed a fixed thickness of 2 cm
(rather than following the natural layers of the sediment). Walker (1995) collected all the granite
spalls and chips that he came across during his excavations, alowing us to study the spalls from
trench V with precise contextual and temporal control derived from the established stratigraphic
levels, and to hypothesise patterns of granite spalling. Pomongwe Cave’s trenches I and V were re-
opened in 2018 by Guillaume Porraz and his colleagues as part of the Matobart Project. This new
project aims to clarify the chrono-cultural sequence and chrono-stylistic variation of rock art at the
site (Porraz et. al. 2023).

4. Methods of data collection and analyses
Spalls were sampled from all the levels (I-X1V) of square PM only; squares PY and PZ were not
sampled because they did not contain spalls in all the levels. The levels for square PM comprise 107
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spits in total. Levels can be referred to as the subdivisions of the stratigraphy on the vertical axis in
relation to soil colour and textural changes. These levels are then subdivided into different spits. All
the levels had spalls but some spits did not contain any spalls, for example spits 18, 26, 39, 41, 45,
and 63. Some of the spits that contained spalls are 1, 19, 27, 36, 42, 44 and 51. We analysed 1650
gpalls and excluded those that had a length of <1 cm; these were weighed using a scale. Metric
measurements such as length, width, and thickness were recorded using a vernier calliper. A
calculation of the arithmetic mean of the length, width, thickness, and weight was generated to
explore spall size variation. When trench V was re-opened in 2018, the distribution of spalls across
the exposed profile was investigated using high-resolution photographs. This provided a visual
impression of the distribution of spalls across the different stratigraphic layers.

Table 1. Walker’s trench V archaeological correlations (modified from Walker 1995; Porraz et al. 2023).

Level | Member | Context PY (square) | PM (square) | PZ (square) | Chrono-cultural | Radiocarbonage | LabID
| A Loose surface dust 1-4 2-17 None Modern - -

1l B White ash 5-28 18-25 2-17 Amadzimba 4090+70 BP Pta-3085

11 B Brown ash 29-32 26-29 18-19 Amadzimba 4810+80 BP Pta-3083

v B White ash 33-45 36-40 20 Amadzimba

\% B Pale brown 46-48 41-43 21-23 Nswatugi

VI B White ash 49-52 44-50 24-28 Nswatugi - -

VIl B Brown ash 53-60 51-66 29-33 Nswatugi 8420+80 BP Pta-3470
VIl B White ash 61-65 Absent Absent Nswatugi

IX B Black ash 66-67 67-75 34-36 Pomongwe

X B White ash 68-69 76-78 - Pomongwe - -

X1 B Brown ash 71-73 79-91 - Pomongwe 9500+120 BP Pta-3117
X1 B Pale brown ash Absent 92-93 - Maleme - -
Xl B Black ash 74-78 94-97 - Maleme 12 300+100 BP Pta-3118
Xlv | C Pale brown ashy loam 80-87 102-107 - MSA

5. Results

The metric attributes

The spalls exhibited awide range of sizes (Figs 3 & 4), varying significantly across the different spits.
This substantial disparity in spall sizes provides an opportunity to explore the relationship between
size variations and differing environmental conditions, particularly since these variations occur across
distinct stratigraphic levels. For instance, the calculated averages of the spalls reveal that level 1V
contains the largest spalls, with an average length of 3.2 cm, whereas levels VII and XII contain the
smallest spalls, with average lengths of 1.9 cm. These differences in spall size across levels may
reflect changes in environmental conditions over time, offering valuable insights into the weathering
processes at play.

Variation of spall sizes

M Length (cm) M Width (cm) B Thickness (cm)

-

L]
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Figure 3. Variation of spall sizes (cm) at Pomongwe Cave.
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Gcm

Figure 4. Examples of spallsfromtrench V.

However, the distribution of spall sizes varies across different levels. Some levels contain a mix of
both small and large spalls, while others are predominated by either large or small spalls. For
example, level X, which contains a total of nine spalls, includes both large and small spalls. In
contrast, level VII contains only small spalls, with a maximum mean length of 4 cm. These patterns
highlight the variability in spall sizes across different levels, which may reflect distinct environmental
or depositional conditions.

The spall size variation across the different spits becomes evident when comparing the number of
spalls and their respective weights (Fig. 5). For instance, spit 76 contains only three spalls, yet these
spalls have a significantly higher average weight of 61.67 g. In contrast, spit 6 in level | contains 24
spalls, but the average weight is much lower at 5.62 g. An even more striking example is spit 105,
which contains 115 spalls but has a mean weight of just 3.19 g. These comparisons highlight clear
differences in spall size, as the average weight decreases significantly as the number of spalls
increases. This trend underscores the relationship between spall size and quantity, with larger spalls
being fewer in number and smaller spalls being more abundant.
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Figure 5. Comparison of spall concentration in relation to their weight.
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In addition to the analysis of average length and mean weight, the concentration of spalls across levels
also revealed significant disparities. Level X1V contains the largest number of spalls, with 482 spalls
accounting for 29.2% of the total assemblage. This is followed by level VII, which contains 210
gpalls, representing 12.8% of the analysed pieces. In contrast, level X has the fewest spalls, with only
nine spalls, making up just 0.5% of the total assemblage. These findings highlight the uneven
distribution of spalls across levels, which likely reflects differences in environmental conditions,
potentially due to varying types of weathering and their intensity across the stratigraphic layers.

Overall, the relationship between spall counts, average weight, and average length reveals important
patterns in the weathering and depositional processes across different levels (supporting online
material [SOM] Table 1). Levels with higher spall counts, such as level X1V with 482 spalls, tend to
have smaller average weights and lengths, indicating that these levels experienced more intense
weathering or fragmentation, resulting in a greater number of smaller spalls. In contrast, levels with
fewer spalls, such as level X with only nine spalls, often exhibit larger average weights and lengths,
suggesting less intense weathering processes. Other levels, such as level VII with 210 spalls, show
intermediate values, reflecting conditions that promote moderate weathering processes. These trends
highlight how spall size and quantity are inversely related, with higher spall counts corresponding to
smaller, lighter fragments and lower spall counts associated with larger, heavier pieces (Fig. 5). This
relationship provides valuable insights into the varying intensity of weathering processes and
environmental conditions across the different stratigraphic layers.

6. Discussion

Palaeoenvironmental reconstructions at Pomongwe Cave

The goal of this paper was to ascertain whether granite spalls found in archaeological levels could
serve as proxies for reconstructing palaeoenvironments. A sample of spalls recovered from the site of
Pomongwe in the Matobo UNESCO World Heritage Landscape were counted, measured, and
weighed according to their stratigraphic levels. The results were then compared across stratigraphic
levels to see if they showed varying weathering conditions, possibly resulting from varying
environmental conditions.

The analyses have demonstrated significant potential for using granite spalls to reconstruct past
environmental conditions at the site of Pomongwe. The examination of spall size, weight, and
distribution has provided valuable insights into the weathering processes and possible environmental
changes that occurred over time. Variations in these attributes across stratigraphic units may imply
distinct periods of intense weathering (high spall counts, small spalls), moderate weathering
(intermediate spall counts, mixed sizes), and reduced weathering (low spall counts, large spalls).

Drawing on the principles of granite westhering, periods of intense weathering (high spall counts,
small spalls) are linked to intense mechanical and chemical weathering processes. These periods
likely correspond to warm and humid conditions, where high rainfall and biological activity
accelerated the breakdown of granite into smaller fragments (Sumner et al. 2012). The presence of
smaller spalls indicates prolonged exposure to moisture, which promotes chemical weathering
processes such as hydrolysis and oxidation (Ollier 1984; Goudie & Viles 1997). Such conditions may
align with phases of increased precipitation, during which the climate was conducive to rapid rock
disintegration. The presence of both small and large spalls suggests intermittent weathering intensity,
where periods of moisture alternated with drier conditions (Anderson & Anderson 2010; Sumner et al.
2012). Limited moisture leads to the predominance of mechanical processes such as freeze-thaw
cycles, thermal stress, or salt weathering (Marshak 2019). These conditions may correspond to glacial
periods or other phases with reduced rainfall.

The uneven distribution of spalls across levels, with some levels predominated by small spalls and
others by larger fragments, highlights oscillations between wet and arid conditions at Pomongwe.
These variations were driven by climatic changes over time, particularly during the terminal late
Pleistocene and early Holocene. The presence of intermediate levels (e.g., level VII) further supports
the idea of transitional climatic conditions. Periods of moderate weathering, characterised by
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intermediate spall counts and a mix of smaller and larger spalls based on their average weights and
lengths (e.g., level VII with 210 spalls), are associated with fluctuating environmental conditions.
These periods likely represent transitional phases between humid and arid climates. Periods of
reduced weathering, characterised by low spal counts (eg., level X with nine spalls) and
predominated by larger spalls with greater average weights and lengths, likely reflect arid or semi-arid
conditions.

The spall data aligns with regional climatic records, suggesting that Pomongwe experienced cyclical
environmental changes similar to those experienced at other sites in southern Africa. These changes
were likely influenced by global climatic events, such as glacial-interglacial cycles, which affected
rainfall patterns and temperature regimes (Partridge et al. 1997). For example, the Last Glacial
Maximum (LGM) in southern Africais associated with arid conditions and reduced weathering, while
the early Holocene is characterised by warmer and wetter conditions, consistent with the patterns
observed at Pomongwe (Tyson 1986; Thomas & Shaw 2002; Chase & Meadows 2007). Although the
levels studied at Pomongwe do not extend to the LGM, Cooke (1963) has reported a level of large
spallsintrench | that could date to the same period, further supporting the link between spall size and
climatic conditions.

When combining the data from Pomongwe with previous palaeoenvironmental reconstructions done
in Zimbabwe, it shows some interesting correlations (Walker 1995; Katsamudanga & Nhamo 2016).
Katsamudanga and Nhamo (2016) indicated that at around 20-35 ka, there was a transition from
warm, wet conditions to dry, cool conditions. Walker (1995) noted cold, dry conditions from 20 ka to
about 15 ka, after which the climate began to ameliorate, becoming cool and wet by 14 ka (Table 2).
Walker’s (1995) reconstructions also show that around 12 ka, the temperature was warm and rainfall
patterns were moderately wet. Katsamudanga and Nhamo (2016) suggest that conditions were cool
between 11 and 12 ka, with wet conditions returning by 10 ka. Walker (1995) indicates dlightly cooler
conditions at 8 ka, while Katsamudanga and Nhamo (2016) describe wet conditions from 9.4 to 4.8
ka. These patterns reveal frequent oscillations in temperature and moisture at the beginning of the
Holocene, reflecting the dynamic nature of the region’s climate.

Table 2. Postulated environmental conditions at Pomongwe based on granite spall analysis, where the spall
details include their sizes and counts.

Level | Spits Age Temp/rainfall [Spall details |Archaeological materials|Weathering processes Environmental conditions
" Intermittent chemical and -
i | 5162 | saz0808P | ntermediate | . mechanical weathering; | |7 10na Phases between
64-66 (Pta-3470) ool /wet spall counts, |Large quantity alternating wet and dry umid and arid climates;
mixed sizes o fluctuating moisture levels
conditions
Low spall Mechanica weathering
79, 81, | 9500+120 BP . (freeze-thaw cycles, Arid or semi-arid conditions;
Xl 83-91 (Pta-3117) Coolfwet CO;T;S large |Large quantity thermal stress, salt limited moisture
> wesathering)
: Chemical weathering . -
i | 997, | 12300£100 BP ey cHJSrr:tqogwlmall Few (hydrolysis, oxidation); n/arrwr?a?ggarlluar:édb?gln dlitlc?dns
99-101| (Pta-3118) o SS mechanical westhering ac?ivi ; 9
A (root wedging) Y
High spall &hedr?cl)lcalg\/svecit(?sgﬂrlgn). Warm and humid conditions;
XIV (102-107| Undated Very cold/wet [counts, small |Very few mgchan)i/ cal weatherin ' high rainfall and biological
spalls ; 9 activity
(root wedging)

Similar patterns have been identified at other sites in the Matobo Hills, such as at Bambata and
Tshangula. Walker (1985) argued that these sites exhibit intense weathering during humid phases and
reduced weathering during arid periods, aligning closely with the spall data from Pomongwe. This
suggests that the climatic fluctuations observed at Pomongwe were part of a broader regional trend
during the late Pleistocene and Holocene.

In the Kalahari region, Thomas and Shaw (1991) have also documented evidence of arid conditions
during glacial periods, characterised by reduced spall counts and larger fragment sizes. These findings
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are consistent with the patterns observed at Pomongwe, further reinforcing the idea that granite spalls
have the potential to serve as areliable proxy for reconstructing past climatic changes across southern
Africa

Human response to palaeoenvironments at Pomongwe Cave

The weathering patterns observed at Pomongwe provide valuable insight into the relationship between
environmental conditions and site occupation. Periods of intense weathering (high spall counts) likely
coincided with more favourable conditions for human activity, such as increased water availability
and vegetation cover. In contrast, aridity — whether from hot or very cold temperatures (low spall
counts) — may have challenged resource availability, influencing human mobility and settlement
patterns (Deacon & Deacon 1999; Grove 2009). The spall data, combined with archaeological
evidence, alow for the exploration of how humans responded to changing environmental conditions
over time.

At Pomongwe, levels with archaeological evidence are indicated in Table 2. Cool, wet conditions are
indicated for level VII, dated to 8420+80 BP (Pta-3470), which would have supported abundant
vegetation and water resources. The large quantity of archaeological remains in this level suggests
substantial human occupation during this time, likely due to the favourable environmental conditions.
However, level XI (9500+120 BP, Pta-3117), although aso reflecting cool, wet conditions, shows a
significantly lower number of spalls compared to level VII. This difference may indicate variation in
precipitation, with level X1 experiencing less intense rainfall. Despite the lower spall count, the
substantial quantity of archaeological materials suggests that human occupation persisted, possibly
due to the availability of sufficient resources even under dightly drier conditions.

The warm, wet conditions during level XIlI, dated to about 12 300100 BP (Pta-3118), may have
promoted intense weathering, leading to minimal human occupation of the cave. The archaeological
materials from this level are relatively few, aluding to this possibility. Despite the warm, wet
conditions, other factors such as excessive moisture may have made the cave less habitable. This is
especially accentuated in level XIV (~13 ka) with wet conditions and high precipitation that must
have led to the accumulation of a large number of granite spalls. Level XIV contains the least
archaeological materials of all the levels at Pomongwe, which suggests that the cave may have been
abandoned due to high precipitation and intense weathering. This may have rendered the cave
unsuitable for human habitation, resulting in only sporadic occupation.

7. Conclusion

This study has demonstrated that granite spalls have the potential to be used as a proxy for
reconstructing past environments. Patterns of granite spalling reveal that climatic conditions
significantly influence the rate of granite exfoliation. Specifically, this study found that cool, wet
conditions resulted in fewer, large spalls, as evidenced by the observed accumulation patterns in the
stratigraphy. In contrast, high precipitation plays a pivotal role in accelerating the exfoliation of
granite, leading to the accumulation of larger quantities of spalls.

The relationship between environmental conditions and human occupation at Pomongwe Cave further
underscores the utility of granite spalls as a palacoenvironmental proxy. The study shows that humans
occupied the cave during cool, wet periods, as indicated by the presence of abundant archaeological
remains. However, occupation became sparse or ceased entirely around 13 ka, when conditions
shifted to being very cold and wet, likely making the cave less habitable. This highlights the dynamic
interplay between climate, weathering processes, and human settlement patterns.

While the results presented in this paper help to provide a proof of concept for using granite spalls as
a proxy for palaeoenvironmental reconstruction, further investigation is needed to refine and expand
this approach. Areas of future research include enhancing our chronological framework to incorporate
additional dating methods, such as Optically Stimulated Luminescence (OSL), that will facilitate
stronger inter-site correlation with regional climatic events. Another would be the analysis of granite
gpalls from other trenches both at Pomongwe, and at all the other sites across Zimbabwe and southern
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Africa where granite spalls occur. This would enable the identification of broader trends in their
occurrence, further validating their reliability as proxies across different climatic contexts. The
development of quantitative models to correlate spall size, weight, and concentration, with specific
climatic parameters such as rainfall intensity and temperature fluctuations, would also improve the
usefulness of granite spalls as palaeoenvironmental proxies.

In terms of methodology, the employment of macro and micro-scale analyses of the granite spalls,
including observations of weathering patterns, abrasions, and surface textures, in addition to
measuring their lengths, widths, and thicknesses, would add critical data on spall occurrences that
could then facilitate palacoenvironmental reconstructions. This additional analysis would provide a
more comprehensive basis for concluding how the spalls were formed under the prevailing past
environmental conditions. Furthermore, the investigation of the material culture found at Pomongwe
during warm, wet periods, to determine whether favourable environmental conditions fostered
experimentation and innovation in tool making and other technologies, is also important. It is known
that environmental conditions led to the development of many technological innovations in the past.
Therefore, it would be beneficial to correlate the technological developments with the environmental
conditions deduced from analyses of spalling. For example, technological innovations such as the
geometric backed artefacts coming from the Amadzimba period at Pomongwe (Chiwara-Maenzanise
et al. 2025) may have been environmentally driven.

A closer scrutiny of the occupation history of Pomongwe, particularly during the early Holocene,
would also be beneficial. While this study suggests a possible occupation break around 13 ka due to
very cold and wet conditions, such conclusions require further investigation to: 1) determine whether
there was continuity or discontinuity in occupation during the early Holocene, and 2) explore the
factors that led to the reoccupation of the cave. The integration of data from other
palaeoenvironmental proxies, such as pollen and stable isotopes, will further help to create a more
comprehensive reconstruction of past climates. By addressing these key areas, future research can
assess whether granite spalls are a robust and versatile tool for palaeoenvironmental reconstruction,
contributing to a deeper understanding of past climatic changes and their impact on human societies.
Additionally, exploring the material culture and technological innovations associated with different
climatic periods will provide insights into how human populations adapted to and thrived in varying
environmental conditions.
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ABSTRACT

Hall and Smith’s (2000) excavations at Little Muck Shelter in the late 1990s uncovered a Later Stone
Age sequence purported to span the last 2000 years. They identified four occupation phases that
included what they called workshop phases when resident foragers were crafting vast amounts of goods
for the purpose of trade with nearby farmers. In return, foragers obtained domestic items, ceramics,
metal and glass beads. Despite the site’s distinct occupation horizons, and the potential it offered for
understanding forager-farmer relations in the middle Limpopo Valley, no radiocarbon dates were
obtained, and its cultural assemblage was not studied in great detail. To address this, a new excavation
programme was designed to obtain radiocarbon results for the site’s entire occupation and better
understand the stratigraphic and cultural sequence inside and outside the shelter. A large suite of
radiocarbon dates from two laboratories are stratigraphically inconsistent, contradictory, do not
conform with the regionally established cultural chronology, and must be rejected. To circumnavigate
this, here we present a detailed chronological sequence for Little Muck based on changes in the cultural
material assemblage. We compare this to the previous excavation results and assess stratigraphic
relationships across the shelter. Our results make it possible to associate specific changes at the site
with forager-farmer interactions in the middle Limpopo Valley, and demonstrate the continued
occupation of the shelter into the thirteenth century CE Mapungubwe phase.

Keywords: Later Stone Age, forager archaeology, radiocarbon dating, stratigraphy, middle Limpopo
Valley

1. Introduction

The middle Limpopo Valley landscape is well-known for its archaeological sequence because of the
local farmer record. It was in this region that socio-political developments led to the eventual
establishment of a state-level society at Mapungubwe. Here a chief occupied a palatial hilltop complex,
accumulated wealth, developed political authority, controlled the ritual landscape, and centralised long-
distance trade (Huffman 2015). These shifts developed over the course of at least three centuries. Long
before this began, the valley was occupied by forager communities, also known as hunter-gatherers.
Changes in their lifeways were at times muted and in other instances drastic, involving a range of shifts
in subsistence, settlements, and craft habits. Of the excavated sites, Little Muck Shelter preserves the
most compelling evidence for social developments in forager society, including craft specialisation
(Forssman 2020). Understanding the chronology and stratigraphic context of the site is crucial for
unlocking insights into local forager histories and their role in the development of complex society.

Presented here is a detailed description of the shelter’s context. This includes the site’s location on the
landscape, but more important, its occupation sequence and stratigraphy. How these relate to the
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distribution of cultural finds is then appraised. The results from renewed excavations at the site
reinvigorates earlier work at the shelter, which lacked absolute dates or rigorous discussion on the
stratigraphic profile (Hall & Smith 2000). The findings indicate an occupation sequence that begins
shortly before the BCE/CE transition and extends until the late second millennium CE. The shelter was
therefore occupied during the course of socio-political developments in the valley and changes in the
cultural sequence reflect changing social relations between forager and farmer groups. Little Muck is
the only forager occupied site in the region thus far excavated that exhibits intense interactions with
farmers that involved the exchange of wealth items from their appearance on the landscape until, and
during, the Mapungubwe period. Improved understanding of the stratigraphic and chronological
sequence may confidently demonstrate the close social relations taking place at the site. It also allows
us to chronologically relate Hall and Smith’s (2000) previous work at the site with our own.

2. Context and background

Along the margins of the Limpopo River Mobile Belt, primarily to the south but stretching into
Zimbabwe as well, is a sandstone geological exposure. It mostly comprises east-west running ridges
with regular gaps and punctuated sandstone koppies (tors) (Fig. 1). Within this belt are numerous Stone
Age occupied and painted shelters (Eastwood & Blundell 1999; Forssman 2013, 2014a; Huffman &
Woodborne 2021) as well as Iron Age farmer settlements (Huffman & Woodborne 2021). The region
also hosts micro-ecological niches within the sandstone hills, and riparian woodland occurs along
waterways running through them, of which there are only a few (Hanisch 1981; Gotze et al. 2008). In
at least three locations along the Limpopo River, seasonal wetlands (locally known as vleis) occur at
the river confluences with the Motloutse, Pitsani and Shashe Rivers (listed from west to east) (Huffman
2009a). These ecological mechanisms all supported a large wildlife population, with a diverse savanna
biome speciation (du Toit & Cumming 1999; Rutherford et al. 2006) as well as a variety of floral
species, including year-round subsistence options (Acocks 1988).
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Figure 1. Map of the Little Muck Shelter landscape with the sandstone belt (dashed line) indicated and the
seasonal wetlands (a-c). Key sites in the region: B2, Balerno Shelter 2; B3, Balerno Shelter 3; BMS, Balerno
Main Shelter; DS, Dzombo Shelter; EK, Euphorbia Kop; JS, Jodo Shelter; K2, Bambandyanalo; KC, Kambaku
Camp; LK, Leokwe Hill; LMS, Little Muck Shelter; M, Mmamagwa; MPG, Mapungubwe; MS, Mafunyane
Shelter (Tuli Lodge); RK, Ratho Kop; SC, Schroda; and TS, Tshisiku Shelter. Letters marked in circles are vleis
at the Limpopo-Motloutse (a), Limpopo-Pitsani (b) and Limpopo-Kolope (c) Rivers’ confluences (produced by
Tim Forssman).
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This region, referred to here as the middle Limpopo Valley, is well known for its Iron Age sequence
where southern Africa’s first state-level societies appeared. Most research in the area focused on better
understanding the associated farmer sequence (e.g., Schoeman 2006; Calabrese 2007; Huffman 2009b,
2015; Chirikure et al. 2014; Antonites & Ashley 2016), but many Stone Age sites have been identified
(e.g., Eastwood & Blundell 1999; Kuman et al. 2005; Schoeman 2006; Forssman 2014a) and excavated
(e.g., Hall & Smith 2000; van Doornum 2005; Forssman 2014a; Forssman et al. 2022). The result from
these works has placed us in a stronger position to interrogate social relations between co-existing
foragers and farmers in the valley.

The earliest Later Stone Age evidence in the region is from Balerno Main Shelter (van Doornum 2008).
Radiocarbon dates from ostrich eggshell in the basal unit (DAF) produced a date of 11 04090 bp,
which was calibrated to 11 075-10 632 BCE (all dates recalibrated using OxCal 4.1 and the ShCal20
calibration curve; see Forssman 2020). The archaeological assemblage from this depth, however, has
not been investigated. Following this, the next earliest date was retrieved from Tshisiku Shelter at
6750=60 bp (from ostrich eggshell) calibrated to 5712-5318 BCE. It was around this time that Balerno
Main was abandoned and only reoccupied at ca. 350 BCE. It is from this period onwards that most of
the excavated forager sites were occupied for the first time.

Why many more shelters were occupied ca. 2 000 BP fairly suddenly is not clear. In the Matopo Hills,
north of the valley, Walker (1995) inferred an increase in the forager population beginning between
6000 and 5000 BP, but elsewhere, such as in the Orange River basin (Parsons 2008) and various regions
in Botswana (Walker 1994), this increase only took place after 3000 BP, like in the middle Limpopo
Valley. There are various explanations for this increase, such as a bow-wave of forager migrations
ahead of farmers moving into the region, a shift in settlement from open-air to shelter sites, or suitable
local ecological conditions favouring population growth. Discerning which factor is most likely, or if it
was a combination of them, is not possible on present evidence, nor can one with any certainty
determine a population increase on present evidence rather than, for example, settlement shifts.

Shelters occupied for the first time in the final centuries BCE include Balerno 2 (van Doornum 2005)
and 3 (van Doornum 2014), Dzombo (Forssman 2014b), Mafunyane (Forssman 2016a), Mbere
(Kuhlase 2023), and possibly Little Muck (Hall & Smith 2000), while Balerno Main was re-occupied
(van Doornum 2008). Most shelters exhibit similar archaeological sequences at this stage, which
includes stone assemblages predominated by crypto-crystalline silicates (CCS) and formal categories
comprising mostly scrapers and backed tools, the production of ostrich eggshell beads, and a
constrained faunal species assemblage. However, Balerno Main is different. It includes a variety of tool
types and a large faunal assemblage. Van Doornum (2008) suggested the diversity of finds indicates
that the site was an aggregation camp. Aggregation is a settlement mode recorded in the Kalahari Desert
when multiple San' groups gather at a campsite and feast, perform rituals, hold marriage ceremonies,
and exchange gifts (Wadley 1987). This reading of the archaeological sequence conforms to
ethnographic findings but it is not certain whether these social systems existed throughout southern
Africa (e.g., Mitchell 2003). For example, the middle Limpopo Valley was sufficiently different from
the Kalahari environment, such that the same survival strategies, which had social feedbacks, may not
have been necessary. It is unclear whether foragers in the valley were as mobile as we tend to assume
using Kalahari observations.

In the first centuries CE, notable change began at some forager sites. It is, however, possible that before
this herder groups settled or moved through the region, but there is little evidence supporting such a
likelihood and none that support any suspected chronology of this movement (Eastwood & Smith 2005).
Bambata and Happy Rest ceramics were retrieved from both Little Muck and Mafunyane, which may
be the result of contact with farmer groups by the mid-first millennium CE (although the producers of
Bambata ware are disputed; Huffman 2005). However, if the result of contact, it may have been with

' We use the term ‘San’ out of respect to the Khoisan community in southern Africa who through the Khoisan
Council have indicated a preference for this term or Bushman when not using language names as group
designations. When using this term we refer exclusively to historic groups post-dating the arrival of Europeans.

3
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farmers living in the Soutpansberg or outside of the valley since no homesteads have been found locally
that pre-date 900 CE (Hall & Smith 2000; Huffman 2007). At Little Muck, at the same time that
ceramics make their appearance, stone scraper frequencies increase significantly (Forssman et al. 2018).
A recent use-wear analysis has also identified a shift in the use of scrapers at this time; before the arrival
of farmers, various materials were worked, but afterwards scrapers were used predominantly to
manufacture goods from bone (Sherwood & Forssman 2023). At Dzombo the arrival of farmers
stimulated a shift in the forager sequence but here it included an emphasis on backed tools. Fractures
on the tools are consistent with damage related to hunting, suggesting their use at the shelter. As with
Little Muck, this shift was accompanied by the appearance of farmer technologies in the sequence
(Forssman 2015). While these changes were occurring at these sites, other shelters exhibit relative
continuity, other than the appearance of low frequencies of farmer items. Balerno Main shows little sign
of change and van Doornum (2008) suggested this may be the result of the site’s isolation, although this
is probably unlikely, since it was only a few kilometres from nearby farmer settlements.

In the succeeding phase, from ca. 900 CE, change was more marked. Almost all sites exhibit a decline
in artefact frequencies (van Doornum 2005; Forssman 2014a) whereas continuity persists at Balerno
Main (van Doornum 2008). The emphasis on craft at Little Muck and hunting at Dzombo becomes
exaggerated compared to the first half of the first millennium CE, suggesting a possible intensification
of trade and exchange. Driving these changes, partly at least, was the settlement of the valley by Zhizo
ceramic-producing farmer groups. They largely occupied the floodplain periphery and by 1000 CE had
established two largescale settlements, Schroda and Leokwe Hill (Calabrese 2007; du Piesanie 2008).
Interactions between forager and farmer groups during this period appear to have escalated and resulted
in a greater influence on forager lifeways. For example, Jodo Shelter and Euphorbia Kop were occupied
from the second millennium CE. Both sites are farmer homesteads but possess forager assemblages
inside the village as well as in shelters attached to them. These findings suggest that some foragers
began occupying farmer settlements at this time (Forssman 2016b; Forssman et al. 2022). This was
predictably accompanied by social and cultural re-organisations as well as shifts in behavioural and
subsistence habits.

Leopard’s Kopje ceramic-producers arrived in the region around 1000 CE, likely the result of growing
farmer interest in the valley precipitated by the arrival of Zhizo producers. Initially these groups are
recognised by K2 ware, followed by Mapungubwe ceramics, but a Transitional K2 period overlaps with
the end and beginning of each facies, respectively. State-level society formed due to increases in
political control and authority, the centralisation of wealth and rituality (namely rain-control and
spiritual access to the ancestors), the appearance of divine leadership, and settlement structure reform.
The state’s capital was at Mapungubwe, occupied from ca. 1220 CE (Huffman 2015). Foragers
continued living in the valley during this period but shelter assemblages are elusive. Most of the sites
were abandoned, barring only Dzombo (Forssman 2014b) and possibly Little Muck (Forssman et al.
2023), based on available information. During this period, forager lifeways appear to have been heavily
disrupted and altered, likely linked to relations with farmers undergoing social transformation but also
possibly the result of environmental change. Additional evidence from this period is needed to better
understand forager ways of living.

3. Materials and methods

Little Muck is a north-facing shelter situated within the sandstone belt set back approximately 5.8 km
south of the Limpopo River. The shelter opening is 12 m wide, and its sheltered area is narrow in the
east portion of the site, with a depth of 2 m, but there is a deeper recess of 4 m on the western flank.
The ceiling rises steeply along the back wall in the eastern area of the shelter, on which is a large panel
of faded rock art, but it is flatter in the western recess where the rock floor extends into the sandstone
hill by approximately 4 m with a low ceiling (Fig. 2). Outside the shelter is a large open, sandy area that
slopes gently towards the north until it dips into the surrounding bedrock exposure. Along this sandstone
base are numerous engravings including grinding hollows, cupules, and gaming boards. The site,
therefore, has two primary and viable occupation zones: the internal shelter and the open air in front.

Excavations were carried out in both the sheltered and open areas of the site to determine their
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chronological and cultural relationships. The excavation programme covered 20 squares, each
measuring 1x1 m. Within these, only selected quadrants (50x50 cm) were excavated, resulting in a total
of 51 excavated quadrants (Fig. 3). Twenty-two were in the open area and the remainder were either
inside the shelter or around the dripline (further details below). Two quadrants from K42 were
excavated to connect Hall and Smith’s (2000) excavations with the newly excavated squares and to
establish stratigraphic relationships. All the excavated squares were dug following the same methods.
Stratigraphic units were identified based on colour, compaction, inclusions, and artefact contents. Each
unit was excavated separately. In addition, 30 mm spits were maintained throughout the excavations
and measured from a datum point. To blend these two methods, stratigraphic changes were recorded
within spits. For example, where a stratigraphic unit bisected a single spit, both stratigraphic units within
it would be dug and recorded separately (e.g., spit 1, unit GB1 and spit 1, unit GB2). The benefit of this
approach is having two interlocking systems of depth control; one based on context and the other based
on a systematic and objective measure. Stratigraphy is preferred when discussing the chronology and
distribution of cultural finds as much as possible.

02

Figure 2. An image showing Little Muck Shelter spatial locations (a) with the dripline indicated by a dashed
line, alongside an aerial view of the shelter (b) marked by a white arrow that shows the open area in front of the
shelter (red) and the rock markings in black circles.

All contexts were recorded on an adapted Museum of London Archaeological Services context sheet
and photographed. Recorded variables for deposit or fill included the dimensions within the square,
texture, colour, Munsell value and name (from which an acronym was used to name the context and a
number in consecutive order where a duplicated acronym occurred), composition, inclusions and
excavation method. Bioturbation, waterlogging, lamination, and suspected rate of accumulation were
all noted as well. The distinction between a unit and its overlying/upper unit was also recorded as either
distinct, non-distinct, uneven or graded. Finally, a Harris Matrix was completed on the context sheet.
Additional information such as date, site name, recorder and photograph numbers were also completed
for each context sheet.

The artefacts were all sorted into primary categories (e.g., stone tool, ceramic, etc.) and weighed. While
the artefacts have also been analysed, these reports are currently in preparation with some of the results
already published (Forssman et al. 2023; Pentz et al. 2024); the specific results are not of relevance
here. Instead, we focus on the stratigraphic sequence, chronology and the density and distribution of
finds.

4. Results

Stratigraphic context

The stratigraphic sequence was not consistent between the inside and outside areas, as well as within
the shelter. A major discontinuity was recorded in J42, for example, where a cut and fill took place. In
addition, due to rising bedrock from the deeper portion of the shelter around 142 and J42, it was not
possible to confidently connect stratigraphic units between the inside and outside areas. The bedrock
rose from the vicinity of J42 in both an easterly and westerly direction, and deposits were shallow
outside the shelter. We present all the stratigraphic units with descriptions in Table 1.
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Figure 3. The excavation layout of Little Muck Shelter in dark grey with the Hall and Smith (2000) excavations
in light grey (produced by Tim Forssman).

All squares included the same three upper strata. These were semi-distinct from one another but could
be confidently separated in almost all cases. The only exception was in square H41 in which a transition
into GB3 from GB2 was misidentified and had to be corrected afterwards. This error was amended with
no concern of mixing or mislabelling. The three upper strata were GB1, GB2 and GB3. All are grey
brown in colour and varied in three specific ways. First, from GB1 to GB3, compaction increased. GB1
was a soft, unconsolidated surface unit that was brushed up onto the compacted, consolidated lower
stratum, GB2. GB3 was then highly compacted. Second, inclusions changed. GB3 was clearly marked
with an increase of sandstone pebbles, flakes from roof collapse, and rocks. Finally, artefact frequency
increased in density from GB1 to GB3, and the artefact character changed as well. This latter change
included changes in predominant ceramic decorations as well as the regularity that stone tools appeared,
with GB3 possessing the highest density of the three strata. As such, separating the GB strata was
possible despite their colour similarities.

Below GB3 was PBGI. This unit represents a clear shift in terms of colour, compaction, grain
coarseness, inclusions, and artefacts. The deposit was paler in colour than the above strata and exhibited
a notable increase in artefact frequencies. However, from PBG1, there was a split in the stratigraphic
sequence. In J42 quadrant B and 142 quadrant A, a different profile was identified compared to
elsewhere (Fig. 4). Here PBG1+ followed PBG1. The ‘+’ was used to indicate an increase in artefact
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densities with no other notable stratigraphic change. As such, PBG1+ appeared the same as PBGI
except for the frequency of artefacts. In this case, the stratum was predominantly composed of artefacts
and shell remains. Why such a change took place may relate to different occupation intensities spread
throughout the unit (in this case PBG1) with more activities or people at site in the early stages that was
followed by less regular visits; a smaller population may also have been present in the shelter; or, it
could relate to a shift in activities and activity areas. In any event, it seems to have been affected by
highly localised winnowing of the deposit by a drip point along the shelter dripline, since it occurs only
in a single quadrant (J42B) over four spits (18-21). The influence water has had on the deposit and
assemblage will be elaborated on further when the chronology is discussed since it appears to be
significant. As such, and supported by dates presented below, both PBG1 and PBG1+ can be seen as a
single occupation phase.

Table 1. Stratigraphic unit descriptions from Little Muck Shelter. Unit titles in italics indicate other names used
for the unit until their contiguity could be determined.

Stratigraphic unit Description of deposit

Fine, greyish brown sand with rock and root inclusions. Evidence for the occurrence of

GBI (SB1) bioturbation and root penetration. This is an unconsolidated surface.

GB2 (GB4) Fine-, but compact, greyish-brovyn sand ‘with root inclusions,. most likely a more compact
version of GB1. Evidence for bioturbation and root penetration.

DG1 Fine-textured, dark grey fill (500400 mm and 265%335 mm) situated within unit GB2, with

rock inclusions and evidence for root penetration and bioturbation.

Pale, greyish brown ash that is more textured, and includes a greater amount of rock

inclusions than GB2. Root penetration was evident within the unit.

Fine textured, ashy sand with rock and pebble inclusions. Evidence for root penetration and

bioturbation. Very slight change from the overlying unit.

PBG1+ The only distinct change from the overlying unit is an increase in artefact density.

DRGI (DRG2) Fine textured, qarkish-brown silt/clay; unit was not coarse enough to be identified as sand.
Rock and root inclusions.

GB3 (LGB, PG1, GBS, B4, B4C, BS)

PBGI (PBG2, PG1+, GB¢)

DRGI1+ The only distinct change from the overlying unit is an increase in artefact density.
VDG (PBG3) lIirllrllte textured, dark-grey ash with sandstone inclusions. Bioturbation was evident within the
VDGI1+ (PBG6+) The only distinct change from the overlying unit is an increase in artefact density.

Richer, more distinct brown sand than in DRG1 (unit above B2 in J42A) with a fine texture.
B2 (B3, B6) Evidence for root penetration and bioturbation, along with rock and root inclusions. Unit

occurs throughout J42A only (Fig. 3).

The only distinct change from the overlying unit is artefact density. The unit occurs
throughout J42A only (unit after B2).

Medium-textured sand with rock inclusions. Dark brown colour of the deposit appears wet.
VDBI (VDBI-B) Evidence for root penetration and bioturbation (J42B). The unit occurs throughout J42B and
142A, and is parallel to unit B2 in J42A (Fig. 3).

The only distinct change from overlying unit is artefact density (J42 B). The unit occurs

B2+

vbBl+ throughout J42B and 142A, and is parallel to unit B2+ in J42A.

VDB2 Thin, ﬁqe-textured, brown layer of sand above bedrock. Evidence of bioturbation and root
penetration.

VDB2+ The only distinct change from the overlying unit is artefact density.

Below PBG was VDGI1. This unit was finely textured with grey ash making up the matrix. It had a
charred appearance and presented as very dark grey and distinct from PBG. The deposit was somewhat
compacted but soft enough that it could easily be brushed up. Artefact frequencies declined, notably
when VDG1 was below PBG1+, but were nonetheless higher than some of the GB units. This frequency
varied across the unit, with some areas composed almost entirely of artefacts and rocks with little
deposit in the matrix. A notable change was the amount of Achatinidae (land snail) shell. Whereas
before it was present in lower frequencies, it increased in VDGI to very high levels and it was often the
most predominant item within the stratum. Most of the shells were broken and some occurred in large
pieces, but a large complete shell was recorded with a single perforation in the location of the muscle
attachment, likely the result of harvesting.

Following this is VDBI1 and then VDB1+. VDBI1+ was directly on bedrock in J42B and 142A, but
elsewhere it was on top of VDB2, which was followed by bedrock (Fig. 5). It therefore appears that
VDB2 was removed in this portion of the site prior to VDBI1 being deposited. In J42A, VDBI is missing
indicating a cut and fill here of B2, which is also found throughout the site (these strata are discussed
below in more detail). Therefore, there is a varying sequence of cuts and fills with B2/B2+ occurring at
the same depths as VDB1/VDB1+ but not together (discussed further below).
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Figure 4. The divided stratigraphic sequence observed in the north wall of J42 (A & B) and 142 (A) (produced
by Tim Forssman; from Forssman et al. 2023).
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Figure 5. An unbroken sequence along the J42 west wall (C [0-50 cm] and A [50-100 cm]) (produced by Tim
Forssman; from Forssman et al. 2023).

More common across the site are the PBG strata followed by DRG1 and DRG1+. DRG1+ has the same
relationship as the two PBG stratum, regarding an increase in artefacts. Similarly, it was limited to [41C
and [42B, C and D suggesting a drip point or a localised winnowing of the matrix. DRGI is also
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horizontally constrained to 142 to K42, but the presence of DRGI1+ in 141C and a lack of excavation
units next to J and K (i.e., J41 and K41) means that the full extent of these strata cannot yet be
established.

Following DRG, is B2; aricher, distinct brown unit with a fine texture. B2 was found in multiple squares
and labelled variably (B2 to 4 and B6) until it could be determined that they were all connected. As
such, it was found that B2 spanned the full extent of the internal excavated squares, excluding the cut
and fill of J42B and 142A. It also included a B2+ unit that was found in a more widespread area than
the previously mentioned ‘+’ units; it was found in [42C, J42 and K42A and B. It was thickest in 142C
(Fig. 6), between 21 and 24 cm (from spit 23 to 31) but occurred between 60 and 93 cm below datum
(spits 20 to 31).
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Figure 6. An unbroken sequence along the 142 south wall (D [0-50 cm] and C [50-100 cm]). See Table 1 for
stratigraphic units indicated in the profile (produced by Tim Forssman).

The base of the excavated units comprises three strata that are likely related: VDB1, VDB1+ and VDB2.
These units are the same in terms of their deposit matrix but were separated based on an increase in
artefact density (VDB1+) and moisture (VDB2). In the case of the ‘+’ unit, like B2+, it is spread over
a larger area. VDBI1+ occurs in H41C and D, H42B, 141A and C, [42A, B and C, and J42B. That it only
occurs in J42B, and not the other quadrants in the square which all reached bedrock or any square to
the west (in the direction of Hall and Smith’s L42), suggests that it is spatially constrained to the eastern
portion of the site where it was identified in all the quadrants that reached bedrock. The VDB units
appear between 56 and 59 cm below datum and reach the depths of the excavation at 63 cm below
datum. In H42B, spit 18, a suspected burrow was identified in an isolated area and was excavated
separately (VDB1-B).

In the open the strata were less diverse. All squares contained GB1 to 3 units, which are interpreted as
the same as those inside the shelter and connected stratigraphically in the ‘I’ trench. In D32, the
southwestern corner of quadrant C was excavated to bedrock (25x25 cm) to determine its depth, as the
deposit had become extremely compacted and contained very few artefacts. This unit was labelled GB7,
and bedrock was found a few centimetres below. In 132 and 36, B7 was below GB3 and was sterile, and
in M36, B8 was identified, and it was also sterile. Of interest was a circular unit composed of a
compacted gritty deposit in 136, 137, J36, and J37. A small square was excavated from the grit layer
(25x25 cm) and no artefacts were recovered. It is suspected to be a platform dating to the later use of

9



Forssman et al. SAFA 2025/3964

the shelter by farmers, possibly during the Leopard’s Kopje period, as it resembles those excavated by
Schoeman (2006) in rain control sites of that age (investigations are ongoing).

Chronology

An initial set of 16 unidentified charred specimens were collected in situ and dated at iThemba LABS,
Johannesburg. The dates were calibrated using the latest OxCal 4.4 programme (Ramsey 2009) and the
Southern Hemisphere Calibration Curve (SHCal20) (Hogg et al. 2020). For the middle Limpopo Valley,
the relative chronology of the Iron Age sequence has been well established and the age ranges for
ceramic and bead series are fairly constrained (Huffman 2007; Wood 2012). Based on this, an analysis
of diagnostic ceramics and glass beads made it possible to relatively date each stratigraphic unit, the
results of which are presented in Table 2 (see Barnard 2024 for a complete analysis). This provided a
firm, independent cross-reference for the radiocarbon results (Table 3). The dates were inconsistent
with the stratigraphic seriation and with the relative chronology. To determine whether this was from a
taphonomic process or a sample processing problem, the entire batch, excluding three samples that were
depleted in the initial analysis, were re-analysed. The re-analysis involved the selection of different
charred material fragments for more aggressive pre-treatment to ensure that contamination issues could
be excluded, and each of the analyses is treated as an independent result. The new analyses still did not
conform with the cultural chronology and were generally not even statistically similar to the first
iteration. In the worst comparison, IT-C-3956 was re-dated to approximately 700 years earlier than in
the first analyses. The first date for this sample, however, corresponds to the diagnostic cultural remains.
The discrepancies are not related to pre-treatment processes, but the possibility of mixed-age source
material will be discussed further.

Table 2. A summary of the strata with their associated relative chronology. Note that phase 4 includes overlying
(Zhizo) and underlying (Happy Rest) ceramics suggesting this stratum is a combination of these periods — it is
therefore treated separately.

Strata Phase Cultural affinities Relative dates
GB1 8 Historic 18™ century
GB2 7 Mapungubwe/transitional K2 (TK2) | 1200-1300 CE
GB3 6 K2/Leokwe 1000-1220 CE
PBGI .

5 Zhizo 900-1000 CE
PBG1+
DRG1 .

4 Zhizo/Happy Rest 450-1000 CE
DRGI1+
VDGI1

3 Happy Rest 450-600 CE
VDGI1+
B2
Bot 2 Pre-Happy Rest/Bambata 150-600 CE
VDBI1
VDBI1+ )

1 Pre-ceramic Pre-150 CE
VDB2
VDB2+

An additional batch of nine unidentified charred specimens collected in situ, as well as six bone
specimens, were sent to Beta Analytic for radiocarbon dating. Five of the charred materials and four
bone samples provided material sufficient for dating. Again, the results did not follow a clear seriation
with depth, nor did they align with expectations from the relative cultural chronology. This is surprising
because the potential mechanisms that might contaminate the charred material assemblage should not
apply to the faunal material. However, bone is notoriously difficult to date as it relies on good collagen
preservation. That results could not be obtained from two of the bone samples, and that only one of the
four bone collagen results yielded an acceptable elemental C/N ratio (an indication of preservation)
suggests very poor preservation. Another batch of five tooth specimens was submitted to Beta Analytic
because teeth are typically more robust than bone and preserve better. Still, only one could be dated.
The C/N ratio of this sample indicates decent collagen preservation, but the result does not comply with
the relative cultural chronology. Of the collagen (bone and tooth) analyses, only one bone sample (that
also had an acceptable C/N ratio) yielded a date that meets expectations.
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Table 3. Radiocarbon results from charred material and faunal specimens retrieved from Little Muck Shelter.
Laboratory codes prefaced with IT-C are from iThemba LABS, and the remainder are from Beta Analytic. The
calibration range is the 95.4% probability range. One date that post-dates 1950 CE has elevated '“C levels from

nuclear bomb testing and is reported as a percent of modern carbon (pMC).

Relative date Stratum Material Code Date §C Cal. BCE/CE
L . 1809-1950 CE
Historic B7 Charred material 629965 120430 -24.0 1696-1725 CE
1920-1950 CE
K2/Mapungubwe GB2 Charred material 629966 180+30 -24.8 1795-1895 CE
1670-1784 CE
1T-C-3957 105435 -25.2 1809-1950 CE
Charred material 1696-1725 CE
1T-C-4492 160+25 25.7 1802-1950 CE
- o 1679-1734 CE
1T-C-3959 100.6+0.41 pMC -23.6 post 1950 CE
Charred material 1810-1950 CE
1T-C-4489 110£25 -28.0 1698-1724 CE
1880-1927 CE
IT-C-3963 30+30 -23.4 1833-1867 CE
Charred material 1812-1837 CE
Mapungubwe/ GR2 1710-1720 CE
TK2 1730-1806 CE
1T-C-4496 255+30 -24.2 1635-1687 CE
Charred material 1T-C-3955 720+45 -24.0 1270-1397 CE
1T-C-4493 795+30 -25.1 1219-1295 CE
1T-C-3956 660+30 -24.4 1297-1401 CE
Charred material 699-773 CE
IT-C-4495 1380435 -24.2 645-693 CE
. 1804-1950 CE
Charred material 629968 150430 -24.3 1683-1732 CE
600+30 1386-1434 CE
Tooth collagen 669772 (C/N 2.9) -8.1 1319-1354 CE
1737-1800 CE
Charred material IT-C-3965 280+25 -26.1 1625-1675 CE
K2/Leokwe GB3 1512-1547 CE
. 1806-1950 CE
Charred material IT-C-3952 85+50 -23.1 1687-1731 CE
DGB2A 1921-1950 CE
(within Charred material 629970 190+30 -23.7 1830-1893 CE
Zhizo GB6) 1667-1821 CE
2140+30 187-52 BCE
PBG1 Bone collagen 632985 (No C/N) -20.1 339-326 BCE
1730-1806 CE
PBG1/ IT-C-3948 275+40 -24.4 1621-1687 CE
Zhizo/Happy Rest Charred material 1508-1586 CE
DRG1 1800-1951 CE
1T-C-4494 150+35 -25.1 1676-1735 CE
742-770 CE
IT-C-3958 1420430 -25.4 632-685 CE
. 600-620 CE
Charred material 520-639 CE
1T-C-4498 1550+30 -25.8 473-512 CE
DRG1 442-450 CE
1260+20 -7.3 772-886 CE
Bone collagen 632984 (No C/N) 694-697 CE
Happy Rest 1290+30 768-880 CE
Bone collagen 632988 (CN32) -19.0 683-746 CE
125-107 BCE
211-131 BCE
Bone collagen 632995 é\?;%ﬁ\% -25.0 232-216 BCE
DRGI1+ 263-246 BCE
372-272 BCE
550+30
Bone collagen 629967 (No C/N) -23.5 1397-1450 CE
5-12 CE
Charred material 1T-C-3950 2140435 -25.9 190-49 CE
344-321 BCE
Early first B6 IT-C-3984 60045 246 1380-1362 CE
. . . 1304-1362 CE
millennium Charred material 1351-1889 CE
1T-C-4486 740+30 -25.9 1270-1323 CE
. 959-1028 CE
B2/B6 Charred material IT-C-3960 1105+£30 -23.8 896-934 CE
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Relative date Stratum Material Code Date §C Cal. BCE/CE
805-865 CE
IT-C-4491 1315430 -24.4 786-799 CE
672-777 CE
1810-1950 CE
IT-C-3962 80+35 -24.2 1698-1724 CE
1647-1700 CE
Charred material 1721-1813 CE
IT-C-4485 225430 -25.9 1837-1847 CE
1868-1878 CE
B2 1928-1940 CE
1380-1445 CE
Charred material IT-C-3964 600+45 250 1304-1362 CE
1T-C-4484 540+25 -25.8 1405-1449 CE
IT-C-3951 570+45 242 1386-1453 CE
. 1320-1354 CE
Charred material 13541386 CE
IT-C-4490 730+25 -25.5 1278-1319 CE
Charred material IT-C-3954 630+50 -24.9 1295-1429 CE
B2+ . 1381-1414 CE
Charred material IT-C-4488 630+25 -24.7 1314-1360 CE
2080+30
Pre-CE150 VDBI1+ Bone collagen 632983 (C/N unknown) -14.4 140 BCE-27 CE

Of the 40 radiocarbon dates that we have produced for Little Muck, only five appear to be consistent
with expectations based on the relative cultural associations (Fig. 7). This is despite the use of three
different materials measured in two different radiocarbon laboratories. Before any credibility can be
assigned to the five potentially meaningful dates it is necessary to explore why 35 dates appear to give
the wrong results. The first observation is that there are 16 dates that fall into a cluster from 1650 CE
to the present, but only one of these might be expected to be relatively modern. There is a suspected
Venda-period use of the site (Hall & Smith 2000) and so a late date is expected for the uppermost levels,
but the other 15 dates are distributed throughout the sequence. The dates correlate with a notorious part
of the calibration curve (Suess Effect) and could conceivably represent the introduction of younger
charred material on 15 or 16 different occasions, which would be difficult to explain without disrupting
the stratigraphy, but an alternative expedient interpretation is that these are the result of a single
taphonomic event. The most likely mechanism that will introduce young, charred material into a clearly
well-stratified sequence (i.c., the absence of obvious turbation) as a single event is root infiltration
followed by charring. A second cluster of 10 charred material dates have a calibration cluster between
1300 and 1450 CE. These dates are also spread throughout the stratigraphic sequence, and another
contamination event by root ingress is likely.

An interesting observation about the bone/teeth dates is that two of the samples, one being a tooth that
yielded a reliable C/N ratio, fall into the same 1300 and 1450 CE cluster that was noted in the charred
material results. This cannot be considered evidence for a post-Mapungubwe occupation of Little Muck,
as these dates are stratified in Mapungubwe and Happy Rest layers and cannot be correct. Despite the
two valid C/N ratios on the bone dates, collagen preservation at Little Muck is problematic.

While root penetration and poor collagen preservation may account for the overwhelming
underestimation of the Little Muck chronology, there are five dates that appear to be too old based on
the stratigraphic relationship to the other dates in comparison with the relative cultural sequence. These
include three charred specimens and two bone samples. For the charred material samples, the most
expedient explanation for overestimates of age is the problem of old wood (see Wright 2017) — the fact
that a hardwood tree in southern Africa can be several hundred years older than the sapwood and the
date of the combustion event — but this cannot be the cause for bone collagen age overestimations.
Instead, it may be tempting to argue for reworking of deposits, but this is difficult to defend based on
the material culture that is well stratified, and on the premise that bone collagen preservation is generally
poor.
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Figure 7. All calibrated dates in order of their stratigraphic appearance and organised following the expected

relative chronology established by Forssman et al. (2023).
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With 40 radiocarbon dates, Little Muck should be one of the best dated archaeological sequences in the
middle Limpopo Valley, but instead it proves to be a very expensive exercise in dating hygiene. It is
very likely that waterlogging in the site has directly affected collagen preservation in bone and teeth,
while also facilitating root penetration of the sediment after the site was abandoned. The deposit was
noticeably moist and some of the squares were located near to the dripline. The criteria to reject dates
are, first, the stratigraphic inconsistencies in results from different materials measured in different
laboratories across the stratigraphic sequence, and second, the deviation for the established cultural
chronology for the region. With only five of the 40 dates meeting expectation, it is important that
rejection criteria are balanced against acceptance criteria. For those five dates that appear acceptable,
there are no additional criteria that differentiate them from those that are rejected. For this reason, none
of the dates are accepted, and the interpretation of the cultural sequence is entirely based on the regional
cultural chronology. While this is problematic for establishing a site-specific chronology, the fact that
so many dates were generated has demonstrated a systematic problem that may not have been
appreciated had only a few dates been acquired. Unfortunately, there is no easy way to circumnavigate
this problem and Little Muck is a site that is simply not well suited to radiocarbon dating.

Rejecting the suite of radiocarbon analyses introduces an additional problem. The relative chronology
is based on diagnostic ceramics and glass beads that appear in the valley when farmer communities
began to settle the region ca. 2000 BP. The Later Stone Age sequence does not have distinct
chronological aids that provide a similar, constrained date range as with ceramics. For example, the
strata labelled B2/B6 has an unclear relative chronology. Some ceramics and a decline in beads seem
to suggest that it is in the ceramic period, possibly Bambata, the earliest ceramic facies (350-550 CE),
but these might also have filtered down through the deposit making B2/B6 an early first millennium CE
stratum or even from the BCE period. The chronological relationship between B2/B6 and
VDB1/VDBI+ is unclear — the one is a fill but how much it post-dates the other is not known. The
oldest date, although, as we have argued the dates cannot be accepted, is from VDB1+, one of the lowest
units, at 115 BCE-60 CE, which matches both our expectations and the suggestion made by Hall and
Smith (2000). Since no datable material was found in this lowermost unit (VDB2/VDB2+), a basal
radiocarbon date could not be obtained. Chronological ranges for the past two millennia are reliable,
but periods before this cannot be dated solely with the Later Stone Age sequence. We therefore rely on
strata to mark possible change.

Cultural sequence

With an established stratigraphic sequence, it is possible to observe the cultural distribution and
corresponding densities. We determined density by measuring the mass of artefact categories across the
units relative to their volume. This distribution provides a representation of change throughout the
sequence, but it cannot be read as a precise reflection of change. Rather, it is a gauge that provides
broader context to the site’s occupation sequence with reference to increases, decreases, appearances,
and disappearances, of key artefact types. It is useful for examining the occupation intensity during
different phases. This intensity might relate to longer periods of residency at the site, a larger group
occupying the shelter, or more regular tool production or food consumption practices; the data presented
below do not help in distinguishing between these possibilities, or others, not listed here, but it is
possible that either one conclusion or a combination took place.

The density of stone tools, faunal remains and shell follow a similar trend with a distinct difference in
the earliest phase (Fig. 8). Generally, the first millennium CE periods, and earlier, have higher densities
than those during the second millennium CE. Stone tools peak in phase 1 (215.01/L) and gradually
decline until a small rise in phase 5 (134.58/L) but this is still lower than three of the four preceding
phases (refer to Table 2 for phases). In phase 6 there is a considerable decline in stone tool density that
continues gradually to phase 8. Fauna peaks later than stone tools, in phase 4 (16.62/L), although the
two preceding phases are similar (15.99/L and 14.78/L, respectively). After phase 5 (13.45/L), there is
a considerable decline (to 5.8/L) and then a gradual decline to phase 8 (1.63/L). The mismatch between
the stone tool and faunal peak is possibly linked to farmer trade. Sherwood and Forssman (2023)
correlated shifts in scraper use, processing a range of materials to mostly bone, with the appearance of
farmers in the region. The gradual increase in fauna, peaking in or just before the Zhizo period (phase

14



Forssman et al. SAFA 2025/3964

4 is either Zhizo or Happy Rest), might reflect the increased production of bone implements and how
this necessitated a greater density of raw material at the site. Shell data are less clear but resemble the
fauna distribution more closely than stone tools.
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Figure 8. Stone tools (top), faunal remains (middle) and shell (bottom) densities from the pre-ceramic (phase 1)
to historic (phase 8) periods.
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Ceramic and bead data are useful for tracking forager-farmer exchange or trade. Ceramics and glass
beads were produced or acquired, respectively, by farmers, and shell beads are a known forager trade
item (Fig. 9). The latter shows a decline in density from the earlier to the later phases, and expectedly
ceramics and glass beads show the inverse. The presence of glass beads in the lowermost strata (n=1)
is not cause for concern as these artefacts are small and susceptible to movement, but the occurrence of
ceramics here is slightly more problematic. Their presence might also be the result of movement, since
these were very small sherds and fragments, resulting from burrows or root action, both of which were
recorded in areas of the site. Although there is the possibility that mixing has occurred, it is highly
unlikely to have reworked the deposit substantially due to the resolved stratigraphic sequence with units
being distinct from one another, and it is more likely the result of subsidence that took place in the past
as a result of activity in the shelter.
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Figure 9. Ceramics (above) and beads (below), showing both glass (orange) and ostrich eggshell (blue) beads,
from the pre-ceramic (phase 1) to historic (phase 8) periods.
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Collectively, these data indicate that the height of stone tool production took place in the earliest
occupation phases and mostly declined until the end of the first millennium CE, with a low peak during
the Zhizo period (900-1000 CE). Fauna and shell peak later, in the second half of the first millennium
CE, and decline rapidly at 1000 CE. Ostrich eggshell beads peak when shell peaks, in the mid-first
millennium CE, and ceramics and glass beads occur at higher frequencies in the later phases. The 1000
CE shift occurs when the farmer settlement of the region intensified, and K2 ceramic-producing farmers
appear in the middle Limpopo Valley. Hall and Smith (2000) suggested that this decline was the result
of farmers appropriating the space, however, Forssman and colleagues (Forssman 2020; Forssman et
al. 2023) argue that foragers continued living at the site in the second millennium CE. They may have
done so with farmers, or at times when farmers were not at the site, but the possibility of assimilation
cannot be excluded either. Some foragers at this same time began living in farmer settlements, west
from Little Muck at Jodo (Forssman 2016b) and Euphorbia Kop (Forssman et al. 2022), and the social
landscape was becoming more dynamic. It is entirely conceivable that modalities of assimilation were
taking place and are reflected at these sites.

5. Comparison to Hall and Smith’s excavations

Although we have mentioned some similarities with Hall and Smith’s (2000) earlier work at Little
Muck, it is worth considering the stratigraphic relationship between their work and ours in more detail.
The only available data are from Square L42, from which their preliminary observations were made.
They identified seven stratigraphic units (Hall & Smith 2000) (Fig. 6). Transitions from one to the other
were largely non-distinct, except for PGA 3, which was clearly marked from both the upper (PGA 2)
and lower (ARB) strata. They argued that each stratum also relates to a specific period, being the
Leopard’s Kopje Phase (PGA 2, PGA; 1220-1300 CE), Zhizo Phase (PGA 3; 900-1000 CE), Early Iron
Age Phase (ARB; 900-150 CE) and Pre-contact (ARB 2; suspected to be pre-150 CE and unlikely by
more than a few centuries). Our stratigraphic profile is more complex with more strata as well as some
that apply to the same period, as shown above. Despite this, it is possible to connect their work to ours
through the excavations in K42.

K42 includes nine primary strata: GB1, GB2, GB3, PBG1, DRG1, DRG2, B2, B2+, and VDB2 (Fig.
10). Except for DRG2, all have been discussed above. DRG2 is similar to DRGI1 but was excavated
separately as it appeared darker; this was later considered the result of increased moisture rather than
an actual stratigraphic change. Several burrows were excavated — DB1, DB3, G1 (located within DB3),
and B3 — but these are not included here due to uncertainty regarding their context. Missing is
VDB1/VDBI1+, which is to be expected since B2/B2+ were present. This finding may support the
conclusion that a cut and fill took place, but it is not clear which of VDB1/VDB1+ and B2/B2+ was the
cut or fill.

K42 L42
South wall South wall

Phases

Bedrock

Bedrock 10cm

Figure 10. The south walls of K42 (left) and L42 (right) are shown with the suggested phases between them
(rocks in K42 marked in dark grey). L42 redrawn from Hall and Smith (2000), which did not include a scale
(produced by Tim Forssman).
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If we compare these primary units to Hall and Smith (2000), who identified PAH (a limited surface
unit), EA, PGA, PGA2, PGA3, ARB, and ARB2, there is a numeric mismatch. Nonetheless, their three
upper strata were similar and the change from one to the other not distinct. This is the same as GB1 to
GB3. They also all occur at similar depths. It is likely that these are the same (i.e., GB1=EA, GB2=PGA
and GB3=PGAZ2). The following layer of Hall and Smith’s (2000) is PGA3, which is distinct from the
upper and lower units and contained Zhizo ceramics. PGA3 and our PBGI are clearly the same. PGA3
also possessed a very high density of finds, which might indicate consistency with PBG1+. Based on
the depths of these units, it appears that PGA3 is most likely a combination of PBG1 and PBG1+. Below
this, they found ARB and we found DRG1 and 2. Predictably these two are the same; theirs included
Happy Rest ceramics, as did ours, and their depth is similar. However, below this, in their ARB2, we
identified B2, B2+ and VDB2. They argued ARB2 was a pre-ceramic unit, which we suggest is VDB2
in our excavations, while we suggest B2 and B2+ represent a pre-Happy Rest or possibly a Bambata
period. These ceramic facies were combined in their ARB stratum.

The distribution of cultural material, however, does not match their findings. It must be noted that their
report includes preliminary data recorded while in the field. As such, it is not based on a thorough
analysis and it does not include any density analysis, only numeric. Therefore, we have had to rely on
their description of change. Hall and Smith (2000) note fewer artefacts in ARB2 than in the above ARB,
followed by an increase in all artefact categories into PGA3, where they were at their highest. From
here they decline to the surface but are nonetheless present in low numbers. This pattern is similar to
K42 but not in our other squares. Typically, the basal unit has a high density of stone tools and fauna,
and this initially declines before increasing in the mid-first millennium CE, followed by a decline and
then sudden drop off (Table 4). The peak is not in the Zhizo period, PBGI, as reported by Hall and
Smith (2000), possibly reflecting subtle differences in spatial patterns in the shelter. However, their
pattern is very much like what was recorded for fauna and shell elsewhere in the site. Therefore, the
distribution of most artefact categories follows a similar pattern with a peak in the mid-first millennium
CE period, except for stone tools which peak in the final centuries BCE, although it seems that this
category may have more variable patterns across the site reflecting production or use strategies.

Table 4. The density of finds (/L) from K42.

Stratum L Fauna | Shell | Stone tools | Charred material Ceramics Metal Shell beads | Glass beads
SUR 5.50 0.84 0.22 1.51 0.15 2.25 0 0 0.01
GB1 31.50 0.72 0.03 1.10 0.08 3.26 0 <0.01 <0.01
GB2 49.50 4.77 0.43 13.10 0.16 8.78 0.01 <0.01 0.02
GB3 69.50 3.97 0.36 9.16 0.11 4.93 0.03 <0.01 0.01
PBGI1 23.50 | 26.63 0.36 155.37 0.02 2.89 1.49 0 <0.01
DRGI 8.30 40.07 3.16 258.53 0.06 1.55 0.01 0 0
DRG2 12.50 | 27.38 5.58 347.03 <0.01 0.20 0 0 0.01
B2+ 31.00 13.21 0.40 457.69 0.02 0.01 0 0 <0.01
B2 4.50 22.93 2.96 149.02 0.01 0 0 0 0.01
VDB2 35.50 13.75 0.02 262.57 0.02 <0.01 1.00 0 <0.01

6. Conclusions

Hall and Smith’s (2000) brief examination of the Little Muck assemblage, as they phrased it, has been
compared to the new data. It shows general similarities, namely in the increase and decrease of artefact
densities, but in some instances, this does not match, particularly with regard to the high density of
stone tools found in the lower strata of the newly excavated squares. We identified additional strata that
have improved our understanding of the site’s sequence. These allowed us to generate a refined
understanding of the relative cultural chronology and create eight phases, one of which includes two
periods due to a lack of clarity. None of the absolute dates were accepted but the strong relative
chronology enabled us to define the sequence with confidence. By comparing the density of cultural
remains we were able to observe changes in the sequence that appear related to the chronological phases.
This is similar to other findings in the area in which changes in the forager sequence relate to changes
in the broader social landscape. Although our density analysis offers only a broad perspective of change,
there are indictors that these relate to specific behavioural patterns, such as a preference for working
bone during the ceramic phase. It also shows that trade goods appear fairly early, as though exchanges
began rapidly once farmers arrived in the area, and increased in density as time passed. Finally, the
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cultural association with the strata reiterates the continued use of the shelter during the second
millennium CE, when it was thought the site was abandoned by foragers. However, the nature of social
relations during this time is not entirely clear and might in fact represent modalities across the region.

Ongoing work has revealed several features of the sequence that need to be looked at more closely. The
appearance of focussed bone tool manufacturing requires further examination. Bone working was
carried out using a scraper assemblage that was morphologically consistent across vast time periods,
and the increase in scrapers, along with evidence of bone work, corresponds with trade goods arriving
at the site that increase in density. These finds may indicate that Little Muck was a specialised trade
centre, but this is a prospect that will be considered using multiple lines of evidence. Specific artefact
types are also currently being looked at, such as ostrich eggshell beads and their production, stone
hunting implements, and bone tools. These will all provide clues as to the use of Little Muck and the
social relations that were anchored at the shelter. This study highlights some of the key challenges in
obtaining reliable chronometric dates and examines how site-preservation conditions can affect datable
materials. The data presented here provide a rigid backdrop for ongoing work at the site and will be
useful for contact-period studies elsewhere in southern Africa that investigate changing cultural
sequences
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ABSTRACT

With this contribution we re-introduce a Middle Stone Age point assemblage from the Gauteng
Grassland. Whilst the open-air site can no longer be excavated or dated, an updated interpretation of
the Primrose Ridge points has the potential to shed new light on the Middle Stone Age occupation of
the Witwatersrand. We apply a fine-grained approach, developed for compiling intra- and inter-
assemblage comparative data, to assess how the Primrose Ridge points compare to some other Middle
Stone Age point assemblages. We demonstrate that most of the points from Primrose Ridge conform to
what can be expected from Still Bay point assemblages in terms of invasive bifacial retouch, lenticular
cross sections and semi-circular or pointed butts as originally defined. In situ anvil boulders surrounded
by fresh quartz chipsrecorded in the 1940s, and knapping mistakes provide reasonsto think of Primrose
Ridge as a workshop or production site for Still Bay-like quartz points. If our interpretation is correct,
Primrose Ridge could have been used during the Still Bay phase — in terms of relative chronology —
representing the first tentative record of this technocomplex on the Grassland Biome of interior South
Africa.

Keywaor ds: point production, Pietersburg Industry, Levallois, bifacial retouch

1. Reintroducing the Primrose Ridge assemblage

Harcus (1945) reported on A Middle Stone Age Industry from Primrose Ridge District, Germiston,
Transvaal, which he excavated during 1943-1944, and selected specimens that he thought were worthy
of display from the thousands found during the dig. On 14 December 2023, Matt Lotter (then of the
Palaeo-Research Ingtitute, University of Johannesburg), visited the Bill Stewart Municipal Nature
Reserve in the Gauteng Province adjacent to Plot 170, where the Primrose Ridge deposit was excavated,
finding that the site was destroyed by urban development (Fig. 1). Harcus’ report and curated
assemblage are the only records of the people who once used the site located on an outcrop in the
Grassland Biome of South Africa. We suggest that the assemblage is worth revisiting and rethinking
with our current understanding of the Middle Stone Age sequence in southern Africa (Lombard et al.
2022).

Harcus’ attention was drawn to the archaeology of Primrose Ridge when he found yellowish brown
guartzite Stone Age artefacts in the flat plain (the floodplain of the Jukskei River) north of and below
theridge (Harcus 1943). A cleaver and two handaxesall exceeding ~15 cmin length seemed to represent
the Acheulean (see Lotter et al. 2022). Smaller (<8 cminlength), completely retouched pointed artefacts
amongst the tools (Harcus 1943), however, alluded to the Middle Stone Age. Subsequently, house-
foundation trenches erroneously dug on Plot 170 (Primrose Hill Township) inadvertently exposed a~45
cm deep, stratified anthropogenic deposit on underlying red and yellow shale located on the sunny
north-facing, wind-protected slope of Primrose Ridge, just below a six-foot high rocky outcrop (Harcus
1945). From the foundation trench Harcus collected a white quartz ovoid bifacial point that he
interpreted as being pressure-flaked and in excellent condition except for its missing tip, and chips
suggesting a factory site. He went on to excavate the site of ~15x5.5 min ~12 cm spits to bedrock —
selecting artefacts from the sieving station as the digging progressed.
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Figure 1. Top left: map of South Africa demarcating the Grassland Biome in the medium grey area (darker and
lighter areas indicate other biomes as described in Rutherford et al. 2006), with the location of Primrose Ridge
and other sites mentioned in our text. Bottom left: the northern face of Primrose Hill today (Photo ©Matt
Lotter). Top right: satellite image of the Witwatersrand area and the city of Johannesburg surrounding Primrose
Ridge with the M agaliesberg forming the northern boundary of the Grassland Biome. Bottom right: the
Primrose Ridge located within the Bill Stewart Municipal Nature Reserve.

Harcus’ (1945) interpretation of Primrose Ridge being a factory site was confirmed when the excavation
revealed boulders with scars that seem to have served asin situ anvils surrounded by fresh chips (i.e.,
flakes and debitage). He described the excavated assemblage as being predominated by carinated points
shaped like up-turned boats (which he dubbed Navis points— navis being Latin for ship), averaging ~90
mm in length, 28 mm wide and 25 mm thick. Another type was represented by delicately pressure
trimmed, bifacial pointed ovoid “blades or spearheads” (Harcus 1945: 460). These measured about
95x44x13 mm, and sometimes were produced on dark quartzites. He observed no dark quartzite chips
in the sieve, suggesting that these artefacts were not knapped on site, and reported only six so-called
typical Pietersburg points, and two “equilateral triangular points with transversely concave flake
undersides, carefully trimmed on the upper or convex face” (Harcus 1945: 460). He concluded that the
Primrose Ridge assemblage does not represent the Pietersburg Industry, but that it represents a new
type-centre, with novel ideals and a more extensive use of materials such as chert, climaxing in the use
of white vein quartz — the “Primrose Ridge Culture” (Harcus 1945: 462).

Mason (1957) included the Primrose Ridge assemblage in his statistical analysis of the Transvaal
Middle Stone Age, based on the six-bed Middle Stone Age sequence at the Cave of Hearths. He (Mason
1959: 120) reported 1570 “primary class specimens with statistical significance”, including what he
termed quadrilateral and rectangular flakes, backed end-struck flakes, hemi-lemniscates (bifacial
points), opposed arcs (double pointed tools), ellipticals, ogives (probably unifacial points), and outils
écaillés. In general, he found the Primrose Ridge assemblage to be smaller compared to what he thought
of asthe Pietersburg Standard Series range, with aless extensive use of the Levallois technique, amore
extensive use of plain platforms, a tendency to remove the platform altogether and more frequent
bifacial production strategies (Mason 1957). Like Harcus, Mason therefore excluded the Primrose
Ridge assemblage from the Pietersburg, instead lumping it with that of the neighbouring Linksfield
Ridge into a Transvaal variant of the later Sangoan. The Sangoan is used commonly, but vaguely,
further north in sub-Saharan Africafor industriesthat are |ater than the final Acheulean and that contain
rather massive picks in addition to other large tool types. According to Taylor (2022), an age of ~300-
250 ka may be an underestimation, but the paucity of well-stratified Sangoan assemblages prohibits the
understanding of its technological characteristics and variability.
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In southern Africa, Davies (1952) initially thought that the so-called Tugelalndustry of KwaZulu-Natal
(see Cramb 1937) had an affinity with the Sangoan of central Africa. He later self-corrected —
concluding that the term was misapplied to industries that were too widely separated in age and
distribution and too poorly defined to allow for its use in South Africa (Davies 1976). However, he
described how at several sites the Tugela Industry or Natal Sangoan was overlain stratigraphically by
Middle Stone Age layers, some of which contained Still Bay points, that have now been described from
stratified contexts at Sibudu Cave (Wadley 2007) and Umhlatuzana Rock Shelter (Hogberg & Lombard
20164, b), generally dating to >70 ka (Jacobs et al. 2008; Lombard et al. 2010). The Primrose Ridge
assemblage lacks the large picks and other large tools associated with the Sangoan but does have a
relatively large non-Levallois retouched point assemblage.

Clark (1959) likened what Harcus (1945) described astea cosy fabricators and high-backed boat-shaped
toolsworked on the dorsal side only, to the proto-Still Bay or Lupemban Industry of the Upper Zambezi
Savannah and Grassland regions. The type-fossil of the Lupemban is the elongated bifacial lanceolate
point that may exceed 30 cm in length (Taylor 2022); core-axes, points of different shapes and
dimensions, blades, and other small tools are all also attributed to the Lupemban (Taylor 2021). Similar
to the Sangoan, the Lupemban remains poorly dated, and where dates exist, they are disputed (Herries
2011) and range from >200 ka (Barham 2012), to as young as MIS 3 (57-29 ka) at some sites (Basell
2013). Thus, the Lupemban remains poorly defined and understood (Taylor 2021), and the Primrose
Ridge assemblage lacks its elongated bifacial lanceolate type-fossil and core axes.

The Pietersburg, defined as containing bifacial points shaped like “wide almonds” with “perfectly
round” butts measuring between ~50 and 64 mm and thought to represent a “step towards” making Still
Bay points (Goodwin and van Riet Lowe 1929: 110, 119), too remains poorly defined although
generally dated from stratified Middle Stone Age contexts (see de la Pefia et al. 2019 for full historical
discussion of the Pietersburg). Mason speculatively placed the Pietersburg of the Transvaal earlier than
the Mossel Bay and Still Bay (at the time thought to be only present in the Cape) in his Middle Stone
Age sequence, concluding that: “most important is the need for additional dynamic, evolutionary
evidence that can come only from the excavation of more long-sequence sites such as the Cave of
Hearths” (Mason 1957: 136). Such long-sequence Middle Stone Age sites have been excavated, and
some contexts dated. For example, age estimates for so-called Pietersburg assemblages included in
Mason’s (1959) analysis are that of Olieboomspoort now dated to ~150+14 ka (Val et a. 2021) and
Mwulu’s Cave dated to ~90 ka (Feathers et al. 2020). At Olieboomspoort Val et al. (2021) found that it
does not represent a clear chrono-cultural unit, and for Mwulu’s Cave, Feathers et al. (2020: 15) do not
assume that Pietersburg is a proper label for its stone tools, seeing it as more of a “catch-all category”
rather than a useful archaeological entity.

Whilst their point descriptions remain unreported, at Border Cave in KwaZulu-Natal, the Pietersburg
phase has been dated to MIS 5 (130-80 ka) (Griin & Beaumont 2001; Griin et a. 2003), and Porraz et
al. (2018) dated it at Bushman Rock Shelter, Mpumalanga, to 7316 ka and 75+6 ka on quartz and to
91+10 ka and 97+10 ka on feldspar. The numerical age estimates suggest a probable duration of ~132-
73 kawith amedian age of ~91 ka. Age estimates for the Mossel Bay at Blombos Cave, Hollow Rock
Shelter, and Klasies River in the Western Cape have a median value of 88.2 kawith the most probable
duration of the technocomplex currently seen as 98.4-77.4 ka (Lombard et al. 2022). Based on 117
dating data points, from sites such as Klasies River, Blombos Cave, Sibudu Cave, Umhlatuzana Rock
Shelter, Diepkloof Rock Shelter and Apollo 11, the probable duration of the Still Bay technocomplex
lies at 88.8-67.4 ka with a median age of 75.2 ka (Lombard et al. 2022). These dating outcomes would
place the Pietersburg generally earlier than the Still Bay technocomplex, should it become clearly
defined as a southern African technocomplex.

For the invasively retouched Navis points from Primrose Ridge, Harcus (1945: 461) reported pointed,
semi-circular as well as straight butts, expressing the sentiment that: “it will be interesting to know if
there are any specimens of this type, the Navis, in other collections”. He further acknowledges that he
has not done justice to the smaller (~50x19x10 mm), very fine and delicate bifacial points in white
quartz with rounded butts, “bespeaking highly skilled technique in this difficult material” (Harcus 1945:
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461-462). Working on the Grassland interior, it perhaps did not cross his mind to look at Goodwin and
van Riet Lowe’s (1929) definition of the Still Bay type fossil as a thin (<10 mm), invasively retouched,
bifacial, foliate or lanceolate point with semi-circular or wide-angled pointed butt, and lenticular cross-
section.

Our work on the complete Still Bay point assemblages from Hollow Rock Shelter, Umhlatuzana Rock
Shelter, Apollo 11 and Sibudu Cave, as well as some points from Blombos Cave, revealed at least five
point-production strategies with four phases each, resulting in arange of cross-sections (e.g., lenticular,
rhombic, wedge-shaped, semi-circular and triangular), and pointed, semi-circular as well as straight
butts (Hogberg & Lombard 2016a; Lombard & Hdgberg 2018), configurations of which may vary
through time and across space throughout the Still Bay phase (Lombard et al. 2019). Although at the
KwaZulu-Natal sites of Sibudu and Umhlatuzana bifacial point production occurs intermittently
throughout their sequences (e.g., Kaplan 1990; Wadley 2012; de |la Pefia et al. 2013; Mohapi 2013),
points from non-Still Bay contexts mostly lack the typical semi-circular or pointed butts and slender
shape, so that Still Bay point assemblages remain relatively distinct. At first glance, Harcus’
descriptions and illustrations are reminiscent of Still Bay point assemblages (see plates Y and Z in
Harcus 1945: 463-464). This observation provided the impetus for the study we present below where
we apply our approach for comparative analysis of retouched point-production strategies and
morphometric attributes to assess to which extent the Primrose Ridge point assemblage is similar or
different from other Still Bay point assemblages or point assemblages pre- or post-dating the Still Bay
phase, and whether it could represent a point-manufacturing workshop on the Gauteng Grassland.

2. Sample and approach

The Primrose Ridge assemblage is curated by the Archaeology Division of the University of the
Witwatersrand without field notes, and artefacts are in boxes without any stratigraphic context. We
were thus unable to reconstruct a possible artefact sequence from Harcus’ layered excavation. Our
purpose with this study isto assesswhether the Primrose Ridge assemblage contains a point assemblage
consistent with what can be expected for the Still Bay technocomplex, and if so, how it compares to
other Still Bay point assemblages. To achieve this, we follow the approach outlined in Hégberg and
Lombard (2016a), and Lombard and Hogberg (2018) wherein qualitative data for each point are
presented in supporting online material (SOM) 1, with analyses conducted in a replicable quantitative
manner conducive of directly comparing large samples — not possible with more traditional and
subjectively descriptive chaine opératoire approaches. We found 112 points and point fragments from
Primrose Ridge in different phases of production, that could be analysed in the same manner we used
for Still Bay point production, which we therefore refer to below as Still Bay-like. We found six more
points (5% of the point assemblage) that could not be analysed in the same way, because they were
made with a Levallois knapping strategy. We provide their description following the method published
for Levallois point production described in Hogberg and Lombard (2022)*.

We gave each point a unigue study number, and recorded its basic morphometric attributes (maximum
length, width and thickness). Alongside details such as raw material and dimensions, we documented
qualitatively fragment type/completeness, base shape, cross-section, the alignment of the dorsal ridge
at bilateral equilibrium, the position of the bilateral equilibrium plane, whether the point was worked
on one or both sides, indication of pressure flaking, and the type of blank used for producing the point
(Table 1; Fig. 2; SOM 1). Based on these criteria, we interpret the production phase and point-
production strategy for each Still Bay-like piece according to Hogberg and Lombard (2016a; Fig. 3;
and see Table 1 in SOM 2 for previously published phase definitions). Note that, because both whole
and fragmented points are included in our study, the total number of points for the analysis of each
attribute varies.

1 We did not find all the ‘prime’ artefacts depicted by Harcus (1943: plate B, 1945: plates Y & Z), some of which
may have been used for displays or other purposes throughout the years and not reintegrated into the assemblage.
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Table 1. Attributes, definitions and labels used for the Still Bay-like assemblage from Primrose Ridge. When

not

pecified, definitions are from Hogberg and Lombard (2016a).

Number

Each tool has been given a unique number for our analysis

Raw material

Quartz; Quartzite; Hornfels, Chert; Dolerite/Andesite; Siltstone

Dimension (Hogberg &
Larsson 2011: table 2)

Length: the longest line of the artefact, measured in mm aong the length axis
Width: the widest part of the artefact, measured in mm at aright angle to the length axis
Thickness:. the thickest part of the artefact measured in mm

Fragment type/completeness
(Villaet a. 2009: table 4; Fig.
2

Tip (T); Digtal part (D); Media part (M); Proximal part (P); Base (B); Distal+Media part (D+M);
Proxima+Media part (P+M); Complete point (C); Almost complete point, missing thetip only (AC);
Almost complete point, missing the base only (ACB)

Base shape (Villaet a. 2009:
figure 1)

Pointed (PT); Straight (ST); Semi-circular (SC), is distinguished from straight by a continuous line
with no ‘corners’

Cross-section (Fig. 2)

Lenticular (L); Lenticular, irregular (LI); Rhombic, biconvex (RB); Diamond-shaped (DS); Wedge-
shaped (WS); Semi-circular (SC); Didlocated semi-circular (DSC); Triangular (T)

Ridge at the bilateral
equilibrium, on each face on
the point

Not clearly defined (1); Centred (2); Off-centred, located towards one of the edges (3); Following
original ridge on one side, no ridge on the other side (4); Following origina ridge on one side,
indistinct, not centred or centred on the other side (5)

Position of the bifacial
equilibrium plane

Centred (C); Not centred (NC)

Worked on both sides

Yes(Y); No (N)

Indication of use of pressure
flaking

Yes(Y); No (N)

Blank type

Nodule (N); Blade (B); Flake (F)

Production phase (Fig. 3 and

A blank, unmodified or dightly worked flake, blade or anodule (1); Representstheinitial shaping of
apiece, showing the intentions of the knapper to produce a point (2); Isthe point preform with

SOM 2) several invasive surface-covering negative flake-removal scarsand regular edges, but till larger than
finished points from the same contexts (3); Represents advanced shaping with well-balanced point
proportions, defined tip, base and edges, but lacking final retouch (4); A finished point (5)

Bifacial nodule pps 1 (BNPPS 1); Bifacial nodule pps 2 (BNPPS 2); Bifacial blade pps (BBPPS);

Bifacial flake pps (BFPPS); Unifacia pps (UPPS)

Point-production strategy
(pp9) (Fig. 3).
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Figure 2. lllustration, fragment type/completeness and cross sections for Still Bay-like points (re-worked from
Hoégberg & Lombard 2022: S3 figure 2).

To assess similarities or differences with known Still Bay assemblages, we compare the results of the
Primrose Ridge point assemblage with those of other sites for which we have appropriate comparative
data. At Sibudu we found that the points of the pre-Still Bay phase dated to >77.3£2.7 kawererelatively
distinct from the Still Bay phases dated to ~73-65 ka (Lombard et al. 2019), we therefore present these
two phases separately in our comparative trait analysis, because they may reveal temporal trends in
point-production strategies and morphologies. We also compare the Primrose Ridge points with those
excavated at Hollow Rock Shelter dated to ~85-68 ka (Hogberg & Lombard 2022), Umhlatuzana dated
to >71+5 ka (Lombard et al. 2010), and Apollo 11 dated to 7143 ka (Vogelsang et al. 2010). We do not
have point-production or cross-section and base-shape data for the following point assemblages:
Blombos Cave Still Bay dated to ~78-68 ka (Jacobs et al. 2020), Diepkloof Rock Shelter Still Bay ~88-
65 ka (Jacobs & Roberts 2017), Bushman Rock Shelter Pietersburg dated to ~ 97-73 ka (Porraz et al.
2018), Olieboomspoort Pietersburg dated to ~164-134 ka (Val et al. 2021), as well as White Painting
Shelter and #Gi Pan in Botswana dated, respectively, to >66 ka (Robbins et al. 2000) and ~77 ka
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(Brooks et al. 1990), but we do have morphometric data which we include in our analysis. We also
include the undated Still Bay assemblages from Clanwilliam Dam, Dale Rose Parlour and Soutfontein,
as well as the Pietersburg points from Cave of Hearths in our morphometric analysis. Our purpose for
including al these Middle Stone Age point assemblages is to assess as best as possible where the
Primrose Ridge point assemblage may fit in the sequence.

Bifacial nodule
point-production
strategy version 1

Bifacial nodule
point-production
strategy version 2

Bifacial blade
point-production
strategy

Bifacial flake
point-production
strategy

Unifacial
point-production
strategy

Rock Quartzite Quartzite Quartzite Quartzite Quartz
type Quartz Silcrete Hornfels Silcrete Silcrete
used Silcrete Hornfels Hornfels
Hornfels
Phase 1
- : 47
.
Phase 2 X |
{ 5
Phase 3

Phase 4

Figure 3. lllustration of identified point-production phases and point-production strategy (pps) for the Still Bay-
like points from Primrose Ridge (see SOM 2 for detailed discussion of the production phases as previously
published in Hogberg & Lombard 2016a)2. Phase 5, i.e. afinished point, is not illustrated in the figure.

3. Results

Description of the Primrose Ridge point assemblage

We identified six raw materials used for Still Bay-like point production at Primrose Ridge with most
points made on quartz (n=54, 48%), followed by quartzite (n=48, 43%), five (4%) on hornfels, three
(3%) on chert and one each (1%) on dolerite and siltstone (Table 2; Fig. 4). Most of the quartz points
were made with the bifacial flake point-production strategy (n=28, 52%), followed by the unifacial
point-production strategy (n=14, 26%), the bifacial nodule point-production 1 strategy (n=11, 20%),
and one (2%) quartz point was made using the bifacial blade point-production strategy. For making the
guartzite points, the Primrose Ridge knappers preferred the unifacial point-production strategy (n=21,;
44%), followed by the bifacial flake point-production strategy (n=14, 29%), and the bifacial nodule 1
and bifacial blade point-production strategies were each used for making six (13%) points, whereas

2 Wedge/triangular/semi-circular/dislocated semi-circular=keeled or double keeled=carinated points shaped like
‘up-turned boats’.
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only one (2%) was made with the bifacial nodule point-production strategy 2. The numbers of points
made on the other raw materials are too small for interpreting preferred point-production strategies, but
their data are presented in Table 2. Cumulatively, it would seem that most of the Primrose Ridge points
were made with the bifacial flake (n=44, 39%), and unifacial (n=38, 34%) point-production strategies.
The bifacial nodule 1 (n=19, 17%), bifacial blade (n=8, 7%), and bifacial nodule 2 (n=3, 3%) point-
production strategies are all less represented.

Table 2. Summary of Primrose Ridge point material use, point-production strategies, morphometric data, and
cross section and base shape. Number of points analysed=112 (see SOM 1 for qualitative details of each point).

Percentage values are rounded off so that the totals may differ up to 1% from those of subdivisions.

Summary of materialsused for point production

Material Quartz Quartzite Hornfels Chert Dolerite Siltstone

n % n % n % n % n % n %
Total=112 54 48 438 43 5 4 3 3 1 1 1 1
Production Bifacial nodule Bifacial nodule Bifacial blade Bifacial flake Unifacial Indeterminate
strategy ppsi - pps2 pps PpsS pps pps

n % n % n % n % n % n %
Quartz 11 20 0 0 1 2 28 52 14 26 0 0
Quartzite 6 13 1 2 6 13 14 29 21 44 0 0
Hornfels 0 0 2 40 1 20 1 20 1 20 0 0
Chert 2 67 0 0 0 0 1 33 0 0 0 0
Dolerite 0 0 0 0 0 0 0 0 100 0 0
Siltstone 0 0 0 0 0 0 0 0 1 100 0 0
Total=112 19 17 3 3 8 7 44 39 38 34 0 0

Summary of morphometric data
(note: all length data include only complete and almost complete pieces; other data include complete pieces and those for which
maximum width and thickness could be measured)

Length Width Thickness Ratios
Morphology

Average SD Ccv Average Sb cVv Average SD cv L:w L:T W:T
Quartz 58 114 19.6 311 5.8 18.6 14.9 42 28.2 19 39 21
Quartzite 72 15 20.8 35.3 6.6 18.7 14.7 39 26.5 2 48 3.6
Other 69.2 7.7 111 32.2 5.6 174 136 47 34.6 21 5 24
Total 65 14 215 33 6 18.2 15 4 27 2 43 22
Cross sections and base shapesin relation to material use
(note: 30 (27%) of base shapes not known)

Cross sections, total=112 Base shapes, total=82

Shapes t:?cll:lra” Rhomboid \S/hv:ggg g?g]cl)cc';%/ Triangular | Pointed g?alll_ar Straight

n % n % n % n % n % n % n % n %
Quartz 25 46 2 4 0 0 22 41 3 6 15 28 16 30 13 24
Quartzite 8 17 2 4 2 4 26 54 10 21 8 17 1 2 21 44
Hornfels 2 40 0 0 0 0 3 60 0 0 1 20 2 40 0 0
Chert 2 67 0 0 0 0 1 33 0 0 1 33 2 67 0 0
Dolerite 0 0 0 0 0 0 1 100 0 0 1 100 0 0 0 0
Siltstone 0 0 0 0 0 0 1 100 0 0 0 0 0 0 1 100
Total 37 33 4 4 2 2 54 48 13 12 26 23 21 19 35 31

Most of the Still Bay-like quartz points from Primrose Ridge have lenticular cross sections (n=25, 46%),
followed by points with semi-circular cross sections (n=22, 41%) (Table 2). Three quartz points (6%)
have triangular, and two (4%) have rhomboid cross sections. The base shapes are relatively equally
distributed across the quartz points with 16 (30%) having semi-circular, 15 (28%) having pointed and
13 (24%) having straight bases. By contrast, the predominant cross section amongst the quartzite points
is semi-circular (n=26, 54%), followed by triangular (n=10, 21%), lenticular (n=8, 17%), with two
points each (4%) having either rhomboid or wedge-shaped cross sections. Also different from their
guartz counterparts, the quartzite points from Primrose Ridge mostly have straight bases (n=21, 44%),
eight (17%) have pointed bases, and only a single quartzite point has a semi-circular base (Table 2).
Again, the number of points for the other materials is too small for comparative purposes, but as a
whole, most of the points (n=54, 48%) have semi-circular cross sections, followed by lenticular (n=37,
33%) and triangular (n=13, 12%) ones, with only a few having rhomboid or wedge-shaped cross
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sections. The predominant base shape is straight (n=35, 31%), followed by pointed (n=26, 23%), and
semi-circular (=21, 19%) (Table 2). Morphometrically, there are no significant differences between
the quartz and quartzite points from Primrose Ridge (p=0.4525; SOM 3), so that for the inter-site
comparisons we do not separate between the two main raw material groups from the site.

Figure 4. Still Bay-like points from Primrose Ridge showing various raw materials, phases of production and
point-production strategies: Point 001: quartzite, phase 4 and BFPPS; point 003: quartzite, phase 5 and BBPPS;
point 016: quartzite, phase 4 and UPPS; point 019: quartzite, phase 3 and BNPPSL; point 031: quartzite, phase 2

and BBPPS; point 033: quartzite, phase 5 and UPPS; point 047: quartz, phase 3 and BNPPSL; point 053:
hornfels, phase 3 and BNPPS2; point 056: hornfels, phase 3 and BFPPS; point 065: quartz, phase 3 and BFPPS;
point 072: quartz, phase 3 and BFPPS; point 075: quartz, phase 3 and BFPPS; point 092: quartz, phase 5 and
UPPS. See Table 3in SOM 2 for more detailed examples of points defined according to production phases and
strategies.

Six additional pointswere produced with a Levallois knapping strategy (SOM 1). These pointswere all
made on quartzite, and three of them have plain buttsformed by having the original flake-blank platform
removed with atranchet blow, resulting in aflat un-modified surface (Fig. 5). Two have faceted buits,
and one was retouched so that the platform is no longer distinguishable. All six points were worked on
their dorsal sides only, and four have extensive dorsal surface-covering flaking resulting in the same
shape as aclassic Levallois point. The remaining two points were retouched on both their left and right
lateral sides of their tips covering the whole point (SOM 1).

The points from Primrose Ridge compared to Sill Bay and other relevant assemblages
First, we present an inter-assemblage comparison of criteria originally used to define the Still Bay
technocomple, i.e., bifacial retouch, semi-circular or pointed butts, and lenticular cross-sections (e.g.,
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Goodwin & van Riet Lowe 1929). In terms of invasive bifacial retouch, the frequency of the Primrose
Ridge Still Bay-like points (82%) is most similar to that of other Still Bay assemblages with relatively
high proportions of points with such retouch, e.g., the Hollow Rock (82.1%) and Umhlatuzana Still Bay
assemblages (87.7%) (Fig. 6). Proportions of pointswith lenticular cross sections arerelatively high for
the Still Bay point assemblages of Sibudu (55.6%) and Umhlatuzana (48%), but the Still Bay-like points
from Primrose Ridge with 33% are most similar to those from the Hollow Rock Still Bay (35.8%) and
the Sibudu pre-Still Bay (28.6%) assemblages (Fig. 6). The Umhlatuzana Still Bay point assemblage
has the highest frequency (61%) of points with semi-circular and pointed butts, followed by the
Primrose Ridge Still Bay-like points (42%) and the Sibudu Still Bay assemblage (23.5%) (Fig. 6).
Similar to the Still Bay knappers from Hollow Rock and Umhlatuzana, those at Primrose Ridge used
the full suite of point-production strategiesthusfar recorded for Still Bay assemblages, and raw material
use for point knapping varies between the sites (Fig. 6).

660440

Point 116 Pomt 117 Pomt 118

| —
Figureb5. Levallois points from Primrose Ridge, point number 116, 117 and 118. Close up of each point’s butt,

formed by atranchet blow (not to scale).

Figure 6. Some technical traits of Primrose Ridge Still Bay-like points compared to dated Still Bay/pre-Still
Bay assemblages.

Box and whisker plots demonstrate that in terms of shape ratios, the Primrose Ridge Still Bay-like
assemblage clusters most closely with some other Still Bay assemblages, whilst the six Levallois points

9
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cluster with post-Howiesons Poort points in terms of their length:width (L:W) ratios, the points from
#Gi Pan and White Paintings in Botswana in terms of length:thickness (L:T), and some Still Bay
assemblages in terms of width:thickness (W:T) (Fig. 7). Statistically (Mann-Whitney U-tests; SOM 3),
there are no significant (p<0.05) differences between: @) The L:W ratios of the Primrose Ridge Still
Bay-like points and those from the Apollo 11 (p=0.3502) and Soutfontein (p=0.1158) Still Bay
assemblages; b) the L:T ratios of the Primrose Ridge Still Bay-like points and those from the
Soutfontein  (p=0.9473), Clanwilliam Dam (p=0.6881), and Diepkloof (p=0.5918) Still Bay
assemblages; and c) the W:T ratios of the Primrose Ridge Still Bay-like points and those from the
Umhlatuzana (p=0.36) and Soutfontein (p=0.3348) Still Bay assemblages (Fig. 7). All other shape-ratio
comparisons, apart from the Primrose Ridge Levallois points, show significant or highly significant
(p<0.001) differences (SOM 3).

Figure 7. Comparative analysis of shape ratios arranged according to descending median values (horizontal
lines within the bars).

4. Concludingdiscussion

Less than two decades ago, it was still thought that the Still Bay technocomplex was restricted to the
Cape coastal regions of South Africa, and the so-called Pietersburg to the Savanna-Grassland Biomes
north of the Vaal River. Both Harcus (1945) and Mason (1957) separated the Primrose Ridge point
assemblage from what they perceived to be the Pietersburg Industry. Harcus, however thought that six
pieces — probably those we identified as made with the Levallois technique — may represent the
Pietersburg. The Pietersburg on the Gauteng Grassland, aswell as at Cave of Hearths further northwest
on the Savanna is Levallois based, but the six Primrose Ridge Levallois points do not group
morphometrically with those from the purported Cave of Hearths and Olieboomspoort Pietersburg point
assemblages. Instead, they group either with the younger post-Howiesons Poort assemblages dating to
<60 ka (also Levallois based, e.g., Dusseldorp 2014; Timbrell et al. 2022), or with the non-Still Bay
assemblages from Botswana with age estimates contemporaneous with the Still Bay. At Hollow Rock
Shelter, we found a Mossel Bay Levallois point-making tradition that may have started there at ~87 ka,
and after ~83 ka the knappers started to also make Still Bay points even though some Levallois-type
points remained in use throughout the site’s Still Bay sequence until ~71 ka (Hogberg & Lombard
2022). Thus, the six Levallois points from Primrose Ridge may be seen as: a) contemporaneous with
the Still Bay-like points from the site; b) part of an earlier Mossel Bay-like technocomplex; or ¢) a
younger intrusion into the Still Bay-like assemblage. Because they are so few and because the site itself
cannot be re-excavated or dated, we may never know which isthe more likely.

10
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We demonstrated, however, that the Still Bay-like points from Primrose Ridge conform to what can be
expected from Still Bay point assemblagesin terms of invasive bifacial retouch, lenticular cross sections
and semi-circular or pointed butts as originally defined by Goodwin and van Riet Lowe (1929), and
subsequently recorded for points from dated Still Bay contexts (e.g., Wadley 2007; Porraz et a. 2008;
Villaet al. 2009; Lombard et al. 2010; Hogberg & Larsson 2011; Lombard & Hogberg 2018). To our
knowledge no other technocomplexes in southern Africa display thistrait combination, even when they
contain bifacially retouched points such asthefinal Middle Stone Age hollow-based points from Sibudu
and Umhlatuzana in KwazZulu-Natal (Wadley 2005; Mohapi 2013). Pressure flaking has been
confirmed for Still Bay assemblages from Blombos and Umhlatuzana (Mourre et al. 2010; Hégberg &
Lombard 2016b), but contrary to Harcus’ (1945) interpretation of quartz pressure flaking at Primrose
Ridge, we only found evidence of this knapping technique on two hornfels points (Fig. 8). Thus far,
pressure flaking has not been consistently reported for any southern African Middle Stone Age
technocomplexes other than the Still Bay. However, the bifacial and unifacial points from Sibebe in
eSwatini dated to ~43 ka (Bader et al. 2022), require closer scrutiny with comparative work.

Figure 8. Close-up of the edges of Still Bay-like points number 053 (left) and number 054 (right), showing
evidence of pressure flaking at Primrose Ridge. Both points are made from hornfels.

Intermsof their shape ratios, the Primrose Ridge Still Bay-like points are almost indistinguishable from
the undated points reported from Soutfontein, and show similarities with those from the Still Bay
contexts of Apollo 11 (~71 ka), Diepkloof (~88-65 ka), Umhlatuzana (>70 ka) and Clanwilliam Dam
(undated). The Soutfontein points were recorded from an open-air site in the winter rainfall zone of the
Western Cape (Mackay et al. 2010). Similar to the Primrose Ridge Still Bay-like points, they were
mostly (66%) produced on local white vein quartz, show invasive bifacial retouch with afew unifacial
points, and both semi-circular and pointed butts (Mackay et al. 2010, 2018). Hallinan and Parkington
(2017) place the Soutfontein and Clanwilliam Dam assemblages within the Still Bay of the Olifants
River Valley landscape, and Dewar and Stewart (2017: 17) see the Soutfontein assemblage as
containing “tool forms diagnostic of the Still Bay”. The Soutfontein quartz pieces show breakage
patterns consistent with knapping errors, suggesting that the points were produced onsite (Mackay et
al. 2010). Because of the collection and curation history of the Primrose Ridge assemblage, we were
unableto conduct atechnological flakeanalysis(e.g., Hogberg & Lombard 2016b), yet we found similar
knapping errors on some of the quartz pieces from Primrose Ridge. Together with Harcus’ (1945)
observation about in situ anvil boulders surrounded by fresh quartz chips, it is reasonable to suggest
that Primrose Ridge too served as a workshop or knapping site for quartz points (for discussion about
earlier workshop sites on the Gauteng Grassland-Savanna ecotone see L otter et al. 2024).

Mackay et al.’s (2022) reconstruction of Still Bay mobility patterns shows that Still Bay point knappers
selected their raw materials in response to geological resources within river catchments. Along these
catchments, open-air Still Bay point knapping sites show low raw material diversity, with local rocks
dominating the assemblages. Primrose Ridge is located <2 km south of the Jukskei River on one of
several ridges with quartz veins and pebble conglomerates in the Witwatersrand Basin (Tucker et al.
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2016). Just north of the Jukskei River, a white quartzite ridge (Linksfield Ridge) with Orange Grove
Quartzite, represents the lowermost stratigraphic layer of the basin. The ‘dark’ quartzite artefacts, that
Harcus (1945) saw as having been knapped elsewhere, may come from the iron rich quartzites of the
West Rand Group ~40 km west of Primrose Ridge (Tucker et al. 2016). Thiswould be consistent with
Mackay et al.’s (2022) suggestion that Still Bay points were transported regularly over distances of 30-
60 km, and the possibility that patterns in raw material selection and artefact transport were part of
socially mediated choices and territory boundaries (also see Hallinan 2019).

Understood as a technocomplex — not a culture-historical unit (see discussion in Lombard et al. 2022)
— Still Bay assemblages will share a place in the Stone Age sequence of southern Africa (i.e.,
abovelyounger than Mossel Bay-like Levallois horizons) and artefact classes (i.e., relatively slender,
invasively retouched bifacial and unifacial pointswith rounded or pointed butts). Not all propertieswill,
however, be identical through time (phases) or across space (local/regional knapping traditions). Each
Still Bay assemblage is thus expected to include variations of the same family of artefacts as aresponse
to socio-economic and/or environmental factors (e.g., Clarke 1968). A technocomplex, such as the Still
Bay, can therefore be widespread, with subtle shifts in regional tool frequencies or design, whilst
retaining broad similarities (e.g., Deacon 1980). Sackett (1982, 1986) discuss artefact shape as linked
to shared traditions, but we see the fact that the Primrose Ridge Still Bay-like points so closely resemble
the shape of those from far-away (>1000 km) Soutfontein as a result of raw material use within a
spatiotemporally variable Still Bay technocomplex as mentioned above (also see Mackay et al. 2014;
Hogberg & Lombard 2016a).

Seen in this context, the technical traits (i.e., invasive hifacial retouch, lenticular cross sections and
semi-circular or pointed butts) remained the shared stylistic tradition, but Still Bay shape ratios varied
based on the quality and size restrictions of the different raw materials and perhaps on regional or intra-
site shifts in point-making and maintenance traditions and phases (also see Archer et al. 2016, 2018;
Lombard et al. 2019; Way & Hiscock 2021). We have previously demonstrated how ideas and/or
artefacts can spread throughout the South African landscape within less than 15 years through social
networkswith travelling radii of up to 100 km operating along the coastline and river systems (Hégberg
& Lombard 2020) — with travelling radii of up to 60 km it will take ~25 years to spread across the
landscape, i.e., within a single human generation. We now also know that, different from most other
regions in the world, the southern African hunter-gatherer population show genetic continuity and
similarity from the Cape to KwaZulu-Natal throughout the Holocene (Gretzinger et al. 2024). This
implies social networks and the exchange of genes acrossthe landscapefor at least the last 12 000 years,
perhaps reaching back into the Pleistocene — especially when considering the widespread appearance
of technocomplexes such as the Howiesons Poort and Still Bay (Wadley 2015; Wurz 2021).

Primrose Ridge isforever lost asan archaeological site — only the Harcus (1945) report and the artefacts
he collected remain. Two developments over the last decade, however, made it possible to revisit the
assemblage and present its artefacts in a new light. First, we now have a much better understanding of
the distribution and dating of Stone Age technocomplexes across southern Africa (summarised in
Lombard et al. 2012, 2022) — including the Still Bay that was previously discarded by Sampson (1974)
and Volman (1984) — allowing for interpreting undated open-air sites in the broader chronological
framework. Secondly, we developed and implemented the approach used here, specifically designed
for comparative techno-morphometric analysis of non-Levallois bifacial and unifacial points from
various sites and contexts. Different from exclusively morphometric studies (e.g., Archer et a. 2016,
2018; Way & Hiscock 2021), or traditionally descriptive chaine opératoire approaches (e.g., Villa et
al. 2009; Porraz et a. 2018; de la Pefia et al. 2019) our approach is also able to describe and quantify
variation and similarities in point-production strategies and the resulting technical traits.

When Harcus (1945) reported on the three butt varieties of the Primrose Ridge Navis points, he
wondered whether there were any other point assemblages with similar traits, and he understood that
he did not do justice to the smaller, finely made white quartz bifacial points with rounded butts. Here
we demonstrated that, yes, there are assemblages with similar traits and some of them, such asthe points
from Soutfontein, Apollo 11, and Umhlatuzana also have relatively small points made on quartz with
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rounded butts— all of which have been identified as Still Bay point assemblages. We therefore conclude
that the best-fit interpretation of the Primrose Ridge point assemblage is that it is consistent with what
can be expected for Still Bay point assemblages, and that they do not signal the “novel ideals” of a
“Primrose Ridge Culture” proposed by Harcus (1945: 462). If our interpretation is correct, Primrose
Ridge could have been used as a knapping site for quartz Still Bay points, perhaps sometime between
~89 ka and 67 ka, representing a provisional record of the Still Bay technocomplex on the Grassand
interior of South Africa. The only other possible Grassland Still Bay site could be Lovedale in the Free
State dated to ~70 ka (Wroth et al. 2022), but its point assemblage awaits formal description. Today,
Gauteng is the most densely populated and built-up province of South Africa, but our hope is that this
paper will stimulate new open-air Grassland research in areas till available for surveys, and that it may
lead to research that could provide more robust evidence of a Grassand Still Bay.
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ABSTRACT

Keurbos 4 is a located on the Rondegat River in the Western Cape Province of South Africa. Rich in
painted imagery, it is distinctive for several reasons. Its morphology and position atop a steep incline
offer views from inside looking out, but not outside looking in, and afford alevel of inaccessibility and
seclusion. Within the cave, the rockface is pigmented by a prominent geologically formed red smear
and, whilst having little by way of Later Stone Age domestic content, has a notabl e painted assemblage.
The assemblage is predominated by female figures, particularly rows of splayed-legged, squatting or
crouching figures shown in the front-facing perspective with one arm extended towards the groin.
Alongside these sguatting women are an elephant herd, and a series of parallel vertical lines of
geologically formed and applied ochreous pigment. Given the location, morphology, geology, and
painted contents of the site, we suggest that Keurbos 4 was a place chosen by women for women in the
context of ritual and didactic events. Further, we believe the transformation of the space into this place
is accompanied by an invoking of agency from the cave, which was far from a passive accident and
much more an active participant.

Keywor ds: rock art, placemaking, ritual, gender, performance

1. Introduction
“Places not only are, they happen” (Casey 1996: 13).

In this article we address the identification of painted themes and of painter identities and motivesin
Holocene rock paintings at one of the sites at Keurbos along the Rondegat River in the northern
Cederberg, Western Cape (Fig. 1) (see also Van Rijssen 1980: 65-74; Solomon 1995; 169-173). More
specifically, we argue that this site, labelled Keurbos 4 in our surveyswas, on several occasions, aplace
where paintings were made by women, about women and for women with didactic intent (Solomon
1992, 1995). In pursuing this objective, we consider the location of the cave in the landscape, the
hypothesised feel of the cave for those painting, the minimal signs of domestic occupation at the cave
and the character of some of the painted imagery. As did Van Rijssen (1980) and Solomon (1995) we
concludethat this was an opportunity for women to engage in secluded, gendered behaviours that relate
to the dynamic concept of womanhood that appears to be the prevailing thematic scheme around which
the rock art at Keurbos 4 is structured: the theme may have incorporated instruction and guidance from
older to younger women. We recognise that there were likely many motivations behind the million or
so images distributed across the Folded M ountains of the Western Cape that were produced across many
millennia.

As we have explained elsewhere (Parkington & Alfers 2022; Parkington & Paterson 2022) and
following the lead of Martin Porr (2018) in his study of Australian Aboriginal art, we consider the
paintings of the Northern Cederberg through a phenomenological lens; alens that allows us to extract
the meaning of things (phenomena) from the way people experienced them We apply this lens while
considering the relational ontological lens through which the San experienced this place. Through this
lens the boundaries of being appear undefined and indefinite, and all forms and phenomena lack
independent existence outside of their interactions and relations with each other. As others have done
elsawhere, we expand the suggestions of Mathias Guenther (2015) that the San painters of the area
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experienced the landscape in ways that differ from recent rock art recorders and archaeologists. Most
importantly, this difference lies in their belief in ‘other than human persons’, a materialisation of their
relational rather than classificatory approach to the empirical world and the way it is perceived to work.
Binaries including nature/culture and animal/human were blurred (cf. Solomon 1995: chapter 3, 1997)
so that a leather bag made from a steenbok skin remained a steenbok as well as a bag, a cloak made
from an eland remained an eland as well as a cloak (Parkington & Paterson 2022), and an elephant may
be at the sametime a person (Parkington & Alfers 2022). Such ideas were introduced into archaeol ogy
as the new animism (Bird-David 1999; Dowson 2007; Low 2014; Guenther 2015), and encourage usto
rethink relations between people, animals, plants and other, to usinanimate, natural, phenomena. Inthis
‘other’ we include rock shelters and argue that this shelter actively participated in the events that took
place there (e.g., Solomon 1997; Morris 2022).

- N : e
Figure 1. The location of Keurbos 4 (a) within the context of the Western Cape; within the context of the West
Coast and Cederberg areas (b); and within the context of the Rondegat River valley (c).

To better understand the behaviours of past forager San people, we accept that we should ask how they
experienced the environment in which they lived, looking for lived experiences and probing how
painters saw themselvesin their world alongside other beings and contexts (see Solomon 1997: 58-59,
71-72). San ethnographies, as well as those from hunter-gatherer groups across the globe, support the
idea that this is what indigenous groups have been explaining to Western recorders for some time
(Hallowell 1960; Martin 1987); this should surely shape our analyses of the archaeological record? In
light of this we focus on the crucial differences between a site as a location where we find this record
and a place as alocation given meaning by dwelling (sensu lato) and giving meaning to dwelling (to
use Ingold’s [2000] term). Hence Martin Porr can use the phrase “Australian Aboriginal enactment of
landscape” (2018: 396) and we can expand (or contract?) this here to the San ‘enactment of place’.
Using Collingwood’s (1946) phrasing we seek to re-enact the past at a place that we call Keurbos 4, a
painted cave with a suggestive geomorphology and some very specific and repeated rock painting
images.

Porr (2018) contrasts the storied knowledge of Aborigines with the classificatory knowledge of
Western science and urges us to seek these stories. The implication of a posited relational ontology is
that we can investigate and hypothesise what a place can do, as well as simply what people can do at a
place. Once a place has evolved meaning through dwelling it can preserve and give it back, acting on
people with agency. “In effect, there is no place without self and no self without place” (Casey 2001:
684). We seek to understand what that agency might havelooked and felt likefor the paintersat Keurbos
4,

2. Images, eventsand representation: the enactment of place

Images on cave walls have obviously not moved since they were painted: they are where they were
intended to be, and we may ask why their place should not be as significant astheir time and their form
(Solomon 1997: 59). This question is as important at the small scale (where the image isin the site) as
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at alarger one (wherethe siteisin the landscape). If images have to be where they are, we may ask why
and what is significant about that place, as Solomon (1995: 173) argueswas the case at Keurbos 4. Does
the image sometimes, or in some sense, reflect an occasion, or occasions, with relevance to that place?
What, we can ask, is the connection between image, place and event? Whilst difficult, attempts to
understand these relationships are facilitated by improved levels of detail from enhanced imagery,
digital mapping of sites along with their surroundings, and the development of virtual reality models
(Wessels et al. 2023). We now have the capacity to re-imagine landscapes as they were made by painters
by fixing memories of place and occasion.

The stahility of the place-to-painting relationship encourages us to look for the nature of that
relationship in the lasting character of the place. In effect we seek to add practice to place and painting.
Why are these paintings there and not somewhere else? And, what is it that has made this place
appropriate for these paintings? This largely means understanding the feel of Keurbos 4, envisaging
possible responses to its ambience and, as we argue later, its personality.

3. Siteand place

There are many painted caves and rock sheltersin the valley of the Rondegat River, a substantial east
bank tributary of the Olifants River, but no other has such a steep, difficult approach as does K eurbos
4 (Fig. 2).

¢

Figure 2. Lookin across the mo

uth of Keubos 4 tohe right, Wi he eep slope own to the Rondegat river
on the left.

All others are relatively easily accessible. Nor are many of the other sites so secluded in the sense of
being shielded from the public gaze, yet with such acommanding view across the Rondegat topography.
Any actions inside the cave would be private.

The overhang faces east-southeast, is long at 22 metres along the dripline, but shallow, only about 6
metres from the drip line to the rear wall (Fig. 3) Paintings are distributed across the whole width of the
cave, but mostly at the right hand (Ilooking in), northern end (encircled in white in Fig. 3), with few or
no examples of superpositioning. Preservation of paint isreasonable, though residual, and not all images
are easy to resolve or differentiate even with photographic enhancement. The result is a good deal of
uncertainty about image outlines, making it difficult to offer aclear list of subject matter.
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Figure 3. Cavewide view of the width of Keurbos 4. The northern end of the cave where the majority of images
have been painted is encircled in white in the bottom right image.

The floor of the cave isamix of loose, superficial sand overlying arocky bedrock exposure with almost
no sign of excavatable deposit and no traces of hearths or bedding patches. A previous recorder (Van
Rijssen 1980) identified a broken bored stone from the cave, on which there are signs of two ostrich
eggshell bead-shaping grooves. Bead making was an important contribution to San communities, a
contribution made primarily by women, alongside plant food gathering aided by weighted digging
sticks. There is no suggestion either inside the cave or below the cave on the talus slope that artefacts
or other domestic debris have been deposited but failed to surviveinside, and no dripline concentration
of flaked stone artefacts. Inspection of the cave floor has revealed only a very small assemblage of
flaked stone tools, with almost all of them likely of quartzite Middle Stone Age character. The
implication is, we believe, that this place has been occasionally, almost certainly repetitively, used for
painting but, in the late Holocene at least when Later Stone Age tools and rock paintings might have
been expected, was very rarely used for domestic activities of any duration. The evidence suggests that
this is a site to which people came to paint, perhaps because there were other domestic alternatives
closer to the stream below. Our objective is to describe the place-making behaviours that changed the
location into a particular place, perhaps a persistent place (sensu Schlanger 1992).

Of course, the morphology of every cave is different, a particular outcome of geological events that
shaped the form, appearance and potentials for would-be painters. Keurbos 4 is no exception and
presents a canvas with a very specific set of physical aspects and affordances. Following a
phenomenological path, we would like to understand the response of a painter or painters to these
prompts and to propose the feel of the site. Considering that the canvasis never neutral, how did painters
experience the physical location and turn it, by painting, into an experienced place?

The areato theright of the cave offers a naturally uncoloured, smooth surface while to the left you find
smaller, rougher, more disconnected patches of surface (points A and B in Fig. 4, respectively).
Dividing these two distinct areas is a prominent vertical crack in the rock, visible in Figure 3, that
extends from the cave roof overhang down to the ground where water follows a natural gravitational
route. Vegetation growsin this crack. Dominating the cave wall, isared internal feature of the rock that
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appears to flow down and away from either side of the crack (point C in Fig. 4). While we recognise
thisto be anatural feature of the bedrock caused by variations in sedimentary mineralogy, now exposed,
this red colouration manifests asavery substantial smear of natural pigment. It isredder and thicker at
the leading edge and flows almost tangibly acrossthe rock surface, rather like a painted feature. Internal
to the smear are sets of parallel red lines characteristic of Cederberg quartzites, locally and superficialy
hard to distinguish from painted red lines.

Figure 4. Aninternal view of the most densely painted portion of Keurbos 4 with the relevant points (a-c)
indicated; uncoloured, smooth surface (a); smaller, rougher, more disconnected patches of surface (b); natural
red colouration of the rock that appears as a ‘smear’ and the parallel red lines within (c).

How would this feature have been understood, explained, and perhaps utilised by people contemplating
contributing their own imagery to the canvas? Painters experienced the landscape through a relational
ontological perspective in which distinctions were not made between animate and inanimate, natural
and cultural, living and non-living, and similar binaries that we might ourselves entertain (Guenther
2015). For San painters thiswas a living canvas, part of aliving landscape and as agential as any other
element contributing to this landscape (see for example, Riley 2007).

Red iron oxide stratified colourations, usually sets of linear parallel linesin therock, are fairly common
in this region, but this configuration is meaningful in our experience. We suggest that painters were
influenced by this very noticeable feature whilst they were in the cave and painting because of the
impression it gives of flowing blood. As Janette Deacon notes in her seminal paper on the Power of a
place when quoting from an Australian parallel: “Rapoport (1975: 49) has expressed the concept of
meaning and places in Australian Aborigines’ beliefs as the congruence of natural features and mythical
structures to humani[s]e the landscape” (1988: 138). Both she in the /Xam homeland and David Morris,
describing the context of rock engravings on the bed of the Riet River at Driekopseiland (Morris 2022),
refer to the active participation of natural features in the development of mythical narratives that enable
and enrich ritual and life history practices. As Morris continues “strands from /Xam oral literature and

historical sources indicate the way in which landforms embody or give substance to myths and legends”
(Morris 2022: 256).
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4. Place and painting

Within Keurbos 4, paintings are predominantly placed to the right of the red geological smear on the
uncoloured surface while none seem to engage with or directly respond to this natural feature. They
include, but are not limited to, human figures, elephant figures, intentional or unintentional paint runs,
intentional paint smears, and intentional, short painted lines (Points A, B, C, D and E, respectively, in
Fig. 5).

Figure5. Aninternal view of the most densely painted portion of Keurbos 4; examples of the squatting figures
(a); the herd of elephant (b); the paint ‘runs’ (c); an example of the paint smears (d); short lines suggested to be
a ‘tally’ (e).

The human figures at Keurbos 4 (exemplified in Points A1-A4 in Fig. 5) are scattered and varied in
posture, but arguably include only one (out of about 30) possibly anatomically male individual (contra
Solomon 1995: 169, 183), painted in a very unusual cartwheeling posture; all the remaining figures
appear to be female. Significantly, amost half of these female figures are organised into five rows
across the site and are painted in a highly standardised form (Fig. 6).

Figure 6. A row of squatting (the predominant standardised form) women enhanced by D-Stretch CRGB with
breasts on either side of their torsos, one arm directed towards the groin, and the other extended outwardly from
the body.
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They appear as front facing, squatting or crouching, with their legs parted. They are aimost all clearly
(some more faintly) anatomically female due to the presence of breasts depicted on either side of the
torso, and with one arm, their right one, shown reaching down toward the groin, the other outstretched
left (the viewer’s right) of the torso at about 30° to 40° (Fig. 7).

Paintings of this form have previously been linked to the ‘mythic women’ concept proposed by Anne
Solomon (1994, 1995, 1996), following Elisabeth Goodall’s (1962) lead. Having been earlier recorded
by WJJ (Bill) Van Rijssen (1980), Vowles (2021: 27) notes:

Solomon identifies a possible 12 mythic women figures at Keurbos, identifiable as
anthropomorphs unusually depicted in thefrontal perspective, with splayed legsand raised arm/s,
and the possible inclusion of a combination of other characteristics such as steatopygia, holding
astick, bow, or crescent-shaped object al oft, and genital emissions or genital emphasis (Solomon
1995).

Probably because she was referring to a geographically widespread set of imagery with examples from
Zimbabwe, the Drakensberg as well as the Western Cape, Anne Solomon rightly spent some time
justifying the coherence of the group of mythic women, not least the issue of whether al are female.
We suggest that herswas a polythetic set (Clarke 1968) in which several variablesplay arolein category
definition but none of them on their own define or exclude membership (Needham 1975). As Solomon
(1995: chapter 7) found, the complications faced are far fewer when reference, as here, is only to the
Keurbos 4 images, where none are male, none are armed, none carry objectsin the hand and hone have
lines or streams emanating from the groin, although there may be paint smears below the groin on some
figures (seeillustrations in Solomon 1995: figs 9-41). Solomon (1995: 132, tables 3 & 4) placed the
Keurbos images in Group B of her “mythic women proper” category. Our intent here is to refer to the
coherence of what we, following Van Rijssen (1980: 66) and Solomon (1995: 170), have informally
called ‘squatting women’ at Keurbos 4 and to delay comment on how widespread and how variable the
group might become if we extend our attention across the Cederberg, southern Africa, or even more
widely (Sutterlin 1989; Garlake 1995; Chaloupka 1999; Hodder 2010). In our view this near global
ubiquity of front-facing female squatting (sensu lato) figures reflects the near universality of ritual
associations of female genitalia and their extension to gendered approaches to ritual seclusion and
avoidance rules. There are other squatting figures in nearby northern Cederberg painted caves, perhaps
25 known so far, but nowhere else is there a duplicated concentration at a single site such as at Keurbos
4. We suggest that these squatting women reflect actual, living women, their gendered experiences, and
the ontol ogies through which they structured their womanhood (see Solomon 1995: 173, chapter 9).

These sguatting women were painted in such a manner so as to draw attention to the groin and, by
extension, to associations with female genitalia (Van Rijssen 1980: 66; Solomon 1995: 172). These
associations include menstruation, sexual intercourse, pregnancy and birth and their relationship with
notions of womanhood. Choice of posture, orientation toward the viewer, preference for a stationary
perspective and insistence on female identity contribute to an apparent communicative or instructional
intent. These are, at least at one level, props for use in verbal instruction and education. Established
women used these intentionally private opportunities to impart their experience and knowledge onto
menarcheal women while they were in the process of coming to termswith their newfound womanhood
and the cultural association therein. The very variable body morphologies within this coherent set,
perhaps even within a single row (Figs 6-8), leads us to suggest revisitation of the site on a number of
occasions, and multiple painting events and multiple painters informed by the same, pedagogic, intent
(cf. Solomon 1995: 172-173).

As is demonstrated by the preponderance of female figures, we suggest that Keurbos 4 was a place
dedicated to female ritual (Van Rijssen 1980: 72; Solomon 1995:; 173). The likelihood of separate and
isolated male and femaleritual initiation spacesamong San groupsiswell supported in the ethnographic
and ethno-historic literature (e.g., Schapera 1930; Hewitt 1986; Barnard 1992). In aregion marked by
rock outcrops and numerous caves and shelters, we suggest that these secluded spaces were designated
for use by sexually segregated subgroups asthe locationsfor ritual events. Such scenarioswould accord

7
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well with events described among San groups further afield (e.g., Viestad 2018). That they were not
described locally by early colonial observers at the Cape may well be afunction of the isolation of the

area and the subsequent speed of social destruction (Parkington & Paterson 2021; Parkington & Alfers
2022).

Figure 7. A black and white composite of the splayed-legged women from across the Keurbos 4 painted
imagery.

8
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Figure 8. A row of three splayed-legged women showing significant variation in body morphology while in the
same position.

Just below the red, geological discolouration of the cave there is a prominently placed group of about
11 elephants (some distinctions are not clear) (Point B in Fig. 5; see Figs 9 and 10). They are all painted
to facetheright, and theinclusion of presumably adult, sub-adult, juvenile and infant individuals, based
on their sizein juxtaposed positions within the painted herd, suggest that it isadomestic, matriarch-led
group. As we have explained elsewhere (Vowles 2021), within San ontologies there is a conflation of
women with elephants (Solomon 1995: 170, 172). One such conflation allows women and elephants to
be meat but not the meat that you eat. Ontologically, women were the equivalent of herbivores and
prey, while men were carnivores and hunterswho kill and eat this prey, where hunting is conflated with
courtship and sex with eating (Biesele 1993). Fables from the mythopoeic time where society was not
yet differentiated into people and animals warned against men confusing the meat they marry with the
meat they eat. As we have detailed elsewhere (Vowles 2021), amongst the Ju/’hoansi, these fables often
revolve around the elephant-girl; a character who is both elephant and girl, eaten by her husband when
he confuses her with meat (Biesele 1993). The San continued to view the elephant as meat one cannot
eat due to their ontological conflation with women and the recognition of physical and behavioural
similarities between them (Biesele 1993).

Additionally, both women and elephants have a similar relationship with rain. Rain animals, typically
large herbivores like elephants, are metaphorically slaughtered for the spilling of their blood ushersin
the spilling of the rain (Bleek 1933). Women, specifically pubescent, menstruating and pregnant
women, had a similar potency. “The menstruating woman, in /Xam mythology, produces blood imbued
with potency similarly to that of the rain-animal whose blood must be spilled to produce desirable rain
(Bleek 1933)” (Vowles 2021: 40; also Solomon 1989 [e.g., 46, 71, 72, 102; 1992: 297, 298, 313], 2019).
Due to the centrality of the mother-child relationship to the organisation of their respective societies,
the San also revered women and female elephants for their child-rearing capacities (Parkington & de
Prada-Samper 2021; Vowles 2021). As the latter author concludes, the conflation of women with
elephants throughout San ontol ogies suggests that the elephant imagery at Keurbos 4 may contribute to
agendered intention for the painted assemblage.

The elephants and female figures are painted alongside three distinguishabl e types of vertical imagery.
The first are paint ‘runs’, which may be unintentional and the result of too much pigment being applied
to the surface of the cave, or its consistency being too thin (Fig. 9). The second are intentional finger-
width smears of pigment, some of which are juxtaposed over other imagery (Point D in Fig. 5). And the
third are intentional, short, somewhat perpendicular, finger-width lines (Point E in Fig. 5). The addition
of this vertical, red imagery may contribute to the gendered associations of rain and blood established
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within the cave by the female figures and elephants. We posit that the short lines may be tally marks
which suggests a counting motive. Both the menstrual cycle and gestation period are structured by the
measurable passing of time. The menstrual cycleis typically 30-days long with significant fertile and
infertile phases, while the gestation period is 9-months long. The tallies may reflect the counting of the
days and months associated with these two physiological cyclesin response to gendered understandings
of time and its quantification (see for example, Solomon 1995: 178-182).
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Figure 9. Two elephant figures enhanced by D-Stretch CRGB. Note the paint runs coming from the elephant on

theright.

Figure 10. Two elephant figures, above arow of elephant figures, enhanced by D-Stretch CRGB. Note the
variability in size and the juxtaposed positions.

5. Discussion: Living landscapes and the agency of the cave

David Morris haswrestled with the meaning of the rock art-place relationship (Morris 2022), in his case
the rock engravings at Driekopseiland on surfaces in the bed of the Riet River (see also Solomon 1995:
189-190). We quote Morris here (2022: 257, 258, 262):

10
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Through the lens of arelational or new animist perspective (Bird-David 1999), the interpretation
[Morris here refers to his 2002 dissertation] proposed that Driekopseiland, as a powerful place
(Deacon 1988), was a site used in rituals, arguably those specifically linked with the “new
maiden”, who according to #Kamme-an, mother of Dia'kwain, possessed “the rain’s magic
power” (Lewis-Williams 2000: 273). It was proposed that the place itself became an active
element in the rites, no longer as mere physical space but indeed becoming a virtual subject in
itself, as Michael Houseman (1998) would argue with reference to the redefinition of social
personhood that initiation entails.

One of the conclusions of the new interpretation of Driekopseiland was that a metaphorical
understanding of landscape and arelational appreciation of how particular places may take on a
form of emergent personhood — and the possibility that different parts of the landscape could vary
in ritual significance (hilltops in different assemblages associated with rain-making rites, for
instance) — may be factors more germane to the questions of variability in the rock art here than
the repeated attempts to work out the ethnic and cultural affinities of the engravings.

Houseman (1998: 461), cited earlier, writes of the way particular places in landscapes become
powerful adjuncts in rites of passage, becoming no longer mere objects, but virtual subjects
themselves. It is not that rituals create the links between individuals and places, Houseman
emphasises, for initiates would already know the landscapes in which they live. Rather, therites,
as emotionally laden haptic events, re-contextualise the pre-existing links, instituting particular
locations as depositories of “social personhood” (Houseman 1998).

Morris and Houseman introduce place as a participant in ritual, imbuing it with personhood. This
coincides with our reading of the existential feeling of Keurbos 4 as a place and our suggestion here of
the lived experiences of women in the cave (Ingold 2000). That this phenomenological and ontological
perspective on enacting the place and the landscape was one held by San, in this case /Xam, people is
supported by an oft-quoted poem/song offered by Dialkwain to Lucy Lloyd in July 1875 included
below. The poem/song repeats the words “feel” and “place” in reference to each other in a manner that
suggests that a place has a “feel” as equally as people impart feeling to a place (Bleek & Lloyd 1911:
236-237 original lineation):

The Broken String

People were those who

Broke for me the string.

Therefore,

The place became like thisto me

On account of it

Because the string was that which broke for me.
Therefore,

The place does not feel to me

On account of it.

For,

The place feels asif it stood open before me
Because the string has broken for me.
Therefore,

The place does not feel pleasant to me

On account of it.

6. Ochre, blood and ritual

The nexus of our argument for repetitively held events at Keurbos 4 focused on and for women, and
their menstrual rituals, lies in the symbolic connection between ochre (haematite) and blood
(haemoglobin) and the requirements of seclusion, intimacy and privacy. In an intellectual lineage
stretching back to Durkheim (1915), in the wider evolutionary sense this nexus has been argued forcibly
by Watts (2009) and his colleagues (K night 2009; Power 2009) who have shown that San conceptually

11



Vowles & Parkington SAFA 2025/3653

link the blood of women’s menstruation with the blood of a hunting kill (Solomon 1992: 313-316). This
linkage leads to a wide range of prohibitions and observances relating to the dangers of menstruating
and menarcheal women for active hunting males.

The Bleek and LIoyd literature associates powdered ochre with the activities of the new maiden, reliably
thought to be a newly menstruating young girl, who is isolated, particularly from men of the age to
participate in hunting, and who is cared for by the other mature women in the group. In Hewitt’s words
(1986: 281), on her release from isolation she:

Had to treat all the members of her household with buchu and give the women of the band red
haematite with which they were to paint their cheeks and decorate their karosses. She was also
expected to paint haematite stripes ‘like a zebra’ on the young men of the band to protect them
from death by lightning caused by !Khwa (amythical water being or, in some views, the animated
water itself [de Prada Samper 2018]).

He goes on to say that “apart from the treatment of members of the band, the water source in current
use also had to be thoroughly sprinkled with powdered haematite to appease 'Khwa, who, it was
believed, might cause the pool to dry up completely” (Hewitt 1986: 281). | Khwatook a special interest
in new maidens who had to be extremely careful not to anger this potent force. These observances
underline the intimate connections thought to link menstruants, blood, ochre, and the potency of rain
and water.

The underlying structures of these menstruation rituals, we argue, are privacy, intimacy, female social
cohesion and the presence of ritual danger. In atopographic circumstance differing from that of theflat,
arid karoo of the /Xam, we might expect women to take advantage of the availability of an isolated and
very private cave, as Van Rijssen suggested (1980). A cave naturally exhibiting strong haematite-like,
seemingly artificial, but actually geological, mural patterns of red colouration might have been
particularly appropriate for the locating of ritual events, with the placeitself actingin the way Houseman
(1998) and Morris (2022) describe above.

We therefore suggest that the secluded locality of Keurbos 4 and the preponderance of female-
associated imagery therein are related to the pigmented rockface. With the rockface being naturally
imbued with blood-like stains that could be conceptually referential to the lived experiences of woman
and concepts of womanhood, where “...the canvas itself may have attracted San women as they sought
a secluded and sheltered site in which to produce art meant only for themselves and generations of
women to come” (Vowles 2021: 43). In this light, we view the women as actual, living women rather
than mythic, seemingly involved in repeated ritual of a gendered nature, situated in a place embedded
with a feel. And that place could only be Keurbos 4 as “places not only are, they happen” (Casey 1996:
13).
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ABSTRACT

This paper presents the results of an investigation into three structures situated at the centre of the 19"-
century Plaatberg Mission Station, in the Free State province, South Africa. First, we locate the study
site within the larger Mission Station. Second, excavated data are presented according to spatial context,
and then variations within the midden dataset are used to suggest different periods of occupation and
missionary presence. Lastly, these findings are interpreted against the broader context of historical
events.

ABSTRACT IN SESOTHO

Pampiri ena e phatlalatsa sephetho sa liphuputso tsa likarolo tse tharo tse fumanoeng botebong ba
’mishone oa Plaatberg lilemong tsa bo 1800s. Re gala ka ho hlakisa sebaka sa liphuputso ka hare ho
’mishone ka kakaretso. Ebe seo se lateloa ke lintlha tse epollotsoeng li hlahisoa ka har’a moelelo oa
sebaka, *me ho fapakanngoa ha data e bohareng ho sebelisoa ho totobatsa mekhahlelo e fapaneng ea
mesebetsi hammoho le boteng ba baromuoa. Qetellong, liphetho tsena li hlalosoa ka ho bapisoa le
moelelo o pharaletseng oa liketsahal o tsa nalane.

Keywor ds: Platberg, Wesleyan Mission Station, historical archaeology

1. A brief history of the Plaatberg Mission Station

The Wedeyan Methodist Missionary Society (WMMS) was established in England in 1811, with
Methodism introduced to the Cape in 1813 by Reverend Barnabas Shaw. By 1832, Methodist centres
were established throughout the Western Cape and were steadily expanding northwardsinto theinterior.

The Plaatberg (also known as Platberg) Mission Station was founded in what is now the Free State in
1833 to serve a group referred to as Bastaards or Newlanders. Between 1833 and 1839, five itinerant
missionaries passed through before James Cameron brought stability in 1840, overseeing the planning
and construction of its physical infrastructure (van Heerden 1993; Esterhuysen et al. 2019). Richard
Giddy managed the station from 1845 until 1855 (WMMS 1856), although war between the British and
Moshoeshoe left the station largely unoccupied between 1851 and 1853 (Esterhuysen et al. 2019).

In 1854, British sovereignty was withdrawn, and the Vrystaatse Republiek (Free State Republic) was
declared (Venter 1960). Over the next 10 years, three different missionariestried to navigate the conflict
between the BaSotho and the Free State Republic. By November 1865, the station was abandoned, and
in 1866, the land was subdivided into farms for Boer settlers (Bosch 1967). Plaatberg fell within this
‘conquered territory’, and when the BaSotho continued to fight to reclaim their land, additional Boer
commandos were dispatched to expel them (Bosch 1967; Esterhuysen et al. 2019).

The site
The Plaatberg Wed eyan Mission Station is located within a gorge on the southern aspect of a sandstone
escarpment on a farm called Pinekloof (portion 291), 5 km south-west of Ladybrand, and 10 km west
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of the Caledon River (Fig. 1). Notably, the name Plaatberg or Platberg, despite being an appropriate
descriptor of the topography, originates from an earlier Wesleyan Bechuana Mission Station on the
Vaal River that was abandoned in 1833 (Broadbent 1865).

This temperate grassland region receives an annual rainfall of between 600 and 750 mm, with most of
the precipitation falling during the summer months (Mucina & Rutherford 2006). However, the
presence of a perennial spring contributes to the abundant growth of shrubs and trees, including
Buddleja, Euclea, Olea, Leucosidea, Rhamnus, and Searsia (Rhus) in the deep, sheltered kloofs.

Zimbabwe
Namibia

Botswana

South Africa

Ladybrapd
.
Bloemfontein °

O | & S ik

Figure 1. Google map showing the tpogrhy and location of Plerg Wesleyan Mission Statio in eI ation
to present-day Ladybrand, South Africa and Maseru, Lesotho.

This paper reports on excavations of three structures at the Mission Station. The purpose is to situate
the site within the wider mission layout and present spatially, and where possible, chronologically
contextualised excavation data.

2. Methods

Mapping the Mission Sation

Over four seasons, all visible walling and structures were mapped and documented. The process began
with afoot survey, during which notable features such aswalling and vegetation — including non-native
plants like cypress, rosehip, almond, peach, and pomegranate — were recorded using a Garmin Oregon
550 GPS device. These data points were uploaded to Google Earth Pro and used to generate a
foundational reference map.

Over the next three years, the site was systematically mapped using a Nikon Total Station (DTM-330).
Data points gathered in the field were uploaded into AutoCAD and QGIS in the field, allowing for
immediate verification and checking. Google Earth Pro and 1:50 000 digital maps were used to cross-
check and verify the constructed maps.

The Mission Station featured a main north-south street, lined with houses (Fig. 2). The houses were
often connected to enclosure walls and were either mudbrick, reed-walled hartebeest houses or a
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combination of both (see Klatzow 2023). Enclosed fields and/or gardens extend away from the main
street. A secondary north/south street may have existed further west, but the area has since been
converted into ploughed fields. The ephemeral walling in this ploughed field is represented by dotted
lines (Fig. 2).

To the east of the station, more ephemeral remnants of circular structures were documented. Material
eroding out of the north-west side of the hill (wash) led to a platform with circular stonewalling
concealed from plain view. Structures on the west-facing hillslope, also concealed within the treeline,
may also have served the purpose of hiding stock or people if the vegetation line was the same in the
past.

A graveyard was located to the north, across a small ravine formed by a mountain spring (Fig. 2). It
consists of approximately 105 graves distinguished by stone capping and/or headstones, or cypresstrees
planted in the grave surround. Due to substantial overgrowth, each grave was numbered to mitigate
against double counting. In this area no other building foundations were visible, and there was minimal
animal or insect disturbance, unlike the settlement, which has been extensively disturbed by ground
squirrels, mice, termites and antbears. It should also be noted that, over the years, the sandstone
foundation stones have been repurposed for construction elsewhere, and topsoil has been scraped or
removed for agricultural activities. Features ‘a’ and ‘b’ (Fig. 2), for example, are suggestive of more
recent human intervention. These mounds appear to have been created by a tractor scraper, or grader.
We were later made aware that the farmer had used heavy machinery to extend his fields and obtain
topsoil.

Figure 2. Map of the Plaatberg site showing excavated structures PPH, MMH and HGH, and midden PPHm,
with possible recent earthworks indicated by aand b.

Excavation of the central precinct

In this section, we present the findings from our investigation of three structures situated at the centre
of the station. Two of these structures are enclosed by an outer wall, while the third stands prominently
between two furrows. Remnant walling suggest that this structure may have been enclosed separately.
Collectively, we refer to this area as the ‘mission precinct,” with the individual buildings designated as
PPH, MMH, and HGH (Fig. 3; see also Esterhuysen et al. 2019).
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Figure 3. Map of the mission precinct showing the positions of structures PPH, MMH and HGH.

The foundations of structures for the most part consist of two wythes of dressed sandstone. The walls
of structures are between 43-45 cm thick: each stone measuring approximately 20 cm in width. In
instances where buildings retained their foundation stones, multiple tiers were observed, constructed to
a height of up to 60 cm. Mudbrick, or reed walling with daub, were used to complete the various
structures.

The boundary walls that enclosed the precinct and fields were wider (60 cm) with the gap between the
wythes measuring 20-30 cm, potentially serving as a space for fence poles.

PPH: On the southern side of the mission precinct, the foundation of adistinctly cross-shaped structure
was discovered, measuring 18 m in length and 15 m across (Fig. 4). The walls of the structure were
exposed and subsequently mapped, along with associated artefacts. Small 25x25 cm test pits (STPs)
were excavated in and around the structure. A witnesstrench (25x50 cm) was opened inside the eastern
wall of the structure to reveal the stone foundations and expose a ledge that had been incorporated into
the foundation wall to support joists for a wooden floor (Fig. 5).

Walling along the western front of the structure was inconsistent, and several attempts to probe for
walling and define the building’s shape proved unsuccessful. Two additional trenches, PPHt (1 & 2),
were excavated to the base of the visible walls to explore the possibility of an entrance between the
parallel walls, or to identify a foundational layer of connecting stones that might complete the corner

(Fig. 6).
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Figure 4. Foundations of PPH showing trenches (PPHt), midden (PPHm), STPs & witness trench.

Figure 5. Photograph of the ledge in the stone foundations excavated at the PPH structure.
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PPHt — Trench Excavation: PPH trenches reached the base of the sandstone foundations on both sides,
but no connecting stones were found. Significant material remains and mud brick had accumulated
between the walls, with the original walking surface |located approximately 60 cm below the datum.

0 20 40 60 80 100

PPH Trench 1 (J3)
South section

& Root Layer
5] Rubble Mud Brick

DEooo.-

Figure 6. Drawing of the stratigraphy of the south wall of J3/T1 (left) & the east wall of J3/T2 (right).

The trenches were excavated in 20 cm spits because much of the material had either collapsed or washed
in between the walls. However, some material, like a large earthenware pot and grindstone, at the base
appeared to be in situ, and are suggestive of activity prior to the collapse of the structure.

PPHmM — Midden Excavation: Therewas only one midden found in the mission precinct, located directly
behind PPH. This extensive midden was utilised continuously over a significant period, resulting in a
substantial accumulation of debris. The absence of any other nearby middens suggests that PPHmM
served the entire enclosed precinct.

The excavation of the midden took place over two field trips in 2015 and 2016. Four square metres
were excavated, which represents only a fraction of the midden. The excavation targeted three full
square-metres (F1.1, F1.2 and F1.7) and two half-square-metres (F1.3A and F1.8A). Thesewere dug in
5 cm spits and reached a depth of approximately 80 cm below datum. Animal disturbance, caused by
squirrels and termites, was evident (Fig. 7). Notably, due to burrowing and disturbance in F1.1, the
deposit between 40-63 cm was analysed as a single unit.

F1-2 F1-7
0 50 100 150 200

- termite

Burrow
S~ Roots
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E Red-brown
901 [ e
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Figure 7. Stratigraphic drawing of the F1.2 and F1.7 west wall.
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Square F1.7 was excavated down to about 60 cm, at which point a hard, red layer was encountered.
This layer is labelled ‘red’ in Figure 7, and it also extends through F1.2. It was excavated down to 80
cm to investigate whether there were any artefacts beneath the mudbrick, but at that depth, a hard, stony
layer was reached, believed to be the original surface.

MMH: The structure situated in the centre of the mission precinct stands out as the largest mudbrick
mound on the site, possibly due to internal mudbrick wall divisions. The approximate dimensions of
the mudbrick mound on MMH were 15-20 m north-south, and about 30 m east-west. The exact
dimensions of the house were difficult to determine as the foundations were entirely covered in
collapsed walling. Attempts to excavate the main structure proved futile, as we could not break through
or lift the hardened mud brick without mechanical digging equipment. Consequently, most work around
MMH involved trying to expose the outer structure, probing for a house midden, and excavating around
stone features behind the main house.

There were two dressed flagstones situated on the western end of MMH (Fig. 8). These stones, and
those below them, were cleared in the hopes of uncovering steps like those found at HGH (see HGH
excavation). It appeared the stones had either collapsed or been removed. Only the two flagstones at
the top, and possibly the large stone at the bottom, remained (Fig. 8).

Figure 8. Photograph of what may be the remains of steps at the western end of MMH.

Wall segmentsvisible at the eastern end of the mound were exposed and excavated but were studied as
two separate entities: MMH-aand MMH-b (Fig. 9), because MMH-awalling was much rougher in style
and gave the impression of a different utility space. The MMH-a walls were exposed and surface soil
was removed to a depth of 20 cm within the walled area (K10) (Fig. 10). A two-metre strip was then
extended from the western end of the wall to establish whether the walling continued west to meet up
with the main MMH structure. The walling did not extend beyond the L 11 square. Part of the trench in
M11 was dug deeper to check for foundational walls, considering the possibility that the top courses of
stone had been repurposed or stolen. No walling was found, but the test trench revealed distinct layers
of very hard mud brick followed by a very soft ashy deposit (Fig. 11). The excavations within and
around the structure yielded little in the way of material culture.

MMH-b revealed an interesting feature with a distinctive shape (Fig 12). On the northern end, there was
one long wall that ended abruptly, and in proximity a shorter U-shaped structure. Towards the east, a
small circle of raised stones was observed that may have functioned as a plastered platform of some
kind.
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Figure9. MMH-a& b position in relation to the mound of mud brick and relative to PPH.
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Figure 10. Plan drawing of the walling of MMH-a.

This areawas cleared and the extent of the walling exposed. Two square metres were excavated in the
U-shaped walling to establish its function. These two squares were labelled K-S and K-N; only K-S
was excavated.
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Figure 11. Section drawing of the southern wall of M11 (MMH-a).

Figure 12. Plan drawing of the MMH-b walling.

The goal of excavating K-S was to uncover the base of the stonewalling, determine its depth, and
identify any remains. The stonewalling extended approximately 40 cm below the surface and has a base
of compacted mud brick (Fig. 13). From 40 cm downward, a large upright stone was found near the
centre of the square, and between 45 and 60 cm below that, individual mud bricks were exposed and
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removed whole. The cluster of rocks on the eastern side of MMH-b was excavated down to the base of
the stones to establish if the feature continued in any direction. The eastern corner of the feature was
probed by digging a STP to establish whether more foundation stones existed deeper underground (Fig.
12). It was found that this was a solitary, circular stone feature.

HGH: Foundations on the northern end of the mission precinct (HGH) were uncovered, revealing a
simple rectangular house (£15x8 m) with a set of stepslocated midway along the west-facing wall (Fig.
14). A door latch found next to the steps suggests that this was the formal entrance to the house, opening
onto the main street.

i AR, 705 ) ST E
Figure 13. K-S 40 cm below surface.
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Figure 14. Map of HGH including the stairs, buttress and exaton (left). Photo
wall leading into the HGH structure (right).

»

of the steps on the western

Two square metres were excavated outside of the structure on the northern side of the foundations (M 10
and M11). The decision to excavate in this area was prompted by numerous finds brought to surface by
rodent activity. After two auger tests yielded some artefacts and identified an ash lens at 80 cm below
the surface, the two squares were excavated to a depth of 120 cm.

The initia intention was to excavate in 10 cm spits, but the sloping ground made this impractical.
Instead, we shifted to exposing layers and features (Fig. 15). Significant overburden caused by rodent
burrowing was recorded with the most substantial displacement of soil in M 10 (40-50 cm), coincident
with alarge burrow. Beneath this overburden we encountered a layer of mudbrick and broken window
glass. The mudbrick was underlain by a sterile layer of clay. At the north end of the square, an ash layer
emerged, extending into M11. Considering the lack of finds in M10, the decision was made not to
excavate through the hard mudbrick in M11. The extent of the mudbrick suggested that the north wall
of the house had collapsed outwards.

10
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3. Results

For this paper, we first set out the data spatially to highlight palimpsests of material categories, which
may loosely indicate different activities or provide information about structures across the precinct. In
the case of PPH we distinguish between the midden (PPHm), in which material was intentionally
discarded, and material found from PPHt, STPs, and surface clearing, which was incidental or event
related. We then present the changes within the midden dataset that may point to different occupation
periods and different missionaries. For detailed appendices of finds see Hunt (2020).

Figure 15. HGH excavation west wall.

Faunal remains

Most bones originated from domestic mammals such as cattle, sheep, and goats, with afew exceptions
of wild animals (Table 1). Differentiating between sheep and goat was challenging, and only seven
sheep and three goats were definitively identified from a total of 65. Most bovid bones were classified
to size class.

PPH: PPHm contained over 2370 fragments of bone of which only 210 were diagnostic. Domestic
animals predominated, but several bird bones, including those from chickens, possible Guinea fowl,
and a duck or goose, were also recovered from PPHm, along with a fish bone and two bivalve mollusc
shells, likely from a local stream or river. Additionally, bones from a wildebeest, a possible blesbok,
and a domestic dog were found, aswell as two pieces of ostrich eggshell (OES).

Twenty-seven diagnostic bones showed cut marks, three exhibited sawing marks, and one had been
chopped. Among undiagnostic bones, only 58 fragments out of a sample of 2161 showed evidence of
butchery. Just over half of the assemblage was unburnt (52.6%), while 42.6% were burnt brown. Only
12 boneswere burnt black, grey, or white, indicating prolonged burning. Signs of weathering, including
fractures, flaking, erosion, cracks, and root etching, affected roughly half of the assemblage.

Bone fragments from across the rest of PPH (n=567) were largely undiagnostic (91.1%). Only 25 from
PPHt and 14 from the STPswere identifiable. Bones from the PPHm were generally in better condition
than those found outside of the midden, suggesting regular use of the midden and therefore shorter
exposure of discarded bones.

MMH: Only five out of 118 bones could be identified to species. two Bos taurus (cattle), one
Ovis/Capra (sheep/goat), and two wild animals (Connochaetes sp. and Herpestidae). Additionally, two
bones were identified as Bov I/l and Bov I11, respectively. Most bones (63.6%) came from MMH-b,
and 34.7% from MMH-a, with the remaining few bones recovered from test trenches (eight bones) and
the western steps.

11
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All bones from MMH-awere burnt black, grey, or white, indicating severe burning. In contrast, 54.1%
of the bones from MMH-b were burnt brown, while the rest were burnt black, grey, or white. The
severely burnt bones from MMH-b were primarily from the K-S excavation. Five bones from MMH
showed signs of butchery, with four from MMH-b and one recovered during wall clearing.

Table 1. Number of Identified Specimens.
Species PPHmM | PPHt PPH STPs | MMH | HGH
Canidae (canid)
Bostaurus
cf. Bostaurus (probably cattle)
Ovisaries (sheep)
cf. Ovisaries (probably sheep)
Capra hircus (goat)
cf. Capra hircus (probably goat)
Ovig/Capra (sheep/goat)
cf. Ovig/Capra (probably sheep/goat)
cf. Damaliscus pygargus phillipsi (probably blesbok)
Connochaetes sp. (wildebeest)
Bovidae | (small bovid)
Bovidae I/11 (small/medium bovid)
Bovidae Il (medium bovid)
Bovidae Il (medium bovid - wild)
Bovidae [1/111 (medium/large bovid)
Bovidae Il (large bovid)
Bovidae [11/1V (largelvery large bovid)
Xerusinauris (South African ground squirrel) 1
Rodentia (rodent)
cf. Leporidae (hare)
Mammalia (small mammal)
Gallus/Numididae (chicken/guinefowl)
Gallus gallus domesticus (chicken)
cf. Gallus gallus domesticus (probably chicken)
Herpestidae 1
Anatidae (duck/goose)
Aves (bird) 2
Anura(frog) 1
Anura/Reptilia (frog/reptile) 1
Fish 1
Total 210 25 14 7 12
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HGH: HGH produced a small bone sample (n=116). Only 33 of the total bones showed signs of having
been burnt, and all of these were burnt brown. Two bones showed cut marks, while six showed carnivore
damage. Eight out of the twelve diagnostic bones (cattle [7], sheep/goat [3] and Bov Il [2]) were
severely weathered, with large cracks, fine-line fractures, flaking, and erosion present. All diagnostic
bones were recovered from M10 and M11.

Flora

Plant remains were recovered through sieving and flotation of soil samples from PPHm, PPHt and the
STPs. A small charcoal sample from PPHt was analysed using a dark field microscope at 50 and 100X
magnification. Seeds and charcoal included Celtis africana, Leucosidea sericea, and Searsia (Rhus),
species commonly found in ravines and near the spring in the area (Esterhuysen 1992, 1996). The seeds
also mark the introduction of ‘foreign’ trees to the Mission Station, as evidenced by Melia
azedarach (Pride of India) and remains of Prunus persica (peach) and Prunus dulcis (almond). Other
trees, such as pomegranate, rose, and cedar, which are still growing on the site, may have been
introduced as early as the 1840s.

Both peach and almond were reportedly planted by the missionaries; but, the outer shells of the Prunus
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pits are nearly identical, so they were classified collectively in this study. Interestingly, all the shells
(n=24) found in PPHmM were broken, with 79.2% showing signs of burning. Of the 508 Prunus shells
recovered from PPHt, 89.6% were broken and 96.7% were burnt. This suggests the shells were broken
to remove the kernel and may have been almonds. A total of 71 whole pits, potentially then peach pits,
were identified in the assemblage (Table 2).

Cereal remains in PPHt included burnt and broken Zea mays (corn) cobs, while sorghum seeds were
found in PPHm. Additional plant remains from test trenches and around the walls comprised mostly
burs and corms from local flora (n=429 and 168, respectively), together with numerous White
Stinkwood seeds (n=130) and a significant number of broken peach/almond seeds (n=105).

Table 2. Number of identified seeds and pieces of charcoal.

Species PPHmM | Burnt Broken | PPHt Burnt Broken | STPs Burnt Broken | PPH Total
Cdtisafricana 32 0 7 24 1 7 130 0 14 186
Searsia sp. 10 10 - 0 - - 0 - - 10
Leucosidea sericea
(charcoal) 8 8 ) 0 ) ) 0 ) ) 3
Melia azedarach 1 0 0 1 0 1 1 0 0 3
Prunus persica/dulcis 24 19 24 508 491 455 105 16 89 637
Sorghum bicolor 8 0 5 0 - - 0 - - 8
Zea mays 0 - - e e 7 0 - - 7
Glass

Over 4000 fragments of glass were recovered from the precinct. A total of 154 shards were classified
as ‘bottle’ due to their colour, curvature, or shape. Five bottlenecks were recovered, one of which from
the PPHmM midden, with a clear screw-top rim, belonged to alater period. A perfume bottle stopper, the
most elaborate item found, was recovered from the surface of PPH (H1), without a firm context.

The flat glass varied in thickness and colour, indicating different uses such as window glass, flat-
panelled bottles, or cabinet glass. Most of the glass was clear but with heavy patination.

Weiland (2009) argued that window glass could be dated by its thickness, noting that asthe 19" century
progressed, people wanted bigger windows, requiring thicker glass. Thistrend continued until the early
20" century when machine-manufactured window glass standardised the thickness to between 3 and
3.3 mm (Weiland 2009). The average thickness of flat glass across the precinct is approximately +1.8
mm, suggesting small panes were transported in by wagon from trade centres (see Hunt 2020).

A concentration of window glass was found around the flagstone in MMH, and in the excavation next
to HGH. Many flat glass shards were found in the PPHm midden (744), but these panes would have
been broken elsewhere and discarded here. The distribution of flat glass around the PPH structure is
possibly the most interesting. Figure 16 represents the distribution of flat glass on the map of PPH. Each
circle represents the relative number of shards of flat glass, suggesting the presence of windows. The
glass clusters predominantly around the west-facing side of the structure, with smaller amounts to the
north and south.

Ceramics

The ceramic assemblage was divided into local and imported ceramic. Local ceramic is traditional
coarse earthenware, while imported ceramics predominantly comprise refined industrial ware and
stoneware. The local ceramic component was sorted into diagnostic (shape, rim and body, burnish, and
decoration) and undiagnostic categories.

Local ceramics

PPH: Few sherds (64) were found while looking for wall foundations and carrying out STP surveys.
Local ceramics were ailmost equally divided between the F1 midden (259) and the J3 Trenches (219).
A total of 24 rim sherds were found across PPH: 12 from the F1 midden, 11 from the J3 Trenches, and
one from the K3 STP. Of the 11 from the J3 Trenches, four belonged to a single pot (Fig. 17).
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Figure 16. Distribution of flat glass around PPH. Numbers in circles show the exact number of shards found in
each context.

Sherds recovered from the STPs, wall-exposure, and the F1 midden were generally very small, with
few pieces that could be refitted. In contrast, nine fragments from PPHt were successfully refitted,
revealing the profile of alarge pot featuring a decorative ridge running perpendicular to the rim (Fig.
17). This pot is one of the few examples of decorated ceramic in the local assemblage. Additionally,
PPHt sherds exhibited a higher proportion of burnishing compared to those from PPHm. Only five
decorated sherds were found: two with single incision (PPHm), one with multiple incisions and the
other with aridge (PPHt), and one with comb-stamping (F2/STP).

14
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Figure 17. Refitted pot from the base of the PPHt J3 trench (40-60cm Ash lens).

MMH: At MMH, 160 sherds were distributed mainly towards the eastern end of the structure, with four
found on the main house mound. At MMH-b, 69 of the 95 sherds were found at or near the surface
during clearing and wall exposure. MMH-ayielded atotal of 61 sherds, four of which were burnished.
Most of these sherds were also close to the surface. There were 15 undecorated rim sherds. Most of the
burnished pieces were found at MMH-b (51) with the remaining pieces (4) occurring in MMH-a, and
these were burnished either black (six) or a deep red (49). Nine sherds showed evidence of burning and
were found in MMH-a (six), MMH-b (two) and on the northern edge of the enclosure (one).

HGH: At HGH, 27 local ceramic sherds were found, all very small, with the largest measuring 68 mm
long. Only one was arim sherd, and none were decorated. Most of these ceramics (70.4%) were found
inM10and M 11, with afew othersfound augering, and foundation exposure. Six sherdswere burnished
(four red, two black), nine showed evidence of burning.

Imported Ceramic
A wide range of decorated, imported ceramic — mostly from England, with some Asian porcelain — was
recovered from the mission precinct. The analysis followed the methods set out by Klose (2007).

PPH: A total of 709 sherds were recovered from PPHm, with aworking count of 707 due to evidence
of fresh breakage. The minimum number of vessels (MNV) was 104. Most of the decorated sherdswere
transfer printed (TP) in various colours, but primarily blue, and with Willow Pattern or other designs
present (Table 3). Three sherdsrefitted to form a carinated bowl decorated with industrial slipware. The
ceramics found in the midden were generally very broken and incomplete, suggesting that whole or
mendable vessels were not being discarded even when chipped or slightly broken.

At PPHt 185 sherds were recovered (174 working count); TP blue earthenware predominated (46.6%
of the assemblage), with three sherds of European porcelain also being identified. Three ceramic pieces,
coloured red, blue and green, were reshaped into round discs, possibly for a game or for educational
purpose (Fig. 18).

A total of 130 imported ceramic sherds were found during the wall exposure and STP surveys (working

count of 119). The assemblage included five pieces of stoneware and six pieces of porcelain (two Asian
and three European). The rest were white-bodied ware, decorated with TP in various colours (Table 3).
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Figure 18. Repurposed ceramic pieces found in PPHt include pink and blue (J3/T1 surface-20cm), and green-
black (J3/T2/surface-20cm).
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Table 3. Imported ceramics from PPH (total number of sherds).

WARE | PPHm | PPHt | STPs
Stoneware

British/European | 50 | 2 | 5
Porcelain

Asian 3 0 2
European 15 3

RIW (white bodied white war es)

Hand painted harsh 10 11 7
Transfer printed: blue Willow 142 10 12
Transfer printed: blue other 175 50 28
Transfer printed: flow blue 38 26 11
Transfer printed: brown 10 7 7
Transfer printed: green 10 4 5
Transfer printed: pink 11 0 3
Transfer printed: purple 0 5 0
Transfer printed: black 14 4 6
Transfer printed: black. Colour-glazed 9 0 0
Sponge 31 5 3
Feather 0 1 0
Moulded 9 0 10
Industria dipware 39 16 0
Colour-glazed light green 11 0 0
Colour-glazed blue 0 0
Colour-glazed green 3 0 0
Colour-glazed brown 0 0
Undecorated 85 31 23
RIW (colour-bodied war es)

Jasper 0 1 0
Red-bodied ware 2 0
Unidentified 3 9 4
Total 709 185 130

MMH: The 136 pieces of imported ceramic pieces mostly came from MMH-b (66%), with few found
at MMH-a (7%) (Table 4). The MNV for MMH is 34, which includes a total of 18 rim sherds and four
foot-rings. Some sherds were diagnostic of their original forms, such as TP blue sherds forming a small
bowl and TP black sherdsforming avessel lid. One large rim sherd found in spit 1 of the excavation of
K-S appeared burnt or stained with charcoal.

Sixteen pieces of porcelain were found, one from Asia and the rest from Europe. Four sherds were
found at MMH-b, and the rest were found on the northern edge of the MMH near an animal burrow.
The small European porcelain assemblage included two rim sherds, and two-foot rings. Fourteen pieces
of stoneware were found, one from MMH-a, eight from MMH-b and five from test trenches.

HGH: A total of 46 imported ceramic sherds were found across HGH, 39% of which were found in and
around the structure, and the rest found in M10 and M11 (MNV=19). Ten rim sherds, and three-foot
ringswere identified. White-bodied wares comprised 60.5% of the sherds of which 53.8% of them were
decorated in TPin various colours (Table 5). Only one sherd of European porcelain wasfound in M 10.

Fourteen stoneware sherds were found (nine found in M10 and M 11, and five around the foundation).
The MNYV for the stoneware was estimated at eight. It is possible that these stoneware vessels were used
to transport ink when considering the high number of printing press pieces (see section on printing press
pieces). Two red-bodied earthen-ware sherds (see Klose 2007), possibly from the same vesseal, were
found in M10 and M 11 respectively.
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Table 4. Imported ceramics MMH (total number of sherds).
WARE | MMHa | MMHb | MMH STP & exposure
Stoneware
British/European | 1 | 8 | 5
Porcelain
Asian 0 1 0
European 11
RIW (white bodied white war es)
Handpainted harsh
Transfer printed: blue Willow
Transfer printed: blue other
Transfer printed: flow blue
Transfer printed: brown
Transfer printed: green
Transfer printed: purple
Tranfer printed: black
Transfer printed: black. Colour-glazed
Embossed
Sponge
Notched
Moulded
Industrial dipware
Embossed
Colour-glazed blue
Colour-glazed green
Colour-glazed brown
Undecorated
RIW (colour-bodied war es)
Red-bodied ware 0 0 0
Unidentified 0 2
Total 10 90 36
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Buttons, buckles and fasteners

A single metal button was recovered from PPHm (F1.1/spit 9), one buckle from (F1.1/spit 4), and two
hook fasteners (F1.2/surface and F1.7/spit 4). Six buttons were found in PPHt. Three of the buttons
appeared to be made of mother-of-pearl, two of metal, and one of either ceramic or glass. The metal
button found in J3/T1 wasalarge (18 mm diameter), flat button, with a shank on the back that has since
fallen away. Eyes of hook and eye fasteners were excavated from MMH-b (K-S spit 4) and HGH (M11

Spit 2), respectively.

Beads
The bead analysis followed Marilee Wood's (2005) method, which includes noting characteristics such
as the manufacturing process, shape, end treatment, size, length, and diaphaneity.

PPH: A total of 972 beads was recovered from PPH; this included the PPHmM midden, the PPHt
Trenches, STPs and those found during the process of exposing the walls. The midden yielded the most
beads (795), followed by PPHt (143).

All the beads recovered from the midden were drawn beads of different shapes. There was only one
barrel-shaped bead and four sphere-shaped beads, while the rest were almost evenly split between
cylinder (41.3%) and oblate (55.3%) beads. Twenty-two beads were broken and could not be measured
accurately. Most of the sample consisted of small beads (65.6%). Minute beads (those smaller than 2.5
mm) comprised 24.8% of the sample, medium beads 9% and there were five large beads in this
assemblage.
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Table 5. Imported ceramics HGH (total number of sherds).
WARE | M10/11 | Auger wall exposure
Stoneware
British/European | 9 | 5
Porcelain
Asian 0 0
European
RIW (white bodied white war es)
Handpainted harsh
Transfer printed: blue Willow
Transfer printed: blue other
Transfer printed: flow blue
Transfer printed: brown
Transfer printed: green
Transfer printed: purple
Transfer printed: pink
Transfer printed: black
Feather
Sponge
Moulded
Industria dipware
Undecorated
RIW (colour-bodied war es)
Red-bodied/terracotta 2
Unidentified 0 0
Total 28 18
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White beads and white-hearts (atrand ucent red bead with a white centre) predominate, making up 80%
of the PPH bead assemblage (Table 6). In terms of diaphaneity, 54.6% of the assemblage was opaque,
while 45% were translucent. Most of the white-hearts were heavily patinated and some of the beads
extremely fragile. Only one bead was compl etely transparent, and thiswasa clear, cylinder-shaped bead
with a diamond pattern on the surface. The length categories revealed one disc (extremely short bead)
and three long beads, while the majority were either short (69.5%) or standard in length (30%).

The beads collected from PPHt included one wound bead, while the rest were drawn beads. Cylindrical -
shaped beads were slightly more prevalent than oblate, making up 56.6% and 39.2% of the assemblage,
respectively. Additionally, there was one spherical bead and one ellipsoid bead. Only three beadsinthis
assemblage were broken, which corresponded with the relatively low level of patination. The colours
of the beads were like those of the F1 midden, with a large proportion of them being either white or
white-hearts (Table 6).

Thirty-four drawn beads were found during the wall-clearing and STP processes (Table 6), and three of
these were broken. The sizes varied between minute (45.5%) and small (54.5%) and in terms of shape,
they were either cylindrical (36.4%) or oblate (60.6%) with only one being spherical. Almost al the
beads were short in length, with only three being of standard length. Very few beads were heavily
patinated (21%). In terms of diaphaneity, 63.6% of this small assemblage were classified as opague,
while the rest were translucent.

MMH: A total of 28 beads were found at MMH, with 21 recovered from MMH-a and the remaining
seven from MMH-b. This distribution contrasts with other artefacts, where most were collected at
MMH-b and comparatively fewer at MMH-a. The discrepancy may be attributed to the use of a very
fine, 2 mm mesh sieve during the MMH-a excavation, while a dightly larger mesh was used at MMH-
b, potentially causing some beads to be lost in the sieving process.

Of thetotal beads, 13 were classified asminute, 12 assmall, and only three as medium-sized, suggesting
that sieve mesh size impacted bead recovery. The most common colours were white followed by white-
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hearts (Table 6). Diaphaneity was predominantly determined by colour: al white-hearts and one pale
blue bead were translucent, while the black, blue, pink, and white beads were opague.

In terms of length ratios, most beads were either short (16) or standard (11), with only one pale pink
bead categorised as long. The beads fell into two shape categories. 15 were cylindrical and 13 were
oblate.

HGH: Only nine beads were found at HGH (Table 6). Two beads (one blue and one white) were minute
in size, four were small, and two were medium, aligning with the trend of most beads being small or
minute. All the beads were short in length. Five beads were opague, while the translucent ones included
the white-heart, the blue bead, and one white bead. In terms of shape, five were cylindrical, and three
were oblate.

Table 6. The number of individual beads according to colour from across the mission precinct.

Beads PPHmM | PPHt STP & Walls | MMH HGHt | Totals
White-hearts 336 41 11 7 1 396
White 297 75 13 11 4 400
Black 50 5 3 3 2 63
Blue 35 8 4 5 0 52
Green 40 7 0 0 0 47
Red 11 0 2 0 0 13
Brown 1 0 0 0 0 1
Pink 17 6 1 2 1 27
Yelow 2 0 0 0 0 2
Orange 2 0 0 0 0 2
Clear 1 0 0 0 0 1
Striped 2 1 0 0 0 3
Unidentified 1 0 0 0 1 2
Total 795 143 34 28 9 1009

Sate

A total of 64 flat pieces of date, including five with ruled lines and seven date pencils, were found in
the midden. Several flat pieces of dlate had multiple, non-parallel scratches etched into their surfaces.
Three unlined flat pieces were found at PPHt, and 10 (one lined) were found during the exposure of the
foundation and STP surveys. Thirty-oneflat pieces were recovered from MMH-b, along with two from
around the house, and one pencil. Additionally, 10 flat pieces were recovered from HGH, with nine
coming from the trench.

Metal

A total of 120 nailswere found around PPH, 95 of which came from the midden. Of the nailsthat were
not too corroded, 20 were handmade and three were early machine-made. Diagnostic forms included
rose-headed (13), round flat-headed (16), rectangular flat-headed (12), and T-headed nails (seven). A
few bolts (one), nuts (three) or washers were recovered from PPH, and four pins/needles were found in
the midden, but only one, still with its head, could definitively be identified as a pin.

A total of 19 nails were collected at MMH, with 12 from MMH-b, three from MMH-a, and two from
the west steps. Nine nails were handmade, with rose-headed (six), T-headed (one) and L-shaped forms
identified. An iron brace drill was also recovered from MMH-b (E13 sub-surface). At HGH, 15 nails
were found in total: one during wall-clearing, one during augering, and the remainder in M10 and M 11.
Most were degraded, with only three possible T-headed and one rose-headed nail being identifiable. A
door latch wasfound at the top of the steps on the western wall and a small padlock was recovered from
along the same wall. The front of the padlock preserves the arm that once covered the keyhole, while
the back cover has fallen away, exposing the corroded lock mechanism inside.

Printing press pieces
A total of 14 printing press pieces, or moveable type, were found in the midden. All these pieces were
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made of the same lead aloy that survived very well over time. Only five of the 14 pieces had a letter.
The remaining nine pieces of metal were of similar shape and had the same indented notches along the
long edges. These were presumably either used as spacing tools to break up words, or have since been
broken and the letters not found. At MMH, three printing press pieces were found, all at MMH-b. Two
could be classified as letter pieces but the letter was only identifiable on one: a very ornate capital E.
The third press item was a miscellaneous piece.

A total of 58 pieces of printing press metal was found across HGH, a far higher number than those
found elsewhere on the precinct. Of these 58, 16 were definite |etter pieces with the letters still visible
on the end.

Other

A ring was found in the PPHm (F1.1/40-63) and analysed by the School of Earth Sciences at Wits
University, using an electron microprobe. The ring comprised a metal alloy with two blue/green glass
stones. A pipe stem and a few pieces of embossed tin, and a container roughly the size of a modern
sardine tin, was also recovered from the midden. A sample of lead shot pieces (15) was also found in
the F1 midden, of varying sizes (from 2 to 10 mm).

In PPHt (J3 40-60 ash lens) a piece of the inner workings of a musical instrument, like a harmonica or
accordion, was recovered.

Chronological markers

We present items using stacked bar charts to identify patterns or trends in the midden over time. In the
first chart (Fig. 19), we have selected itemswith known or associated dates of arrival, or periods of high
demand, as in the case of lead shot. Most of these items cluster between spit 2 and 12. In the second
graph, European ceramics are displayed to detect changes over time. Flow blue and blue TP are
ubiquitous, while sponge and hand painted occur above spit 13 and TP green between spit 10 and
surface. These trends are further explored in the discussion section.

Figure 19. Items associated with Rev. Richard Giddy.
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Figure 20. Change in European ceramics over time based on raw counts.

4. Discussion

The PPH structure was possibly enclosed by awall and strategically positioned at the main intersection's
crossroads. It is cross-shaped, matching the shape and dimensions depicted in Wesleyan missionary
John Ayliff's sketch of a chapel (ca. 1861) (Fig. 21) and is situated at the highest point on the site,
standing approximately 5 m above the station's northern edge and about 6 m higher than the western
edge. Based on its shape and prominent location, we propose that this structure is the chapel. The
centrality and visibility of this whitewashed building arguably symbolised the chapel’s pivotal role in
daily life. Its commanding position on the landscape would have conveyed both a sense of protection
(watching over) and surveillance (watching) of the community (Spencer-Wood 2002). This dual
purpose may also be reflected in the placement of the windows facing the road. Elsewhere, we have
argued that the crossroads and walled enclosures created an illusion of ‘order’, ‘class’, and ‘industry’,
allowing the missionaries to shape and control social, religious, and legal perceptions of community
membership and land ownership (Esterhuysen et al. 2019).

Unfortunately, from an archaeological standpoint, the home and domestic spaces of the missionaries
and their families remain largely elusive. The evidence for spatially defined activities or subdivided
spaces that might have represented the ‘ideal’ missionary home (Ashley 2018) is obscured beneath
collapsed walls and within disturbed deposits.

The archival records, however, provide some insight into the mission house, as described in aletter by
Cameron (n.d.: 148) dated 10 March (Letter to the secretaries of the Wesleyan Missions. Thaba N 'chu
10 March 1845 in the James Cameron. Letter Book, OFS Archive, Bloemfontein):

The Mission House at Platberg is a very good one of the kind, affording ample and comfortable

accommodation for amissionary and hisfamily. It consists of five rooms, akitchen, and a pantry,
stands near the Chapel, and is otherwise very pleasantly situated.
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Figure 21. Drawing of a chapel from Ayliff's diaries 1861 placed alongside the map of PPH.

The proximity to the chapel and the size of the mudbrick mound suggests that MMH, with itsinternal
brick divisions, was the original missionary’s house. HGH may have housed additional family
members, but the discovery of numerous printing press pieces (of moveable type) and stoneware ink
bottles suggests that this building also served as Richard Giddy’s printing office. As a trained printer
(Smith 1971; Picton 1982), Giddy reinstated the printing press in Thaba N’Chu in 1840 and later moved
it to Plaatberg in 1845 (Picton 1982). The presence of printing press pieces in PPHm thus provides a
marker of Giddy’s occupation. The majority were concentrated in levels 4-10 (Fig. 19). Notably, this
coincides with almond pips. Trees planted by Cameron would have reached reproductive maturity
during Giddy’s tenure and anecdotal evidence passed down through the Giddy family suggests that
Giddy significantly expanded the variety of fruit at the site (Taylor 1927). The unpublished document
suggests that a member of the Sephton family, from Giddy’s second marriage, planted almond trees
along with alarge orchard of pomegranates, figs, cherries and other fruits.

The mission precinct survived attacks by the BaSotho and was probably only destroyed by the Boersin
the 1860s, as a measure to prevent the BaSotho from using the structures and surrounding hills for
shelter. The protection afforded to the missionaries by the BaSotho allowed Giddy to continue printing
several publications between 1851 and 1853. This protection waslikely a strategic and diplomatic move
by Moshoeshoe, possibly influenced by the Paris Evangelical Missionaries (PEMS) stationed at Morija.
This immunity enabled Giddy to collaborate with the PEMS missionary Joseph Ludorf to print the
SeSotho versions of the Epistle of St. John and Revelation (Picton 1982). In 1855, Giddy also printed
Psalms for Arbousset, another PEM S missionary (Smith 1971). The Wedeyan-Methodist Report for
the year (1856: 59) praises the press for printing two proclamations issued by Moshoeshoe against
witchcraft and “the strong drink of the white people”.

The chapel served as a public space, frequently used for sermons and as a schoolhouse for teaching
literacy and religion to both adults and children (WMMS 1848, 1857). The ‘home-made’ counting
pieces and slate tablets and pencils are testament to these activities.

By contrast, the missionary’s home next door was a more private space, reserved for the missionary and
his family. The midden (PPHm) at the back of the precinct seems to have served the entire precinct.
The area behind MMH may have had various functions over time, possibly as a workshop, cooking
area, or even a space for more private instruction of the missionary's children.

Regarding European ceramics, blue TP ware and Willow Pattern was ubiquitous across the mission
precinct. Thisis unsurprising, as blue was the most popular colour for printing on English earthenware
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(Samford 1997) and the Willow Pattern gained popularity during the 19" century in both the Cape and
Britain. Its popularity may have been linked to it being one of the first patterns to have its price fixed
by potters to below that of other transfer prints (Miller 1980; Copeland 1999; Klose & Malan 2000).
Levels 4-10, which correspond to the transition from Cameron to Giddy, are also associated with
inexpensive hand-painted, dipped, and sponge-decorated ceramics (Fig. 20). These types of ceramics
were among the most affordable decorated wares on the market, as their decoration was applied by
relatively unskilled labour (Miller 1980). Sponged refined industrial ware became popular in the mid-
19" century (Majewski & O'Brien 1987; Klose & Malan 2000), as did the introduction of flow blue
ceramics into the American and South African markets (Samford 1997; Klose & Malan 2000; Klose
2007). However, unlike standard TP and hand-painted plates, flow blue ceramicswere considered much
more expensive (Miller 1980). It is tempting to suggest that the smaller number of flow blue pieces
reflects a distinction between everyday crockery and those reserved for special occasions (Miller 1980),
but alarger sample size would be needed to confirm this. Overall, the utilitarian nature of the ceramic
assemblage reflects both the Wedeyan ethos and the general affordability and availability of British
tableware in South Africa during the mid-19" century.

The beads recovered from the site are also typical of the period and were no doubt cached by the
missionaries for trading purposes. The white hearts, madein Venice, arrived in South Africa sometime
after the mid-1830s, and together with white beads appear at contemporary sites (1840s-1860s) in the
interior of South Africa (Wood 2008). The presence of pink and some of the green beads suggest a
possible trade link with Port Natal or trade through the Natal mission (Wood 2008). It should be noted
that some of the beads were heavily patinated and disintegrated into powder when lifted from the soil.
It has been suggested that the pH of the soil — and in this regard the presence of termites — may have
played arole in atering the chemistry of the glass. The original elemental composition of the glass,
however, would determine the response of the glass to corrosive agents including acidic and basic
solutions, water and general atmospheric substances (Pollard & Heron 2008). Thiswould also hold true
for some of the flat glass that was highly leached and patinated.

The bone analysis reveal s the presence of domesticated animals that were reportedly kept at the station.
Notably, very few wild animal remains were recovered from the mission precinct. Only a possible
Blesbok (Damaliscus sp.), a Wildebeest (Connochaetes sp.), and a waterfowl were identified. These
wild animals were found in the section of the midden associated with Reverend Giddy, suggesting that
the missionaries may have resorted to hunting for game meat after Carolus Baatjes people |eft with the
British in 1851 to fight against the BaSotho at the Battle of Viervoet. According to the British Resident's
memorandum, approximately 90 wagons, 800 women and children, along with cattle, marched with the
British troops, fearing an attack by the BaSotho while the fighting men were away (Theal 1883). These
fearswere not unfounded, as the British lost the battle, and the BaSotho attacked, set fire to houses, and
destroyed properties outside of the precinct at Plaatberg (Lucas 1878; Schoeman 1991), and no doubt
claimed the remaining livestock. The situation worsened when Carolus men, along with Fingo and
Barolong, retaliated on October 17", seizing significant numbers of cattle and horses from both the
station and the BaSotho who had settled around the abandoned area (Midgley 1949; Kirk 1989).

However, the limited presence of these game animals may also reflect the dwindling numbers of large
antelope in the region (Grab & Nash 2022). By 1856, members of the Paris Mission Society began to
note the stark decline in what was once a hunting ground for big game (Grab & Nash 2022), a change
driven by the shift from hunting to agropastoralism and undoubtedly exacerbated by the ongoing
conflict in the area.

Once the station and chapel fell into disuse, sections of the buildings and the hills were variously used
to take refuge, shelter and to cook or process food. The high number of locally made earthenware
ceramics together with the fruit pips and a grinding stone indicate some activity at the entrance to the
chapel prior to the final collapse of the walls. The final collapse of the station was brought about by the
Boers repeatedly ‘sweeping’ through to ‘clean out’ all the BaSotho from in and around the Plaatberg
(Bosch 1967).
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Later disturbances caused by both humans and animals have contributed to the loss of contextual
information. Accordingly, athough the site was initially approached with caution and excavated in
Spits, excavation strategies were adapted in response to these disturbances and shifted towards the
excavation of features. Klatzow (2023) successfully excavated domestic structures along the street, and
forthcoming publications are expected to provide comparative analyses and assess different approaches.

5. Conclusion

The study of the mission precinct reveals various activities and events that took place over time. The
shape and position of PPH suggest it wasthe chapel, whileMMH likely served asthe associated mission
house. The concentration of moveable type printing press items suggests that HGH also functioned as
the printing office. The other areas behind MMH are less defined and may have been multipurpose
spaces, adapted to the missionary's needs. The midden offers insight into the different occupations of
the site, while other sections around the chapel hint at the later use of the space before it ultimately fell
into disuse. The collapsed walls and remains of burnt structures point to the final destruction of the
station during the 1860s.
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ABSTRACT

Arthropod biology, entomology and forensic entomology are well-established fields in South Africa,
yet their application in local archaeological studies is underdeveloped. Here, we discuss the nature of
arthropod (mainly insects) presence reporting from excavation and laboratory analyses of
archaeological materials in South Africa. We assess the shortcomings of reporting trends, explore
interpretive possibilities based on a case study from two Early Iron Age sites (Le6 and Le7) and a
Middle Iron Age site (Evelyn) in the Limpopo Province, and suggest the way forward for optimal
recording of arthropod presence in archaeological deposits. In addition to presenting a case for
entomology sensu lato in understanding past environments, site formation processes, agricultural
practices and living conditions, we also highlight the role archaeologists can play in entomological
research by gathering present-day data on subterranean arthropod presence and behaviour.

ABSTRACT IN NORTHERN SOTHO

Payolotsi ya dikhunkhwane, thutadikhunkhwane le thutadikhunkhwane ditopong ke makala ao a
hlomilwego gabotse kudu ka Afrika Borwa, le ge e le gore phethagatSo ya makala a go thuto ya dilo tSa
kgale ga se ya hlabollwa gabotse. Mo, re ahlaahla sebopego sa go fa dipego ka ga go ba gona ga
diphoofotSwana t$a go hloka lerapo la mokokotlo (kudukudu dikhunkhwane) ge go sekasekwa dilo tsa
kgale tSe di epollotSwego le tSa ka laporathoring ka Afrika Borwa. Re sekaseka ditlamorago tSa go se
kgahlise tSa mekgwa ya go fa dipego, ra lekola dikgonagalo tSa tlhathollo go ya ka dinyakisiso ka ga
seemo le go akanya gore go iwa pele bjang go gatiSa ka botlalo go ba gona ga dikhunkhwane ka
megogolweng ya kgale. Go tlaleletSa go hlagiSa tiragalo ya go ba gona ga dikhunkhwane go kwesiSa
ditikologo tSa kgale, ditshepediso tSa tlhamego ya lefelo, ditiro tSa bolemi le maemo a go phela, re
gatelela gape tema yeo baSomi ba diepollwa tSa kgale ba ka e ralokago ka go dinyakisiSo tSa
dikhunkhwane ka go kgoboketsa tshedimoso ya lehono ka ga dikhunkhwane tSa ka fase ga mobu le go
ba gona ga diphoofotSwana tSe dingwe tSa go hloka lerapo la mokokotlo le maitshwaro a tSona.

Keywords: archaeoentomology, arthropods, bioturbation, entomo-archaeology, human-insect
interaction

1. Introduction

Arthropods — animals with hard exoskeletons and jointed appendages in the phylum Arthropoda — are
the most diverse group of animals on the planet (Miller & Rogo 2002), and the African continent boasts
arich arthropod species diversity (Scholtz & Chown 1995; Foord et al. 2011; Scholtz & Mansell 2017).
Interrestrial environments, familiar taxainclude spiders, scorpionsand kin (Arachnida), millipedes and
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centipedes (Myriapoda), and numerousinsects and kin (Hexapoda), and for societiesthat live near water
bodies, crabs and kin (Crustaceans). In addition to arthropods, other invertebrates such as earthworms
(Oligochaeta), and slugs and snails (Gastropoda) are also of relevance in archaeoentomology
(Versteegh et al. 2013; Backwell et al. 2022). Different groups of arthropods offer different avenues
from which to explore past human societies, or to interpret the environment in which these humans
lived.

Insects and arachnids are critical for maintaining ecosystem functioning (e.g., for nutrient cycling and
pollination, and as predators and prey). Insects such as aphids (Hemiptera, Aphididag), caterpillars of
moths and butterflies (Lepidoptera), beetles (Coleoptera), and grasshoppers, crickets, and locusts
(Orthoptera) can impact agricultural systems as pests, while predators such as spiders (Araneae) and
parasitoids such as wasps (Hymenoptera) act as biocontrol agents that keep pest numbers in check
(Nyffeler & Birkhofer 2017). Some insects such as tsetse flies (Diptera, Glossinidae) and malaria
mosquitoes (Diptera, Culicidae) are vectors of disease to both humans and livestock, while medically
important arthropods include poisonous and venomous insects and arachnids (Mullen & Durden 2002;
Goddard 2012).

Arthropods, in particular insects, are awell-known food source; in Africa, they are often referred to as
‘small meats’ and supply a rich source of protein and other dietary nutrients to its inhabitants (see van
Huis 2003; van Huiset al. 2013; Egonyu et al. 2021). Specific methods were developed on the continent
to collect insects for food using, for example, glue, light, and sound traps, and remarkably complicated
devices such as clay pipes to detect, attract, and/or trap insects (e.g., Junod 1913; van Huis 2003).
Today, entomophagy (the consumption of insects) is common throughout Africa, where many species
across different insect orders are consumed, as larvae and/or adults depending on the species, of beetles,
moths and butterflies, grasshoppers and crickets, termites (Blattodea, Termitoidea), and ants, bees, and
wasps (van Huis 2003: table 1; Kelemu et al. 2015; Farr 2021). People keep bees or collect wild honey,
and the soil of termite mounds (termitaria) is consumed because of its nutrient value (e.g., Grivetti 1979;
Hunter 1984; Y amashina 2010; Fairhead 2016; Farr 2021).

Insects and many other arthropods are also exploited for their medicinal value across various localities
(Meyer-Rochow 2017). In Africa, for example, traditiona healers use insects as medicine for humans
and livestock, including the use of crushed wasps to treat headaches, the consumption of mantis
(Mantodea) ootheca (egg case) to treat earache, and stick insects (Phasmatodea) to lose weight (van
Huis 2003, 2021). Termites also feature prominently in San healing symbolism (Mguni 2006, 2015).
An interesting example of contemporary medicinal use that includes both the organism and its burrow
is the use of baboon spiders (Araneae, Theraphosidae) to treat wounds. Here, a potion (muthi) is
produced by crushing the whole spider and mixing it with the root of alily. This mixture isthen stored
in the spider’s burrow to preserve its curing properties, after which it is applied to the wound (Manamela
2003).

Beyond their caloric and medicinal value, arthropods are part of various other aspects of human
societies. Arthropods are used in biomimicry, biotechnology and biomedical research (Bonning 2009;
Pulsifer et al. 2011; Bloemberg et al. 2021). Today, arthropods are used in forensic entomology where
specialist knowledge on the identification of (especially) insects, and their behaviour, biology and
ecology, provide evidence in civil and crimina cases (Williams & Villet 2006). In South Africa,
forensic entomology has aided in medico-legal investigations in criminal cases since the 1980s (e.g.,
Prins 1983, 19844, b). The accumulation of research on carrion-associated insects and stored product
pests, combined with the long history of taxonomy in southern Africa, form the foundation of forensic
entomology in the region.

Arthropods further provide building material, such as soil from termitaria, for the construction of
housing (Marchand 2009; Y amashina 2010; Farr 2021), while their body parts serve as ingredients for
hunting poisons (Bradfield et a. 2015; Bird et al. 2023). They are also used as material for ritual,
ornamental and musical objects. For example, the colourful elytra or hard forewings of jewel beetles
(Buprestidae) are incorporated into necklaces, and dancing rattles are made from the silken cocoons of
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Lasiocampidae and Saturniidae moths (van Huis 2019, 2021). Trade in insects such as mopane
caterpillars Gonimbrasia belina Westwood 1849, longhorn grasshoppers Ruspolia differens (Serville
1838), and insect products such as honey, or termitaria soil, have helped to establish significant rural
economies across Africa (Yamashina 2010; Mmari et al. 2017; Nemadodzi et al. 2023).

Arthropods are a source of stories, superstition, and symbolism; in particular, insects and arachnids
feature strongly in thefolklore of many African cultures (e.g., Junod 1913; Mguni 2015; Schmidt 2020).
Among Namibian Khoisan, the praying mantis holds special importance, both as an oracle and as an
omen, while southern African Bantu-speaking groups similarly consult amantisto help locate lost cattle
(Schmidt 2018). For many groups in South Africa, stick insects have healing properties and promote
wellbeing; they are seen as a vessel through which ancestors visit a sick family member (Junod 1913).
Bees and termites are ‘honey-fat’ creatures, substances that hold symbolic value for the southern
African San associated with concepts of creation in ritual symbolism (see discussion in Mguni 2015).
San groups believe that honey and fat possess supernatural potency and they are used for anointing and
are often linked with rain symbolism (Mguni 2015; see also Russell & Lander 2015). In West Africa,
the spider-like trickster, Anansi, plays a central role in folklore (Marshall 2007), while termites and
termitaria feature strongly in many African creation myths (e.g., Geissler 2000; Mguni 2006; Fairhead
2016; Farr 2021).

These examples show that insects and other arthropods were, and in many cases till are, often
welcomed in the living spaces and symbolic worlds of various sub-Saharan communities. The question
arises whether we can trace arthropod presence in archaeological contexts, and what their presence
might reveal about past peoples and environments, and how they may have impacted the formation and
preservation of archaeological deposits. We aim here to provide an overview of archaeoentomological
studies, assess the gaps in local reporting trends, and explore interpretive possibilities based on a case
study from two archaeological sitesin South Africa. We suggest the way forward for optimal recording
of insect presence in archaeological deposits, to contribute to both potential research avenues and
current biodiversity research in sub-Saharan Africa.

2. Arthropodsin archaeology

Arthropod presence in the archaeological record can be detected from the preservation of complete
insects or their body parts, or indirectly through ichnological proxies such as casts or imprints of
burrows and tunnels, as well as from taphonomic damage left on archaeological materials such as bone
(Baucon et al. 2008; Nascimento et al. 2021; Backwell et al. 2022; Bradfield 2023). The preservation
of arthropod body components is rare, requiring specific environmental conditions. Although the
conditions in which arthropods survive in archaeological deposits is understudied (see Robbiola et al.
2011), preservation is most noted for anaerobic, waterlogged, or desiccated environments (Buckland
1990; Elias 2009; Robbiola et al. 2011). Although rare, arthropod body parts can preserve, particularly
sclerites (the chitinous components of exoskeletons) when carbonised (Panagiotakopulu & Buckland
1991).

These remains and trace evidence of arthropods — largely insects and arachnids — are often encountered
during archaeological and palaeontological excavations from various localities around the world and
may be linked to post-depositional disturbances. Conversely, when deposited within the archaeol ogical
timeframe, such remains and signs of arthropods can make an important contribution to the
reconstruction of anthropogenic and natural environments and provide insight to the activities and
behaviours of the past peoples.

I Throughout the text, genus and species identifications include taxon authorities. These are the surnames, and in
some cases surname and initials, of the person(s) who first described the species. If a speciesis described under
the same genus where it is currently placed, the taxon authority does not get parentheses; if the species was
described by a particular author but the species was since moved to another genus, the taxon authority is placed
in parentheses. In Botany, additional taxon authorities are listed to indicate the authors involved in the name
changes.
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The reconstruction of palaeoenvironments through insect and other arthropod proxies is well known
(Elias 1994; Eggermont et al. 2008; Buckland 2014; Dickson & Walker 2015). For example, Versteegh
et al. (2013) found that earthworm-secreted calcite granules provide a reliable measure of ancient
climates. Similarly, the cellsin the nests of social bees (ichnogenus Celliforma Brown 1924) provided
anindication of the local palaeoclimate in which the ‘Taung Child” Australopithecine had lived (Parker
et al. 2016). However, there remains a need to explore the activities of past peoplesin relation to their
environments (e.g., Sutton 1995). As such, greater emphasis needs to be placed on the use of arthropod
traces and remains as archaeological indicators of human activity, by which settlements and past
economic landscapes can be reconstructed (Elias 1994, 2009; Sutton 1995; Ponel et al. 2000).

When arthropod remains can be identified to sufficient taxonomic resolution, various detailed questions
related to past economy, life, and society can be answered. For example, by exploring the macro-
remains of synanthropic beetle species (beetles associated with human settlements) at a multicomponent
settlement in Calvados, France, Ponel et al. (2000) were able to reconstruct anthropogenic components
in the formation of certain deposits spanning the La Téne and Gallo-Roman periods. Crop pests such
asthe peaweevil Bruchus pisorum (Linnaeus 1758) and the grain weevil Stophilusgranarius (Linnaeus
1758), contributed to the characterisation of the site’s agricultural activities, while the diversity of
phytophagous (plant eating) and the absence of silvicolous (species associated with forest habitats)
beetle taxa allowed for the reconstruction of the site’s environment and immediate surroundings. As S
granarius is not native to France, its identification also helped to reconstruct its introduction into the
area. Buckland (1981) similarly used S. granariusand other invasive synanthropic beetles to reconstruct
the expansion of agriculture across Europe. These studies not only help characterise prehistoric
exchange networks, but also allow for the reconstruction of the species’ introduction and changes in
their distribution because of such exchanges (e.g., Panagiotakopulu & Buckland 1991, 2009;
Panagiotakopulu 2001; King et a. 2009; Tuccia et al. 2022).

Insects can also inform on animal management activities. The presence of parasitic sheep ked
Melophagus ovinus (Linnaeus 1758) and chewing lice Bovicola ovis (Schrank 1781), both ectoparasites
specific to sheep, in late medieval deposits at Stéraborg on the south coast of Iceland confirmed the
presence of sheep, which can be difficult to distinguish from goats based solely on osteology.
Ectoparasites, along with coprophagous beetles, e.g., dung beetles (Scarabaeinae), indicate areas where
livestock were kept, and areas where wool was likely processed (e.g., Buckland & Perry 1989; Smith
1998; Grove 2001). The contributions of these archaeoentomological studies all address questions
archaeol ogists seek to answer (e.g., Allentuck & Greenfield 2010).

Tracing the antiquity of arthropods asfood is difficult, but insect remains, and parasites associated with
entomophagy, have been successfully identified in palaeofaeces across the Americas (Reinhard &
Bryant 1992; Sutton 1995; Elias 2009), offering a potential means of reconstructing prehistoric diets.
In the absence of insect remains, some scholars have suggested studying use-wear patterns (microscopic
striations produced by use over time) on stone and bone tools to determine their function, which could
provide evidence for the harvesting of insects in prehisoric diets (e.g.,, Tommaseo-Ponzetta 2005;
McGrew 2014). For example, Backwell & d’Errico (2001) argued that the micro-striations on bone
tools from Swartkrans, South Africa, were produced by digging into mounds for termites, supporting
the role of entomophagy in the early hominid diet.

The strong cross-disciplinary character of forensic sciences, drawing from various fields of knowledge
and research, is a good model to follow in archaeological investigations. Taphonomic studies focused
on the effects that carrion-associated insects have on organic materials, for example, also feature in
archaeological discourse. Archaeological interpretation relies on sound understandings of the formation
of archaeological deposits and associated artefacts. Under ideal conditions, insects are collected from
graves, tombs and mummified remains of humans and animals (e.g., Panagiotakopulu 2001;
Mosothwane 2011; Tuccia et al. 2022). Another example of research relevant to archaeology is how
vertebrate remains are modified by beetles, moths, termites, fly larvae, and ants, bees, and wasps
(Backwell et al. 2022; Mahomed 2022; Parkinson 2023). Such studies focus on the effects that certain
arthropods have on the preservation and interpretation of faunal remains (Backwell et al. 2012, 2022).
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3. Methods

To get a general sense of the nature of archaeologists’ reporting on the presence of insects and other
arthropods in southern Africa, we reviewed literature in two major southern African archaeology
journalsfor reference to insects and other arthropods: the South African Archaeological Bulletin (SAAB,
1950-2022) and Southern African Field Archaeology (SAFA, 1992-2022). To get a broad idea of the
kind of arthropod fragments present in southern African archaeological deposits, their possible
interpretations, and to identify potential specialised areas of research, we surveyed archaeological
materials originating from two Iron Age archaeological excavations (Fig. 1).
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Figure 1. Location of the Letaba and Evelyn sitesin South Africa.

Letaba is a first millennium AD settlement located on the southern banks of the Letaba River in the
Kruger National Park, South Africa (Antonites 2024). Materials in this study originate from areas
Le7.50, Le7.54, Le6.27 and Le6.52 (see Antonites 2025 for details). Evelyn is a 121-13" century AD
settlement located in the Klein Bolayi Game Lodge in the Limpopo Province, South Africa (Mouton
2025), and the study materials originate from Trench V. At both sites, 10 litre bulk soil samples were
systematically collected from the centre of each locus — the discrete excavated context defined by the
archaeologist during excavation — within a 2x2 m unit (see Antonites 2025).

These samples were processed using a water-separation technique often referred to as flotation (e.g.,
Limp 1974). Through aflotation system, agentle current separates different substances (e.g., stone, silt,
clay, bone, botanicals) into heavy and light fractions. A small sample of heavy fraction material was
selected to investigate the presence of arthropod remains and trace elements, which might otherwise
not have been collected using dry screening (Fig. 2a). Potential insect traces were identified from the
light fraction material (Fig. 2b) and sorted into groups based on texture, colour, and morphology (Fig.
2¢) (see Fowler et al. 2004). Within each group, specimens were examined under a stereo microscope
for similarity, familiar patterns, and embedded fragments of insect skeletal remains or other trace
evidence that could link the specimens to the behaviour or morphology of arthropods. Skeletal remains

(e.g., elytra, mandibles, etc.) were identified through morphological comparison with modern species
by trained entomologists.
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We use trace evidence here to refer to the remains or traces of an animal’s lifestyle, for example
burrows, earthworm casts, and silk, in line with the use of trace fossil in palacontology. Features, or
activity areas refer to features within a site, such as refuse pits and livestock enclosures.

Figure 2. Processing of potential insect traces. Unsorted heavy fraction material containing vertebrate remains,
charcoal, ceramics, and other debris (a); collection of potential insect traces (b); grouped insect traces based on
texture, colour, and morphology (c). Scale bar=10 mm.

4. Results

Literature overview: Arthropod reporting trends in southern African archaeology

Arthropods are mentioned in 26 of 722 SAAB articles and in 8 of 148 SAFA articles. Although the
archaeological themes of these articles varied, the majority note insect disturbances — usually from
termites — when describing excavated deposits (e.g., Humphreys 1982; Webley 2001; Cain 2009). In
one detailed example, nest structures and “head capsules” were used to identify Microhodotermesviator
(Latreille 1804) (identified as Hodotermes viator) as the termite species responsible for disturbing a
rock shelter deposit in southwestern South Africa (Manhire 1993: 5). The presence of actual arthropod
remains was sometimes noted, such as a possible mopane worm (G. belina) or larvae of related species
from amummified human burial in northeastern Botswana (M osothwane 2011).

Beyond exploring arthropods and their effects on the formation of archaeological deposits, other topics
include:

e The use of plants and ochre as insect pesticides/repellents in the past (Binneman 2000; Rifkin
2015);

e Reference to historical records of San and Khoi insect use as food and medicine (Prins &
Rousseau 1992; Wilson 1993);

e Ethnographic examples where San and Khoi cosmology draw on insect imagery, such as the
mythical trickster that can take the form of the praying mantis (Schmidt 2020).

Fromarock art perspective, Mguni (2015) provides several examples, especially from the Matopo Hills,
Zimbabwe, of termites and termitaria represented in southern African rock art, while Mguni (2013)
described several paintings from the Cederberg depicting anthropomorphic forms influenced by San
belief and cosmology inspired by the life cycle of dragonflies (Odonata, Anisoptera).

Extending the literature survey beyond the SAAB and SAFA, the depiction of insectsin southern African
rock art have been noted elsewhere, such as:

e Moths in South Africa’s uKhahlamba-Drakensberg Mountains and at the Brandberg in Namibia
(Hollman 2007);

e Bees, honeycombs and/or bee’s nests in the Drakensberg at Ndedema Gorge (Pager 1971);

e Locustsor grasshoppers (Acrididae) in San rock art in the Mapungubwe National Park (Mguni
2015).
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Arthropod traces and skeletal elements in archaeological deposits are explored in more detail in other
publications. From a methodological point, Fowler et al. (2004), for example, discuss ancient biotic
activity at the first millennium AD site of Ndondondwane in KwaZulu-Natal, South Africa. They
described the methods used to identify ceramic ecofacts (organic and environmental remains that are
not cultural objects), and their ecological and cultural significance. In doing so, they provide a helpful
methodology for analysing the physical and mineralogical properties, and the morphological
characteristics, of unusually shaped baked-clay specimens. These specimens were originally thought to
be ceramic figurine fragments. Macroscopic and microscopic examination of the baked-clay fragments,
however, identified these as earthworm faecal casts, and as plant stalk casts caused by termite activities.
They based this interpretation on detailed investigations of the properties of the ecofacts, coupled with
a consideration of archaeological provenience and invertebrate ecology and behaviour. In considering
the interstitial spaces of different grasses and grass crops, and by comparing these to the shapes of the
plant stalk casts, they hypothesised that stalk-like casts are the result of soils baked within sorghum
(Sorghum Moench 1794) plant stalks. At some point during the settlement’s occupation, these faecal
and plant stalk casts were exposed to heat, which preserved them in a baked form. Importantly, the
preserved remnants of insect activities suggested first millennium AD sorghum cultivation in the
absence of macro-botanical evidence (Fowler et al. 2004).

The link between past and present termite activities and people are also noted elsewhere. At Nanda,
another first millennium site in KwaZulu-Natal, Whitelaw (1993) mentions the use of termitaria
constructed by fungus growing termite species (Termitidae, Macrotermitinae) as buria locales. He
suggests that the termitaria at Nanda might signal a higher status of the individuals buried there (see
also Hammond-Tooke 1981; Walker 1991). Farr (2021) similarly emphasises the cultural significance
of human-termite interactions in sub-Saharan Africa. Deeply rooted in ideology and cultural practice,
he highlights how human action is both a response to and motivated by termite behaviour. Termite
mounds are a sign of a healthy ecosystem, a fact which farmers exploit in selecting locations suitable
for crop cultivation and raising livestock. Further, termitaria are also an important building material for
household structures, kilns and pottery, and furnaces for smelting iron, while women consume the soils
from termite mounds (geophaghy) for conditions related to fertility, antenatal and postnatal care (Farr
2021; see also Geisser 2000). As these practices, and the spaces and activities associated with them,
are often associated with gendered roles (see Moffett 2023 for overview and critiques), Farr (2021)
highlights the significance of human-termite interactions and its implications for understanding
gendered interactions, ecological knowledge, and the spatial relationship between termite mounds and
past human settlements.

The literature survey provides compelling examples of the spiritual and economic significance of
arthropods to farming communities in the past and how exploring such topics can contribute to
archaeological studies of southern African farming systems.

Case study: Letaba and Evelyn archaeological sites

Here we describe and discuss the potential significance of arthropod traces collected from the Iron Age
sites of Letaba and Evelyn in South Africa. The purpose is not to provide a detailed specialist analysis
of the different arthropod fragments and traces, but to provide an overview of the range of remains and
traces typically collected during archaeological excavations, provide potential avenues for
interpretation, and to suggest ideas for further research into these finds. Evidence related to arthropods
from these two sites primarily consisted of trace evidence such as burrows, tunnels, and grass/plant
encasings and casts, while direct evidence was less common but included insect bodies and pupal
casings.

Tunnels, burrows, and encasings. During excavation, numerous subterranean burrows and tunnels were
encountered at both Evelyn and Letaba. Various groups of arthropods construct burrows and tunnels
where the depth and shape of burrows are linked to microhabitat, animal body size, substrate
characteristics, and slope, and are taxon-specific (Nascimento et al. 2021). Taxon-based modifications
include more than one chamber, and side burrows/chambers to hide in, which may provide an escape
route to the outside via a second opening (Uchman et al. 2018; Nascimento et al. 2021). Others, for
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example the species-rich burrowing scorpions Opisthopthalmus Koch 1837 of southern Africa, have
spiralling burrows for environmental control and predator protection (Adams et al. 2016). Trace
evidence in the form of burrows therefore have the potential to inform on alarge variety of issues, from
the identity of arthropods that shared the environment with humans, and potentially impacted on the
life of the humans, to environmental and soil conditions at the time of burrow construction.

Many of the subterranean structures encountered at Letaba and Evelyn consisted of single, vertical
tunnels varying in size from <2 mm to 20 mm, with some having a chamber at the base. Small, nest-
like structures with interconnected tunnels were also present. These were mostly modern intrusions by
insects such as ants (Formicidae), beetles, and termites, and arachnids such as scorpions (Scorpiones),
and solifuges (Solifugae). These intrusions were noted on the recording sheets but were not collected
intact.

In terms of the flotation samples, numerous tunnel-like structures were present (Table 1). Sedimentary
structures of irregular shape, with interconnected tunnels throughout, resemble broken parts of termite
nests (Table 1a). As social insects, their nests contain numerous subterranean tunnels that connect to
each other, to various chambers such as brooding chambers, and to the surface aboveground (see Mguni
2015 for discussion). Micro-tunnels (<1 mm in diameter) of smaller invertebrates were also present
(Table 1b). Most specimens consisted of hollow, cylindrical sedimentary structures (Table 1c¢). These
can consist of either subterranean tunnels or tunnels and encasings produced by insects aboveground.

Most of the tunnel-like specimens consisted of individual tunnels of relatively consistent diameter
throughout, with diameters ranging from 3 to 8 mm. The outer surfaces were uneven with many
protrusions, while the inner surfaces were relatively smooth and even. Of these, many contained
inclusions such as charcoal and vertebrate bone fragments, indicating the reworking of archaeological
deposits by micro-animals. If these are subterranean tunnels, a potential explanation for their isolation
from the soil matrix in which they were constructed is the use of saliva to strengthen the wall of the
tunnel. The surrounding soil was removed during the flotation process and the tunnels remained.

Alternatively, some specimens could represent tunnels or encasings constructed aboveground. Many
wasps, for example, construct nest entrances (turrets) which lead to subterranean burrows (see Gess &
Gess 2014 fig. 11.2.7). Further, most termite species forage aboveground, constructing feeding tunnels
that connect the nest to the food source (commonly grass) to protect the termites against the sun and
other dangers (Fig. 3a). When the encased plant or wood disintegrates, the tunnelsand encasingsremain.
This could be due to heat exposure baking the soil matrix, or a potential chemical reaction where the
cohesive properties of their saliva cures like cement (e.g., van Thuyne & Verrecchia 2021). Branching,
dendritic filaments fixed to the walls in cavities of apparent tunnel fragments have also been noted at
Letaba (Table 1d). These are amost certainly fungal hyphae, based on the branching pattern. The
association of these fungal hyphae with tunnels is significant and suggests the presence of fungus-
growing termites in various areas across Letaba. The sprouting body of the fungus cultivated by the
termite genus Macrotermes Holmgren 1910 appears after rain at the base of termite mounds (Fig. 3b);
adelicacy commonly known as omajova in Namibia (Dieckmann 2014).

Burrows or cavities were also present in the sample (Table 2). Of these, the shape and presence of
emergence holes suggests an underground pupal chamber (Table 2a). Various insects such as moths,
beetles, soil nesting wasps, and solitary bees construct subterranean pupal chambers. The Letaba
specimens have a distinct formation at one end suggesting a burrow was attached to the chamber before
being sealed. These almost certainly belong to wasps (Gess & Gess 2014: fig. 11.2.8). The morphology
of the Letaba specimens is, for example, similar in shape and size to those produced by speciesin the
Ceramius Latreille 1810 and Celonites Latreille 1802 genera (see Gess & Gess 2014 fig. 11.2.19). A
collection of dung beetle pupal chambers was also exposed in situ at Letaba in area Le7.54 (Table 2b),
and a specimen of animal silk was recovered from Evelyn (Table 2c). Various arthropods produce silk,
including spiders (Araneae), and insects such as Lepidoptera larvae and some Tenebrionidae beetle
larvae (Schulze & Brown 1975).
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Table 1. Examples of tunnels, burrows, and encasings.

Specimen type and

count; siteand area; Specimens Description

unit; layer

a) Animal trace

(n=numerous) Interconnected termite tunnels in soil
Le7.50; matrix.

N331, E784; _

Locus 1010/1 Scale bar=10 mm

b) Animal trace
(n=numerous)

Le7.50;
N331, E784;
Locus 1010/1

Invertebrate-created micro tunnelsin soil
matrix.

Scale bar=5 mm

¢) Animal trace
(n=numerous)

Le7.50;
N331, E784,
Locus 1010/1 and 1010/4

Cylindrical, hollow formations constructed
of asoil matrix. Uneven shape but
diameter relatively consistent throughout.
External surface uneven with protrusions
and inclusions (e.g., sand grains, small
rocks). Note embedded pieces of charcoa
and vertebrate bone (circled in the photo).
Some of these specimens are distinctly flat
on one side (arrow).

Scale bar=10 mm

d) Animal/fungal trace
(n=2)

Le7.50;
N331, E784;
Le7.50;
N331, E784

e  Stringlike/dendritic filaments
embedded in soil clod (1). Small
cavities appear to be tunnels.

e  Tunnel fragment with embedded
dendritic filament (2).

Black scale bar=10 mm
White scale bar=2 mm
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Further specimens from Letaba resemble nest-like sedimentary structures (Table 2d). All these
specimens were fire hardened and recovered from a secure context dating to the time the site was
occupied. They comprised multiple parallel-walled cells forming honeycomb-like structures. The shape
of individual cells varied slightly between quarter circles or more circular shapes, but the size of the
cellswasrelatively similar, measuring 7x10 mm. Fungus-growing termites construct similar structures
— termed fungus combs — in which they cultivate fungus (e.g., species of Termitomyces R. Heim 1942,
Basidiomycota) (Anwar et al. 2020) for consumption from digested grass and/or wood deep inside their
mounds. However, the Letaba specimens lack the nodules (mylospheres — a mixture of digested plant
materials and saliva) typically visible on extant fungus combs (e.g., Anwar et al. 2020: fig. 7). The lack
of mylospheres could be the result of weathering or damage to the structure. However, the parallel-
sided nature of the cells suggests pupal cells, which rules out any hemimetabolous (insects without a
distinct pupal phase) insects such as termites. Further, the cells are isolated from one another, whereas
the chambersin fungal combs are interconnected. The Letaba specimens are therefore most similar to
the mud nests constructed by solitary female wasps. Several dauber wasps construct similar nests
including species in the genus Sceliphron Klug 1801 (Sphecidae) and Synagris Latreille 1802
(Vespidae), as well as some potter wasps of the genus Delta de Saussure 1855 (Vespidae) (Terence
Bellingan; John Midgley; Simon van Noort pers. comm. March 2025) (see also Gess & Gess 2014).

; . s P e ;
Figure 3. Modern insect traces. Termite feeding tunnels, constructed above ground, encasing plant materials (a;
scale bar=50 mm); termite mound of a fungus cultivating species with fungal fruiting bodies at the base (b; scale
bar=50 mm).

Plant/animal casts: Some specimens are solid, cylindrical sedimentary structures with smooth surfaces
and a generaly uniform diameter (Table 3). These appear fire hardened and are non-friable or
dispersible in water (Table 3a). Various agents could be responsible for these structures. They could
resembleinner casts of plant stems or roots. Some termite species burrow into and hollow out plant and
grass stalks, which they then fill with a mixture of soil and faeces (e.g., Anyango et al. 2019; see also
Fowler et al. 2004). When the plant decays, the mud constructs remain (e.g., Fowler et al. 2004). Some
wasp taxa, for example Cerceris Latreille 1802, produce ‘sand sausages’ in clearing soil from their
burrows (Gess & Gess 2014: fig. 1.4.7). Other specimens appear more organic in nature and might be
of a different origin, such as earthworm faecal casts (Table 1c) (e.g., Fowler et al. 2004). Voids are
common throughout and could represent decayed organic matter.

Larger, solid, cylindrical soil formations with relatively uniform shapes and smooth surfaces were also
present (Table 3b). Among these, several specimens of baked soil with transecting arthropod burrows
from Letaba were encased in an organic epidermis. These specimens most closely resemble tree root
casts — in this instance, they consist of sediments that filled decaying tree roots. They were often
encountered in the archaeological deposits at Letaba as the site is situated within mopane,
Colophospernum mopane (J. Kirk ex Benth.) J. Léonard 1949, woodlands. It is unclear if arthropods
transported soil into decaying roots, or if soil filled the roots by means of abiotic processes.
Nevertheless, these samples all have distinct burrows indicative of significant bioturbation at the site.
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Table 2. Examples of burrows, cavities, and chambers from Letaba and Evelyn.

Specimen type and

count; siteand area; Specimens Description
unit; layer
?r)]_A;lr)umal trace Underground pupal chamber constructed of a soil

- matrix. Outer surface smooth with few inclusions.
Le6.27: Clear indications that a shaft/burrow was attached at
N33;1, E784; one end; suggests soil nesting wasp pupal chamber.
Locus 1173

Scale bar=10 mm

b) Animal trace
(n=7)

In situ underground pupal chambers of dung beetles
(Scarabaginae). The formations are fire hardened.

Le7.54;
N376, E714; Scale bar=50 mm
Locus 1128

© Michelle van Aswegen
c) Animal
(n=1) Animal silk.
EVO1,; Black scale bar=5 mm
N985, E1000; White scale bar=1 mm
Locus 128

d) Animal trace
(n=4)

Le6.52;
N402, E351;
Locus 1218

—

[S]

W

N

Aerial mud nests constructed by wasps:

. Single complete specimen (1): The outer surface
issmooth, but uneven, while theinner surface
of individual cellsis smooth. Cell shapesvary
dightly between quarter circles and more
circular shapes.

e  Broken fragment (2): The outer surfaceis
smooth, but uneven, while the inner surface of
individual cellsis smooth. Cell shapes are
quarter circles.

e Broken fragments (3-4): The cell openingsare
more circular. The outer surface is uneven,
while the inner surface of individua cellsis
smooth.

Scale bars=20 mm
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Table 3. Examples of plant and animal casts from L etaba.

Specimen type and
count; siteand ares; Specimens Description
unit; layer

a) Animal/plant trace
(n=numerous) Cylindrical, solid soil-like formations. Smooth outer

surface with few inclusions. Even shape and diameter

Le7.50; throughout with no external protrusions.
N331, E784;
Locus 1010/1 and Scale bar=10 mm

1010/4

b) Animal/plant trace
(n=numerous)

Cylindrical, solid sedimentary structures with
invertebrate burrows or tunnels (circled in photo) and
preserved portions of an organic epidermis (arrow).

Le6.27;
N500, E378; Black scale bar=20 mm
Locus 1174/2 White scale bar=10 mm

Cylindrical, solid soil-like formations. Some

¢) Animal/plant trace fragments (e.g., no. 1) are granular with adistinct

(n=10) reddish colouration, while others (e.g., no. 2) are

Le7.50: smooth with asandy colour. VVoids are common
o . throughout.

N331, E784,

I;Ig;g/ilom/l and > : » ] (1) scale bar=5 mm
’ y (2) scale bar=10 mm

Insect remains: Several insect or larvae bodies were present (Table 4). Three fragments had distinct
segments or spiral patterns (Table 4a). Two of these had external protrusions similar to the posterior
end, with spiracles of larvae, of some fly taxa, while the other, an oval-shaped specimen, matched with
one of these posterior ends. We specul ate that the specimens are of dipteran larvae or puparia. The latter
would represent a non-feeding stage and the final stage of development. Several beetle specimens were
present. One of these, a weevil in the Brentidae family, was well preserved, with the eyes, antennae,
and legsintact (Table 4b). This specimen is not carbonised and was collected from a disturbed context
in Le7.50 near the base of the excavation. Considering the depth at which it wasrecovered, the specimen
potentially represents a recent intrusion in the archaeological deposits by way of bioturbation or small
vertebrate burrowing. Further beetle specimens (Table 4c) were identified as belonging to Ocladius
Schonherr 1825 (Curculionidae) (Riaan Stals pers. comm. August 2024). These appear carbonised and
could be contemporaneous with the formation of the archaeological deposits. The faecal pellet of a
small vertebrate contains a suspected beetle elytron (a hardened beetle fore wing) (Table 4d), and its
shape and size suggest it derives from a small insectivorous animal such as a gecko (Gekkonidag),
rodent (Muridae), or shrew (Soricidae) (e.g., Olsen 1984). The voids and cavities present across the
surface aretypically the result of decayed organic matter. The pellet ishard and not dispersiblein water,
potentially representing micro-animal activity contemporaneous with the formation of the
archaeological deposits.

Arthropod damage to archaeological bone: Analysis of the vertebrate skeletal remains also preserved
evidence of arthropod activities (Fig. 4). Osteophagia is a common behaviour among many
invertebrates, including snails (Gastropoda), millipedes (Diplopoda), and insects such as beetles, moths,
termites, cockroaches (Blattoded), fly larvae, and ants, bees, and wasps (Backwell et al. 2022). At
Evelyn and L etaba, evidence of such behaviour manifested as five bone surface modification patterns:
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Pits with emanating striae often forming star-like shapes, comparable to the damage inflicted
by termite activities (Fig. 4a) (e.g., Backwell et a. 2012, 2022);

Boring/etching resembling modifications from the mycelium of fungi (Fig. 4b) (Ozeki et al.
2020). Such modifications often occurred in dense concentrations, resulting in extreme surface
alteration (Mouton 2025);

Distinct parallel incisions, often occurring in clusters, on vertebrate bone (Fig. 4c). These
incisions resemble gnawing activities of Blattodea such as termites and cockroaches (e.g.,
Periplaneta americana Linnaeus 1758), carrion-associated beetles (e.g., Dermestidae), and
potentially from sapro-detritiphagous beetles (e.g., Tenebrionidae) (Parkinson 2013: fig. 17;
Backwell et al. 2022: figs 18.4 & 18.7);

Small surface pits of various shapes and sizes, often surrounded by a distinct ring or pathway
of discolouration (Fig. 4d). Similar modifications are associated with the activities of
cockroaches (Parkinson 2013: fig. 13);

Furrows and pits penetrating through cancellous bone (Fig. 4€), which resemble those produced
by the feeding habits of larvae of dermestid and tenebrionid beetles and flies (Blackwell et al.
2022: fig. 18.12; Mahomed 2022).

Table 4. Examples of insect remains from L etaba.

Specimen type and

unit; layer

count; siteand area;

Specimens

Description

a) Animal specimens

Organic fly (Diptera) maggot pupa (1) or pupal case
(2) with visible segments or spiral patterns and
protrusions. Patternstypical of end-breathing holes of
spiracles (1; circled).

(n=3) Scale bar=5 mm
Le7.50; o 4@\
N33, E784; - -
Locus 1010/4 C
L -
—

]

.
@)
- LN

(Figure adapted from Mégnin 1894).

b) Animal specimen
(n=1)

Le7.50;
N331, E784;
Locus 1010

Weevil (family Brentidae).

Scale bar=5 mm

¢) Animal specimens
(n=numerous)

Le6.27;
N502, E374;
Locus 1173/2

Le7.50;
N331, E784;
Locus 1010

Weevil specimens belonging to Ocladius Schénherr
1825 (Curculionidae: Erirhinini).

Scale bar=5 mm

d) Animal specimen
(n=1)

Soil-like clod with embedded arthropod fragment.
Voids and indentations are al so present across the
surface.

Le7.50;
N331, E784; Black scale bar=5 mm
Locus 1010/4 White scale bar=2 mm
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Figure 4. Vertebrate bone specimens exhibiting biological modification. Pits with emanating striae (a; scale
bar=3 mm); boring and etching forming a branching pattern (b; scale bar=5 mm); clustered parallel incisions (c;
scale bar=3 mm); small surface pits surrounded by aring or pathway of discolouration (d; scale bar=3 mm);
furrows and pits clustered together (e; scale bar=5 mm).

Distinguishing between different arthropod agents is not straightforward, and the vertebrate bone
modifications observed at Evelyn and Letaba indicate that both carrion feeders such as Dermestes
Linnaeus 1758 species, osteophagous behaviour by termites, and etching from the mycelium of fungi
impacted the preservation of faunal materials.
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5. Discussion

Although there is a general increase in recognising arthropods, particularly insects, in archaeological
research, arthropods continue to be ignored, especially in sub-Saharan Africa. Arthropods, their
remains, and trace evidence could be: 1) from the same period as the archaeological deposits, thus
providing a direct indication of human-insect entanglements and environmental conditions at the time
of occupation; 2) post-depositional, whether negatively compromising the site due to bioturbation, or
positively contributing to site interpretations such as indicating change in soils that in turn could
highlight aprevious site feature (for example changed soils due to an animal holding pen); or 3) current,
either as living specimens or current occupation of retreats such as burrows.

The arthropod remains and their trace evidence recovered at Letaba and Evelyn can clarify deposit
formation and past human activities. Such evidence extends across various contexts from household
structures to middens and refuse pits. The latter was particularly rich in arthropod evidence such asfly
larvae, beetle remains, and the modification of vertebrate bone, which indicates significant insect
activity in these deposits. Although the osteophagous behaviour of termitesincludes both fresh and old
bones, the identification of necrophagous beetle damage and fly larvae does indicate decaying organic
matter. These, and other insect activities, inform on deposit formation within these pit features and other
refuse disposal areas.

The numerous burrows and tunnels removed in situ and from the flotation samples further indicate
significant arthropod presence at Letaba. These aid in reconstructing potential deposit formation and
the potential extent of bioturbation. At Letaba, tunnels, encasings, and damage to vertebrate bone
indicate both recent and past termite activities across the site. As of yet, no direct evidence for the use
of termitaria clay by the inhabitants has been identified, but the wide distribution of termite activities
could help to clarify the location of certain features, and environmental and ecological conditions at the
time of occupation. Y amashina (2010) found that termite mounds are situated nearest to huts in Zemba
communities in northern Namibia, as some tree species germinate inside termitaria. This phenomenon
islikely because of therich nutrient content of termitaria. Their location near human activity areas, such
asthe household at Le6.27, might indicate the presence of treesthat provided shade. Fowler et a. (2004)
made a similar prediction at Ndondondwane in Kwa-Zulu Natal. The distribution of termitaria could
also point to areas of relative water abundance as termites need access to ground water (Y amashina
2010).

The preserved aerial wasp nest further highlights that the community at L etaba shared their homes and
the environment with a variety of insects. The nest was potentially constructed onto a household
structure such as a hut before being deposited into the archaeological record, either from falling off or
being removed by the hut users. Although the specific taxon responsible for the nest is not known, most
mud nest constructors such as Sceliphron spirifex (Linnaeus 1758) collect mud near the edge of water,
also informing on environmental conditions at the time of Letaba’s occupation.

Arthropods are often specific to their substrates or resources. Concentrations of a species of arthropod,
identified from arthropod remains, ecofacts and other trace evidence (e.g., burrows), could therefore
indicate that a particular material was present (grains, wood, dung, medicinal plants), even though the
material itself has since decayed. The identification of weevils (Curculionoidea) at L etaba could inform
indirectly on agricultural practices. In particular, the cluster of true weevils identified at Le6.27 were
recovered from a context associated with potential grain bins (see Antonites 2025). Some
Curculionoidea are known stored product pests (Oberprieler et al. 2007) and their concentration at
Le6.27, and in Le7.50, could indicate grain storage in the absence of seed preservation. The latter
context is particularly interesting asit is a subterranean pit feature. The formation processes of such pit
features are currently poorly understood, and the presence of potential stored product pests could
provide insights into the purpose of these features at L etaba.

Small numbers of livestock have been identified at Letaba (Plug 1989; Grody 2016), but their
management is poorly understood for this period in the Kruger National Park. The identification of
dung beetle nests at Letaba in area Le7.54 could indicate the presence of livestock holding pens, or
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animal latrines (dung mounds) (Jankielsohn 2006). Paracoprid dung beetles collect dung or faeces and
bury it underground as feeding (for themselves) or brooding ballsfor their young. Dung balls are robust
and preserve well.

Insect and other arthropod traces exist in the archaeological record, but more care could be taken to
recognise and interpret these remains. Methodologies for the optimal recovery, recording, and
interpretation of insect-related data have been suggested (Graham 1965; Coope 1986; Sutton 1995). As
ancient insects are fragile, the use of asmaller sieve screen to increase recovery might not be sufficient
(Graham 1965). In fact, Buckland (1981) blamed the paucity of insects and mitesin archaeological data
on processing techniques. The addition of flotation techniques and collection of soil samples have been
shown to significantly increase the recovery rate of arthropods and their traces (Rousseau 2011).
However, similar methodologies were employed at Letaba and Evelyn, but at the latter, no insect
remains beyond the animal silk was present. Although excavators noted insects in flotation samples,
they were not collected as they were assumed not to be archaeological. As such, the lack of arthropod
specimens at Evelyn reflects a flotation-processing bias. As with other fauna, reference collections
could be developed to aid in identification (e.g., Nacimento et al. 2021; Toriti et al. 2021). Further, the
application of advanced techniques, such as fluorescence light microscopy, can improve the
identification of arthropod skeletal remains from archaeological deposits (Bradfield 2023), while
petrographic and chemical analysis of pottery and building materials for houses and granaries might
identify the use of termite clays (Farr 2021).

Equally important would be the contribution archaeol ogists can make to current entomol ogical research.
During excavations at Letaba from 2021 to 2023, severd living arthropod species were noted in and
around archaeol ogical deposits. These arthropods include insects, for example, colonies of ants such as
Odontomachus L atreille 1804, Camponotus Mayr 1861, and Messor Forel 1890 species, termites, dung
beetles, and antlions (Neuroptera); arachnids, for example solifuges, trapdoor spiders (Araneae,
Mygalomorphae), and scorpions; and myriapods, nhamely millipedes. Notes made on arthropods and
specimens collected can contribute data on arthropod historic and current distributions. Collecting and
depositing voucher specimens at research institutions make these avail able for taxonomic, behavioural
or ecological research. This will contribute directly to current taxonomic checklists and increase our
knowledge on species biology.

For example, the arachnid order Solifugae (colloquially known as solifuges, sunspiders, romans)
remains poorly understood and its taxonomy remainsin disarray. Even basic knowledge such as where,
and in which life stage, solifuges overwinter, is lacking (see Hebets et al. 2024). A major obstacle to
the study of solifuges is the lack of specimens and observations. Not only do solifuges have a short
period of activity, but their activity is also triggered by highly specific environmental conditions.
Additionally, whereas males could be common during optimal activity periods, females and juveniles
are not, which biases sampling towards males during these periods; thereafter, sampling is biased
towards females due to the shorter lifespan of males. During archaeological excavations at L etaba and
Evelyn, the unearthing of solifuges frequently occurred. Future collection of these specimens, together
with detailed documentation (depth of burrow, time of year, soil), could contribute towards the
collection of distribution, different life stages, and general biological data?.

As such, archaeologists could keep a logbook containing information on modern arthropod and other
invertebrate fauna. Specimens could be collected and deposited in scientific collections as voucher
specimens. Most invertebrates can be placed directly into 70-75% ethanol. Basic data should
accompany each specimen, preferably written on a label with a pencil or alcohol proof pen and placed
inside the ethanol with the specimen. At aminimum, these should include locality data, collection date,
name of collector, and name of archaeological site. Additional data such astime of day unearthed, depth
at which the arthropod was found, retreat evidence and description, and soil information — provenience
information archaeol ogists regularly record — would greatly increase the value of the specimen.

2 The South African National Biodiversity Institute (SANBI) website lists the relevant biodiversity permitting
authorities under the resource tab for collection of living specimens.
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Greater detail should be provided when recording the presence of insects in archaeological deposits. A
clear description of contemporary arthropod traces in both a qualitative and quantitative fashion —
describing traces such as burrows, tracks, and nests (e.g., Baucon et al. 2008) — would not only allow
for greater interpretation of site formation processes, but also the comparison of such activities between
sites. Although arthropods may not necessarily directly relate to the site’s occupation, as bioturbators,
they impact artefact preservation and distribution (e.g., McBrearty 1990; Lancaster 2002; White &
Miller 2008).

Beyond their taphonomic value, obtaining more detailed data on ancient insect activity may result in a
greater understanding of past economy, life and society. The next step for the Letaba arthropod remains
would be to confirm their contemporaneity with the site’s occupation. Radiocarbon dating of specimens
such asinsect chitin can produce datesfrom relatively small samples, providing stratigraphic correlation
between site occupation and insect activities (Holden & Southon 2016). Future research on dung beetles
may also help to clarify the nature of livestock herding at L etaba. Dung beetle balls can be collected or
sampled. For some dung beetle taxa, the dung beetle genus can be revealed based on the size,
morphology and arrangement of the dung balls, either by using extant examples where their breeding
biology has been documented (e.g., Kingston & Coe 1977), or through investigations on much older
dung beetle traces and balls (Sanchez et al. 2013); the location of the nests and the proportion of dung
beetles relative to other terrestrial insects could shed light on the presence of high densities of grazing
animals (e.g., livestock) (e.g., Smith et al. 2014; Buckland & Buckland 2019). Samples could be
collected from the dung balls in the case of good organic preservation for ancient DNA (aDNA)
sequencing, phytolith and spherulite analysis, and stable isotope analysis, which might provide species-
level identification of the dung beetle itself, determine the defecating species, and arecord of the plants
that occurred in the area (see Shahack-Gross 2011). The sequencing of insects and their food has the
capacity to provide incredible resolution on species that may have shared the environment with early
humans, from plants to animals to fungi.

Finally, the significance of arthropod remains is best interpreted within their spatial and cultural
contexts, alongside other archaeological objects if we are to understand the various networks of
association between arthropods and the range of cultural activities and formation processes at L etaba,
and other past human settlements. For this, arthropod remains should first be considered within their
unique archaeological features (e.g., granaries versus middens) and then compared between features
and sites. Moving forward, arthropod remains, and their traces, will be collected from various
archaeological features across L etaba to better explore both the anthropic and taphonomic factors that
may haveinfluenced their accumulation and preservation. No archaeoentomological data exist for other
settlement types against which Letaba can be compared, so it is unclear how factors like settlement
type, economy, or social life impact arthropod preservation and accumulation.

6. Conclusion

Human-insect interactions served both practical and cultural roles among recent communities yet
tracing the antiquity of such entanglements remains largely unexplored for much of Africa. The
ethnographic record suggestsarich social world intertwined by humansand insects. It istherefore worth
exploring such relationships in antiquity. Insects, and other arthropods, offer interpretive value for
reconstructing both cultural landscapes and the natural surroundings. Y et, the importance of insect
remains, insect traces, or living insects found during the excavation of a site is not yet realised to the
full; currently, such evidence is either not, or is insufficiently, documented. The sample of
entomological remains and trace evidence presented here help demonstrate the interpretive value of
such remains at Letaba. While similar methodologies were employed at Evelyn, no insects or their
traces were identified. The abundance of insect modification of vertebrate remains, in contrast, indicate
a range of insect activity. Rather than a lack of such activity, the absence of direct evidence instead
reflects the effects of collection biases. Although not all the arthropod evidence is directly related to
archaeological interpretations, it doesindicate agreater range of arthropod influence in contrast to what
istypically reported. Comparing archaeoentomological data with data from other sources would allow
for more nuanced interpretations of past environments and the exploration of past activities where other
data sources did not preserve well. Interpretations remain hypothetical and can only be supported by
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further research, more samples, and identifying patterns across samples.
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ABSTRACT

Zimbabwe is home to numerous well-preserved deposits spanning from the Earlier to the Later Stone
Age. However, research on the Middle Stone Age has been limited, with most studies conducted during
the colonial era. Following independence, economic decline and political challenges have led to
sporadic research efforts, leaving Zimbabwe marginalised in discussions on Homo sapiens' origins. As
a result, key guestions about early human behaviours and adaptations remain unresolved. Renewed
Middle Stone Age research could provide valuable insights into behavioural evolution, contributing to
a more nuanced understanding of human origins and supporting polycentric theories of our species
emergence.

Keywords: Middle Stone Age, early modern humans, economic downturn, understudied, future
prospects

1. Introduction

The Middle Stone Age (MSA; ~300-20 ka) is a pivotal period in African prehistory, crucia for
investigating the emergence and spread of intricate human behaviours (McBrearty & Brooks 2000;
d’Errico 2003; Willoughby 2006; Wadley 2015; Sahle et al. 2019; Bader et al. 2022; Blackwood &
Wilkins 2022; Sahle & Wilkins 2024; Chiwara-Maenzanise et al. 2025). Fossil and archaeological
evidence strongly support the emergence of Homo sapiens during the MSA (Fig. 1; e.g., Griin et al.
1996; Bouzouggar et al. 2007; Johnson & McBrearty 2010; Harvati et al. 2011; Wadley 2015; Dirks et
a. 2017; Hublin et al. 2017; Brooks et al. 2018; Wilkins 2021; Wilkins et al. 2021). Notable fossils
include the Florisbad cranium (~260 ka) and Homo naledi remains from the Rising Star Cave in South
Africa (~330-230 ka; Grin et al. 1996; Dirks et al. 2017). Additional Homo sapiens remains have been
found at Herto (~160 ka) and Omo Kibish (~195 ka) in Ethiopia (White et al. 2003; McDougall et al.
2005), as well as at Jebel Irhoud, Morocco (~300 ka; Hublin et al. 2017). The discovery of acalvaria
from Iwo Eleru, Nigeria (~16-11 ka), further expands our understanding of early human distribution
across the African continent (Harvati et al. 2011).

These fossil discoveries are supported by archaeological evidence reflecting complex, innovative
technologies linked to Homo sapiens across Africa. In southern Africa, key examples include a ~100
ka ochre-processing workshop, geometric engravings on ochre, and ~75 ka evidence of shell beads at
Blombos Cave (d’Errico et al. 2005, 2015; Henshilwood et al. 2009, 2011). Other significant findings
include geometric engravings at Diepkloof Rockshelter (~105 ka; Porraz et al. 2021), calcite crystals at
Ga-Mohana Hill North Rockshelter (~105 ka), and collected seashells from Pinnacle Point (~110 ka;
Jerardino & Marean 2010; Wilkins et al. 2021). The utilisation of ostrich eggshells (OES) at Diepkloof
and Ga-Mohana Hill North Rockshelters (~105 ka; Parkington et al. 2005; Wilkins et al. 2021), early
blade production at Kathu Pan (~500 ka; Wilkins & Chazan 2012), and laminar stone tool reduction at
Klasies River (~85-115 ka; Wurz 2002) further highlight advanced behaviours. The emergence of
formal tools, such as scrapers at Bushman Rockshelter (~73-97 ka; Porraz et al. 2018), underscores the
complexity of early human technologies.
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Similar patterns emerged in eastern Africa, where blade production is evident at Kapthurin (~500 ka;
Johnson & McBrearty 2010). Pigment use at Olorgesailie, Kenya (~300 ka; Brooks et al. 2018), and
evidence of beads (~67 ka) and backed pieces (~51 ka), possibly used as multicomponent hunting
weapons at Panga Ya Saidi (Ranhorn & Tryon 2018; Shipton et al. 2018), further highlight the
technological sophistication of MSA populations. In northern Africa, seashell beads at Grotte des
Pigeons (~80 ka; Bouzouggar et al. 2007) provide additional evidence. These discoveries have fuelled
debates about whether early human populations originated from a single location or multiple regions
(Wilkins2021). Current evidence supportsawide distribution for Homo sapiens, with cultural exchange
and genetic intermingling also suggesting a multi-locational origin  (Wilkins 2021).
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Figure 1. Key sites with archaeological and fossil evidence related to the origins of Homo sapiensin Africa.
The question mark indicates that there is currently no research on modern human behaviour in Zimbabwe.

Despite the possibility that early modern humans were widely distributed across Africa and may have
had a multi-location origin, MSA research in southern Africa has been largely concentrated in South
Africa, even though over a century has passed since Stone Age research began in Zimbabwe (e.g., see
early research by White 1900, 1905; Mennen 1904; Arnold & Jones 1919). During the colonial period,
MSA research in Zimbabwe was comparable with research being conducted in South Africa (Nhamo-
Katsamudanga & Chiwara-Maenzanise 2023). However, since Zimbabwe's independence, progress in
MSA research has been limited. The foundation of MSA research was laid in the 1930s, with the most
significant contributions occurring between the 1950s and 1970s (e.g., Armstrong 1931; Jones 1933,
1938, 1940, 1949; Cooke 1950, 1957, 1963, 1971, 19753, b, 1978; Brain & Cooke 1967; Brain 1969;
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Cruz-Uribe 1983). Only occasional efforts have been made in the ensuing decades (e.g., Walker 1995;
Klimowicz & Haynes 1996; Larsson 2001; Chiwara-Maenzanise et al. 2017; Matembo 2019).

Nevertheless, Zimbabwe hosts well-preserved cave deposits with long cultural sequences that could
provide valuable data on early modern human development in this interior region (Table 1). Notable
cave sites include Zombepata, Redcliff, Ruchera, and the Matobo Cave cluster, which includes
Pomongwe, Bambata, Tshangula, and Nswatugi (Fig. 2; Jones 1933; Cooke 1963, 1971, 1978; Walker
1995; Larsson 2001). MSA open-air sites are also found at Bembesi, Khami Waterworks, and in
Hwange (Jones 1938; Cooke 1950; Klimowicz & Haynes 1996). However, these cave and open-air sites
have not been extensively studied. No radiometric dates exist for the MSA layers at these sites as most
research predates the development of dating techniques that extend beyond the radiocarbon range.
Additionally, while the MSA field has advanced across Africa with the introduction of new analytical
methods, these techniques have not been applied in Zimbabwe due to the lack of ongoing research. As
significant questions about MSA human behaviour are now being explored elsewhere, Zimbabwe
remains absent from the conversation on early complex human behaviour. Thislack of updated research
has created a substantial knowledge gap, not only in Zimbabwe's MSA record but also in the broader
interior of southern Africa. Given evidence supporting the widespread presence of Homo sapiens across
different African regions, revitalising M SA research in Zimbabweisessential for afuller understanding
of human evolution in the interior of southern Africa. While research in South Africa has provided
invaluable insightsinto early human behaviour and technological advancements, itis crucial to explore
MSA adaptations in these understudied regions.

KEY
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Figure 2. Map showing Stone Age sites in Zimbabwe in relation to other key sitesin the region. Note that
Matobo (MB) represents a cluster of MSA sitesin the area, including Bambata, Nswatugi, Pomongwe, and
Tshangula.
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In addition, while MSA research has begun to expand in the interior regions of southern Africa, such
asthe Kalahari, Lesotho, and Limpopo (e.g., de laPefiaet al. 2018; Porraz et al. 2018; Pazan et al. 2020;
Wilkins et al. 2020, 2021; Chiwara-Maenzanise et al. 2025), much of it remains concentrated in South
Africa’s coastal and near-coastal areas (e.g., Wurz 2002; Thompson & Marean 2008; Henshilwood et
al. 2009, 2011; Thompson et al. 2010; Tribolo et a. 2013; Will et al. 2013; Mackay et al. 2015; Rots et
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al. 2017; Wilkins et al. 2017; Schmid et al. 2019; Niespolo et al. 2021; Porraz et al. 2021; O’Driscoll &
Mackay 2023). These regions are often regarded as more hospitable to human populations compared to
the arid and semi-arid interior (Wilkins et al. 2021). The well-preserved and datable rockshelter sites
found in coastal regions, along with their extensive cultural sequences, have yielded invaluable insights
into early human behaviour, significantly enhancing our understanding of when and how modern
humans first exhibited advanced capacities for innovation. Wilkins (2021), however, highlights the
potential of interior regions to further enrich our knowledge of human origins.

Table 1. Key MSA sitesin Zimbabwe along with available data for relevant layers (i.e., radiometric dates [when

available], key artefacts, and the latest publications on their M SA records).

Site Sitetype | Radiometricdates | Artefactsrecovered Publications
_ Flakes, blades, Levallois points, prepared cores, Cooke 1971; Larsson
Zombepata Cave 37290+1140 bp unifacia points, backed pieces, scrapers, OES beads 2001
L Cooke 1978; Cruz-
Redcliff Cave ;I?kes blng? g‘e%a“gsnzoa":gagepgueﬂ;me& Uribe 1983; Chiwara-
apers, S S Maenzanise et d. 2017
Ruchera Cave Flakes, blades, cores, scrapers, OES beads, fauna Iica)\rlszson 2001; Marufu
Flakes, blades, cores, bladelet cores, scrapers, bone Cooke 1963; Walker
Pomongwe | Cave artefacts, OES beads, fauna 1995; Matembo 2019
Bambata Cave Levalloisflakes, blades, prepared cores, backed pieces, | Jones 1940; Walker
fauna 1995
Flakes, blades, prepared cores, bladel ets, bladelet cores,
Tshangula Cave bone artefacts, OES beads, fauna Cooke 1963
Nswatugi Cave Flakes, blades, unifacial points, scrapers, fauna ‘iggess 1933, Walker
Bembes Open-air Flakes, blades, cores, scrapers, points Jones 1938
Khami ) Flakes, blades, unifacial points, scrapers, bladelet cores,
Waterworks Open-air bone artefacts, OES beads Cooke 1950, 1957
Triangular flakes with reduced bulbs and lips, blades, . .
Hwange Open-air Levallois points, bifacia points, scrapers, denticulates, glgrgowmz & Haynes
prepared cores, hammerstones

From a Zimbabwean perspective, post-colonial archaeological research has tended to emphasise Iron
Age studies in recent years, with comparatively less attention given to deep-time heritage, particularly
Stone Age research. Zimbabwe has attracted considerable interest for its Iron Age and stone-walled
sites, including Great Zimbabwe, Khami, Chumnungwa, and recent studies on the Nambya (e.g.,
Chirikure et a. 2018; Mukwende et al. 2018; Chirikure 2020; Machiridza 2020; Shenjere-Nyabezi &
Gronenborn 2021; Shenjere-Nyabezi et al. 2023; Nyamushosho et al. 2024). While the significance of
these studies in advancing our understanding of later cultural developmentsis widely recognised, there
is also a pressing need to explore Zimbabwe’s MSA record. This holds key evidence for the evolution
of Homo sapiens and the emergence of distinct early human behaviours that predate the advent of
farming communities.

Some of the challenges contributing to the imbalance and stagnation of Zimbabwean MSA research
stem from the interplay of post-colonial economic and political difficulties that have profoundly
impacted the country. Issues such as political dysfunction have led to economic decline, creating an
environment in which scientific research, including archaeology, is severely constrained. Economic
stagnation limits funding for research, with scientific endeavours competing against more immediate
concerns like basic survival. In such situations, essential research often loses out to bread-and-butter
issues. Even when funding is allocated by local organisations or governing bodies, it is often eroded by
high inflation rates before it can be used for meaningful research.

In addition, these economic and funding issues pose significant challenges to conducting meaningful
analytical work in Zimbabwe due to underdevel oped laboratory infrastructure. The scarcity of financial
resources hampers the acquisition of advanced equipment for universities and museums, including
equipment for dating and other essential research tools. The lack of well-equipped laboratory spaces
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further restricts researchers from analysing material culture effectively. For example, X-ray
fluorescence (XRF) analysers, which are critical for the geochemical analysis of artefacts, are largely
unavailable. Similarly, the absence of high-resolution imaging microscopes or scanning electron
microscopes (SEM) hinders detailed use-wear studies on stone tools. Furthermore, studying faunal
remains is difficult given the lack of isotope laboratories, hindering efforts to reconstruct past
environments. These challenges often compel researchers to rely on external collaborations, or on
sending samples to neighbouring South Africa, where the economy has enabled the development of
advanced laboratory facilities in universities. In some cases, samples must be sent abroad, requiring
extensive paperwork to secure export permits, which inevitably delays progress and increases costs.
Such limitations not only impede the advancement of MSA research but also reduce opportunities for
the development and training of specialised personnel within Zimbabwe.

These economic challenges have not only disrupted local research, but they have also created an
unfavourable environment for international researchers interested in the MSA. Such instability
complicates financial planning, limits access to essential research resources, and increases logistical
difficulties, making research collaborations challenging. With scarce funding opportunities and
insufficient infrastructure, the potential for groundbreaking discoveriesis severely hindered. Asaresult,
many international researchers have opted for more stable environments like South Africa, where the
political and economic conditions are more favourable. This shift further under-represents Zimbabwe
in the broader context of MSA studies, skewing the regional focus and leaving a significant gap in the
understanding of human evolution in the area.

Furthermore, the uncertainty surrounding funding, political, and economic limitations has created an
environment in which many local researchers have been forced to leave the country in search of better
opportunities. This exodus of talent exacerbates the aready limited capacity for research within
Zimbabwe. Many skilled archaeol ogists and related professional s have sought positionsin other African
countries or abroad, where research funding, academic resources, and career prospects are more secure.
This brain drain has adirect impact on the availability of local expertise necessary for robust research,
further deepening the disparity in regional representation and leaving Zimbabwe’s MSA research
largely underexplored.

The fact that Zimbabwe’s institutions are often underfunded leaves them ill-equipped to support
ambitious archaeological projects. Even when research is undertaken, it is frequently hindered by
outdated technology, insufficient training opportunities, and a lack of collaboration with international
partners. These factors create a cycle of underdevelopment in research capacity, which not only affects
the quantity of MSA studies but also limits their quality. To break this cycle, there isan urgent need for
investment in both local infrastructure and collaborative international partnerships, alongside political
and economic reforms to stabilise the environment for scientific research. Only through such measures
can Zimbabwe's significant role in the understanding of human prehistory be fully realised.

This historical and ongoing trend has left Zimbabwe’s MSA archaeology heavily reliant on research
conducted during the colonial era. Much of thiswork was carried out by white male archaeol ogists who,
influenced by the prevailing colonial ideologies of the time, may have interpreted Zimbabwe’s MSA
archaeological record through biased or Eurocentric perspectives. Consequently, the foundational
understanding of Zimbabwe’s MSA heritage is based on interpretations and methodologies that were
developed during the colonial era. In the following sections, | provide a synthesis of existing research
and propose future directions for advancing the field.

2. A retrospective on Zimbabwe’s MSA research

Research on the M SA in Zimbabwe dates back to the early 20" century, when Franklin Whitefirst noted
stone flakes scattered among the Khami Ruins (White 1900, 1905). However, research remained in its
infancy until the 1930s and 1940s, a period marked by significant discoveries of Stone Age artefactsin
the Matobo Hills. In 1931, Jones and Armstrong conducted the earliest excavations at the renowned
Bambata Cave, uncovering a 3.2 m sequence of Stone Age occupations (see Armstrong 1931; Jones
2013). This was followed by investigations at Nswatugi in the Matobo Hills (Jones 1933), as well as

5



Chiwara-M aenzanise SAFA 2025/3573

sporadic discoveries at Gweru Kopje and Bembesi in central Zimbabwe (Gardner & Stapleton 1934;
Jones 1938).

A renewed phase of research began in the second half of the 20" century, particularly during the 1950s
and 1960s and led by the significant work of Cran Cooke. This period saw important advancements at
Matobo. Building on earlier work at Bambata Cave, major excavationswere carried out at sites such as
Khami Waterworks (Cooke 1950, 1957), Tshangula, and Pomongwe (Cooke 1963). These excavations
uncovered a rich archaeological record, and a series of technocomplexes were developed, later
synthesised by Walker and Thorp (1997). Cooke’s (1963) research laid the foundation for defining
MSA chrono-cultural sequences in Zimbabwe and classified the MSA into two industries — Bambata
and Tshangula— which are still in use today. This body of work, largely based on benchmark sites and
assemblages from the Matobo, has become a key reference for Zimbabwe’s MSA.

Outside the Matobo region, Cooke, Brain, and Cruz-Uribe spearheaded MSA research at Zombepata
and Redcliff Caves, in northern and central Zimbabwe, respectively (Brain & Cooke 1967; Brain 1969;
Cooke 1971, 1978; Cruz-Uribe 1983). Both sites are characterised by long cultural sequences and
typical MSA artefacts, such as Levallois points, prepared cores, blades, and flakes, as well as formal
toolslike points, backed pieces, and scrapers. These discoveries played acrucial rolein expanding MSA
research in Zimbabwe beyond the Matobo region. However, the assemblages from Zombepata and
Redcliff were classified into the Bambata and Tshangula industries, named after type sites in the
Matobo, in western Zimbabwe. The Zombepata assemblages were radiocarbon dated to between 30 and
40 ka, although Cooke (1971) noted that many of the findswere beyond the range of radiocarbon dating,
making the existing dates questionable.

The 1970s marked the beginning of Nicholas Walker’s pivotal excavations in Matobo. His work, later
published in 1995, focused on the terminal Pleistocene and Holocene phases, with emphasis on the
Later Stone Age (LSA; Walker 1995). His research remains a key source for studying the LSA in
Zimbabwe, utilising a range of archaeological evidence and providing a developmental and
palaeocecological framework from the end of the Pleistocene to the final phases of the Holocene.
Although Matobo haslong been afocal point for Stone Age research given itsrenowned archaeological
sites with extensive cultural sequences and exceptionally well-preserved organic materials, research
there, like much of Zimbabwe, has remained disconnected from the latest findings and interpretations
in southern Africa’s MSA.

As previously mentioned, post-independence MSA research in Zimbabwe is limited. One of the
contributions during this period came from Klimowicz and Haynes (1996), who excavated open-air
MSA sitesin Hwange. Their work uncovered typical M SA artefacts, including prepared cores, Levallois
points, flakes, and blades with reduced bulbs and lipping, suggesting the use of soft-hammer percussion.
This excavation advanced our understanding of MSA technological behaviours in the region, and
particularly, of open-air MSA sites in Zimbabwe. However, their chronological context remains
uncertain given the lack of radiometric dates.

Since 2000, MSA research in Zimbabwe has included Larsson’s (2001) re-examination of materials
from Zombepata, focusing on the transition from the MSA to the LSA and the Tshangula industry,
which Cooke (1971) identified as being transitional. Marufu (2012) also conducted research at Ruchera
Cave, which, while primarily centred on the Holocene, examined events marking the end of the MSA
at the site. Additionally, Chiwara-Maenzanise and colleagues (2017) revisited museum collectionsfrom
Redcliff and suggested that MSA lithics were likely used for various tasks, including butchery. In the
same year, the multidisciplinary Matobart project was initiated to study rock art and the associated
Stone Age record across the Matobo landscape (Bourdier 2019; Bourdier et al. 2020; Porraz et al. 2020,
2023). The project aimed to reopen trenches previously excavated by Cooke (1963) and Walker (1995)
for chronometric dating, geoarchaeological analysis, and site formation studies. Additionally, there are
ongoing examinations of the Matobo MSA museum collections (e.g., Matembo 2019), in addition to
recent geoarchaeological investigations (Mnkandla 2019). A re-examination of late Holocene LSA-
backed artefacts (Chiwara-Maenzanise 2018) and research on rock art from Pomongwe under the
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Matobart (Nhunzvi et al. 2020) project have further contributed to enhancing the understanding of
Zimbabwe’s Stone Age record.

3. Keyissuesand thefoci of the discipline, going forward

The synthesis above underscores that, despite Zimbabwe’s rich array of cave sites with MSA deposits,
MSA research in the country remains sporadic in the 21% century. Interest has diminished over the past
five decades, resulting in Zimbabwe’s MSA research failing to keep pace with advancements in the
field. In this section, | propose a forward-looking synthesis outlining key areas of focus for the
discipline, guestions that should be addressed to fill critical knowledge gaps, and how to ensure that the
country’s archaeological narrative better reflects its rich and diverse past, interpreted through
contemporary and inclusive perspectives.

Dating and chronology

There is an urgent need to establish comprehensive dating frameworks for MSA sites in Zimbabwe.
Only a few sites have reliable chronometric age estimates, with the most widely used method being
radiocarbon analysis, which dates layers up to approximately 40-50 ka. An example is Cooke’s (1971)
radiocarbon date of ~37 290+1140 bp for the later MSA layers at Zombepata Cave. There are no
radiometric dates for older deposits in the country, thus the absence of reliable MSA dates presents
significant challenges for understanding early human history. Without accurate dating, it isimpossible
to establish aclear timeline of technological and cultural developments, which hinderseffortsto connect
local findings to broader regional or global patterns. This temporal uncertainty prevents meaningful
comparisons between sites, complicates interpretations of innovation and adaptation, and limits the
identification of synchronicities or divergences in human behaviour across different environments.
Additionally, the lack of precise chronologies diminishes the scientific value of these sites, making it
harder to attract research funding or collaborations.

| propose the re-excavation of these sites to establish a reliable chronological sequence using modern
geochronological techniques for dating older deposits, such as optically stimulated luminescence,
electron spin resonance, palaecomagnetic, and uranium-series dating. Efforts to address this issue have
aready begun with the Matobart project, which aims to provide a chronology for Matobo sites,
particularly Pomongwe and Bambata (Bourdier et al. 2020; Porraz et al. 2023). Additionally, thereisa
need to extend dating efforts beyond the Matobo region. Establishing arobust chronology for the MSA
will also help refine the poorly defined MSA industries, namely Bambata and Tshangula, astheir timing
and defining characteristics remain unclear. Revisiting these sites would not only address these issues
but would also help to establish whether the Named Stone Tool Industries (NASTIES) system (Shea
2014; Wilkins 2020) is the best way to characterise the MSA in Zimbabwe.

Technology

Ashighlighted earlier, the M SA isassociated with the development of numeroustechnologies, typically
linked to the appearance of early modern humans (Wadley 2015). Revisiting the MSA in Zimbabwe
will help illuminate these technologies, such aslithic reduction techniques. Cooke’s (1963, 1971, 1978)
and Walker's (1995) excavations at key MSA sites have yielded several Levallois products, attesting to
the use of these technologies in the region. Therefore, | am confident that these sites have the potential
to provide valuable insights into innovative lithic technologies.

Re-excavation is al'so needed to obtain clear contextual lithic artefacts, as many curated finds have lost
their context. In cases where context is still preserved, curated museum collections can be reanalysed.
The analysis should employ modern lithic analytical frameworks, such as the chaine opératoire, a
methodological framework that outlines all phases of an artifact's life, from the acquisition of raw
materials to its eventual disposal (Inizan et al. 1999). This approach illustrates the structure of a
technological system within a prehistoric setting (Brenner 2019). It has been extensively applied in
South Africa (e.g., Wurz 2000; Soriano et a. 2007; Porraz et al. 2018; Brenner 2019) and would thus
enable comparisons between Zimbabwe’s findings and those from nearby South Africa, providing a
fuller picture of human evolution in the region.
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| further suggest the use of methods such as use-wear and residue analysis to gain insights into
technologies associated with the MSA, including hafting and hunting weaponry. Several MSA sites
have yielded backed pieces in MSA layers (see Table 1). These sites may reveal how early humans
adapted their technologies to different environmental and ecological contexts, shedding light on the
innovation and spread of critical practices. Such findings not only fill gaps in understanding the
development of complex toolmaking but also offer amore nuanced view of the technological ingenuity
that characterised the MSA.

Subsistence

Homo sapiens is defined by the ability to exploit diverse food sources across a wide and adaptable
ecological niche (Marean 2016; Wilkins 2021). Early excavations have shown that MSA sites in
Zimbabwe exhibit excellent preservation, as evidenced by the large quantities of faunal and plant
remains recovered at sites such as Redcliff, Pomongwe, and Bambata (Cooke 1971; Cruz-Uribe 1983;
Walker 1995). Renewed research has the potential to uncover additional markers of subsistence
strategiesin the region. Animal remains and hunting weapons offer insights into prey selection, hunting
methods, and meat processing techniques. Meanwhile, plant remains can reveal the role of plant
resources in the diet, clarifying foraging strategies and seasonal patterns, and reflecting how MSA
populations adapted to their environments and sustained themselves through flexible dietary practices.

Trade and interactions

Evidence of trade and social networking is present in the MSA record (Blackwood & Wilkins 2022;
Chiwara-Maenzanise et al. 2025). Sites like Zombepata and Pomongwe yield large quantities of OES
beads, which, if further explored, may reveal trade and social interactions between groups. In addition,
the presence of non-local raw materials at Pomongwe (Walker 1995) may facilitate the exploration of
long-distance trade, if studied in more detail. Analysis of similaritiesin tools, ornaments, and cultural
artefacts may uncover social connections, including alliances and the transmission of technological
knowledge. This research could clarify whether social networks were essential for the survival and
development of early human societies in Zimbabwe.

Symbols and rituals

Renewed research on symbols and rituals in Zimbabwe can address important questions, such as how
early humans used symbolic expression and ritualistic practices to communicate, form social bonds,
and navigate their environments. It can also provide insights into the role of symbols in identity
formation, belief systems, and group cohesion, as well as how these practices might have evolved in
response to changing environmental and social conditions. | recommend a more detailed analysis of
symbolic artefacts, decorative items like beads, pendants, and engraved tools, that are available in
Zimbabwe’s MSA sites given their potential for symbolic meaning. Such analysis will offer a more
comprehensive view of the cognitive and social development of early humansin Zimbabwe.

Environmental adaptations

Renewed research can address key questions, such as how early humans in Zimbabwe adapted to
diverse and challenging environments, including semi-arid and savanna ecosystems. It can also provide
insight into the strategies they used to cope with fluctuating climates, shifting landscapes, and varying
resource availability, and whether they modified their behaviour or technology to thrive in these
conditions. | suggest applying palaeoenvironmental methods, such as the analysis of stable isotopes
(e.g., oxygen, carbon, nitrogen), pollen analysis, and sediment core analysis, to reconstruct past
vegetation and climate changes. These methods will offer a deeper understanding of how the
environment influenced early human adaptation.

Demographic trends

New research can also address questions related to population sizes, density, and mobility patterns of
early humans, and how these trends evolved over timein response to social and environmental changes.
Archaeological evidence, such as site distribution, artefact density, and the presence of habitation
structures, can provide clues about these patterns, contributing to the broader understanding of human
evolution in the interior of southern Africa.
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4. Conclusion

To address the gaps and key issues in MSA research, it is vital to navigate the challenges posed by
Zimbabwe’s declining economy and political instability. Asking innovative and cutting-edge questions,
applying advanced analytical techniques, and dating archaeological sites are undeniably necessary.
However, these activities ideally need to take place within Zimbabwe and, ultimately, be spearheaded
by Zimbabwean specialists. Achieving this requires the active involvement of the government,
universities, and museums in fostering the national growth of the discipline.

Whileingtitutional support within the country remains limited, local researchers can explore alternative
avenues, such as applying for international grants to secure funding and resources. This approach
enables scholars to access financial support beyond the constraints of the national economy, reducing
reliance on Zimbabwe’s limited local resources. Additionally, international researchers can play a
pivotal role by collaborating with local academics, offering both financial and logistical assistance.
Such partnerships can facilitate access to advanced technol ogies and specialised expertise, ensuring the
continuity and advancement of MSA research in Zimbabwe.

In summary, Zimbabwe preserves rich MSA sites with significant potential. The abundance of these
sites indicates that early humans once inhabited the region. To gain a fuller understanding of what
occurred in these areas, distant from South Africa’s coastal zones, further research is essential. Instead
of being marginal to discussions on the origins of our species, | have emphasised the important role
these well-preserved sites can play in addressing key questions. While several challenges to MSA
research have been identified, there is till an opportunity to overcome them. Revitalising research in
Zimbabwe is crucial if the country is to be recognised as one of the contributors to human evolution
studies in Africa; currently, it is absent from these discussions. Various cross-disciplinary research
groups can examine this rich record using advanced excavation, dating, and analytical techniques to
produce essential new data and deepen our understanding of the emergence of Homo sapiens in this
region.
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1. Introduction

If aman owns 100 sheep and one of them wanders away, will he not leave the 99 and go into the
mountain to look for the one that wandered off? And, if he finds it he will be happier about that
one sheep than all the othersthat did not wander (Matthew 18: 12-14).

Southern Africa historically was seen as a major cattle producer, as this was the product highly prized
by the indigenous herders met by Europeans in the 15" century. The Portuguese visitors to the south
coast, Bartolomeu Dias and Vasco da Gama, called their contact point Angra dos Vaqueiros (Bay of
Cows) at Mossel Bay. The cattle of the Khoekhoen at the Cape became a major source of wealth to the
first Dutch colonists after 1652 with the indigenous herders being subjugated and their lands
expropriated.

In the early Holocene, climatic conditions in the Negev were amenable to pasture growth, including
cereals used by humans (Horowitz 1977). Both cattle and sheep came into Africavia Gaza as noted in
the domestic animal bones and pottery found at Qatif (Smith 1989) and Egypt. This occurred initially
via the ‘Green Sahara’ 8000-9000 years ago. Another attraction of the Saharaat thistime wasthe growth
of wild sorghum and millet, which would have attracted people like the Natufians in Palestine (Marks
& Larson 1977). As North Africadried up ca. 4500 BP the herders moved southwards to East Africa,
then on to southern Africa before 2000 BP (Smith 2022).

The connection between East and southern Africa has been confirmed by aDNA analysis of the skeleton
of a young girl from Kasteelberg. She died 1300 years ago and shared 40% of her genome with a
pastoralist skeleton from Tanzania (Skoglund et al. 2017). The movement to the Cape was primarily
with sheep, although a few cattle bones have been identified (Orton et al. 2013). At first these were
thin-tailed, but fat-tailed sheep came later (da Silvaet al. 2024). Smaller animals may have been easier
to handle as people moved into new lands. It is suggested that the Kalahari might have had more rainfall
around 2300 BP (Thomas & Shaw 1991; Nash et al. 2006), and this could have facilitated herders
moving through the area before modern drier conditions set in. Coming south into new areas also meant
having to deal with the vagaries of vegetation, particularly if poisonous plants might have been
encountered (Smith 2014). To maintain breeding flock numbers and food off-take, a minimum of 100
animals would have been needed (Dahl & Hjort 1976). Thus, migration was not a simple matter,
requiring significant attention to the needs of the flocks.

The importance of sheep to the earliest pastoralists 2000 BP, however, has been shown by skeletal
evidence and aDNA down along the west coast from Namibia (Smith & Jacobson 1995; Kinahan 2016)
to Spoegriviermond (Webley 2001; Coutu et al. 2021), and on to Kasteelberg (Smith 2006). Even
though sheep might be more vulnerable to predation, one major advantage of them being introduced
first is that they have a reproductive rate up to four times that of cattle (Dahl & Hjort 1976).
Additionally, they may also have two breeding periods in the year (Balasse et al. 2003), which would
have encouraged the shepherds in maintaining their flocks. It is possible that the first shepherds into
southern Africa had dogs (Mitchell 2014). If so, this would have made it easier to protect the flocks,
even in new lands. It is estimated that with a dog, a herder might be able to handle as many as 500
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animals. Without dogs the flock size would be limited to 300-400 (Dahl & Hjort 1976), but thiswould
be in terrain known to the shepherds. Certainly, to just maintain flocks in good condition and have off-
take, while keeping numbers secure, would require over 100 animals (Dahl & Hjort 1976)™.

“Small stock, especially sheep, have to be watered more frequently than large stock”; in some areas
“sheep need to be watered every fourth day in the dry season” (Dahl & Hjort 1976: 249). The West
Coast route of introduction was first suggested by Schapera (1930) and Elphick (1977). The latter also
showed the Kimberley area as a possible interior route where five rivers come together (Orange, Vaal,
Modder, Riet, Harts), and on to the South Coast via the Seacow River Valley (Sampson 1984;
Henshilwood 1996) and the Sundays River.

Another important element in the adaptation of herders to their environment and herd maintenance, is
the need for their animals to have access to salt. “The need for a constant, preferably daily, supply of
salt is particularly important for small stock” (Dahl & Hjort 1976: 250). Among modern farmers salt
licks are provided, but what about transhumant herders arriving from elsewhere? Access to this mineral
would have been easy on the West Coast, but moving south in the interior? Barrow (1801: 114, 122-
126) notes that the “Sundays River in summer season is strongly impregnated with salt”, and a further
attraction might have been the salt lake at Algoa Bay, which still exists and was described by Barrow
in1797.

It took almost 1000 years before cattle became the dominant herded animalsin southern Africa. By then
herders knew more about the land their animals were adapting to. This was also the time when Late
Iron Age farmers were keeping their animals in stone enclosures (Hall 1986). Does this coincidence
mean that cattle, generally associated with the Khoekhoen at the Cape, were first introduced from the
Eastern Cape along the South Coast?

2. Moving through uncharted waters: herd control and management in °‘virgin soil’
environments
Whether we can use modern examples as analogies for the initial spread of domesticated animals into
new areaswill depend on how closely the modern conditions match those when the animal sfirst arrived.
Certainly, the colonisation of North Africa and the Sahara would have been very different from a
migration through East to southern Africa. North of the tsetse belts of West Africa, across the northern
fringes of the equatorial forest, the effect of most biomes would have been fairly similar to what
domestic stock had already encountered coming into Africa from the Levant or Arabian Peninsula,
especially when conditions were ameliorated during the early Holocene. By contrast, those domestic
animals entering East Africa, either through Ethiopia or the Sudd of Southern Sudan, would have been
subject to arange of epizootic diseasesto which they weretotally unprepared (Gifford-Gonzalez 2000).

Thus, the initial immigration of alien species required major ecological adjustments, such as learning
to avoid critical diseases unfamiliar to the new arrivals. Those diseases prevalent in cattle, sheep and
goats that would have affected traditional pastoralist sysems would have included epizootic threats,
deficiency diseases, and toxic plants (Kellerman et al. 1988). The immigrant herders would have needed
to learn to avoid such pitfalls, as do the Maasai today who empirically know the relationship between
the proximity of new-born wildebeest and malignant catarrhal fever in East Africa, or East Coast fever
and foot-and-mouth disease carried in wild African buffalo populations (Kellerman et al. 1988). This
barrier to easy colonisation is suggested asthe reason why there was a delay of 1000 yearsin the spread
of cattle to southern Kenya and northern Tanzania by stock keepers as they learned to adjust and avoid
the fatalities that could occur in these new lands (Kellerman et al. 1988).

Since both wildebeest and buffalo were to be found traditionally in southern Africa, we can assume that

1 Among shepherds, learning to look after the flocks can occur at a very young age, and is not limited to sex as
both girls and boys can help their families. | met two 10-year-old boysin the Malian Sahel who were looking after
about 200 sheep. All they had with them was a short shirt and a wooden cup tied around their waist which they
would have used to milk the ewes for food. They had not seen their families for afew days at this point.
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the experience of pastoralists in East Africa would have helped in adjusting to the new lands of the
south. In fact, Andersson (1856) saw wildebeest in the Swakop River along the Namibia Coast, which
would suggest the former distribution would have been nearer the coast than that indicated in Gifford-
Gonzalez (2000: fig. 1). Similarly, buffalo distribution in South Africa was wider than indicated in
Gifford-Gonzalez (2000: fig. 2). Several travellers at the end of the 18" century saw buffalo herds east
of Cape Hangklip (False Bay) along the south coast (cf. Skead 1980; Rookmaker 1989).

Another potential threat would have been the blue-tongue virus transmitted by the midge Culicoides sp.
(also known as horse sickness, but it affects all ruminant livestock, as well as ‘scab’ or brandziekte in
sheep) (Wallace 1896). The horse sickness was well-known to the Boers during the South African War
(1899-1901), who knew to camp ontop of hillsor keep their horsesin barnsto avoid the midge (Wallace
1896). The British Army, however, did not know this, and, of course, were conducting a ‘scorched earth
policy’ by torching farm buildings, so had no buildings to hold their horses at night, and over two-thirds
of their horses died (Swart 2010).

The potential threat of toxic plants would have been an additional issue. Naudé et al. (1996) make the
comparison in flora between East and southern Africa, noting a great deal of similarity. This can be
seen in the incidence of Senecio sp. in both areas. Seneciosisis a hepatotoxicosis of stock which causes
high mortality across its range, particularly: “...in stock grazing newly sprouted Senecio plantson veld
denuded by droughts, overstocking or burning” (Naudé et al. 1996: 9). The distribution of Senecio in
South Africais mostly in the east and so would not have been important in new stock arriving via the
route of dispersal to the Western Cape suggested here. Another toxic plant found in both areas is
Dichapetalum sp. or gifblaar, which, in cattle, can cause: “sudden cardiac arrest a few hours after
ingestion” (Naud¢ et al. 1996: 10). These would have required adjustment on the part of immigrating
cattle keepers to East Africa, however, and must be added to the potential impediments listed by
Gifford-Gonzalez (2000). Kellerman et al. (1988) describe 110 plants which are toxic to livestock in
southern Africa. While some of these are exotic and introduced during colonial times, and others of
minor significance, there are a considerable number which might give any introduction by
inexperienced animals and their herders some anxious moments.

Different animals use different levels of the herb layer, and, of course, immigrant stock would be in
competition with wild game. Studies of rate of intake by ungulates, in particular a selective grazer like
sheep, showed reduced intake by the presence of unwanted or unpalatable components of the vegetation.
One advantage of the arrival of domestic animals into the drier and western areas of South Africa south
of the Zambesi would have been a tsetse-free environment. Once adjustment to local conditions had
taken place, particularly with the hardy varieties of indigenous thin-tailed sheep, southern Africawasa
good place for herding, albeit with vagaries of annual rainfall to which the herds would need to
accommodate, either by movement, or access to groundwater sources.

Although ‘scab’ or brandziekte wasamajor disease threat to sheep farmersin the 19" century (Wallace
1896), the prevalence of death among sheep by ingesting poisonous plants must have been obvious for
Brown (2007) to state that this caused higher mortality up to the 1920s than from contagious or
infectious diseases. Kellerman et al. (1988: table 1) list the toxic plants that might have been of
significance to domestic animals entering southern Africafrom the north, to the northern Kalahari, then
via northern Namibia before moving south to the Western Cape (Coutu et al. 2021). Of these, perhaps
gifblaar and tulp poisoning would have been most dangerous. Gifblaar, from Dichapetalum cymosum,
has a restricted distribution from the northern Kalahari to the Highveld north of Tshwane. Incoming
herders could have moved through this area fairly rapidly and avoided or limited the effects of this
plant: “...young leaves are more toxic in spring (August to November) and autumn (March) when new
shoots appear” (Kellerman et a. 1988: 110). Tulp poisoning comes from two genera of plants, Moraea
and Homeria sp., both widespread from Zimbabwe, Botswana and Namibia to the western and southern
Cape: “Tulp poisoning is commonest in winter or early summer before the onset of rains, when
sprouting Homeria or Moraea sp. might be the only greenery on the barren veld...[o]ne of the most
important features of tulp poisoning is that newly introduced or hungry stock are most at risk”
(Kellerman et al. 1988: 90). However, sheep passing through the Northern Cape may have been less
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affected, as Snyman et al. (2011) note that toxicity levels are low in this area, which might explain the
absence of yellow tulp poisoning there.

Table 1. Common poisonous plants of southern Africa (after Kellerman et al. 1988).

Plant species Common name Distribution Clinical effect
Dichapetalum cymosum Gifblaar N. Kaahari to Highveld north of Tshwane | Heart failure

Galenia africana Waterpens West Coast: Namibia-Cape Liver damage

Homeria miniata Tulp poisoning West Coadt, south of Orange River Heart failure

Urginea physodes Slangkop poisoning West Coast: S. Namibia-Cape Heart failure
Mesembryanthemum sp. Pisgoed S. Namibia-Namagualand Gastrointestina damage
Thesium hamaguense Krimpsiekte Namagualand Heart failure

Tylecodon wallichii Krimpsiekte West Coast: Namibia-Cape Heart failure

Geigaria sp. Vermeersiekte Namibia Gastrointestina damage
Ricinus communis Castor oil poisoning West Coast: Namibia-Cape Gastrointestina damage
Pteronia pallens Witboss e poisoning S.W. Cape Liver damage
Athanasia trifurcata Klaaslouwbos poisoning | S.W. Cape Liver damage
Ornithogalumthrysoides | Chinkerinchee poisoning | S.W. Cape Gastrointestina damage

3. The ‘colonial’ enterprise in the expansion of herding in southern Africa

“Colony: settlement...in new country...fully or partly subject to mother state; Colonial: state
department in charge of the colonies” (Oxford Dictionary 1970: 237). These dictionary meanings show
that colonialism is directly tied to the ‘motherland’. In South Africa this would have been the initial
Dutch headquarters of the Vereenigde Oostindische Compagnie (VOC; Dutch East India Company) in
Amsterdam after 1652, and the Colonial Office in London after 1795 when the British took over. These
definitions imply that colonisation only took place within the ambit of formal structures, and, as Brink
(2004) has noted, this came with mapping and the allocation and ownership of space. This in turn
allowed ownersto have the rights to fence their properties.

While this became aformal definition, it limited the actual colonial experience to paperwork drawn up
to allocate land, as this could then be documented back in the controlling state network in Europe. This
was formal colonialism at the Cape. The original inhabitants (Sonqua=Bushmen hunters) were already
amost invisible, and the Khoekhoen were losing their pasture territory as parcels of land were being
allocated by the Dutch leaders along the Liesbeek River.

The procedure was following what had been decreed by Pope Urban Il in 1095 to occupy ‘terra nullius’
(empty land) by the First Crusade that assumed territory being used by hunters and transhumant
pastoralists was ‘empty’, i.e., not being ‘properly used’ for agriculture. The order later sanctified the
partition of Africa by European nations at the end of the 19" century.

Defining colonialism strictly by the association with formal political structures based in Europe would
ignore the previous loss of land and livelihood that was invested by the original inhabitants of southern
Africa There is good archaeological evidence for hunters in the landscape for well over one million
years (Mitchell 2002), so any group coming from the outside would have to be considered asintrusive,
particularly with the arrival of domestic animals.

If we expand the definition of ‘colonialism’ to mean any intrusion into southern Africa by people and
economies from the outside, then the arrival of herdersinto the Kalahari 2000 years ago would have to
be considered. These people, known to linguists as Khoe-Kwadi, as they were identified in southern
Angola (Gildemann et a. in press), had connectionswith East Africa, and brought both sheep and cattle
with them.

Looking at colonialism asaform of intrusion offers a different perspective on what is usually meant by
‘colonialism’, i.e., only defined by the Colonial Office. This way we might suggest that colonial
expansion would have occurred in several phases:
1. Arrival of cattle and sheep in the Kalahari, and sheep on to the southwestern and southern Cape
by 2000 BP,
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2. First appearance of Urewe farmers in southern Africa (Silver Leaves), Mozambique and
Swaziland with sorghum and millet, then cattle, after 1700 BP,

3. Cattle arrive in numbers in the southwestern Cape ca. 1000 BP,

4. The Capefocus by the VOC, AD 1652 (mapping, firearms),

5. Occupation of the Cape by the British, AD 1795; Colonial Office in London takes charge of
alocation of land (taxes) and expansion towards northeast and east by farmers (Laband 2020).

4. Discussion

The movement of food production from the north inspired Sadr (2003) to suggest a ‘Neolithic’
development in southern Africa using the model of ‘hunters-with-sheep’, i.e., local southern African
hunters becoming pastoralists. This was followed by Gronenborn (2004) who compared the expansion
of food producers out of the Near East to Europe with what happened in Africa. The similarities are the
expansion of domesticates into lands already occupied by hunter-gatherers, and Sadr (2015) offered a
two-step processfor how thisoccurred. In both casestherewasinitial overlap where hunters and herders
worked together. This meant that incoming males bringing the sheep, and possibly taking local wives,
were able to learn about the landscape to the food producers’ advantage. One aspect of this might have
included the use of local fynbos plants, such as Watsonia, whose bulbs become cooked during veld fires
and can be eaten.

Linguistic study of the arrival of the first herders, known as Khoe-Kwadi in southern Angola, indicates
that “Khoe-Kwadi has special statusin that it shows a northeast-to-southwest adaptation...the family
as having expanded from the northeast, whereby pre-Khoe incorporated a Kx’a (northern Bushman)
substrate and subsequently pre-Khoekhoe a Tuu (southern Bushman) substrate” (Giildemann et al. in
press: 626). This indicates that the “spread of Khoe-Kwadi is a complex process involving extensive
interaction with indigenous popul ations rather than a simple demic colonisation that spread among other
things [a] new language[s]” (Giildemann et al. in press: 638).

This led to debates on the emergence of food production in southern Africa: were large numbers of
newcomers arriving with stock, or did local hunters gradually become herders as they acquired sheep?
The latter was certainly not the case when Lord Macartney introduced sheep to the hunters of the
northern frontier hoping to make them herders at the end of the 18™ century. This was an attempt to
stop them raiding the colonial farmers asthey expanded northwards, but the huntersjust killed the sheep
and ate them (Penn 2005).

| have previously argued against the idea of hunters becoming herders (Smith 2017), and here | have
tried to show that there is a minimum flock size needed to maintain breeding and off-take. The dating
of the movement was fast enough to suggest the herders with their flocks were constantly on the move
southwards. This would argue against small, isolated numbers of sheep and shepherds trickling all the
way from East Africa and ending up at the Cape, but, as the linguistics suggest, does not mean there
was a single migration of people and animals.

Dewar and Marsh (2019) identified three phases of pastoral occupation in Namaqualand: 1) early AD
80-210; 2) middle AD 490-790; 3) late AD 1180-1690, which they suggest was the result of climatic
shifts. The gap between the early and middle phases corresponds to a similar gap of non-occupation at
Kasteelberg (Sadr et a. 2017). Thisis when there is a shift in pottery style from spouts to lugs. The
lugged pottery may also be when cattle arrived at the Cape in larger numbers and the herders were later
identified as Khoekhoen (Smith 2006). The arrival of cattle at the Cape in numbers allowed the food
producers to become socially dominant over local hunters, as noted in Simon van der Stel’s journal of
his expedition to Namaqualand on 16 September 1685: .. .these Sonquas [hunters] are just the same as
the poor in Europe, each tribe of Hottentots? [K hoekhoen] having some of them and employing them
to bring news of the approach of a strange tribe. They steal nothing from the kraals of their employers,
but regularly from other kraals...possessing nothing...except what they acquire by theft” (Waterhouse
1932: 122).

2 Theterm is employed in accordance with the original source, without any derogatory or superficial intent.
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Without some help from local hunters the migration of shepherds through ‘virgin soils’ would have
been all that more difficult, particularly when negotiating a landscape with poisonous plants. Since the
migration southwards seems to have happened fairly rapidly, this lends support for a relatively easy

passage.
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