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ABSTRACT

Klasies River is an important site for the study of the evolution of Homo sapiens, understanding modern
behaviour and human interaction with the environment during the Middle Stone Age. The faunal sample
from the RS sub-member in Cave 1B (MSA 1), dating to ca. 115 000 years ago and older, was recently
analysed. The results indicate that humans were hunting a variety of prey. The most common taxa in
the sample are indeterminate medium birds, indeterminate small mammals, rock hyraxes, and
indeterminate medium mammals. Based on multiple lines of evidence including the presence of:
cultural artefacts, shellfish, tortoises, large mammals, butchery marks, and burnt specimens; and, a lack
of carnivore taxa compared to ungulates (as reflected in the low carnivore-ungulate ratio), hyena
coprolites and beak damage, coupled with infrequent baboons and the absence of leopards (as reflected
in the low leopard index), it is apparent that humans were the main agent of accumulation of the fauna.
However, other agents of accumulation such as brown hyenas, leopards and raptors likely contributed
some faunal remains, especially of smaller taxa.
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1. Introduction

The Middle Stone Age (MSA) is an important period for understanding the origins of innovation and
complex cognition of Homo sapiens. In southern Africa, the MSA dates to between about 300 000 and
40 000 years ago (e.g., Vogel 2001; Wadley 2015; Lombard et al. 2022; Wurz 2024 and references
therein). One of the most significant MSA sites in South Africa is the Klasies River Main site (KRM).
KRM (34.06° S, 24.24° E; Fig. 1) is located on the Tsitsikamma coast in the Eastern Cape province of
South Africa (Singer & Wymer 1982) and situated towards the far south-eastern end of the Greater
Cape Floristic Region (GCFR). This region is characterised by non-seasonal rainfall (Van Wijk et al.
2017). KRM has a long sequence of Late Pleistocene deposits and has yielded some of the oldest fossil
evidence for anatomically modern humans in South Africa (Singer & Wymer 1982; Deacon & Geleijnse
1988; Grine et al. 2017, 2020). The Main site consists of Caves 1, 1A, 1B and 2. The MSA layers at
KRM are dated to between ca. 115 and 48 ka (Wurz et al. 2018, 2022). The MSA at KRM is subdivided
into the MSA I, MSA 11/Mossel Bay, Howiesons Poort (HP), MSA 111 and MSA IV industries, occurring
within several stratigraphic members (Deacon & Geleijnse 1988). The MSA | layers, related to the
fauna investigated here, are associated with the production of regular and relatively long quartzite blades
and elongated points, some of which have distinctive platform preparation in the form of thinning and
rubbing (Wurz 2023).

John Wymer conducted the first excavations at KRM in 1967 and 1968 in Caves 1, 1A, 1B and 2 (Singer
& Wymer 1982). The layers from Cave 1B (layers 1-15) were originally placed in the MSA 1, but
subsequently some of these layers have been found to be associated with the MSA 1l (Morrissey et al.
2023). A mesh size of 1x0.5 inches (25x13 mm) was used, and smaller specimens and those considered
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unidentifiable were discarded at the time (Klein 1976). Later, Hilary Deacon excavated Cave 1B starting
in 1984 (Deacon 1989), using stacked sieves with mesh sizes of 3 and 2 mm, and retained all faunal
specimens.
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Figure 1. The location of the KRM site in South Africa.

The LBS (Light Brown Sand) member associated with the MSA | industry has been dated to 108.6+3.4
ka (Vogel 2001) in Cave 1, and 106.8+12.6 ka in Cave 1/1A (the area where Caves 1 and 1A intersect)
(Feathers 2002). The overlying SAS (Sand and Shell) stratigraphic member with sub-members
associated with the MSA 1l technocomplex is the thickest depositional unit; it dates to between
100.8+2.1 and 85+2.1 ka in Cave 1 (Vogel 2001). The base of the SASL sub-member in Cave 1 has
recently been dated to older than 110 ka (Wurz et al. 2022); therefore, the MSA | in Cave 1 and 1B
must be older than ca. 115 ka. The faunal sample analysed here comes from the RS (Rubble Sand) sub-
member in Cave 1B and is equivalent to the LBS member in Cave 1 (Fig. 2; Morrissey et al. 2023), and
thus dates to older than ca. 115 ka. The RS sub-member contains relatively less anthropogenic material
compared to the DC (Dark Carbonised) member, although lithics, pebbles, shellfish and animal bones
are present (Morrissey et al. 2023). This overlying DC sub-member, equivalent to parts of the SAS
member, is dated to ca. 110 ka and corresponds to the MSA 11/Mossel Bay technocomplex (Figs 2-3;
Wurz 2002).

The animal remains from KRM have been influential in several debates in MSA archaeology, notably
focusing on the proficiency of early hunters (e.g., Binford 1984; Thackeray 1990; Milo 1998; Outram
2001; Faith 2008; Dusseldorp 2012; Clark & Kandel 2013) and the Klasies Pattern. Klein (1976; Klein
& Cruz-Uribe 1996) argued, based on evidence such as the lack of flying birds, fish, and the presence
of docile prey like eland (Taurotragus oryx), that MSA humans were less successful hunters when
compared with hunters during the Later Stone Age. Today, however, it is widely accepted that MSA
humans were successfully hunting large, dangerous prey (e.g., Faith 2008; Dusseldorp 2010, 2012; also
see Weaver et al. 2011). The Klasies Pattern refers to the underrepresentation of proximal limb elements



Ezeimo et al. SAFA 2024/3144

like femora and humeri of large bovids relative to more anatomically complete small bovids, a trend
first identified by Klein (1976) at KRM. The Klasies Pattern sparked debates as to the cause of the
pattern, including scavenging versus hunting (Binford 1984), the schlepp effect (Klein 1976),
excavator's bias (Turner 1989), and a combination of post-depositional damage, marrow extraction, or
agent of accumulation (Bartram & Marean 1999). In this study, the fauna from the RS sub-member
excavated by Deacon from Cave 1B was analysed. The aim of the study is to contribute to an
understanding of the agent(s) responsible for accumulating the fauna, to assess the prey selection
behaviours of humans during the MSA 1, to infer aspects of the palaeoenvironment, and to establish if
the Klasies Pattern is present in the sample.
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Figure 2. The RS sub-member from KRM Cave 1B, north face (stratigraphic drawing from the Deacon archive
of field notes). Note that not all the layers appear on this drawing (see Morrissey et al. 2023 table 3 for a full
description of the RS sub-member layers).

2. MSA | fauna and palaeoenvironment

There are very few sites in the southern Cape that relate to the period older than 110 ka. An exception
is Pinnacle Point Cave 13B, where small assemblages date to this period (Brenner et al. 2022). Fauna
from sites and samples dating from the later MSA 1l show variability, especially in the Eastern and
Western Cape provinces of South Africa. At some sites, such as Blombos Cave (M3 phase) and
Diepkloof (lower MSA), humans focused on smaller game, notably rock hyraxes (Procavia capensis;
Badenhorst et al. 2016) and Cape dune molerats (Bathyergus suillus; Steele & Klein 2013), whereas at
others, the focus was on small ungulates, such as at Diepkloof (Early HP, Pre-SB Lynn units; Steele &
Klein 2013). Common species at coastal sites during the MSA Il include hares (Leporidae), Cape dune
molerats, rock hyraxes, Cape fur seals (Arctocephalus pusillus) and Cape grysbok/steenbok
(Raphicerus sp.), with a diversity of small, medium and large ungulates (Steele & Klein 2013;
Badenhorst et al. 2016).

Previous faunal analyses from the MSA | layers at KRM (Table 1) show that rock hyraxes, Cape fur
seals and a variety of ungulates are present (Klein 1976; Van Pletzen-Vos et al. 2019; Reynard & Wurz
2020), in addition to shellfish (Klein 1976; Thackeray 1988; Langejans et al. 2017), fish (von den
Driesch 2004; Van Niekerk 2011), micromammals (Nel et al. 2018) and birds (Klein 1976; Avery
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1987). Cape dune molerats are absent from the MSA | at KRM. The birds present in the MSA | sample
from Cave 1 include great cormorants (Phalacrocorax carbo), Cape cormorants (Phalacrocorax
capensis), gannet (Morus capensis), African barn owl (Tyto capensis), spotted eagle owl (Bubo
africanus) and penguins (Spheniscus demersus; Klein 1976). There are 82 species of fish from 47
different genera/family. The fish families present in the MSA | LBS from the Cave 1/1A layers are
Clinidae, Sparidae, Gobiesocidae with the inclusion of Mugilidae, Carangidae, Teraponidae and
Engraulidae (von den Driesch 2004).
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Figure 3. The RS sub-member from KRM Cave 1B, south face (stratigraphic drawing from the Deacon archive
of field notes).

At KRM, the MSA 1 is broadly associated with the Last Interglacial, MIS 5e (Deacon & Geleijnse
1988), although re-dating studies might expand this temporal association (Wurz et al. 2022). This
climatic phase, dated to between 130 and 115 ka, was characterised by high sea levels and relatively
warm temperatures. The world-wide temperatures during this period were drier and warmer than at
present (Langejans et al. 2017; Loftus et al. 2019). The abundance of grazers during the MSA | at KRM
suggests grassland environments (Reynard & Wurz 2020; Reynard 2021).

3. Agents of accumulation

Determining the agent(s) of faunal accumulation at cave sites requires multiple lines of evidence and
numerous methods have been proposed. Raptors often feed on smaller species, including rock hyraxes,
Cape dune molerats and Cape grysbok/steenbok. Raptors often roost in caves and shelters (Klein &
Cruz-Uribe 2000). Raptors such as the Cape eagle owls (Bubo capensis) feed on the Cape dune molerat,
and large quantities of these small mammals may indicate raptor activity. In addition, the predominance
of maxillae detached from brain cases, mandibles, and complete long bones as well as digested remains,
may further suggest eagle owls (Klein & Cruz-Uribe 2000). Similar patterns for rock hyraxes and hares
also suggest raptors as agents of accumulation (Henshilwood et al. 2001; Steele & Klein 2013).

Anthropogenic accumulations are usually inferred by the presence of lithics, hearths, ornamentation,
butchery marks, burnt bone, a high fragmentation of long bones, spiral fractures, and a general faunal
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composition that includes large ungulates and shellfish (Brain 1981; Thompson & Henshilwood 2011).
For smaller taxa such as rock hyrax, forelimbs outnumbering hind-limbs, post-crania outnumbering
crania (Cruz-Uribe & Klein 1998), and the high fragmentation of long bones (Badenhorst et al. 2014),
all indicate human consumption. While the diet niches of hominins overlapped with those of carnivores,
the former were able to regularly bring down large and potentially dangerous prey (e.g., Klein & Cruz-
Uribe 2000; Van Pletzen 2000; Avery et al. 2008; Rector & Reed 2010; Steele & Klein 2013; Reynard
et al. 2016a, b; Van Pletzen-Vos et al. 2019; Reynard & Wurz 2020).

Table 1. Mammal fauna from the MSA | layers at Caves 1, 1/1A and 1B (Klein 1976; Van Pletzen-Vos et al.
2019). * Note that these counts include MSA 11 taxa.

Taxa (common name) Cave 1 (37-39) (MNI) Cave 1B (1-15) (MNI)* | Cave 1/1A (NISP)
Procavia capensis (rock hyrax) 4 14 29
Lepus capensis (Cape hare) - 1 -
Hystrix africaeaustralis (porcupine) 3 1 -
Papio ursinus (chacma baboon) 1 1 -
Homo sapiens (human) 2 1 -
Panthera pardus (leopard) 1 - -
Atilax paludinosus (water mongoose) 1 1 -
Lupulella mesomelas (black-backed jackal) - 1 -
Aonyx capensis (clawless otter) 1 - -
Arctocephalus pusillus (Cape fur seal) 11 21 13
Indeterminate carnivore - - 2
Diceros bicornis (black rhinoceros) 1 - -
Equus cf. quagga (zebra/quagga) 2 - 2
Delphinidae (dolphin) 3 - -
Cetacea (whale) 2 - -
Indeterminate Cetacea (whale/dolphin) - - 1
Potamochoerus larvatus (bushpig) 4 1 -
Phacochoerus africanus (warthog) 2 - -
Suid sp. (bushpig/warthog) - - 1
Hippopotamus amphibius (hippopotamus) 6 2 5
Syncerus caffer (Cape buffalo) 11 1 3
Pelorovis antiquus (giant buffalo) 18 1 5
Tragelaphus strepsiceros (greater kudu) 3 - 1
Tragelaphus scriptus (bushbuck) 3 1 -
Taurotragus oryx (eland) 21 9 5
Connochaetes sp. (wildebeest) 5 2 -
Alcelaphus buselaphus (hartebeest) 2 -
Alcelaphus/Connochaetes (hartebeest/wildebeest) - - 3
Pelea capreolus (grey rhebok) - - 4
Hippotragus leucophaeus (blue antelope) 16 - -
Redunca arundinum (southern reedbuck) 4 - -
Redunca fulvorufula (mountain reedbuck) 4 1 -
Sylvicapra grimmia (common duiker) - - 2
Raphicerus melanotis (Cape grysbok) 4 - -
Raphicerus sp. (Cape grysbok/steenbok) - - 1
Indeterminate bovid - -

Large - - 34
Large medium - - 73
Small medium - - 48
Small - - 26
Indeterminate mammal - - 24
Total 136 61 291

It is conceivable that carnivores, in particular brown hyenas (Hyeana brunnea), as well as leopards
(Panthera pardus) made use of shelters as lairs (Brain 1981; Skinner & Chimimba 2005; Reynard &
Henshilwood 2019) when humans were not occupying them. Carnivores could have left remains of their
prey in these caves, and such remains would have eventually become incorporated with anthropogenic
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accumulations. In fact, some MSA samples from the Eastern and Western Cape do show some
ephemeral carnivore activity, especially in accumulating some small ungulate remains (e.g., Marean et
al. 2000; Thompson 2010; Thompson & Henshilwood 2011; Faith 2013; Reynard & Henshilwood 2017,
2019). Bone deposits from caves and shelters that have been accumulated by brown hyenas often have
certain characteristics, such as chew marks (Blumenschine 1988), the presence of juvenile hyena
remains (Kuhn et al. 2010), hyena coprolites (Cruz-Uribe 1991) and a lack of cultural artefacts (Scott
& Klein 1981). Moreover, a high ratio of carnivore versus ungulate remains (based on either the Number
of Identified Specimens [NISP] or the Minimum Number of Individuals [MNI]) is also indicative of
hyena activity, since brown hyenas frequently prey on other carnivores (Scott & Klein 1981; Kuhn et
al. 2010). Samples accumulated by brown hyenas also often show a great diversity of carnivore remains
(e.g., Scott & Klein 1981; Pickering 2002). For example, Kuhn et al. (2010) suggested that a high MNI
value of 30% or more carnivores, compared to ungulates, indicate brown hyena assemblages. Hominins
consumed and interacted less frequently with carnivores (Scott & Klein 1981; also see Val et al. 2020).
Transverse breakage on long bones and bone showing digestive damage also indicate carnivore activity
(Brain 1981). Leopards often prey on medium-sized ungulates, baboons (Papio ursinus) and rock
hyraxes (Procavia capensis) (Brain 1981; Thackeray 1990; Badenhorst et al. 2014), and the presence
of these animals, especially baboons, may be an indicator of leopard activity.

As discussed previously (e.g., Badenhorst & Kimambo 2020; Badenhorst et al. 2021, 2022b, and
references therein), these criteria often have several limitations. Considering the frequency of butchery
marks, various ethno-archaeological and actualistic studies have found that smaller animals were
usually brought back to sites intact, where they were roasted whole over fires leaving little or no
butchering evidence on carcasses (e.g., Lee 1979; Harako 1981; Bartram et al. 1991; Jones 1993;
Badenhorst et al. 2014; Clark 2019). In fact, even specimens of larger mammals may show little
evidence of butchery despite slaughtering (Parsons & Badenhorst 2004). Moreover, the frequencies of
butchery marks are influenced by the size, species, sex and preparation of the animal butchered, the
type and characteristic of the tools used, and the skill and experience of the butcher (see summary in
Badenhorst & Kimambo 2020).

Detailed taphonomic studies using magnification have been able to increase the observed frequencies
of butchery and carnivore marks on specimens (e.g., Reynard et al. 2014; Armstrong 2016), although
such studies have their limitations. This is because the meaning of higher observed frequencies (or
relative abundance of a modification compared to another abundance of a modification; Thompson et
al. 2017), is complicated by various factors, especially when applied to small mammals. Differential
preservation of skeletal elements and other taphonomic factors (Brain 1967) further complicates any
frequency study of taphonomic modifications. While digested bones of small mammals are usually
considered to be the result of carnivore or raptor activity, humans would also often swallow skeletal
remains (Clary 1987; Dewar & Jerardino 2007; Reinhard et al. 2007; Badenhorst et al. 2016; Clark
2019). Similar factors affect the frequency of carnivore marks. While the frequency of chew marks is
high in bone collections of modern dens of brown hyenas (often 50% or more; Kuhn et al. 2010), for
fossil samples however, this frequency is often quite low. The frequency of chew marks left by brown
hyenas is influenced by various factors, including the size of the prey, bone density, length of fragment,
the size of clans and the time spent to access a carcass (Faith 2007; Fourvel et al. 2015). For example,
at Deelpan in the Free State province of South Africa, a Late Holocene sample occurs that lacks cultural
artefacts but contains hyena coprolites, and only 2% of the fauna showed chew marks (Scott & Klein
1981). Humans consuming meat can also leave tooth marks on bones (Brain 1967; Romero et al. 2016).
The size of the hyena tooth marks (Pobiner 2008) on bones overlaps with other carnivores such as lions
(Panthera leo; Delaney-Rivera et al. 2009).

While the carnivore-ungulate ratio is useful for samples that were quantified using the same method,
such as NISP or MNI, comparing results quantified using different methods is more problematic (i.e.,
NISP vs. MNI; see Badenhorst et al. 2021). Often, like in the case of many MSA sites from the Eastern
and Western Cape in South Africa, the Cape fur seal makes up a substantial proportion of the fauna
(e.g., Klein 1976; Grine & Klein 1993; Klein & Cruz-Uribe 2000; Van Pletzen 2000; Avery et al. 2008;
Rector & Reed 2010; Badenhorst et al. 2016; Reynard & Wurz 2020), thus potentially masking the role
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of other agents of accumulation (for this reason, Badenhorst et al. 2021 excluded seals from their
carnivore-ungulate calculations). All these factors highlight the notion that different approaches have
unique strengths and limitations, and multiple lines of evidence are often the best approach to infer the
role of various potential agents of accumulation.

4. Materials and methods

Deacon (1989) excavated the fauna from square PP38 in Cave 1B (Fig. 4) as part of the RS sub-member.
The excavation area was 1x1 m in size, although the lowermost section was not fully excavated
(Morrissey et al. 2023). The faunal identification method suggested by Driver (2005) was used for this
study. According to this method, all specimens are considered identifiable when the element can be
determined. The remaining specimens are considered unidentified. The identifications were done using
the collections housed at the Evolutionary Studies Institute of the University of the Witwatersrand, and
the Ditsong National Museum of Natural History in Tshwane. The layers are treated as a single unit in
this paper but were originally analysed separately (see Ezeimo 2022 for fauna per layer). The
indeterminate bovid size classes follow Brain (1974), and specimens identified to an indeterminate size
class were counted separately from specimens identified to species or genera (e.g., Badenhorst & Plug
2012; also see Klein 1976). Teeth of rock hyraxes were aged using criteria established by Steyn and
Hanks (1983). The NISP is the most commonly used method of quantification used by
zooarchaeologists (e.g., Grayson 1984; Plug & Plug 1990; Lyman 2008) and it is used in this study.
Teeth embedded in mandibles and maxillae are considered as separate elements in NISP calculations.
The MNI is a highly problematic method of quantification (e.g., Plug & Plug 1990; O’Connor 2000),
which also applies to the derivatives of this method — the Minimum Number of Elements (MNE) and
the Minimum Animal Units (MAU, %MAU; Binford 1984; Lyman 2008); none were used in this study.
However, we used a normed NISP for bovid skeletal part representation. This was calculated by using
the NISP of an element, and dividing this by the number of times the particular element occurs in a
bovid skeleton (Reynard & Henshilwood 2017).
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Taking the caveats of determining the agent(s) of faunal accumulation into consideration (as discussed
above), we used the following approaches: first, we recorded all visible taphonomy using naked-eye
observations. Second, we subjected a random sample of 100 unidentified specimens to microscopic
analyses using an Olympuz SZ51 microscope with 40x magnification. Third, we used the carnivore-
ungulate and leopard ratios to infer the role of hyenas and leopards (Klein 1975; Brain 1981; Thackeray
1979, 1990; Badenhorst et al. 2022a). The carnivore-ungulate ratio is calculated by using the carnivore
NISP (without Cape fur seals, following Badenhorst et al. 2021) divided by the total ungulates, and
multiplied by 100. The leopard index is calculated by adding leopard and baboon NISPs, and dividing
it by the total ungulate NISP, multiplied by 100 (Thackeray 1990). Fourth, we used the skeletal part
representation of rock hyraxes to infer the role of humans, leopards and raptors as potential agents of
accumulation (Klein & Cruz-Uribe 2000).

5. Results

Sample size

The total faunal sample consists of 19 255 specimens from the different layers of the RS sub-member,
of which 1219 (6%) were identified (Table 2). Most of the identified specimens (n=1016, or 82%) are
between 0.1 and 3 cm in length, indicating a highly fragmented sample (Fig. 5).

Table 2. The faunal sample from the RS sub-member (see Morrissey et al. 2023 table 3, for layer descriptions).

Layer Identified specimens Unidentified specimens | Total % ldentified specimens
BR 14 20 34 41%
BRAF 3 33 36 8%
BRU 9 158 167 5%
BSH2 68 164 232 29%
BYS1 4 2 6 67%
BSH1 32 116 148 22%
BSH2BH 15 66 81 19%
BCH 89 712 801 11%
Y/SH 37 262 299 12%
DRU 35 536 571 6%
YRU 75 966 1041 %
GBS2B 100 1066 1166 9%
GBS2 101 1267 1368 %
CP2 20 413 433 5%
CP2T 42 1460 1502 3%
BS 66 1376 1442 5%
GBS 28 487 515 5%
YBSB 57 689 746 8%
YBS 157 1858 2015 8%
CP1 17 1511 1528 1%
CP1T 8 194 202 4%
YS1 22 88 110 20%
YSIM 177 3455 3632 5%
YS1T 46 1134 1180 4%
Total 1222 18 033 19 255 6%

Taxa present

The sample contains mammals, birds, reptiles, amphibians, and fish (Table 3). The most common taxa
are indeterminate medium birds (21%), indeterminate small mammals (12%), rock hyraxes (11%) and
indeterminate medium mammals (9%). Bovids include Cape grysbok/steenbok, which are present in
most layers (Ezeimo 2022), as well as mountain (Redunca fulvorufula) and southern reedbuck (Redunca
arundinum), oribi (Ourebia ourebia), grey rhebok (Pelea capreolus), roan/sable/blue antelope
(Hippotragus sp.), wildebeest/hartebeest (Alcelaphaline sp.), eland, Cape buffalo (Syncerus caffer) and
giant buffalo (Syncerus antiquus). The indeterminate Bovid | specimens are likely Cape
grysbok/steenbok. Many of the indeterminate small mammals are likely rock hyrax. The single baboon
specimen is a first phalanx. The only rodent taxa identified is the vlei rat (Otomys sp.). There are three
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vertebrae that are potentially from dolphins or whales. Bird remains consist of penguin, the Cape
cormorant and the eagle owl (Bubo sp.). Many of the indeterminate medium birds are most likely
penguins. Other taxa include tortoise/turtle (Testudinidae sp.), toad or frog, and only seven fish
vertebrae specimens.

600 571
500
400
)
5 300
) 242
4 203
@ 200
100 88
42 133
I15105655123621
0 . | - — p— p— — — p—
P P D D D D D P D P D D D D D D D P
1.0 »g'\ '1,:\' n,?’ u"' c,f" @"" '\:\ Q;b 0,9 '55\0 \,\’i\'\’ '0’:0 ,@:@ .\b«‘\b {q\‘." \,’\\:\ .;E\"b
Length (cm)

Figure 5. Length categories of the identified specimens (NISP).

The identified sample is sufficiently large to be representative of the original animal population (Fig. 6;
Badenhorst et al. 2022b). The carnivore-ungulate ratio, using the entire sample, is very low (0.43),
which is much lower than the average anthropogenic carnivore-ungulate ratio for MSA sites in the
Eastern and Western Cape of South Africa (3.10). Moreover, this ratio is also well below hyena samples
from the same region, which averages 18.58 (Badenhorst et al. 2021). The leopard index is equally very
low (0.43) for the RS sub-member, and similar to other MSA anthropogenic accumulations in the
Eastern and Western Cape (average of 0.25), and well below the average for leopard samples (10.47;
Badenhorst et al. 2021). The low carnivore-ungulate and leopard ratios suggest that the RS sub-member
has very low probabilities of hyena or leopard activity.
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Table 3. The NISP of identified taxa from the RS sub-member. The order of the mammals follows Skinner and

Taphonomy

Chimimba (2005).

Taxa (common name) Total NISP %NISP

Otomys sp. (vlei rat) 8 1%
Small rodent 43 4%
Procavia capensis (rock hyrax) 133 11%
cf. Procavia capensis (possibly rock hyrax) 3 <1%
Papio ursinus (chacma baboon) 1 <1%
Arctocephalus pusillus (Cape fur seal) 57 5%
Small carnivore 1 <1%
Cetacea (dolphin/whale) 3 <1%
Syncerus caffer (Cape buffalo) 3 <1%
cf. Syncerus caffer (possibly Cape buffalo) 1 <1%
Syncerus antiquus (giant buffalo) 2 <1%
Taurotragus oryx (eland) 3 <1%
Alcelaphaline sp. (hartebeest/wildebeest) 4 <1%
Pelea capreolus (grey rhebok) 1 <1%
Hippotragus sp. (roan/sable/blue antelope) 8 1%
Redunca arundinum (southern reedbuck) 1 <1%
Redunca fulvorufula (mountain reedbuck) 7 1%
Redunca sp. (southern/mountain reedbuck) 9 1%
cf. Redunca sp. (possibly southern/mountain reedbuck) 1 <1%
Ourebia ourebia (oribi) 1 <1%
Raphicerus sp. (Cape gryshok/steenbok) 27 2%
cf. Raphicerus sp. (possibly Cape gryshok/steenbok) 1 <1%
Bovid | 64 5%
Bovid I1 41 3%
Bovid I1/111 2 <1%
Bovid 11 50 4%
Bovid I1I/1V 2 <1%
Bovid IV 1 <1%
Small mammal 152 12%
Small/medium mammal 2 <1%
Medium mammal 116 9%
Large mammal 34 3%
Bubo sp. (eagle owl) 17 1%
Phalacrocorax capensis (Cape sea gull) 5 <1%
Spheniscus demersus (African penguin) 38 3%
Small bird 71 6%
Small/medium bird 13 1%
Medium bird 258 21%
Testudinidae sp. (tortoise/turtle) 27 2%
Amphibian sp. (frog/toad) 1 <1%
Fish 7 1%
Total NISP 1219 -

Burnt specimens are indicative of hominin involvement in accumulating the fauna. Most of the layers
contain burnt specimens (Table 4), and 13% of the total sample is burnt. A variety of colours were
observed, including brown (Fig. 7), black, grey and white, of which black, grey and brown colouring
are most common; white colouring is not common. One shell fragment of a tortoise/turtle from layer
GBS2B had localised, black burning on it.

Most layers contain evidence for butchery (Table 5; Fig. 8) indicating hominin involvement in
accumulating the fauna. While the microscopic analysis of the unidentified specimens was able to
increase the frequency of butchery marks, overall, only less than 1% of the total sample contains such
evidence. The taxa with butchery evidence include Cape fur seal (n=1), medium carnivore (n=1), Bovid
I (n=3), Bovid Il (n=5), Bovid 1l (n=2), large mammal (n=1), as well as unidentified specimens (n=41).
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Layer Burnt brown | Burntblack | Burntgrey Burnt white Total burnt | Total faunal sample | % burnt
BR 0 2 3 1 6 34 18%
BRAF 0 0 9 2 11 36 31%
BRU 1 21 9 2 33 167 20%
BSH2 0 29 8 9 46 232 20%
BSH2BH 0 16 1 3 20 81 25%
BSH1 5 8 4 11 28 148 19%
BCH 26 55 11 12 104 801 13%
Y/SH 12 28 2 7 49 299 16%
DRU 42 77 8 23 150 571 26%
YRU 15 60 12 50 137 1041 13%
GBS2B 0 22 296 28 346 1166 30%
GBS2 0 356 0 2 358 1368 26%
CP2 1 11 69 11 92 433 21%
CP2T 41 51 92 3 187 1502 12%
BS 0 60 0 0 60 1442 4%
YBSB 38 30 6 10 84 746 11%
YBS 120 27 48 12 207 2015 10%
CP1 0 5 0 1 6 1528 <1%
CP1T 16 27 47 8 98 202 49%
YS1 0 3 1 8 110 7%
YSIM 126 68 83 27 304 3632 8%
YS1T 92 8 0 7 107 1180 9%
Total 535 964 709 233 2441 18 734 -
% 22% 39% 29% 10% 13% - -

Table 5. The number of specimens with macro- and microscopically-identified marks for each layer.

Layers | Cutmarks | Microscopic cut marks | Chop marks | Microscopic chop mark | Total butchery | Total sample % sample
BS 2 1 1 2 6 1442 <1%
BRU 1 0 1 0 2 167 1%
BSH2 0 0 2 0 2 232 1%
BYS1 1 0 0 0 1 6 17%
BCH 4 1 4 0 9 801 1%
Y/SH 0 0 1 0 1 299 <1%
DRU 0 1 2 0 3 571 1%
YRU 2 0 1 0 3 1041 <1%
GBS2B 3 2 1 1 7 1166 1%
GBS2 1 1 0 0 2 1368 <1%
CP2 0 1 2 0 3 433 1%
GBS 0 3 0 0 3 515 1%
YBSB 0 1 0 0 1 746 <1%
YBS 0 1 2 0 3 2015 <1%
CP1 0 1 0 0 1 1528 <1%
CP1T 0 1 0 0 1 202 <1%
YS1 0 1 0 0 1 110 1%
YS1IM 2 1 0 2 5 3632 <1%
Total 16 16 17 5 54 16 274 -
% 29% 29% 31% 9% <1% - -

The bone surface of three specimens has a polished appearance (Table 6; Fig. 9), possibly caused by
use-wear or trampling.

Table 6. Specimens with a polished cortical surface.

Layer Length Description

DRU 17.1 mm Bone fragment with polished surface
CP2T 16.3 mm Bone flake with polished surface
YS1M 104.5 mm Bone flake with polished surface
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Figure 7. A burnt distal tarsometatarsus (approx. 3 cm long) of an indeterminate medium bird.

Figure 8. Various butchery marks on a Bovid Il pelvis.

Figure 9. Bone flake with a polished surface from layer YS1M.
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The breakage of identified long bones (humerus, radius, ulna, metacarpal, femur, tibia, metatarsal and
metapodial) indicate that irregular fractures are most common, suggesting dry breaks. This is followed
by spiral and transverse breaks (Table 7). Fractures caused by carnivores are uncommon, amounting to
less than 1% of the long bones.

Table 7. The number of specimens per fracture type identified on long bones.

Elements Spiral Transverse Irregular Carnivore Excavation
Humerus 17 9 49 0 0
Radius 4 0 18 0 0
Ulna 5 1 15 0 1
Carpal 0 3 1 0 0
Metacarpal 3 1 0 0
Femur 7 5 45 0 0
Tibia 3 5 12 0 0
Metatarsal 8 8 39 0 0
Metapodial 6 1 20 0 0
Calcaneus 0 0 0 0
Tarsals 0 0 0 0
First phalanx 8 3 25 0 0
Second phalanx 6 4 22 0 0
Third phalanx 1 1 10 0 0
Phalanx 1 1 18 2 0
Total 69 42 284 2 1
Percentage 18% 10% 71% <1% <1%

Carnivore chew marks were noted in many layers on the specimens (Table 8), indicating that carnivores
were involved in accumulating some fauna. However, carnivore chew marks were found on less than
1% of the total faunal sample. The microscopic analysis of the 100 unidentified specimens did not yield
any chew marks. Taxa with carnivore chew marks include Bovid 11l (n=1), medium mammal (n=2),
penguin (n=1), as well as on an unidentified specimen (n=1). Digested remains are also not common
and amount to less than 1% of the total faunal sample. Taxa that were digested include small rodent
(n=1), rock hyrax (n=5), Cape fur seal (n=3), Cape gryshok/steenbok (n=4), Bovid | (n=2), Bovid Il
(n=2), small mammal (n=5), medium mammal (n=3), medium bird (n=2), fish (n=1), as well as
unidentified specimens (n=6).

Table 8. The number of specimens that show evidence of carnivore chew marks and the number of digested

specimens.

Layer Carnivore chew marks | Digested remains | Total faunal sample | % of total faunal sample
BSH2 0 2 232 1%
BCH 1 1 801 <1%
Y/SH 0 3 299 1%
DRU 0 2 571 <1%
YRU 1 4 1041 <1%
GBS2B 0 1 1166 <1%
GBS2 0 1 1368 <1%
CP2T 1 0 1502 <1%
BS 0 1 1442 <1%
YBSB 0 1 746 <1%
YBS 0 8 2015 <1%
CP1 1 0 1528 <1%
YS1 0 2 110 2%
YSIM 0 6 3632 <1%
YSI1T 1 2 1180 <1%
Total 5 34 17 633 -
Percentage of total sample <1% <1% - -
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A total of seven specimens, amounting to less than 1% of the total sample, showed evidence of rodent
gnaw marks. Evidence for rodent gnawing was found in layers BCH (n=1), BSH2 (n=1), YBSB (n=1),
YBS (n=2) and YRU (n=2).

Skeletal part representation

The bovid skeletal part representation indicates that Bovid | specimens are most common, followed by
Bovid I, Bovid 11l and only a few Bovid 1V elements (Table 9). Combined, most skeletal elements are
present (Fig. 10). Lower limbs are particularly common, especially metacarpals, metatarsals, metapodia
and tarsals, which are also dense elements that tend to preserve well (e.g., Brain 1981).

Table 9. Bovid skeletal part representation (NISP and normed NISP).

Elements | Bovi [Bovil [ Boviiil [ Bovill [ Bovil/IV [ BovIv [ Total | Normed NISP
Crania

Horn core 0 0 0 2 1 0 3 2
Occipital 1 0 0 0 0 0 1 1
Maxilla 0 2 0 0 0 0 2 1
Mandible 1 2 0 1 0 0 4 2
Premolar 2 2 0 0 0 0 4 0
Molar 0 0 0 1 0 0 1 0
Tooth fragment 1 1 0 1 0 0 3

Upper limbs

Scapula 0 0 0 1 0 0 1 1
Humerus 1 2 0 1 0 0 4 2
Pelvis 0 2 0 0 0 0 2 1
Femur 2 3 0 1 0 0 6 3
Patella 1 0 0 0 0 0 1 1
Lower limbs

Radius 4 0 1 0 0 0 5) 3]
Ulna 1 2 0 1 0 0 4 2
Carpal 1 3 0 0 0 3 7 1
Metacarpal 1 1 0 0 0 0 2 1
Tibia 3 2 0 0 0 0 5 3
Metatarsal 0 0 0 0 0 1 1 1
Metapodial 8 7 0 6 0 0 21 5)
Tarsal 3 2 0 2 0 0 7 4
Astragalus 4 0 0 1 0 0 5 3
Calcaneus 2 1 0 1 0 0 4 2
Sesamoid 4 1 1 4 0 0 10 0
First phalanx 6 2 0 3 0 0 11 1
Second phalanx 10 0 0 3 0 0 13 2
Third phalanx 7 3 0 1 0 0 11 1
Total 63 38 2 30 1 4 138

% 46% 28% 1% 22% 1% 3%

For rock hyraxes, the front (n=26) and hind limb (n=23) are nearly equally represented, but the crania
(n=71, excluding teeth) outnumber the post-crania (n=50). The predominance of crania may suggest
that some of the rock hyrax remains were accumulated by raptors such as black eagles, or by leopards
(Cruz-Uribe & Klein 1998).

Aging

Most bovid specimens are from adult individuals (Ezeimo 2022). However, based on long bone fusion,
some neonates are present for Bovid | (n=2), Bovid Il (n=1) and Bovid Ill (n=1), as well as juveniles
(Bovid I, n=11; Bovid Il, n=5; Bovid Ill, n=3). For Cape fur seals, most specimens are from adult
individuals (Ezeimo 2022), although some juveniles (n=11) and sub-adults (n=1) are present. Using
October as the birth peak of rock hyraxes (Skinner & Chimimba 2005), those specimens that could be
aged do not show a particular season of death (Table 10).
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Figure 10. Bovid skeletal part representation for Bovid I, 11, 1l and 1V (NISP).
Table 10. Rock hyrax age at death.
Element Layer Age class Age at death range (months) | Month of death
Mandible YSB | 0-4 October-January
Mandible YSB 11| 8-10 June-July
Maxilla GBS2 \% 17-19 March-April
Mandible YS1T VI 20-22 June-July
Maxilla GBS VI 23-27 September-December
Mandible GBS2B VI 23-27 September-December

6. Discussion and conclusion

MSA faunal samples from southern Africa, including those from KRM, are usually heavily fragmented
(e.g., Marean et al. 2000; Reynard et al. 2016b). For example, the MSA [I/Mossel Bay fauna from the
Witness Baulk at KRM Cave 1 excavated by Deacon yielded 43% identified specimens, although not
all fragments may have been included in the count (Van Pletzen-Vos et al. 2019). From the fauna from
squares C1 and B2 in Cave 1 from the Wurz excavation for older MSA Il layers, only 6% could be
identified (Lap 2020), which is similar to the level of fragmentation in this study. There are several
possible reasons for the high level of fragmentation in the RS sample. The most likely causes include
burning, butchery and post-depositional fragmentation (cf. Stiner et al. 1995). The sample size used in
this study, consisting of a full range of vertebrates, is relatively large (Badenhorst et al. 2022b)
indicating it is substantial enough to provide information about the agents of accumulation and
subsistence patterns.

Several types of evidence indicate that hominins contributed faunal remains to the RS sub-sample,
notably: a presence of cultural artefacts; shellfish remains (Thackeray 1988, 2019); the remains of
tortoises, seals and other large mammals (cf. Van Pletzen-Vos et al. 2019; Reynard & Wurz 2020);
butchery marks; burnt specimens; the lack of diversity of carnivore taxa compared to ungulates (as
reflected in the very low carnivore-ungulate ratio); and a very low number of baboons (as reflected in
the very low leopard index; Badenhorst et al. 2021). The values of these two ratios are similar to other
MSA sites in the Eastern and Western Cape that were accumulated primarily by humans. Moreover, the
sample lacks any beak marks or hyena coprolites. Taken together, the role of humans as an agent of
accumulation of the RS sub-sample is beyond any doubt.
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However, it is also very likely that other agents, notably carnivores, accumulated at least some of the
fauna from the RS sample, especially some of the smaller taxa. This is based on the presence of
carnivore chew marks and digested remains (although it is possible for humans to also inflict these types
of modifications). Some of the digested remains include Cape grysbok/steenbok. These small bovids
are common in both anthropogenic (Klein 1976; Henshilwood et al. 2001; Faith 2011; Badenhorst et
al. 2016), hyena (Grine & Klein 1993) and leopard (Klein 1978; Faith 2013) accumulations in the
Eastern and Western Cape. Baboon remains are frequently associated with leopard accumulations (see
summary in Badenhorst 2022), but it is uncertain if the single baboon phalanx in the sample necessarily
implies the involvement of this predator. This may well represent a natural death of a baboon. The
skeletal part representation of rock hyraxes suggests the remains were accumulated by either leopards
or raptors (Cruz-Uribe & Klein 1998). Brown hyenas often consume fish (Kuhn et al. 2008), and the
presence of digested fish may suggest that these carnivores were responsible for their presence.

In addition to the involvement of carnivores in accumulating the RS sub-member, there is also potential
evidence for raptor activities. The remains of raptors themselves in the RS faunal sample may represent
natural deaths, as they often nest above rock shelters (Taylor 2003). However, the RS faunal sample
lacks beak marks (Brain 1981) and some birds were likely accumulated by carnivores, as reflected in
the digested remains. The rodent remains may either represent natural intrusions, or prey of raptors
(Andrews 1990; Matthews et al. 2009, 2011; Nel & Henshilwood 2021) or carnivores.

The fauna from the RS sample is similar to what has previously been identified from the MSA | at KRM
in Cave 1 (Klein 1976) and Cave 1/1A (Van Pletzen-Vos et al. 2019; Reynard & Wurz 2020). The range
of larger ungulates from the MSA | at KRM suggest humans were capable hunters (Dusseldorp 2010;
Thompson 2010; Thompson & Henshilwood 2011; Clark & Kandel 2013; Dusseldorp & Reynard 2021)
using a variety of hunting techniques to acquire prey (Klein 1978; Milo 1998; Dusseldorp 2010; Clark
& Kandel 2013). The Game Index, which measures the ratio of small to large game in samples
(Badenhorst 2015; Badenhorst et al. 2022a), indicates a sample predominated by ungulates (value of
0.37, considering that the rock hyraxes were likely accumulated by a non-human agent). The Game
Index value of the RS sub-sample is higher than other faunal samples from KRM, including Cave 1A
MSA 111 (0.23), Cave 1A SAS Base (0.21), Cave 1A MSA 11 L (0.17), Cave 1A Upper (0.17), Cave 1A
SAS Middle (0.11) and Cave 1A MSA 11 U (0.09; Badenhorst et al. 2022a). Nevertheless, the overall
pattern, based on the Game Index, is that humans at KRM were focusing on hunting larger game
animals, notably Cape grysbok/steenbok (although some of these bovids were possibly accumulated by
carnivores). Interestingly, the Game Index values are lower for samples accumulated (exclusively or
largely) by brown hyenas from the Eastern and Western Cape during the Middle to Late Pleistocene
(Pinnacle Point Cave PP30, Sea Harvest, Swartklip, Duinefontein 2, Elandsfontein Bone Circle, and
Hoedjiespunt), averaging 0.13 (range of 0.01-0.56; Badenhorst et al. 2022a). This indicates that brown
hyenas feed infrequently on small animals such as hares and rock hyraxes.

The Cape fur seal would have been speared from a close distance or clubbed to death (Klein & Cruz-
Uribe 1996). However, the presence of digested seal remains in the RS sub-sample suggest that
carnivores such as brown hyenas, which frequently consume seals (Kuhn et al. 2008), also contributed
specimens of this taxon to the sample. Tortoises, on the other hand, were obtained easily (Henshilwood
et al. 2001; Thompson & Henshilwood 2014) and based on historical accounts, tortoises were often
cooked whole in their shell (Speth & Tchernov 2002). It is uncertain if the single tortoise/turtle shell
from the RS sample, with localised burning, reflects such a cooking method.

Grazing taxa are common during the MSA | at KRM (Van Pletzen-Vos et al. 2019; Reynard & Wurz
2020), suggesting an open environment in the vicinity (also see Reynard 2021). This is also supported
by the presence of Cape and giant buffalo in samples from the RS sub-sample in Cave 1B. The open
environment is also reflected in the Modified Degree of Vegetation Cover Index (MDVC; Greenacre &
Vrba 1984; Thackeray 1990; Badenhorst et al. 2022a), which measures the ratio between kudu
(Tragelaphus strepsiceros), bushbuck (Tragelaphus sylvaticus) and steenbok/grysbok to the total
ungulates in a sample. Kudu, bushbuck and Cape grysbok/steenbok prefer closed habitats (Skinner &
Chimimba 2005). While the first two ungulates are absent from the RS sub-sample, the MDVC value

16



Ezeimo et al. SAFA 2024/3144

is relatively high (12). The MDVC values are slightly lower for other MSA samples from KRM,
including Cave 1A SAS Base (7), Cave 1A MSA Il L (6), Cave 1A SAS Middle (4), Cave 1A MSA I
U (3), Cave 1A Upper (3) and Cave 1A MSA 1l (3; Badenhorst et al. 2022a). Overall, the MDVC
values from KRM show that Cape grysbok/steenbok make up a large proportion of the ungulates during
the MSA.. Both the Cape grysbok and steenbok prefer open environments, provided there is dense cover
(Skinner & Chimimba 2005).

MSA humans used rock shelters sporadically, often due to favourable environmental conditions and
available resources (Jacobs et al. 2008). The neonate Bovid I specimens from the RS sub-member are
most likely Cape grysbok/steenbok, the most common small ungulate in the sample. Cape grysbok give
birth throughout the year, but peak between September and December (Novellie et al. 1984; Skinner &
Chimimba 2005). The birthing peak of steenbok is also during November-December (Smithers 1971,
Skinner & Chimimba 2005), thus suggesting an early summer accumulation for at least part of the RS
sub-member. The presence of young Cape fur seals further support occupation during these months. In
November, female Cape fur seals are present along the coastline to deliver their pups (Kirkman 2010),
and mortality rates of juveniles are high during this time because of predation, trampling, starvation and
drowning (De Villiers & Roux 1992).

The Klasies Pattern was heavily debated for several years (e.g., Klein 1976; Bartram & Marean 1999)
because the pattern resulted from unidentifiable long bone shaft fragments that were discarded during
the Singer-Wymer excavations (Turner 1989; Bartram & Marean 1999; Van Pletzen-Vos et al. 2019;
Reynard & Wurz 2020). The Klasies Pattern is present for bovids when all the RS sample layers are
combined. Most of the RS sub-sample consists of unidentified specimens. As a result, skeletal part
representation usually only indicates patterns within a sub-sample of a faunal assemblage (Badenhorst
& Plug 2011).

The fauna from the RS sub-member excavated from Cave 1B at KRM consists of mammals, birds,
reptiles, amphibians and fish. Overall, there are convincing indications that humans accumulated a
substantial portion of the fauna. MSA humans were able to hunt and obtain a variety of animals.
However, there are also indications that some taxa, many of which are smaller in body size, were
accumulated by agents such as carnivores and raptors. The fauna suggests the presence of open
environments close to KRM during MIS5.
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