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ceramics from the Persian Gulf region (Antonites et al. 
2025). Excavations at the site have also uncovered a sub-
stantial number of worked bone artefacts.

Bantu-speaking peoples have a long tradition of bone 
working that survived well into the twentieth century (Davi-
son 1976). Yet, when they are found in in EIA contexts, 
there is a tendency to interpret them as signs of exchange 
with nearby, autochthonous hunter-gatherers (Wadley 1996; 
Sherwood and Forssman 2024), rather than of farmer author-
ship. In part, this may be owing to the presumed emphasis 
on metal technologies ostensibly associated with the early 
farmers. Few studies have explored the authorship of the 
worked bones themselves. Indeed, the utilisation of bone by 
farmers may actually be underestimated, given the realisa-
tion of the use of unmodified bone fragments in these con-
texts (Plug 2012). This underestimation is compounded by 
the fact that bone tools tend to be studied in isolation from 
their manufacturing debitage, while most faunal analysts 
tend to focus on taxonomy or taphonomy, and not technol-
ogy (see Choyke 2013). The recognition of bone working 
debitage is also not as simple as it sounds. Manufactur-
ing debitage such as isolated epiphyses, bone slivers and 
knapped fragments would be nearly indistinguishable from 

Introduction

The Letaba Early Iron Age site (henceforth Letaba), is a 
settlement in north-eastern South Africa (Fig. 1), occupied 
between the seventh and tenth centuries AD. The site falls 
within the Early Iron Age (EIA) period – a shorthand desig-
nation that refers to Bantu-speaking, agro-pastoral farming 
communities of the first millennium AD. The Letaba site 
is regionally significant because it has some of the earli-
est imported Asian trade goods in the South African inte-
rior, including ninth to tenth-century glass beads and glazed 
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typically highly fragmented faunal assemblages (Gates St-
Pierre et al. 2016; Christensen and Goutas 2018).

Letaba is one of several EIA sites where worked bone 
has been recovered in far greater quantities than metal. 
A study of the worked bone assemblage can thus provide 
unique insights into the cultural and technological prac-
tices of this community. The Letaba assemblage allows for 
comparisons with contemporaneous settlements, such as 
Broederstroom and KwaGandaganda, that also have large 
numbers of locally manufactured worked bones, had similar 
economies, and were also involved in Indian Ocean trade 
networks (Fig.  1). By investigating bone manufacturing 
techniques and use-wear patterns, this study sheds light on 
EIA bone technology and the linked economic activities of 
the Letaba community.

Background to the site

The Letaba site, located within the modern boundaries of 
the Kruger National Park, is one of the largest EIA sites 
recorded in northeastern South Africa (Fig.  1). Initially 
recorded as two neighbouring sites – Le6 and Le7 – the Let-
aba “site” can more accurately be described as a contiguous 
palimpsest of archaeological features and deposits spread 
over a c. 15 ha area. Figure 2 shows the relative location 
of the various features within the site complex. Although 
the site is spatially extensive, it is not deeply stratified, with 
most features occurring on sterile subsoil and below a sur-
face layer of alluvium. Radiocarbon dates place occupation 
of the site between AD 650 and 950, however, the shallow 
deposits and palimpsest nature strongly suggests a dynamic 
and shifting occupation rather than a permanent and fixed 
settlement layout. The predominant features identified by 
excavation and survey on the site include burnt clay grain 
bin foundations, ash-filled pits, and middens. The absence of 

Fig. 1  The location of Letaba and other sites mentioned in the text

 

1 3

143  Page 2 of 20



Archaeological and Anthropological Sciences (2025) 17:143

huts and other architectural features suggests that structures 
were made of perishable materials such as wood, thatch and 
unfired clay. Different ceramic styles suggest three occupa-
tion phases at the site. The earliest facies is late Mzonjani, 
dated at Letaba to between AD 650 and 750. The more recent 
occupations are associated with the closely related Tsende 
(AD 750–850) and Balule (AD 850–950) facies (Huffman 
2007; Antonites 2024). These latter two facies were iden-
tified by Meyer (1986), but they remain poorly defined 
in terms of stylistic attributes and distinguishing between 
them is not always possible with highly fragmented ceramic 
assemblages. As a result, we distinguish between the early 
occupation of Letaba as those features associated Mzonjani, 
and collectively refer to the post-AD 750 occupations as 
associated with Tsende-Balule material.

Research on the site has uncovered a faunal assemblage 
dominated by game, in particular blue wildebeest, zebra and 
buffalo (Plug 1989; Grody 2016). Although a wild-domi-
nant faunal assemblage is not unprecedented in the EIA, the 
near-absence of domesticates is unusual. Earlier interpreta-
tions suggested that the predominance of game reflected the 
marginality of the Letaba community (Plug 1988). How-
ever, we now believe that this pattern is more likely a result 
of hunting for early trade with Indian Ocean trading com-
munities. Evidence for this trade is seen in the rare Persian 
Gulf ceramics and glass beads (Antonites et al. 2025). The 
early Asian trade goods at the site and the intensive hunt-
ing activities are predominantly associated with the Tsende-
Balule occupations– i.e. post-AD 750.

Archaeological research at Letaba has been conducted 
over three periods. The first was small-scale excavations 
and controlled surface collection between 1977 and 1979, 
followed by excavations between 1987 and 1989 (see 

Antonites 2024 for details). The most recent are ongoing 
excavations started in 2021 by one of us (AA). The worked 
bones in this study were collected during all three research 
periods at the site.

Methodology

A technological and microwear analysis was conducted 
using a dual microscopy approach that combined low- and 
high-power reflected light imaging and digital 3D scan-
ning of topographic surfaces. An Olympus BX51M, capa-
ble of various illumination settings, including ultraviolet, 
dark- and bright-field, polarised and cross-polarised light 
was used to visualise microwear details on the bone sur-
face. Visual data were acquired and processed with Evident 
software. Observations were conducted at magnifications 
ranging from 20x to 200x, following standard microscopy 
protocol for bone tool use-wear (Bradfield 2015a, 2022, 
2023). An Olympus DSX1000 3D scanning microscope was 
used for stereoscopic analysis of specimens and for three-
dimensional acquisitions. The 3D data acquisitions were 
rendered using a 100x long-working-distance objective lens 
capable of a vertical pitch of 21 μm and field of view of 1.9 
mm2. Analysis and measurements were done using LEXT 
software. Macrofractures were identified using established 
criteria (Fischer et al. 1984; Bradfield 2012), as too were 
taphonomic modifications, such as cut marks, trampling 
damage (e.g. Fisher 1995; Greenfield 1999; Domínguez-
Rodrigo et al. 2009, 2010; Reynard 2013; Fernández-Jalvo 
& Andrews 2016), and arthropod activity (e.g. Huchet et al. 
2013; Backwell et al. 2020, 2022). Similarly, we referred 
to published literature as well as our own unpublished 

Fig. 2  Schematic plan showing the location of the different features within the Letaba site complex
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both fine and course facets, whereas in 23% of cases the 
scraping removed all signs of faceting. In five cases, the 
proximal end of the bone point had been modified by whit-
tling, while only one example had a distal end ground flat 
(1102/WF1). The two instances in Table 1 that show whit-
tling modification at the distal end is likely a consequence 
of fragmentation. It is likely, however, that these two speci-
mens are the remains of proximal sections as some of the 
complete bone points show that these have a slight taper 
towards the proximal end.

Snag marks are present on 15 specimens (Fig. 7A) and 
chattermarks on three (Table 1). These marks are produced 
by a sharp blade during the whittling process. Snag marks 
occur more frequently when bone has been softened by 
soaking for a period of time in water and their relatively 
high frequency in the Letaba assemblage could indicate that 
bone was deliberately softened before working. Softening 
the bone by soaking in water is a well-known procedure 
when whittling bone tools (Osipowicz 2007). Snag marks 
are distinguishable from other cut marks by their acute incli-
nation and fracture lip (Fig. 7A). These marks are typically 
orientated towards the tip, or distal end, except in one case 
(F2233) where the orientation is reversed. Grinding against 
an abrasive surface is seen infrequently (n = 13), and occurs 
as a rejuvenation strategy in seven cases, where it occurs 
overlying the original scraping indicators (Fig. 4). The ori-
entation of the grinding marks is diagonal, running from the 
top left to the bottom right (when the bone point is orien-
tated distal end up), indicating execution by a right-handed 
person.

Microwear polish was preserved on 35 specimens 
(Fig. 8). Polish consistent with contact against a soft, mal-
leable material, like skin, dominates the sample. In most 
cases this polish is weakly developed (Fig.  9). Polish of 
indeterminate causation follows at 37%, followed by buff-
ing at 8.5%. Indeterminate here means that either the polish 
was too weakly developed due to insufficient contact time 
to form recognisable microwear indicators, or that the sur-
face of the bone was too pervasively accreted with sediment 
and an insufficient area of the polish was visible to anal-
yse. Buffing is caused by contact against a hard material and 
invariably aligns with the orientation of scraping striations 
(Fig. 9). In our own ad hoc experiments, this type of polish 
exclusively occurred as a result of vigorous back-and-forth 
scraping with a metal blade. Handling wear occurs on two 
specimens and overlies the sediment accretions, indicating 
an excavation or curatorial genesis. Polish consistent with 
contact against soft and hard plant material occurs on one 
specimen each. In six cases a twisting motion of use can 
be discerned in the orientation of the polish micro-stri-
ations (Fig.  9). In half these cases the contact material is 

experimental referents in respect of manufacturing wear 
(e.g. d’Errico and Henshilwood 2007; Christadou 2008; 
Orłowska 2016; Jurkovičová et al. 2018; Orłowska et al. 
2022; Baron et al. 2024).

Results

Ninety-four pieces of worked bone – retrieved from post-
AD 750 deposits associated with Tsende-Balule ceramics 
collected from all three phases of research – underwent a 
technological and microwear analysis and the results are 
presented in Table 1. Most of the pieces are near-cylindrical 
in cross-section and likely represent the remains of what 
are commonly referred to in the literature as bone points 
(Fig. 3). There was one eyed needle (1077/WF2), a deco-
rated long bone shaft (1011/WF1), a heavily scraped rib 
fragment (F1991), and a few robust peg-like pieces (e.g. 
1044/4/WF1). The worked bone assemblage is highly frag-
mented, with only 11 pieces retaining an intact distal and 
proximal end. Distal and proximal orientation in fragmented 
specimens is not based on anatomy but is determined by 
the gradient of the taper, with the tapering end usually indi-
cating the point or distal orientation. Lengths range from 
31 to 129 mm, with an average of 68 mm (Fig. 4). Width 
and thickness measurements are fairly uniform, averaging 
around 4.9 mm for widths and 4.4 mm for thickness, with a 
couple larger outliers and a few that were below this thresh-
old (Fig. 4).

Compared to first millennium AD bone points from 
stone-using hunter-gatherer contexts, the Letaba specimens 
appear to be in a penultimate state of manufacture, as they 
still retain facets produced by whittling (Fig. 5). Only 31% 
of worked bone pieces have been smoothened. There is evi-
dence that bone blanks were produced through a combina-
tion of longitudinal splitting (e.g. F1374 and 1043/WF2) 
and knapping (e.g. F2179). The length of the point was in 
some cases controlled by the common technique of ring-
snapping, traces of which can still be seen on eight speci-
mens (Table  1). After a suitably sized length of fractured 
bone had been selected, manufacture proceeded by way of 
scraping with a bladed implement. A metal blade was the 
dominant implement identified in this process, being iden-
tifiable under higher magnifications by the tightly clustered 
parallel, linear striations, in contrast to the more irregular, 
overlapping striations produced by an unretouched lithic 
blade (Fig. 6). It can, however, be difficult to accurately dis-
tinguish between scraping marks made by a metal blade and 
a fine-grain cryptocrystalline lithic, which under experimen-
tal replication produces very similar results. Consequently, 
37% of the scraping sample are assigned to the indetermi-
nate manufacturing category (Fig.  7). Whittling produced 
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Brand 2015). Retrieval marks are cut marks produced by 
a bladed instrument during the process of cutting out an 
embedded arrowhead from flesh and sinew (Langley et al. 
2016). These cut marks may be shallow or deep, solitary 
or clustered, but always occur above other manufactur-
ing modifications and usually at an angle intermediary to 
butchery cut marks and scraping snag marks (Fig. 7B). The 
presence of retrieval marks on small bone point fragments 

indeterminate, but in the other half (i.e. those that are also 
heated) the micro-striations indicate harder material, akin 
to wood.

Additional use-related damage in the form of macro-
fractures and retrieval marks is present on 15 specimens 
(Table 1). Spin-off macrofractures are considered a reliable 
indicator of longitudinal impact, especially when they occur 
in more than 3% of a sample (Pargeter 2011; Bradfield and 

Fig. 3  Selection of worked bones from Letaba
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specimens (Fig. 9) and cleaning damage on two (Fig. 10). 
Small mammal damage is mostly the result of rodent activ-
ity and occurs on five specimens. The taphonomic altera-
tions noted on the worked bone specimens are in line with 
those observed on the faunal assemblages from the same 
recovery contexts (ARA personal observation).

Eight specimens have motifs of varying complexity 
incised into their surface (Table 1). Two of the more com-
plex types are illustrated in Fig. 11. The motif on F500 is a 
twin set of parallel, helical incisions, obversely intersected 
by a single helical incision. The 3D profile of these inci-
sions indicates that they were executed using a lithic blade 
(cf. Greenfield 1999; Marciniak and Greenfield 2013). By 
comparison, 1011/WF1, the most intricate design consisting 

suggests that the arrowheads was reused several times. 
Although arrowheads used in hunting seldom produce 
diagnostic use-wear, the prevalence of weakly developed, 
soft-contact polish, combined with spin-off fractures and 
retrieval marks present a good case for our interpretation of 
most of the Letaba worked bone assemblage as the remains 
of arrowheads.

Taphonomic alterations were noted on 33 specimens, the 
most prevalent of which were trampling (23%) and arthro-
pod activity (21%). We do not attempt here to tease apart 
the arthropod agents, but ant, beetle and snail feeding activ-
ity was noted (sensu Backwell et al. 2022). Trampling and 
arthropod activity is followed by heating (16%) and weath-
ering (14%) (Fig. 10). Trowelling damage was seen on five 

Fig. 5  A graphical representation 
of the manufacturing technology 
evidenced on the Letaba worked 
bone assemblage

 

Fig. 4  Morphometric data of 
the bone points analysed in this 
study. Length measurements are 
from the 11 intact specimens 
whereas width and thickness 
measurements are from a sub-
sample of 85 suitable specimens 
presented in Table 1
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a long bone shaft at Kwagandaganda during the Msuluzi 
period (Whitelaw 1994; Fig. 29).

Four pieces were ‘decorated’ with a single, circum-
ferential incision located near to the proximal end of the 
bone point. Two 3D profiles of these lines are illustrated as 
examples in Fig. 12. These incisions are on average more 
lightly executed (less pressure was applied) than the more 

of two parallel, circumferential lines encompassing multiple 
parallel, diagonal lines, was executed using a serrated metal 
blade in a saw-like motion (Marciniak and Greenfield 2013; 
Fig.  3). The sawing motion is also evidenced by the fre-
quent slippage of individual incisions. The diagonal lines 
were created first, followed by the two boundary lines. This 
decoration is similar, albeit less intricate, to one found on 

Fig. 7  Showing the difference between A) snag marks and B) retrieval marks; note the difference in inclination

 

Fig. 6  Illustrating the different manufacturing techniques present on 
the worked bone sample from Letaba. Top row: metal scraping stria-
tions. Note the tight longitudinal clustering. Middle row: lithic scrap-

ing striations. Note the wider spacing between striations and the slight 
waviness and overlapping nature of some of the striations. Bottom 
row: abrasive grinding striations
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tools was more prevalent in later periods. The reason for 
this could relate to a change in general activities at the site 
between early and later periods.

Nearly 85% of all the analysed specimens came from 
middens, of which 71% (n = 57) are from a single midden, 
‘Feature 120’ (Tables  2 and 3). Three worked specimens 
(3.2%) are from pit features, one of which is an intricately 
engraved piece (1011/WF1), while four (4.3%) have been 
recovered from two spatially separate granary features. 
Seven specimens were from indeterminate contexts. The 
middens where these specimens are from contain high den-
sities of faunal remains, which likely resulted from mass 
hunting events of large gregarious animals such as zebra, 
blue wildebeest and buffalo (see Plug 1989; Grody 2016). 
These large quantities of faunal remains at Letaba are linked 
to the supply of animal products in early Indian Ocean 
trade networks (Antonites et al. 2025). Some bone points 
show spin-off macrofractures and retrieval marks linked to 
hunting and likely represent arrowheads (Pargeter 2011; 
Bradfield and Brand 2015; Langley et al. 2016). These 
arrowheads were likely discarded with the carcasses – some 
of which were removed, while others were left in the flesh 
and sinew remnants. This fits with the observed practise 
at Letaba, whereby carcasses in these large middens were 
frequently disposed whilst still retaining connective tissue 
(Grody 2016).

The four specimens recovered from two granary areas 
provide a distinctly different disposal context. Granaries are 
typically located in domestic areas of a settlement and usu-
ally linked to specific households (Walton 1956; Huffman 
2017). The Letaba granaries were pole and daga (wattle and 
daub) structures elevated above ground to protect stored 
crops from moisture and pests (see Walton 1956). The space 
below the granary was often used for storage of items such 
as ceramic vessels, food and tools. Worked bone objects 
recovered from these granary contexts at Letaba were there-
fore likely used in activities in and around the house. Two 
of the specimens recovered from granary contexts displayed 
use-wear indicative of a twisting motion executed on soft 
skin and likely served as awls. Their location in association 
with granaries suggest that at least some skin or hide work-
ing activities took place in household contexts.

Pits represent the third depositional category of worked 
bones. Pits are a common feature of EIA sites in the subre-
gion. Pits at Letaba served different purposes: some were 
clearly used for refuse disposal, and contained mostly food 
remains and a few discarded ceramics. Other pits had a 
more ritual inclination, since they were filled with ash and 
distinctive object collections that included ceramic vessels 
with their bases carefully removed, metal objects, shell disc 
beads, marine shells and unusual animal remains, such as 
baboon and vulture (see also Maggs 1980; Mason 1981; 

elaborate decorations and also appear to have been made 
using metal and lithic bladed implements. The profile of 
1030/WF18 conforms to that produced by a retouched stone 
blade, whereas F499 and the other two specimens display 
shallow profiles that resemble a sawing motion with a ser-
rated metal blade. While the circumferential line on F499 
was made with several independent incisions, there are no 
other indicators of sawing on these specimens. Given their 
shallow depth, we reserve any definitive pronouncement on 
the tool used in their execution.

The final ‘decoration’ was a large, grooved removal on 
1030/WF17, which was too large to undergo a 3D scan at 
comparable pitch (Fig. 3). The removal on this piece mea-
sures 2 mm wide and 1.4 mm deep and was made using a 
chiselling technique. Two shallow incisions appear parallel 
to the main removal, where the artisan clearly measured the 
spacing of his strike. The removal resembles the groove for 
a joint, but there is no other indication as to what the miss-
ing component would have been, or indeed, whether one 
was ever attached.

Discussion

Recovery context

All the analysed specimens date to the Tsende-Balule occu-
pation, despite Mzonjani deposits also being sampled. 
While the bulk of the excavations to date has been on the 
Tsende-Balule occupation, their absence from the earlier 
phase could indicate that the practice of using bone to make 

Fig. 8  Pie chart showing polish characteristics documented on 35 spec-
imens. Note that the contact material attributions should be understood 
as ‘consistent with’ rather than as ‘definitive of’
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settlement, located more than 400 km to the south-west of 
Letaba (Fig.  1). This community also had connections to 
Indian Ocean trade networks and similarly relied on wild 
animal resources, with evidence of small-scale husbandry of 
sheep and/or goats (Mason 1981, 1986). Kwagandaganda is 
a seventh to tenth century settlement located 750 km to the 
south of Letaba with links to Indian Ocean trade networks 
(Fig.  1). Crop cultivation and herding of small stock and 
cattle formed part of the economy (Whitelaw 1994; Beukes 
2000). The worked bone assemblages from these sites 
have recently been re-examined in terms of manufacturing 

Whitelaw 1993). Worked bone objects found in these types 
of pits probably had additional meanings attached to them, 
compared to those deposited in the other feature types. It is 
worth noting that the most elaborately decorated specimen 
(1011/WF1, Fig. 11) was found in one of these latter pits.

Broader technological comparisons

The Letaba worked bone assemblage also allows for com-
parison with other EIA worked bone assemblages in the 
subregion. Broederstroom is a contemporaneous EIA 

Fig. 9  Micrographs showing various polish presentations. 1102/WF1 
& 1065/WF2) polish consistent with moderate duration contact with 
a soft, skin-like material; 1082/WF1) directional micro-striations indi-
cating a twisting motion on a material of the consistency of leather; 
F122) directional micro-striations indicating a twisting motion on a 
hard material of the consistency of wood; F177) buffing polish caused 

by prolonged contact against a very hard material, most likely during 
manufacture with a metal blade; F1991) polished caused by prolonged 
contact with a woody substance; 1034/WF5 & 1032/WF1) trowelling 
damage presents as short duration fricative contact with a metal sur-
face under magnification, but identifiable with the naked eye based on 
damage metallic to bone surface and removal of sediment accretions
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The low incidence of abrasive grinding and smoothing at 
Letaba relative to other EIA and contemporaneous hunter-
gatherer assemblages (Bradfield 2014, 2015b, 2024, 2025) is 
interesting given the large sample (n = 68) of grooved stones 
recovered at the site (Fig.  13). Grooved stones are porta-
ble stones with U-shaped grooves ground into one or more 
sides, and are often found in stone-using hunter-gatherer 
and pastoralist assemblages (e.g., Walker 1994; Smith and 
Jacobson 1995; Orton 2008; Orton and Halkett 2010). Sev-
eral functions have been attributed to these grooved stones. 
Stow (1905: 66–67) noted that fine-grained stones with a 
single groove were used for applying poison to arrowheads 
whereas sandstone cylinders with multiple grooves were 
considered valuable implements that were used to shape 
ostrich eggshell disc beads and bone arrowheads. Doro-
thea Bleek (Goodwin 1945) and Edward Dunn (1931) both 
attributed grooved stones to arrow reed shaft straitening and 
eggshell disc bead manufacture, which concurs with later 
observations (Marshall 1976). Dunn did, however, describe 
one grooved stone that was used to abrade and smooth a 
bone arrowhead. Grooved stones are occasionally recovered 
from EIA sites (e.g., Maggs 1980; Mason 1981; Whitelaw 
1994). The infrequent occurrence of grinding striations 
and the diagonal orientation of those present in the Letaba 

technology and use-wear (Bradfield 2014, 2015b, 2024) and 
thus make for a useful comparison against which to view the 
Letaba findings.

There are several key similarities between the manufac-
turing of the bone objects at Letaba, Broederstroom and 
Kwagandaganda. At all three EIA sites, ring snapping and 
basal whittling occur in similar frequencies. Bone whit-
tling at Letaba was not done exclusively with a metal blade, 
although this material does appear to have been preferred. 
Letaba and Broederstroom bone points are also highly fac-
eted, even in specimens considered complete and intact, 
indicating that a smoothed, polished appearance was not 
deemed necessary by their makers. However, there are also 
some differences in manufacture. Contrary to the practice 
at Broederstroom, the Letaba craftsmen appear to have 
softened their bones by soaking (probably in water) prior 
to whittling. Apical modifications also occur less frequently 
on the Letaba material than the other sites, although this 
could be due to the more fragmented state of the assem-
blage. Basal flattening appears on only one specimen from 
Letaba and stands in contrast to the often-seen techniques of 
ring snapping and basal whittling present at Broederstroom 
and Kwagandaganda (cf. Bradfield 2015b: Table 3; Brad-
field 2024; Fig. 3).

Fig. 10  Taphonomic indicators present on the worked bone assem-
blage from Letaba. The Y-axis indicates the number of worked bones 
on which each indicator occurs. Multiple indicators can be present on 

the same bone specimen. Although localised sediment abrasion is a 
typical indicator of trampling, it is here enumerated out to indicated a 
non-trampling related cause
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Soft skin contact accounts for almost 43% at Letaba, 
whereas generic skin contact at Broederstroom is only 17% 
(cf. Bradfield 2024). The soft skin contact does not neces-
sarily indicate skin-working in the traditional sense; it could 
indicate multiple short-duration contact events, such as 
would arise during repeated use in hunting when the arrow-
head penetrates the skin and muscle. Hard and soft plant 
contact, on the other hand, is present at Letaba on 5.6% 
of the sample compared to 12% at Broederstroom. Polish 
attributed to handling damage and which is indeterminate is 
present in similar frequencies at both sites. Buffing is a pol-
ish that is occasioned during manufacture that is present at 
Letaba but not at Broederstroom, perhaps indicating a slight 
difference in whittling technique. Other use indicators on 
the Letaba bone points are the retrieval marks and spin-off 
fractures, both indicative of projectile hunting. Somewhat 
surprising is that these indicators occur on some specimens 
that do not seem to have been very long (< 6 cm in maxi-
mum length in the case of F499). This would not have been 
long enough to mortally wound a large animal without the 
application of poison (Chaboo et al. 2019) – evidence of 
which has not yet been found at Letaba. Alternatively, these 
shorter arrows may have been used to hunt smaller animals.

worked bone assemblage argues against the use of grooved 
stones in their manufacture. Considering the apparent focus 
on hunting at Letaba, it is more probable that the grooved 
stones were used to straighten reed arrow shafts.

The use of both metal and lithic blades in the manufacture 
of bone objects is confirmed by the presentation of surficial 
scraping striations and the profiles of the incised motifs. 
Whereas the helical motifs appear to have been executed 
with a retouched lithic blade, the bordered band of diagonal 
lines on 1011/WF1 was clearly made by a metal blade in a 
sawing motion. The helical motifs are similar, though not 
identical, to those from Broederstroom, whereas the decora-
tion on 1011/WF1 is unique to Letaba. Single-line circum-
ferential incisions appear on four Letaba specimens (also 
on two at Broederstroom) and were executed in an identical 
manner, although owing to the shallowness of these inci-
sions, the tool used to incise them is indeterminable. The 
consistent placement and uniformity of these marks have 
also been identified in slightly later Iron Age assemblages 
(Antonites et al. 2016) and give the impression of a marker 
of some sort.

The use-wear evidence preserved on the Letaba bone 
assemblage differs somewhat from that of Broederstroom. 

Fig. 11  Profiles of two of the three complex incised decorations on Letaba worked bones
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of stone-using hunter-gatherers (e.g. Maggs 1980; Mason 
1986; Wadley 1996). The underlying assumption is that 
metal-using communities would not use more ‘primitive’ 
stone and bone tools. However, a direct technological com-
parison between Broederstroom and the contemporaneous 

Authorship of the Letaba worked bone assemblage

The authorship of worked bone from EIA contexts is a 
matter of some interest, yet there have been few dedicated 
technological and functional studies on the worked bone 
assemblages from southern African sites. The issue of local 
manufacture versus acquisition through contact with hunter-
gatherer communities is one such point of debate. Older 
interpretations have tended to view worked bones, especially 
bone points – along with lithic tools – as fossil directeurs 

Table 2  Use-wear per Letaba feature type
Use-wear Granary Midden Pit Total
Buffing 3 3
Indeterminate long motion 1 1
Indeterminate twisting motion 4 4
Plant 1 1
Soft skin twisting motion 2 2
Handling (post-depositional) 1 1 2
Soft skin 10 10
Total 2 20 1 23

Table 3  Distribution of worked bone specimens per Letaba feature 
type
Feature Type Feature Name n % per feature % of total
Granary 4 4.26%

F121 3 75.00% 3.19%
F123 1 25.00% 1.06%

Midden 80 85.11%
F112 1 1.25% 1.06%
F120 57 71.25% 60.64%
F100 14 17.50% 14.89%
F124 8 10.00% 8.51%

Pit 3 3.19%
F111 1 33.33% 1.06%
F122 2 66.67% 2.13%

Unknown 7 7.45%
Total 94 100.00% 100.00%

Fig. 12  Profiles of two proximal circumferential incisions
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from AD 750–950. The objects were most probably made 
by the site’s inhabitants using stone and metal tools, who 
crafted, amongst other things, arrowheads for hunting, and 
tools to work skins/hides, and assorted plant fibres. Most 
of the bone points were deposited in middens – where they 
were discarded with large animal carcasses. Some arrow-
heads show signs that they were retrieved from carcasses 
prior to their final discard, which suggests an element of 
value placed on these objects. Other bone points, such as 
those used to work plant material, were also discarded in 
middens. Worked bone pieces in proximity to granaries and 
in pits show that different use and discard contexts existed 
for such objects, pointing to different activity areas across 
the site and alluding to a symbolic meaning behind certain 
worked and/or decorated bone pieces. Comparing the Let-
aba worked bone assemblage to that of the contemporaneous 
EIA sites of Broederstroom and Kwagandaganda showed 
general technological similarities, but also some minor dif-
ferences, such as pre-soaking of the raw material and less 
focus on shaping through grinding. Continued excavations 
at Letaba will undoubtedly uncover more bone artefacts and 
provide more opportunities to study technological and use-
wear traces that will help us understand the use-contexts of 
these objects within EIA societies.
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hunter-gatherer site of Jubilee Shelter showed that the dif-
ferences are sufficient to warrant independent manufacture 
(Bradfield 2024). Likewise, the presence of ivory and bone 
tool fabrication debris at Kwagandaganda suggests on-
site manufacture, presumably by the farmers themselves 
(Whitelaw 1994). Considering these findings, there is no 
reason to believe that the Iron Age community at Letaba 
did not make their own bone tools from the abundantly 
available raw material at the site, although at present we are 
lacking comparative bone objects from nearby, contempora-
neous hunter-gatherer sites.

Furthermore, the evidence indicates the use of both metal 
and lithic blades in the manufacture of the worked bones, 
with metal being more frequently implicated. Whereas 
lithic blades and cores are plentiful at Letaba, metal objects 
are less abundant in the excavated materials (Meyer 1986; 
Antonites 2024). The same pattern was observed at Broed-
erstroom (Bradfield 2024), which, together with the slightly 
later site of K2 (Antonites et al. 2016), shares with Letaba 
the crude faceted appearance of many of the worked bones. 
This is in stark contrast to most bone tools recovered from 
hunter-gatherer contexts, and argues in favour of local 
farmer authorship. That EIA farmers used stone tools along-
side metal and bone should not be surprising given the con-
tinued use of bone and stone tools into the twentieth century, 
well after metal was ubiquitously available (e.g., Shaw and 
van Warmelo 1974; Davison 1976: 144).

Conclusion

The technological analysis of the Letaba worked bone 
assemblage has revealed insights into the manufacturing 
techniques that were used by this Tsende-Balule community 

Fig. 13  Selection of grooved stones from Letaba found in association with household contexts

 

1 3

143  Page 18 of 20



Archaeological and Anthropological Sciences (2025) 17:143

Bradfield J (2015a) Use-trace analysis on bone tools: a brief overview 
of four methodological approaches. S Afr Archaeol Bull 70:3–14

Bradfield J (2015b) Pointed bone tool technology in Southern africa: 
results of use-trace analyses. S Afr Hum 27:1–27

Bradfield J (2022) Scales of analysis: the use of appropriate magnifica-
tion in use-wear studies. Arheologia 3:5–16. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​5​
4​0​​7​/​a​​r​h​e​​o​l​o​​g​i​a​2​​0​2​​2​.​0​3​.​0​0​5

Bradfield J (2023) Bone tool analysis. In: Rehren T, Nikita E (eds) 
Encyclopaedia of archaeology. Academic, New York, pp 406–417

Bradfield J (2024) The technology and microwear of the bone tools 
from broederstroom, an early Iron age site in the magaliesberg, 
South Africa. Azania 59:374–395. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​0​​/​0​0​​6​7​2​​
7​0​X​​.​2​0​2​​4​.​​2​3​4​6​3​8​7

Bradfield J (2025) A technological and use-wear analysis of worked 
bones from Twyfelpoort rock shelter, eastern Free State, South 
Africa. J Afr Arch. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​1​6​3​​/​2​1​​9​1​5​7​8​4​-​b​j​a​1​0​0​4​2

Bradfield J, Brand T (2015) Results of utilitarian and accidental break-
age experiments on bone points. Anthropol Archaeol Sci 7:27–38. ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​1​​2​5​2​0​-​0​1​3​-​0​1​3​6​-​5

Bradfield J (In press) A technological and use-wear analysis of worked 
bones from Twyfelpoort rock shelter, Eastern free state, South 
Africa. J Afr Arch

Chaboo C, Hitchcock R, Bradfield J, Wadley L (2019) Beetle and plant 
arrowpoisons of the San people of southern Africa. In Wexler, P 
(ed.), Toxicology inAntiquity. Elsevier. Pp 11-72. 

Choyke A (2013) The bone tool manufacturing continuum. Anthropo-
zoologica 25:65–72

Christensen M, Goutas N (eds) (2018) À coup d’éclats! La fractura-
tion des Matières osseuses En préhistoire. Société Préhistorique 
Française, Paris

Christidou R (2008) An application of micro-wear analysis to bone 
experimentally worked using bronze tools. J Archaeol Sci 
35:733–751. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​a​s​.​2​0​0​7​.​0​5​.​0​1​7

Davison P (1976) Some Nguni crafts: the uses of horn, bone and Ivory. 
Ann S Afr Mus 70:79–155

d’Errico F, Henshilwood C (2007) Additional evidence for bone tech-
nology in the Southern African middle stone age. J Hum Evol 
52:142–163. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​h​e​v​o​l​.​2​0​0​6​.​0​8​.​0​0​3

Domínguez-Rodrigo M, De Juana S, Gala AB, Rodríguez M (2009) 
New protocol to differentiate trampling marks from butchery cut 
marks. J Archaeol Sci 36:2643–2654. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​a​
s​.​2​0​0​9​.​0​7​.​0​1​7

Domínguez-Rodrigo M, Pickering T, Bunn H (2010) Configurational 
approach to identifying the earliest hominin butchers. PNAS 
107(49):20929–20935. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​7​3​​/​p​n​​a​s​.​1​0​1​3​7​1​1​1​0​7

Dunn EJ (1931) The Bushman. Charles Griffin & Company LTD., 
London

Fernandez-Jalvo Y, Andrews P (2016) Atlas of taphonomic identifica-
tions: 1001 + images of fossil and recent mammal bone modifica-
tion. Springer, Dordrecht

Fischer A, Vemming Jansen P, Rasmussen P (1984) Macro and micro 
wear traces on lithic projectile points: experimental results and 
prehistoric examples. J Dan Archaeol 3:19–46

Fisher J (1995) Bone surface modifications in zooarchaeology. J 
Archaeol Method Th 2:7–68. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​B​F​​0​2​2​2​8​4​
3​4

Gates St-Pierre C, St-Germain C, Courtemanche M, Chapdelaine C, 
Collins M (2016) An integrative approach to the study of bone 
tool manufacture and use: the case of the st. Lawrence iroquoians. 
Cuad Ser Especiales 3(2):54–73

Goodwin AHJ (1945) Some historical Bushman arrows. S Afr J Sci 
41:429–443

Greenfield H (1999) The origins of metallurgy: distinguishing stone 
from metal cut-marks on bones from archaeological sites. J 
Archaeol Sci 26:797–808. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​6​​/​j​a​​s​c​.​1​9​9​8​.​0​3​4​
8

and edited the manuscript.

Funding  Open access funding provided by University of Johannes-
burg.

Data availability  All relevant data pertaining to the analysis reported 
here is available in the manuscript. Additional photo-micrographic 
documentation not included here is avaliable on request from J.B.

Declarations

Competing interests  The authors declare no competing interests.

Open Access     This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit   ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​
o​r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.  

References

Antonites A (2024) Overview of the early Iron age in the Letaba region 
of the Kruger National park. Koedoe 66(2):a1805. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​4​​1​0​2​​/​k​o​​e​d​o​e​.​v​6​6​i​2​.​1​8​0​5

Antonites A, Antonites AR, Peterson CE, Hopf T, Ndlovu N ( 2025) 
new evidence for early Indian ocean trade routes into the South 
African interior. Proceedings of the National Academy of Sci-
ences 122 (5), e2419077122. 

Antonites AR, Bradfield J, Forssman T (2016) Technological, func-
tional and contextual aspects of the K2 and Mapungubwe bone 
industries. Afr Archaeol Rev 33:437–463. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​
7​​/​s​1​​0​4​3​7​-​0​1​6​-​9​2​3​3​-​z

Backwell LR, Huchet J-B, Harrison J, d’Errico F (2022) Invertebrate 
bone modification. In: Pokines J, L’Abbé E, Symes S (eds) Man-
ual of forensic taphonomy. CRC, London, pp 631–665

Backwell LR, Huchet J-B, Jashashvili T, Dirks P, Berger LR (2020) 
Termites and necrophagous insects associated with early pleisto-
cene (Gelasian) australopithicus sediba at malapa, South Africa. 
Palaeogeogr Palaeoclimatol Palaeoecol 560:109989. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​p​a​l​a​e​o​.​2​0​2​0​.​1​0​9​9​8​9

Baron J, Diakowski M, Kufel-Diakowski B, Nowak K, Sych D (2024) 
From Flint to metal? Techniques of bone and antler processing in 
the early bronze age Poland. In: López Padilla JA, Provenzano N 
(eds) Metal and worked bone materials, from Iberia to the Car-
pathians. Museo Arqueológico de Alicante, pp 147–169

Beukes CF (2000) Kwagandaganda: an archaeozoological case study 
of the exploitation of animal resources during the Early Iron Age 
in KwaZulu-Natal. MA Thesis, University of South Africa

Bradfield J (2012a) A macrofracture analysis of bone tipped arrows 
from the fourie collection of hunter-gatherer arrows from 
Namibia. Antiquity 86:1179–1191. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​7​​/​S​0​​0​0​
3​5​9​8​X​0​0​0​4​8​3​3​X

Bradfield J (2014) Pointed bone tool technology in southern Africa. 
Doctoral Dissertation, University of Johannesburg

1 3

Page 19 of 20  143

https://doi.org/10.15407/arheologia2022.03.005
https://doi.org/10.15407/arheologia2022.03.005
https://doi.org/10.1080/0067270X.2024.2346387
https://doi.org/10.1080/0067270X.2024.2346387
https://doi.org/10.1163/21915784-bja10042
https://doi.org/10.1007/s12520-013-0136-5
https://doi.org/10.1007/s12520-013-0136-5
https://doi.org/10.1016/j.jas.2007.05.017
https://doi.org/10.1016/j.jhevol.2006.08.003
https://doi.org/10.1016/j.jas.2009.07.017
https://doi.org/10.1016/j.jas.2009.07.017
https://doi.org/10.1073/pnas.1013711107
https://doi.org/10.1007/BF02228434
https://doi.org/10.1007/BF02228434
https://doi.org/10.1006/jasc.1998.0348
https://doi.org/10.1006/jasc.1998.0348
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.4102/koedoe.v66i2.1805
https://doi.org/10.4102/koedoe.v66i2.1805
https://doi.org/10.1007/s10437-016-9233-z
https://doi.org/10.1007/s10437-016-9233-z
https://doi.org/10.1016/j.palaeo.2020.109989
https://doi.org/10.1016/j.palaeo.2020.109989
https://doi.org/10.1017/S0003598X0004833X
https://doi.org/10.1017/S0003598X0004833X


Archaeological and Anthropological Sciences (2025) 17:143

 Orton J (2008) Later Stone Age ostrich eggshell bead manufacturein 
the Northern Cape, South Africa. Journal of Archaeological Sci-
ence 35: 1765- 1775. 

Orton J, Halkett D (2010) Stone tools, beads and a river: two holocene 
microlithic sites at Jakkalsberg in the Northwestern richtersveld, 
Northern cape, South Africa. S Afr Archaeol Bull 65:13–25

Osipowicz G (2007) Bone and antler: softening techniques in prehis-
tory of the Northeastern part of Polish lowlands in the light of 
experimental archaeology and micro trace analysis. EuroREA 
4:11–21

Pargeter J (2011) Assessing the macrofracture method for identifying 
stone age hunting weaponry. J Archaeol Sci 38:2882–2888. ​h​t​t​p​​s​
:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​a​s​.​2​0​1​1​.​0​4​.​0​1​8

Plug I (1988) Hunters and herders: an archaeozoological study of some 
prehistoric communities in the Kruger National Park. PhD Dis-
sertation, University of Pretoria

Plug I (1989) Aspects of life in the Kruger National park during the 
early Iron age. S Afr Archaeol Soc Goodwin S 6:62–68

Plug I (2012) Diversity and applications: some bone tools from the 
past to the present in Southern Africa. In: Seetha S, Gravina B 
(eds) Bones for tools– tools for bones: the interplay between 
objects and objectives. McDonald Institute Monographs, Cam-
bridge, pp 87–96

Reynard JP (2013) Trampling in coastal sites: an experimental study 
on the effects of shell on bone in coastal sediment. Quatern Int 
330:156–170. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​q​u​a​i​n​t​.​2​0​1​3​.​1​1​.​0​0​7

Shaw M, van Warmelo N (1974) The material culture of the cape 
Nguni. Ann S Afr Mus 58:1–200

Sherwood N, Forssman T (2024) Social implications of archaeology 
at little muck shelter during the contact period: 150–1300 CE. 
Koedoe 66(2):a1788. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​4​​1​0​2​​/​k​o​​e​d​o​e​.​v​6​6​i​2​.​1​7​8​8

Smith AB, Jacobson L (1995) Excavations at Geduld and the appear-
ance of early domestic stock in Namibia. S Afr Archaeol Bull 
50:3–14

Stow GW (1905) The native races of South Africa. Swan Sonnen-
schein & CO. LTD., London

Wadley L (1996) Changes in the social relations of precolonial hunter–
gatherers after agropastoralist contact: an example from the mag-
aliesberg, South Africa. J Anthrpol Archaeol 15:205–217. ​h​t​t​p​s​:​​​/​​/​
d​o​​i​.​o​​r​​g​​/​​1​0​​.​1​0​​​0​6​/​​j​​a​a​r​.​1​​9​9​6​.​0​0​0​8

Walker N (1994) The late stone age of Botswana. Bot Notes Rec 
26:1–35

Walton J (1956) African village. J.L. van Schaik, Pretoria
Whitelaw G (1993) Customs and settlement patterns in the first mil-

lennium AD: evidence from nanda, an early Iron age site in the 
Mgeni valley, Natal. Natal Mus J Hum 5:47–81

Whitelaw G (1994) KwaGandaganda: settlement patterns in the Natal 
early Iron age. Natal Mus J Hum 6:1–64

Publisher’s note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Grody E (2016) Of Buffalo and butchers: coupling traditional procure-
ment studies with taphonomic analyses to explore intensive wild 
animal processing patterns at two early Iron sites in the Kruger 
National park. Afr Archaeol Rev 33:385–409. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​
0​0​7​​/​s​1​​0​4​3​7​-​0​1​6​-​9​2​3​6​-​9

Huchet J-B., Le Mort F., Rabinovich R, Blau S, Coquegniot 
H,Arensburg B(2013) Identification of dermestid pupal chambers 
on Southern Levant humanbones: inference for reconstruction of 
Middle Bronze Age mortuary practices.Journal of Archaeological 
Science 40: 10: 3793–3803. 

Huffman TN (2007) Handbook to the Iron age: the archaeology of 
pre-colonial farming societies in Southern Africa. University of 
KwaZulu-Natal, Scottsville

Huffman TN (2017) Origins of Mapungubwe project: test excavations 
at Den staat 14B and 14 C. S Afr Hum 30:185–245

Jurkovičová L, Sázelová S, Hromadová B, Polanská M, Komoróczy B 
(2018) Morphoscopical approach in material agent analysis: cut 
marks produced by stone and metal tools from early bronze age 
site Pashlávky (Czech Republic). Quatern Int 472:97–107. ​h​t​t​p​​s​:​/​​
/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​q​u​a​i​n​t​.​2​0​1​8​.​0​1​.​0​2​2

Langley MC, Prendergast ME, Shipton C, Quintana Morales EM, 
Crowther A, Boivin N (2016) Poison arrows and bone utensils 
in late pleistocene Eastern africa: evidence from Kuumbi cave. 
Zanzibar Azania 51:155–177. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​8​0​​/​0​0​​6​7​2​​7​0​X​​
.​2​0​1​​6​.​​1​1​7​3​3​0​2

Maggs T (1980) Msuluzi confluence: a seventh century early Iron age 
site on the Tugela river. Ann Natal Mus 24:111–145

Marciniak A, Greenfield H (2013) A zooarchaeological perspective on 
the origins of metallurgy in the North European Plain: butchering 
marks on bones from central Poland. In: Bergerbrant S, Sabatini 
S (eds) Counterpoint: essays in archaeology and heritage studies 
in honour of Professor Kristian Kristiansen. BAR International 
Series 2508, Oxford, pp 441–451

Marshall L (1976) The!kung of Nyae Nyae. Harvard University Press, 
Cambridge

Mason R (1981) Early Iron age settlement at broederstroom 24/73, 
transvaal, South Africa. S Afr J Sci 77:401–415. ​h​t​t​p​​s​:​/​​/​h​d​l​​.​h​​a​n​d​​l​
e​.​n​​e​t​/​​1​0​5​​2​0​/​​A​J​A​​0​0​3​8​​2​3​​5​3​_​1​5​5​4

Mason R (1986) Origins of black people of Johannesburg and the 
Southwestern central Transvaal AD 350–1880. University of the 
Witwatersrand, Johannesburg. Occasional Paper 16

Meyer A (1986) ’n Kultuurhistoriese interpretasie van die Ystertyd-
perk in die Nasionale Krugerwildtuin. PhD Dissertation, Univer-
sity of Pretoria

Orłowska J (2016) Reading osseous artefacts– an application of 
micro-wear analysis to experimentally worked bone materials. 
In: Vitezović S (ed) Close to the bone: current studies in bone 
technologies. Institute of Archaeology, Belgrade, pp 236–247

Orłowska J, Ćwiek M, Osipowicz G (2022) Was it ground? A closer 
look at various prehistoric bone grinding techniques– An experi-
mental and traceological study. J Archaeol Sci Rep 46:103675. ​h​t​
t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​1​6​​/​j​.​​j​a​s​r​e​p​.​2​0​2​2​.​1​0​3​6​7​5

1 3

143  Page 20 of 20

https://doi.org/10.1016/j.jas.2011.04.018
https://doi.org/10.1016/j.jas.2011.04.018
https://doi.org/10.1016/j.quaint.2013.11.007
https://doi.org/10.4102/koedoe.v66i2.1788
https://doi.org/10.1006/jaar.1996.0008
https://doi.org/10.1006/jaar.1996.0008
https://doi.org/10.1007/s10437-016-9236-9
https://doi.org/10.1007/s10437-016-9236-9
https://doi.org/10.1016/j.quaint.2018.01.022
https://doi.org/10.1016/j.quaint.2018.01.022
https://doi.org/10.1080/0067270X.2016.1173302
https://doi.org/10.1080/0067270X.2016.1173302
https://hdl.handle.net/10520/AJA00382353_1554
https://hdl.handle.net/10520/AJA00382353_1554
https://doi.org/10.1016/j.jasrep.2022.103675
https://doi.org/10.1016/j.jasrep.2022.103675

	﻿Technology and microwear of worked bone from Letaba, an Early Iron Age site in the Limpopo province, South Africa
	﻿Abstract
	﻿Introduction
	﻿Background to the site

	﻿Methodology
	﻿Results
	﻿Discussion
	﻿Recovery context
	﻿Broader technological comparisons
	﻿Authorship of the Letaba worked bone assemblage

	﻿Conclusion
	﻿References


