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previous research into domesticate nut-cracking in macaques has demonstrated that the tools used to process edible nuts (e.g. cashews) show similar damage patterns to those used to process indigestible seeds (e. oysters) [ 4, 6 ]. however, other
comparisons to humans have failed to find similar damage patterns [ 6 ], and in fact, studies on hominins have demonstrated the development of distinct damage profiles on different nut-cracking tools [ 5, 17 ]. for example, the only hominin

specimens with a similar unique crack pattern to macaques (i.e. end-to-edge percussion damage affecting the central region of the striking surface) were three middle stone age (msa) assemblages of wild-ferret ( mustela putorius) nut-cracking
tools from the blombos cave, south africa [ 18, 20 ]. these specimens exhibit damage patterns typical of seed processing, resulting from striking against a flint anvil [ 18 ]. such damage profiles have, however, not been found on the prehistoric

stone tools associated with stone tools and woodworking in non-human primates, and indeed, on the majority of hominin site collections. damage patterns on macaque stone tools, and indeed on the early australopithecus (a) lithic assemblages [ 2,
23 ] from early in the hominin fossil record [ 24, 25 ], are similar to the damage typical of gastropod mollusc shell and perforated tortoise shell. the recent, habitual use of stone tools by macaques and chimpanzees [ 18, 20 ] across a wide range of
habitats and ecological settings means that their damage patterns represent a wide variation of previously unexplored potential. this may allow investigation of the degree to which exploitation of an ephemeral resource (e.g. edible, indigestible or

hallucinogenic) will modify the selection of stone tool production and the resultant damage patterns that they exhibit during use. such modifications would likely be specific to each resource and would likely occur gradually as exploitation of a
resource increases, with a reduction in the observed damage patterns accompanying a stable, resource-specific tool use pattern.
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the use of stone-tool-assisted processing of oil palm nuts has also opened new avenues for comparing variation in damage patterns. although there are some differences, the analysis reveals a high degree of overlap between tool types used by
macaques and chimpanzees. amongst both groups, the evidence for selection of hard, convex surfaces (particularly those of local limestone) for use as hammerstone surfaces is equivocal. for example, we have failed to identify any of the macaque
tools studied here with concave surfaces similar to those of the knapping percussive tool from bossou. interestingly, although macaques and chimpanzees make use of a wide variety of types of tool and use them to crack these difficult-to-crack oil
palm nuts, the damage observed on their tools at both the macro and microscopic levels is remarkably similar. we hope these findings will act as an impetus for future research into tool use and use-wear in the wild. inter-species comparisons like
these are extremely difficult. however, as this study highlights, the use of highly processed stone tools like the blunt hammers used in this study by wild primates requires both a significant technical skill and the use of very hard and diverse raw

materials. in the absence of extensive use-wear studies conducted on wild-habituated non-human primates, all use-wear studies to date have been conducted on laboratory-raised, captive primates [ 27, 30, 32, 35 ]. it is therefore desirable to
expand our understanding of stone tool use-wear in wild primates, in order to develop better hypotheses and interpretations of hominin and non-human primate behaviour that can be used to inform future research. 5ec8ef588b
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