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            Abstract
Our understanding of the emergence of technology shapes how we view the origins of humanity1,2. Sharp-edged stone flakes, struck from larger cores, are the primary evidence for the earliest stone technology3. Here we show that wild bearded capuchin monkeys (Sapajus libidinosus) in Brazil deliberately break stones, unintentionally producing recurrent, conchoidally fractured, sharp-edged flakes and cores that have the characteristics and morphology of intentionally produced hominin tools. The production of archaeologically visible cores and flakes is therefore no longer unique to the human lineage, providing a comparative perspective on the emergence of lithic technology. This discovery adds an additional dimension to interpretations of the human Palaeolithic record, the possible function of early stone tools, and the cognitive requirements for the emergence of stone flaking.
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                    Figure 1: Wild bearded capuchin SoS percussion, Serra da Capivara National Park, Brazil.[image: ]


Figure 2: Examples of flaked stones from capuchin SoS percussion.[image: ]


Figure 3: Examples of passive hammers from capuchin SoS percussion.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Archaeological excavation of wild capuchin SoS percussion sites, Serra da Capivara National Park.
a, Lasca OIT1 excavation, each square is 1 × 1 m. b, The approach to Lasca OIT2, which is located to the right of the conglomerate cliff face. c, Lasca OIT2 excavation, note the low conglomerate ridge to the left, on which capuchins were observed whilst performing SoS activities. Scale bar, 30 cm (see also Fig. 1).


Extended Data Figure 2 Examples of active hammers.
a, Crushing impacts on multiple surfaces of an active hammer. b, Examples of impact points and associated circular hertzian fractures on the surface of an active hammer. Scale bars are 5 cm, except for inset scale bars, which are 2 mm.


Extended Data Figure 3 Examples of SoS flaked hammer-stones.
a, c, Flake detachment following a transverse active hammer fracture. b, Unintentional radial reduction of flaked hammer-stone. d–f, Examples of complete active hammers with scars of accidental flakes. Scale bars are 5 cm.


Extended Data Figure 4 Refits of flaked hammer-stones showing the repeated detachment of unidirectional flakes.
a, Refit Set 1 (artefact numbers JC13 and JF7). b, Refit Set 2 (artefact numbers 225102a and 225102b). c, Refit Set 3 (artefact numbers 224881a and 224881b). d, Refit Set 4 (artefact numbers JF3 and JC5). A, A2, B and C are designated planes on each refit, corresponding to descriptions found in Supplementary Information. Scale bars are 5 cm.


Extended Data Figure 5 Refits of flaked hammer-stones showing the repeated detachment of unidirectional flakes and continued use of broken active hammers.
a, Refit Set 5 (artefact numbers JC11, JC12, JF23 and JF1). b, Refit Set 6 (artefact numbers JC6, JF2, JF14, JF4 and JF8) (See also Supplementary Video 2). c, Refit Set 7 (artefact numbers JC4 and JC10). A, A2, B, B2, C and C2 are designated planes on each refit, corresponding to descriptions found in Supplementary Information. Scale bars are 5 cm.


Extended Data Figure 6 Examples of complete flakes.
a–f, Examples of complete flakes detached during capuchin SoS percussion. Scale bars are in cm. Scale bars are 5 cm.


Extended Data Table 1 Absolute and relative frequencies and total weights (g) of technological categories identified in each Capuchin SoS assemblage, Serra da Capivara National ParkFull size table


Extended Data Table 2 Dimensional data for all artefacts from Capuchin SoS assemblages and a comparison with Pliocene–Pleistocene hominin artefactsFull size table





Supplementary information
Supplementary Information
This file contains technological analysis of capuchin stone on stone percussive tools and Supplementary References. (PDF 235 kb)


Video footage of stone on stone percussive behaviour in wild capuchins, Serra da Capivara National Park
Time stamp 00:10 – Use of quartzite hammerstone refitted in Refit Set 6. Time stamp 00:19 and 02:30 – Examples of hammerstone fracture during use. Time stamp 03:09 – Placement of detached flake on a passive hammer in a behaviour closely resembling hominin bipolar knapping. (MP4 28986 kb)


Capuchin stone on stone assemblage, Serra da Capivara National Park
Video of 3D model and reconstruction of reduction sequence for Refit Set 6, indicating the recurrent detachment of invasive flakes from a single hammerstone and examples of other flaked hammerstones and flakes. (MP4 30202 kb)
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        Editorial Summary
Flaked stone artefacts, made by monkeys
In Brazil there are archaeological sites with abundant accumulations of chipped stones. The accumulation and the stones, if discovered in a three-million-year-old context in Africa, might be taken as evidence of an early stone tool culture. But in this instance the perpetrators have been caught in the act. This study reports observations of wild bearded capuchin monkeys (Sapajus libidinosus) deliberately breaking stones in Brazil's Serra da Capivara National Park. Why they do this is not clear, though they sometimes lick or sniff the crushed stone, prompting speculation that that they may be ingesting powdered quartz or lichens. However, the monkeys do not appear to use the sharp edges to cut or scrape other objects. These monkeys are the only non-hominin primates to interact with stone so frequently, and the fact that they produce accumulations of worked stone similar to those presumed elsewhere to represent the work of early hominins could help to inform interpretation of the human Palaeolithic record.
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