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            Abstract
The oldest direct evidence of stone tool manufacture comes from Gona (Ethiopia) and dates to between 2.6 and 2.5 million years (Myr) ago1. At the nearby Bouri site several cut-marked bones also show stone tool use approximately 2.5 Myr ago2. Here we report stone-tool-inflicted marks on bones found during recent survey work in Dikika, Ethiopia, a research area close to Gona and Bouri. On the basis of low-power microscopic and environmental scanning electron microscope observations, these bones show unambiguous stone-tool cut marks for flesh removal and percussion marks for marrow access. The bones derive from the Sidi Hakoma Member of the Hadar Formation. Established 40Ar–39Ar dates on the tuffs that bracket this member constrain the finds to between 3.42 and 3.24 Myr ago, and stratigraphic scaling between these units and other geological evidence indicate that they are older than 3.39 Myr ago. Our discovery extends by approximately 800,000 years the antiquity of stone tools and of stone-tool-assisted consumption of ungulates by hominins; furthermore, this behaviour can now be attributed to Australopithecus afarensis.
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                    Figure 1: 
                        Geographic and stratigraphic location of DIK-55.
                      [image: ]


Figure 2: 
                        Stone-tool-inflicted marks on DIK55-2, a rib of a probably size 4 or larger ungulate.
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Figure 3: 
                        Stone-tool-inflicted marks on DIK-55-3, a femur shaft of a size 2 young bovid.
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        Editorial Summary
First evidence of tool use
Until now, the earliest evidence for tool use by our ancestors or their relatives was from two sites in Ethiopia's Awash Valley. Stone tools manufactured about 2.5 million years ago were found at Gona, and cut-marked bones of about the same age were found in the Middle Awash. The suspicion that hominins used tools even earlier has now been borne out by the discovery at nearby Dikika of two bones, one from a large ungulate, with cut and percussion marks consistent with the use of stone tools to remove flesh and extract bone marrow. The marked bones are about 3.4 million years old and are probably the work of Australopithecus afarensis, the only hominin known to have been in the Awash Valley at this time, and famously the species to which the iconic Lucy (from Hadar, Ethiopia) and the juvenile Selam (or DIK-1-1, from Dikika) belong.
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