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            Abstract
Luminescence dating at the stratified prehistoric site of Attirampakkam, India, has shown that processes signifying the end of the Acheulian culture and the emergence of a Middle Palaeolithic culture occurred at 385 ± 64 thousand years ago (ka), much earlier than conventionally presumed for South Asia1. The Middle Palaeolithic continued at Attirampakkam until 172 ± 41 ka. Chronologies of Middle Palaeolithic technologies in regions distant from Africa and Europe are crucial for testing theories about the origins and early evolution of these cultures, and for understanding their association with modern humans or archaic hominins, their links with preceding Acheulian cultures and the spread of Levallois lithic technologies2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20. The geographic location of India and its rich Middle Palaeolithic record are ideally suited to addressing these issues, but progress has been limited by the paucity of excavated sites and hominin fossils as well as by geochronological constraints1,8. At Attirampakkam, the gradual disuse of bifaces, the predominance of small tools, the appearance of distinctive and diverse Levallois flake and point strategies, and the blade component all highlight a notable shift away from the preceding Acheulian large-flake technologies9. These findings document a process of substantial behavioural change that occurred in India at 385 ± 64 ka and establish its contemporaneity with similar processes recorded in Africa and Europe2,3,4,5,6,7,8,10,11,12,13. This suggests complex interactions between local developments and ongoing global transformations. Together, these observations call for a re-evaluation of models that restrict the origins of Indian Middle Palaeolithic culture to the incidence of modern human dispersals after approximately 125 ka19,21.
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                    Figure 1: Location of ATM.[image: ]


Figure 2: Stratigraphy, cultural phases and chronology of MP layers at ATM.[image: ]


Figure 3: Representative artefacts from layer 5, trench T7A.[image: ]


Figure 4: Representative artefacts from layers 2, 3 and 4 in trenches T7A, T7B and T7C.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Distribution of Acheulian, Middle Palaeolithic and Late Palaeolithic sites currently under investigation in the immediate vicinity of ATM, north-eastern Tamil Nadu.
White circles: known prehistoric sites. Note their presence only on interfluves or near smaller streams, and never on the riverbank of the largest local river (Kortallaiyar). Black squares: selected villages and towns. Red tone: vegetation (intensity increases with moisture content). Grey-to-green: dry crops and bare soil. Laterite caprock occurs in the north and forms the high ground on the divide between the drainages of the Kortallaiyar and Arani rivers. Note that topographic gradients in the landscape can be inferred from the strike of the runoff-harvesting dams: some village reservoirs contain water, whereas others—which form dark crescentic patches in the image—are mostly dry. The land slopes perpendicular to dam orientation. False-colour IKONOS image, 1 m ground resolution. Reprinted from ref. 26, with permission from Elsevier.


Extended Data Figure 2 General view of excavated trenches and in situ artefacts.
a–c, Range of views of trenches T7A, T7B and T7C. d, e, Artefacts from layer 5. f, g, Artefacts from layers 3 and 4. h, Artefact from layer 2. Arrow indicates north. Reprinted from ref. 31, with permission (a, c, e).


Extended Data Figure 3 Artefacts from layer 5, trench T7A.
a, b, Handaxes. c, Cleaver. d, Large flake tool. e, Blade core (see details in Extended Data Fig. 6b). f, g, Levallois cores. h, Levallois flake. i, Biface with a preferential flake removal. Arrow with solid circle indicates direction of flake scar removal.


Extended Data Figure 4 Representative artefacts from layers 2–4 and unit 5a, in trenches T7A, T7B and T7C.
a, Biface, unit 5a. b, Blade core, layer 2. c, Retouched Levallois point, layer 4. d, e, Blades, layer 3. f, Blade, layer 2.


Extended Data Figure 5 Close-up images of tanged artefacts.
a, Tanged point from layer 5 (see Fig. 3j). b, Tanged point from layer 2 (see Fig. 4e). In a and b, 1 and 2 represent the dorsal and ventral faces of the artefact, respectively; 3 and 4 are close-up images of the dorsal and ventral faces, respectively, showing details of the retouched areas. Boxes indicate enlarged areas of the tool depicting retouch. Arrows with white circle highlight retouch scars with a visible point of percussion.


Extended Data Figure 6 Blade cores with close-up images that illustrate generations of blade scar removals.
a, Blade core from layer 5 (see Fig. 3a) (left); illustration of blade scar removals (right). b, Blade core from layer 5 (see Extended Data Fig. 3e) (left); illustration of blade scar removals (right). c, Blade core on a cobble from layer 5. Black arrows indicate direction of percussion.


Extended Data Figure 7 Details of artefact dimensions.
a, Dimensions of bifaces from trench T7A. The horizontal line indicates the 100 mm mark, below which tools are considered diminutive9. b, Dimensions of small-flake tool component, showing binned values of length, from trench T7A. Colours and groups indicate length range values in mm. Large cutting tools are not included owing to their negligible numbers. c, Dimensions of Levallois cores from trench T7A. L, length; B, breadth.


Extended Data Figure 8 Levallois cores from ATM.
a, Preferential Levallois flake core from trench T7A (layer 5, phase I). b, Preferential Levallois flake core from trench T7A (layer 5, phase I). c, Recurrent unidirectional Levallois core from trench T7A (layer 5, phase I). d, Recurrent centripetal Levallois core from trench T7A (layer 3, phase II). Superimposed white lines indicate flake scars. Arrows indicate direction of flake removals; arrows with solid circle indicate the point of percussion.


Extended Data Figure 9 Pre-heat plateau test for sample ATSP#2013/12L1.
A beta dose of 60 Gy was given after 8 h of bleaching of a fresh natural sample under a solar stimulator. Each data point shown represents the arithmetic mean of three aliquots for each pre-heat step. The recovered doses for 260 °C, 290 °C and 320 °C fell within the 5% of the total variation, that is within 57–63 Gy for an administered dose of 60 Gy. Error bars are the standard error of the mean of the three aliquots for each pre-heat temperature.


Extended Data Figure 10 Results of pIR-IRSL analyses at ATM.
The panels show a–d separately for ATSP-1, ATSP-3, ATSP-5, ATSP-7, ATSP-9, ATSP-11 and ATSP-12. a, Typical feldspar shine-down curve. Open circles, natural irradiation; black circles, after beta irradiation. b, Typical growth curve. c, Radial plot representing scatter in estimated palaeo-doses. d, Typical g-value data. In c, the x axis represents precision (1/σ) and the y axis represents the standardized estimate (Z/σ) with respect to the mean value (here, Z0); the circular scale represents estimate values of Z (or dose) in Gy. Points with a larger x value have higher precision. The grey band shows the 2σ envelope of the calculated mean. In d, the probability value is the probability of the χ2 distribution and the dashed curves represents the 2σ hyperbolic error envelope, defining the confidence region around the best-fit line. On average, the probability value should be equal to 50%. Larger values indicate that the overall scatter of the data (around the mean regression line) is smaller than the uncertainties of each data point. A smaller probability demonstrates that the scatter is larger than the uncertainties of each data point, and the mean square weighted deviation (MSWD) measures the goodness of fit of the model to the data. MSWD = 1 when the data fit a univariate normal distribution as a function of t or log10(t). MSWD > 1 when the observed scatter exceeds predicted analytical uncertainty (data are over-dispersed). MSWD < 1 when the observed scatter is less than the predicted analytical uncertainty (data are under-dispersed).
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        Editorial Summary
Out of Africa, into Asia
When hominins—members of Homo erectus or similar—left Africa more than 1.7 million years ago, they carried their signature tool: the Acheulian hand axe. As skeletal material is extremely scarce, human evolution in Eurasia is often charted by changes in the tools used, notably the gradual shift from Acheulian technologies into cultures known as 'Middle Stone Age' in Africa or 'Middle Palaeolithic' elsewhere. The transition to the Middle Palaeolithic outside Europe and Africa is vital to our understanding of the lives of hominins in Eurasia, and especially the dispersal of anatomically modern humans out of Africa and their subsequent migrations. Only limited evidence has been recovered from India, but Shanti Pappu and colleagues present new data from the archaeological site of Attirampakkam in southern India. Dates from the site suggest that in India the Middle Palaeolithic began around 385,000 years ago, consistent with dates emerging from Europe and Africa, and show that the Middle Palaeolithic transition occurred here much earlier than suggested by conventional ideas regarding the spread of modern humans into southern Asia.
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