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Podium Presentation Session 9, Saturday 10:20

How to improve the radiocarbon calibration in theMiddle to Upper Paleolithic - RESOLUTION for
the study of human evolution

Sahra Talamo1,2

1 - Department of Chemistry “G. Ciamician”, University of Bologna, Bologna, Italy · 2 - Max Planck Institute for Evolutionary
Anthropology, Department of Human Evolution, Leipzig, Germany

It is proven thatNeandertals lived in Europe formore than 200,000 years and that they disappeared around 37,000 cal BP (calendar
years Before Present) [1]. It is proven thatHomo sapiens invaded Europe, met our closest relatives (Neandertals) and shared with
them the same territories, part of their time (usually referred to as the transitional period), and genes [2]. What remains unknown
to a substantial degree is: to what extent late Neandertal innovations were influenced by incomingHomo sapiens, how frequently
one group encountered the other, and the region by region timing of the spread of Homo sapiens and the demise of Neandertals.
Solving this conundrum is a crucial issue in Human Evolution [3-5] and chronology plays a pivotal role, with radiocarbon repre-
senting the backbone of chronological reconstructions for the time up to 50,000 years ago (50 ka BP). So far these topics are still
highly debated due to two important factors: 1) The resolution of the calibration curve is still not accurate enough in the Middle
toUpper Palaeolithic period. 2)The error range, which always occurs with the 14C date, for this time period has a wide confidence
interval. The calibration of radiocarbon ages for the Middle to Upper Palaeolithic events is based on the IntCal13 curve, which is
the best dataset so far. Although IntCal13 allows us to calibrate back to 50,000 years BP the underlying low-resolution datasets,
between 15,000 to 50,000 years ago, differ up to 2000 years depending on the archive used (terrestrial or marine). Such a wide
confidence interval leaves substantial room for inaccuracies in absolute age estimates and ambiguities in chronological interpreta-
tion, creating competing scenarios and different hypotheses in human evolution. Here I will present the latest news in the field of
radiocarbon, the RESOLUTION project. The results of this work will be of pivotal importance to improve European prehistory
and will be crucial for interpreting the relationship between the different unique human species in Eurasia.

References:[1] Zilhão, J., Anesin, D., Aubry, T., Badal, E., Cabanes, D., Kehl, M., Klasen, N., Lucena, A., Martín-Lerma, I., Martínez, S., Matias, H., Susini, D., Steier, P., Wild, E.M., Angelucci, D.E.,
Villaverde, V., Zapata, J., 2017. Precise dating of the Middle-to-Upper Paleolithic transition in Murcia (Spain) supports late Neandertal persistence in Iberia. Heliyon 3, e00435.[2] Fu, Q., Hajdinjak, M.,
Moldovan, O.T., Constantin, S., Mallick, S., Skoglund, P., Patterson, N., Rohland, N., Lazaridis, I., Nickel, B., Viola, B., Prufer, K., Meyer, M., Kelso, J., Reich, D., Paabo, S., 2015. An early modern human
from Romania with a recent Neanderthal ancestor. Nature 524, 216-219.[3] Hublin, J.-J., 2015. The modern human colonization of western Eurasia: when and where? Quaternary Science Reviews 118,
194-210.[4] Mellars, P., 2006. A new radiocarbon revolution and the dispersal of modern humans in Eurasia. Nature 439.[5] Benazzi, S., Slon, V., Talamo, S., Negrino, F., Peresani, M., Bailey, S.E., Sawyer,
S., Panetta, D., Vicino, G., Starnini, E., Mannino, M.A., Salvadori, P.A., Meyer, M., Pääbo, S., Hublin, J.-J., 2015. The makers of the Protoaurignacian and implications for Neandertal extinction. Science
348, 793-796.
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Pecha Kucha Presentation Session 10, Saturday 11:50

Diverse means to an end: domestic tool hafting in the European Upper Palaeolithic

Noora Taipale1, Laurent Chiotti2, Nicholas J. Conard3, Veerle Rots1,4

1 - TraceoLab / Préhistoire, Université de Liège, Belgium · 2 - Muséum national d’histoire naturelle: DGDMJZ; Département
Homme et Environnement UMR 7194 du CNRS, France · 3 - Abteilung Ältere Urgeschichte und Quartärökologie, Universität
Tübingen, Germany · 4 - Maître de recherches du FNRS

Human technologies have traditionally been assumed to become more and more complex over time. In the recent years, this fun-
damental assumption has been called into question because of the absence of sufficient supportive data and straightforward ways
of measuring complexity, and other concepts, such as diversity or adaptivity, have been proposed as alternatives for approaching
technology and its evolution [1]. While the theoretical and conceptual debate is ongoing, it is evident that we lack concrete and
detailed data on the design and use of various types of tools in the past. For the Palaeolithic, a wealth of research has been devoted
to the development of stone tool knapping. Yet, our knowledge of tool hafting and overall tool design remains limited, especially
for the Upper Palaeolithic.This means that it is difficult to estimate howmuch skill or time the manufacturing of a given tool took
in its entirety, or how varied the strategies of coping with a particular task were. It also means that linking technological change to
twists and turns in human biological evolution and examining potential causalities between the two is, in many cases, impossible.
In this contribution, we provide a set of such missing data on technology, focusing on the younger part of the European Upper
Palaeolithic. We build on earlier work on Middle Palaeolithic assemblages, which bear evidence that stone tool hafting developed
early, at latest by c. 250 kya, and was quickly applied also to tools for which hafting is not a prerequisite of use (e.g., butchering
knives vs projectiles) [2]. If hafting was an innovation that gradually spread and became more frequent over time, we could assume
that by the time period under study here (beginning c. 30 kya), it would have been a dominant practice for various tool categories.
Our dataset, which includes c. 580 scrapers and burins from the Gravettian and Magdalenian occupations of three Upper Palae-
olithic sites, Hohle Fels (Germany), Abri Pataud (France), and Maisières-Canal (Belgium), shows that this is not the case. While
hafting of domestic tools, particularly scrapers, was a well-established and wide-spread practice at latest by the time of the oldest
occupations examined here, nothing in our dataset suggests that the frequency of hafted domestic tools would have systematically
increased over time even though the necessary know-how was clearly available. The assemblages include considerable numbers of
hand-held tools. Whereas hafting of scrapers is frequent, hafting of burins is an anomaly that, interestingly enough, occurs in our
study only in an assemblage that is among the oldest ones analysed. The whole dataset witnesses the use of hand-held and hafted
domestic tools side by side. On the basis of these observations, we argue that in the Upper Palaeolithic, hafting was a choice that
was made flexibly and depending on the situation, and the variability within and between the assemblages is best explained by a
combination of factors, including raw material economy and task-specific requirements. Our results imply that to be understood
in meaningful evolutionary terms, stone tool hafting needs to be considered in the context of other technological strategies, site
use, environmental factors, and social organisation, including the division of labour.The variability we observe calls for studies that
build on solid functional results and avoid oversimplifications in understanding the evolution of tool design and technology. To
fully understand the diversity and flexibility our dataset suggests, future studies should preferably aim at collaborations between
different specialists so that tool manufacture and use can be examined in relation to patterns in biological and cultural evolution as
well as changing environmental and social settings.

This research was supported by the European Research Council under the European Union’s Seventh Framework Programme (FP/2007-2013) / ERC Grant Agreement n. 312283. NT’s work was also
supported by the Kone Foundation (grant number 088817), and VR is indebted to the Fund for Scientific Research (FNRS-FRS). We are grateful to Ivan Jadin at Royal Belgian Institute of Natural
Sciences for giving us access to the Maisières-Canal collection, and to Maria Malina and Andreas Taller for their contributions to the excavations at Hohle Fels. We would also like to thank all the
members of TraceoLab for their continuous help and support.

References:[1] Vaesen, K., Houkes, W., 2017. Complexity and technological evolution: What everybody knows? Biology and Philosophy 32, 1245–1268. https://doi.org/10.1007/s10539-017-9603-1.[2]
Rots, V., 2015. Hafting and Site Function in the European Middle Paleolithic. In: Conard, N.J., Delagnes, A. (Eds.), Settlement Dynamics of the Middle Paleolithic and Middle Stone Age. Kerns Verlag,
Tübingen, pp. 383–410.
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