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Chapter 1

Introduction

For many years, recycling was only considered a contemporary manifestation, linked to the economic and
ecological politics of industrialised societies. However, archaeological and historical records testify that
this practice was firmly adopted by many past societies, as well as traditional hunter-gatherer groups
(e.g. Amick 2007; Binford 1977; Gould 1968; Kelly 1964).

The discussion concerning the phenomenon of recycling in prehistory has recently attracted the attention
of researchers. But since the theoretical foundations set by Michael B. Schiffer (1972; 1976; 1977; Schiffer
et al. 1981) regarding the role of recycling, especially within Palaeolithic lithic assemblages, progress in
this field has been rather limited. Moreover, the difficulty in recognising evidence of recycling behaviours
in archaeological assemblages discouraged the dissemination of studies in this field (Odell 1996).

The renewed interest in Palaeolithic recycling in recent years has resulted in publications concerning
the production sequences of lithic recycling and the archaeological criteria to identify it (Amick 2007,
contributions in Barkai et al. 2015; Hiscock 2009; Thiébaut et al. 2010; Vaquero et al. 2012). Archaeologists
are now aware of the fact that the study of recycling has enormous potential, providing significant
insights on the strategies adopted by human groups in terms of the procurement of raw materials,
mobility patterns, use and intensity of utilisation of lithic resources, along with the study of artefact use,
life-history, knapping trajectories, and human cognitive abilities in general.

Moreover, studying recycling procedures helps to define the temporal nature of the archaeological
assemblages, formed by a succession of depositional events (Vaquero et al. 2012). Like archaeological
palimpsests, artefacts too may show different cycles of use or manufacturing events. The recycling of
previously abandoned blanks for tool production is one of the best examples of temporal dynamics in the
stories of artefacts (Vaquero et al. 2012).

This present work focuses on the study of selected recycling aspects in the late Lower Palaeolithic, 420-
200 kya Qesem Cave, located by the Mediterranean coast near Tel Aviv, Israel. The cave consists of a deep
(c. 11 m) series of sediments bearing finds of the Acheulo-Yabrudian Cultural Complex (AYCC) (Barkai et
al. 2009; Barkai and Gopher 2011; Falguéres et al. 2016; Mercier et al. 2013).

Lithic recycling at Qesem Cave is fully integrated within lithic production, and consists of several
recycling modes. Recycling behaviour was well planned and regularly practised by the cave’s inhabitants
throughout its many archaeological contexts. At least five recycling trajectories were reconstructed,
including hand-axes recycled into cores, patinated flakes recycled into side scrapers, recycled side
scrapers, patinated cores recycled, or reused as ‘regular’ cores, and small flakes and blades produced from
old, discarded ‘parent’ flakes or blades (Parush et al. 2015; 2016). This latter recurrent mode of recycling,
which is the focus of this work, was accomplished by selecting existing flakes/blades from a great array
of blanks available in or out of the cave, and using them to produce new items. Technological analysis of
these ‘old and fresh’ items, called cores-on-flakes, has demonstrated that a variety of blanks was selected
for recycling, including flakes, primary flakes, fully patinated flakes, primary blades, naturally-backed
knives (NBKs) flakes, NBK blades, blades, core-trimming element (CTE) flakes, CTE blades, tools (shaped
items), scrapers, and undetermined items. These items show variability in size, length, width and weight,
as well as shape, indicating no preferential selection towards specific types or shapes. The results of this
production are flakes and blades knapped from ‘parent’ flakes and which are usually small in size and
with specific and desired features.

Investigating the use of these small implements produced by means of recycling will allow the shedding
of new light on the behavioural and functional significance of this practice, along with enriching and
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stimulating the theoretical debate regarding two main issues: the recycling concept in the Palaeolithic;
and the renewed interest of researchers in the production of small tools and their use. The recycling
phenomena of Qesem Cave may significantly contribute to the debate as it is a Lower Palaeolithic site
providing a large, well-preserved and diverse assemblage of recycled items and recycling products that
has the potential to illustrate the roots of recycling as part of the technological history of our ancestors
(Agam et al. 2015, 2018; Shimelmitz 2015). The comprehension of recycling procedures at Qesem Cave
constitutes the starting point of this work, which is devoted to functional analyses of the products of this
recycling practice.

Although the scientific literature has been recently enriched by papers discussing the technological
aspects of lithic recycling, very few studies have yet taken into consideration the functional aspect
linked to this particular behaviour, and, as a consequence, little is known concerning the purpose of this
production (Beyries and Cattin 2015; Claud et al. 2010; Lemorini et al. 2015).

The aim of this research is, first of all, to fill this gap through a systematic study based on the use-
wear and residue analysis of a large sample of 609 products of recycling coming from discarded flakes
and blades from the huge span (420,000-200,000 years) of the Lower Palaeolithic site of Qesem Cave.
To achieve this, the methodology applied here combines the analysis of use-wear with analyses of
residues, performed by exploiting advanced microscopes capable of different magnifications. Residues
were detected morphologically and chemically by applying two different techniques: Fourier Transform
Infrared (FTIR) micro-spectroscopy, and Energy Dispersive X-ray Spectroscopy (EDX or EDS), while use-
wear analysis was performed by applying both Low- and High-power techniques, with the use of a stereo-
microscope, a metallurgical microscope, and a scanning electron microscope (SEM).

The association between use-wear traces and organic remains is a recent achievement. For many years
residue analysis was a separate approach disconnected from functional interpretation (Marreiros et al.
2015). Although these studies have increased in recent years (Borel et al. 2015; Bradtmdller et al. 2016;
Fullagar et al. 2006; Kononenko 2011; Lanjeans 2010; Lombard 2008; Nunziante and Lemorini 2012; Prinsloo
et al. 2014; Rots et al. 2016; Wadley et al. 2004), comparative analysis between two different chemical
techniques is an innovation. An experimental protocol was established to identify and localise the
distribution of residue after the activities are carried out. The residues were microscopically observed,
described, photographed, and then subjected to two spectroscopy techniques. The cross-checking of the
obtained results from both analyses allowed an understanding of the quality and potential of the data
provided by each technique, as well as testing to what extent the two techniques offered complementary
results.

The analyses, conducted in such a systematic way across a large sample of products of recycling, will shed
new light on these items and the purpose of their production. Moreover, the possibility of sampling three
separate areas of the cave (the ‘rock shelf’, the ‘central hearth’ area and the area south of the hearth)
provides important information and insights regarding the way the inhabitants of Qesem conceived their
activity areas, and may indirectly provide information regarding social and spatial organisation and the
division of space in the cave.

The studied samples originate from assemblages of both the Yabrudian and Amudian industries - two
distinct components of the Acheulean-Yabrudian Cultural Complex (AYCC), to which the Qesem Cave
is assigned. The AYCC, as represented by the Qesem finds, shows a significant turning point in human
cultural and biological evolution as it displays a series of innovative behaviours, including, amongst
other things, the habitual use of fire, hunting and sharing of game meat, use of bone retouchers for
shaping flint tools, sophisticated raw material acquisition, systematic blade production and intensive
flint recycling, all carried out by this innovative human community.

The AYCC is a local entity known in a limited number of caves and open-air Levantine sites and no
systematic functional studies have been undertaken at these sites, specifically regarding the recycling
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phenomenon. This research presents a unique opportunity to investigate, the function of the products
of recycling, accompanied by an experimental programme in a well-dated and persistently occupied Late
Lower Palaeolithic site. This present study will establish Qesem as a reference site for recycling studies,
to the extent that it can serve as a comparative model for other sites displaying similar behaviours and
habits in the Levant, as well as in Europe.

The Qesem Cave is a well-known and well-published site thanks to the contributions of many researchers
who have produced a wealth of data regarding cultural and biological transformations that took place
in the Levant between 420,000-200,000 years ago. The result of this research will thus be cross-checked
against other studies concerning faunal remains, lithic technology, raw material procurement and
more, contributing to a richer comprehension of the Qesem Cave site within the AYCC. Furthermore, its
geographical position in the Levant, the crossroads between the African and European continents, makes
Qesem a crucial site for understanding the dynamic evolution of early hominins.





