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WELCOME

Welcome to the Rock and Roll:13th International Symposium on Knappable Materials 
that will be hosted virtually in Tarragona from October 4th to 7th. 

Unfortunately, the Covid-19 pandemic has influenced our health, lives, daily routines, 
and also our work during these past months. When considering the candidacy to host 
the 13th ISKM, in the fall of 2019 while the 12th ISKM in Budapest was being held, none 
of us thought that this edition would have to be a virtual one. 

However, and despite the impossibility of a warm presential event, the 13th ISKM has 
been organized with all the possible enthusiasm and affection, looking forward this 
virtual experience turn into a remarkable one, encouraging worthy scientific discus-
sions and a global participation. 

The theme chosen for this edition, Multi-scalar Characterization of Raw Materials, com-
prehends the present and future of raw material studies. A holistic approach, through 
a macro and microscopic characterization, complemented with geochemical analysis, 
represent, up to now, the best research scenario to delve into the knowledge on prov-
enance, exploitation and management of raw materials by hominin groups, during any 
culture or period. 

The 16 sessions that are part of this symposium bring us closer different research 
lines and studies based on raw materials, and archaeological lithic assemblages. The 
study of procurement strategies, lithic technology, experimental studies, as well as 
social and cultural aspects derived from the stone tools, are a perfect evidence of how 
different research realities allow us to contribute to the knowledge of past groups 
lifeways.

We really hope you enjoy this 13th ISKM edition.

Let’s rock and roll!

The Organizing Committee of the 13th ISKM
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FOREWORD

Since its first edition in Holland, the International Symposium on Knappable Materials 
(ISKM) has experienced an exponential growth of participants and research, reflected in 
the assistance of researchers from all over the world. 

This 13th edition will host a total of 152 papers from 413 authors and 39 countries 
covering works on lithic analyses from different approaches, that leaded to the selection 
of specific theme of this edition: Multiscalar Characterization of Raw Materials. 

As you know, this edition was supposed to be organized at Tarragona (Spain) but it 
will be finally held virtually due to the COVID-19 outbreaks that forced the organizing 
institutions and sponsors to minimize the risk exposure of such a high number of 
participants 

It is certainly not the first time that the virtual participants are and active part on the 
ISKM (this symposium had pioneered these initiatives), but it will be the first time that it 
will be exclusive attendance modality. 

We would have love to meet you all here but since the appearance of this pandemic 
share our works and ideas as well as maintain the proper security measures were our 
priorities. And we hope that everyone is safe and ready to participate in this new ISKM 
edition.

The organizing institutions of this edition are the Institut Català de Paleoecologia 
Humana i Evolució Social (IPHES-CERCA) and the Universidad Autónoma de Madrid. 
These institutions support this symposium thanks to the CERCA Institute and the Maria 
de Maeztu Unit of Excellence Program (CEX2019-000945-M) by the Spanish Ministry 
of Science and Innovation, and along with the Universitat Rovira i Virgili, the Madrid 
Institute for Advanced Study, the Facultad de Filosofía y Letras-UAM and the Agència de 
Gestió d’Ajuts Universitaris i de Recerca (AGAUR) from the Catalan Government.

We hope that despite the virtual inconveniences and not being able to hold physically 
this meeting, everyone will be able to enjoy and get the maximum scientific benefit from 
the programmed sessions and discussions. 

Receive a warm welcome from the organizing institutions and sponsors, and please 
enjoy this 13th ISKM from home!
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CHARACTERIZATION APPROACHES
1   MULTI-SCALAR APPROACHES TO RAW MATERIALS CHARACTERIZATION

Soto, María 1,2, Sánchez De La Torre, Marta 3, Parish, Ryan M. 4 
1 Madrid Institute for Advanced Study. 
2 Departamento de Prehistoria y Arqueología. Universidad Autónoma de Madrid. 
3 SERP. Secció de Prehistòria i Arqueologia. Institut d’Arqueologia de la UB (IAUB) 

Universitat de Barcelona.
4 Department of Earth Sciences. University of Memphis. 

marial.soto@uam.es; martasanchezdelatorre@ub.edu; rmparish@memphis.edu  

The advent of innovative characterization techniques combined with our increasing 
knowledge of the natural processes responsible for the genesis of lithic raw materi-
al resources are helping us understand past human behavior. However, researchers 
seeking to do so must apply multi-scalar approaches: i) identifying all potential tool 
stone sources exploited by prehistoric peoples; ii) each potential source must be char-
acterized through systematic sampling and the use of different analytical techniques 
(e.g., macroscopic, mineralogical and geo-chemical analysis) to bracket the sum vari-
ance of the available raw materials; and iii) this collective variance may be described, 
quantified, and compared to all other potential sources and the archaeological assem-
blages under study to fully understand raw materials procurement and technological 
management strategies. 

The tasks of surveying, sampling, analyzing, bracketing variation, and eventual com-
parison to other sources and archaeological assemblages can be daunting, as differ-
ent scales of observation are combined. The presenters in the session have under-
taken this challenge and continue research started years ago. The inclusion of new 
instrumentation and multi-method studies is proving to be the most effective strategy 
but collaboration between labs, programs, and research teams is needed. Additionally, 
the application of multi-scalar source data to human behavior is developing multiple 
testable frameworks. The case studies explored in this session demonstrate how the 
progression of research models along with characterization techniques and novel in-
strumentation, source sample databases, and statistical methods has great potential 
in understanding ancient mobility, interaction, technological organization, resource 
selection, and several other anthropologic questions. The continued research in raw 
material characterization provides a robust mechanism for studying the past that will 
shape the future of the field of archaeology.
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Nm-Pci: A Multiparametric And Modular Approach  
To Chert Analysis 

Eramo, Giacomo 1, Moscone, Daniele 2, Muntoni, Italo M. 3, Delluniversità, Emanuela 1, 
Conati Barbaro, Cecilia 4

1 Dipartimento di Scienze della Terra e Geoambientali, Università degli Studi di Bari 
Aldo Moro, Via Orabona 4, 70125 Bari.

2 Research Center for Anatolian Civilisations, Koç University, Istanbul, Turkey; Sapienza 
University of Rome, Department of Classics, Piazzale Aldo Moro 5, 00185 Rome, Italy.

3 Soprintendenza Archeologia, Belle Arti e Paesaggio per le Province di Barletta- 
Andria-Trani e Foggia, Via A.A. Valentini 8, 71121 Foggia.

4 Sapienza University of Rome, Department of Classics, Piazzale Aldo Moro 5, 00185 
Rome, Italy.

giacomo.eramo@uniba.it; danielemoscone@hotmail.it; italomaria.muntoni@beniculturali.it; 
cecilia.conati@uniroma1.it; emanuela.delluniversita@uniba.it 

In recent years, we proposed a Non-destructive and Multiparametric Protocol for Chert 
Investigations (NM-PCI) to improve macro- to microscopic description strategies and 
integrate petrographic, micropaleontological and chemical data (Delluniversità et al., 
2019). Surface features (e.g., fracture’s quality, colour and gloss) and post-depositional 
modifications (e.g., patinae) were also standardised and recorded. The obtained mod-
ular dataset contains binary, ordinal and continuous variables which can be exploited 
according to the aims of the analysis. Since a high number of variables of different 
nature were involved, a suitable multivariate statistical procedure was developed to 
process and visualise mixed data matrices and to identify patterns. Data handling is 
performed by means of cluster analysis multivariate statistics, following an appropri-
ate selection of algorithms to process and visualize mixed data matrices (partitioning 
around medoids [PAM] and t-distributed stochastic neighbour embedding [t-SNE]).

The NM-PCI protocol provides an objective and standardised method that can be ap-
plied both to geological and archaeological samples in the same way. The obtained 
variables can be selected for different purposes: provenance (e.g., micropaleontology, 
texture, structure, chemistry), raw material physical and mechanical properties (e.g., 
silicification morphometry, texture, structure, gloss, fracture), post-depositional modi-
fications (e.g., colour, gloss, patinae, chemistry).

Two different case studies are used to illustrate some applications of the protocol. 
Firstly, the protocol was applied to primary chert samples from the Gargano Prom-
ontory mining complex located in the districts of Peschici, Vieste and Mattinata (Italy, 
Apulia). It proved to be able of discriminating most of the analysed mines (15 mines 
distributed in 13 clusters) dated to Early Neolithic – Late Copper Age (7th- 3rd millen-
nia BC). Secondly, the protocol was applied to the study of the Jebel Zawa chert mining 
district (Dohuk, Kurdistan Region of Iraq). The study allowed understanding geologic 
raw material features searched by prehistoric miners and knappers to produce large 
blades during the 4th to 3rd millennia BC, and to trace the distribution of archaeolog-
ical finished products in the north-western Iraq (Moscone et al. 2020). Variables con-
nected with post-depositional surface modifications were identified on archaeological 
specimens and used to isolate the provenance markers for source comparisons.

In conclusion, the strength of the proposed approach first lies in the non-destructive 
procedure, the rapidity of data acquisition and the low cost of analyses, in line with 
archaeological requirements. Finally, its versatility provides a valid tool to investigate 
ancient raw material exploitation over every society and chronological period.
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Prehistoric flint artefacts and raw materials in Bulgaria 
through reliable multi-aspect analytical techniques 

Gurova, Maria 1, Andreeva, Polina 2, Stefanova, Elitsa 3, Bonsall, Clive 4

1 National Institute of Archaeology with Museum, Bulgarian Academy of Sciences;  
Sofia, Bulgaria.

2 Geological Institute, Bulgarian Academy of Sciences; Sofia, Bulgaria.
3 Geological Institute, Bulgarian Academy of Sciences; Sofia, Bulgaria.
4 School of History, Classics and Archaeology, University of Edinburgh, Edinburgh, UK

maria.gurova@naim.bg; poly_a@abv.bg; elitsa.s@gmail.com; cbonsall@ed.ac.uk 

Current research on prehistoric lithics in Bulgaria is characterized by an increasing 
emphasis on raw material provenance, circulation patterns and social integrity. Our 
recent work has focused on acquiring data for known raw material outcrops – mainly 
in northern Bulgaria with its Cretaceous flint-bearing limestones.

Brandl et al. (2014) have vaunted the ‘Multi-Layered Chert Sourcing Approach’ (MLA), 
combining visual examination, stereo-microscopic analysis of microfossils and geo-
chemical trace element analysis using LA-ICP-MS. Yet this method has been practised 
in Bulgarian flint provenance studies since 2010 (Bonsall et al. 2010) and subsequently 
expanded and refined (e.g. Gurova et al. 2016). 

Since 2011 four field surveys have been conducted in northern Bulgaria. Geological 
prospection and sampling resulted in the selection of 51 raw material samples for 
analysis. Separately, 72 archaeological artefacts were chosen for analysis and com-
parison with the raw materials (fig. 1). 

All flint samples were described macroscopically (colour, size, shape, texture, cortex, 
etc.). Thin sections were prepared and examined under a petrographic microscope 
and their microscopic characteristics (mineralogy, rock texture, limestone relics and 
fossil assemblages, relative proportions of siliceous and carbonate components, etc.) 
described, to distinguish petrographically the various flint types. 

In addition, all flint samples were analysed by LA-ICP-MS to determine their chemical 
composition. This method is particularly suitable for the analysis of archaeological 
materials because it is minimally destructive and requires little sample preparation. 
The combination of petrography and geochemistry has proven its reliability. Owing to 
the low compositional variations and low trace element content, flints from sources 
that are petrographically distinct often overlap in their chemical composition. Some-
times, different flint types that are almost identical petrographically have distinct ge-
ochemical fingerprints. Hence the importance of using a combination of methods for 
distinguishing between different flint types.

In some cases, additional statistical methods (e.g., proximity and discriminant analy-
ses) were applied to reinforce our conclusions.

References
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A Petrographic Characterization Study Of The Granite  
Sources From The Site Of Mahal Teglinos K1 In  
The Kassala Area Of Eastern Sudan 

Marsilio, Adelaide 1, Manzo, Andrea 1

1 Department of Asian, African and Mediterranean Studies, University of Naples 
“L’Orientale”, Via Chiatamone 61/62, 80121, Naples, Italy. 

adelaidemarsilio@gmail.com; amanzo@unior.it 

The site of Mahal Teglinos (K1) lies in a secluded valley located to the North-East of 
Jebel Taka, a granite inselberg near Kassala, in Eastern Sudan (Fig.1). The archaeolog-
ical area is investigated by the Italian Archaeological Expedition to the Eastern Sudan 
(IAEES) directed by Professor Andrea Manzo.

The granite artefacts considered here are the Gash funerary stelae and the Jebel 
Mokram macro-lithic tools, particularly abundant on the site, both belonging to the 
Kassala Phase (IV - I millennium BC) (Fattovich, 1993).

During the 2019 field season, the IAEES began collecting granite geological samples 
with the aim of identifying the specific sources exploited during this phase. The extrac-
tion points were chosen on the basis of their proximity to the excavation trenches to 
understand whether the granite was locally sourced or not. The samples were taken 
from two different rock boulders in Mahal Teglinos (GEO1; GEO2) and from a modern 
quarry known as Jebel Tareg (GEO3; GEO4; GEO5; GEO6), the granite outcrop closer to 
the site (Manzo, 2020).

The criteria used to compare archae-
ological artefacts with the geological 
samples are petrographic ones: the 
observation of the colour and grain 
with the naked eye, and microscop-
ic observation via polarizing optical 
microscopy (POM) of the polished 
cross-thin sections to observe the 
grains and recognize the minor min-
erals. In particular, the minerals are 
muscovite and/or sericite, myrme-
kite, garnets, zircons and biotite, be-
cause their presence or absence is 
helpful in linking finished products to 
their sources (Mackenzie et al., 1982). 

The analysis of the Mahal Teglinos area granite sources highlights two main points: 

- the heterogeneity of the granite sources exploited during the Kassala Phase. The 
results suggest proximity occasionally influenced the choice of the source to be ex-
ploited. However, for some unknown reason, the granite from the Jebel Tareg quarry 
was sometimes preferred. Finally, for some artefacts, the source of the raw material 
may have been much further from the site, as their samples are different from both 
the Mahal Teglinos and Jebel Tareg samples.

- despite the chronological and cultural differences between the Gash Group and Jebel 
Mokram Group, these communities exploited the same granite sources at different 
times, consequently the memory of their location was not lost across the centuries.
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Raw Material Use in a Changing Landscape:  
Understanding Neanderthal Flint Procurement  
at La Cotte de St. Brelade, Jersey 

Mills, Josie 

University College London

josephine.mills.10@ucl.ac.uk 

La Cotte de St. Brelade is located on the Channel Island of Jersey in the La Manche 
region of the Western Channel between Brittany and Normandy. The archaeological 
deposits preserve a record of hominin activity for a period of approximately 250,000 
years evidencing repeated visits by hominins in a range of different climates and envi-
ronments. Interpreting procurement behaviour at the site is a challenge because mod-
ern sea level has inundated the majority of the Pleistocene landscape. However, flint 
is the most common raw material found and the variety of macroscopic types implies 
that it derives from multiple sources (Callow 1986). Flint is also not found in the geol-
ogy of modern Jersey and therefore must have been brought to the site from the now 
submerged landscape. This research is focused on the Middle Pleistocene deposits 
from the site, specifically lithic artefacts from Layers E, A, and 5, which date to Ma-
rine Isotope Stage (MIS) 7, 6/7 and 6, respectively. These assemblages were chosen 
to reflect different chronological and climatic periods in order to investigate how raw 
material use and availability changed with time. Artefacts were analysed using a lithic 
sourcing framework beginning with field and desk based survey to reconstruct the 
nearby areas of Cretaceous bedrock. The artefacts were then studied macroscopically 
and technologically to identify features, such as artefact type, re-touch, colour, lustre, 
and cortex before being subject to geochemical characterisation using pXRF. The ele-
mental data from the pXRF analysis was calibrated and elements recorded at unsuita-
ble accuracies were removed from the statistical analysis. The results of the multi-step 
analysis indicate that the flint sources used by Neanderthals at La Cotte de St. Brelade 
changed through time, for example during MIS 7 a light grey flint with high quantities 
of Ca, dominated the assemblage. This flint type is much rarer in artefacts from the 
younger layers and is practically absent from Layer 5, which dates to a cold period of 
MIS 6. At this time artefacts begin to show greater technological reduction and different 
macroscopic and geochemical characteristics. This research demonstrates that Nean-
derthals visiting the site between MIS 7-6 encountered different lithic landscapes and 
shows how raw material sourcing studies can be used to reveal more about hominin 
behaviour at sites where the majority of the subsistence landscape is inaccessible. 
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Subdivision of Lithic Raw Materials with Specific gravity: 
Interim Method and Validity 

Murase, Saki

Nanzan University, Japan

18ha052@m.nanzan-u.ac.jp 

To concretely understand past human behavior archaeologically, research of lithic raw 
materials is necessary, and many researches are working along these lines. This pres-
entation proposes to subdivide lithic raw materials using measures of specific gravity 
(SG), a non-destructive and simple approach. If the SG of lithic raw materials varies 
depending on the place of origin, it will be possible to understand procurement of raw 
materials in more detail.

In central part of Japan, black glassy rhyolite, called “gero glassy rhyolite (GGR)”, is 
produced from Mt. Yugamine. Geological surveys have confirmed two layers of GGR 
stratum between soft rhyolite in the west side of Mt. Yugamine. The appearance of GGR 
in these two layers is different: lower GGR (LGGR) refers to that from a layer about 
900 m above sea level, which is black , fine, and lustrous; upper GGR (UGGR), found in 
a layer about 1050 m above sea level, is grayish black and slightly coarser than the 
former. Other differences may also appear between the two. In our previous study, we 
picked three samples of each at random and tested them for elemental differences us-
ing a wavelength-dispersive x-ray fluorescence spectrometer (WDXRF). No significant 
differences were found between their elemental compositions.

Accordingly, we measured their SG. The SG of rocks varies depending on the presence 
or absence of minerals and the composition of components. This enables us to grasp 
their difference objectively.

We measured 30 objects each of LGGR and UGGR, selected at random. Their masses 
and volumes were measured to calculate their SG. The volumes were measured using 
the Archimedes principle. The instrument used in the measurement was an electronic 
balance (FZ-5000i, A&D Co., Ltd., Tokyo, Japan, Minimum display: 0.01 g). To confirm 
the accuracy and precision of this method, volume measurements were performed 
using standard samples.

The SG of the UGGR was 2.39–2.41 (Mode: 2.40). The SG of the LGGR was 2.42–2.44 
(Mode: 2.43). The two distributions are mutually exclusive. In addition, the examination 
of SG measurement using standard samples indicated significant digits to two decimal 
places. As the SG of GGR differs corresponding to the stratigraphic positions, we can 
use the difference in the SG of stone tools to identify which level of the lithic raw ma-
terial was used in their tool making.
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The study of lithic raw material quality has become one of the major interpretive tools 
to investigate the raw material selection behaviour and its influence to the knapping 
technology (Brantingham et al., 2000). In order to make objective assessments of 
raw material quality, their mechanical properties (e.g., fracture resistance, hardness, 
modulus of elasticity) should be measured (Niihara et al., 1982; Schmidt et al., 2019). 
However, such comprehensive investigations are lacking for the Palaeolithic of Ka-
zakhstan. In this work, we investigate geological and archaeological lithic raw ma-
terial samples of chert, porphyry, and shale collected from the Inner Asian Mountain 
Corridor (henceforth IAMC). Selected samples of aforementioned rocks were tested 
by means of Vickers and Knoop indentation methods to determine one aspect of their 
mechanical properties: their indentation fracture resistance (a value closely related to 
fracture toughness). These tests were complemented by traditional petrographic stud-
ies to characterise the mineralogical composition and evaluate the level of impurities 
that could have potentially affected the mechanical properties The results show that 
materials, such as porphyry, previously thought to be of lower quality due to the aniso-
tropic composition and coarse feldspar and quartz phenocrysts embedded in a silica 
rich matrix, possess fracture toughness values that can be compared to those of chert. 
Thus, it appears that different raw materials cannot be distinguished from the point 
of view of indentation fracture resistance, calling for detailed supplementary analyses 
of different fracture properties. This work also offers first insight into the quality of 
archaeological porphyry that was utilised as a primary raw material at various Middle 
and Upper Palaeolithic sites in the IAMC. 
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Multi-scalar Variation in Chert Provenance Research 
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The nature, scale, and range of variation in chert resources utilized by prehistoric 
people has historically discouraged accurate source identifications. Current research 
continues to discover that the variable paleoenvironmental conditions and post dep-
ositional diagenetic processes that govern chert formation impart a complex visual, 
mineral, paleontological, and geochemical signature within each deposit. Therefore, 
the task of chert provenance researchers is not necessarily to uncover ‘diagnostic 
characteristics’ within each material type or deposit but rather to bracket ranges of 
variation according to the spatial scale of the archaeological provenance study. 

The spatial scale of the study is first defined by the anthropological question asked. 
The resulting success of the study is then largely based on the methodology used and 
the abilities of the source technique or techniques to quantify variation and delineate 
variation of one chert source from other possible sources. Therefore, provenance re-
searchers must characterize and differentiate variability between chert from different 
parent formations, different deposits/outcrops within a single parent formation, loci 
within a single deposit/outcrop, and within a chert artifact with unknown source. The 
current study examines the use of reflectance spectroscopy at quantifying spectral 
variation at these spatial scales and the use of multivariant statistics to accurately 
assign source. It is the goal of all provenance researchers to push the methodological 
and instrumental limits of our source techniques in order to ask and answer more 
complex human behavioral questions. 
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Caune de Belvis (Aude, France) is located in the northern slopes of the Eastern Pyre-
nees, in SE of France. The site was excavated during the last decades of the past cen-
tury, identifying several human occupations from the Late Mousterian and the Magda-
lenian periods (Sacchi, 1992). Archaeological remains are mostly composed of faunal 
bones and a rich osseous and lithic industry. In this paper we have focused on the 
analysis of lithic remains recovered in the Magdalenian levels. 

The goals of this study have been to determine the territoriality of Magdalenian groups 
settled at Caune de Belvis and to identify their lithic procurement strategies. To achieve 
these goals, the recovered lithic remains from the Magdalenian levels as well as geo-
logical samples from the potentially used geological formations were analyzed using 
several analytical techniques. First, macroscopic and petrographic studies were devel-
oped to determine the textural, micropalaeontological and mineralogical content. After 
this, geochemical analyses were conducted to quantify the elemental chemical com-
position. Energy-dispersive X-ray Fluorescence (ED-XRF) was used to quantify major 
and minor elements and Laser-ablation Inductively Coupled Plasma Mass Spectrome-
try (LA-ICP-MS) was then employed to quantify trace elements. 

During the macroscopic and petrographic analysis, it was attested that chert was the 
most used rock by Magdalenian groups, identifying until five different chert types. The 
geochemical analysis by ED-XRF and LA-ICP-MS allowed the establishment of differ-
ences between geological formations macroscopically identical and the connection 
between some archaeological chert types and specific geological formations. 

Results have showed that different geological formations from the northern and south-
ern Pyrenees were exploited by Magdalenian groups from Caune de Belvis, making ev-
ident the existent relation between both Pyrenean slopes during the Upper Palaeolithic 
and showing a great knowledge of the Pyrenean territory. 
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Umhlatuzana is an important archaeological site for the study of the Middle and Pleis-
tocene Later Stone Age in South Africa with a largely continuous occupation sequence 
spanning MIS 4-2 (~70,000 - 10,000 BP). The main technocomplexes represented are 
Still Bay, Howiesons Poort, Sibudan, final MSA and Robberg (from old to young). Chang-
ing selection of raw materials is an important issue in the study of the Middle-to-Later 
Stone Age transition that is characterised by a shift in raw material use in addition to 
a technological organisation. Umhlatuzana was first excavated in 1975 by Jonathan 
Kaplan who suggested that the lithic assemblage of the Pleistocene deposits consisted 
mainly of quartz (61%), hornfels (37.6%), and quartzite (1.4%) (Kaplan 1990). Renewed 
excavations at the site were conducted during 2018 and 2019. This campaign aims to 
clarify the site’s formation processes employing micromorphological analysis and oth-
er techniques (Reidsma et al. 2021, Sifogeorgaki et al. 2020). Micromorphology uses 
thin sections of undisturbed sediment samples for microscopic studies. The sections 
allow a petrological inspection of rock fragments embedded in the deposits. Rather 
unexpectedly, the Umhlatuzana thin sections yield different raw material determina-
tions than Kaplan (1990). While quartz and hornfels are present (around 23% and 25% 
respectively), they represent a much less sizable proportion than previously report-
ed. Instead, the most prominent raw material observed is a quartz arenite sandstone 
(42%). Quartzite fragments were not detected.

We therefore initiated an in-depth mineralogical and elemental classification of the 
raw materials. We distinguish 6 raw material types based on the thin section anal-
ysis: sandstone, quartz, hornfels, dolerite, chert and diorite. We then determined the 
elemental composition of the raw material types of the micromorphology samples 
using p-XRF. Additionally, p-XRF analysis was conducted on c. 100 specimens from the 
2018-2019 excavation lithic collection. This allowed us to determine elemental char-
acteristics of the raw materials used during the Pleistocene occupation of the site. 
Subsequently, p-XRF analysis was systematically performed on a larger sample set of 
lithics from the site in order to correctly determine their raw material type. The com-
bination of micromorphological and p-XRF analysis of the Umhlatuzana assemblages 
demonstrates that if only visual inspection is done, the variability of raw materials 
used may be misinterpreted and the relative frequency of different rock types in an 
assembly may be over- or underestimated. Future work will aim at re-visiting the raw 
material categorization of artefacts excavated during the 1975 excavations.
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In this paper we present MobiLithics a two-phase multiscalar project aimed at char-
acterizing the adaptive responses among Homo sapiens to different climatic, cultural, 
and biological scenarios.

Based on the hypothesis that our species success and rapid expansion is based on its 
behavioral flexibility and rapid adaptive responses to diverse ecological niches, the 
first phase of this project focuses on the study of Middle and Later Stone Age lithic 
assemblages from several localities in Eastern Morocco.

During the Upper Pleistocene, North Africa is characterized by strong climatic fluctua-
tions that caused dramatic changes in the landscape and therefore in the distribution 
and accessibility to the resources for the human groups.

The transition from the Middle to the Later Stone Age (MSA-LSA) occurred ca. 30ka 
BP and is characterized by a technological change from flake production strategies, 
including Discoid and Levallois methods, towards bladelet production techniques. A 
techno-typological monotony and scarce variability on site functionality have been 
suggested as a Middle Stone Age characteristic. However, during the final MSA a 
change on the settlement patterns is detected, the

number of sites increase exponentially and are systematically associated to the immedi-
ate areas of fluvial deposits, being interpreted as an adaptive response to aridity growth.

Focusing on the Aïn Beni Mathar - Jerada - Guefaït basin (Eastern Morocco) as study 
area, several stratified open-air sites (such as Sahb el Ghar 1, 2, or Tahya 3 and 4) 
associated to the MSA and LSA are included in this multi-scalar project. It includes 
systematic geoarchaeological surveys and sampling, the creation of specific thematic 
cartography, the determination of availability indexes though GIS, and macroscopic, 
mineralogical, and geochemical analysis, through thin sections, Raman Spectroscopy, 
Energy Dispersive X-Ray Spectroscopy (EDS) and Energy Dispersive X-Ray Fluores-
cence (EDXRF), and the application of multivariate statistics,
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The results of these analyses are providing high resolution data to define: i) the pro-
curement strategies and exploitation territories during the MSA; ii) the continuity or 
rupture traits on those dynamics during the LSA; and iii) the correlation of the different 
settlement patterns and landscape use dynamics with the Late Upper Pleistocene cli-
matic and environmental shifts. Understanding these territorial and social behaviors 
will contribute to the research debate on our species adaptability to different climatic, 
palaeoenvironmental, biological and cultural realities.
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The development on abiotic raw materials studies, has led to the emergence of refer-
ence collections, or “lithoteques”. These have been progressively created by different 
institutions to cover their own set of research and specific regional frameworks. 

However, the creation of these reference collections must be accompanied by inten-
sive -geoarchaeological surveys aimed at locating the the most lithic raw materials 
outcrops, in order to have the most representation of the possible source areas that 
occurred in the past. Subsequently, these materials should be analyzed by different 
methods in order to be comparable with archaeological materials and identify their ge-
ological origin. Nevertheless, associating archaeological lithic materials with geolog-
ical sources can be a difficult task without the above-mentioned systematic regional 
data. The creation of regional lithotheques or comparative lithic reference collections 
allows us to better understand where past cultures procured such lithic raw materials. 

Moreover, the use of software based on GIS enable us to create specific or themat-
ic maps to define field survey programs or to map the studied outcrops, as well as 
geo-statistical tools to answer specific questions such as maximum transport distanc-
es, optimal routes or slope maps. 

The aim of this session is to share actual data about existing reference collections 
and to invite the researchers to present their geo-archaeological field surveys, the 
methods used for structuring them, and the data that can be extracted from the GIS 
analyses of the location of said outcrops (chert abundance, cost-benefits, accessibility 
routes, etc.).
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The Institute of Archaeology and Ethnology of the Polish Academy of Sciences in War-
saw participates in a three-year project entitled Open Resources in the Digital Re-
pository of Scientific Institutes (OZwRCIN), one of the tasks of which is creating and 
publishing an online database of siliceous rock samples “Atlas of rocks” (https://rcin.
org.pl/dlibra/collectiondescription/525?language=en).

Our open access online database of siliceous raw materials from Poland and neigh-
bouring areas is created since 2018 and today consists of about 500 samples from 
55 outcrops. The assemblage includes raw materials collected during the systematic 
archaeological fieldwork of the Institute of Archaeology and Ethnology of Polish Acade-
my of Sciences employees, gifts and donations from other specialists in this field from 
Poland and other countries. The whole collection is stored in our Institute and consists 
of e.g. flints, cherts, obsidians and radiolarites.

Our main aim of this presentation is to introduce the preliminary results of the pub-
lished online database. We took into account the generally prevailing trendsand devel-
oped adequate universal terminology. The database contains basic information about 
the raw material, such as its name, place of origin, as well as metric data, a description 
of macroscopic features or more detailed data on deposits. Every example is visible on 
detailed photographs and in most cases 3D models were also created.

Our Institute is a beneficiary of the project, together with other 15 scientific institutions 
since 1st August 2018, as a part of the Operational Program Digital Poland, 2014-2020 
Measure 2.3; Digital accessibility and usefulness of public sector information; fund 
from the European Regional Development Fund and national co-financing from the 
state budget. Agreement number: POPC.02.03.01-00-0029/17.
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Collections of lithic materials constitute a valuable heritage, since collect and exhibit 
raw materials used in prehistory and represent a powerful tool of knowledge of human 
civilizations. In this perspective and in order to reach these objectives, the Department 
of Earth and Geoenvironmental Sciences of the University of Bari Aldo Moro (Italy) is 
building a lithotheque of about 1200 pieces of geological and archaeological cherts, 
both from outcrops, sites and mines, collected in the Gargano Promontory since the 
late 80’s of the last century by the archaeological team of Siena University (Basili et 
al., 1995). The geological section is now the result of an expanded collecting of primary 
and secondary cherts across Italy (Apulia, Basilicata, Sicily), Croatia, Serbia, Switzer-
land and Iraqi Kurdistan, belonging to formations from the Cretaceous to the Quater-
nary Period.

Cherts are stored in suitable containers and the most representative samples are ex-
posed in the Earth Sciences Museum of the University of Bari Aldo Moro. Furthermore, 
the lithoteque boasts a dedicated laboratory which includes optical microscopes, a 
glossmeter and a spectrophotocolorimeter.

Almost all the samples were described according to the non-destructive multipara-
metric protocol for chert investigation (NM-PCI), providing a modular dataset of binary, 
ordinal and continuous variables which integrates petrographical, micropaleontologi-
cal, chemical and physical data (Delluniversità et al., 2019).

Such results were summarized in suitable reports which additionally display the geo-
graphic coordinates of all the sampling points, after processed by GIS software. All the 
photographic documentation and the produced data are included in a digital database, 
which will be soon online.

The involvement in an Italian-French project (GALILEO 2019) aimed at identifying the 
chert sources between Tyrrhenian and Adriatic and harmonizing the methodological 
approaches for the study of chert. 

The promotion of the lithotheque in the last years was guaranteed by dissemination 
activities, such as the museum route “Dalla roccia al manufatto” created in 2018 at the 
Earth Sciences Museum of the same University, included an exhibition of the most sig-
nificant SiLiBA samples and also an interactive laboratory of experimental archaeology.
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This paper presents the further interpretation of the microlithic occurrences of the 
South Koel River basin, a newly discovered prehistoric territory in Odisha, Eastern 
India. A substantial amount of microlithic assemblages with few Middle Palaeolithic 
and Neolithic artifacts are recorded from the stratified colluvio alluvial sedimentary 
sequences. Detail examination of the microlithic assemblages revealed maximum use 
of raw material which clearly reflected through extensive secondary working, and the 
adaptation of bipolar technology. Petroglyphic analysis was attempted to know the 
type of the dominant raw material. Including this, a detailed study of the context of oc-
currences and minute examination of the exposed section revealed that this region is 
mainly comprised of colluvial and alluvial deposition where fan/ cone sedimentology 
is common. Moreover, recent microlithic findings from Burla, Odisha, reported from the 
lower layer of the Tephra ash bed and this site is 259km south-west from the South 
koel river basin which further signifies the utmost importance of the South Koel River 
Basin in Indian Prehistoric Archaeology. 
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Prehistorical raw mineral and materials studies have increased during the past dec-
ades. Mineral resources, mainly rocks and colouring materials, were used in every-day 
life to produce tools and weapons, or as skin care products as well as for symbolic 
uses. They therefore offer great opportunity to interrogate past communities’ behav-
iors and mobility. Understanding the choices made by the communities in the past re-
quires a large knowledge of the raw materials (lithic and colouring materials) available 
at the time and of their properties before and after potential anthropic modifications. 

In this view, we are building a library of southern African natural rocks and colouring 
materials. The first step of this open access library and geodatabase has been initiated 
in archaeologically-rich areas of South Africa. The project will consist of both a mate-
rial library of rocks and colouring materials freely accessible to all and an online open 
access geodatabase combining geographical, geological, geochemical data. 

The present talk aims at presenting our project and aims at calling for collaborations 
to build up a robust library, which will benefit the whole archaeological community.
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Geoarchaeological field survey constitutes a basic tool to understand the places where 
determine lithic raw material was procured or even quarried by past humans. Besides, 
and as most specialist aware, several issues can arise when trying to find these plac-
es. This is especially true in places where human impact, especially in recent times, 
have strongly modify the shape of the earth surface.

In this poster we will show the preliminary results of a series of geoarchaeological 
surveys carried out in the Lower-Middle Rhine Valley, one of the densest populated ar-
eas of Europe with a long, rich and changeable history. This area is located in the “Köln 
Formation”, a formation dated between the Late Oligocene and the Early Miocene. It is 
composed of cyclin fan of coastal deposits of interfingered marine and fluvial silici-
clastic sand and white sediments very rich in quartz. 

The main objective of these surveys was to understand the site of Troisdorf-Ravensberg, 
a late Middle Palaeolithic site considered as a workshop or even proto-quarry in which 
the first steps of knapping processing seem to be performance (Pastoors et al. accept-
ed). The recent geoarchaeological characterisation of the “tertiary quartzite” or silcretes 
(Prieto et al. 2019) of this site supposed a basic milestone to search for similar strata 
in the area. The intense and systematic first survey carried out in the surroundings of 
Troisdorf-Ravensberg constitutes the second step in understanding the site, but also 
a follow-up step to comprehend the importance of the so call “tertiary quartzite” in 
this area. The presence of this “tertiary quartzite”, associated with landforms related to 
groundwater circulation reinforces the characterisation of this rock as silcrete and also 
that their presence is associated with few specific areas. A broader and non-intense sur-
vey searching for similar rocks reinforces the relevance of the Troisdorf-Ravensberg’s 
location, but also the importance of this kind of formations in historical times as suita-
ble building material. Even if the same type of quartzite could not be found in this wide 
and high populated area during the previous surveys (carried out in several campaigns 
between the years 2019 and 2020), the presence of silicates similar to those found in 
Troisdorf cannot be excluded in other places. This research was carried out following 
a multiscale and geoarchaeological approach which includes thin section petrography, 
stereomicroscopy, field survey and GIS analysis (Prieto et al. 2021).
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We present the first results obtained after new field and laboratory works on chert 
catchment analysis during the Middle and Upper Palaeolithic in inland Iberia. Research 
is based on geo-archaeological field surveys developed during two field seasons (2018 
and 2020) in the framework of the ERC project MULTIPALEOIBERIA: Population dynamics 
and cultural adaptations of the last Neandertals and first Modern Humans in inland Iberia: 
a multi-proxy investigation. This research project aims to know the relations between 
cultural developments and environmental change among hunter-gatherers during the 
last glaciation. The project focuses on inland Iberia, a key area due to its geographic 
position and ecological variability, and traditionally depicted as a marginal and few 
populated macro-region due to its harsh ecological conditions compared to the coastal 
areas of the Iberian Peninsula.

Among the several archaeological sites that are being excavated in the framework of 
this project, the Peña Capón and Peña Cabra rock shelters are key. They are located in 
the southeastern foothills of the Central System range, in the province of Guadalajara 
(Spain), and they have shown a sequence of human occupations from the Middle and 
Upper Palaeolithic. In order to go in depth into the mobility patterns and catchment 
strategies of hunter-gatherers settled in these sites, the analysis of lithic raw materials 
arises as a key cornerstone. For this reason, fieldwork was done in order to determine 
chert outcrops that could had been frequented and exploited by these groups. After 
two field seasons, 22 chert outcrops from seven geological formations were identified 
and more than 300 samples were recovered and analyzed. The methodological analy-
sis has included textural, micropalaeontological, petrographical as well as geochemi-
cal studies, with the aim of obtaining a complete characterization of the different rock 
resources available in the study area. Moreover, the use of GIS tools has allowed us to 
determine accessibility and cost-benefits routes.
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East of Iran in prehistoric times has remained unknown. This issue undoubtedly dif-
fers for more recent prehistoric periods comparing to earlier Paleolithic period, as the 
foundation of Paleolithic research in the vast region of eastern Iran was established 
simultaneous with studies on other parts, including the north and west of the Iranian 
plateau. Although Paleolithic studies in eastern Iran were initially founded simulta-
neous with other regions, they were not continued, and this is a complex issue in the 
history of Iranian archeology, study of which goes beyond the scope of this paper. In 
less than a decade, authors have turned to Paleolithic research in eastern Iran to fill 
study gaps. Paleolithic investigation of Ferdows plain is one of these studies that was 
carried out under permission of Archaeological Research Institute in 2020 in the rural 
district of the central part of Ferdows town. During the mentioned study, which was 
conducted using a survey method, a significant number (43) of Paleolithic sites were 
identified for the first time. Most of these sites are open-air. It is assumed that they 
were probably formed on the shores of lakes and seasonal temporary ponds. Among 
the most important evidence obtained are sites that have signs of Acheulean industry.

Large flakes, as well as large flake that have been seldom turned into cleavers with 
side retouch, heavy massive scraper with two-side retouch, and most importantly Bi-
faces, are the most important features of Ferdows's Acheulean industries. Nearly all 
of the Acheulean industries of the Ferdows Plain are knapped on volcanic rocks such 
as basalt and andesite. The dimensions of the bifaces mostly vary between 13 and 20 
cm and the cortex are visible on almost all of them. Furthermore, large flake can be 
seen in abundance on the surface of some Acheulean sites, which could indicate their 
knapping process on site. The present article intends to provide a brief overview of 
Paleolithic tool industries in the eastern part of Iran in a broader perspective, in addi-
tion to a brief overview of these findings.

East of the Iranian plateau  
in southwest Asia
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During recent years, the development of geochemical non-destructive or micro-de-
structive methods to characterize lithic artifacts and potential sources has constantly 
been increasing due to the limitations of approaches based only on naked-eye exam-
ination and the need to preserve valuable and often unique archaeological materials, 
thus becoming a cutting-edge and challenging research field. 

Several techniques, employing portable and non-portable devices such as X-ray fluo-
rescence, infrared and Raman spectroscopy, and colorimetry and spectrophotometry 
among others, have been used to study lithic provenance sources and other features. 
In the same way, techniques such as laser induced breakdown spectroscopy and in-
ductively coupled plasma mass spectrometry equipped with laser ablation ensure 
negligible damage of the objects. 

This session covers a wide range of analytical techniques used to characterize the 
molecular and elemental features of lithic materials in order to tackle provenance, 
manufacturing, depositional and material conservation issues. 

Studies combining spectroscopic techniques and others will be taken into considera-
tion. Works cross-referencing analytical data and information from classic archaeo-
logical methods are also welcome. Finally, a debate will be open on the development of 
innovative methodological approaches and the quality of the obtained data.
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The Peña del Castro archaeological site is located in the village of La Ercina, in the 
northeast of the León province (Castilla y León, Spain). During the archaeological in-
terventions carried out, various pieces of talc were collected, from rough stone frag-
ments to well-shaped and decorated pieces, specifically circular pieces with central 
perforations.

Talc is classified as a phyllosilicate mineral (Mg3Si4O10(OH)2), with no identified out-
crops in the vicinity of the archaeological site. The main objective of the present study 
is to identify the provenance of the talc pieces from La Peña del Castro and of other 
pieces recovered in similar archaeological sites. To achieve this goal, we are develop-
ing an analytical protocol that allows us to specify the provenance of the raw material 
and at the same time meets two fundamental characteristics: it is non-destructive and 
portable. The first requirement is because many of the pieces are unique and decorat-
ed, so it is not possible to destroy them, either totally or partially, to obtain a sample. 
The second requirement allows the analysis of pieces despite many of them being 
deposited in museums, which makes it difficult to transfer them to research centers.

One of the techniques selected for this type of study is spectroscopic analysis (VNIR-
SWIR), which meets these two characteristics.

To carry out the study, samples of talc from various outcrops in the Cantabrian Moun-
tains were collected through fieldwork. In addition, talc samples were obtained from 
specimens deposited in museums, such as the Geominero Museum of Spain and the 
Natural History Museum of the University of Santiago de Compostela. A total of 54 talc 
samples from different sources, both archaeological (shaped pieces) and geological 
(outcrop fragments and museum specimens), have been studied.

A total of 121 spectral curves were measured in the 54 samples analyzed. The meas-
urements focused on the wavelength interval 2000-2400 nm, which better represents 
the spectral behavior of talc. Thereafter, different variables were extracted from their 
spectral features and clustering analysis was performed to define which geological 
samples of well-known provenance show the closest fitting to the spectral curve of 
archaeological samples.

3. SPECTROSCOPIC TECHNIQUES 
FOR RAW MATERIAL ANALYSIS
ORAL COMMUNICATION



59

CHARACTERIZATION APPROACHES

Connecting arrowheads: Information’s differential  
transmission in the transition to the Bronze Age 

Jiménez-Puerto, Joaquín

Departament de Prehistòria, Arqueologia i Història Antiga. Universitat de València.  
Av/ Blasco Ibañez 28, 46010 València, España

joaquin.jimenez@uv.es 

The study of the relationships between prehistoric social groups is one of the main 
targets in present day archaeology. A useful tool to entangle this issue is Social Net-
work Analysis (SNA). Some of the advantages brought by this mathematic approach 
refer to the possibility of studying relationships through the material culture items, or 
its capability to integrate different scales of analysis (macro-micro). Moreover, SNA 
combined with the application of Bayesian statistic methods can create long range 
diachronic series of relational information, connected with prehistoric social groups 
dynamics. This methodology enables archaeologists to study already developed data 
from a totally different perspective, not only focused on a descriptive or morphometric 
point of view. Last but not least feature of SNA methodology we would like to highlight 
is its non-destructive nature, which matches perfectly with the conservation princi-
ples, mentioned in the guidelines of the present conference. 

The objective of this work is to apply an SNA procedure, together with a recently devel-
oped Bayesian tool of chronological attribution, to archaeological sites located in the 
East of the Iberian Peninsula during the 4th and 3rd millennium cal. BC using bifacial 
flint arrowheads as an archaeological proxy, due to the chronologic implications their 
morphology has, in the referred geographic frame. To be more precise, it is our spe-
cific target to analyse the transition between the Bell-Beaker world and the Bronze 
Age, through the differential transmission of information and the time-space varia-
bility present in the archaeological record through the study of relationships between 
flint arrowheads assemblages. In order to do so, we will build a relational framework 
between the social communities present in the Late Neolithic-Copper Age through the 
flint arrowheads morphologic typologies, and we will apply a whole battery of mathe-
matic metrics to characterize the resulting networks.
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This presentation shows the first results of the archaeometric study of La Calvera 
rock-shelter (Camaleño, Cantabria, Spain) siliceous lithic assemblage. The site is lo-
cated in the mountainous area of Picos de Europa National Park, more than 1000 m 
above sea level, in the area of the megalithic complex of Peña Oviedo, and is character-
ised by the presence of remains of hearts and charcoal, historical pottery in the most 
upper levels, and a rich lithic assemblage composed of siliceous rocks dated back to 
>8000 BP linked to first holocene occupations of the Cantabrian Mountains (Díez Cas-
tillo, 1997).

Reconstructing lithic supply is of pivotal importance to better understand the dynam-
ics involving prehistoric human populations and their surrounding environment, their 
short- and long-range mobility and possible contacts among different groups. Howev-
er, matching artefacts and raw materials from potential quarries only on the basis of 
naked-eye examination is often controversial, thus, several analytical techniques have 
been employed to characterise archaeological and natural samples from the petro-
graphic, mineralogical and chemical point of views, which led to more objective and 
robust results (Ramacciotti et al., 2019). Nevertheless, the use of some techniques is 
problematic, since sample preparation for the analysis involves its destruction, and, in 
most cases, researchers must rely on non-destructive techniques (Metha et al., 2017).

For the study of La Calvera rock-shelter lithic assemblage, a multi-analytical and 
non-destructive approach was employed, based on the use of portable devices. Arte-
facts found during survey excavations of the site were selected, while natural cherts 
from a nearby outcrop were sampled for comparison due to their macroscopic fea-
tures. Multielement analysis was carried out with a portable energy dispersive X-ray 
fluorescence spectrometer (pED-XRF), while Raman and diffuse reflectance infrared 
Fourier transform (DRIFT) were used for molecular spectroscopy. Colour properties 
of the samples were also characterised by both image analysis and a visible region 
spectrophotometer. 

According to the analytical results, most of the archaeological samples have chemical 
characteristics compatible with the collected natural ones, corroborating the hypothe-
sis of a close chert supply, which could have maybe favoured the occupation of the site. 
Furthermore, different siliceous rocks were individuated as well, such as quartzite and 
rock crystal. Finally, the work permitted to test the proposed non-destructive approach 
and evaluate the contribution and limitations of the different employed techniques for 
siliceous raw materials provenance study.
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Quartzite is an important lithic raw material used in much of prehistoric Europe, but 
has still seen little development within petrographic characterization and provenience 
studies (Prieto et al. 2019:15). As Northern Fennoscandia lacks local sources of flint 
this has shaped a reliance on quartz and quartzite for tool production, and while there 
have been studies on the technology and chronological use of these materials what 
inferences have been made of provenance are tentative at best. The geological setting 
and glacial impact on the landscape further complicates this in the displacement of 
materials within the widely distributed moraine, effectively making materials with an 
origin in the mountain region potentially available as surface finds in the lowlands. 

Spectroscopic characterization of quartz and quartzite artefacts using Near Infrared 
instrumentation has been demonstrated to work well at a site level, facilitating mean-
ingful analysis of spatiotemporal use of different types of material without the need 
for identifying the geological source for these materials (Sciuto et al. 2019). Apart from 
being non-destructive the technique can also be applied in the field, making it pos-
sible to process large datasets for statistical analysis and characterization. The cur-
rent doctoral project at Umeå University aims to build on this approach and has made 
use of three separate spectroscopic instrumentations in the characterization of 444 
quartz and quartzite points within Västerbotten, Sweden. These include NIR, Raman 
scattering, and X-Ray Fluorescence, each contributing to a better understanding of the 
molecular structure and composition of the material. As they are non-destructive it is 
possible to work with artefacts stored in the collections of Västerbotten and Skellefteå 
museums without the restrictions a destructive approach may produce, providing a 
good means of analyzing artefacts with a wider geographical distribution. 

Preliminary results of the Principal Component Analysis show that each instrumenta-
tion enables the fingerprinting of material based on different features generated with-
in the electromagnetic spectrum. In the current dataset both Si content and possible 
carbon inclusions have been significant for the grouping of the material. The possibil-
ities of adopting a multi-spectral approach is readily apparent and the next step for 
the study is to analyze the possible joint relations between the different techniques, 
enabling a more robust classification of the material groups. Nevertheless, the study 
has also highlighted the issues that come with non-destructive sampling, and raises 
the question of how one may guarantee a representative result of a complex heteroge-
neous material such as quartzite. 
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The study on a long and marrow shaped sedimentary rock discovered in the Upper 
Palaeolithic levels excavated in 1972 at the Valencian site of Hort de Cortés-Vol-
cán del Faro was carried out. This is an argillaceous limestone with a compact and 
soft appearance 19.43 cm long, 4.16 cm wide and 4.79 cm thick. The stratigraphic 
associated materials place this object between the Gravettian and Solutrean levels. 
However, there are no other references about its context and association that would 
provide elements. Indeed, similar objects have not been found in any other Valencian 
Palaeolithic site so far. 

The elongated morphology, with rounded ends and a flattened section, suggests its in-
clusion in the category of lissoirs. Throughout its surface, it preserves a large number 
of stigmata and use wear, together with the presence of residues. Different types of 
use-wear, in some cases connected to each other, have been distinguished. On the one 
hand, there are longitudinal striations associated with traces of red dye and polished 
areas. At the same time, a significant loss of material has been detected, together with 
pitting, especially in the two extremities of the piece, but also in medial areas. All these 
observations allow us to consider uses involving different actions and materials.

Several non-destructive spectroscopic techniques were employed (pED-XRF, Raman 
and DRIFT) to determine its composition and to identify on its surface the residues of 
materials probably related to its use. In particular, it has been observed that the piece 
is predominantly composed of Ca and Si in the forms of calcite and clay minerals. In 
addition, the areas with red and brown stains have higher levels of elements such as 
Al, K, Ti, Mn and Fe, possibly related to the employment of the piece during different 
anthropogenic tasks carried out by the Paleolithic groups in the region.
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The increasing approaches to non-flint lithic raw materials are widening our under-
standing of the economy articulated around lithic resources by prehistoric societies. 
The characterization of stone using a wide-spectra of geoarchaeological disciplines, 
the identification of technological features and traces of usage on stone artifacts and 
the spatial-temporal organization of lithic reduction sequences in the understanding of 
technological organization are promoting new narratives in lithic studies. 

Despite such lithic studies having gained attention over the last decades, approaches 
combining different scientific disciplines are still rare. Traditionally, these raw mate-
rials (quartz, quartzite, obsidian, limestone, slate, obsidian, etc.) have only been con-
sidered as alternative resources in those territories void of chert outcrops. Moreover, 
they are also present in most lithic assemblages, playing different techno-economic 
roles (percussion tools, supplementary resources, shaping and functional specializa-
tion, etc.). 

This session will focus on the role of non-flint raw materials within prehistoric econ-
omies, not only through geoarchaeological perspectives but also on other approach-
es such as technological or functional analyses that allow the understanding of the 
different roles played by these raw materials. Particularly, this session will promote 
discussions addressing the application of multiple and multi-scalar methods in the 
understanding of non-flint raw materials and how they are widening our perceptions 
of the technological organization of Pleistocene and Holocene groups.
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The characterization of prehistoric lithic materials has been subject of numerous stud-
ies since the beginning of archaeological studies. Nevertheless, these have mainly fo-
cused on flint, especially on the Iberian Peninsula. On the contrary, quartzite has been 
studied systematically only in the recent years, both at levels of characterization and 
procurement strategies (i.e. Prieto et al., 2020).

In this work, a technological and raw material study has been carried out with quartz-
ites from the Middle and Upper Palaeolithic sequence of Cova Eirós (Triacastela, Lugo) 
(de Lombera et al., e.p.). This study seeks to compare, from a diachronic point of view, 
the industrial complexes and the management of the quartzites along the Middle and 
Upper Palaeolithic levels. We also compare the quartzite management at this site with 
other in the north-western Iberian Peninsula. 

For this purpose, a general raw material classification of the quartzite varieties and 
the definition of the Raw Materials Units (RMU) is firstly applied, based on macroscop-
ic features (i.e. grain size, colour, degree of metamorphism, etc.). Secondly, the mor-
photechnical analysis following the structural categories of the Logic Analytic System 
(LAS) (Carbonell et al., 2002). Applying these methodologies, we can see a clear divi-
sion of the quartzite into two big groups: 1) Quartzites of local origin, coarse-grained, 
and ochre tones and 2) those of presumed foreign origin, fine-grained, and grey tones. 
Also, a differential management of the quartzite varieties and RMU is observed along 
the sequence according to the technical and functional needs of the different levels. 
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Data about peopling, settlement dynamics and techno-economy of the south-western 
margin of the Alpine region are sketchy for what concerns Palaeolithic. In this area, 
the lack of systematic research and the scarcity of “good-quality” lithic raw materi-
als, spread the idea that Piedmont was not inhabited during Palaeolithic. In 2009, the 
re-starting of the excavations at the Ciota Ciara cave, gave rise to new questions and 
to the development of research projects at a regional scale. 

The Ciota Ciara cave is the only Middle Palaeolithic site object of multidisciplinary and 
systematic investigations. Its lithic assemblage, analysed through a techno-economic 
approach, allows to understand in detail the technological choices and the land mobil-
ity of the Neanderthal groups on a local and sub-regional scale (Daffara et al., 2021). 
Other Middle Palaeolithic assemblages are known in the region and are all issued 
from surface collections. They come from the northern part of the region, from Vaude 
Canavesane (Rubat Borel et al., 2013), Trino Vercellese, Baragge biellesi (Berruti et al., 
2016) and Colline Novaresi. The technological study of these assemblages led to the 
identification of strong similarities in the technological choices of the Middle Palaeo-
lithic human groups: they based their technology on the exploitation of vein quartz, a 
rock diffused all over the regional territory, from time to time accompanied by other 
local (spongolite, rhyolite, metamorphic rocks, jasper) and allochthonous (radiolarite) 
lithic resources, with technological adaptation to their quality and mechanical proper-
ties both when it comes to predetermined methods (Levallois and discoid) and when 
expedient reduction sequences are used.

Concerning Upper Palaeolithic, the only lithic assemblage issued from an archaeo-
logical excavation (and therefore with a clear stratigraphic context) is that from the 
Epigravettian site of Castelletto Ticino. Other lithic artefacts referable on a techno-ty-
pological basis to Upper Palaeolithic are from Trino Vercellese and Colline Novaresi. As 
for Middle Palaeolithic, the techno-economic approach used in the analysis of these 
lithic assemblages, allow to have, for the first time, reliable data at a regional scale. 

In this work we present the data obtained after about ten years of research in Pied-
mont: they outline a scenario where, even in the limits of analysis mostly based on ma-
terials issued from surface collections, we can see both clear differences between the 
Middle and the Upper Palaeolithic technological behaviours and hypothesise for the 
first time the land mobility of the hunter-gatherers’ groups that inhabited the region. 
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Vein quartz and chert technology 
at Trino Vercellese (Middle Pa-
laolithic): Levallois preferential 
core (a); discoid core (b); Leval-
lois preferential flakes on chert 
(c) and on limestone (g); sides-
craper on opportunistic flake (d); 
discoid flake (e); opportunistic 
flakes (f, h); recurrent centripetal 
Levallois flake (i); opportunistic 
core on a vein quartz pebble (l)
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In this paper we present a particle size analysis large experiment focusing on southern 
African rock varieties (automorphic and xenomorphic quartz, quartzite, jasper, chal-
cedony, hornfels and rhyolite) and knapping methods (unipolar, knapping on anvil/bi-
polar, discoidal, prepared cores or recurrent Levallois) typical of the Middle and Late 
Stone Age. The reason of developing this specific experiment relies on the fact that 
most of recent analyses have been performed thinking in Middle and Upper Palaeolith-
ic European contexts and problems. We hope that this new experimental dataset will 
be useful for our own research, on different Middle and Later Stone Age sites (such 
as Olieboomspoort, Mwulu’s Cave, Marshill and Border Cave), and to offer a sharea-
ble dataset for other archaeologists working in southern Africa and interested in site 
formation analyses. This new experiment is a control experiment and therefore com-
parable to previous publications on this type of research, and indeed the results have 
highlighted several issues on the framework proposed for the European contexts that 
we expose in this manuscript.
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Located in northern Tanzania, Oldupai Gorge is a world-renowned palaeoanthropolog-
ical complex that captures the last 2 million years of human evolutionary history. For 
more than 100 years, researchers at Oldupai have uncovered stone artefacts, hominin 
remains, and animal fossils in an ancient lake basin that experienced periodic envi-
ronmental and climatic shifts (Hay, 1990; Leakey, 1978). In the Early-Middle Pleisto-
cene, the palaeolandscape was characterised by towering inselbergs that encircled a 
shallow water body, which was fed by major streams that drained a volcanic massif 
comprised of several volcanoes (Hay, 1976). Therefore, multiple rock types were avail-
able for artefact production, including Neogene volcanic clasts that were deposited 
as conglomerates, Precambrian quartzitic and granitic clasts from inselbergs, and 
Pleistocene chert nodules that were intermittently exposed during lowstands and re-
mobilised from earlier deposits. With such a diverse array of lithologies in once was 
a teeming palaeoecological niche, this allowed hominins to impose selectivity over 
which raw materials to use. 

Here, we present our ongoing research on raw material sourcing at Engaji Nanyori in 
the eastern Oldupai palaeobasin. Our excavations revealed the presence of alternating 
fluvial channels and palaeosols in Bed III (~1.15-0.78 Ma) and Lower Bed IV (~0.78-
0.6 Ma). At the time of deposition, the site complex straddled the confluence between 
westward- and eastward-flowing streams that drained into a playa lake further north. 
Root casts indicate that the floodplain was colonized by shrubs, and phytoliths from 
leaf and woody tissue suggest the presence of an evergreen riparian forest. Faunal 
remains include hippopotami, crocodiles, perciform fish, equids, and bovids. Excavat-
ed artefacts include handaxes, cleavers, polyhedrons, bipolar cores, anvil fragments, 
biface trimming flakes, and debitage that were manufactured from quartzite, basalt, 
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phonolite, quartz, trachyte, chert, and obsidian. The number of detached pieces (i.e., 
flakes and angular fragments) relative to that of flaked pieces (i.e., cores and LCTs) 
indicates that hominins fragmented their activities on the palaeolandscape. Statistical 
interrogation of ED-XRF data of geological samples from outcrops and conglomerates 
reveal that there are inter- and intra-source differences, and some unique geochem-
ical fingerprints. Comparisons between source data and artefacts allow us to proba-
bilistically identify the sources of 70% or 14 kg of the lithic assemblage. Overall, our 
results indicate that Acheulean toolmakers at Engaji Nanyori maintained a diversified 
supply of raw materials yet preferentially selected white coarse-grained quartzite, and 
procured stone from outcrops as far as 13 km away. 
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The Cantabrian Region is a broad area characterised by two main geographical es-
sences: mountains and coast. On the contrary, from a geological standpoint, this re-
gion is very heterogeneous due to the different environments represented, organised 
through a West to the East general chronological gradation from the Precambrian to 
the Neogene, promoting a high lithological variability. The rich Palaeolithic archaeo-
logical record of this area reflects this lithological variability despite flint constitutes 
the most relevant lithic resource for the Middle and Upper Palaeolithic populations (de 
Lombera-Hermida 2020; Prieto et al. 2021).

Since the late 1990s and based on the research carried out by A. Tarriño on flint (Tar-
riño, 1999), the geoarchaeological characterisation of lithic raw material in the Can-
tabrian Region using textural, mineral and geochemical analysis has been opening 
new directions in the understanding of Palaeolithic economy and social behaviours. 
Circulation and procurements of flints in the region at different scales or the differ-
ential management strategies used on each flint or chert type are two of the most 
relevant conclusions these studies bring to light. 

Despite quartzite and quartz are the second and third better represented raw materi-
als in the archaeological record and they are associated with specific areas or chron-
ological trends (Prieto et al. 2021) their research is still incipient in this region. In this 
presentation, we are going to show how the application of a solid geoarchaeological 
and technical characterisation of both raw materials are contributing to the under-
standing of social and economic dynamics in two regions where flint is not the main 
raw material. To do so, we will first present and then compare the lithic assemblages 
of the layer XXII-R from El Esquilleu, dated at the end of the Middle Palaeolithic and sit-
uated in the central part of the Cantabrian Region, and the Solutrean lithic assemblage 
from Valverde in Galician inland. The perspectives tackled at both sites and putting in 
the centre of the debate “second rate raw materials” such as quartz and quartzite are, 
suggest complex economic and social practices, and they exemplify the high variability 
of the Middle and Upper raw material procurement and management strategies and 
which go beyond previous simplistic approaches.
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A) Geological Zones of North Iberia and regional location of Valverde (1) and El Esquilleu (2) sites. B) 
Schematic representation of the laminar method applied on quartz crystals from Valverde. C) Location 
and main procurement areas from el Esquilleu. D) Solutrean point on Armorican quartzite from Val-
verde and a flake with cortical surfaces from El Esquilleu.
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A technological approach to an early Holocene quartz  
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In the Falémé river valley, in Eastern Senegal, quartz is ubiquitous in lithic assemblag-
es from sites dated to MIS 2 onwards. Depending on the site, it is found associated with 
pieces made from blue-green chert, grauwacke and silicified limestone. Quartz sourc-
es are numerous in the region which is well-known for gold mines exploiting quartz 
veins. Secondary sources of quartz, in the form of pebbles, were also exploited by 
prehistoric groups installed near the river. These multiple sources of quartz result in a 
great variability in the quality of the selected quartz, which have in turn been knapped 
following different methods, for different purposes. 

In this paper, we present the lower layer of the Ravin Blanc X (RBX) site that contained 
a well-defined knapping pile composed of >700 quartz artefacts, showing that pro-
duction and retouch activities took place in situ. This scatter, of a maximum diameter 
of 80 cm, is associated with a hearth, dated to the early Holocene, and according to 
our stratigraphic and spatial observations, this site has suffered little post-deposi-
tional disturbances. This exceptional preservation for the West African context offers 
a unique insight on complete quartz production sequences, including the objectives, 
gestures and techniques implied in the knapping activities. The reconstruction of the 
general chaîne opératoire was enhanced by the study of the spatial distribution of each 
individual piece within the knapping pile and by the systematic practice of refittings.

This combined approach has shown that the knapping sequences are mainly oriented 
towards the production of blades and microblades, as well as of large retouched tools, 
sometimes on recycled cores. The natural surfaces indicate a selection of quartz from 
(sub-)primary sources. The excellent quality of this micrograined quartz compared to 
the macrograined quartz, typical for the pebbles used on most of the other sites in 
the region, suggests a good knowledge of the available raw material. This selection 
may have influenced - or was conditioned by - the use of free hand percussion rather 
than bipolar reduction. This assemblage of RBX offers a unique insight on the tech-
no-economic behavior of a single individual or a small group of knappers occupying 
the Falémé river valley during the 8th millennium BC, a period that is poorly known in 
West Africa.
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In this article, the authors represent the research on the ancient history of the Arctic 
and subarctic zones of the North of the Western Siberia that belongs to the modern 
territory of the Yamal Peninsula. The ancient history of the West Siberian Arctic and 
subarctic is still a poorly studied phenomenon. It is conditioned to a rather small num-
ber of studies on the one hand, and to the presence of a small number of archaeological 
sites in the region on the other hand. Thus, the study of each new archaeological com-
plex in this case requires focused attention. Recent researches make one to believe 
that the territory of the Yamal Peninsula - at least its southern part, was confidently 
mastered by people by the Eneolithic time. Undoubtedly, this region was distinguished 
by rather extreme natural and climatic conditions, however, the presence of extensive 
biological resources provided a comfortable presence for people. 

The region under consideration belongs to the flat tundra part, quite remote from the 
mountain ranges, and is a rather poor area in context of mineral raw materials availa-
bility, namely the high-quality flintstone. The core sources of the stone are redeposited 
materials, normally confined to alluvial deposits of large rivers. The most common 
rocks in the region's stone industries are the quartz and the schist. It should be noted 
that usually, schist tools presented in the industries under study have the form of the 
blade tools, but their amount is extremely small.

Here, the authors consider features of the technological processing of the two-com-
ponent quartz-schist industry, which two components are sharply different from each 
other. 

Thus, the tools manufacturing from quartz, in its most general form, can be represent-
ed as a technique of bipolar splitting, focused on obtaining flakes that were used as 
multipurpose cutting tools. The uniformity of forms and a typical set of tools, as well as 
the absence of vivid signs providing identification of cultural and chronological criteria 
within the industries remain an urgent problem for the archeology of the region. 

The schist component of stone industries clearly visible in fairly stable, typologically 
pronounced units, which size, type, and shape are set by a well-defined standard, is on 
the contrary, suitable for use as a cultural and chronological marker of archaeological 
complexes.

The more detailed analysis of the abovesaid issue is represented in the report.

The work was supported by the Russian Foundation for Basic Research, the project 18-
09-4011
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Chhattisgarh state, situated in the eastern part of Central India, is covered by a densely 
forested ecosystem. The region is well-known for its rich cultural heritage, with previous 
investigators identifying plenty of Palaeolithic and Mesolithic remains in different geo-
morphological contexts and ecological habitats. Although much work has been carried 
out in Indravati valley (Sankhyayan and Chatterjee, 2011) and in Upper Mahanadi valley 
(Pandey, 1982, Padhan, 2018) in the field of archaeological context of the prehistoric 
culture, so far, no integrated approach has been attempted, particularly in the Shivnath 
Valley. Newly discovered open-air site at Singarghat (21⁰26'52" N; 80⁰53'24" E) is locat-
ed on the north bank of the Amner river of Shivnath valley in Chhattisgarh has yielded 
Acheulian artifacts with typical Middle Palaeolithic flaked tools. The litho-unit of the study 
area comprises Basalt, Rhyolite, Sandstone, Quartzite, Limestone, Shale and Laterite.

Present study focuses on briefly describing the typo-technology of Palaeolithic arte-
facts and their variability. We also tried to assess the availability of raw materials for 
stone tools unearthed in this study by comparing them with regional geological set-
tings. This study focused on surface assemblages from recently discovered Palae-
olithic site comprising varied types of artifacts classified as handaxe, cleaver, borer, 
scrapper, point, core and flakes of various types, sizes and shapes. The typo-tech-
nological analysis of the Palaeolithic artifacts suggests that an advanced Acheulian 
flake industry with an incipient development of Middle Palaeolithic culture. This new 
archaeological site report from an unexplored region will fill the gap in understand-
ing the Palaeolithic hominin dispersal and their typo-technological aspects in Central 
India. The future work can shed more lights on hominin adaptation in this region. The 
site needs to be excavated for a better understanding of site formation processes and 
stratigraphic cultural sequence.
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As opposed to areas with a crystalline substratum, the Aquitaine basin in southwest-
ern France is a territory where flint and chert resources are abundant. While the ex-
ploitation of those cryptocrystalline, silica materials prevails in this region throughout 
the Palaeolithic, other rock types frequently account for a noticeable proportion of the 
archaeological remains. This area therefore represents a good research context for 
questioning the role of non-flint rocks in the framework of a flint-oversupplied prehis-
toric hunter-gatherer economy.

In this territory, poor documentation is available concerning non-flint resources ex-
ploitation during the Upper Palaeolithic. In order to provide a similar degree of knowl-
edge as the one currently available for flint management, we propose to refine the 
documentation by using a multi-proxy approach. Based on the “chaîne opératoire” con-
cept (e.g. Balfet, 1991), this generalist approach (yet exploratory and prospective) links 
together several complementary low-tech and low-magnification analyses of lithic 
remains, here adapted to non-flint rocks particularities. First, a petrographic analysis 
aims to the identification of areas of raw material acquisition as well as raw material 
selection and potential circulation. Next, a technological analysis provides a descrip-
tion of the operating schemes of tool blanks production and confection. A techno-mor-
pho-functional analysis of tool blanks (Boëda, 2013) then provides data over tool struc-
ture and potential functioning schemes (to be tested by future experimental replication 
and use-wear analysis). Finally, an intra-site spatial analysis of non-flint stone artifacts 
distribution reveals patterns regarding the organization of activities linked to these 
resources.

In this presentation, we will expose this approach through the case of the non-flint 
lithic component from the recently excavated site of Landry (Dordogne, France; Fig. 
1). This open-air site provided a single occupation level containing characteristic 
Late Solutrean (24-23 ka cal. BP) flint implements as well as mobile art. In addition 
to the predominant exploitation of local flint nodules for the production of a domes-
tic and hunting toolkit, the study revealed intense use of other local raw materials 
(quartz-quartzite, dolerite, ignimbrite, etc.). The production of heavy and light cutting 
tool blanks follows a small number of specific operating schemes, while unmodified 
pebbles and fragments or knapping waste products constitutes selected blanks for 
various non-cutting tools (percussion, friction, etc.). Raw material characteristics and 
intended tool function and functioning scheme conditions the production or selection 
of tool blanks. To conclude, the non-flint stone equipment from Landry is diverse and 
versatile, suggesting that a wide spectrum of activities took place at the site.
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The Late Solutrean open-air 
site of Landry (Dordogne, 
France). A. Spatial distribu-
tion of artefacts. B. Char-
acteristic flint implements 
and example of mobile art. 
C. View of the excavation 
in sector 3. D. Refitting of 
three quartzite artefacts 
illustrating the production 
of a chopper-like tool (3) by 
a single flake removal (1), 
and a subsequent flaking 
attempt (2) following its use 
(recycling?). A, B and C taken 
from Brenet et al., 2018.
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One of the primary objectives of lithic studies is the reconstruction and understanding 
of prehistoric trade, and economic systems. Trade and economics tell us a lot about 
the interactions of individuals, households, and settlements across wide geographic 
areas. These interactions may be between people of a similar cultural group, or even 
represent inter-cultural interactions. When conducting large scale research, covering 
multiple sites, we may look at social interactions not only as practical acquisition but 
also as a social phenomenon, in particular the lines of contact that join people and 
groups, lines through which other products, knowledge, and people themselves may 
have moved. 

In archaeology, we often seek to better understand the strategies of ancient peoples 
regarding how and where (sources) they acquired the raw materials and worked prod-
ucts found at archaeological sites, and how these strategies were influenced by cul-
tural preferences, traditions, logistics, and available resources. We ask questions re-
garding preferences for certain raw material characteristics - functional or aesthetic 
- and whether different values were placed on specific materials. We often also look 
at how these phenomena change over time. Regarding trade and economics, some 
prehistorians investigate the appearance and development of specialized occupations 
related to lithics. 

This session will look at topics such as (but not necessarily limited to) trade routes, 
use of imported versus local materials, differential selection of specific types of raw 
materials, and specialized occupations related to lithic materials in prehistory.
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Cerro León 3 (CL3) is located in La Verdadera Argentina archaeological locality in the 
southeastern end of the Baguales Range (Santa Cruz Province, Argentina). First ex-
cavation conducted in CL3 (CL3-S1) showed a stratigraphy containing archaeologi-
cal material (mainly bone and lithics) in all its units. Radiocarbon dates indicated the 
human presence in the area since the Early Holocene. The study of lithic materials 
recovered at CL3-S1 led to the proposal that while a provisioning of places strategy 
was used in Early and Mid-Holocene occupations, the provisioning of individuals was 
prioritized during the Late Holocene levels. Recent excavations (CL3-S6) provided new 
archaeological assemblages dated exclusively to the Late Holocene.

The aim of this work is to characterize the use of raw materials in CL3 throughout the 
Holocene focusing on the presence of local and non-local rocks and the patterns of 
their exploitation. Primary trends recorded along the CL3-S1 stratigraphic sequence 
(covering most of the Holocene) were also observed in CL3-S6: large complete tools 
with fresh or still resharpenable edges produced on local raw materials, and a smaller 
number of rock types in the lower levels of both samples. In the upper levels of CL3-S6 
we found smaller artifacts and an increasing variety of non-local rocks, including dif-
ferent types of colored chalcedony, as observed in CL3-S1. Finally, and differing from 
CL3-S1 sample, CL3-S6 showed a higher frequency of resharpening flakes and evi-
dences of lithic artifact reclamation. Our results suggest that although the use of raw 
materials varied through time, the debitage composition suggests that the activities 
were similar throughout the whole sequence. Finally, we propose general hunter-gath-
erer land use patterns for La Verdadera Argentina through the Holocene. 
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During the last three decades, our knowledge about the Gravettian in the western Pyr-
enees has increased considerably, thanks to the excavation of new cave and open-air 
sites and the reassessment of already studied ones. Unfortunately, the topic of lithic 
resources has not followed the same tendency, being limited to a few –and some of 
them very partial– case studies. To palliate this lack, this work comprises the analysis 
of ten lithic assemblages from six caves and open-air sites from both sides of the 
Western Pyrenees. The methodological procedure consisted in the macroscopic tex-
tural and micropalaeontological analysis of the different lithic artefacts. The collection 
in the lithotheque in the Prehistory Area at the University of the Basque Country was 
used as a point of reference. All this allowed us to explore the lithic raw material pro-
curement patterns and economic organisation of the territory. 

The results revealed that in the western Pyrenees Gravettian populations used a wide 
range of flint types and varieties, including some very suitable resources for knapping 
and others of poorer quality. This diversified catchment pattern was mainly defined by 
the criteria of quality and suitability for reduction. Although procurement took place 
mostly at the primary outcrops, the presence in some remains of neocortical surfaces 
with different stigmas of erosion reflects a limited acquisition in secondary deposits 
(coastal, fluvial or colluvial). The imbalance observed in the connections between the 
outcrops on one side of the mountain range and the archaeological sites on the other 
may indicate different territorial or economic roles for each side. Finally, the relations 
between the western Pyrenees and surrounding economic territories unveiled by the 
lithic resources are presumably the reflection of inter-group contacts and the exist-
ence of an economic mosaic imbricated with a cultural or symbolic one.
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In southern Patagonia, research proposals regarding the supply of black obsidian are 
still open. In broad spatial and temporal terms, Pampa del Asador has been proposed 
as the main source of procurement of this lithic resource (Stern 2018). On a mac-
ro-regional scale (sensu Dincause 2000), direct and indirect mechanisms of obsidian 
procurement from Pampa del Asador source have been suggested. At the same time, 
variability in transport and exploitation strategies has been recorded through the re-
gional study of obsidian cores (Cassiodoro et al. 2020). Such variability indicates that 
the distance to the source does not unequivocally explain all the observed patterns.

In this opportunity, we seek to deepen this proposal to discuss the different factors 
involved in the mechanisms for obtaining this lithic resource by hunter-gatherer so-
cieties that inhabited the region after 2000 years BP. We work on a broad regional 
scale, relevant to discuss aspects of mobility and social interaction. Thus, the sample 
includes 147 archaeological sites located in different environmental sectors: basaltic 
plateaus (Pampa del Asador, Guitarra and Strobel) and lake basins (Cardiel and Sa-
litroso). A macroscopic analysis is carried out to complement the information of the 
cores with that of the formatized artifacts and debris. 

Results highlight the variability of strategies initially suggested. It is emphasized that 
the particularities of land use and availability of other lithic resources are relevant for 

understanding the patterns observed in the archaeological record.
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This research aims to investigate the mobility patterns of Mesolithic and Early Neo-
lithic human groups who inhabited the islands of Corsica and Sardinia, based on the 
procurement of lithic raw materials.

Several studies developed in recent decades have confirmed the possibility to define 
human mobility based on the distribution and circulation of raw materials. Studies as 
such have never been conducted in western Mediterranean islands, except for large-
scale surveys related to the circulation of obsidians.

The presence in Sardinian-Corsican archaeological sites of lithic raw materials of spe-
cial interest for knapping (chert and obsidian) whose sources are known paves the 
way to the development of small-scale studies of raw material procurement and cir-
culation. Special attention is paid to the interplay among humans and landscape by 
proposing Least Cost Paths across the territory, rather than as the crow flies.

This study will tackle: i) the procurement strategies for obsidian and chert and the 
interplay among raw material circulation, settlement and mobility patterns; ii) wheth-
er and how these dynamics are shaped by the transition from unstable pre-Neolithic 
settlements to a complete Early Neolithic colonization, allowing us to describe the as-
sociated changes in terms of economy, technology and lifestyle.

The ongoing research has been structured in three stages: 1) Bibliographic research 
and building of a database including all published data concerning the presence of 
chert and obsidian artefacts in Sardinian- Corsican sites up to the Early Neolithic, re-
cording their geochemical determination and provenance; 2) Georeferencing of data 
through QGIS software and construction of a specific cartography depicting the distri-
bution-circulation- of raw materials, namely their presence in known archaeological 
sites and their location with respect to the corresponding sources areas; 3) Tracing the 
possible human mobility patterns based on the calculation of the shortest distances 
from raw material sources to their findspots, and according to the available paleoen-
vironment and palaeoclimatic data and the principle of minimum energy expenditure.

The results on the procurement areas and mobility patterns to perform specific tasks, 
as lithic procurement, will contribute to the debate on resource management and land-

scape knowledge of early human groups colonizing insular environments.
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Stone artefact assemblages represent an important source of information of prehis-
toric land use patterns from the end of the Pleistocene to late Holocene. Previous work 
in Southeast Asia has characterized assemblages of this period as relatively static 
with minimal change in procurement systems. We demonstrate a novel approach to 
this region in our study of raw material use and retouch frequency and during the Hol-
ocene period at Gua Talimbue, Sulawesi. Stone artifacts excavated from Talimbue were 
separated into three categories: cores, debitage, and retouched flakes. We examined 
this assemblage through principal component analysis (PCA). Our study shows that 
overall technological change was minimal, which we attribute to stabilizing selection 
on a locally effective technology. Even so, we detected periods of more curated and 
more expedient assemblages. We interpret this in terms of shifts in procurement strat-
egies. We review climate history and broader patterns in island Southeast Asia during 
this time period to explore explanations for these patterns.
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For a long time, the raw material procurement studies have dedicated on the knapped 
lithic industries, based principally on the localization of the primaries outcrops and 
macroscopic characterization, with the aim to identify the lithologies used. However, 
these types of studies have been less developed for other types of archaeological ma-
terials, such as the polished industries of the Neolithic, mostly made in metamorphic 
rocks, and to a lesser extent, in igneous and sedimentary rocks. 

Due to the characteristics of these materials, the catchment by the Neolithic societies has 
often been associated with secondary deposits (as fluvial and marine terraces), discard-
ing, a priori, the exploitation of primary outcrops. Furthermore, this kind of production 
requires a stable economic structure which allows the subdivision of the social roles. 

This reality leads us to design an adapted methodology to identify and study poten-
tial procurement areas. In this poster, we present a data base template adapted to 
the survey and sampling on fluvial terraces, considering the archaeological materials 
obtained from 3 settlement sites of the northeast of the Iberian Peninsula: Abric del Xi-
cotó (Alòs de Balaguer, Lleida), in the Segre basin; La Serreta (Vilafranca del Penedés, 
Penedés), neer to the Foix River; and Cova Colomera (Sant Esteve de la Sarga, Lleida) 
closed to the river Noguera-Pallaresa.

5. RAW MATERIAL PROCUREMENT 
AREAS AND STRATEGIES
POSTER
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The oolitic chert is an important raw material for large blades production in Betic Cor-
dillera (Spain) during 4th-3rd mill. BC. These blades are part of long-distance trade of 
artefacts finding in Chalcolithic settlements of southwestern Iberia. In Zambujal, the 
westernmost site with oolitic chert blades, with the source-area distance more than 
500km, these utensils are included in the “import package” with remarkable implica-
tions in social change and innovation (Lillios 2020). This approach intent to contribute 
to understanding mobility in the Chalcolithic of the Iberian Peninsula as part of a com-
plex trade and exploitation network. 

In this study, we gather all the oolitic chert blades recovered in Zambujal from the 
ancient excavations between 1964 and 1973 by H. Schubart and E. Sangmeister to the 
recent investigations by M. Kunst (1994-2012).

After first techno-typological classification, the raw material characterization focused in 
the petrographic compositional and textural features (macro-, in hand specimen, meso-
, with hand lens, and microscopic, with binocular lens and petrographic microscope). 
Polished thin-sections were observed also by Micro-Raman Spectroscopy in order to 
determine its main crystalline phases and minor elements. It was possible to correlate 
with high probability the archaeological raw material with oolitic chert from the Mila-
nos Formation (Upper Kimmeridgian-Tithonian in Middle Subbetic, Granada) and also 
from the Malaver Formation (Miocene in Campo de Gibraltar Complex, Malaga), with 
conglomerates from Lower-Middle Jurassic oolithic chert. The identification of signs of 
usage, fracturing and reuse are frequently observed in the oolitic chert blades of Zam-
bujal, as in other Portuguese sites. The association of an intensive use of these prod-
ucts with its scarcity in the archaeological record highlight the importance of them in 
the domestic activities, as “prestige” functional goods (Teather 2008). In this sense, the 
oolitic chert blades are material records of an intense mobility of humans and objects 
in Chalcolithic. The presence of an expressive set of oolitic chert blades in Zambujal is 
related to their important role played within the network of transregional relations.  
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The purpose of this work is to model human movements and lithic procurement costs 
in high-altitude environments on the basis of geographical aspects. Using GIS we ana-
lyzed movement costs that can be applied as of early occupation times in high altitude 
environments of South-Central Chile and Argentinian North Patagonia. 

The circulation of raw materials such as obsidian has been studied from different per-
spectives in this region -i.e. location of sources, chemical analysis, procurement costs, 
among others. Stern et al. 2009; among others). However, the modeling of human 
movements and their relationship with the circulation of this resource has been worked 
mainly for the southern sector of Patagonia. 

In this paper we present preliminary results on the circulation and exploitation costs of 
the obsidian sources Las Planicies - Lago Lolog (CP-LL1) and Sollipulli volcano (MEL) 
(Stern et al. 2009; Pérez y López 2007; among others). 

We took the model proposed by Lucero et al. 2021 to estimate costs of resource exploita-
tion movements in high Andean topographies. We calculate movement costs in the pro-
cess of lithic resource exploitation that can be considered within local, non-local and ex-
tra-regional categories based on isochrones or travel days. Furthermore, we estimate 
the possible circulation routes to the sources, relative costs of exploitation and discuss 
aspects related to mobility and lower cost for human circulation through permeable land-
scapes that enable access to the sources from both mountain slopes. This analysis is 
expected to provide information on the distribution possibilities of this type of raw ma-
terial in the archaeological contexts of the analyzed area, providing dynamism between 
environments and ancient populations.
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Knowledge on the strategies of knappable lithic raw materials procurement and ex-
ploitation put in place by human groups from Palaeolithic to Protohistory allows us 
to understand their economic systems and in particular the management of natural 
resources of the surroundings, as well as the identification of circulation and exchange 
networks of certain high quality lithotypes. During the Bell Beaker period (second half 
of 3rd millennium BC) lithic productions are characterized by simplified chaînes opéra-
toires aimed at a small flakes production, usually based on the exploitation of local 
raw materials; however, some differences can be observed in the lithic productions of 
different European regions.

Authors present the results of a comparative study conducted on some lithic industries 
belonging to different phases of Bell Beaker periodof two different areas: Lombardy 
(Northern Italy) and Eastern Languedoc (South-eastern France). Petrological analysis 
on stone artefacts as well as on geological samples, collected during systematic sur-
veys, have been performed in order to recognize the raw materials provenance.A de-
tailed characterization of the microfacies(on the basis of specific features like textures, 
microstructures,mineralogy, inclusions, microfossils), carried out through the stereom-
icroscope,has allowed the identification of the exploited regional geological formations.
The analysis of the preserved natural surfaces as well as of the cortexes has permitted 
to recognize the procurement areas (primary or secondary).

This study shows noteworthy differences between raw materials procurement and ex-
ploitation strategies put in place by Bell Beaker groups on the Italian and French side. If in 
Bell Beaker lithic production of French Midi the only criterion adopted in the raw materi-
als selection is the proximity to the site (distance of supply areas usually never exceeds 
10 kilometres) regardless of cherts quality, instead, in lithic production of Lombardy 
(and more generally of Northern Italy) the exploitation of high-quality cherts(whose out-
crops are sometimes located at a distance of several tens of kilometres from the site) is 
also attested. Moreover, in Italian Bell Beaker lithic industries we can observe a different 
use of lithic raw materials depending on their quality: high-quality cherts are indeed 
generally used for the production of regular bladelets and the most specialized tools 
(such as arrowheads).
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Studies on chert production and exploitation have been disregarded in Sardinia for long 
time, especially because of the multiplicity of potential origins of these materials and 
of the lack of reference source samples. Recently, however, major chert sources have 
been identified in the North Sardinia Oligo-Miocene basin of Perfugas-Anglona and 
around the Montiferru massif, in the West of Sardinia (Bressy et al., 2007).

As to Sardinian Neolithic series, provenance studies show that procurement variations 
occurred from a chronological and geographical point of view: during Early Neolithic (VI 
millennium BCE) the Monte Arci obsidians were the most exploited lithic resource, while 
cherts have been employed above all when available close to the settlements. Chert 
acquisition was direct and mostly focused on colluvial and alluvial deposits. According 
to few studies on some Early Neolithic assemblages, techno-typological trends can be 
observed: the raw matter reduction sequences are generally rather simple; direct (hard 
and soft hammer) percussion technique is frequent, especially with siliceous rocks. Ar-
tefacts requiring more technical investment are made of obsidian, while chert reduction 
trajectories often follow an opportunistic débitage.

During the Middle and Late Neolithic, obsidian was still the most exploited raw mate-
rial, even within settlements located at a distance from the direct supply area. From V 
millennium BCE, the evidence of this raw material increases outside Sardinia, like in 
Corsica, Italy, and Southern France: this is due, on the one hand, to the full production 
capacity of the Monte Arci workshops and, on the other hand, to the possibly structura-
tion of obsidian procurement and exchange networks (Lugliè 2012). Chert exploitation, 
instead, keeps being mainly local and its circulation is subject to the main diffusion 
of the volcanic glass. During this phase, chert assemblages are made up above all of 
flakes, with the scarce occurrence of blade(let)s and rare standardized formal tools.

At the end of Neolithic (mid of the IV millennium BCE), the chert from Anglona sources 
started to circulate on a supra-local scale. This material spread in the form of curated 
artefacts, produced according to high craft and technical investment: long blades ob-
tained especially by (simple or by lever) pressure technique (Costa et al., 2004). Parallel 
to this specialized production, an expedient lithic industry, exploiting almost exclusively 
local low-quality chert, has been recorded.

Nonetheless, exploitation of siliceous raw materials remains occasional, for in the lithic 
assemblages obsidian dominates until the end of this phase.
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The Central Pampean Dunefields are located in the central-eastern sector of the Pam-
pa grasslands of Argentina and have an occupational range that goes from the Early 
Holocene to historical times. One of the main characteristics of this area is the lack of 
lithic material sources. For this reason, it provides an excellent case of study to exam-
ine and discuss the main technological and social strategies that guided the selection, 
acquisition, exploitation and conveyance of lithic raw materials during the Holocene. 
In this presentation, we will analyze eight lithic assemblages from four archaeological 
sites located in different sectors of the area: Laguna de los Pampas (Middle Holocene), 
Laguna Cabeza de Buey 2 (Middle and Late Holocene), Laguna Chica 1 (Late Holocene), 
and Médano Santa Clara (Late Holocene). There had been identified at least 15 diverse 
stones in the lithic assemblages that come from lithic outcrops and quarries located in 
the Pampas and neighboring regions; but in all cases, these lithic raw materials were 
transported between 120 and 500 km far from the site. In order to make progress on 
this theme, we consider several variables (e.g., frequency, weight, and cortex index for 
each lithic raw material, types of tools and cores, among others) for the analysis of the 
provisioning strategies of the main raw materials exploited in each site. This informa-
tion will allow us to establish if the distances between the sites and each outcrop, the 
qualities of knapping rocks, the access to the quarries, the mobility and social interac-
tions of hunter-gatherers groups during the Holocene influenced the way each rock 
was exploited.
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Grotta Torre dell'Alto (GTA) opens in the Mesozoic limestone of the Park of Porto Sel-
vaggio (Nardò, LE), roughly 40 m asl. It is part of a rich cave’s stratigraphic sequences 
context in which archaeological research started in 1960s testify the most ancient fre-
quentations of Homo neanderthalensis in the Salento sub-region and the most ancient 
diffusion of Homo sapiens in Europe. 

Museo della Preistoria di Nardò has started lately a review of the collections related 
to the most ancient frequentation involving layers E and D of GTA as part of a wider 
project for the reconstruction of the coastal landscape evolutive dynamics and of the 
first peopling of this area.

The study of the lithic technical production system of these layers highlighted the use 
of Levallois concept with mainly the discoid method and the volumetric utilization to 
obtain specific artifact categories; the researched characteristics involve also the se-
lection of exogenous materials (Ranaldo et al. in press).

In this work, a petrographic comparison was conducted for the first time between lithic 
industries of the Salento Palaeolithic and secondary chert deposits of Apennine origin 
present in the eastern sector of the Ionian arch, aimed at verifying the archaeological 
hypothesis of a source of raw materials from this area.

The archaeological and geological samples were analyzed with non-destructive mul-
tiparametric protocol for chert investigation (NM-PCI), based on petrographical, mi-
cropaleotological and chemical variables (Delluniversità et al., 2019).

Radiolarites, silicified calcilutite and calcarenites, nodular chert and quartzarenites 
occur in the terraced marine deposits of the Matera area, populated in the lower and 
middle Paleolithic. The lithological variety observed in the three archaeological levels 
investigated does not fully correlate with that of the geological samples, that suggest 
different areas of origin The higher frequency of silicified calcarenites and the scarce 
presence of radiolarites compared to these terraced marine deposits, as well as nodu-
lar chert of southern Gargano promontory is more probably related to the continental 
/ marine terraced deposits of the Tavoliere plain (Delluniversità et al. 2020).

In summary, all the lithologies identified in the lithic industries analyzed certainly come 
from secondary deposits that are no less than 120 km away. These secondary deposits 
are to be found in the plains of Bradano and Tavoliere, both fed by sediments from the 
outer units of the Southern Apennine belt.
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Sierra de Atapuerca (Burgos, Spain) represents one of the most important European 
paleoanthropological and archaeological contexts situated in a wide-ranging lithological 
environment. The abundance availability and easy accessibility to lithic raw materials 
may result on a determining factor for the continuous and intense human occupation of 
this area since the Early Pleistocene. 

Neogene chert is the predominant raw material in the archaeological record; never-
theless, its diagenesis and lithological variability have not been addressed to date, and 
high-resolution models for determining its provenance are still required. 

Sub-unit TD10.2 of Gran Dolina shows an unusual management of lithic resources, with 
a high specialisation in chert (~97 %), never recorded in any previous occupation in Ata-
puerca before (Arteaga-Brieba et al. 2020). This layer also reveals other distinctive char-
acteristics: it is interpreted as a bison kill-butchering site, and provides the first evidence 
of communal hunting in the archaeological record (Rodríguez-Hidalgo et al. 2017). 

For this study different objectives have been set to enhance our understanding of sili-
ceous resource management at Atapuerca and specifically at TD10.2: 1) To locate and 
characterise Neogene lithofacies defining their geographical location and geological 
traits; 2) to determine the macroscopic features that can allow the distinction of the 
specific Neogene facies in the archaeological record; and 3) to define the procurement 
strategies and mobility dynamics of the pre-Neanderthals that occupied TD10.2.

To accomplish these objectives, a multi-scalar approach has been developed through 
systematic surveys and sampling in the Atapuerca intermediate-local range (20 km) 
for: i) locating the Neogene chert outcrops and register their geospatial distribution; 
ii) calculating the occurrence of Neogene chert in the landscape though geostatistics 
(CAR) (Soto et al. 2018); and iii) analysing the mineralogical and diagenetic traits of the 
silicifications and host rocks. 

A significant sample of Neogene artefacts from TD10.2 (including all the technological 
categories of the knapping sequence, with especial focus on cores and small tools) has 
been also analysed to determine their lithological provenance according to the macro-
scopic and microscopic features observed.

A total of 27 Neogene chert outcrops have been identified, grouped by their diagenet-
ic origin into gypsiferous, gypsiferous-marls and carbonated facies. Chert abundance 
analysis reveals a predominance of gypsiferous chert varieties in the landscape and 
a similar distribution between the available lithotypes and the archaeological assem-
blage is detected. However, a preferential selection of gypsiferous-marl cherts for small 
retouched flakes production is exposed, possibly due to its more homogeneous texture 
and its better suitability for knapping. The exploitation of all the immediate-local range 
chert types and the selection trend observed for the retouched tools point to a pre-ne-
anderthal generalist but specialized procurement strategy.
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Throughout prehistory, the provision of mineral raw materials - with the objective of 
tool and ornament production - took place in many ways - from a simple collection of 
pebbles on the surface of rocky outcrops or river terraces, to the excavation of deep 
mining galleries in search of the best mineral veins. 

Among the different strategies for the raw material procurement, quarrying activi-
ties have gone, in a way, unnoticed in the scientific literature. The reasons for this 
circumstance may be various - on the one hand, the difficulty of their locational iden-
tification, and on the other hand, the scarce archaeological record generated by them. 
These may affect the scientific profitability of their excavation and study. Fortunately, 
this trend has changed in recent years, since fieldwork and remote detection directed 
towards the location of prehistoric exploitations sites have been carried out. In this 
way, numerous quarries linked to obtaining a great diversity of mineral resources have 
been uncovered and excavated - from quarries devoted to obtaining large stone blocks 
for the construction of megaliths, to the exploitation of mineral colorants, and to the 
exploitation of rocks for axe head manufacture. 

In this session we will focus attention on quarrying activities aimed at obtaining knap-
pable raw materials. These contexts are of great importance since they contain very 
valuable information on the mining tools and the strategies put into practice in the 
exploitation of the quarries, in the management of waste, as well as on the selection 
of those blocks most appropriate for specific types of exploitation. As well, an initial 
transformation of the raw materials is usually carried out at this location to optimize 
the volume of the raw material to be transported. All of this gives us valuable informa-
tion on the objectives of the quarrying work.

In this way, those contributions focused on obtaining knappable raw materials through 
quarrying activities will be welcome; whether they are focused on the exploitation 
strategies developed in the mineral outcrops, in activities devoted to obtaining the raw 
material, or in their initial transformation, thus contextualizing all of these aspects 
within the framework of the landscape in which they are located and of the economic 
activities of the communities that carried them out.
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Valverde is a Solutrean open-air site located in the Monforte de Lemos Basin (Lugo, 
Galicia, NW Spain)(Rodríguez-Álvarez et al., 2008). The lithic assemblage is based on 
the management of local resources, mainly quartz and quartzites, along with other si-
liceous materials. Among then, the exploitation of Armorican Quartzite is remarkable, 
mainly focused in the shaping of foliated points and other Upper Paleolithic tools (de 
Lombera Hermida et al., 2012). 

In order to identify the raw material origin, several petrographic analyses were con-
ducted on the quartzites (XRD, FXR, etc.) coming from primary and secondary deposits 
along the Monforte de Lemos Basin and samples from the archaeological artefacts.

This analysis allows us to identify the quartzite outcrops of Costa Grande -located 8 km 
away from Valverde- as the main resource exploited for the consecution of Armorican 
Quartzite (de Lombera Hermida, 2020). The identification of several lithic scatters re-
lated to these outcrops, interpreted as lithic workshops, their technological similarities 
to Valverde´s, and the cortical and petrographic features of the artefacts, allow us to 
identify, for the first time in NW Iberia, a exploitation and procurement of quartzite from 
primary resources. 
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Costa Grande. A) Flakes 
on Armorican Quartz-
ite. B) Prismatic core on 
Armorican Quartzite.  
C) Texture and fabric of 
the quartzite varieties 
from Costa Grande-III. 
D) Primary outcrops.
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La Gruta locality is situated at the Southern End of the Deseado Massif (SDM, Pata-
gonia, Argentina). It is part of a morphostructural region with seasonal lagoons and 
streams highly dependent on rainfall where early dates of human occupation in South 
Patagonia have been identified. The area is rich in rockshelters and both primary and 
secondary sources of high quality siliceous rocks, which are more abundant to the 
North.

Humans have utilized La Gruta locality since ca. 12,800 cal yr B.P. and there are dis-
continuous evidences of occupation of this area until ca. 156 cal yr B.P. Throughout its 
occupational history, environmental and technological changes have been recorded. 

In order to understand human behavior and raw material utilization, a good knowledge 
of the local lithic structure is needed. This is especially difficult in this area because 
of the great variability in both primary and secondary sources. Detailed surveys had 
shown the prevalence of extensive secondary sources, highly variable in terms of size, 
quality and type of rock, which are mainly located in canyons and lagoons. On the other 
hand, only seven primary sources were identified. They are all siliceous outcrops of 
regular to very good quality, very limited in size. They are very heterogeneous in their 
silicification degree due to their hydrothermal origin, which makes them uneven in 
quality and rich in flaws, such as cracks.

 Quarry analysis, which includes artifact frequency, distribution, as well as their tech-
nological characteristics, show that only two of these outcrops were exploited. Arti-
facts recovered at both quarries, including tested cobbles, cortical flakes and cores, 
indicate in situ primary reduction. According to the archaeological record, these raw 
materials could have been used since ca. 12,800 cal BP. Additionally, at least one of 
them could also have been used during the early Holocene, as laminar blades from 
prepared cores have been identified.

The comparison with the archaeological record indicates that the quarrying of primary 
sources was indeed very limited, which is consistent with low populations densities, 
the local abundance of very good secondary sources and the presence of better lithic 
raw materials to the North. The quarrying of raw materials in other areas and their 
transport to La Gruta locality could explain the diversity of the artifact assemblage 
recovered. 
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Quarrying activities on Serra Llarga hills: procurement  
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The last years we have launched a research project aimed at studying quarrying activ-
ities and specific sites where the first transformation of siliceous raw materials took 
place in Northeaster Iberia. During this time, archaeological work has been mainly fo-
cused on the study of Montvell Quarries (Castelló de Farfanya, Lleida) and the distribu-
tion of raw materials and products knapped on the flint from limestones of Castelltallat 
Formation (Ebro Basin).

So far the research has been guided by a double objective: On the one hand, we have 
tried to characterise the nature of flint procurement and the strategies carried out in 
flint extraction attempting to determine the chronology of quarrying works; On the 
other hand, we have tried to establish useful archaeometric criteria for differentiating 
this flint from other similar. So we have performed a petrographic, mineralogical and 
geochemical characterisation in order to determine the scope of distribution of Cas-
telltallat Fm flint within the Northeast of Iberian Peninsula. All those goals are particu-
larly relevant as siliceous rocks are relatively scarce in the area of study.

The archaeological excavation and recording of the quarried bedrock suggest that the 
dismantling of limestone strata was carried out by means of steps or small platforms 
dug in the rock surface in order to obtain the flint nodules. So far, no evidences of flint 
knapping have been found here, probably because these flint nodules do not require 
any preparation work prior to their distribution and knapping.

Surveying and fieldwork along Serra Llarga hills have confirmed that the Montvell 
quarries are not an isolated event, but rather are part of a dense mining network de-
veloped throughout prehistoric times. Furthermore, the disposition pattern of quarried 
bedrocks and the type of exploitation implemented suggest a recurrent exploitation 
guided by similar objectives performed throughout the mountain range.

During prehistoric times the geographic distribution of this flint in the region of Pyre-
nees is attested within a surface area of about 6000-8000 km2, whereas the reach of 
its distribution to the south of the outcrops is therefore still unknown, being necessary 
to carry out specific studies on the flint types in archaeological assemblages in this 
geographic area. This way, flint from Castelltallat Fm turns out to be a valuable litho-
logical marker to evaluate the range of mobility of the human groups who lived in the 
north-eastern Iberia and their contacts with neighbouring areas.
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The area of present-day Poland is rich in deposits of siliceous rocks. Some of them are 
of very high quality, like ‘chocolate’ flint, Jurassic-Cracow flint, and Cretaceous flint. 
The history of research into these raw materials, the characteristic, the localization of 
their deposits, their use and distribution, have been ongoing for more than one hun-
dred years. 

These raw materials were used by prehistoric communities from the Palaeolithic to 
the Late Bronze Age (and even the Early Iron Age). The outcrops with mines in the form 
of small and shallow features, shafts, deep shafts with niches, and unique types of 
galleries there are known.

The excavations on siliceous rocks sites started in Poland in the late sixties of the XX 
century and have been continued until the late to the eighties of the previous century. 
In the second decade of the XXI century, the research of prehistoric siliceous rocks 
mining and quarrying is experiencing a renaissance! As a result, ideal conditions were 
created to resumption the topic – to reconsider certain problems, revise some ques-
tions and verify existing theses.

Many archaeological publications have been devoted to mining and a little less quar-
rying. Analyzing the localization of the prehistoric flint mining sites in Poland there is 
a possibility to show some repeating principles concerning the presence of its relicts. 

In this presentation, we would like to focus on known residues of quarrying used by 
prehistoric communities in the territory of Poland. Simultaneously we also would like 
to ask the question concerning what caused this state of knowledge? What was first 
- the mining or the quarrying and how the landscape of the outcrops/deposits might 
have looked before the arrival of the prehistoric communities (“the miners”).

Acknowledgements: New research on silica materials of the Kraków-Częstocho-
wa Upland is financed by the grants from the National Science Centre, Poland, Nos. 
2014/15/D/HS3/01302 and No. 2018/30/E/HS3/00567 lead by Magdalena Sudoł-Pro-
cyk; new research on chocolate flint from Northern Margin of the Holy Cross Mountains 
(Orońsko region) is financed by the grant from the National Science Centre, Poland: 
2015/17/N/HS3/01279 lead by Katarzyna Kerneder-Gubała; research on the identi-
fication of Upper Jurassic ‘chocolate’ flint from Central Poland in archaeological re-
search is a part of a grant financed by the National Science Centre, Poland: 2011/03/N/
HS3/03973, lead by Dagmara H. Werra. 
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Lithic raw material procurement strategies are often divided in a dichotomous manner 
into two main types: direct procurement, which is the forming of forays aimed specifi-
cally towards the acquisition of lithic materials; and embedded procurement, in which 
lithic material acquisition is integrated into other subsistence activities. The domi-
nance of local lithic materials within archaeological assemblages was interpreted by 
Lewis Binford as reflecting embedded procurement, while selectivity in raw material 
acquisition, as well as a significant presence of distant materials, are occasionally as-
sociated with the 

direct procurement of lithic materials. Interestingly, while selectivity in raw material 
procurement and exploitation has been repeatedly demonstrated in the archaeological 
record concerning both near-by and distant materials, and while extensive quarrying 
activities have been repeatedly observed, these approaches are still being commonly 
used in research to this very day. But does the use of predominantly local materials 
necessarily reflect an embedded procurement, and a lack of preference? Can materials 

be procured from afar, and/or selectively, while performing other activities? Is the cur-
rent concept too simplistic and constrictive? Should we re-think this entire approach? 
This session will tackle this issue, re-evaluating the relevance of this approach. 

This session aims at bringing together scholars dealing with the subject from diverse 
perspectives to present the state-of-the-art regarding the scientific knowledge of lith-
ic procurement and exploitation strategies applied by prehistoric societies, and their 
interpretation. We wish to explore the subject using both theoretical models and simu-
lations and archaeological case studies. For this we would like to invite archaeologists 
from different backgrounds and research orientations to share their insights, data and 
observations concerning the acquisition and exploitation of lithic materials as seen 
in the archaeological record, and the procurement strategies implied by these. Eth-
nographic accounts of lithic procurement and exploitation strategies among recent 
human groups are very welcome as well.
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We examine information from ethnographic and archaeological case studies from two 
continents that provide insights into the complex process of lithic procurement. Our 
sources of information include historic, ethnographic observations from Australia that 
record examples of planned trips for the explicit purpose of making specific items, 
efforts to obtain stone for more general use, aspects of embedded procurement, as 
well as examples of post-production selection of artifacts (including selection of ma-
terials made by others, repurposing of previously discarded materials, and scaveng-
ing of artifacts from the archaeological record). To add to this, we also consider new 
information from a pastoralists in far northwestern Kenya who habitually make and 
utilize stone tools providing descriptions of the acquisition of lithic raw material under 
variable circumstances. These two sets of contemporary observations provide both 
nuance and complexity when evaluating concepts of lithic procurement strategies and 
the archaeological/geological notion of what constitutes stone procurement sources. 
In light of these ethnographic observations, we consider interpretation of evidence of 
material procurement in archaeological studies conducted by the authors and others 
in Australia, North America, and Africa.
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Prehistoric research usually makes connections between elephant's butchering sites 
and lithic tools used in the process, but neglects the inclusion of the sources of the 
lithics in the wider picture. Research on Lower Paleolithic stone sources and procure-
ment strategies, in most cases, does not take into account a possible connection with 
elephant's butchering and processing sites. Research on human migrating routes usu-
ally focus on the relations between topography, water sources and animal kill sites, but 
do not deal with stone sources along those routes in relation to embedded vs direct 
exploitation.

Here we try to establish a connection between elephants, water sources and stone 
sources, which were all essential components of Lower Paleolithic hominin adaptation 
and lifeways. We suggest that putting this triad together into a model will enable to 
reveal more examples for the relations between those, until now unconnected, natural 
assets. 
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This paper reviews the current and historic usage of the concepts of ‘embedded’ and 
‘direct’ procurement, as defined by Binford (1979, 1980), considering the acquisition of 
lithic materials by prehistoric societies. We reflect on the underlying behavioural and 
archaeological assumptions as well as the ultimate research goals being pursued in 
the application of these terms. Based on this review and insights drawn from agent-
based simulations of neutral (Pop, 2016) and minimally realistic (Pop et al., in prep) 
models of raw material procurement, the latter applied to the French Middle Palaeo-
lithic site of the Bau de l’Aubesier, we explore the applicability and potential of these 
often-juxtaposed models of procurement, specifically for Palaeolithic archaeology. We 
also discuss the significance of Paleolithic flint quarries (e.g., Finkel et al., 2020) for our 
understanding of the procurement strategies applied by early human societies. 

In addition to clarifying basic yet key terms (e.g., how, exactly, are raw materials envi-
sioned to have been procured in the context of embedded procurement?), we discuss 
the following general suggestions: 1) reframing the problem in terms of degrees of 
embeddedness (i.e., the extent to which lithic procurement is prioritized within the 
overall scheduling of activities); 2) reconsidering the nature of the questions we seek to 
address; and 3) giving more consideration to the nature and positionality - both spatial 
(e.g., on-site, off-site) and temporal (i.e., variable circumstances: the effect of seasonal-
ity on the availability and accessibility of potential sources; the influence of movement 
throughout the landscape; the possibility of short-distance trips specifically for lithic 
procurement, etc.) – of the decision-making agents whose procurement practices we 
seek to understand.
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Artefacts, and technological-mediated activities, are a fundamental dimension of hom-
inin life since approximately 3 million years (Harmand et al., 2015). Raw material is a 
basic constituent of an artefact. An artefact is the result of four components: function, 
functioning, production process, and cultural constraints. Raw material play an impor-
tant role in each of these elements. Palaeolithic archaeologists we are used to inter-
preting ancient technologies in terms of techno-economy focusing our attention on the 
first three components: we analyse use wear traces and functional specialisation, raw 
material’s constraints and supply areas, efficiency of tool design, production methods 
and techniques, productivity of knapping methods, and technological costs. The cul-
tural constraints of past artefacts, that also include social and symbolic aspects, are 
much less investigated. In this paper, I revise technological innovations related to novel 
raw material selection and exploitation strategies that appeared in the archaeologi-
cal contexts in Middle Pleistocene at approximately 400 ka BP and I discuss them in 
the frame of ethnoarchaeological evidences to support the hypothesis of new things–
things, human–things and environment–things relationships at that time. According to 
this hypothesis, raw material reflected multiple semiotic meanings expressed by the 
artefacts and referred to a symbolic code shared by the human group. These meanings 
were strongly interconnected with the functional value. These changes in raw material 
management included increasing lithic recycling and the exploitation of chert quar-
ries, the first known use of bone as raw material, the emergence of wood technology, 
and the most ancient use of a marine shell for tool manufacturing (Romagnoli, 2021). 
These technological innovations appeared in a short time interval and were associated 
with different human species, in different regions. Thus, they were most probably due 
to a cognitive shift, also recognisable in other socio-cultural traits, rather than simply 
being novel technological or economic strategies. In other words, and according to a 
rich ethnoarchaeological body of evidences, these innovations could have been the 
expression of novel modalities in which pre-sapiens humans interpreted the land, as 
a whole composed by several elements, and could have reflected novel relationships 
that they engaged with these elements. This viewpoint would allow enlarging the cri-
teria forresource selection beyond strictly economic norms and the dichotomy of di-
rect and embedded acquisition, expedient and curated technologies (Binford, 1979). 
Furthermore, this hypothesis could be a first step to test the archaeological visibility of 
cognition in Middle Pleistocene. The inclusion of the selection of novel raw materials 
within the category of archaeological evidences useful to investigate symbolically me-
diated behaviours would allow us to overcome the current Neanderthal versus Sapi-
ens debate and change our perspective about behavioural complexity on the long path 
of pre sapiens human evolution. 
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The concepts of embedded and direct procurement have become weighted with extra 
baggage over the years. In embedded procurement, lithics are obtained along with 
other resources, while direct procurement involves a deliberate trip to the source for 
the sole purpose of obtaining that raw material. Lewis Binford suggested that direct 
procurement means something went wrong (a sign of poor planning), and that embed-
ded procurement is the norm. Other authors found valid reasons why direct procure-
ment could be deliberate, planned, and beneficial. Over the years, however, the two 
have often been seen as diametrically opposed, with one “better” than the other. They 
have also been variously conflated with expedient procurement, curation of tools, use 
of local vs. exotic raw materials, and so on. The often site-centric vision of archaeol-
ogists (we find it hard to see that people may have been passing through a site, not 
based there and going out and coming back), can further confuse the issue. The most 
important problem, however, is: how can we tell the difference between these, from the 
stone tools collected at an archaeological site?

We will create a scenario of a site with various proportions of stone tools from different 
sources. In order to not influence the site characteristics through a priori expectations, 
we will randomly assign source qualities and percentages in the assemblage, along 
with the distances and directions of each source relative to the site. Then we will ana-
lyse those data from two points of view: first, convinced in advance that it represents 
embedded procurement, we will see what “justification” we can find to bolster that. 
Then, convinced that we will find evidence of direct procurement, we will see what 
“justification” we can find to bolster that point of view. In both cases, we will see what 
we think that tells us about raw material procurement strategies. 

We expect that both interpretations will be able to “prove” their validity, which might 
seem to make the concepts of embedded and direct procurement useless. However, 
we might find some evidence that can not be assigned to one or the other interpre-
tation, no matter how hard we try. More likely, this exercise will give us some insight 
into the usefulness and limitations of these two concepts as heuristic devices, as they 
indicate “think about this” to anyone trying to interpret lithic procurement.
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Lithic tools are part of the archaeological record of human evolution. Recent advances 
have shown the usefulness of the application of Evolutionary Theory in the analysis of 
past lithic technological systems to understanding how different species of the genus 
Homo and other primates procured, made, and used stone tools, and the way in which 
lithic assemblages document processes of cultural transmission and patterns of de-
scent with modification. 

The application of the theory of evolution to the study of lithic artifacts involves the 
consideration of a series of theoretical and methodological issues for documenting 
and explaining evolutionary patterns in lithic data sets. The goal of this session is to 
bring together a diverse group of scholars from all over the world who work beneath 
the umbrella of evolutionary research in lithic studies, in order to discuss issues such 
as the role of lithic artifacts in the diversification, adaptation, and geographical expan-
sion of the hominid clade, as well as tool design, history and evolution of lithic lineages, 
innovation and extinction of artifact classes, and the life history of lithic artifacts. In line 
with the main interest of the symposium, an interesting question is the role of lithic 
raw materials in the organization of technology, behavior and evolution. We especially 
seek to promote the debate around the models used to describe evolution of lithic ar-
tifacts, considering the role of cultural transmission, selection, processes of biological 
and technological coevolution, and other mechanisms and contingencies promoting 
change, including design and technological constraints and the availability of lithic 
resources in each environment. On the other hand, we hope to contribute to the dis-
cussion of different methodological tools for documenting patterns in lithic datasets, 
such as cladistic analysis, geometric morphometrics (2D and 3D shape analysis), lithic 
taphonomy, micro- and macroscopic approaches to tool function, statistical modelling 
and experimental approaches, among others. Along this line, contributions discussing 
the lithic archaeological record of different species, societies, and economies from dif-
ferent regions of the world are welcome. 
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This paper presents the results of a controlled heat-fracturing experiment on knapped 
flakes (chert) designed to investigate the impacts of different temperatures and dura-
tion intervals on the frequency of flake breakage and potlidding. We used a Paragon 
Ceramic Fiber Kiln to control for three sets of temperatures: 300°, 600°, and 900° 
Fahrenheit (°F) with a ramp setting of 200° per hour. Each set of temperatures has a 
2-hour duration interval. Using this controlled setting, the primary goal of this experi-
ment is to understand the taphonomy of burned lithics that results from unintentional 
heating exposure in archaeological lithic assemblages. In addition, for the first time in 
this study, we introduce and quantify measurable attributes of potlids obtained from 
this experiment in order to accurately identify one of the most common external signa-
tures of heating exposure on flake surfaces. We apply the results of this experiment to 
the analysis of a lithic collection from Nahr Ibrahim (Lebanon) to measure the burned 
lithic taphonomy in this archaeological assemblage. 
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This oral presentation aims to present a Ph.D. research under development by the first 
author which seeks to contribute to the understanding, by means of an evolutionary 
framework, of the occupation and cultural diversification of hunter-gatherer groups 
in Eastern South America during the Holocene. The achievement of this main goal 
is being pursued through the archaeological investigation of lithic artefacts from the 
Southeastern portion of Brazil, more specifically the State of São Paulo. This project is 
focused on the study of form (size and shape) of two classes of formal lithic artefacts, 
namely bifacial projectile points and unifacial plane-convex tools, through the appli-
cation of 2D geometric morphometrics in order to characterize the variability of lithic 
industries from São Paulo.

Geometric morphometrics were originally introduced to material culture studies in 
Brazil a decade ago – applied to the analysis of form of lithic bifacial points – by the 
co-authors of this presentation. So far, they have been the only two scholars employing 
morphometric concepts and methods in Brazilian archaeology. Given the fairly new 
and still incipient use of geometric morphometrics in Brazilian lithic studies, our in-
tention here is first to offer an overview of the results obtained by over the last ten 
years for the Southeastern part of Brazil (Okumura & Araujo 2014, 2016), as well as to 
present how the above-mentioned Ph.D research gives continuation to this investiga-
tion and seeks to boost and spread the use of geometric morphometrics in Brazilian 
archaeology as a robust and replicable quantitative method for the study of artefact 
form (Araujo 2021).
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Lithic refitting is a powerful method for obtaining high-resolution temporal and spatial 
data on archaeological sites, providing information on technological structure, spatial 
distribution patterns, site formation processes, post-depositional dynamic and site in-
tegrity, among other issues. 

We present the preliminary results of a systematic refitting study carried out in the 
sub-unit TD10.2 of Gran Dolina, Atapuerca. This layer, dated to around MIS11-9, has 
been extensively excavated over an area of 95 m2 and yielded nearly 12.000 lithic 
artefacts and 64.000 faunal remains (Ollé et al. 2013). TD10.2 sub-unit shows a c. 70 
cm-thick homogeneous sedimentary succession made up by matrix-supported lime-
stone boulders, blocks, and gravels, with muddy matrix. The density of archaeological 
materials, however, exponentially increases at its bottom, in the so called Bison-bone 
bed. This specific assemblage has been interpreted as a bison kill-butchering site and 
represents the oldest evidence of mass communal hunting in the archaeological re-
cord (Rodríguez-Hidalgo et al. 2017).  

Technological studies report an unusual specialization in chert, a high diversity of 
small flake tools to the detriment of LCT, and the emergence of hierarchical reduction 
systems. The presence of numerous small flakes and debris and complete chaînes 
opératoires suggest good site integrity and the occurrence of in situ knapping activities.

At this point, we proposed an exhaustive study of TD10.2 by exploring, through lithic 
connections, different questions related to archaeostratigraphy refinement, technolog-
ical organisation and reduction processes, patterns of transport and discard, identifi-
cation of activity areas and intra-site spatial dynamics.

The refitting program has focused on quartzite, quartz, sandstone and Cretaceous 
chert. Although an attempt has been also made for the Neogene chert, which is the 
most represented raw material, it has proved poorly suited for this analysis due to its 
poor preservation. All connections have been analysed following the traditional meth-
odology (refit -exploitation or shaping- / conjoin -technological or post-depositional) 
and plotted vertically and horizontally using ArcGis software.

We have found 73 refit groups involving 230 pieces. It has allowed us 1) to confirm in 
situ knapping activities with the identification of specific knapping areas; 2) to realise 
changes and ramifications in the reduction sequences; 3) to identify raw materials and 
artefacts that are part of possible mobile toolkits; 4) to identify resharpening and main-
tenance processes; and 5) to refine the stratigraphic boundaries of the Bison-bone bed. 
The combination of all of these evidences enables us to shed light on the social and 
cultural behaviour of the pre-neanderthal groups that occupied TD10.2.

8. LITHIC TECHNOLOGY  
AND EVOLUTION
POSTER

References

Ollé A, Mosquera M, Rodríguez XP, et 
al (2013) The Early and Middle Pleisto-
cene technological record from Sierra 
de Atapuerca (Burgos, Spain). Quat Int 
295:138–167. https://doi.org/10.1016/j.
quaint.2011.11.009

Rodríguez-Hidalgo A, Saladié P, Ollé A, 
et al (2017) Human predatory behavior 
and the social implications of commu-
nal hunting based on evidence from 
the TD10.2 bison bone bed at Gran 
Dolina (Atapuerca, Spain). J Hum Evol 
105:89–122. https://doi.org/10.1016/j.
jhevol.2017.01.007



107

LITHIC TECHNOLOGY

The site of Monclova and the early Acheulean in the upper 
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We present a technological study of the lithic sample of 160 lithic industries pieces 
recovered in theworks carried out during the archaeological monitoring for the project 
of a photovoltaic plant on thefarm called Monclova, in the municipality of Fuentes de 
Andalucía in the province of Seville. 

Two differentiated works were carried out, a recess that left on the surface the post-
flood levels formed during the Middle and Upper Pleistocene, formed on the roof of T7 
of the Guadalquivir river terrace system, configuring a shallow marsh environment. 

Two levels are distinguished in these post-alluvial deposits, in which we find, in a first 
upper silty level, a Middle Palaeolithic lithic group and a second level, with gravels and 
quartzite stones (74.6%), slate(3.8 %), quartz (16.2%), flint (3.8%) and igneous rocks 
(1.6%), in which a large Acheulean lithic grouphas been recovered. 

The other material collection area were two extraction areas that left a T7 control on 
the surface. This terrace belongs to the Set of high terraces with chronologies prior to 
the Matuyama-Brunhes polarity change, with dates prior to 0.73 Ma. 

Another of the conclusions made according to a preliminary study of the lithic raw 
materials used, is the immediate exploitation of boulders, having detected a change in 
trend in the Acheuleancomplexes where the use of quartzite edges prevails, without 
having lithic remains in any other rawmaterial and in the Upper Paleolithic assemblag-
es where the flint industry production reaches 13.4%of the assemblage. 

The value of this modest set lies in its position, within the geomorphological sequence 
of theGuadalquivir, which highlights the existence of human occupations in the context 
of the Lower Pleistocene, being able to relate to other sets published by Vallespí (1992 
and 1994), Díaz del Olmoet al., (1993) or Fernández Caro et al., (2011). 

Taking into account its position on the surface, the methodological context and the 
small number of pieces in the analyzed set, we are cautious in the conclusions and we 
know of the need for archaeological excavations that expand the proposed explana-
tions. However, the exceptional natureand quality of the recovered remains allow us to 
speak of a full Acheulean of the high terraces as well

as to open expectations for the study of possible occupations in chronologies framed 
in the Lower Pleistocene in the Lower Guadalquivir Valley.
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We estimate and compare the life history of two classes of Late Holocene lithic points 
from southern Patagonia commonly known as Fell, Magallanes or Bird IV and V types 
according to experimental data and using survival curves models. Ten replicas of each 
type were fired to depletion or discard using a traditional wooden longbow of 43 lb 
against a target of cow ribs 10 m away. Each point was measured, weighed and pho-
tographed before and after each firing to record size and shape variations. After every 
firing the kind of impact (bone or meat), the presence-absence of damage (macrofrac-
tures) and the need of damage repair and resharpening were recorded. This data was 
later used to estimate the survival probability of both point types, survival measured 
as number of shots and resharpenings, and fitted to survival models. Results indicate 
significant differences in life history between types. While type IV points show a longer 
use-life by number of shots and resharpenings, type V points have a shorter use-life 
and higher probability of fracture concentrated on the first firing before being resharp-
ened at least once   . All these differences suggest that under the same conditions of 
use, expected longevity differs significantly between the types, offering new informa-
tion to evaluate hunting strategies and comparative advantages in the use of different 
point classes in southern Patagonia prehistory. Observed patterns provides new tools 
to think about the macroevolutionary processes of persistence and replacement of 
these technologies. We hope to contribute to the discussion of different methodologi-
cal tools for documenting patterns in lithic datasets, such as statistical modelling and 
experimental approaches.
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Tools and humans: thoughts on lithic technology 
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The study of technics among prehistoric societies has raised the most stimulating dis-
cussions and works since the '60s of the XX century. The interest for a detailed study of 
past technologies focused at first on the study of lithic tools but later came to include 
other worked materials, tools, or symbolic objects.

However, if it's true that the concern for prehistoric technics and technology emerges 
in a consolidated way within Prehistory, and especially on lithic tools, other disciplines 
among the humanities also approached and studied this thematic. Disciplines such 
as anthropology, ethnology, or philosophy developed profound and intense debates on 
this theme. Nevertheless, prehistoric archaeology studies largely pursued their path 
without including (with some exceptions) contributes from these disciplines. We con-
sider that such a procedure contributed to a certain conceptual crystallization and 
isolation, consequently leading to a hyperspecialization of research in the themes of 
lithic technology and evolution. 

With this brief contribution, we aim to discuss and bridge ideas from archaeology, an-
thropology, and philosophy into the field of lithic studies. 

8. LITHIC TECHNOLOGY  
AND EVOLUTION
POSTER



110

LITHIC TECHNOLOGY

Evolutionary Theory Applied to the Analysis of Late Holocene 
Stone Tools from the Lund Archaeological Site, Lagoa Santa, 
Brazil  

Di Gregorio, Enrico D. B. 1, 2, Moreno de Sousa, João C. ³ 

¹ Undergraduate archaeology student at the University of Rio de Janeiro State.
² Research Intern at the Laboratory for Human Evolutionary Studies, Institute  

of Biosciences, São Paulo University.
³ Post-doc researcher at the Laboratory for Human Evolutionary Studies, Institute  

of Biosciences, São Paulo University. 

dalmasenrico@gmail.com; jcmorenodesousa@usp.br 

The region of Lagoa Santa, southeastern Brazil, houses an important context for Bra-
zilian archaeology. The lithic industries of Lagoa Santa are known for the quartz mi-
croflakes found predominantly in the sites of that area (Moreno de Sousa & Araújo, 
2018). However, other collections still suffer from lack of research. In this study we 
present the Late Holocene lithic industry from the Lund Site, one of the archaeological 
sites of Lagoa Santa region and which demonstrates an artifact variability not yet de-
scribed for this region. 

This site has two radiocarbon dates, ranging from 2.320 and 2.000 years ago and a 
lithic industry of large flaked and polished cobbles, which stands out from the predom-
inant Lagoassantense industry, known by the presence of quartz microflakes. We are 
currently studying thislithic collection based on the theoretical approach of evolution-
ary archaeology and Cultural Transmission Theory (CTT), understanding the process 
of cultural evolution as analogous to that of biological evolution (Mesoudi, 2011). The 
technological analysis of the lithic artifacts of this site, under the above-mentioned 
theoretical approach, helps in the understanding of the dynamics of cultural evolution 
of prehistoric human groups of Lagoa Santa and their relationship with the environ-
ment. We are developing a systematic study of this lithic industry collecting both quan-
titative and qualitative data for the classification of the artifacts and the identification 
of cultural patterns, so that we can properly compare with other ones identified in the 
same region. The quantitative data is analyzed throughout descriptive statistics and 
compared by Chi Square and Fisher tests. Frequency analysis is used for qualitative 
data, which are tested by ANOVA and Dunn-Bonferroni tests. 

We can say, in our preliminary results, that the group that occupied the Lund Archaeo-
logical Site is culturally different from the one denominated Lagoassantense. We show 
that these groups adapted to the same environment through different cultural evolu-
tionary processes (e.g. natural selection, cultural selection, guided variation). The lithic 
industry from the Lund Site is clearly different from the Lagoassantense industry, both 
in typological and technological terms. The Lund site industry is composited mostly 
by unifacial and bifacial choppers and polished axes made from quartzite, while the 
Lagoassantense Culture is known by a lithic industry formed by the above-mentioned 
quartz microflakes. Therefore, this work corroborates with the idea that human beings 
can adapt in different ways to the same environment, considering the diverse and re-
spective cultural norms of each cultural group. 
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Fig. 1. Lithic artifacts from the Lund Site; 
Scale – 10 cm; A – Polished axe blade; B, 
C and D – Choppers 
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The Sahb El Ghar (SBG) open air sites are located 15 km from Aïn Beni Mathar village 
in Eastern Morocco. The sites were discovered in 2017 and since then a surface of 9m2 
and 7m2 have been excavated at two localities (SBG 1 & SBG 2). The sites are situated 
in a slope exposed surface of a riverbank, which is also a primary chert procurement 
area. One archeological level was recorded in SBG 1 and three in SBG 2. A total of 6164 
lithics were collected between both localities, mainly in chert (Neogeone chalcedony > 
98%) and the technological categories include all the stages of the reduction sequenc-
es (cores, knapping products, and retouched artifacts). Pending the results of the OSL 
sample dating, the technological attributes of the lithics assemblages allow us to as-
sociate them to the Middle Stone Age. 

This preliminary technological work is based on the study of the core-reduction strat-
egies of the 101 cores identified: 60 in SBG 1 and 41 in SBG 2 (level 1= 23, level 2= 

8. LITHIC TECHNOLOGY  
AND EVOLUTION
POSTER



112

LITHIC TECHNOLOGY

6 cores, level 3= 12). The first part of the analysis is focused on the taphonomical 
attributes that provide us information about the formation and the post-depositional 
processes affecting these assemblages. Secondly, the detailed technological analysis 
of the cores has been performed following the chaine opératoire approach. Finally, the 
core analysis results are compared with the data from rest of the lithic assemblage to 
reconstruct the whole reduction sequences. 

The first results show similar core reductions strategies, specially between SBG 1 and 
SBG 2 level 1. The main core-reduction strategies used are the bifacial bipolar cen-
tripetal ones, associated to discoidal and Levallois knapping methods. The Levallois 
modalities are mainly recurrent centripetal and preferential flake extraction. Oppor-
tunistic knapping strategies (unipolar longitudinal and/or orthogonal with only two or 
three removals) as well as laminar strategies have been also documented. The knap-
ping products are the typical ones for the strategies identified, as well as the retouched 
pieces and the tanged tools. These technological behaviors fit with the MSA (Aterian 
and Mousterian) assemblages already described in other sites of the region.

This work presents the first technological results of SBG 1 & 2 open-air sites and pro-
vides new data about the MSA technological behaviors of the region and its compari-
son with the MSA technology with other synchronic MSA sites in caves and rock-shel-
ters in Eastern Morocco. 
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One of the most debated topics in the study of the Acheulean techno-complex is the 
variability of these assemblages, especially regarding the shape change analysis of 
the Large Cutting Tools (LCTs). Recently, this discussion has benefited from the diffu-
sion of the application of geometric morphometric analysis methods (2D or 3D). These 
approaches are highly effective to identify patterns and shape differences between 
artefact groups, mainly handaxes. 

The increase of data available for the study of the Middle Pleistocene in the Iberian 
Peninsula, has favoured the understanding of the technological trends of the Iberi-
an Acheulean techno-complex. The work carried out in the Lis River basin (Portugal) 
identified a large assemblage of a Large Flake Acheulean (LFA). We highlight the Casal 
do Azemel site (Leiria, Portugal). The large collection of 3957 lithic artefacts, which in-
cludes a high number of LCTs (more than 500 handaxes and 100 flake cleavers), makes 
this site a paradigmatic case of LFA in Western Europe. Furthermore, the extensive 
amount of LCTs allows us to evaluate the potential of geometric morphometric analy-
sis in the study of the variability of these tools. Although these procedures are mostly 
applied to handaxes, we highlight their importance in the analysis of flake cleavers, 
one of the most characteristic tools in the LFA techno-complex. In this sense, the pres-
ent work aims to explore the techno-typological and geometric morphometry analysis 
of the flake cleavers assemblage from Casal do Azemel. Overall, the increased techno-
logical complexity of their production stands out as a distinctive feature of this assem-
blage. Either through the strong pre-determination of the morphology of the blanks, 
the exclusive pre-determination of their cutting edges or even the wider configuration 
of the final volumetry of some tools. The present work not only attests the potential of 
geometric morphometry procedures in the analysis of flake cleavers, but also spreads 
the study of one of the most paradigmatic sites of the Iberian LFA. The results are dis-
cussed in the context of the strong African affinities of the Iberian Acheulean, against 
the documented reality beyond the Pyrenees. Current data displays strong regional 
differences in the settlement dynamics of the European continent and reinforces the 
importance of the Iberian area to deepen our knowledge of these processes.
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In this case of study, we will analyse the different lithic adaptations of the Epimagdale-
nian Mediterranean culture in the Valencian Country. The site of Coveta de la Foia offers 
the opportunity to explore the relationship between two different lithic productions. 
On one hand, we have a standardized serial production of projectiles such as backed 
bladelets and backed micropoints. On the other hand, there is a non-predetermined 
and less standardized production of a large number of domestic lithic tools such as 
end-scrapers. In the first case we can observe a very specific type of armature pro-
duction, amongst which a series of little blades and bladelets produced in a normal-
ized and recurrent way. These lithic blanks have the particularity of having a straight 
profile and a morphometric similarity between them. Therefore, it is the retouching 
that will mark the calibration of the supports in order to turn them into projectile arma-
tures. The reduction in the cores shows us a clear trend in unidirectional and bifacial 
exploitation and some occasional orthogonal schemes. Regarding the domestic lithic 
production there exist a range of elongated supports (laminar flakes, blades, quite ir-
regular in trend) and it is the retouching that entirely modifies the piece. The lithic pro-
duction of this Epimagdalenian group shows us a double adaptation in relation with its 
environment: although they have sources of raw material nearby, they decide to make 
a cultural and technical choice producing a large amount of little backed armatures. 
Furthermore, the production of domestic tools demonstrates a less cultural influence 
and a less technical involvement. 
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Reconciling the archaeological record’s coarse grain with the person-to-person infor-
mation exchanges central to cultural transmission (CT) models will allow us to better 
tap this powerful body of theory. Previous efforts at reconciliation demonstrated that 
within- and between-assemblage coefficients of variation (CV) are archaeologically 
relevant units of analysis in CT models (e.g., patterns of artifact attribute variation indi-
cate particular learning biases and their relative strengths). Still lacking was a means 
of interpreting intermediate CVs—ones poorly aligned with independent standards for 
very high and very low CVs. Simulation can generate “artifacts” with well-specified 
production histories, and these simulated data can be used to interpret archaeological 
CVs. Here, I use simulations informed by rich contextual data to generate archaeo-
logically-appropriate CT predictions for interpreting intermediate CVs observed in a 
collection of late prehistoric projectile points from the U.S. Southwest. Specifically, 
I simulated point attribute data under four learning scenarios: model-based biased 
transmission and within-household learning at three levels of transmission fidelity. 
The archaeological CVs are most consistent with extremely high-fidelity, within-house-
hold copying, which may reflect a strong group-affiliative norm or heightened incen-
tive to “advertise” group membership given the social context in which the points were 
produced.

8. LITHIC TECHNOLOGY  
AND EVOLUTION
ORAL COMMUNICATION



116

LITHIC TECHNOLOGY
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We present a techno-economic study concerning the Mesolithic lithic industries from 
the site of Espantalobos (Quicena, Huesca), located in a plain area, at the footsteps of 
the pre-Pyrenees, with dates from 7900±50 to 7370±40 BP (8975 to 8046 cal BP) (Do-
mingo & Montes, 2016).

The study comprises the observation and the technological and diacritic analysis of 
1,644 chert remains and 896 quartzite remains, belonging to the two archaeological 
levels, “c” and “e”. Following a techno-typological examination process (Karlin, 1991; 
Soto, 2014), we have studied cores, raw supports, and lithic tools, and tried to define 
the chaînes opératoires present in the site, to precise the exploitation modes of the 
lithic industry at Espantalobos.

Concerning the chert industry:

- The cores analysis has consisted of the observation of the geometry, polarity, sequen-
cy and amplitude of negatives from their surface. As a result, it has been established 
the main exploitation strategies in both levels, that can be identified as blade and flake-
blade reductions systems with prismatic-pyramidal tendencies.

- The raw support analysis has categorized the technical types depending on the pro-
duction phase. We have also paid attention to their morphologic and dimensional char-
acteristics. Moreover, this analysis has been completed with the contrast of cortex 
presence, the type of talons and the direction of negatives at the supports, so it could 
identify the percussion and knapping tools that were used and their correlation with 
the core features.

- The tool analysis has linked the tool typology with the raw knapped supports. Among 
them, the geometric microliths are the most remarkable pieces: their study has been 
focused on the lateralization, quality of support and retouch.

The quartzite industry is less relevant quantitatively. These productions are intended 
to obtain flakes and flake-blades whose retouch it is very difficult to identify. Knapped 
quartzite cobbles are the supports/cores of this flake industry, and they could be used 
as well as a preconceived tool.

Finally, the lithic exploitation and techno-economic systems in Espantalobos are dis-
criminated in two groups depending on the raw materials in which they are made: on 
one hand, blade-based industry made of chert destined to the fabrication of retouched 
pieces and geometrics; and, on the other one, and flake-based and “chopping tools” or 
macrolithic industry made of quartzite. Similar techno-complexes are identified for the 
same period and chrono-cultural spaces in sites as Atxoste (Álava), Abrigo del Filador 
(Tarragona) or La Uña (León).
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This study aimed to test a model of territorial behavior of late Middle Paleolithic groups 
in the Levant. The model proposes that increases in group territoriality, as inferred 
from the characteristics of late Middle Palaeolithic sites of southern Levant, will be 
reflected in archaeologically visible technological traditions. We asked if variation in 
flake properties within and between the samples represents distinctive technological 
styles, as anticipated by the model, or simply corresponds to constraints imposed by 
flaking methods or shape demands. 

Models of Cultural Transmission (CT) suggest that group level patterns observed in 
lithic assemblages might stem from choices made by the individual knappers, and 
that different modes of transmission of knowledge as well as random forces might be 
inferred from these patterns of variation. Thus we hypothesized that where similar, 
stratigraphically recurrent technological choices were made by knappers at similar 
points of the production sequence this would imply technological traditions.

To address this hypothesis, Levallois triangular blanks (including points) from two key 
sites attributed to this time-period, Amud cave (subunits B1, B2 and B4) and Kebara 
cave (units XI and X) were selected, to which 3D geometric-morphometric shape anal-
ysis, attribute analysis and descriptive and inferential statistics were applied . 

Shape analysis did not identify any differences among the samples or the sites. The at-
tribute analysis and statistics have shown that recurrent technological patterns within 
the reduction sequences and along the stratigraphic column are identifiable at the sites. 

The results of the study emphasize that shape is not a good discriminator between 
samples or the sites. On the other hand, technological ‘recipes’ used to achieve the 
common triangular shape can be regarded as ‘isochrestic’ cultural traits, suggesting 
that they are anchored in traditional technological templates of ‘doing things’. We dis-
cuss the implications of our finding for the question of territorial behavior in the late 
Middle Paleolithic of the Levant. The insights and implications from our study shed 
light on the spatial structure of Levantine Paleolithic groups during this time span.
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Projectile technology was a significant factor in the demographic expansion of Homo 
sapiens out of Africa. Settlement in the Americas was made possible by a series of 
human strategies including the use of atlatls and throwing spears. These were the 
dominant weapons for much of the continent’s human history, prior to the initial ap-
pearance of the bow and arrow. This significant technological breakthrough was cul-
turally transmitted over a wide region and accompanied major economic changes. 
Most methods for distinguishing archaeological dart and arrow projectile points rely 
on metric comparisons to ethnographic collections (Shott 1997) and the general trend 
that spear points are large and heavy, atlatl dart points are somewhat smaller, and 
arrow points are the smallest. In the southern Andes, lithic points prior to the use of 
the bow include fishtail points (late Pleistocene–early Holocene), large stemmed and 
lancolate points (early Holocene) and triangular points (middle–late Holocene).

This paper’s goal is to begin to characterize the metric variability of projectile points 
prior to the introduction of the bow in the southern Andes. To do this, we selected 
points from contexts that are unambiguously prior to the bow, based on associations 
with 1) preserved wood atlatl elements or 2) radiocarbon dates that are well prior 
to the introduction of the bow. We present data for 64 lithic points from the site Los 
Morrillos (30°S) in levels dated 4000–7500 years BP and at nine other sites (32–34°S) 
from levels dated 2000–7500 years BP. These points have also been analyzed morpho-
logically to reduce noise by excluding points reused as knives. These data will allow us 
to estimate the metric range of pre-bow projectile points from secure archaeological 
contexts (Castro et al. 2021). This will help provide a stronger comparative baseline for 
identifying arrow points, which is currently done with ethnographic measurement that 
sometimes differ significantly from archaeological ones. This will also help establish 
a comparative baseline for the Andes, where regional variation may also be a factor in 
variable point sizes.

Dart projectile point and preserved foreshaft from the site Los Morrillos,  
San Juan (Gambier 1977).
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Evolutionary theory has provided many useful tools for understanding variability in 
stone artefact assemblages. Recent developments in artefact shape quantification and 
the computation of phylogenetic models have potential to open exciting new directions 
for the application of evolutionary concepts in archaeological science. An increasing 
number of archaeologists are investigating ancient technologies using geometric mor-
phometry to produce quantifiable patterns of diversity in studies of past technological 
systems. Yet, the articulation of morphometrics as rigorous descriptions of artefact 
form with explicit tree thinking approaches that produce artefact phylogenies remains 
rare. We review some of the obstacles that have impeded the combination of morpho-
metrics and phylogenetics by archaeologists. We identify one specific methodologi-
cal hurdle: the prevailing use of discrete character traits in phylogenetic analysis in 
many fields. This is a major challenge for archaeological applications where stand-
ardised trait-analytical protocols are scarce. To address this challenge, we present a 
case study that demonstrates a Bayesian framework for inferring phylogenies using 
continuous traits derived from artefact shape coefficients obtained via whole-outline 
geometric morphometrics. We use a previously published sample of Late Neolithic/
Early Bronze Age arrowheads from Northwestern Europe to demonstrate the efficacy 
and accessibility of our approach. We model the diversification of these artefacts using 
Bayesian inference of a fossilized birth–death process, which includes artefact ages to 
estimate node ages while providing a measure of uncertainty. We also sketch out the 
potential for phylogenetic comparative methods to address archaeological questions.
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In this contribution we approach the study of the tempo and mode of evolution of the 
Mid- Holocene lanceolate projectile points from the southern Andean Highlands (the 
Puna of Argentina and the north of Chile). To this end we analyze the formal continuity 
of some designs of points as well as the temporal overlap of classes and attributes 
of them. From explicit evolutionary models we discuss patterns of change related to 
directional evolution,  stasis, or brownian processes. These analyzes show that the 
focal data set better supports a Brownian evolution model for some metric characters 
as well as the existence of directionality in the length of the lanceolate points with no 
evidence of character stasis.

Through the construction of chronophylograms we show the existence of differences 
over time in the rate of innovation of the lithic points and their characters, the increase 
in the longevity of the classes over time, and a mosaic evolution structure. We pro-
pose that since the beginnings of the Mid-Holocene, a larger hunter gatherer popula-
tion along with the specialization in camelid hunting led to the selective evolution of a 
greater diversity of classes of points, which over time gave rise to the evolution of point 
classes with greater longevity due to competition. Furthermore, the coexistence of dif-
ferent weapon systems and hunting strategies with different performance allowed 
both greater variability and the non-directional evolution of attributes in the phylogeny 
of these artifacts.

8. LITHIC TECHNOLOGY  
AND EVOLUTION
ORAL COMMUNICATION



122

LITHIC TECHNOLOGY

Cultural Transmission and Appearance of Stemmed Points 
during the Late Paleolithic in Korea  

Park, Gayoung

University of Washington

gayoungp@uw.edu 

Archaeologists have applied evolutionary concepts linking material evidence and cul-
tural phenomena to understand human behavior. Evolutionary approaches suggest 
that technological transitions can occur through changes in social learning processes, 
and transmission biases are important loci of changes. The onset of the Late Paleo-
lithic period in Korea, represented by the appearance of projectile points and blades, is 
a key event in understanding modern human dispersal in East Asia. Previous studies 
mainly focus on possible origin locations of new technologies, but they rarely address 
the process of change. In this research, I applied cultural transmission framework to 
investigate social contexts that can provide insights into the emergence of these new 
technology. The main question is : what was the dominant mode of cultural transmis-
sion for technological innovation in the Korean Late Paleolithic? Inspired by Bettinger 
and Eerkens (1999), I propose two models using guided variation and model-based 
bias. I gather 152 stemmed points from 28 assemblages dated to 40-17ka. By putting 
11 landmarks on the outline of stemmed points and calculating the distance between 
the landmarks, I compute 7 attributes. To test the models and understand the trans-
mission process of technology, I apply coefficients of variation (CV), correlations, and 
Principal Component Analysis (PCA). The results show that the information about the 
new technology was transmitted via selective combinations of guided variation and 
model-based bias. Some attributes including body length and width were transmitted 
through indirect bias, while the other attributes appear to have been more dependent 
on raw materials or other factors. 
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Notched flakes are a minor component of the Palaeolithic artefact assemblages across 
the world and they seldom attract serious discussion in Palaeolithic research. These 
are often associated with camp sites where artefacts are produced and therefore hold 
good potential for understanding the functional attribute of sites. A number of notched 
flakes recovered from the excavation at Jogpura in the Sukhi valley, Western India are 
examined in this regard. These flakes are predominantly of fine-grained quartzite and 
stratigraphically belong to the Middle/Late Acheulian to the Early Middle Palaeolithic 
period. The raw material for lithic reduction was quarried at the site itself resulting into 
the accumulation of large debris. The notched flakes do not have a standard shape and 
exhibit large variation in their size, wherein the maximum length ranges from 20cm to 
5cm. Most of the flakes have a single notch; depth and curvature of which also varied. 
Morphological attributes of the notch revealed crushing and cracking of the curved 
edges suggesting impact or pressure related damages. Metrical details of the notches 
are documented and analysed with a view of estimating the maximum diameter of the 
wooden or bone/antler artefact fabricated using these specific tools. They probably 
have greater potential for retaining phytoliths and other organic residues which can 
be extracted and analysed for assessing the way the artefacts were used. The obser-
vation made on the basis of the current study need to be ascertained by experimental 
replication studies. 
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Although Levallois technology in Iran has been briefly reported from Cheshmeh-Agha, 
Farsan, and Mirak, detailed information about these assemblages is limited. We ask: 
how does evolutionary theory help us understand the organisation of Levallois tech-
nology in these three areas? We examined three aspects of blanks and cores at three 
Iranian sites (Mirak in the Central desert, Cheshmeh Agha in Northern Alborz and Far-
san): the blank Levallois type, the Levallois method (based on scars), and the butt type. 
Since refitting was not possible in all sites, determining the number of the Levallois 
surface of cores and maintaining the same methods during the reduction sequence 
was not possible. 

Cores were classified into three groups (centripetal, point and parallel method) accord-
ing to their debitage surface preparation types. Likewise, debitage types were clas-
sified into three groups based on the position of dorsal scars (centripetal, point, and 
parallel methods). All three assemblages show similar reduction sequences, with cen-
tripetal (classic) methods more abundant than the others. The absence of cores with 
parallel and point methods and the presence of products of those methods—except for 
Cheshmeh-Agha, in which no evidence of point methods has been found, which may 
have occurred because of random sampling and few blanks and cores—may be the re-
sult of applying different strategies on each core. Furthermore, The cores which were 
reduced by such methods, which are represented on dorsal surfaces of end products, 
must have been taken away from the site, which is why we failed to find the cores 
related to the specific method while the products obviously demonstrated the usage 
of that method. The most frequent butt at all assemblages is Chapeau de gendarmes 
which represents homogeneous procedures. 

Assuming that there are no collecting biases, Mirak is different from the others. It has 
relatively more cores and secondary end products. Mirak, as compared to the other 
two sites, looks much more like a workshop site. As for the other sites, cores might 
have been exported from the sites or transformed into other core types. These differ-
ences may indicate adaptations to the different characteristics of raw materials, or 
different environmental conditions. For example, the greater use of the point method 
at Farsan, as compared to the other two sites, may indicate selection of tools for dif-
ferent activities (considering that some sites of Farsan are caves and most of them are 
located at an altitude of 2000 m above sea level).
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Despite its geological universality, quartz is not a common material for making stone 
tools, however it was utilized as lithic raw material in some cultures. The Paleolithic 
culture in northern China that I will focus on in this presentation is a typical example. 
In contrast to northwestern China, such as the Ordos region, where cultural influences 
from the West of Eurasia with demographic migration are caught, in northern China, 
from the early Pleistocene to just before the appearance of microblade industries in 
the late Pleistocene, small flake-tool industry made of quartz predominated. Even af-
ter the anatomically modern human’s settlement, the blade technique did not develop 
in these areas. The question of why the cultural tradition did not change even if the 
human group was changed is inextricably linked to the question of why the Paleolithic 
people in this region had adhered to quartz. In this presentation, the flake production 
methods will be restored in the Early Upper Paleolithic in North China and evaluated in 
terms of its suitability for quartz as lithic raw material. 

Shuilian Cave Site, the main target of the presentation, is located in the suburban 
mountain region of Shijiazhuang city, and has lithic assemblages with AMS dating re-
sults approximately 40 ka. Firstly, the lithic artifacts of the site are classified based on 
techno morphological criteria to reveal that the basal technique of the assemblage 
consists of direct and bipolar percussion. Secondly, the comparison of between the 
appearance of cortex in large artifacts and survey findings around the site show the 
geological origin of the lithic raw material. Additionally, the flaking process and the 
correspondence to each category of the artifact are clarified based on the observation 
of fracture markings and the analysis of the structure of flake scars and flaking angles. 

The above analyses indicate that the knapping mainly aimed at producing large flakes 
by direct percussion from vein quartz occurred around the site. In this method, bipo-
lar percussion is selected as a core rejuvenation technique. The method of producing 
many bipolar products seems wasteful, but it can be evaluated as an adaptive method 
well devised to obtain a large flake from vein quartz of limited shape and size.
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As we know the archaeological levels E and J of the La Cansaladeta site were studied 
systematically, in terms of refitting and horizontal spatial density analyses with the 
quantitative mapping methods. The previous study showed a small-scale Middle Pleis-
tocene site can be analyzed without long-distance refit / conjoin connections. Even 
though our study mainly focused on horizontal spatial investigations, a snapshot be-
tween levels E and I, pushed us for the archaeostratigraphy and the site formation 
analyses of La Cansaladeta (Yeşilova et al., under review).

In this study, we continue from where we stopped. The archaeological levels E and J 
were analyzed from the perspective of archaeostratigraphy and the temporal investi-
gations of the clusters. The lithic assemblage of those levels was the main analyzing 
material. This study is based on the refit / conjoins connections and progressed with 
the three-dimensional data of the elements (X-Y-Z). The analysis of vertical projection 
was done using the open-source software QGIS. First, the excavation surface was di-
vided into nine bands with 25 cm intervals along the West-East direction. In terms of 
the South-North direction, twenty bands were generated along the excavation area. 
The dissection aims to see the moments of the archaeological assemblage with a 
high-resolution. Additionally, our study was reinforced with the technological study.

The results show some parts of the levels have two different moments, which are 
clearly separated with a hiatus. This issue refers to the sub-levels. The presence of 
these different moments is confirmed by both the West-East and South-North pro-
jection of the archaeological materials. The directionality of the connection line of the 
refit / conjoin sets follows the shape of levels E and J and shows almost no vertical 
displacement. This is a very important result of how La Cansaladeta is very well pre-
served. Especially in level J, even though the clear view of the moments is getting 
disappears to the West, the vertical projection of quartzite and schist reinforced the 
presence of different moments. The elements of the quartzite were found in the upper 
part of the J, while the schist in the lower.

The current studies of La Cansaladeta involve broad methodological applications such 
as refit / conjoin, GIS (Geographic Information System), and technological analyses of 
lithic elements. In the light of these methodologies, our study shows great compatibil-
ity with the aim of “Session 8: Lithic Technology and Evolution”.
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In previous ISKM´s meetings, (e.g., the 11th and 12th) sessions related to the state 
of the art of knappable materials from sites linked to historical and modern periods 
were held. During those sessions, the dialogues and discussions brought to the fore 
that, studies on knappable materials recovered from historical archaeological sites are 
less frequent, although the variability of raw materials incorporated during this time is 
broader. However, the discussions held there demonstrated the breadth and variety of 
work carried out in different parts of the world related to this problem. 

One of the main areas of investigation in lithic studies is the reconstruction of meth-
ods, techniques and patterns used by prehistoric and historic people to produce and 
maintain tools. There exist several ways to approach a set of tools. Thus, this session 
examines features of lithic technologies in their broader contexts to arrive at differ-
ent answers regarding how groups in the late Holocene across geographic areas pro-
cessed and maintained stone tools. 

The goal of this session is to discuss the study of knappable materials recovered from 
sites with dates around the late Holocene and historical times. In doing so, we will 
discuss lithics related behaviors and changes in terms of manufacturing techniques, 
uses, circulation, and social significances of knapped materials - among them artifacts 
and/or structures of premodern and modern contexts. Debates on changes and con-
tinuities related to the use of knappable materials, theoretical frameworks, methodo-
logical approaches and current issues are also encouraged. 
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Historical-ethnographic documents as well as some archaeological works have pro-
posed that during the process of contact with European and/or criollo populations 
there was a change in the hunting and provisioning strategies of hunter-gatherer 
groups. These could be linked to a reduced use of items such as bow and arrow in 
favour of the use of horse and bolas as a transport and hunting strategy. Ethnohistoric 
sources recorded some features of the base camps, but information on the logistically 
used campsites is scarce, as the chroniclers did not usually accompany the hunters on 
such trips. Although scarce, there are historical and ethnographic data on the use of 
eaves as hunting posts, especially in certain seasons of the year. The Bajo de la Laguna 
2 (BLG2) site is located in the northwest of the province of Santa Cruz, Patagonia, Ar-
gentina. It is dated to ca. 169 cal BP, which places it in historic times. According to the 
composition of its artefactual assemblage, it was defined as a site of limited activities, 
probably linked to the sighting and hunting of prey, mainly guanaco (lama guanicoe), 
and to a lesser extent sheep (ovis aries). On the other hand, Cerro Bayo 2 is a shelter  
located about 15 km southeast of the previous one and presents a stratigraphic pack-
age between layers 0 to 3 with evidence that would place it in the last ca. 1000 years 
BP. Both sites have a high proportion of projectile points and artefacts related to prey 
processing. In terms of faunal remains, the presence of guanaco (lama guanicoe) and 
sheep (ovis aries) at both sites would be an indicator of similarity. This presentation 
will provide a comparative analysis of the artefactual assemblages from both sites, 
particularly the projectile points and their spatial distribution, both stratigraphically 
and on the surface. Based on these, their propulsion system will be analysed, as well 
as the raw materials used and their possible link to a larger mobility system. The re-
sults of the analyses are compared with those obtained from other sites in the area. Fi-
nally, the archaeological data obtained will be cross-checked with spatial information 
obtained from different ethnohistorical accounts that will allow us to model the use of 
space by hunter-gatherer groups in historical times.
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The Late Holocene in the central-western area of Santa Cruz province (Argentina) 
was a period where climatic and environmental changes occurred, specifically caused 
by a drop in regional humidity levels (Stine & Stine 1990). Towards 900 years BP a 
great drought is registered that coincides with the worldwide phenomenon known 
as the Medieval Climatic Anomaly. Archaeological investigations in the area have es-
tablished a relation between these changes and modifications in the organization of 
hunter-gatherers who inhabited the region. Thus, a new configuration of the peopling 
process would have emerged as the diverse ecological sectors in the area where oc-
cupied differently. In this way areas with low altitude and less severe environmental 
conditions would have been occupied more permanently with year-round occupations 
and a residential use, while areas with higher altitudes would have been visited sea-
sonally and used logistically, mainly with the specific aim of resources procurement 
(Goñi et al. 2000-2002, 2006, among others).

In this context of climatic and environmental fluctuations and the resulting impact on the 
social organization of human groups, this work seeks to deepen the available knowledge 
regarding the specific characteristics of the strategies hunter-gatherers implemented 
related to technology and hunting. We aim to evaluate to what degree the environmen-
tal changes could have influenced the diverse modalities and alternatives of resources 
procurement. Therefore, we present a study based on the distribution, frequency and 
general characteristics of two technologies: projectile points, related to spears, darts 
and bow and arrow, and lithic bolas, used in boleadoras. Previous works were based 
on a smaller scale and sample. In this case, the area under study has an approximate 
area of 7500 km2 and includes varied environmental sectors. Chronologies range from 
2190+50 years BP to the XXth century. Hence, the aim is to identify the characteristics of 
manufacture, transport, use and discard of these type of instruments in order to discuss 
the use of each of this technologies in a broad temporal and spatial scale.

As for chronology, available dates for different sites with archaeological evidence 
correspond to periods before and after 900 years BP, and thus, will allow for a more 
precise discussion on the strategies hunter-gatherers implemented in moments of 
greater environmental severity.
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Stone structures called parapetos are a highlighted feature of the archaeological re-
cord in central-western Santa Cruz, Patagonia. They are located in basaltic plateaus, 
over 700 masl. These hunter-gatherer structures are believed to be mainly related 
to hunting activities though some sites have revealed a more general function (Cass-
iodoro 2011, Flores Coni 2019). 

The distribution and frequency of parapetos stand out in the region; more than 500 
have been registered so far with varied sizes and shapes and clustered in different 
amounts. Radiocarbon dates reveal that they are a typical Late Holocene technology 
as chronologies for these sites start 2000 years BP, when a regional humidity drop has 
been registered, till Hispanic contact times (Flores Coni et al. 2021). 

The goal of this presentation is to discuss the characteristics of lithic materials recov-
ered in these particular sites with a specific spatial and temporal distribution in Pata-
gonia. We seek to evaluate the existence of variability in lithic artefacts related to stone 
structures recovered in two different areas: Pampa del Asador- Guitarra Lake plateau 
and the Strobel plateau. This will enable the study of the strategies hunter-gatherers 
implemented in the use of these areas in a context of environmental change. Moreover, 
describing manufacture and use of lithic artifacts related to these sites will allow a 
better understanding of the specific use these structures had.

Diverse types of hunting blind sites have been included: isolated structures and 
grouped ones located in different topographic and ecological contexts. Materials were 
recovered from inner and outer surfaces of structures as well as from stratigraphic 
contexts and thus, allow to assess variability over time. The sample includes tools, 
debitage and cores with a total of more than 10000 lithic artefacts. 

The evidence discussed summarizes more than 20 years of on-going investigations 
in the region. It provides exceptional information based on systematic analysis of a 
significant sample of lithic artefacts in hunting blinds.

Results show that there is variability between the compared areas, mainly in raw ma-
terial use and the characteristics of artifacts discard.
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Cal Sitjo is a new archaeological sequence located in the town of Sant Martí de Tous 
(Anoia, Barcelona) in the NE of the Iberian Peninsula. This region is abundant in chert 
and it has been suggested as an area of resource availability (Gómez de Soler et al. 
2020). Because of this, a strong anthropization of the territory has been document-
ed, going through the location of various archaeological sites (e.g. Vilars de Tours) to 
quarries and workshops (e.g. La Guinardera) for the exploitation of chert in different 
periods. This abundance of chert in a relatively small area makes this region an almost 
obligatory passage zone for the hunter-gatherer communities as well as a place to 
settle for the agricultural and pastoral communities. This has been are well document-
ed in the nearby Middle Palaeolithic site (15 km) of the Abric Romaní. 

Discovered in 2019, the first excavation campaign in Cal Sitjo was carried out in the 
fall of 2020. The 6 meters of sequence known so far has yielded two dates, one in the 
lower part with a chronology of 9,326-9,134 Cal BP (Beta-546393) and the other in the 
upper part (level 3) with a chronology of 5,765-5,655 Cal BP (Beta-578355). The very 
preliminary results of this excavation have brought to light lithics, faunal and charcoals 
in the Mesolithic levels (cleaning sections), and lithics, ceramics and charcoals in the 
sampling of the Neolithic levels (level 3 and 4). 

These preliminary data make this sequence a perfect place to carry out a diachronic 
study of the evolution of the last hunter-gathers and the first farmers. These results 
provide new insights on technology, paleoenvironment and use, management and dis-
tribution of chert in a territory with a great abundance of it.
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A and B) Location of Cal Sitjo 
in the Iberian Peninsula and 
the Catalonian region. C) 
Aerial view of Cal Sitjo D) Cal 
Sitjo section with the situation 
of the two dated samples (red 
and black dots). The upper one 
is Beta-578355 (5765-5655 
Cal BP) and the lower one is 
Beta-546393 (9326-9134 Cal 
BP). E) Overview of the Cal 
Sitjo sequence.
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The archaeological site of Tiwanaku hosts several monumental archaeological struc-
tures, like Puma Punku and Kantatayita. Those monuments, made of andesite, pres-
ent architectural decorative elements and drilling perfectly worked. However, it is un-
known which were the tools used in their construction. 

Kantatayita lintel and its 
perforations.

This investigation proposes to establish, through experimental archaeology, the tools, 
methods and techniques that were used to make the drilling of the architectural ele-
ments of Puma Punku and Kantatayita. 

The raw materials used to make the perforating were basalt, obsidian, chert and quartz 
crystal (the latter used in their natural form and without modifications). All the perfo-
rating, except the one made with quartz crystal, were done by direct percussion and 
snap retouch. The formalizing of the drills was done using bone and deer antler tools. 
In the particular case of quartz crystal, there is archaeological evidence of its use in a 
natural form in Spondylus´ workshops with Inca affiliation. 

The photographs were taken with a digital microscope of 1000X. Through the photo-
graphs it is possible to compare the experimental perforation results with the perfo-
rations found in architectural elements of Puma Punku and Kantatayita in Tiwanaku. 

The results of the experimentation showed that lithic drills are very effective in drilling 
andesite by using a bow or a dancer's drill. The drilling execution times do not vary 
much in relation to the different raw materials used in the drills, however, the results 
so far achieved are quite positive.

Even though there is no archaeological evidence of lithic drillers associated with drill-
ing in Tiwanaku, this can be caused by the constant fractures that the drillers suffered 
during use and occasion their invisibility in the archaeological record. 
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A. Drilling in one of the architect element of Tiwanaku; B. Experimental drilling with quartz crystal; C. 
Experimental drilling with basalt; D. Experimental drilling with flint. 
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The archaeological surveys in South-Central Patagonia were focused on late Pleis-
tocene/early Holocene lithic assemblages. However, the interest that early evidence 
usually arouses means that in some sectors of this region the role that these spaces 
played during the last 3000 years is blurred. In this presentation we discuss the lith-
ics assemblages from two areas of Deseado Massif during the late Holocene. As part 
of a series of studies to assess the linkages between these two sectors, we propose 
the comparison of lithic artefactual assemblages from six sites (Bajo de la Laguna 2, 
Cerro Bayo 2, Cisnes 7, Cueva Maripe, Cueva Moreno and Cueva de la hacienda). These 
sites share the characteristics of being located within caves and rocky shelters, having 
contexts in stratigraphy and presenting dates between ca. 3200- and 150-years BP. 
Furthermore, the sites analyzed are located to the northeast and northwest of the 
Massif, at a distance of approximately 150 km, i.e. they are within the potential area of 
movement of hunter-gatherer groups but, at the same time, exceed the ethnographi-
cally analyzed daily ranges of mobility. It is important to note that different links have 
been proposed between these two sectors throughout the Holocene, based on artifac-
tual designs, chronologies and rock art. This is why the analysis and comparison of the 
tool assemblages, in terms of frequencies, representation of raw materials and tools 
present, could provide us with information on the mobility and technological strategies 
of the groups that used these landscapes during the Late Holocene. Although this is 
an exploratory study, we seek to evaluate whether there are similarities or differences 
between the sites in each space, as well as in the comparison between the sectors 
analyzed.
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The lithic assemblage from the excavation of the 411 San Ciriaco dwelling structure at 
Cuccuru is Arrius (Cabras, Sardinia) (Sebis et al. 2012), provide good information about 
raw material procurement strategies and technological skills of prehistoric groups 
settled in central-west Sardinia during the second-half of V millennium BCE.

In the backfilling of this dug structure, possibly a refuse pit, obsidian from the Monte 
Arci source (around 21 km to the SE) is by far the most important raw material exploit-
ed for the chipped stone production (265 elements), while artifacts made of chert are 
quite rare (3 pieces); this lithotype possibly comes from the secondary deposits along 
the south-east side of the Montiferru massif, around 20 km to the North. Among the 
obsidians, the most distant SC geo-chemical group (Tykot 1997) is always prevailing 
(83%): this material appears for the majority in form of small and unworked angular 
blocks, bearing smooth cortical surfaces. Their origin can be identified in the primary 
and sub-primary deposits of the eastern flanks of Monte Arci (Lugliè et al. 2006), where 
in the same period the big SC obsidian workshops begun to operate (Lugliè 2012). A 
small quantity of the other geochemical obsidian qualities SA (~9%), SB2 (~4%) and, 
more surprisingly, SB1 (~2%) are also found in this structure.

The method of débitage appears to be quite simple and not systematic: no specialized 
blanks are recorded at all and, similarly, neither formal nor differentiated tools were 
found in the entire collection. A general impression of low technological attitude gives 
off from this assemblage.

The analysis of the corpus demonstrates that the reduction activities occurred on site: 
this has been documented by the recurrence of cortical elements, debris, and many 
refitting pieces. The transformation process was performed by hard hammer direct 
percussion.

The results of the analysis of this lithic assemblage provides insights on raw material 
selection and technological behaviors of the inhabitants of Cuccuru is Arrius open-air 
site and, more generally, of coeval middle Neolithic Sardinian communities in the stage 
of the highest rate of obsidian overseas distribution from the Monte Arci source.Yet, to 
date the aims of this activity remain unclear. Given the characteristics of the context 
and its comparison with other similar coeval structures in the region, possibly lie in the 
realm of some collective ritualized behavior.
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Archaeological sites in lithic raw material sources are difficult to study, because it has 
a large number of stone artifacts that have no information regarding dating. Mt. Yu-
gamine, the volcano produces Gero glassy rhyolite as lithic raw material in Central Ja-
pan since the early upper paleolithic era. Many artifacts collected at the several places 
in Mt. Yugamine in my field survey must testify the ancient human activities in the area. 

The targets in this presentation observed in the study were collected from the near 
the summit of the mountain, which has the geological condition unlikely to be covered 
by the artifacts slipped from the higher sites. I will restore the lithic knapping method 
to flake from the nucleus from the debitage made by such kind of rhyolite. Firstly, the 
outline of the knapping method will be restored, and some technological attributes will 
be extracted based on the observation of the overlapping relationship between flake 
scars on flakes and cores. Secondly, the statistical analysis of such attributes and size 
of some part of flake and core will be tried to build the whole image of the method.

The collection from the near summit of the Mt. Yugamine is regarded as a mixture of 
well-weathered and rarely weathered artifacts. The former includes a large crested 
blade and flakes of various size. On the other hand, the latter includes a failed product 
of biface and some random flaked cores with flakes sorted by size. The results indicate 
the lithic production activity by at least two different human groups at the near summit 
of Mt. Yugamine as the lithic raw material source.
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This research focuses on a detailed study of 924 sickle blades from seven cultur-
al layers of five sites from the southern Levant dated to the Pre-Pottery Neolithic C 
(PPNC, 9500-9000 cal BP), the Pottery Neolithic (Yarmukian, Lodian, Wadi Rabah) (PN, 
8500-6500 cal BP), the Chalcolithic Ghassulian (CGH, 6500-5700 cal BP), and the Early 
Bronze Age I (EBA I, 5700-5050 cal BP). It examines aspects of raw material, produc-
tion technology, and typology, and includes a comparative study with other available 
(published) contemporary sites. The insights from the diachronic changes were eval-
uated using seriation, published functional studies (use-wear analyses and controlled 
experiments), ethnographic evidence, economic and social models, and a perceptual 
perspective.

The results illustrate that developments and changes in sickle blade production trajec-
tories were triggered by increased demand for cereals and straw and reflect increased 
efficiency in production and maintenance of sickles (haft and inserts), and eventually 
in harvesting. I propose to view these developments through the prism of increasing 
specialization and perception of production, as follows: 

Between the PPNC and the Lodian culture of the PN, the need for increased efficiency 
in harvesting and sickle production was handled by extending the lifespan of sickle 
inserts based on increased investment in the shaping, reshaping, and reuse of each in-
sert. The PPNC, Yarmukian, and Lodian sickle blade production echoes a hunter-gath-
erer perception of objects as “selves,” emphasizing the life cycle of various “selves.” 
This approach, though ecologically beneficial, is time–effort consuming and contradicts 
fundamental principles of production efficiency. It creates a “bottleneck” that prevents 
increased specialization and slows down demographic growth and socio-economic 
development (from farming communities to urban societies). Beginning with the Wadi 
Rabah culture of the PN, sickle blade craftsmen focused on the “whole” at the expense 
of the “individual,” meaning the whole sickle at the expense of its inserts. The sickle 
insert was no longer viewed as a “self” but rather as a “means” to achieving increased 
production efficiency. This led the late PN economy and society on a track of increasing 
specialization, technological developments, and demographic growth. This research 
suggests that in the Wadi Rabah culture a significant change has taken place, a turning 
point of sorts indicating increased specialization in sickle blade production. This was 
further amplified in the CHG, and even more so in the EBA, with its nearly “industrial” 
mass production of highly standardized Cannaanean blade blanks for sickle inserts.

Using a sickle blade attribute seriation model and a technology-based production 
curve analysis, I was able to illustrate that technological developments alone do not 
lead to socio-economic change. Perceptual changes underlie (and are an essential 
driving force behind) socio-economic developments. 
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The application of digital tools for technological analyses in archaeology has bloomed 
during the last two decades and different digitalization techniques have been progres-
sively applied to archaeological assemblages. Three-dimensional modelling is prob-
ably the most widespread digitalization technique so far, especially since the gener-
alization of 3D scans and the appearance of structure from motion photogrammetric 
techniques. 

3D-based approaches to artifacts allows us to quantify complex attributes and diverse 
morphological patterns, generating huge amounts of data. In parallel, new workflows 
based on complex statistical and quantitative methods are being developed. Further-
more, 3D modelling allows us to generate virtual shareable collections overcoming 
time and budget limitations and fostering on-line collaboration among institutions and 
researchers. 

However, such generalization has been rarely accompanied by the definition and 
standardization of research procedures and workflows within the scientific communi-
ty. This problem has been partially solved with the increase of reproducible protocols, 
especially for 3D acquisition and computer code. 

This session has been conceived to make advances in this direction by pursuing a com-
pilation of state-of-the-art reproducible methods and applications involving 3D-based 
approaches to stone tools. Therefore, the session is structured around four main top-
ics: 

• Shape analysis and geometric morphometrics. 
• Reduction intensity estimation in tools and cores.
• Technological approaches and refitting. 
• Data and code management: generation, storage, shareability, reproducibility. 

All of these potentials have been explored already, some of them generating a consid-
erable number of publications. However, the diversification of 3D approaches and the 
accumulation of virtual collections lose their potential without Open Data Protocols. 
This allows us to evaluate the methods, to reproduce the results and to foster further 
research, not only integrating different 3D approaches but also using virtual collec-
tions to improve the quality of the scientific debate. 

For these reasons, the goal of this session is to bring together the research community 
developing and applying 3D-based approaches to lithic assemblages to compile and 
homogenize a robust methodological toolkit.
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The Deseado Massif (Santa Cruz, Argentina) is a region with an abundant and diverse 
archaeological record. The recurrent occupations throughout the Pleistocene / Hol-
ocene transition have allowed detailed studies of material cultural and the first hu-
man groups way life who arrived to this region. Despite different lines of evidence 
are commonly investigated, in recent decades new approaches are explored, including 
the digitalization of lithic artifacts in two and three dimensions and their subsequent 
quantitative analysis. 

Lithic technology is an important line of evidence for understanding the social and 
technological processes, settlement systems and subsistence strategies of past hu-
man populations. Thus, lithic artifacts can be understood as social and material prod-
ucts of behavior and must be considered as morphologically dynamic entities, which 
reflect a part of the technological organization of past societies under a specific spa-
tial-temporal frame (Nelson 1991). In this sense, this study aims to explore the diversi-
ty of early lithic assemblages from stratified and non-stratified sites from the Deseado 
Massif through the application of high resolution scanning and 3D modeling. 

The sample investigated includes stone tools from the first occupations of Cueva 
Maripe (~ 9500-7200 BP), Piedra Museo (11,000-9200 BP) and Tito del Valle (surface). 
These artifacts are characterized by different unifacial and bifacial technologies. 
3D models (with color and texture) were generated using a high-resolution manu-
al scanner (Artec Space Spider) and the images were processed using Artec Studio 
and MeshLab software. The analyses consists of 3D landmark-based (landmarks and 
semilandmarks) and landmark-free geometric morphometric (3D surfaces) analysis; 
topometrical analysis, 3D use-wear analysis, quantitative analysis on convexities, twist 
and scar patterns as well as information about area, volume, thickness, lengths, and a 
range of surface statistics.

These results will allow us to discuss the regional lithic technological diversity, raw 
materials diversity, 3D artifact shape variability, design and use on a wide spatial scale 
and to trace technological change through the archaeological sequences. The identi-
fication of late Pleistocene/early Holocene artifact shape patterns also will helps to 
detect common traits to those pieces recovered from surface contexts. 

Overall the data generated during this research program will allow not just obtaining 
novel information, but the proposal of new questions and hypotheses to be addressed 
with this new line of evidence. Importantly, through this project a more clear definition, 
identification, and characterization of the local techno-complexes will be achieved. 
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3D surface showing the thickness 
variation of a bifacial artifact from Piedra 
Museo. 
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The use of digital technologies in archaeology increasingly developed in the last two 
decades, because of a wider accessibility of devices and applications. Prehistoric ar-
chaeology, which has always been attentive to the methodological developments of 
archaeological research due to the extreme partiality of the information obtainable 
from the contexts, quickly adopted 3D documentation techniques also for lithic arte-
facts. The main purposes of their applications range from digital documentation to the 
possibility of applying qualitative and statistical quantitative analysis.

The aim of this contribution is the review of the main digitization techniques applicable 
to knapped lithic artefacts, against the evidence from various case studies where pas-
sive (photogrammetry) and active (scanning devices) recording techniques have been 
used. As confirmed by comparative studies, knapped stones represent one of the most 
difficult types of find to scan, mainly due to their reflective surface and their extremely 
thin edges. The choice of the acquisition technique must then consider different ele-
ments, and must be adequate for the research objectives (Delpiano, in press):

• For musealization and virtual dissemination of the 3D model, photogrammetry is 
usually the most appropriate technique for the naturalistic texture and the realistic 
appearance.

• For a precise documentation of 3D geometries aimed at remote analytical analysis, 
high range structured light scanners are the most suitable tool.

• For quantitative analysis such as geometric morphometrics, portable scanners or 
photogrammetry may represent the most efficient devices and techniques in order 
to record many models of sufficient quality with limited cost or time.

• Moreover, the use of X-ray microtomography is sometimes necessary since it can 
record the internal structure of objects, useful for separating findings from the con-
cretions that may prevent their analysis.

Finally, we will see how standardized and repeatable recording protocol can increase 
the models’ qualitative rendering and the appreciation of certain techniques in the 
scientific community, as happened in the last few years with photogrammetry (Porter 
et al, 2016).
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The DISAPALE project (a German acronym that stands for Digitale Sammlung Paläoli-
tischer Leitformen, Digital collection of lithic typological forms) is a research project 
of the Neanderthal Museum, financed by the Bundesministerium für Bildung und 
Forschung (Federal Ministry of Education and Research, BMBF), that started in 2018. 
The main scope of the project, as its name already suggests, was to digitize different 
types of artefacts known in the literature (in several variants per type) and make them 
available on the digital repository of the Neanderthal Museum, for students and pro-
fessionals, as well as for the general audience of enthusiasts.

In the past three years, 1275 items have been added to the dataset: 1236 of those have 
been scanned specifically for this project with a structured-light scanner and are now 
presented with a complete digital documentation (both in 3D and 2D), other than a 
large array of extra information, including size, proportions, technical features, biblio-
graphic references and additional notes, where necessary. 

As of today, the DISAPALE web repository, that will go online by the end of the year, rep-
resents one of the largest 3D digital collection of lithic types from Western and Central 
Europe, with entries such as backed bifaces (e.g., Keilmesser), Mousterian types from 
the eponymous site, or the products of the Levallois and Discoid reduction sequences, 
among many others.

The DISAPALE dataset will be presented together with its main features, including a 
brief overview over the theoretical background we relied upon, the issues and diffi-
culties we encountered during its development, the workflow we implemented in the 
documenting and cataloguing phases and finally the choices we have made regarding 
the repository.
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3D geometric morphometrics (3DGM) has proven to be a reliable method to objectively 
quantify stone tool variability. Despite the increasing number of applications, only a few 
studies have been conducted on unmodified blanks (e.g. Archer et al., 2021). An intrigu-
ing axis of research is represented by the characterization of laminar technologies, with 
particular attention to bladelet productions. The latter characterizes most of the European 
Upper Paleolithic and is frequently used to discuss technological traditions and transmis-
sion of knowledge across foraging societies. One major issue related to the application of 
3DGM to laminar implements is the difficulty in scanning small and often translucent ar-
tifacts using structured-light scanners. To overcome this issue and successfully conduct a 
3DGM analysis, we recently developed a protocol, relying on the use of micro-CT imaging 
technique (StyroStone Protocol, in preparation), that enabled us to scan a large amount of 
complete laminar blanks (n=732) from the Protoaurignacian layers of Fumane Cave. The 
Protoaurignacian is a perfect case study when assessing whether blades and bladelets 
represent distinct categories. Traditional metric studies have in fact failed in identifying 
a meaningful separation and classification relies on arbitrary size thresholds only. We 
used the open-source software AGMT3-D (Herzlinger & Grosman, 2018) to digitize 400 
geometrically correspondent semi-landmarks. The generated cartesian coordinates were 
imported in R to run multivariate statistical analyses using the R package geomorph (Ad-
ams et al., 2021) and identify possible shape separations. All landmarks were subjected 
to generalized Procrustes analysis and principal component analysis to plot the main 
axes of variation across the dataset. We thus explored different patterns of covariation 
between blank’s size and shape using the first four principal components (explaining 68% 
of variance) following the screeplot technique. We found that there is an overlap between 
blades and bladelets when size-adjusted scores are plotted. Despite this overlap, the two 
categories have clear shape tendencies with statistically significant differences. Bladelets 
appear to plot mostly in the area that defines elongated blanks with pointed outlines and 
straight to slightly curved profiles. Particularly, we found that PC3 has a strong allometric 
signal (spearman’s correlation between PC3 and volume) that enables to confidently sep-
arate blades and bladelets. PC3 and volume were thus used to run a discriminant func-
tion analysis that resulted in the correct classification of 90% (after cross-validation) of 
the dataset. Overall, our approach demonstrates how the combination of size and shape 
permits to better separate stone artifacts with several implications in the technological 
characterization of a lithic assemblage that we will thoroughly discuss.
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Bivariate plot of the correlation between the third principal component (PC3) and the volume of 
laminar blanks. Blades are colored red, while bladelets are colored black. 80% confidence ellipses are 
plotted.
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Flaked stone artefacts from Southeast Asia typically lack visually distinctive and strongly 
patterned forms, which can make them challenging to analyze and interpret. As a result, 
many of the cultural dynamics of Pleistocene hunter-gatherers of this region are poorly 
understood. We use 2D shape data to hypothesize a relationship between unretouched 
flake shape and assemblage reduction intensity at Mau A, an early Holocene archaeo-
logical site in northern Vietnam. We apply a Principal Components Analysis to the flake 
outlines to investigate shape variation throughout the reduction sequence (measured 
by dorsal cortex coverage). We find that flake shape varies by reduction stage, primarily 
through differences in flake length and width. Our results suggest that flake shape is 
sensitive to assemblage reduction intensity, and may give useful comparative insights 
when other attributes show little variation. These results are important for understanding 
stone artefact assemblages from Southeast Asia which often yield little variation when 
analysed with traditional approaches. 
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In the last years there has been an increase of quantitative methods to estimate the re-
duction intensity in stone tools, since it is a key element to infer behavioral and economic 
patterns such as technological organization, site occupation dynamics or raw materials’ 
management. However, most methodological proposals have mainly targeted reduction 
in retouched tools, while less attention has been given to core and core tools.

In this paper we present the basis of the Volumetric Reconstruction Method (VRM), a new 
approach to infer the original volume of cobbles used as blanks for cores, and tools on 
cobbles, prior knapping. To reconstruct the blank’s original volume, a diacritic analysis of 
the cores is first sketched out. Then, a correction factor is applied to the maximal dimen-
sions of each core or tool through computing the assemblage’s median values for flake 
and platform thickness. Finally, the corrected dimensions are applied to the ellipsoid vol-
ume formula for estimating the original volume of the cobble.

An experiment on a heterogeneous sample of 64 quartzite and sandstone cobbles from 
the Arlanzón river terrace (Burgos, Spain) was designed to analyze the accuracy and ar-
chaeological applicability of the VRM as reduction intensity proxy. Four different knappers 
were asked to knap these cobbles through four different reduction strategies (unifacial 
unipolar, bifacial multipolar centripetal, and multifacial multipolar for cores, and handaxe 
configuration), with variable reduction intensity, to test the method’s versatility. 

The experimental assemblage was then resampled, simulating potential biases occurring 
in archaeological assemblages such as anthropic selection (flake size) or post-deposi-
tional alterations (sample size). The experimental results demonstrate the high inferential 
power of the VRM, since there is a very strong correlation between the estimated and the 
original volume, and between the percentage of extracted volume after knapping and 
the percentage estimated through the VRM. Furthermore, the resampling results demon-
strate the applicability of VRM to not size-biased archaeological contexts.
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Patterns in three-dimensional artefact orientation can provide insights into the environ-
mental and cultural processes that form archaeological deposits. A range of post-depo-
sitional processes can be inferred from non-random patterns of artefact orientations. We 
apply statistical and graphical techniques to artefact orientation data from Madjedbebe, 
a site in northern Australia with evidence of human activity at 65 ka. The three-dimen-
sional positions of artefacts were recorded in situ using a total station, and analysed fol-
lowing McPherron’s (2018) methods. We compare the orientations of the archaeological 
artefacts to orientations of experimentally trampled artefacts, and to orientations from 
simulated slopes and terrains. We found that the archaeological orientations are signifi-
cantly different from the trampled artefacts, which have a strongly linear orientation. The 
orientations of archaeological artefacts are most similar to simulated orientations from 
sloped and irregular surfaces. The upper phases at Madjedbebe present more isotropic 
orientations than the lowest phases, which are strongly planar. These patterns suggest 
minimal post-depositional disturbance in the deposits containing the earliest artefacts at 
Madjedbebe.
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In Paleolithic archaeology, concentrations and accumulations of finds are common and 
represent a remarkable source of information regarding human behavior within sites. 
These structures can include different materials, such as lithic products, faunal remains, 
charcoals, shells, etc. To interpret their formation processes, several approaches could be 
adopted: the analysis of composition and artifacts’ features are used to distinguish nat-
ural from anthropic accumulations, dumping areas from knapping and living zones. The 
spatial analyses are useful as well to understand their function and origin, also through 
the relationship with hearths and other areas dedicated to specific activities. Thanks to 
the increasingly widespread Information Technology (IT) and a combination of hardware 
and software, it is possible to virtually reconstruct materials’ concentrations and to ana-
lyze the finds’ layering. The method is based on these few main steps: 1) artifacts’ digi-
tization; 2) setup of reference system through tridimensional models of the surface and 
georeferenced pictures; 3) positioning of the finds models in virtual space; 4) analysis of 
their distribution. By using the 3D technology, this approach allows to recover information 
lost due to the destructive nature of archaeological excavations, to consider the volumet-
ric component during the spatial analysis, and to examine the inner structure of materi-
als’ concentrations (Zangrossi et al. 2019). By accessing data concerning the artifacts’ 
layering, it will be possible to gain information useful for better understanding in detail 
the nature of concentration, the formation processes, and the presence of post-deposi-
tional disturbance. The presence (or the lacking) of stratification can reveal the sequence 
of activities carried out and the function of dedicated areas within the sites, deepening 
various aspects of human behavior and sociality (Delpiano et al. 2019). The application of 
this method to the analysis of the internal structure of experimental accumulations is a 
key step in order to provide reference parameters useful to interpret the archaeological 
record. Lastly, the virtual approach produces data easily sharable and permits remote 
analytical processes.

Tridimensional reconstruction of a lithic concentration
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Determination of knapping techniques is fundamental in studying human evolution 
over long periods of history. Experiments can help us understand and precisely de-
fine the techniques applied across different areas and periods in the assemblages 
with higher precision. Several works try to approximate this topic, paying particular 
attention to the mechanical aspects and the influence of the raw materials knapped, 
but less to the tool morphologies and its composition. In this session, we want to pay 
specific attention to the impact of particular knapping tools in concrete techniques 
during different periods of prehistory. 

In this respect, we will focus on two distinct areas: First, contributions based on the 
presentation and study of archaeological knapping tools and the associated assem-
blages from different periods and regions, with particular attention to the identification 
criteria, knapping utensils, techniques applied, products generated and raw material 
selection. Second, studies based on the analysis of experimental tools and lithic col-
lections focused on the variation produce both in instruments and by-products with or 
without archaeological parallels. 

We will establish a more precise definition of the technical evolution of human pro-
duction through the comparative study of tools in the archaeological assemblages and 
experiments based on the application of various knapping tools and techniques.
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The Mexica pressure blade production is one of the most relevant and, at the same time, 
intriguing techniques from past communities (Clark, 2012; Crabtree, 1968; Inizan & Pe-
legrin, 2002; Tixier, 1984). Inside the discussion of the original techniques proposed for 
the pressure blade production, there are some references for its production in different 
original documents in the example of the Mexica blades.

Different blade pressure techniques have been proposed in the past, mainly based on in-
direct references and textual information(Clark, 1982). In particular, in the excellent work 
made by Clark (Clark, 2012), most of the proposals of techniques and tools were provided 
by secondary interpretations made by anthropologists based on original sources such 
as Matrícula de Huexotzinco, the Relación de Michoacánor, the Codex Florentino, among 
other texts (Thouvenot, 1984)

However, this actualistic interpretation or slightly based on ancient recognitions mod-
els contradicts one of the most famous representations of the obsidian blade production 
presented in the Codice de Michoacan and particular glyphs' orientation related to the 
itzcolotli use recorded in the Matricula de Huexotzinco.

In this work, we propose an experimental alternative technique for the Mexica obsidian 
blade production based on real draws made by Fray Jerónimo de Alcalá in the Codice de 
Michoacan and evaluating the proposal presented by Clark in 1982.
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The production of lithic artifacts is usually associated to different knapping methods. 
Resulting flakes present metric and technological characteristics representative of the 
flaking method from which they were detached. However, lithic production is a dynamic 
process where discrete methods can be blurred with features varying along the process. 
As a result, flakes can present mixed features and the association to a concrete knapping 
method becomes less reliable. Here we focus on Levallois, Discoid and an intermediate 
system that shares features of both methods. Four Machine Learning algorithms (KNN, 
LDA, SVM and Random Forests) are employed to determine the capacity to differentiate 
knapping products from different production systems based on metrics and observed 
features. Results show that Machine Learning can achieve nearly a 0.7 precision for the 
identification of knapping methods along with the best variables for identification. How-
ever the detection of different knapping methods and the directionality of confusions is 
affected by the Machine Learning algorithm employed. Results also show that products 
detached from an intermediate method between Discoid and Levallois are unlikely to be 
confused with the latter. 
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Vale Comprido points are the most characteristic hunting weapon of the Proto-Sol-
utrean technocomplex as defined in the Iberian Peninsula and Southern France be-
tween 26 and 25 ka cal BP. In this communication we aim to understand functional and 
technological processes involved in their production and use by means of an experi-
mental study. We focus on the archaeological assemblages recorded at layer III of the 
Peña Capón rock shelter (Central Spain), where up to ten Vale Comprido points have 
been described. 

Although these armatures have been identified in a large number of sites throughout 
Portugal, Spain and France, to date there is no data on their impact fractures, thus 
hampering the scientific study of their function and use. Therefore, we have devised 
and conducted an experimental study aimed at understanding manufacture technol-
ogy and impact fractures found in the Vale Comprido Points recovered in Peña Capón. 
This study consists of five main steps: (1) technological analysis of the projectile points 
and associated assemblages, (2) experimental replication, (3) recreation of hunting 
activities using the experimental projectile points, (4) creation of a database compris-
ing all types of fractures observed during the experiment, and (5) comparison of the 
breakage patterns recorded in the experimental and the archaeological samples. Our 
results will contribute to the understanding of techno-economic behaviors of Pro-
to-Solutrean hunter-gatherers in the poorly-know regions of inland Iberia, including 
the adaptations of these groups to the harsh environments of the upland regions of the 
Spanish hinterland during Heinrich Stadial 2.
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The Mesolithic-Neolithic transition in the Ebro Basin (NE Spain) has been thoroughly stud-
ied during the last 50 years by means of fieldworks in dozens of archaeological sites, 
a fluid collaboration among the different research groups working in that region, that 
has produced a continuous flow of publications and three specific meetings dealing with 
the diverse Mesolithic sub-periods: Villafranca in 2018, focused on its microlaminar early 
phases (Román et al. 2020); Vitoria in 2005, dedicated to the Denticulate Mesolithic (Alday, 
2006); and Jaca 2008, whose objective was the Geometric Mesolithic, included the transi-
tion to Neolithic (Utrilla and Montes, 2009). 

One of the most striking features of this transitional period concerns the management 
of lithic raw materials employed for knapping geometric microliths across the Basin: a 
shift from “raw” marine or lacustrine cherts (of local and regional provenance) to ther-
mally-treated evaporithic varieties. This change runs in parallel with the appearance of 
double-bevelled microliths, which are mainly knapped on those “new” varieties. Visually, 
those finished pieces present white, nacre-like surfaces, and occasional thermal altera-
tions, while the unheated evaporithic nodules are grey or brown. Untreated, evaporithic 
cherts are extremely tenacious, unsuited for the pressure retouch necessary to generate 
the double bevel.

We have designed an experimental study that tries to explain this process. We hypothe-
sized that the Neolithic double-bevel flat retouch implies technical demands and thicker 
laminar supports, that could not be fulfilled with untreated “old” chert varieties used on 
the Mesolithic geometric pieces, that were obtained with the microburin blade fragmen-
tation technique. Besides, those “traditional” varieties (namely, the Monegros-type chert) 
seem to be extremely sensitive to thermal alterations, hampering the exploitation of heat-
ed nodules, while the thermally improved evaporithic cherts become far less tenacious 
and eases the knapping of thick blades and the retouching.
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In numerous archaeological sites, pebbles from alluvial deposits constitute a major 
source of raw materials procurement. It concerns various mineral environments, with 
diverse raw material types and modules (flints, quartz, quartzites, volcanic rocks, etc.). In 
these sites, we notice that the anvil split is frequently used to initiate knapping reduction 
processes.

The pebble morphologies (elongated, thin, spheric) and their dimensions can have a 
strong impact on knapping processes applied, in particular during the initialisation phase, 
both for flaking and, more rarely, shaping processes. Thus in numerous lithic assemblag-
es pebbles are splitted in two parts, used subsequently as blanks for flaking/shaping. This 
(or these) split is made most of the time by bipolar-on-anvil percussion. The two products 
can’t be assigned in classic categorisation, as there is no real core/real flake. In the case 
of flaking reduction processes, the result is the production of a plano-convex blank, half 
cortical, that can present often the flake morphology and thus present strong affinities 
with flaked-flakes. However, this kind of technical process has to be distinguished from 
ramification processes, even if the presence of one does not exclude the other.

In this presentation, we will consider several sites from the Early Middle Palaeolithic/
Late Middle Palaeolithic to discuss these techno-economic implications. In the involved 
sites, pebbles constitute the main modules of raw materials used or an additional source 
(Languedoc, Pyrenees-Garonne region, and northern Aquitaine Basin). They are located 
both in flint and non-flint environments. All were subject to detailed technological analysis 
in order to identify the main chaînes opératoires and the production objectives.
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The morpho-technical analysis of a huge lithic set documented in the archaeological site 
of Pla de la Guitarra d'en Roig (Ulldemolins, Priorat) has made it possible to discriminate 
the production of flakes to be configurated into gunflints. The site is situated in an old 
terrace of the Montsant River that it presents outcrops of evaprotityic flint (Ulldemolins 
formation) (Colombo, Escarré, 1994) as well as raw material in secondary position trans-
ported by the river. All this flint has been used and exploited for millennia.

In the superficial levels of this site, we have been documented big set of knapped flint 
composed by flake cores, discoidal cores, flat cores, and some little and irregular cores. 
We also recover flakes with wide striking platforms, very marked bulbs, and strong marks 
on the impact points. These stigmas that have been documented on this flint production 
are associated with the use of iron hammers. These general characteristics make it pos-
sible to link this set to the productions of gunflint, although other historic uses of flint such 
as tribulum, and lighters cannot be discarded.

By an experimental approach, the knapping processes have been replicated with different 
metal tools, in order to generate an experimental collection that can be used to discrimi-
nate the use of the iron hammer and its possible morphology.
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The introduction of the Neolithic period brings a whole series of notable technological 
innovations closely linked to the new agricultural and livestock production strategies, 
some of them related to the lithic productions. The Early Neolithic lithic productions 
aimed essentially obtaining blades, used for various types of work such as harvest-
ing, hunting, making ornaments (drilling), and others, and differ from those of the last 
hunter-gatherers

Several technological and experimental studies argue that one of the techniques used 
in laminar productions is indirect percussion. The documentation of important lithic 
assemblages in deposits such as La Draga (Banyoles) (Palomo et al. 2011, 20å12) and 
Coves del Fem (Ulldemolins) (Palomo et al. 2018, Minguell 2019) associated to punches 
of Cervus sp. antle raises the question of the use of these tools for blade productions. 

In this communication, we present the development and implementation of the exper-
imental protocol developed to contrast the presence of indirect percussion at these 
early Neolithic sites.
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Burins are flexible tools that have been analyzed in terms of typology, technology and 
traceology, showing great techno-functional flexibility. The interpretation of this mor-
photype has oscillated between two dichotomies: form/function and core/tool. 

The technological analysis of these pieces has pointed out in various contexts its role 
as cores, acting as a branch of the chaîne opératoire for obtaining bladelets and mi-
crobladelets. Following the framework derived from the volume "Burins préhistori-
ques: formes, fonctionnements, fonctions" (Eds. Bracco et al., 2006), we present a set 
of burin refits from the Magdalenian 

archeological units of Cova Gran de Santa Linya (SE Pyrenees). The analysis of tech-
nical attributes together with the examination of the refitting series allows us: 1) to 
identification of preparation actions by retouch. 2) to understand the technical actions 
related to the opening of extraction planes from ridge flakes 3) to explore the technical 
actions involved in the exploitation and volumetric reduction of the burins. 4) to recon-
struct the associated knapping sequences. 

The obtained results show some degrees of complexity in the configuration and ex-
ploitation of the burins. First of all, the simple burins are organized on the basis of 
a fracture, a plane or a previous removal and do not usually record notch or guide 
retouching. On the other hand, the more complex ones are based on a blank (flake or 
blade) modified by retouching to configure two lateral planes that will be exploited in 
successive phases. The analysis of the burins and the associated refits also allows 
identifying the production of standardized microbladelet supports that can serve as a 
preferential support for the configuration of back bladelets. 

The refit of the burin-cores allows us to characterize the burin-technology, as well as 
the knapping processes and the conditioning and preparation actions. Furthermore, 
this assemblage shows the evolution of the knapping methods used to obtain bladelets 
and the development of the associated technical behavior during the Upper Paleolithic 
in Iberia. 

Figure: Refitting illustrat-
ing burin-core technology 
and reduction method from 
Cova Gran de Santa Linya.
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During the Solutrean period, there was a great technological advance in the manufac-
turing processes of hunting tools. Mediterranean shouldered points, made by abrupt 
retouching, are one of the most characteristic tools of the final phase of this period, 
during the Upper Solutrean and the Evolved Upper Solutrean.

In Level II of the Cueva de Ambrosio site, we found a large lithic workshop, known as 
"Microstratigraphy", which is the top of the Solutrean sequence at the site. In it there 
are a large group of projectile elements from the Evolved Upper Solutrean. One type 
of those found are shouldered points, which are also represented in the rest of the 
Solutrean sequence of the site. In this work we have carried out a technometric study 
of this points that appear in the Microstratigraphy, analysing the following parameters: 
raw material, measurements, weight, type of support, negatives of the support, type 
and arrangement of the retouch, type of peduncle, shape of the shoulder and angle of 
the tip of the point.

Once the information had been collected and the morphotypes established, compari-
sons were made with the shouldered points analysed in the Upper Solutrean stratig-
raphy of the Cueva de Ambrosio and the Cueva del Parpalló (Gandía, Valencia). These 
comparisons provide data on the typological variations that occur in two different ge-
ographical areas, the centre of the Mediterranean coast and the Almeria area, which 
may be due to adaptations to the environment, the evolution of hunting tools or access 
to raw materials. It also provides information on the evolution of the shouldered points 
throughout the last stages of the Solutrean period, such as technological improve-
ments or adaptations to small variations in the climate and the fauna available at a 
specific site.
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Quartz has long been a popular material in many parts of the world for making stone 
tools. However, the properties and fracture mechanics of quartz complicate the iden-
tification and classification of flaked quartz, which can appear similar to quartz frac-
tured by natural and other (non-flaking) cultural processes. While archaeologists have 
attempted to address this ‘quartz problem’ largely through experimental studies, the 
analysis and interpretation of flaked quartz assemblages remain problematic. Here 
we present a review of literature that investigates the quartz problem, and a case 
study that examines the physical features of artefacts in an experimentally flaked as-
semblage—including a suite of ‘markers’ widely reported to be diagnostic of knapped 
quartz. The results suggest that freehand knapping of a vein quartz block will produce 
mostly shatter and small, undiagnostic pieces. Additionally, few artefacts (particularly 
medial flakes, distal flakes and angular fragments) will exhibit the proposed markers 
of knapped quartz. Nonetheless, the results suggest that the physical features of indi-
vidual quartz pieces, as well as assemblage composition, characteristics and context 
more broadly, are critical as part of an integrated approach to studies of flaked quartz 
technology. The dataset created for this study is freely available, providing the first 
example of an open-access dataset to aid the study of flaked quartz assemblages 
worldwide.
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To date, several researchers have proposed some techno-morphological criteria used 
to identify a certain knapping procedure based on replicative experiments. In par-
ticular, the characteristics of the butt (size, angle and presence of a lip), the bulb of 
percussion (size, presence of scar and undulations) and the longitudinal convexity of 
stone tools have been regarded as the key to distinguishing various knapping tech-
niques (direct percussion using hard hammers or soft hammers, indirect percussion 
and pressure). These criteria have been widely employed to describe and compare ar-
chaeological lithic artefacts from diverse geographic and chronological context. How-
ever, it should be noted that these characteristics only reflect the indirect effect of a 
certain knapping procedure (Rots, 2015). Considering that various factors influence 
its formation, we should focus on the microscopic manufacturing traces produced by 
the direct consequences of contact between the hammers and the stone artefacts. In 
recent years, Midôshima (2016) has analysed the microscopic manufacturing traces 
on the butt of obsidian stone tool implements experimentally and proposed several 
diagnostic features to identify different knapping techniques. In this paper, I attempt 
to examine what kind of difference can be found in microscopic manufacturing trac-
es not only in obsidian samples but also in hard shale and chert samples depending 
on the materials of hammers and the percussion modes. The results of experimental 
analysis show that the differences in the degree and type of polish spot, percussion 
circle and striations are more reliable indications of the materials the hammers were 
made of and the percussion modes. Although I recently proposed reliable criteria for 
identifying knapping techniques in obsidian stone tools based on the fracture wing 
analysis (Takakura, 2021), the results of this paper suggest that it is possible to identify 
knapping techniques even for hard shale and chert stone tools.
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Traceology, as a discipline, has always welcomed multi- and transdisciplinary ap-
proaches to better understand the complex phenomena related to the production and 
use of prehistoric tools. Such complexity stems to a large extent from the diversity of 
organic and inorganic raw materials used for tool production, and from a huge varia-
tion in the activities performed. 

Current research on functional analyses faces an increasing interest for multi-tech-
nique and multi scale approaches, including sequential views and quantitative meth-
ods to enable objective interpretations. However, there is still room for the improve-
ment of standard analytical procedures, as well as uncertainty on the necessity of a 
“common modern traceological method”. 

This session aims to promote this general debate and, specifically, to assess to what 
extent different raw materials require specific protocols in terms of experimental pro-
cedures, sample preparation, microscopic techniques, and quantitative assessment. 
Based on this goal, the call for participation is open to functional studies (use-wear 
and residues) dealing with a wide range of rocks as well as hard organic materials as 
bone, ivory, teeth, antler, or shell. Both methodological proposals and applied studies 
will be considered.
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The creation of modern experimental stone tool reference collections and the use of 
these tools in potential activities that have likely happened during the past is demon-
strated to be a key point in the stone tool use-wear studies. Moreover, the microscopic 
analysis of these experimental tools and the comparison of the results with those 
obtained from the study of the archaeological samples is of undeniable importance for 
understanding and interpreting the micro-wear traces observed on the archaeological 
lithic artefacts.

Here we present our ongoing experimental study with Cretaceous chert. This chert is 
one of the dominant raw materials in the Middle Pleistocene lithic assemblage of the 
TD10.2 sub-layer of the Gran Dolina site in Atapuerca (Spain). While carrying out the 
micro-wear studies of the archaeological lithic assemblage of the TD10.2 we came 
across with difficulties of, first, observation and recognition of use-wear traces on this 
raw material when applying just one type of microscope, and second, difficulties to 
interpret the results because of poor preservation of the raw material, overlapping of 
several use-related traces, and presence of some post-depositional alteration. This en-
couraged us to create a reference collection composed of unretouched and retouched 
flakes of Cretaceous chert, utilize them in a number of use-related activities such as 
butchery, hide, wood and bone working, and analyse the experimental tools by apply-
ing a multi-technique approach and using jointly optical (OM), 3D digital (3D DM), low 
vacuum scanning electron (SEM) and occasionally, also confocal microscopy. 

While the low-range magnifications of the 3D digital microscopy (nominally x35-x50) 
resulted to be an excellent tool for registering edge scarring/crushing, surface abra-
sion and general smoothing of the active edges, the higher magnifications (nominally 
x100-x500) of the optical (metallographic) microscope were optimal for detecting mi-
cro-polish and occasionally also some micro-striations on this raw material. Although 
being more time-consuming, the SEM, with its high image definition from low-range 
magnifications up to those impossible to reach with the other means, was the finest 
for analysing micro-scarring, micro-polish, and striations. Finally, the preliminary use 
of the confocal microscope allowed registering not only the changes of the topography 
of the used area but also to quantify some surface texture parameters and compare 
the results before and after use.

This study is still ongoing and although not all the problems related to the interpreta-
tion of the micro-traces of the archaeological assemblage is solved as yet; however, 
the experimental results and the multi-technique analysis applied, resulted to be high-
ly efficient for overcoming the micro-wear observation and recognition difficulties we 
had on this raw material when using a single microscopic analysis method. 
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Characteristic technical macro traces derived from flaking on anvil have been detected 
on a conspicuous number of stone artefacts from the Gash Group’s lithic assemblage 
(middle III - early II millennium BC) at Mahal Teglinos, located in the modern region 
of Kassala, Eastern Sudan. An experimental programme, focused on this knapping 
technique, have been developed using small pebbles and cobbles of quartz, quartzite 
and chert in order to have a reference collection of macro and micro technical traces 
allowing the correct interpretation of the archaeological materials. The association of 
macro and microscopical traces (evidence of polishing and striations), identified on the 
experimental materials, allow comparison and detection of the same technical traces 
on archaeological materials, as there are a few cases in which similar macro traces 
may be a result of the direct percussion flaking. Results of the experimentation, pre-
sented in this work, consist of a series of characteristic traces or association of traces 
derived from the flaking on anvil technique. The methodology, adopted for this study, 
includes the use of several microscopes for residue and traceological analyses. ESEM 
has been utilised to characterize, at an elementary chemical level,residue of material 
on flakes and cores derived from their impact with either percussor or anvil. Stereo, 
metallographic, and 3D digital microscopes have been utilised to characterize macro 
and micro technical traces.
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Impact fractures are a complex phenomenon controlled by many parameters, includ-
ing the physical properties of the lithic raw material. In projectile studies, the influence 
of raw material has been regularly underestimated and even considered irrelevant by 
some researchers. However, research into the fracture mechanics of brittle solids per-
formed since the 1970s presents raw material as one of the main parameters which 
affect the propagation of a crack inside a brittle material. Further work on fracture 
mechanics of brittle solids for archaeological application seems to have been on hold 
since the beginning of 1990s. Given that new analytical tools have been developed in 
the meantime, it is perhaps time to reopen the discussion, especially when we consid-
er the importance of fracture mechanics for the identification of projectile points and 
the understanding of projectile technology. Therefore, we carried out a pilot experi-
ment with a universal testing machine to examine how a set of different raw materials 
react to standard mechanical stress (simulating the stress developed during projectile 
impact). We present the results of this experiment and reflect on their implications for 
future work aimed at identifying projectiles in archaeological assemblages. 
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The origin and development of osseous technology remains poorly documented to this 
day. From the first evidence of utilized bone fragments in East and South Africa, some 
~2Myr ago, until the appearance of formal bone tools ~90 ka in Africa, and ~45 ka in 
the rest of the Old World, the archaeological record provides a limited number of spec-
imens scattered in time and space suggesting that bone tools didn’t entirely disappear 
from the technological repertoire of Pleistocene human groups. Recognizing expedient 
bone tools is not easy as many taphonomic processes converge to produceconfound-
ing modifications on faunal remains. Understanding what was their function is even 
more difficult owing to the limited number of studies on this topic and the contextual 
nature of past activities for which tools may have served. Here, we present ongoing 
archaeological and experimental research aimed to better understand the behavioural 
variability of the visitors at Lingjing, layer 11, Henan Province, China, a kill/butchery site 
dated to ~115 ka which yielded important hominin remains. Two experimental stud-
ies were undertaken to establish whether some faunal remains bearing flake scars 
could be interpreted as expedient tools, and, if yes, to explore their potential function. 
The first experiment focused on fracturing horse long bones for marrow extraction 
and see how fragments resulting from this activity differed from those unearthed at 
Lingjing. Based on experimental data, we present criteria that can be used by zooar-
chaeologists and technologists to recognize intentionally modified bone fragments, 
namely the number of flake scars and their arrangement on the bone fragment. These 
criteria allowed us to identify 56 expedient tools in the Lingjingfaunal assemblage. 
Comparing the size of these tools withthe associated lithic implements identified a 
morphometric continuumsuggesting their technological complementarity. The second 
experiment aimed to understand whether retouched bone tools could be efficient in 
butchery activities, and, if yes, how and to what extend would use wear develop in such 
context.Retouched cattle femur shaft fragments proved to be efficient when used to 
fileting meat from a pork ham along the muscle fibers. Confocal microscopy on elas-
tomer replicates produced at various time intervals helps us document the gradual 
development of a use wear polish characterized by a smoothing of irregular surfaces. 
Our results highlight the importance of making archaeologically informed decisions 
when conceiving an experimental protocol. They also further our understanding of the 
activities undertaken at Lingjing by early Late Pleistocene hominins.
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Functional studies are one of the archaeological disciplines that generated the most 
debate in favor of scientism in the analysis of material culture. However, much of these 
debates that took place in the 1980s and 1990s did not end, leaving part of the issues 
in oblivion. This fact caused methodological gaps that were never fully resolved. In 
addition, it must be considered that practically all the development of the discipline 
was developed on varieties of flint of the highest quality, and with means (especially 
"software") that did not allow obtaining the results that can be obtained today.

This work aims to discuss the need to rethink and / or homogenize both the sample 
processing protocols and the microscopic analysis itself focused on use-wear traces 
and residues. This type of analysis is very complex and is subject to many possible 
false positives due to the similarity of traces or residues with natural elements of the 
rock, incidental residues, or even with the redeposition of elements on the surface of 
the material to be studied (Pedergnana et al., 2016).

On the other hand, some of the basic aspects were left unsolved precisely due to the 
discipline's greatest drawback: the enormous time required for analysis. This has 
caused that on many occasions the use-wear features re described without having 
an exhaustive knowledge of the raw material itself, which lead to confound natural 
features or those caused by knapping with functional ones. In this sense, the sequen-
tial approaches (Ollé and Vergès, 2014), especially when applied to the less frequent 
materials, are fundamental to understand the wear formation processes. In this sense, 
it is no less important to choose the appropriate microscope for the characteristics of 
the material to be analyzed. Choosing an optical, digital, or electronic microscope can 
be the difference between obtaining satisfactory results or not, since each one offers a 
different type of information. Definitely, using them in a complementary way reinforces 
the results.

The objective of this communication is to present our methodological proposal that con-
sists of equalizing in importance the processing of samples, the characterization of the 
type of raw material, the multi-technical analysis and exhaustive documentation, as well 
as the use of dialectically programmed experiments. Taking these 4 aspects of functional 
analysis into account will allow obtaining much more reliable and verifiable data.
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Shark teeth, with evidence of use or not, are commonly found in numerous archaeo-
logical contexts in several places in the world. Despite its importance for ancient and 
traditional coastal groups, only recently the first experimental and microwear analy-
ses were carried out on this material.Fourteen experiments were undertaken to cre-
ate a variety of microwear types on shark teeth. The experiments included scraping, 
sawing and barking green wood, scraping and cutting fresh and dry bone, piercing and 
cutting fresh skin, hide and leather, as well as cutting and scaling fish, and, finally, the 
use of shark teeth as arrowheads. The methods for each experiment and the resulting 
microwear analyses are presented here, along with some first- hand observations on 
the experimental use of shark teeth as tools. Archaeological shark teeth were also 
analyzed offering a glimpse to the functional, technologic and cultural role of sharks in 
Brazilian precolonial groups. 
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The generic term: bone pointed tools used for a certain category of artefactsactually 
covers a whole range of items with various functions. The common element is the 
morphology of the active end, and not their functionality. Our presentation focuses on 
such an assemblage from the settlement atCheia (dated to the beginning of the 5th 
millennium cal BC). The study of this typological assemblage is important given the 
clear preference of the Cheiacommunity for making pointed tools from flat blanks, 
obtained from the long bones of ovicapridsby quadri-partition in double grooving. 
Our study was two-fold: 1. identifying the sequence of procedures in the technolog-
ical transformationalscheme from the mere bone to the finished pointed tool and 2. 
determining the functionality of these tools (as multipurpose items or designed for 
a single activity only). To reach our goal, we integrated three types of data: thedirect 
analysis of the archaeological implements, the data from other publishedarchaeolog-
ical assemblages, and our own experimental data. For the purposes of this research, 
we selectedthe diagnostic pieces such as preforms, blanks and manufacturing waste 
rather than the finished pieces. The microscopic study of the artefacts was vital for 
the correct characterization of the technological marks. Based on it, we attempted to 
reconstruct experimentally the entire succession of the manufacturing gestures, in or-
der to visualize their transformation scheme from the bone to the finished object. The 
experimental approach resulted in detailed records of the used raw materials, the time 
necessary for each type of procedure, the tools used and the results obtained duringe-
ach operation. Next, the experimentally created tools were tested in various actions, 
such as skin perforation, bone breaking, shell perforations, wood processing, vegeta-
ble fibre production, etc. The active front of these items was then observedalongsid-
eother variables such as the frequency and distribution of polish, micro-topography, 
the pattern of functional striations, the presence of microfractures and wear off sur-
faces. In addition, the archaeological and experimental marks were analysed with an 
Olympus stereo-microscope and a Keyence VHX-600 digital optical microscope. The 
observations made on the archaeological specimens were compared to those on the 
experimental replicas in order to test thehypotheses regarding the ways the pointed 
tools were manufacturedand used by the prehistoric communities.
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Since the origins of technology, human groups have used a wide variety of lithic and 
organic raw materials to make tools. Specifically, bone was used as raw material for 
creating knapped tools since the Lower Pleistocene [1, 2]. However, the recognition of 
suchelements in the archaeological record has generated some debate, since modern 
taphonomy showed thatcertain non-anthropic agents generate modifications that can 
mimic knapped bone tools. As a consequence, to date criteria of identification of ar-
chaeological bone tools are not clearly defined. 

Thus, an experimental program of intentional anthropic fracturing of fresh and semi-
dry bovinaelong bones has been performed. Some of the diaphyseal fragments ob-
tained were retouched and later used in different activities in sequential experiments. 

The objective is to describe the bone toolmaking process and the retouched tools ob-
tained experimentally according to technological criteria. The technological analysis 
methodology is based on an adaptation of the Logical Analytical System [3], which 
bases on structural categories within anoperative chain more than on techno-typolog-
ical features. It has been widely used for the analysis of Pleistocene lithic assemblages 
and is here applied for the first time to for the study of bone industry. In addition, the 
tools have also been studied from the functional perspective, analysinguse-wear in 
different activities (carcass processing, hide working, plant processing) with different 
microscopic techniques.

The results obtained present new analytical criteria with which to describe bone tools 
from an holistic perspective. We made progress on the identification of criteria to dif-
ferentiate intentional retouching in bone tools, we assessed the effectiveness of the 
tools in different activities andmonitored the use-wear formation process on them.

In addition, these analysis criteria allowed the comparison between assemblages of 
artefacts of different raw materials such as lithics. It is a new proposal for the inter-
disciplinary study of bone tools and thus contribute to the recognition of knapped bone 
tools in archaeological contexts.
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Harvesting techniques are a fundamental element of past farming technologies. Spe-
cific tools were used for harvesting cereals even prior to cereal domestication. Un-
fortunately, in most of the archaeological contexts perishable materials are not pre-
served and little information on the morphology, size and use of the first sickles is 
therefore available. An invaluable source of information is represented by those few 
sites characterized by a good preservation of organic remains (i.e. submerged, lake-
shore or lake dwelling sites). Through the study of their exceptional archaeological 
record, our perception of Neolithic societies can deeply change. This is the case of a 
lakeshore site, excavated between 1992 and 2006 in the Lake of Bracciano, near Rome: 
La Marmotta. Among the extraordinary materials recovered from the excavations, 52 
wooden sickles were brought to light. In this research, we tackle the study of the three 
most complete and well-preserved La Marmotta sickles. The three sickles present 
considerable typological variations between them, concerning the shape of the handle 
and the size of the cutting edge. Their study is conducted through an innovative multi-
disciplinary approach. All the components of the tools are analysed: the stone inserts, 
the wooden haft and the adhesive substances used to fix the stones on inside the 
haft. Followed analytical approach combines: (1) use-wear and microtexture analysis 
through confocal microscopy, (2) taxonomical and technological analysis of wood, (3) 
GC-MS analysis of the adhesive substances, and (4) pollen, phytoliths and NPP analy-
sis of the remains incorporated within the glue. Such an integrated approach allowed 
not only to reconstruct the manufacture, use and management of the tools, but also to 
reconstruct more precisely the type of cultivated cereals and the conditions of the field 
during the harvesting.
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Over the past fifteen years, lengthy and continued microscopic and experimental pro-
grams have been developed in order to understand the dynamics that people and ma-
terials had in the past in the La Plata Basin. Both horticulturalist and hunter-gatherer 
groups used clay, bone, lithic and shell as raw materials for a variety of tools during 
the late Holocene. Nonetheless, we frequently encountered difficulties in the appli-
cation of study-protocols, mainly in the microscopic techniques and the definition of 
use-wear traces relevant to define patterns in these different raw materials. Here, we 
discuss the relevance of having a common language in use-wear analysts but recog-
nizing the specificities of each raw material using bone, lithic and shellassemblages 
of different archaeologicalsites as a reference.We evaluate particularities in the use 
of optical devices, magnification and definition of critical traces. As a result, we note 
that differences among materials can be addressed in each variable of analysis, and 
they are related with the nature of the material under study. Results show that lithic 
and shell pieces being mostly flat, and brittle develop polishes as critical features that 
should be seen under high magnifications, conversely rounded and plastic materials 
such as bone and antler show striations as indicators of use-wear that are better seen 
under lower magnifications. 



172

EXPERIMENTAL KNAPPING AND LITHIC TAPHONOMY

12. USE-WEAR ANALYSIS:  
THE SAME PROTOCOLS FOR  
DIFFERENT MATERIALS?
POSTER

Features of the production equipment of the Gissar culture  
in the light of traceological studies (based on materials  
from the Gulikandoz monument, Tajikistan)

Skakun, N. N. 1, Terekhina, V. V. 1, Shulga, D. M. 2, Bostanova, T. M. 3

1 Institute for the History of Material Culture of the Russian Academy of Sciences 
(IHMC RAS), Dvortsovaya Embankment, 18, 191186, Saint-Petersburg, Russia.

2 Saint-Petersburg Bread Museum, Saint-Petersburg, Russia.
3 A. Donish institute of history, archeology and ethnography, 734025, Dushanbe city, 

Republic of Tajikistan, 33, Rudaki Avenue.

skakunnatalia@yandex.ru; terehinavera@mail.ru; ladarsak@yandex.ru;  
tahmina79@gmail.com

The Gissar Neolithic culture was spread in the regions of Southwestern Tajikistan in 
the 6th - 4th millennium BC. It differs from other Central Asian cultures in the absence 
of ceramics and in the presence of archaic features in the production inventory, con-
sisting of pebble and flint items. At the same time, the Upper Paleolithic traditions are 
preserved in the pebble complex, and Mesolithic forms are present in the flint, along 
with the Neolithic inventory.

 Many sites of the Gissar culture are not stratified and Gulikandoz is one of such ob-
jects. It is distinguished by a large number of stone tools, numbering more than 3000 
items, while most of the Gissar sites (also without a cultural layer) contain from 20 to 
100 artifacts and are temporary habitats left by mobile groups of hunters.

Among the pebble tools, the types characteristic of the Upper Paleolithic sites are dis-
tinguished: choppers, choppings, large scrapers and side-scrapers. Numerous pebble 
flakes range in size from 3 to 8 cm; individual specimens of the blades reach 2 cm in 
width and 6.8 cm in length.

The flint part of the collection includes cores, blades and flakes without traces of 
secondary processing; among the typologically expressed tools, there are scrapers, 
borers, tools with burin blow; there are also microcores, microblades, and geometric 
microliths of Mesolithic appearance.

Numerous wastes of stone-processing production, as well as flint cores for blades 
and micro-blades, pebble choppers used as cores for obtaining flakes, allowed the 
researchers who discovered this site to interpret it as a workshop for the processing 
of stone raw materials.

 The conducted traceological analysis of a sample of 1500 items showed that 72 peb-
ble and 356 flint artifacts were tools with well-pronounced signs of wear. Among the 
scrapped items were found tools associated with various types of economic activities. 
Moreover, many of them are blades and flakes without additional processing.

When cutting meat, in most cases knives with flint inserts were used; for the primary, 
coarse processing of the hides, large pebble scrapers, sometimes choppings, were 
used, and for a more delicate finish - flint scrapers, skin stitching was made with flint 
borers; woodworking tools are represented by flint saws, drills, chisels, planing knives, 
among pebble woodworking tools large side-scrapers, choppers, choppings were 
found; bone-processing tools include pebble scrapers and choppers. It should be not-
ed that a knife for cutting grass was found among the pebble flakes. Arrows equipped 
with inserts made of micro-blades and geometric microliths of various shapes, which, 
as a rule, do not show signs of wear, could serve as hunting tools.
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Traceological analysis shows that pebble raw materials were used mainly for scraping 
and chopping tools, while the functions of flint tools were more diverse. They were 
used in operations such as cutting, sawing, scraping, making holes, etc. Thus, the data 
obtained indicate that the Gulikandoz site, which was previously considered only as a 
workshop due to the abundance of stone processing waste, was in fact a place where, 
in addition to stone processing, various types of production activities were practiced.
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Lithic use-wear analysis was originally dominantly developed for determining the uses 
of flint tools, and a large majority of archaeological applications continue to be focused 
on flint and flint-like rocks. While several relevant contributions have been made to 
extend the methodology to raw materials such as quartz and quartzite (e.g. Knutsson 
1988; Pedergnana et al. 2017) and wear formation on igneous rocks is also under fur-
ther investigation (e.g. Asryan et al. 2014), many non-flint rocks remain underexplored 
in terms of their potential for functional analysis. Equally lacking is a clear consensus 
as to what (if any) extent the principles of wear formation can be transferred from one 
raw material to the next. We address this question by discussing the results of a recent 
blind test and complementary analysis of experimentally used tools made of doler-
ite, hornfels, mudstone, quartz, and quartzite. The test was taken by an analyst who 
had previous experience in the analysis of flint, quartz, and, to a more limited extent, 
quartzite, but no prior experience with dolerite, hornfels, or mudstone. The artefacts 
were first analysed for use-wear under low magnification with a stereomicroscope 
(magnifications 6.5-50×) and subsequently with the combined use of both low and 
high magnification (the latter achieved with a metallurgical microscope, magnifica-
tions 100-500×). The interpretations from the two steps of analysis were handed in 
separately to allow examining the effect of analytical technique. The blind test results 
permit directly discussing the transferability of identification criteria and the potential 
risks involved, and shed light on the basic differences in macroscopic edge damage 
and microwear formation between the selected raw materials. With this contribution, 
we hope to encourage further discussion among experts to determine how to best 
construct lithic reference libraries and how to deal with the particularities of different 
raw materials in order to maximise their potential for functional studies.
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Traceological studies are necessary to understand not only the function of stone tools, 
but also the settlement dynamics of hunter-gatherer groups. Specifically, the analysis 
of the endscrapers can provide information of great interest on the activity performed, 
type of material worked, as well as the phase of use-life cycle where the piece has 
been discarded. In this case, the comparison of the reduction data of these artifacts, 
and the documented use-wear patterns can determine if the pieces were abandoned 
after use, or if they were intended to be used again.

The case of endscrapers is also paradigmatic in terms of their direct correlation to 
scraping activities, and more specifically to hide scraping. However, traceological ana-
lyzes such as the one presented here are showing how this relationship might not 
always be that common, allowing the reinterpretation not only of the individual tools, 
but also of the settlement patterns and site function.

In this work, the data obtained from the Cova de les Borres’ level 2.0 endscrapers, 
attributed to the Final Upper Magdalenian will be presented. The analysis of this as-
semblage is of special relevance since it has one of the most intensely resharpened 
sets of endscrapers in the Prades mountains (Morales et al., 2016). A multiscalar and 
multitechnical analysis has been carried out, to obtain information on both residues 
and traces of use, although practically all the data came presented in this communi-
cation corresponds to the latter approach. The combined complementary documenta-
tion, with the optical microscope and with the 3D digital microscope, has allowed us 
to verify whether the artifacts were used, if they have evidence of resharpening and if 
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they were hafted. In addition, it has been possible to assess if they were used for one 
or more activities, and the types of worked material.

The results confirm that level 2.0 from Cova de les Borres contains a very high relative 
frequency of used tools, with a high reutilization rate and with a wide variety of worked 
materials. This variety, together with the data already published on the reduction of 
endscrapers and recycling of raw material allows us to infer that the most ancient oc-
cupations at Cova de Les Borres would most likely result from long-term settlements.

12. USE-WEAR ANALYSIS:  
THE SAME PROTOCOLS FOR  
DIFFERENT MATERIALS?
POSTER



177

EXPERIMENTAL KNAPPING AND LITHIC TAPHONOMY

12. USE-WEAR ANALYSIS:  
THE SAME PROTOCOLS FOR  
DIFFERENT MATERIALS?
POSTER

The Recognition of the patinated use-wear on Andesite artifact 
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In the western part of the Japanese archipelago, Sanukite, a type of Andesite was a 
common lithic raw material. Although previous studies have shown that different types 
of polishes as use-wear are found on Sanukite stone tools depending on the ways and 
amounts of use, and types of objects (Midoshima 1988; Harada 2002), few experiments 
have been conducted on such Andesite for both use-wear and post depositional sur-
face modification (PDSM) events. Since Sanukite is susceptible to patinating, however, 
it is a challenge to clarify the effect of patination in order to analyze use-wear on tools. 

In this study, I aim to examine the characteristics of use-wear on Sanukite stone tools 
and to investigate how these use marks are affected by patination with following ex-
periments. First, after sawing deer’s flesh, bone, and antler, and wood with the differ-
ent number of times by Sanukite flake stone tools that I made, I observed the use-wear 
under a metallurgical microscope (OLYMPUS BX3M-LEDR). As the previous studies 
have shown, some types of polishes were observed corresponding to the amounts of 
sawing and types of objects. Polishes were formed on the convex areas because the 
surface of Sanukite is uneven. In addition, line marks were observed along with the 
polishes in the experiment with wood, and especially many ones with deer’s bone and 
antler, which suggests that we could reconstruct directions of works. 

The second experiment is now ongoing; I am planning to soak the Sanukite flake tools 
used in first experiment into a sodium hydroxide solution and store them at a constant 
temperature to patinate them. The flake tools will be removed from the solution and 
observed under the same metallurgical microscope to see how the use-wear observed 
under the influence of patinating. The preliminary results in the experiment will be 
shown in this presentation. 
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In the last decade, studies on the use of ground stone tools (GSTs) experienced a sig-
nificant increase in the application of new analytical methods. These include primarily 
quantitative methods, such as 3D modelling, surface morphometry and spatial anal-
ysis. In this contribution, we present the results obtained by integrating quantitative 
analyses to the qualitative information achieved through the study of use-wear and 
residues under optical light microscopes.

Our integrated methodology comprising controlled experiments, 3D modelling, surface 
morphometrics, use-wear and residues analyses has been developed to investigate 
the use of quartzite GSTs in plant food processing activities. In doing so, we built an 
extensive experimental dataset used as a base to investigate the function of GSTs from 
the Mesolithic site of Vlasac. Located in the Danube Gorges region (Serbia), the site 
yielded the richest assemblage of Late Mesolithic GSTs recovered so far, allowing for a 
thorough investigation of the role of these tools in daily life activities. Our analyses al-
lowed us to provide one of the first corpus of evidence about the use of Late Mesolithic 
plant food technology. On the one hand, use-wear and residues analyses suggest the 
exploitation of a diverse range of wild plant species, including grass grains and fruits. 
On the other, the application of surface morphometry and spatial analysis permitted us 
to understand better the role (i.e. active or passive tools) and reconstruct the complex 
lifecycle of the GSTs recovered at the site. Our study demonstrates how the integration 
of qualitative and quantitative analyses on GSTs can contribute to a) understand the 
use of these tools in plant food processing tasks and b) enhance residues sampling 
strategies to be performed in the field; c)provide solid and replicable results. Further-
more, by discussing the limits and pitfalls of the sole application of quantitative meth-
ods in functional studies, we underline the importance of observing and describing the 
qualitative variables of use wear and how these latter are essential to provide reliable, 
functional interpretations.
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Almost one century ago, S.A. Semenov’s research promoted a renewed approach to 
Prehistoric tools. His aim was the analysis of tool function as a way to unveil the char-
acteristics of past societies. Since then, functional studies have been constantly im-
proved thanks to the contribution of numerous specialists and the incorporation of new 
experimentations and means of observation of use-wear traces and residues. During 
the last decade, the emergence of new methodologies for the analysis of use-wear 
traces and residues, based on quantitative methods (i.e. 3D surface analysis, chemical 
analysis like XRF, FTIR, EDX, …), is opening new opportunities for a better identification 
of tool function. First trials for the study of archaeological tools are offering promising 
results. Moreover, the application of two or more independent approaches contributes, 
in this last decade, to consolidate the scientific premise of the functional analysis. 

In this session, we will deal with the new methodologies that are used in order to un-
derstand all aspects related to Prehistoric tools. We are interested in the identification 
of Prehistoric tool use (e.g. stone, bone, metal, pottery), but without forgetting other key 
aspects, as hafting systems, the impact of post depositional alterations, indications of 
transport and all questions that could provide us a better understanding of how Pre-
historic groups produced and used technologies for fulfilling their economic, social 
and symbolic need.
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Manufacturing sequences of prehistoric artefacts constitute a valuable source of in-
formation about the ways of doing and work processes carried out by the past human 
communities. Similar to other artefacts such as lithic industries or other knappable 
materials, research on ceramic vessels can also inform us about technological pro-
cesses and specific actions applied during the transformation of raw materials. This 
is specially visible along the different production stages of vessels before obtaining 
the desired product: the selection and supply areas of raw materials, temper addi-
tion, the technologies and forming processes used to obtain the basic volume, surface 
treatments, decoration techniques, and the firing and post-firing processes. It is highly 
remarkable the variability of forming techniques used in the production sequences of 
vessels which are specifically related to the ways of doing and the technical know-how 
of their producers.

This communication focuses specifically on the forming processes of vessels and the 
methodological protocol applied to identify these techniques on ceramic assemblag-
es from several Early Neolithic contexts of the Iberian Peninsula. This methodology 
is based on the macroscopic analysis and the systematic examination of traces pre-
served on the surfaces of potsherds, their fracturing patterns and the organization 
of pores and particles on the cross-sections (Cámara, 2019; García Rosselló and Cal-
vo Trias, 2013). The analysis of manufacturing traces has emerged as a key method 
for exploring what sort of technologies were used in the first pottery productions in 
Europe. Indeed, current technological studies on the first ceramic vessels reveal the 
coexistence of several forming techniques and ways of doing linked with the spread 
of the Neolithisation process in the Western Mediterranean during the 6th millennium 
BCE (Gomart et al., 2017). The first results obtained from several Early Neolithic sites 
from the southern (Cámara et al., 2021) and the northeastern Iberian Peninsula also 
point towards the extension of very similar ways of doing since the appearance of the 
first pottery productions with the Neolithisation process in this area. The present study 
presents the methodological protocol as well as part of the first results obtained. 
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The paper discusses the techno-functional analysis of flint daggers and foliate points 
from the Copper Age cemetery at Torre della Chiesaccia (Rome, Italy). The excavation, 
conducted between 2006-2007, has unearthed 15 burials in underground rock-cut 
chambers that are typical of the Copper Age “Gaudo Culture” (Anzidei and Carboni 
2020). The burials yielded large numbers of grave goods made from flint raw materials 
including bifacial daggers, daggers on long blades, and foliate points with tangs.

The technological analysis of the artefacts highlighted complex and specialised pro-
duction sequences. In particular, the daggers reflect a high degree of craft skills re-
lated to different flint types and knapping traditions (e.g., bifacial shaping/retouch or 
blades’ making using the pressure technique). 

Functional analysis using both low and high-magnification approaches allowed us to 
identify macro- and micro-wear traces, revealing a range of uses. The use-wear anal-
ysis was complemented by preliminary qualitative/morphological and spectroscopic 
analysis of organic residues preserved on the functional cutting edges. The data sug-
gest that the daggers were employed for cutting plants and soft animal tissues (e.g., 
muscle) (Caricola et al., 2020). The foliate points, originally interpreted as arrowheads 
due to their size and morphology, showed in some cases traces of cutting and scraping 
activities (e.g., soft animal tissues, fresh hide or leather) revealing that they had been 
used as knives. These objects, thanks to prolonged uses and consequent edge retouch-
es, were often modified in their shape and function (Lemorini et al., 2020).

Our integrated study has revealed the complete life cycle of the flint daggers and fo-
liate points from Torre della Chiesaccia, highlighting complex systems of production, 
object imports, use, maintenance and deposition. These data indicate that the objects 
had not been manufactured for the grave but were placed in burials following (at times) 
lengthy and complex life cycles.
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The understanding of the processes operating in the production of lithic artefacts in-
volves a notion of a temporal dimension where successive events are capable of il-
lustrating manufacture stages of a specific instrument. In the theoretical field, these 
techniques have been long supported by the concept of “Chaîne Opératoire” starting in 
Europe and latter in South America, as an analytical approach that would provide the 
most plausible inferences about the sequence, the techniques and methods required 
as a way of characterizing a whole lithic industry. Our aim is to show that any concept 
that considers the development of activities as a process that takes place in an orderly 
manner within a certain time, works equally with the idea of sequence models and 
that this is not, and never was, a particularity of the French approach. In this talk we 
will present other forgotten or little-known approaches from a theoretical perspective 
in order to show that each method is directly conditioned by the hypotheses and the 
context of a given assemblage. 
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What were they using these tools for? Preliminary results 
from Bhando Qubo, A Harappan site from Sindh, Pakistan.
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Mackay in 1938 had said that, ‘no arrowheads nor weapons of flint have as yet been 
found, and though this has been termed a Chalcolithic owing to the presence of these 
long flint flakes, copper and bronze already practically entirely ousted stone’. But when 
we looks at the artefacts found from most of the Harappan civilization/Indus Valley 
Civilization sites situated mostly in, now politically divided India and Pakistan, we see 
that stone tools were very much part of the society and were utilized for an array of dif-
ferent functions and most probably formed part of day-to-day life of people. Scholars 
have worked exhaustively to understand the technology behind these tools and their 
typological distribution. Functional aspects of these tools are, however, still lacking. 

This presentation gives preliminary results of an ongoing MSCA-IF project, Phy-
tolith Analysis and Stone Tools: a socio-ecological analysis of stone assemblage of 
North-Western South Asia (PAST). The project aims to understand the function of lithic 
tools related with plant use, through a multivariate analysis of plant remains, focus-
ing on phytoliths. The stone tools analysed here belong to the site of Bhando Qubo, 
situated in Sindh, Pakistan, a site culturally affiliated with Early Harappan and Mature 
Harappan periods. This is the first of its kind analysis undertaken from a South Asian 
site. The preliminary results show presence of long-cell phytoliths from the residues 
which have been extracted from the tool edges. 
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Exploring the variability of cereal harvesting gloss using  
confocal microscopy
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Cereals (wheat and barley) were first domesticated in the Levant, around 10,500 years 
cal BP. Before domestication, wild cereals were reaped in natural stands and later 
cultivated. We have analysed the evolution of harvesting gloss in sickle blades through 
confocal microscopy at the dawn of agriculture in the Levant. Once cereals were do-
mesticated, varieties of wheat and barley were part of the Neolithic packages that 
were brought into Europe by the Neolithic colonizers. The analysis of sickle gloss in 
Neolithic contexts where domestic species were exploited, indicates the existence of 
an important variability in the textural characteristics of this use-wear trace. We are 
carrying out a new experimental programme of harvesting domestic cereal, trying to 
explain this variability. For this, different species of cereals are reaped in several eco-
logical conditions. First results indicate that confocal microscopy and texture analysis 
through the study of sickle gloss are efficient methods to discriminate harvesting tech-
niques used for reaping domestic cereals. 
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Use-wear polishing as a dynamic process: How polish  
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material and allows the identification of the intensity of work
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It is widely accepted that use-wear polishing is a dynamic process. Two opposed mod-
els of use-wear polish development have been put forward. R. Grace and colleagues 
proposed that every kind of polish generated by every worked material passed through 
the same steps, so working a soft contact material for long period would cause the 
same alteration as working a harder material for a shorter time. Contrasting with 
Grace’s model, P. Vaughan identified three successive phases: generic weak polish, 
smooth pitted polish, and well-developed polish. Accepting one of the two models had 
implications in whether the diagnostic capacity of polishes for the identification of the 
worked material was accepted or not. We have carried out sequential experiments of 
working hide, meat, wood, bone, antler and reeds, measuring the polished surfaces of 
the tools every ten minutes. Our research shows that use-wear polishing is a dynamic 
process and surface texture evolves continuously during the working time, but most 
texture modification takes place during the first phases of work. The way in which 
polish texture evolves through time differs from one contact material to the other. We 
have generated dynamic models of polish texture in which not only the worked mate-
rial but also the time of use is considered. These models allow a better identification of 
the worked material in the first stages of use and reducing the overlapping of polishes 
of similar characteristics (i.e. bone and antler). Moreover, these dynamic models allow 
evaluate the intensity of work. Following this potential of the method, we explore the 
possibility of analysing the intensity of use of tools used for harvesting cereals. 
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Data collection and interpretation based on the use-wear 
and residue analysis of chipped stone artefacts from Iron 
Gates (Serbia): choices or necessities of past communities
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This paper aims to elaborate the results of both use-wear and residue analysis of the 
chipped stone tools from three sites in Iron Gates region (Lepenski Vir, Padina and Vla-
sac) which have been inhabited during the Late Glacial and Early Holocene, and where 
the Mesolithic-Neolithic stratigraphical sequence is recorded. 

The importance of this specific period, which initiated in mid 7th millennium BC, lies 
in the knowledge transfers between the local groups and incomer populations, that 
have altered the perception of usage and the variety of contact materials. An important 
part of the interpretation is dedicated to monitoring the prehension modes of chipped 
stone tools from this region and the different types of handling. These results complete 
the IDs of the chipped tools, illustrate the needs or choices of the Iron Gates commu-
nities and additionally reveal the invisible elements of the tools. Hence, the artefacts 
with traces of extensive usage and superpositioned traces of hafting or prehension, 
as noticed on the material from Lepenski Vir, show the need of the local population to 
utilize all of the available resources. However, the situation was not the same in all the 
settlements, and the choices of the tools and their pre-selection for specific activities 
is not always visible in the archaeological record. At Padina and Vlasac there was a 
less extensive utilization of the lithic tools, with rare overlapping of prehension and 
use traces. The analysed sample displays a variety of the worked materials and pre-
hension types, even though traces of tool handling were not noted in larger quantities. 
Therefore, the aim of this paper is to give an insight into the daily choices or neces-
sities of Iron Gates communities based on diverse types of data extracted by low and 
high-power approach, FTIR and SEM-EDX analyses.
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From the Structure of Materials to their Efficiencies in Action:  
A multi-scalar approach to provide new insights into tool-kits  
function
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The diversity of raw materials selected for the production of tools is important, particu-
larly in the Middle Pleistocene archaeological sites of southern Europe. Techno-eco-
nomic analyses often reveal a dichotomy in the chaînes opératoires according to the 
nature of the raw materials. Once it has been demonstrated that there are no im-
possibilities induced by the morphology of the materials, how can these choices be 
explained? 

Any reduction process is underpinned by a functional objective. The hypothesis we 
propose to develop concerns the link between petrographic choices and functional ob-
jectives, based on the postulate that there is a different functional efficiency between 
raw materials. This new approach - which we call "eco-functional" - is based on three 
research axes: analysis of the micro-structure, mechanical characterisation and effi-
ciency experiments. 

The development of this methodology is carried out at the expense of samples of flint 
(Portel-des-Corbières, Aude), quartzite (Save alluvium, Haute-Garonne) and basalt 
(Lézignan-la-Cèbe, Hérault), used in several major archaeological sites in the South of 
France (e.g. Bois-de-Riquet; Caune de l'Arago; Montmaurin). The samples are subject-
ed to petrographic analysis focusing on the description of the rock's micro-structure. 
These data are completed by density and elasticity measurements. Finally, the effec-
tiveness of the materials is evaluated by carrying out dedicated experiments. 
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It has long been suggested, and tested, that the differences in the mechanical proper-
ties of lithic raw materials may influence lithic procurement and production systems, 
technological strategies, tool durability and suitability, breakage, and also patterns of 
physical and chemical alterations. We would like to take the opportunity provided by 
this session, to focus on the last two - functional breakage and taphonomic alterations 
- with special interest in the application of taphonomic approaches, especially those 
studies devoted to the identification of cultural and natural trends in the lithic record. 

Numerous researches have explored the role that the differences in lithic raw mate-
rial properties such as brittleness, hardness, texture, inclusions, size, and form have 
played in shaping the morphological and spatial attributes of lithic assemblages. For 
instance, while mechanical properties may not influence fracture types, they can affect 
the frequency of breakage or edge damage. As well, rock mineral composition is a key 
factor that may enhance or diminish the capability of an artifact to record reclamation 
events. 

In this session, we invite researchers to present works that explore the variability in-
troduced by the properties of lithic raw materials in the patterns of artifact breakage 
and/or in taphonomic effects. Researches dealing with different natural and anthropic 
processes, actualistic perspectives (experimental and naturalistic studies), methodo-
logical issues, as well as case studies are welcome.
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The proposed presentation focuses on the analysis of wear traces formed on phtanite, 
a sedimentary rock composed mainly of quartz and clay, with variable grain size from 
coarse to fine. It has been used throughout prehistory by the first hominids. An ex-
perimental program was set up to investigate the possible gestures and activities un-
dertaken by Neanderthal populations during the Middle Paleolithic. This experimental 
reference corpus is then applied to the Middle Paleolithic artefacts from Mutzig-Rain 
(Alsace, France). It will also help to understand the mechanics of wear and trace for-
mation intrinsic to this rock. Our experimental protocol is based on a total of 108 ex-
periments carried out with mainly animal and vegetal matter. Although our results 
are only preliminary at this stage, some conclusions can be drawn. It appears that 
the formation of use traces on phtanite is, at the same time, both similar and different 
to those observed on flint, depending on the actions carried out. It was observed, for 
example, that during the same experiment traces develop far slower on Phtanite than 
on flint but can also create a strong rounding/blunting. This raw material is difficult 
to interpret, at least for the moment, it seems to present the same macroscopic wear 
mechanisms as those of flint. The microscopic criteria still require confirmation. An 
application of the corpus to the phtanite industries of layer 7d of the Mutzig site is also 
in progress. In the long term, this study will extend the functional analysis on phtanite 
to other archaeological levels of the Mutzig deposits, periods and geographical areas. 
It will also help us to better understand the mechanics of wear and the formation of 
traces on second choice raw materials, such as phtanite. 
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The presence of large blades, arrowheads and scrapers made in chert in funerary con-
texts in Europe has been widely described by many authors. This phenomenon, which 
appeared in the northeast of Iberian Peninsula during the third millennium BC, has 
aroused grate interest due to its functional, economic and symbolic nature. Its broad 
territory, with great variability of local siliceous raw materials, the close distance with 
good quality procurement areas and the cultural differentiation of the burials –caves 
and megalithic architectonic structures–, have contributed to the development of mul-
ticultural and multitechnological expressions, which are reflected in the archaeologi-
cal records as variability of shapes and techniques linked to the same social realities. 

The aim of this study is make known some real cases located in the Penedés region 
(near from Barcelona, Spain) where the same phenomenon it is expressed similar-
ly but adapted to the characteristics of the raw materials, shows as example the 
uses of local chert, from the Priorat region in Tarragona (Spain) and exogenous one 
(Apt-Forcalquier chert) from Provence region (France), comparing the knappable and 
retouch techniques –pressure and knapping–, shapes (like foliaceous and peduncle 
and fins arrowheads, and different types of blades) and its possible functional uses. 
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Lithic analysts have long recognized that stone tools accrue damage through natu-
ral taphonomic processes, and this damage can make identifying cultural usewear 
difficult. In this paper, we present the results of one of the longest experimental stud-
ies documenting damage to chert artifacts caused by soil shrink/swell. Experimental 
tools and flakes were subjected to the repeated shrink/swell of a clayey vertic soil over 
an uninterrupted period of 15 years. High-power usewear analyses are used to docu-
ment the location and intensity of post-depositional modifications. The results provide 
new experimental data useful for researchers seeking to distinguish culturally used 
artifacts from the taphonomic damage that occurs in vertic soils. 
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An experimental assessment on different lithic raw materials

Weitzel, Celeste 1, Borrazzo, Karen 2, Pazzi, Franco 1 
1 CONICET, Área Arqueología y Antropología, Museo de Ciencias Naturales, Necochea, 

Buenos Aires, Argentina.
2 CONICET, Instituto Multidisciplinario de Historia y Ciencias Humanas  

(CONICET-IMHICIHU). Buenos Aires, Argentina.

celweitzel@gmail.com; kborrazzo@yahoo.com.ar; francopazzi@hotmail.com 

Archaeology showed that people used a great variety of lithic raw materials for making 
their stone tools in the past. Factors such as availability, quality, accessibility, function-
al requirements, and social networks, deeply influenced the composition of archaeo-
logical lithic assemblages. Also, the physical properties of toolstone (i.e. brittleness, 
hardness, texture, inclusions, etc.) have an effect on the morphological modifications of 
artifacts when subjected to different cultural activities or natural processes.

In this work we analyze the characteristics of the morphological modifications (frac-
tures, tool pseudomorphs) resulting from trampling on experimental lithic artifacts. 
The sample studied includes artifacts made on rhyolite, quartzite, obsidian, silicified 
rocks and lutite obtained from several trampling experiments conducted under similar 
experimental protocols on soft and hard substrates. We compare the attributes and 
the occurrence of the different identified morphological traits and assess their varia-
bility among the different raw materials considered. 
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For over 3.3 million years’ humans used rocks for tool production. Rocks were an 
essential component in early humans' lifeways, and were used for hunting, the pro-
cessing of meat and vegetal materials, wood processing, shelter construction, and 
more. In addition, they almost certainly had roles which extended beyond functional 
considerations, and which were deeply rooted within the social, cultural and symbolic 
worldviews of these ancient tool makers. Therefore, it is not surprising that early hu-
mans invested significant efforts to procure and to move rocks. Indeed, archaeologists 
have demonstrated that the earliest tool making hominins show clear selectivity in 
raw material procurement and exploitation. While cost-benefit considerations, such 
as distance, availability and source accessibility, undoubtedly played a role in homin-
ins’ deciding which stones to procure and use, other considerations, such as a rock’s 
mechanical and physical properties, technological requirements, as well as aesthetic 
and sensorial considerations, probably influenced these choices. Furthermore, ethno-
graphic data show that rocks have unique social and cultural roles in the lives of extant 
human societies. These roles are expressed by the rituals and folklore surrounding 
specific rock sources, the forming of special expeditions for rock procurement, long 
distance acquisition, and the preference of specific rocks for the making of specific 
tools. Moreover, studies of recent human groups show that stones are conceived at 
times as active agents, with which a bi-directional interaction is to be maintained. Such 
insights have added relevance for understanding prehistoric rock selection and use. 

This session aims at discussing the many facets of lithic procurement and exploitation 
among past and recent hunter-gatherer societies, and the complex sets of considera-
tions and motivations that influence and shape these choices. The session welcomes 
papers presenting archaeological case studies, from all prehistoric periods, exemplify-
ing the motivations influencing lithic choices and preferences (e.g., availability, acces-
sibility, mechanical traits, technological needs, aesthetic aspects, social worldviews, 
symbology, and more), as well as ethnographic documentations of the lithic choices of 
indigenous groups, and the considerations which lie behind these choices. 

We believe that this upcoming symposium provides an ideal opportunity for archaeol-
ogists and anthropologists to get together, and explore this intriguing issue in hope of 
creating a significant contribution to the debate regarding lithic procurement and ex-
ploitation strategies during the past and present, and the worldviews and motivations 
that shape these decisions.
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The lengths of, and numbers of hierarchical steps in stone artefact production sequenc-
es are used as proxies for cultural complexity. This line of reasoning has been applied 
to the heat-treatment of silcrete rocks by past hominins, where both the lengths and 
numbers of steps involved are contested. To simplify, one position argues that silcrete 
heat-treatment was an elaborate, multi-level procedure involving the prolonged and 
indirect exposure of these rocks to heat (1, 2). Each stage of production (building a fire, 
burying rocks at a specific depth below the fire, maintaining prolonged insulated heat, 
managing gradual cooling and making standardized blanks) was reliant on the stage 
that came before. Others argue that silcrete heat-treatment was far simpler, involving 
fewer steps (direct exposure of blanks to embers and/or flames in an open-air burning 
context), and that this process was managed by hominins no differently than everyday 
fire-related activities such as burning wood (3). A more nuanced position draws on the 
variable fabric-texture and structural responses to heating of different silcretes, to ar-
gue that no single approach to heating - in terms of exposure temperatures and ramp 
rates - may be suitable for all types (4). 

Determining maximum temperature and heating rate would allow us to differentiate 
these two processes as described, and thus resolve the implications of heat treatment 
for cultural complexity. Here we present the results of an experiment wherein multi-
ple specimens of two markedly different South African silcretes were systematically 
heated to a controlled set of temperatures ranging from 110-750 °C, and the infrared 
responses to each temperature change were quantified. Importantly, measurements 
were collected non-destructively on stone flakes, widening the archaeological applica-
bility of the model. We then use multivariate statistics and predictive models to develop 
a framework for reconstructing the annealing temperatures of silcrete flakes, demon-
strating that heating temperature group can be predicted at success rates of >80% in 
a large sample of 450 observations. 
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The main objective of this research is to analyse the lithic technology applied to ob-
sidian, a raw material popular amongst pre-Columbian populations from Northwest-
ern Argentina (NWA) because of its potential social and symbolic value. The analysed 
assemblage comes from the archaeological site Villavil 2 (VV2), located in the Hualfín 
Valley (Catamarca, Argentina) and distant ca. 100 – 200 kms to the nearest sources 
of this raw material. VV2 was identified in 2015 by one of the authors and shows a 
particular presence of rock art which had not previously been registered in this area. 
The site was associated to the Pre-Inka and Inka Period (ca 1000/1430AD). So far, we 
suggest that this was a place of temporal but periodical use that best fits with what we 
would call a ceremonial space.

The assemblage comprises the totality of obsidian elements collected from both su-
perficial and stratigraphic contexts. The samples were divided into three typological 
classes: tools (projectile points), flakes with natural sharp edges (FNSE) and waste 
products (WP). We did not register identify the presence of cores. The analysis consid-
ered the following variables: knapping methods and techniques, size, amount of cortex, 
flake type and edge kinds.

At VV2, we only found points made of obsidian. They correspond to the triangular type, 
very common during the Medium and Late Periods, and they were shaped by perime-
tral bifacial pressure technique, possibly from flake supports. FNSEs size is small, and 
they present scarce cortex. On the other hand, the abundance of verysmall-sized WPs 
is remarkable. They were found in the same stratigraphic context, and attest a com-
plete finish of the points (edge retouch).

The results let us infer that the point-shaping tasks were carried out in situ. Moreo-
ver, the implemented technology involvesboth major production efforts and skills that 
contrast with those involved in local raw material knapping. It is possible that this 
curate strategy was not related to the difficulty of accessing this allochthonous ma-
terial. Instead, these choices could reflect social and symbolic meanings. According 
to linguistic and ethnohistoric information, the obsidian brightness and transparency 
are propitiatory to win the favour of the w'akas. Furthermore, in NWA the obsidian 
long-distance exchange is a pre-Columbian ancient tradition that lasted for a long time 
(2200 – 400 BP). Obtaining obsidian could display the ability of a social group to access 
distant resources and legitimize their political status.
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Location of the archaeological site Villavil 2 (Hualfin Valley, Argentina).
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Layers of Memory, Layers of the Past: Collecting  
and Recycling “Old” Patinated Flaked Items during  
the Lower Palaeolithic
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The surfaces of flint items are subject to various chemical alterations over time and 
under certain environmental conditions. The research defines these chemical altera-
tions as “patination”. While scholars tend to distinguish between various types of pati-
na, all are discerned from “fresh” flint surfaces by differences in colors, gloss, and tex-
tures. Some well-developed patinas can even be distinguished solely by the naked eye. 
Among the studies associated with flint patination, “double patina” is used as evidence 
for lithic recycling. Recycling, in this case, is a behavior that implies the employment of 
an existing “old” artifact and its further modification for a new use phase. Hence, using 
patinated flaked items as workable materials is a definitive example of recycling since 
the new modification phase is clearly and visually discernable from the older patinated 
flaked surface. Moreover, the presence of patina on the original flaked surfaces implies 
a gap in time between the original production (and possible use) of the original (now 
patinated) item and its post-patina collection and modification.

Recently, the phenomenon of double patina was systematically studied at two Lower 
Palaeolithic sites in Israel: The Late Acheulian open-air sites of Jaljulia and Revadim 
Quarry. Here, we attempt to present the phenomenon of “double patina”, and its role in 
the general lithic procurement and lithic recycling behaviors practiced at those sites, 
arguing for a possible new behavioral pattern that was not recognized yet.

As both sites comprise more lithic items made out of fresh flint, and since their sur-
roundings are rich in flint sources, the results lead us to suggest that the act of re-
cycling was not a result of a shortage in lithic materials. Rather it is an outcome of 
behavioral choices which seem to span throughout the Lower Palaeolithic and beyond. 

As multi-layered, open-air sites, that were inhabited recurrently throughout the Late 
Acheulian, we suggest that patinated old items were collected from older localities 
within the sites themselves, and then brought to the current inhabited locality on-site. 
We believe that size, morphological appearance, and knapping potential were all crite-
ria according to which patinated items were collected and recycled. However, we argue 
that no less crucial was the desire to preserve desired elements of their earlier lives 
(e.g., preserving past human creation, past locations in the surroundings that makes 
old item’s biographies and itineraries), as well as to create mnemonic devices for their 
new owners, for whom they also evoked personal memories and experiences.
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The symbolic role of lithic raw materials has been a subject of debate and discussion 
in studies of past and present mobile and sedentary communities. While studies of 
mobile peoples have focused on the importance of lithic raw material selection for 
mobility as well as for symbolic considerations, lithic selection in sedentary socie-
ties has most often focused on the ease of raw material procurement or the ability to 
stockpile raw materials (see Parry and Kelly 1987). This talk uses a case study of the 
Preclassic and Classic period Maya to evaluate the symbolic importance of materials 
that are often considered to be utilitarian waste products in sedentary societies, spe-
cifically debitage from chert bifaces and obsidian prismatic blade production. Some of 
these waste products are regularly found in ritual deposits. This paper evaluates such 
deposits from the sites of Arenal and Buenavista del Cayo, Belize, to discuss the ritual 
use of otherwise utilitarian objects and raw material sources. 

Ethnographic and ethnohistoric evidence point to the symbolic importance of differ-
ent types of raw materials in many sedentary societies, including the Preclassic and 
Classic period Maya (e.g., Stone and Zender 2011). In the case study to be discussed 
here, raw material source selection points to the use of local and non-local resources 
in symbolic contexts, highlighting the procurement practices of these raw materials. 
Analyses of these ritual deposits included detailed attribute and aggregate analyses of 
portions of these large assemblages. We find that the use of debitage from other pro-
duction activities points to the reuse of valuable raw material and to importance in the 
choice of the type of debitage, from chert and limestone bifaces and obsidian prismatic 
blades. Following others’ study of Maya texts (e.g., Stone and Zender 2011), we argue 
that these materials recreate the watery underworld and that the selection of not only 
the lithic raw material but the types of lithic debitage used held symbolic importance.
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South Africa’s Still Bay industry (77-70 ka) is one of the earliest known technological 
systems organised around the production of bifacial points. Conflicting patterns of Still 
Bay raw material selection and transport have been produced from different contexts, 
and used to make different inferences about patterns of landscape use. For example, 
Still Bay assemblages from rock shelters often feature diverse raw materials, taken to 
imply procurement over wide ranges. Studies of open-air contexts, on the other hand, 
suggest that one raw material dominates bifacial points within river catchments, and 
that this dominant raw material varies between catchments in ways not explained by 
raw material availability. In this paper we resolve this discrepancy by integrating arte-
fact data from two rock shelters and numerous open-air surface assemblages in two 
adjacent catchments, the Olifants and Doring Rivers, with the known distributions of 
raw material sources. The results demonstrate that geological contexts within catch-
ments strongly conditioned raw material selection during bifacial point production, 
but that bifacial points were subsequently transported regularly between catchments 
over distances of 50-90 km, leading to materially diverse bifacial point assemblages 
in the centrally-located rock shelters. The drivers of different patterns of raw material 
selection between catchments likely reflect the form and homogeneity of available 
packages rather than the strict presence of the lithology.

Abundance and raw material prevalence in bifacial point assemblages across the Olifants / Doring 
catchment, relative to the geological boundary between the Table Mountain and Bokkeveld Groups.
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The emergence of the village way of life in northwestern Argentina in the last centuries 
B.C. implied changes in the way of inhabiting landscapes with new technologies, ma-
terialities, and variable social experiences (Albeck 2000; Olivera 2001; Tarragó 1999). 
In this context, lithic technology was expanding with the incorporation of artifacts for 
agricultural work such as shovels, hoes, and large knives/sidescrapers (Avalos 1998; 
Babot et al. 2008; Escola 2000; Escola & Hocsman 2011; Escola et al. 2013; Haber & 
Gastaldi 2006; Pérez 2004, 2010; Yacobaccio 1983). At times of full development of 
village life, we can observe in different residential units of the region the presence of 
a new very particular artifact with the shape of a knife produced with metamorphic 
rocks foliated by marginal micro retouches, whose edges would be fragile for intensive 
cutting work (Borgo 2014; Carbonelli 2009; Colobig et al. 2020; Gastaldi 2010; Gero 
2015; Maloberti 2019; Moreno, 2014; Moreno & Sentinelli 2014; Vilches 2016).

The aim of this study is to present the initial results of the analysis carried out on a set 
of knives of the aforementioned type from archaeological sites located in the southern 
Cumbres Calchaquíes (Tucumán province, Argentina) and with dates ranging from 250 
to 850 A.D. We were particularly interested in understanding the practices in which 
such instruments were involved, whether they were changing through time, and their 
relationship with human and non-human agents (Haber & Gastaldi 2006; Hoffman & 
Dobres 1999; Ratto et al. 2019; Thomas 1996).

A comprehensive study that forms a synthesis of techno-morphological, morphologi-
cal-functional, archaeobotanical, and domestic context analysis in which these objects 
circulated is proposed. A bibliographic review of local and international cases, where 
similar artifacts were identified and systematically studied, was also carried out. The 
results allow us to argue that the knives were used in recurrent domestic practices 
related to the processing of plant and animal resources. Specifically, they would be 
linked to cutting tasks of non-woody vegetables and to the chipping of prey, whose 
products would have been used in food production and technofacture tasks. In this 
way, lithic tools would have interacted with people and other materialities in activities 
that are central to the biological and social reproduction of the groups.
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Heat treatment is first recognized by 160 ka in South Africa. The complexity of the 
technique may have implications for recognizing an advanced cognition, and a de-
bate has arisen as to the complexity of the process. In that context, recent research in 
lithic heat treatment technology has focused on developing probabilistic, quantitative, 
and replicable methods for accurately identifying heat treated artifacts (Agam et al., 
2021; Murray et al., 2020). These new methods provide archaeologists with a path-
way to determine the frequency of heat treatment more reliably in the past. However, 
these methods were developed using highly controlled heating methods, such as an 
electric kiln, which does not reflect the natural heating process of a fire and its effect 
on lithic raw material. Further, it is debated whether early heat treatment technology 
was conducted using an above-ground technique in which the raw material is heated 
directly by the fire or coals, or whether it is buried below the fire in a sand-bath and 
heated indirectly by the sand (Wadley, 2013). Our research aims to develop a mul-
ti-proxy approach to distinguish between lithic raw material that was heated using an 
above-ground technique or a below-ground technique. Here, we combine the three-di-
mensional surface roughness method developed by Murray et al. (2020) with quanti-
tative color data to examine differences between silcrete heated using above-ground 
and below-ground techniques. We further compare two above-ground methods – the 
ember method and the direct method. We conducted eight actualistic heat treatment 
experiments in which 20 nodules of silcrete from multiple sources in South Africa 
were heated (11 below-ground, 9 above-ground) using 15 kg of wood fuel. Each nodule 
was knapped pre- and post-heating to produce unheated and heated reference assem-
blages. Our preliminary results suggest that the sand-bath technique more consist-
ently reduces surface roughness of silcrete which is similar to the results provided by 
controlled heating experiments (Murray et al., 2020). The results of the above-ground 
technique increase or have little effect on surface roughness.
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The subject of our paper is an assemblage of (humanly) worked rock crystal recovered 
from the Early Neolithic site at Dorstone Hill, Herefordshire, UK. It is of particular in-
terest because rock crystal artefacts are seldom found in Britain and, when they are 
it is usually only in small quantities. However, the assemblage from Dorstone, which 
numbers some 358 artefacts, is very large, if not the largest assemblage of rock crys-
tal artefacts so far recovered in Britain. It thus provides a good opportunity to examine 
whether the rock crystal could have been worked by the same people who produced 
the flint artefacts or whether the rock crystal was subject to a different regimen. It also 
allows us to consider the wider significance of the use of rock crystal and to review 
its distinctive material properties to see whether these might have had symbolic sig-
nificance. 

In our paper we will first summarise the techno-morphological characteristics of the 
artefacts from Dorstone Hill and discuss issues surrounding their identification and 
definition, before briefly looking at the depositional contexts of the artefacts on the 
site. Once its use at Dorstone has been contextualised, we move on to a wider discus-
sion of the potential significance and role of rock crystal, and rock crystal artefacts, 
at Dorstone Hill, and within the British and Irish Neolithic more broadly. In particular, 
we will touch on the possible importance of sources of rock crystal in the UK, and the 
wider practices of extracting, curating and transporting this material, and the expe-
riential properties of the material when working and using it. Most significantly, we 
argue that, based on the techno-morphological characteristics of the pieces, and their 
depositional contexts, rock crystal at Dorstone Hill is best understood as creating dis-
tinctive practices and moments, which were central to the formation of social ties and 
memories. We then develop these ideas to explore, albeit briefly, the implications for 
our understanding of links between a number of rock crystal bearing sites in the Early 
Neolithic of Western Britain and Ireland.
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Crystal quartz is a unique knappable raw material valued both for its symbolic and 
functional properties. Most archaeological records contain some evidence for the use 
of crystal quartz and some records show toolmakers relied heavily on its reduction. 
Knapping quartz single crystals requires a specialized approach, due to their unique 
prismatic morphology and flaking properties. Most quartz single crystals are narrow 
and elongated with prismatic lines on the outside surface, providing toolmakers with 
small platforms from which to strike flakes. Quartz single crystals are relatively brittle 
and can demonstrate regular conchoidal fracture properties. They are relatively hard 
(7 on the Mohs hardness scale), and their natural prismatic structure allows breakage 
along regular external cleavage planes. However, previous studies suggest that quartz 
crystal knapping can be challenging and unpredictable due to the materials generally 
small size and brittle fracture properties. In overcoming these difficulties, knappers 
are rewarded with exceptionally sharp cutting edges. Our paper explores the tech-
nology of macrocrystalline crystal quartz through a series of bipolar lithic reduction 
experiments. We survey the ethnohistoric and contemporary archaeological literature 
on crystal quartz use, technology, and previous experimental studies. We then turn to 
a new series of knapping experiments to examine previously undocumented patterns 
in the use of bipolar technology for crystal quartz reduction and resulting technology, 
economy, and efficiency indices. We end by comparing these results with a larger body 
of experimental work examining trends in bipolar technology on a wider range of raw 
materials.
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The major scope of the lithic studies focuses on the provenance, typological and tech-
nological analysis, and their temporal and spatial distribution. Our knowledge about 
the quantitative and qualitative lithic data of Europe during the last few decades ex-
tremely have gained a lot. This fact is also promoting to research the lithic materials 
and their technologies as an element with significance to wider social questions. To 
systematically target the quantitative distribution and exchange of stone tools made 
from different raw materials and to examine their integration into culture-specific sys-
tems of value is an approach which will help to promote a better understanding of the 
social and economic role of lithics in the European prehistory. 

Value is a subjective concept which is determined by social interaction in real life con-
texts and thus variable and culture specific. Nevertheless, it is crucial to have an idea 
of how, in what ways and what kind of values and value-systems governed prehis-
toric societies. There is a large amount of philosophical, anthropological an econom-
ical literature on the value concept. For prehistoric archaeology, however, a practical 
approach needs to be built upon archaeological objects and their contexts. Several 
archeological works have emphasized different forms of value, and different social 
contexts have inspired very diverse ways to conceptualize values. I separate three 
dimensions of value, which are determined by their involvement in different intercon-
nected spheres of human experiences, and which are archaeologically detectable: (1) 
economic transactions, (2) social interaction, and (3) ritual practices. For this reason, 
I focus on the appearance of lithic artefacts in different archeological context, namely 
settlement features, burials and depositions (depots or hoards) to measure the differ-
ent forms of value and better understand the specific value systems of the Neolithic 
communities in Central Europe. 
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Eccentrics are associated with fundamentally important concepts in ancient Maya cos-
mology and religion, including kingship, sacrifice, rain, lightning, maize, as well as rep-
resentations of deities, especially K’awiil – the embodiment of lightning. As their name 
implies, eccentrics are irregularly shaped, non-utilitarian, special function artifacts. 
Chipped from chert and obsidian, they vary in size, take many forms, and can be expe-
diently made or masterfully crafted. In this study, we focus on eccentrics, including ex-
pertly made laurel-leaf bifaces, from Central Belize, with an emphasis on the artifacts 
recovered in excavations by the Belize Valley Archaeological Reconnaissance Project 
at surface sites (Baking Pot, Cahal Pech, and Xunantunich) and caves (Actun Chap-
at, Actun Tunichil Muknal, Actun Uayazba Kab, Actun Yaxteel Ahau, Je’reftheel, and 
Midnight Terror). In addition to the symbolism with which these artifacts are imbued, 
we examine eccentrics in relation to numerology and correspondences between Maya 
iconography and epigraphy. To understand the meanings of eccentrics in the ancient 
Maya world, their contexts (e.g., caches, burials, caves), their distributional patterns, 
and their associations with other types of material culture are examined. Each assem-
blage of eccentrics from sites in Central Belize is presented first. This is followed by a 
comparison and synthesis of these eccentrics in relation to those from neighbouring 
regions within the Maya lowlands, notably Altun Ha and Colha to the northeast, Tikal, 
Altar de Sacrificios, and Piedras Negras to the west, and Caracol to the south. 
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Among Indigenous societies, tools embody values and beliefs, including gender norms, 
personal and family identity passed over many generations. Yet the construction of 
narratives for deep time tend to preclude non-technological aspects, therefore, lithic 
studies are mostly conceived in techno-typological terms, and often focus on the tools 
themselves rather than the people who made them – women, men, children, and the 
elderly. 

In this session we propose to use techno-typological and spatial analyses as means 
of identifying the ‘human component’ within knappable bodies and the tools shaped 
from them. 

Anthropological observations show that stone tools technology is a gendered, age-
based activity, often influenced by family lineage conventions. Our hypothesis, sup-
ported by archaeological and anthropological evidence, is that the choice of the type 
of material to be worked, its colour and mechanical properties, techno-morphological 
choices and life-history aspects, as well as spatial aspects likely express a diversity of 
social perspectives (including learning and gender aspects, as well as family lineage 
traditions). According to this line of thinking, knappable materials found in ancient ar-
chaeological sites could attest to social conventions of past human societies. Can we 
trace them in the archaeological record? 

In this session, we will explore the possibility to identify various social segments that 
selected and shaped knappable materials in past societies from various perspectives 
– anthropological/ cognitive theories; ethnography and ethno- history as well as 'tra-
ditional' lithic techno-typological, spatial analyses, while combining case studies, re-
views, and synthesis. Through these multidisciplinary avenues, we hope to develop 
a wider perspective on prehistoric and historic stone tools as socio-cultural agents, 
while putting the spotlight on the children, women and families who made them, and 
their role in shaping the archaeological record.
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This paper will bring together the major themes and directions for future research as 
presented in the papers for Session 16: The People Behind the Tools. We hope to pres-
ent a session theme in which scholars consider a broad range of ontologies through 
which people in the past may have viewed their relationships to stone natural resourc-
es and technologies. We believe that these ontologies will also highlight a broader 
range of social identities who interacted with stone including children, women, the 
elderly and families.
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Understanding the differing gestural, technological and physical characteristics of 
novice and expert stone tool production by studying lithic assemblages has been a 
long standing goal within Palaeolithic archaeology. To better understand how flakes 
are produced by novices, we developed an experimental knapping program in which 
fifteen novice participants (10 women and 6 men) each reduced a single flint nod-
ule through hard hammer direct percussion. By studying the resulting assemblage 
through a gestural, technological and refitting analysis we show that features of flakes 
produced by novices are clearly distinctive to expert assemblages. Moreover, we show 
that novice flakes can be identified as such in lithic assemblages through a range of 
statistical tests. This characterization opens up a path for archaeological comparisons 
of knapping skill levels at a finer resolution, a promising avenue for future research to 
understand the emergence of operational intelligence in human evolution.
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Clovis Ancestors: west of Lake Baikal, not east 

Faught, Michael
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The model of Clovis entry to the Americas from Beringia lacks archaeological and ge-
netic evidence. It is dead. The Solutrean origin theory explains archaeological and ge-
netic data better. These are the reasons why:

No archaeological culture groups occur in Beringia, greater Siberia, or anywhere east 
of Lake Baikal, with Gravettian technological roots to explain Clovis origins. Solutrean 
is an archaeological culture group with apparent Gravettian technological ancestry 
and similar knapping objectives as Clovis.

No archaeological culture groups exist east of Lake Baikal that represent the epi-LGM, 
isolated, “standstill” populations, as modeled by geneticists since 2007. Solutrean is an 
isolated archaeological culture group occurring during the LGM (26-22 calkya).

Examples of early archaeological contexts with proto-Clovis technological attributes 
have been reported in the Chesapeake region, with recent evidence at Parson’s Island 
most convincing (Lowery 2021). Absolute numbers of fluted point types and sites are 
more frequent in eastern North America than anywhere else in the Americas (Ginger-
ich 2018). Combined, these data provide compelling evidence of origins and landfall.

No archaeological culture groups exist east or west of Baikal to represent the dual 
origin, admixed populations of Asian women and western Eurasian men that make up 
Amerinds (Rasmussen et al. 2014). The East Asian alleles (i.e., SNA or ANC-A) in the 
Amerind gene pool are most frequent in western North America, Central America, and 
South America. The western Eurasian alleles (i.e., NNA or ANC-B), on the other hand, 
are clustered in northern North America. I argue the admixing occurred in the Ameri-
cas after the LGM by Clovis-related men.

Virtually all Amerind men are born within a single, western Eurasian Y chromosome 
haplogroup: Q-1b+ (i.e., at L56). The genetic trace of Amerind Q1b+ is conjectured east 
from Lake Baikal, but I show the genetic trace is to the west. Solutrean sediments 
should produce these Q1b+ alleles – west of Baikal.

I will show by archaeological site distributions and phylogeographic maps that archae-
ological and genetic data support the model that proto-Clovis people came from Iberia 
and made landfall in the eastern US, after the LGM.
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Rocky Relations: Skill, Age & Ancestral Affects 
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The relational properties of lithic technology constitute a productive arena for explor-
ing constructs of personhood and social relations. The acquisition of knapping skills 
not only reflects the co-constitution of self and stone. Exploring age and kid-knapped 
events is one rewarding avenue to engage with lithics across the life course and con-
sider the temporalities of social traditions. Doing so exposes ancestral agencies, per-
sistent place-bound practices and other kinds of relational identities. 

Critical to this work is our own engagement as analysts and the inherited legacies of 
our own genealogies of practice situated within the wider disciplinary treatment of 
stone as a media. How we engage with assemblages and consider lithic practices is 
central to building better strategies to explore relations of the self and others. This de-
mands renewed attention to the substance of stone and greater analytical sensitivity 
to its properties. Equally, how might we better reformulate current lithic practice to 
be more attentive to such relations within and between lithic assemblages? Doing so 
creates challenges that confront established analytical practices within conventional 
lithic studies with its focus on typo-technological attributes at the expense of others, 
including properties such as condition and colour. The identification of novices or play-
ful reduction also involves subjective measures around lithic quality and interpreta-
tions that are often based on contradictory skill signatures.

Firstly, this paper will review recent and emergent trends in approaches to lithic skill in 
the identification of kid-knapped events, lithic materialities and concepts of ancestral 
affect. Here current analytical practices are used to highlight issues of theoretical and 
methodological discord around the interplay of lithic raw material affordances and 
how these inform interpretations of skill, social life and technological choice. Secondly, 
drawing on case studies from ongoing research on different raw materials in Mesolith-
ic and prehistoric assemblages primarily from northern Europe, the consequences of 
embracing alternative strategies to examine how age and ability intersects with lithic 
raw materials to expose and (re)constitute various types of social relations. 
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Is it possible to understand information transmission  
and residence patterns from the archaeological record?  
Some examples from Patagonia 
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The archaeological record is the product of successive human occupations, which can 
also involve different human groups. These groups take decisions which involve their 
own background and choices, which are related to the knowledge and distribution of 
resources, as well as to the existence of neighbors and symbolic aspects. 

Technological and raw material Information is transmitted through different ways 
along the life of different individuals. Variations in the way information is transmitted 
have been found out between people living close to each other. The question this paper 
deals with the possibility of their recognition. Can we, as archaeologists, be able to rec-
ognize them, specially taking into account the cumulative nature of the archaeological 
record and the equifinality problems which are so frequent? The archaeological record 
is the product of successive human occupations, which can also involve different hu-
man groups. 

Here we will focus on one case from the South of the Upper Santa Cruz river basin, 
South Patagonia, dated to the Late Holocene, which will be compared with other ex-
amples from more to the south and north. We focus on technological, raw material 
and use-life variations in the more frequent tool types -endscrapers, side scrapers 
and knifes- and cores, as well as blanks which provide technological information. The 
pattern found out can be related to differences in information transmission between 
different tool types, but addition information is needed. To the north, the existence of 
higher variation in raw material availability as well as a more incomplete knowledge 
of the regional archaeological record do not allow, by the moment, to discuss these 
aspects.

We believe that a good knowledge of the regional archaeological record and an under-
standing of the regional lithic structure are essential to begin to discuss if the patterns 
we find out can be related to specific transmission and residence patterns, as well as 
to begin to understand if some choices can be related to symbolic aspects. The pos-
sibility of the recognition of these patterns will also be related to the variability within 
the regional lithic structure.



215

 SOCIAL ASPECTS OF STONE TOOLS

16. THE PEOPLE BEHIND  
THE TOOLS
ORAL COMMUNICATION
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Archaeological stone tool assemblages reflect human strategies for interacting with 
their environments, mediated through complex cultural practices, and transformed 
by taphonomic processes. Disentangling these forces is difficult,and the historical 
nature of analyses focusing on toolkits at individual sites or specific within regions 
handicaps our ability to recognize patterns relevant to the social organization of stone 
knapping. Studying lithic acquisition, transport, and reduction strategy from a holistic 
landscape perspective is a first step toward identifying non-utilitarian patterns iden-
tifying task-groups and reconstructing the social spheres in which stone tools were 
engaged. This paper traces the life history of obsidian from the upper slopes of the 
Mt. Eburru volcano in southern Kenya through its interactions with different Commu-
nities-of-Practicewithin the societies of the earliest herders in the region. Patterns 
of raw material choice, development of regional exchange networks, and differential 
evidence for learning across the landscape provide clues as to the composition and 
organization of entangled Communities-of-Practice that were vital to the economic 
and social cohesion of East African pastoralism. This analysis examines how stone 
tools can simultaneously exist as adaptive responses and manifestations of a socie-
ties structure and worldview. Acknowledging these contradictions and expanding lithic 
studies requires new and more complex ways to conceptualize stone tools and how 
they fit within broader anthropological questions concerning human engagement with 
the natural world. 
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Do you grind or scrape? How can techniques inform us on 
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Abrasion and scraping are commonly used techniques in manufacturing tools from 
bone, ivory and antler materials. While abrasion is commonly used for shaping lithic 
tools and grinding plants, scraping is more specific to bone and wooden materials 
exploitation. The technical behaviors and gender task allocations have been compared 
between hunter-gatherer and farmer societies who evolve in two very distinct univers-
es (Eastern Arctic versus European and Near Eastern Neolithic cultures). In Eastern 
Arctic, the abrading technique is hardly used compared to scraping that is overwhelm-
ing. The reverse is observed in the Near-Eastern and European Neolithic societies. 
This communication will stress the link between technical choices and social practices 
through the labor and task division to men and women. From an anthropological point 
of view, the choices taken during the manufacturing processes mainly originate from 
animal exploitations and representations. A holistic analysis of the social network and 
technical activities will be performed in order to understand why a given technique 
(abrasion versus scraping) has been preferred as both can lead to the same result, that 
is shaping/sharpening a bone tool.
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ISkill has allowed lithic analyses to expand their scope beyond the limits set by a 
representational understanding of practices and sociocultural dynamics. Its applica-
tion, however, remains marginal, as it is often tied with high resolution contexts that 
frame its use. This excludes from archaeological narratives a vast range of people and 
practices, as low resolution archaeological aggregates may be a norm rather than 
an exception in archaeology. Here, I suggest an inversion in the way skill is used and 
thought of, as informed by ontological, epistemological and methodological constraints 
encountered in the aggregate of La Martre. It is one of Quebec’s major but little studied 
sites, due to its sheer density of materials combined with poor taphonomic control. By 
considering skill as a process that is immanent to any practice, whatever its place, its 
time and its scale of actualization, I show how skill can be used to tie seemingly dis-
connected lithic fragments together into a broader narrative that units of understand-
ing and perception can grow from. I further suggest that this meshing is a condition 
for further differentiation to occur within aggregates and other kinds of contexts. I 
conclude with propositions to further expand the process of skill to other contexts so 
that more inclusive and expansive narratives may be developed.
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Lithic technology in the Tiwanaku’s valley as evidence  
of occupation strategies in the central Andes, Bolivia
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The humans, during the settlement process in the Andes, took advantage of environ-
mental resources and also had the capacity to modify their natural environment. The 
high mobility of the antique people allowed the movement of row material and location 
of quarries. At the same time, the settlement process begins in strategies pleases to 
social development. The relationship between the environment and the society gener-
ated unique behaviors, where the technology develop obeys particular needs. 

The investigation methodology was based in archaeological prospection and excava-
tion work in the site of Poke Tiwanaku in High Valley of Tiwanaku. The prospection 
work identified occupation mounds that modify the land-space in the convergence of 
Guaquira river and a tributary, which makes it way to the Chununi’s rock formation. The 
surface archaeological material is composed of projectile points and micro-flakes that 
indicate tools preparation activities. The excavation work identified a large occupation 
process when the function of the site was multicomponent, with fabrication of tools for 
hunting, fishing, agriculture and architect structures (of housing and domestication).

The first analysis result shows that the site has an occupation from archaic to late ho-
rizon (Inca time), identified through the lithic technology in the area. The second result 
describes that the surface material has a technology focused on micro-artifacts made 
on non-local row materials. On the other side, the excavation material has a technology 
focused on production of tools for the architect construction and agriculture live made 
on local raw material. However, the unexpected result is the finding of pieces with ini-
tial settlement characteristics in garbage mounds associated to abandon time.

The conclusion of this fact’s analyze is that the people arrived after the first population 
(nomads) to the sites, not only take advantage of the environmental characteristics, 
appropriate for the sedentary life development, but also take advantage of the aban-
don lithic tools as a natural resource. This is the evidence of a complex social develop-
ment, where the knowledge of function and use of the sites is inherited, concurrently, is 
where the human ability to manage the environment to their favor was technologically 
advanced. 
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Over the last decades, archaeologists have significantly increased their focus on com-
munity-wide involvement in the exploitation of stone for manufacturing tools. In this 
talk we draw from a recent review of the archaeological evidence of children in hunt-
er-gatherer contexts (Milks et al., under review). We use this to provide an overview of 
archaeological interpretations of how lithic raw materials exploited may identify the 
activities of children and adolescents. In some cases, researchers propose that the 
use of sub-optimal blanks indicates the involvement of learners. Others have focused 
on how a scarcity of material may have resulted in experienced knappers providing 
teaching or scaffolding for learners, while an abundance of good quality material could 
have facilitated independent exploration and experimentation. Scarcity of raw material 
at a locale may also have suppressed opportunities for novices, as learning to knap 
can result in significant wastage of material. We also highlight examples of the use 
of non-lithic raw materials in relation to children and/or novices in the Palaeolithic 
record, in relation to the potential repurposing of adult material culture and provision-
ing of raw materials to learners. We will also discuss the disagreements about the 
extent to which we can draw links between raw materials, knapping errors and skill 
level, with myriad confounding factors. In spite of the challenges, overall the evidence 
suggests that children and adolescents may often have been provided with, or allowed 
access to different qualities of raw materials to both play and learn, depending on the 
availability or scarcity of good quality materials. For groups that experienced a scarcity 
of quality material, learning may have taken place at particular times and locales. In 
absence of good quality materials, learners may also have been provided with access 
to repurposed tools, and/or previously worked or discarded material. 
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In this work, I share a way in which lithic technology contributes to broaden the un-
derstanding of ways of life at the beginning of the first millenium CE in the argentinian 
Puna. The analysis of the artifactual lithic assemblage of the Structure 4 of Las Escon-
didas (LE4) (Antofagasta de la Sierra, Argentina) showed its functionality as a locus of 
artisan activities, possibly on a family scale, circa 2000 years BP.

During the reconstruction of the lithic production processes in LE4, I became interest-
ed in the reconstruction of the dispositions of the technological habitus involved in the 
elaboration, maintenance, use and disposal of knapped stone instruments. This con-
cept highligths the orientations of technological practice that are not always explicitly 
presented (Bourdieu 1987), recovers the role of technology in the continuous re-con-
struction of the world, and links it with the cultural, traditional, and social dimensions 
of the ways of doing.

The main theoretical-methodological question is adressed to the variables and the 
observable data in the artifactual assemblage that allow to identify these habitual dis-
positions of the agents involved in the lithic production. For this, it was necessary, on 
the one hand, to consider the mechanics of rocks, the morpho-technical features of 
the artifacts and the associated technical gestures, and the functional inferences of 
the morphologies of bevels and instruments. On the other hand, in order to express 
the elements involved in the ranges of technical choices and their relationships, I de-
veloped the proposal of technological models, based on Sinclair´s constellations of 
knowledge (2000), articulated with considerations about habitus and practice. A tech-
nological model expresses the repertoire of possibilities, preferences and restrictions 
that configured the technological habitus of the LE4 knappers, and can be observed in 
the characteristics of the assemblage, in four dimensions: raw materials, procedures 
and techniques, implements and desired end points.

Here I present the technological models for the complete LE4 lithic assemblage and 
for the two most frequent rocks in the context. The source of raw material is the start-
ing point of any production sequence, and the comparison between the ways of knap-
ping and using different rocks allows to register similarities and singularities that are 
indicative of the dispositions of a technological habitus.
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The Catalan Institute of Human Paleoecology and Social Evolution (IPHES) was created 
in December of 2004 as a non-profit foundation within the CERCA program of General-
itat de Catalunya supported by the Rovira i Virgili University (URV) and the Municipality 
of Tarragona (Fig. 1). IPHES is renowned with the HR Excellence in Research logo from 
the European Commission (HRS4R) and, it has been awarded as the Maria de Maeztu 
Unit of Excellence (CEX2019-000945-M) for the period between 2020 and 2023.

It is a transdisciplinary institution that promotes advanced research, education, knowl-
edge transfer, and social engagement with science. Therefore, IPHES cross different 
fields of science (humanities and social sciences, but also geosciences and biosciences) 
to apply them to the study of human and social evolution. The aim is to promote knowl-
edge about cultural and biological evolution of the genus Homo and its hominin ancestors.

Research is the first mission of the IPHES. It is articulated to address three research 
programs: 1) Human paleoecology during the Plio-Pleistocene; 2) Subsistence, tech-
nology and human evolution; and 3) Prehistoric socio-ecology and cultural changes. 
In this context, fieldwork projects, data compilation, processing, analysis, and theoret-
ical work provides the appropriate background to gain insight into the cultural, social, 
ecological and biological aspects of human evolution that are disseminated through 
specialized journals and international congresses. 

Academia is the second mission of IPHES. All IPHES researchers collaborate in the 
URV university education and training (bachelor, masters and doctorate levels). Stud-
ies are adapted to teaching programs of the European Higher Education Area. 

Finally, as a third mission, IPHES is widely recognized for its activity of socialization of 
scientific knowledge. Using different strategies of public science, outreach, scientific 
education and communication, the IPHES works to provide citizens with a better un-
derstanding of the significance of biological and behavioural human evolution and to 
benefiting society through the enhancement of the prehistoric cultural heritage as a 
touristic amenity. 

General view of the IPHES Institute.
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The Abric Romaní archaeological site

The Abric Romaní site is located in the town of Capellades (Barcelona, Fig. 1). It is a large 
rock shelter located on the travertine cliff known as Cinglera del Capelló (Vallverdú et al. 
2014, Vaquero et al. 2013). 

It was discovered in 1909 and first-
ly excavated by Amador Romaní 
at the beginning of the XX century 
(Bartrolí et al. 1995).  The ongo-
ing project began in 1983 and is 
currently managed by the Institut 
Català de Paleoecologia Humana i 
Evolució Social (IPHES-CERCA). The 
research interest of the current ex-
cavation is based on the systematic 
recovery and spatial documentation 
of the structures and the archae-
ological materialsfrom the large 
surface excavation (200 m2) that 
occupies the archaeological levels 
H to R (currently under excavation).

The stratigraphy comprises 50 m of 
well-stratified travertine sediments 
dated by U-Series and 14C between 
40 and 110 ka years old which con-
tains more than 20 archaeological 
layers (Bischoff et al., 1988, 1994, 
Sharp et al. 2016; Vallverdú et al. 

2014, Vaquero et al. 2013). All the archaeological horizons correspond to the Middle Pal-
aeolithic, except the uppermost level A, attributed to the Early Upper Palaeolithic.

The palaeoecological record from Abric Romaní indicates a mosaic landscape, with dif-
ferent vegetal communities including forests, riparian forests, prairies, and steppe (Bur-
jachs et al., 2012). Climate variations included alternating wet and dry phases along the 
sequence with colder conditions than today (Vaquero et al. 2013).

Fig. 1

Figure 1. (A) Location map of the Abric 
Romaní; (B) General view of archaeologi-
cal level Q (Photo G. Campeny/IPHES); (C) 
Stratigraphy and dates of the archaeo-
logical levels excavated up to level P: A. 
stratigraphic profile, B. lithostratigraphy, 
C. Sedimentary sequence and archaeo-
logical levels, D. Vegetation, E. Dates, and 
F. ka years (Vallverdú 2018; Vaquero et 
al. 2013)
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The excavation of such a large area combined with the high temporal resolution of the 
archaeological units has provided a detailed picture of the spatial organization strate-
gies of the Middle Palaeolithic human groups. The occupations are mainly focused on 
well-preserved hearths that form a clustered distribution on most archaeological levels 
(Vaquero & Pastó, 2001). These are the result of an unknown number of long-term oc-
cupation events or short occupation and/or non-residential ones (Vallverdú et al. 2005, 
2010, Vaquero et al. 2012).

The general characteristic of all archaeological levels of the Abric Romani is the fragmen-
tation of the reduction sequences, although refitting studies shows that some of them 
were carried out on the spot in well-defined knapping areas (Vaquero et al. 2007, 2012). 
The main objective of the lithic sequences was to obtain as many knapped products as 
possible and these are the predominant category in all archaeological levels. Cores and 
retouched objects are scarce in the record (Fig. 2). Chert was the main raw material ex-

ploited in the whole sequence, usu-
ally representing at least 80% of the 
whole lithic assemblage, followed 
by limestone and quartz (Gómez de 
Soler et al., 2020b). Chert was mainly 
collected in primary or sub-primary 
position in a-regional range (be-
tween 15 and 20 km from the site), 
with fluctuations in the percentage 
of chert collected in distant outcrops 
located ca. 30 km north-west (NW) 
from the site (Gómez de Soler et al. 
2020a, Soto et al. 2014).

Technological analysis has allowed 
to describe the different types of 
reduction sequences performed at 
the site: tested cores without later 
transformation, hierarchical centrip-
etal cores, Levallois method (essen-
tially recurrent centripetal), discoid 
methods, polyhedral morphologies 
and core on flakes with some re-
movals without any predetermined 
organization. The distribution of the 
different strategies is not homoge-

neous on all levels. Thus, in the upper levels (level E) there is a tendency for hierarchical 
strategies. However, in the intermediary levels (levels I, J, K, L, M, N) there is a preference 
for non-hierarchical and expedient strategies. At lower levels O and P the existence of 
hierarchical strategies is identified again, with a high number of cores and knapped prod-
ucts that show the use of the Levallois method (level O) and laminar production (level P). 
Level Q and Level R are currently under study. The main retouched artifacts in all levels 
are the denticulates and notches (up to 90%) but also scrapers are present (Fig. 2).

The faunal assemblage present a total of 13 different taxa, although deer (Cervus elaphus) 
and horses (Equus ferus) are the most common species in all the archaeological levels. 
Aurochs (Bos primigenius) and chamois (Rupicapra pyrenaica) are also present (Marín 
et al. 2017a, 2017b). The presence of rhinoceros (Stephanorhinus hemitoechus) has also 
been documented at various levels, although the remains are very scarce. Despite the 
high predominance of herbivores, some carnivore remains have also been recovered. 

Fig. 2

Figure 2. Lithic industry at Abric Romaní. 
A. Chert denticulate tools; B. Pseudo-Le-
vallois lithic flake in limestone; C. Chert 
bifacial centripetal cores (discoid and 
Levallois); D. Chert flake and laminar 
flake; E. Lithic refits on chert, quartz and 
limestone (Vallverdú et al. 2014).
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These are more abundant in the upper part of the sequence (up to level E) where a cave 
environment allows the presence of these animals associated with the establishment of 
occasional dens. Apart from the natural intrusion of carnivores in levels B and O, remains 
of Lynx sp. and Felis silvestris have been documented with cut marks and which are the 
result of the process and consume by Neanderthals (Gabucio et al. 2014, 2017).

The skeletal profiles show a high presence of survival items: craniums, jaws, diaphysis 
fragments of long leg bones (Fig. 3). This representation was due to the different ways 

preys were transported. The Nean-
derthals developed variable trans-
port strategies for medium-sized 
and large animals. It seems that 
the postcranial axial skeleton was 
transported only in a few events 
and once inside the Abric Romaní 
was highly sensitive to destruction 
by taphonomic processes. How-
ever, the decision to transport or 
discard at the kill/butchering site 
would not have been made in re-
lation to the size-weight difference 
between large and medium-sized 
animals (Marín et al. 2017a, 2017b).

The sedime≤ntary context of 
the Abric Romaní character-
ized by the dominance of trav-
ertine formation dynamics pro-
vide that the tufa deposits cover 
most of the archaeological lev-
els and allow very good preser-

vation levels for all the remains but specially some exceptional as wood imprints and 
hearths. Wood remains have been identified in all the levels excavated in the large 
surface excavation (from H to R) (Fig. 4). Its use for various activities is documented:  

Fig. 3

Figure 4. A. Wood imprint from level N 
(Photo/IPHES - Vallverdú et al. 2014); 
B. Carbonized wood from level P; C-D. 
Examples of combustion structures from 
level M (left) and P (right) (Photos IPHES).

Figure 3. Examples of faunal remains 
from different levels of the Abric Romaní 
site: a. Mandibular specimens of Cervus 
elaphus, b. Mandibular specimens of 
Equus ferus. c. Specimens with anthro-
pogenic and carnivore modifications 
(Photos/IPHES).
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(1) as fuel, the wood imprints are documented as charred firewood on the combustion 
structures or as accumulated reserves; (2) as structural element to organize the occu-
pied surface; (3) as wooden objects and for tools, making possible to document the use 
of wood by Neanderthals (Carbonell and Castro-Curel, 1992; Castro-Curel and Carbonell, 
1995; Solé et al., 2013, Allué et al. 2017).

The preservation of numerous hearths has also been used as a proxy for the recogni-
tion of activity areas, along with the spatial distribution of the lithic artifacts and faunal 
remains. Hearths played a central role in spatial organization, as most activities were 
carried out around them. This gave rise to a spatial pattern characterized by well-defined 
hearth-related accumulations as mentioned (Gabucio et al. 2017, Vallverdú et al. 2005, 
2010, 2012, 2014, Vaquero & Pastó 2001, Vaquero et al. 2004, 2007, 2012).

The spatial documentation of the combustion structures of the Abric Romaní supports 
the argument that the Neanderthals used fire for different purposes. The inventory of 
hearths is ca. 300 and they show different construction techniques. The most common 
combustion structures (>80%) are flat and without stones. There are also flat combus-
tion structures with stones; within concavities with carved tails; in small pits with burned 
stones and sediments; in re-excavated holes (Carbonell et al. 2007, Vallverdú et al 2012).

The chert outcrops

As previously mentioned, chert is the most exploited raw material by the Neanderthals 
that occupied the Abric Romaní, over the 80% for most of the archaeological levels (Gómez 
de Soler et al., 2020b). Systematic surveys performed in the last years had determined 
the potential procurement areas are within a radius of 30 km from the site, where up to 
32 chert outcrops have been located. The calculation of the chert abundance ratio (Soto et 
al., 2018), a quantitative approach to measure the raw material availability, together with 
macroscopic and petrographic analyses, confirm the under-exploitation of the local raw 
materials (<10 km), attributing most of the procurement strategies to a regional frame-
work (15-25 km) (Gómez de Soler et al., 2020a).

The main procurement areas are located between 16 km (Sant Martí de Tous chert) and 24 
km (Panadella chert) radius, indicating different procurement strategies and mobility pat-
terns. For example, stone tool assemblages from levels M and Oa fall within a foraging radi-
us, whereas level P, in part, suggests a logistical radius, demonstrating a complex scenario 
of extensive knowledge and intensive exploitation of the landscape among Neanderthals.

The Sant Martí de Tous chert

The Sant Martí de Tous chert is included within the Sant Genís Formation (Colldefons et al. 
1994), a Cenozoic lithostratigraphic unit that is part of the sedimentary filling of the Ebro 
Basin, an extensive triangular unit, bordered by the Pyrenees and the Basque-Cantabrian 
Ranges to the north, by the Iberian Ranges to the south and by the Catalan Coastal Ranges 
to the east (Fig. 5). This depression is mainly drained by the Ebro River and corresponds 
to a Tertiary sedimentary basin with Paleogene deposits formed by erosive processes 
affecting the bordering ranges (Solé Sabarís 1958-1964). 

The Sant Genís Formation has a Priabonian age (Upper Eocene) and is part of La Noguera 
Lacustrine system (Anadón et al. 1989), under the denomination of Upper Gray Lutites 
(Sáez 1987). Currently, it has a maximum extent of 1,5 km width and 12 km long, with 
an NE-SW orientation, located between the locality of Sant Genís (Jorba) and Fillol (Sant 
Martí de Tous), with a surface area about 5,6 km2. It is formed up by a succession of 400 m 
of sandy lutites of red colour, with horizontal lamination and ripples, inserted by occasion-
al limestones layers with charophytes and gastropods (Colldefons et al. 1994). In the car-
tographic maps two formations divide it; one formed up by red sandstones and marls, and 
the other one by gray sandstones and marls, with local stratified gypsum (IGME 1975). 
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In the locality of Sant Martí de Tous, where silicifications appear in red sandy lutites inter-
layed with red tabular limestones, they are associated to lacustrine shallow conditions, 
or sabkha environments type. At the base of the formation, it presents alternant layers 
of bedded nodular and laminated gypsums. Through the SW of the locality, this gypsum 
layers become massive gypsums with nodular chert (Ortí et al. 2007). These outcrops are 
located about 16 km from Abric Romaní.

Due to its great variability, it can be defined as a heterogeneous chert. Macroscopically, it is 
characterized by a fine to medium texture, with blue, grey and brown translucent colours 
with evaporite relicts. Microscopically, it is formed by micro-crypto quartz (50-60%), with 
secondary gypsum (15-25%), disseminated, sparry calcite (5-10%), and dissolution and 
nodulization structures. This heterogeneous character, represented in different shapes, 

sizes, colours and textures, 
also confers it a highly varia-
ble aptitude for knapping, de-
pending on the chosen block.

Applying the Chert Abun-
dance Ratio Method (Soto et 
al. 2018) for the Sant Genís 
formation, we have estimat-
ed a volume of .0052 km3 of 
chert in an outcrop volume 
of .0207 km3, that means a 
density of .25 km3 per cubic 
kilometer.

Two mainly sectors have 
been defined with high chert 
abundance: the Guinardera 
sector and the Fillol Sector 
(Fig. 6). In the Guinardera 
sector we have defined two 
sections: Guinardera and Cal 

Fig. 5

Fig. 6

Figure 5. Location of the Sant Genís 
formation with its chert ouctrops (green, 
SMT) and the Montamaneu formation 
with the three described chert ouctrops 
(yellow, PAN). Black triangle on the right 
represents the Abric Romaní site, and the 
black dots the localized chert outcrops.

Figure 6. Synthetic stratigraphic se-
quence of the Sant Genís formation at 
the two main sectors containing chert 
outcrops, and its stratigraphic position.
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Perdut. The Guinardera section, with a 40m sequence, contains three chert outcrops in 
primary position. From bottom to top: Guinardera 1, 2 and 3.  Between the chert outcrops 
of Guinardera-02 and Guinardera-03 we localized and excavated two chert workshops: 
the Guinardera workshop (from different chronologies) and the Guinardera Nord work-
shop (for the configuration of gunflints) (Fig. 7). The two workshops are located on two dif-

ferent slopes on a small 
hill, named ‘Serral dels 
Concos’, 300 m apart 
from each other and in 
the vicinity of several 
farmlands (Gómez de 
Soler et al. in press). 

The Cal Perdut section 
presents five chert out-
crops in primary position 
in an 80 m sequence. 
From bottom to top:  Cal 
Perdut 1, 2, 3, 4 -PER- 
and in the same layer 
of Cal Perdut 4, Mas de 
Tous, the toponym that 
gives it its name.

The Cal Perdut section

At the Fillol sector (Ortí et al. 2007) we have defined two sections:Cal Tomàs and  Fillol. 
Cal Tomàs section contains three chert ouctrops in a 40 m sequence, formed of 20 m of 
white marls with chert nodules at the base (Cal Tomàs 1 -CT-01-), 10 m of red lutites with 
chert (Cal Tomàs 2 -CT-02-) corresponding to the base of the Fillol section, and 10 m of 
gray lutites with chert nodules at top (Cal Tomàs 3 -CT-03-). 

Fillol section, is formed of 20 m of alternant red massive lutites with secondary gypsum in 
its basal part, red lutites and cherts (Cal Calaf -CAL- 1 and 2) with banded stratifications, 
and nodular and meganodular structures.

As an example of intensive occupation of this rich chert region we will introduce the Cal 
Sitjo sequence (Fig. 8). Discovered in 2019, the first excavation in Cal Sitjo was carried 
during the fall of 2020. The 6 meters of known sequence has yielded, at the moment, two 
dates, one in the lower part with a chronology of 9,326-9,134 Cal BP (Beta-546393) and 
other in the upper part (level 3) with a chronology of 5,765-5,655 Cal BP (Beta-578355). 
This excavation have uncovered lithics, fauna and charcoals in the Mesolithic levels (clean-
ing sections), and lithics, ceramics and charcoals in the sampled Neolithic levels (level 3 
and 4). This sequence is formed of fluvial travertine deposits from the Tous creek. These 
types of sequences are excellent for collecting palaeoecological data, so in the next years 
we will obtain  interesting data at a palaeoenvironmentaland technological level with the 
excavation in extension of the Neolithic and Mesolithic levels, the transition levels, if there 
are, and who knows if even Paleolithic levels below.

Fig. 7

Figure 7. A and B) Location of La Gui-
nardera Quarry in the Iberian Peninsula 
and the Catalonian region. C) The two 
workshops in an orthophotomap. D) La 
Guinardera Workshop. E) La Guinardera 
Nord Workshop (from Gómez de Soler et 
al. in press).
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The Panadella chert

The Panadella chert is located in the Montmaneu Formation, at the NE margin of the Ebro 
Basin (Catalonia, Spain), and is dated to the Rupelian (Lower Oligocene). It is formed of 120 
m of light grey stratified limestones with bedded-nodular chert, associated to the La Se-
garra lacustrine system (Fig. 9). This chert is macroscopically characterized by its homo-

geneity, with opaque greenish black colors, very fine texture and   containing bioclasts that 
generate mudstone-wackestone textures. Thin-sections show a micro-cryptocrystalline 
quartz matrix with micritic calcite, abundant charophytes, and scattered detrital quartz. 
These features confer excellent qualities for knapping (Gómez de Soler et al. 2020b).

Only three outcrops of the Panadella chert (PAN) have been located, considering the Mont-
maneu Formation, a non-continuous chert formation.  Raw material sources are circum-
scribed to the  northern part of this formation. The first two outcrops are close to each 
other. They are grouped together and named Panadella (PAN), the toponym that gives 
name to the type of chert, and are situated at the entrance of  Montmaneu town (Anoia, 

Figure 8. A) Aerial view 
of Cal Sitjo. B) Cal Sitjo 
section. E) Overview of 
the Cal Sitjo sequence.

Figure 9. a. Synthetic stratigraphic 
section of the Montmaneu Formation in 
the Panadella area, based on Colldefons 
et al. (1994). b. Map of the Montmaneu 
formation with chert outcrops and the 
location of the Abric Romaní and main 
fluvial courses, as well as the location of 
the synthetic stratigraphic section (from 
Gómez de Soler et al. 2020b).
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Barcelona). The third one is situated in an old quarry at Veciana (Anoia, Barcelona); 
this outcrop is known as Pla de la Casilla (PC) defined by Ortega et al. 2016 (Fig. 10). 
The average distance of the three outcrops from Abric Romaní is 24 km.

As a conclusion, the Abric Romaní site offers an amazing Middle Palaeolithic se-
quence, allowing us to analyze in detail several aspects of the neanderthal lifeways. 
The chert sources of the region, show a rich territory where lithic raw materials ex-
ploited since at least the Middle Palaeolithic up to historical times. We are willing to 
tell you everything about this and more in this virtual trip!

Fig. 10. a.  PAN outcrop and detail of one of the 
layers with chert. b. PC outcrop and detail of 
one of the layers yieldingchert (from Gómez 
de Soler et al. 2020b).
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Large flint blades can be produced by several techniques: direct and indirect percussion, 
with hard hammer, and more appropriately with soft ones (antler or wood), but these tech-
niques are unable to produce extremely organized cores and a big quantity of regular 
blades.

Some archaeological evidence indicates the use of any kind of pressure systems to pro-
duce large flint blades during the Final Neolithic/Chalcolithic in South Europe, and other 
parts of the world. Also, acute dihedral platforms point to the use of copper tip since this 
type of platforms and force requirements are incompatible with the antlerones. French ar-
chaeologist Jaques Pelegrin has developed several pressure systems to reproduce these 
large blades productions. Following his experimental works, in this video, IPHES team try 
to reproduce these productions to create a reference collection that allows to identify this 
kind of large blades and techniques in the archaeological record.

With this aim, experimental archaeologist Miquel Guardiola shows first, a lever system to 
produce more than 200 millimeters blades, and crutch-ventral system to produce those 
smaller. The video shows how lever allow to produce longer, thicker, and wider blades, 
while crutch is more suitable for smaller and thinner blades. 

Image during the recording process of the experimental knapping.



232



233

AUTHORS LIST

A
Abdolahzadeh, Aylar ____________________________________________________________ 104
Abro, T. ________________________________________________________________________ 183
Acosta, Alejandro ______________________________________________________________ 171
Agam, Aviad  _______________________________________________________________97 / 100
Agnolin, Agustín ____________________________________________________________80 / 129
Aguirre, Mikel ____________________________________________________________ 149 / 150 
Alcaraz-Castaño, Manuel ____________________________________________________55 / 152
Alcolea-González, José-Javier _______________________________________________55 / 152
Aldea-Moreira, Xes ______________________________________________________________ 64
Allué, E. _______________________________________________________________________ 131
Altès, Vanessa _________________________________________________________________ 221
Ames, Christopher H.J. _________________________________________________________ 201
Anderson, Patricia ______________________________________________________________ 184
Andreeva, Polina ________________________________________________________________ 13
Aouraghe, Hassan __________________________________________________________47 / 111
Aranda, Victoria ________________________________________________________________ 107
Araujo, Astolfo  ___________________________________________________________ 105 / 182
Araujo, Renata _________________________________________________________________ 105
Archer, Will ____________________________________________________________________ 196
Arnold, Lee ____________________________________________________________________ 111
Arobba, Daniele ________________________________________________________________ 170
Arrizabalaga, Alvaro _____________________________________________________________ 79
Arroyo, Adrián _________________________________________________________________ 133
Arteaga-Brieba, Andion _________________________________________________________ 161
Arthur, Kathryn Weedman _________________________________________________ 209 / 210
Arzarello, Marta  ________________________________________________________________ 65
Asryan, Lena_____________________________________________________________ 161 / 162
Assaf, Ella _____________________________________________________________________ 209
Aura Tortosa, Emili J. ____________________________________________________________ 62
Awe, Jaime J.  _________________________________________________________________ 208
Azar, Mahya ____________________________________________________________________ 56

B
Baena Preysler, Javier __________________________________________________________ 151
Baena, Rafael __________________________________________________________________ 107
Balirán, Catalina ________________________________________________________________ 78
Bargalló, Amèlia _______________________________________________________________ 181 
Barkai, Ran ________________________________________________________________99 / 199
Bartrolí, Raül __________________________________________________________________ 111
Benito-Calvo, Alfonso ___________________________________________________________ 111
Beauvais, Pierre-Antoine _________________________________________________________ 86
Bentivenga, Emiliano ___________________________________________________________ 197
Bernard-Guelle, Sébastien ______________________________________________________ 154
Bernardini, Federico ____________________________________________________________ 141
Berruti, Gabriele L.F.  ____________________________________________________________ 65
Bertola, Stefano _________________________________________________________________ 86
Bonsall, Clive ___________________________________________________________________ 39
Borić, Dušan ___________________________________________________________________ 178



234

Borrazzo, Karen  _____________________________________________________ 78 / 189 / 193
Bostanova, T. M. ________________________________________________________________ 172
Bourguignon, Laurence ___________________________________________________ 154 / 187
Bozzuto, Damian  ___________________________________________________ 127 / 128 / 134
Bracco, Jean-Pierre _____________________________________________________________ 75
Brenet, Michel __________________________________________________________________ 75
Brown, M. Kathryn ______________________________________________________________ 200
Buc, Natacha __________________________________________________________________ 171
Buławka, Sylwia_________________________________________________________________ 50
Bulbeck, David __________________________________________________________________ 82
Bushozi, Pastory M.  _____________________________________________________________ 68
Bustos-Pérez, Guillermo ________________________________________________________ 151

C
Cáceres, Isabel _________________________________________________________________ 169
Calvo, Aitor ___________________________________________________________ 54 / 79 / 111
Cámara, J. _____________________________________________________________________ 131
Campeny, Gerard _________________________________________________________ 131 / 221
Canals, Antoni _________________________________________________________________ 111
Cánovas, Isabel ________________________________________________________________ 107
Cap, Bernadette ________________________________________________________________ 200
Capdevilla, Ramon _____________________________________________________________ 187
Capra, Diego ___________________________________________________________________ 163
Caracausi, Sandro _______________________________________________________________ 65
Caramiello, Rosanna ____________________________________________________________ 170
Carboni, G. _____________________________________________________________________ 181
Cardillo, Marcelo _________________________________________________________ 103 / 108
Caricola, Isabella _________________________________________________________ 179 / 181
Carraa, Marialetizi  _____________________________________________________________ 178
Carracedo Recasens, Robert ____________________________________________________ 155
Carter, Tristan __________________________________________________________________ 68
Caruso, Laura __________________________________________________________________ 170
Cassiodoro, Gisela ____________________________________________________ 80 / 129 / 130
Castillo-Jiménez, Samuel  ___________________________________________________55 / 152
Castro, Silvina _________________________________________________________________ 119
Cervera, María Luisa  ____________________________________________________________ 60
Chacón, M. Gema __________________________________________ 47 / 111 / 131 / 149 / 222
Charlin, Judith _________________________________________________________________ 108
Cheme Arriaga, Lucas __________________________________________________________ 108
Clarkson, Chris _________________________________________________________________ 147
Colmenero-Hidalgo, E. ___________________________________________________________ 58
Conati Barbaro, Cecilia ___________________________________________________________ 38
Coppe, Justin __________________________________________________________________ 164
Corona, Sara ____________________________________________________________________ 81
Correa, Letícia Cristina __________________________________________________________ 182
Cortegoso, Valeria ______________________________________________________________ 119
Cortés, Miguel _________________________________________________________________ 107
Craig, Jessica ___________________________________________________________________ 82
Cristiani, Emanuela _____________________________________________________________ 178



235

Cuartero, Felipe ____________________________________________________________55 / 152
Cueva-Temprana, Arturo ________________________________________________________ 146
Cunha-Ribeiro, João Pedro ______________________________________________________ 113
Cura, Sara _____________________________________________________________________ 109
Cuthbertson, Patrick _____________________________________________________________ 43

D
Daffara, Sara ___________________________________________________________________ 65
d’Errico, Francesco _____________________________________________________________ 165
Davies, Benjamin ________________________________________________________________ 98
de Andrés-Herrero, M. ___________________________________________________________ 55
de la Peña, Paloma ____________________________________________________ 53 / 67 / 206
de la Torre, Ignacio _____________________________________________________________ 211
de Lombera Hermida, Arturo _____________________________________________________ 63
De Weyer, Louis ________________________________________________________________ 187
Dębek, Marcin __________________________________________________________________ 50
Delgado, M. ____________________________________________________________________ 140
Delluniversità, Emanuela  ________________________________________________________ 38
Delpiano, Davide ____________________________________________________ 139 / 141 / 148
Demuro, Martina _______________________________________________________________ 111
Di Gregorio, Enrico D. B. _________________________________________________________ 110
Di Maida, Gianpiero  ____________________________________________________________ 142
Díez Castillo, Agustín  ____________________________________________________________ 60
Dolfini, A.   _____________________________________________________________________ 181
Dolson, Emelia  ________________________________________________________________ 204
Domingo, Inés   ________________________________________________________________ 114
Domingo, Rafael  _______________________________________________________________ 153
Donadei Corada, Juan Pablo  ____________________________________________________ 108
Douglass, Matthew  _____________________________________________________________ 98
Doyon, Luc  ____________________________________________________________________ 165
Ducasse, Sylvain  ________________________________________________________________ 75
Durán, Víctor  __________________________________________________________________ 119
Durkin, Paul R.   _________________________________________________________________ 68
Dusseldorp, Gerrit  ______________________________________________________________ 46

E
Efrati, Bar _____________________________________________________________________ 199
Emens-Aranas, Cristian  ____________________________________________________83 / 191
Eramo, Giacomo _______________________________________________________ 38 / 51 / 89

F
Falcucci, Armando  _____________________________________________________________ 143
Farkouch, Mourad  _____________________________________________________________ 111
Faught, Michael ________________________________________________________________ 212
Favreau, Julien  _________________________________________________________________ 68
Fernandes, Paul  _______________________________________________________________ 187
Fernández-Marchena, Juan Luis  _____________________________________ 161 / 166 / 175 
Ferreira, Carlos  ________________________________________________________________ 113
Ferrer-Julià, M.  _________________________________________________________________ 58
Finkel, Meir  ____________________________________________________________________ 99



236

Finlay, Nyree  __________________________________________________________________ 213
Fioretti, Giovanna  _______________________________________________________________ 51
Flores Coni, Josefina  _________________________________________________ 80 / 129 / 130
Foley, Elizabeth  ________________________________________________________________ 159
Fontanals, Marta _______________________________________________________________ 221
Franco Salvi, Valeria L.   _________________________________________________________ 202
Franco, Nora Viviana  _______________________________________________________93 / 214
Fratta, Viola  ____________________________________________________________________ 46
Friesem, David E.   ______________________________________________________________ 219
Fuertes-Prieto, N.  _______________________________________________________________ 58
Fullagar, Richard  ______________________________________________________________ 147
Fullola-Isern, Joan  _____________________________________________________________ 114
Furestier, Robin  ________________________________________________________________ 86

G
Gadekar, Charusmita  ___________________________________________________________ 183
Galiberti, Attilio  _________________________________________________________________ 51
Gallello, Gianni  ________________________________________________________ 57 / 60 / 62
Garazhian, Omran  ______________________________________________________________ 56
García-Meléndez, E.  _____________________________________________________________ 58
García-Rojas, Maite  _____________________________________________________________ 65
Garvey, Raven  _________________________________________________________________ 115
Gates St-Pierre, Christian   ______________________________________________________ 167
Gibaja, Juan Francisco  ______________________________________________ 170 / 179 / 184
Gilson, Simon-Pierre  ___________________________________________________________ 167
Göldner, Dominik  ______________________________________________________________ 143
Goldstein, Steven  ______________________________________________________________ 215
Gomes de Mello Araujo, Astolfo  _________________________________________________ 182
Gómez de Soler, Bruno  ___________________________________________ 49 / 92 / 131 / 222
González-Gómez de Agüero, E.  ___________________________________________________ 58
González-Olivares, Cynthia Belén  ____________________________________________83 / 191
Goñi, Rafael  _______________________________________________________________80 / 129
Gratuze, B.   _____________________________________________________________________ 45
Guardiola, M. ___________________________________________________________________ 231
Guedes, Alexandra   _____________________________________________________________ 84
Guerrero, Inmaculada  __________________________________________________________ 107
Guinart, V.  _____________________________________________________________________ 131
Gurova, Maria  __________________________________________________________________ 39

H
Habedank, Quinn  ______________________________________________________________ 145
Haddoumi, Hamid   _____________________________________________________________ 111
Hajdas, Irka  ____________________________________________________________________ 72
Harris, Jacob A.  _______________________________________________________________ 204
Healey, Elizabeth  ______________________________________________________________ 205
Heinrich, Susann  ______________________________________________________________ 196
Helmke, Christophe   ___________________________________________________________ 208
Hermo, Darío  _______________________________________________________ 127 / 134 / 140
Herrero-Alonso, Diego ___________________________________________________________ 58



237

Herzlinger, Gadi   _______________________________________________________________ 118
Hodgskiss, Tammy  ______________________________________________________________ 53
Holdaway, Simon  _______________________________________________________________ 98
Horowitz, Rachel A.  ____________________________________________________________ 200
Houmard, Claire  _______________________________________________________________ 216
Hovers, Erella  _________________________________________________________________ 118
Hubbard, Stephen M.  ____________________________________________________________ 68
Huisman, Hans  _________________________________________________________________ 46
Huysecom, Eric  _________________________________________________________________ 72

I
Ibáñez, Juan José ______________________________________________170 / 179 / 184 / 185
 Iovita, Radu ____________________________________________________________________ 43
Ivorra, Jérôme _________________________________________________________________ 187 

J
Janardhana, B. __________________________________________________________________ 74
Jardón Giner, Paula  _____________________________________________________________ 62
Jiménez Ruiz, Luis Manuel  _____________________________________________________ 116
Jiménez-Puerto, Joaquín  ________________________________________________________ 59
Jordão, Patrícia  _________________________________________________________________ 84

K
Karakostis, Fotios Alexandros  ___________________________________________________ 143
Kerneder-Gubała, Katarzyna   ____________________________________________________ 95
Kherdouche, Arnaud  ____________________________________________________________ 86
Kitagawa, Keiko  ________________________________________________________________ 89
Kolhatkar, Manek  ______________________________________________________________ 217
Krakovsky, Masha  ______________________________________________________________ 118
Kuhlmann, Volker  _______________________________________________________________ 54
Kurpiel, Rebekah  ______________________________________________________________ 159

L
Lahari, Lalita  ___________________________________________________________________ 74
Lancelotti, Carla   ______________________________________________________________ 183
Lavi, Noa  ______________________________________________________________________ 219
Le Bourdonnec, F.X.  _____________________________________________________________ 45
Leader, George M. ______________________________________________________________ 104
Lee, Jordan   ___________________________________________________________________ 208
Lemorini, Cristina  ___________________________________________________ 179 / 181 / 186
Lepers, Christian  ______________________________________________________________ 174
Lessa, Andrea  _________________________________________________________________ 167
Lew-Levy, Sheina  ______________________________________________________________ 219
Li, Li  __________________________________________________________________________ 104
Li, Zhanyang  __________________________________________________________________ 165
Lo Vetro, Domenico  _____________________________________________________________ 86
Lombao, Diego  _____________________________________________________ 111 / 139 / 146
López-López, A  _________________________________________________________________ 55
López, G.  ______________________________________________________________________ 131 
Loponte, Daniel  ________________________________________________________________ 171



238

Lucero, Gustavo F.  ______________________________________________________________ 85
Lugliè, Carlo  ________________________________________________________________81 / 87
Lynch, Julieta  _________________________________________________________________ 197
Lynch, V.  ______________________________________________________________________ 140

M
Mackay, Alex _____________________________________________________________ 196 / 201
Madella, Marco _________________________________________________________________ 183
Magohe, Stephen ________________________________________________________________ 68
Mamani Condori, Karen Lucero __________________________________________________ 218
Mamani Roque, Ruben Sergio ___________________________________________________ 133
Mandal, Priyanka ________________________________________________________________ 52
Mangado Llach, Xavier _________________________________________________ 55 / 77 / 152
Manzo, Andrea __________________________________________________________________ 40
Marean, Curtis W. _______________________________________________________________ 204
Mărgărit, Monica _______________________________________________________________ 168
Marsh, Erik J. __________________________________________________________________ 119
Marsilio, Adelaide _______________________________________________________________ 40
Martín-Viveros, Juan Ignacio ____________________________________________________ 161
Martínez-Moreno, Jorge ________________________________________________________ 157
Marwick, Ben _____________________________________________ 82 / 120 / 124 / 145 / 147
 Massafra, Dario_________________________________________________________________ 89
Mateo-Lomba, Paula______________________________________________________ 161 / 169
Matera, Isabella _________________________________________________________________ 86
Mathias, Cyrielle _________________________________________________________ 154 / 187 
Matzig, David N. ________________________________________________________________ 120
Mauran, Guilhem  _______________________________________________________________ 53
Maveroff, Nicolás _______________________________________________________________ 128
Mazzucco, Niccolò ______________________________________________170 / 179 / 184 / 185
McNeil, Jessica-Louise __________________________________________________________ 201
Mears, Peter ___________________________________________________________________ 102
Melosu, Bárbara ___________________________________________________________87 / 135
Méndez-Quintas, Eduardo _______________________________________________________ 113 
Mendoza, Rodrigo _______________________________________________________________ 85
Mercader, Julio __________________________________________________________________ 68
Messineo, Pablo G. ______________________________________________________________ 88
Milks, Annemieke  ______________________________________________________________ 219
Mills, Josie _____________________________________________________________________ 41
Mineo, Mario ___________________________________________________________________ 170
Minet, Théo ____________________________________________________________________ 187
Minguell López, Arnau __________________________________________________________ 155
Miotti, L. _______________________________________________________________________ 140
Mirowska, Wiktoria ______________________________________________________________ 50
Mitchell, Nathan ________________________________________________________________ 147
Molar, Rocio M. _________________________________________________________________ 202
Molefyane, T. R. _________________________________________________________________ 67
Monno, Alessandro ______________________________________________________________ 51
Montegú, Juan M. ______________________________________________________________ 202
Montes, Lourdes _______________________________________________________________ 153



239

Mora Torcal, Rafael _____________________________________________________________ 157
Morales, Juan Ignacio ______________________________________ 47 / 111 / 139 / 146 / 175
Morandi, Lionello _______________________________________________________________ 170
Moreno de Sousa, João C. _______________________________________________________ 110
Moreno, Eduardo _______________________________________________________________ 108
Moscone, Daniele __________________________________________________________38 / 181
Mosquera, Marina ____________________________________________________ 90 / 106 / 146
Mozota, Millán _________________________________________________________________ 170
Muntoni, Italo M. ____________________________________________________________38 / 51
Murai, Satsuki _________________________________________________________________ 136
Murase, Saki ____________________________________________________________________ 42
Murray, John K. ________________________________________________________________ 204
Muscio, Hernán Juan _____________________________________________________ 103 / 121

N
Namen, Abay ___________________________________________________________________ 43
Ndiema, Emmanuel _____________________________________________________________ 98
Nickel, Klaus G. _________________________________________________________________ 43
Nunziante Cesaro, Stella __________________________________________________ 181 / 186

O
O’Connor, Sue 2 _________________________________________________________________ 82
Oestmo, Simen _________________________________________________________________ 204
Okumura, Mercedes  ____________________________________________________________ 105
Ollé, Andreu ___________________________________ 90 / 106 / 126 / 161 / 162 / 166 / 169
Orain, Hervé ___________________________________________________________________ 187
Ortega, David  _______________________________________________________________ 91 /94
Osiadacz, Mateusz ______________________________________________________________ 50
Osuna, Isabelle Ami ____________________________________________________________ 145
Oujaa, Aïcha ___________________________________________________________________ 111
Overton, Nick __________________________________________________________________ 205

P
Palomo, Antoni ___________________________________________________________ 149 / 150
Pargeter, Justin __________________________________________________________ 195 / 206
Parish, Ryan M. _____________________________________________________________37 / 44
Park, Gayoung _________________________________________________________________ 122
Pastoors, Andreas _______________________________________________________________ 54
Pastor, Agustín __________________________________________________________________ 62
Penzo-Kajewski, Paul ___________________________________________________________ 159
Peresani, Marco _____________________________________________________ 141 / 143 / 148
Petrović, Anđa _________________________________________________________________ 186
Pham, Thanh Son ______________________________________________________________ 145
Pichon, Fiona _______________________________________________________ 170 / 179 / 184
Pimentel, Nuno _________________________________________________________________ 84
Piqué Huerta, Raquel ___________________________________________________________ 155
Pop, Cornel  _______________________________________________________________97 / 100
Portillo, Marta _________________________________________________________________ 170
Pottentavida, Ajithprasad _______________________________________________________ 123
Presnyakova, Darya ____________________________________________________________ 196



240

Prieto, Alejandro _______________________________________________________ 54 / 63 / 70
Proffitt, Tomos _________________________________________________________________ 211
Pruvost, Charlotte _______________________________________________________________ 72

Q
Queffelec, Alain ________________________________________________________________ 165
Quirós-Carretero, A. _____________________________________________________________ 58

R
Rabuñal, José Ramón_____________________________________________________ 146 / 175
Rageot, Maxime ________________________________________________________________ 170
Ramacciotti, Mirco __________________________________________________________60 / 62
Ranaldo, Filomena ______________________________________________________________ 89
Recking, Rachel ________________________________________________________________ 219
Remolins, Gerard _______________________________________________________________ 170
Riede, Felix ____________________________________________________________________ 120
Roda Gilabert, Xavier ___________________________________________________________ 157
Rodríguez-Álvarez, Xosé Pedro _______________________________________________64 / 92
Romagnoli, Francesca __________________________________________________________ 101
Roman, Dídac __________________________________________________________________ 114
Rossillo Turrà, Rafel  ___________________________________________________________ 155
Rots, Veerle ______________________________________________________________ 164 / 174
Rottoli, Mauro  _________________________________________________________________ 170

S 
Sacchi, D.  ______________________________________________________________________ 45
Sacchi, Mariana ________________________________________________127 / 128 / 134 / 149
Sadraei, Ali _____________________________________________________________________ 56
Sala-Ramos, Robert ________________________________________________________47 / 111
Saletta, María José _______________________________________________________ 127 / 128 
Sánchez de la Torre, Marta _________________________________________ 37 / 45 / 55 / 152
Sánchez-Martínez, Javier _______________________________________________________ 157
Sánchez-Martínez, Noelia _______________________________________________________ 158
Sangleboeuf, Jean Christophe ___________________________________________________ 187
Santos Valero, Florencia _________________________________________________________ 88
Schmidt, Patrick ________________________________________________________________ 43
Sentinelli, Natalia ______________________________________________________________ 220
Shafizadeh, Setareh ____________________________________________________________ 124
Shaw, Matthew_________________________________________________________________ 201
Shemer, Maayan _______________________________________________________________ 199
Shott, Michael _________________________________________________________________ 108
Shulga, D. M. ___________________________________________________________________ 172
Sidéra, Isabelle ________________________________________________________________ 216
Sifogeorgaki, Irini _______________________________________________________________ 46
Silvestre, Romina ______________________________________________________________ 171
Simón, Maria Dolores ___________________________________________________________ 107
Sjölander, Mattias _______________________________________________________________ 61
Skakun, N. N. __________________________________________________________________ 172
Smith, Mike ____________________________________________________________________ 147



241

Soares Remiseiro, Miguel _____________________________________________ 49 / 131 / 222
Sokólska-Majchrzak, Anna _______________________________________________________ 50
Soler Mayor, Begoña _____________________________________________________________ 62
Soto, María _______________________________ 37 /47 / 68 / 81/ 90 / 111 / 131 / 175 / 222
Souhir, Mohamed ______________________________________________________________ 111
Spry, Caroline __________________________________________________________________ 159
Stahlschmidt, Mareike C. ________________________________________________________ 196
Stasolla, Vincenzo _______________________________________________________________ 89
Stefanova, Elitsa ________________________________________________________________ 39
Stemp, W. James _______________________________________________________________ 208
Sudoł-Procyk, Magdalena ________________________________________________________ 95
Suesta, A. _____________________________________________________________________ 131
Suryatman _____________________________________________________________________ 82
Szilágyi, Kata __________________________________________________________________ 207

T
Taimagambetov, Zhaken _________________________________________________________ 43
Taipale, Noora ___________________________________________________________ 164 / 174
Takakura, Jun __________________________________________________________________ 160
Tarantini, Massimo ______________________________________________________________ 51
Terekhina, V. V.  _________________________________________________________________ 172
Terradas, Xavier _______________________________________________________ 91 / 94 / 156
Thomas, M. _____________________________________________________________________ 67
Thompson, Theodore ___________________________________________________________ 147
Tomasso, Sonja ________________________________________________________________ 111
Torres, Concepción _____________________________________________________________ 150
Tupakhin, Daniel S. ______________________________________________________________ 73
Tupakhina, Olga S. _______________________________________________________________ 73

U
Uemine, Atsushi ________________________________________________________________ 125

V
Vadillo Conesa, Margarita ________________________________________________________ 62
Vaishnav, Hemant Kumar ________________________________________________________ 74
Vallverdú, Josep _____________________________________________________ 90 / 131 / 175
van Os, Bertil ___________________________________________________________________ 46
Vaquero, Manuel _______________________________________________________________ 151
Varis, Aristeidis _________________________________________________________________ 43
Veesar, M. _____________________________________________________________________ 183
Vergès, Josep Maria ______________________________________________________ 126 / 163
Vetrisano, Lucas ________________________________________________________________ 93
Viallet, Cyril ______________________________________________________________ 154 / 187
Vigara-Rodríguez, Noemí _______________________________________________________ 175
Villeneuve, Quentin ______________________________________________________________ 75
Voinea, Valentina _______________________________________________________________ 168

W
Wallis, Lynley __________________________________________________________________ 147
Wang, Hua _____________________________________________________________________ 165



242

Weitzel, Celeste __________________________________________________________ 189 / 193
Werra, Dagmara H. __________________________________________________________50 / 95
Wilson, Lucy ___________________________________________________________________ 102

X
Xhauflair, Hermine _____________________________________________________________ 179

Y
Yaeger, Jason __________________________________________________________________ 200
Yebra, Lucía ___________________________________________________________________ 119
Yeşilova Görkem, Cenk __________________________________________________________ 126 

Z
Zaferanlou, Roghaye _____________________________________________________________ 56
Zangrossi, Filippo ________________________________________________________ 141 / 148
Zupancich, Andrea _____________________________________________________________ 178
Zurro, Debora __________________________________________________________________ 183
Zutovski, Katia _________________________________________________________________ 137



243

AFFILIATION LIST

A

Abdolahzadeh, Aylar 
aylarabd@sas.upenn.edu 
Department of Anthropology, University of Pennsylvania, 3260 South St, Philadelphia, PA 19104. USA. 

Abro, T. 
tasleemabro@yahoo.com 
Department of Archaeology, Shah Abdul Latif University, Khairpur, Sindh, Pakistan.

Acosta, Alejandro 
acostaalejandroalberto@gmail.com 

Consejo Nacional de Investigaciones Científicas y Técnicas - Instituto Nacional de Antropología y Pensamiento Latino-
americano.

Agam, Aviad 
aviadkra@tauex.tau.ac.il  
Department of Archaeology and Ancient Near Eastern Cultures, Tel Aviv University, Israel. 

Agnolin, Agustín 
agusagnolin@yahoo.com.ar  
CONICET- INAPL 3 de Febrero 1378 (1426), Buenos Aires, Argentina. 

Aguirre, Mikel 
maguirre@bergara.uned.es 
UNED Bergara, Gipuzkoa. 

Ajithprasad, P. 
ajit.karolil@gmail.com 
Department of Archaeology and Ancient History, The Maharaja Sayajirao University of Baroda, Vadodara, 390002 India. 

Alcaraz-Castaño, M. 
manuel.alcaraz@uah.es 

Area de Prehistoria, Universidad de Alcala (Spain).

Alcolea-González, J. J.  
javier.alcolea@uah.es 
Área de Prehistoria, Universidad de Alcalá (Spain). 

Aldea-Moreira, Xes 
xes.aldea.moreira@outlook.com  
Área de Prehistoria, Universitat Rovira i Virgili, Av. Catalunya 35, Tarragona 43002, Spain.

Allué, E. 
eallue@iphes.cat 

Institut Català de Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV (Edifici W3), 
43007 Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Àrea de Prehistòria, Avinguda de Catalunya 35, 43002 Tarragona, Spain.

Altès, Vanessa 
valtes@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Campus Sescelades URV (Edifici W3), 43007 
Tarragona, Spain. 
Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda de Catalunya 35, 43002, Tarragona, Spain.



244

Ames, Christopher H.J.  
cjhames@berkeley.edu 
School of Earth, Atmospheric and Life Sciences, University of Wollongong. 
Department of Anthropology, University of Victoria.

Anderson, Patricia 
patriciacanderson@hotmail.fr 

UMR 7264, CEPAM, Université Nice Sophia Antipolis / CNRS.

Andreeva, Polina  
poly_a@abv.bg  
Geological Institute, Bulgarian Academy of Sciences; Sofia, Bulgaria.

Aouraghe, Hassan 
aouraghe.oujda@gmail.com; h.aouraghe@ump.ac.ma 
Université Mohamed Premier, Faculté des Sciences, Département de Géologie, BV Mohammed VI, Hay Al Qods, 60000, 
Oujda, Morocco.

Aranda, Victoria 
victoriaarandasanchez@gmail.com 
Departamento de Prehistoria y Arqueología. Universidad de Sevilla. Grupo de InvestigaciónTELLUS. Prehistoria y Arque-
ología en el Sur de Iberia (HUM-949). 

Araujo, Astolfo 
astwolfo@usp.br 
Full Professor, Head of the Laboratory for Interdisciplinary Research in Evolution, Culture and Environment, Museum of 
Archaeology and Ethnology at the University of São Paulo, Brazil.

Araujo, Renata 
rennyaraujo@yahoo.com; rennyaraujo@usp.br 
Ph.D Candidate, Laboratory for Interdisciplinary Research in Evolution, Culture and Environment, Museum of Archaeolo-
gy and Ethnology at the University of São Paulo, Brazil.

Archer, Will 
will.archer@nasmus.co.za 

Department of Archaeology and Anthropology, National Museum, Bloemfontein, South Africa. 
Department of Human Evolution, Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany. 
Department of Geology, University of the Free State, P.O. Box 339, Bloemfontein 9300, South Africa.

Arnold, Lee  
lee.arnold@adelaide.edu.au 

School of Physical Sciences, Environment Institute, and Institute for Photonics and Advanced Sensing (IPAS), University 
of Adelaide, North Terrace Campus, Adelaide, SA 5005, Australia.

Arobba, Daniele 
arobba@museoarcheofinale.it 

Museo Archeologico del Finale, Istituto Internazionale di Studi Liguri.

Arrizabalaga, Alvaro 
Department of Geography, Prehistory and Archaeology, University of the Basque Country (UPV/EHU), Paseo de la Univer-
sidad 5, 01006 Vitoria-Gasteiz, Spain.

Arroyo, Adrián 
aarroyo@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Departament d’Història i Història de l’Art, Av. de Catalunya 35, 43002, Tarragona, Spain. 



245

Arteaga-Brieba, Andion 
aarteaga@iphes.cat 
Universitat Rovira i Virgili, Departament d’Historia i Historia de l’Art, Av. de Catalunya 35, 43002, Tarragona, Spain. 
Institut Catala de Paleoecologia Humana i Evolucio Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain.

Arthur, Kathryn Weedman 
kjarthur@usf.edu 
Department of Anthropology, College of Arts and Sciences, University of South Florida, USA

Arzarello, Marta 
marta.arzarello@unife.it 
Dipartimento di studi umanistici, Università degli studi di Ferrara. Corso Ercole I d’Este 32, 44121 Ferrara (Italy). 
Associazione culturale 3P – Progetto Preistoria Piemonte. Via Lunga 38, 10099 San Mauro Torinese (Italy).

Asryan, Lena 
lasryan@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Departament d’Història i Història de l’Art, Av. de Catalunya 35, 43002, Tarragona, Spain. 

Assaf, Ella 
ellaassa@gmail.com 
Department of Archaeology, Tel Aviv University, Israel 
Department of Anthropology, College of Arts and Sciences, University of South Florida, USA

Aura Tortosa, Emili J. 
j.emili.aura@uv.es  
Department of Prehistory, Archaeology and Ancient History. University of Valencia. Avenida de Blasco Ibáñez 28. 46010 
Valencia, Spain. 

Awe, Jaime J.  
Jaime.Awe@nau.edu 
Northern Arizona University, Flagstaff, AZ, USA.

Azar, Mahya 
azar.mahya@gmail.com 
M.A in Archeology, University of Neyshabur

B

Baena Preysler, Javier 
Javier.Baena@uam.es 

Departamento de Prehistoria y Arqueología, Universidad Autónoma de Madrid, Madrid, Spain

Baena, Rafael 
baena@us.es 
Departamento. Geografía Física. Universidad de Sevilla.

Balirán, Catalina 
cataclorofila@gmail.com 
CONICET, Instituto Multidisciplinario de Historia y Ciencias Humanas (CONICET-IMHICIHU). Buenos Aires, Argentina. 

Bargalló, Amèlia 
ameliabarg@gmail.com 

Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Zona Educacional 4, Campus Sescelades URV (Edifici 
W3), 43007 Tarragona, Spain. ORCID: 0000-0003-4175-7600



246

Barkai, Ran 
barkaran205@gmail.com 
Department of Archaeology and Ancient Near Eastern Cultures, Tel Aviv University, P.O.B. 39040, Ramat Aviv, Tel Aviv 
69978, Israel.

Bartrolí, Raül 
bartroliir@capellades.cat 
Archaeological Heritage Survey Head. Ajuntament de Capellades. Ramon Godó, 908687 Capellades, Barcelona, Spain.

Beauvais, Pierre-Antoine 
pantoinebeauvais@hotmail.fr 
Université Toulouse II - Jean Jaurès, UMR 5608 TRACES - Travaux et Recherches Archéologiques sur les Cultures, les 
Espaces et les Sociétés.

Benito-Calvo, Alfonso 
alfonso.benito@cenieh.es 

Centro Nacional de Investigación Sobre la Evolución Humana (CENIEH), Burgos, Spain.

Bentivenga, Emiliano 
emilianobenti@hotmail.com  
CONICET – División Arqueología, Museo de La Plata. Paseo del Bosque s/n, La Plata (1900), Buenos Aires, Argentina.

Bernard-Guelle, Sébastien 
sebastien.bernard-guelle@paleotime.fr 

Paléotime; UMR 7279 – Laboratoire Méditerranéen de Préhistoire Europe Afrique (LAMPEA), France. 
Institut National de Recherche Archéologique Préventive (INRAP); UMR 7041 – Archéologie et Sciences de l’Antiquité (Ar-
ScAn), team AnTET (Anthropologie des Techniques, des Espaces et des Territoires au Pliocène et au Pléistocène), France.

Bernardini, Federico 
federico.bernardini@unive.it 

Università di Venezia Ca’ Foscari, Dipartimento di Studi Umanistici, Dorsoduro 3484/D, Calle Contarini, Venezia. 
Centro Internazionale di Fisica Teorica Abdus Salam, Strada Costiera, 11, Trieste.

Berruti, Gabriele L.F. 
brrgrl@unife.it 
Dipartimento di studi umanistici, Università degli studi di Ferrara. Corso Ercole I d’Este 32, 44121 Ferrara (Italy). 
Associazione culturale 3P – Progetto Preistoria Piemonte. Via Lunga 38, 10099 San Mauro Torinese (Italy).

Bertola, Stefano 
bts@unife.it 
Università degli Studi di Firenze, Dipartimento SAGAS - Storia, Archeologia, Geografia, Arte e Spettacolo, Unità di Archeo-
logia Preistorica. 
Università di Ferrara, Dipartimento di Studi Umanistici, Sezione di Scienze Preistoriche e Antropologiche.

Bonsall, Clive 
cbonsall@ed.ac.uk 
School of History, Classics and Archaeology, University of Edinburgh, Edinburgh, UK.

Borić, Dušan 
db2128@columbia.edu 
The Italian Academy for Advanced Studies in America, Columbia University, New York, NY 1002. 
Department of Environmental Biology, Sapienza Università di Roma.

Borrazzo, Karen  
kborrazzo@yahoo.com 
CONICET, Instituto Multidisciplinario de Historia y Ciencias Humanas (CONICET-IMHICIHU). Buenos Aires, Argentina.



247

Bostanova, T. M.  
tahmina79@gmail.com 
A. Donish institute of history, archeology and ethnography, 734025, Dushanbe city, Republic of Tajikistan, 33, Rudaki 
Avenue.

Bourguignon, Laurence 
laurence.bourguignon@inrap.fr 
Paléotime; UMR 7194 – Histoire Naturelle de l’Homme Préhistorique (HNHP), France. 

Bozzuto, Damián 
damianbozzuto@gmail.com 

Instituto Nacional de Antropología y Pensamiento Latinoamericano. 
Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET). 
Universidad de Buenos Aires, Facultad de Filosofía y Letras, Argentina.

Bracco, Jean-Pierre 
jean-pierre.bracco@univ-amu.fr 
UMR 7269 LAMPEA, Université Aix Marseille, Maison Méditerranéenne des Sciences de l’Homme, 5 rue du château de 
l’Horloge, 13094 Aix-en-Provence cedex 2, France. 

Brenet, Michel 
michel.brenet@inrap.fr 
UMR 5199 PACEA, Université de Bordeaux, bâtiment B2, allée Geoffroy-Saint-Hilaire, 33615 Pessac, France.  
INRAP, Domaine de Campagne, 24260 Campagne, France.

Brown, M. Kathryn 
kathryn.brown@utsa.edu 

University of Texas at San Antonio, San Antonio, TX, USA.

Buc, Natacha 
natachabuc@gmail.com 

Consejo Nacional de Investigaciones Científicas y Técnicas - Instituto Nacional de Antropología y Pensamiento Latino-
americano.

Buławka, Sylwia 
gubalka2@gmail.com 
Institute of Archaeology and Ethnology of Polish Academy of Sciences, Solidarności. Avenue 105, 00-140 Warsaw, Po-
land.

Bulbeck, David 
Francis.Bulbeck@anu.edu.au  
Australian National University.

Bushozi, Pastory M.  
pbushozi@gmail.com 

Department of Archaeology and Heritage Studies, University of Dar es Salaam, 35051 Dar es Salaam, United Republic of 
Tanzania.

Bustos-Pérez, Guillermo 
guillermo.willbustos@gmail.com 

Departamento de Prehistoria y Arqueología, Universidad Autónoma de Madrid, Madrid, Spain.



248

C

Cáceres, Isabel 
icaceres@iphes.cat 
InstitutCatalà de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007 Tarragona, Spain. 
Universitat Rovira i Virgili, Departamentd’Història i Història de l’Art, Avinguda de Catalunya 35, 43002 Tarragona, Spain.

Calvo, Aitor 
aitor.calvo@ehu.eus 
Institute of Prehistory and Protohistory, Department of Classical World and Asian Cultures, Friedrich-Alexander Univer-
sity of Erlangen-Nuremberg (FAU), Kochstr. 4/18, 91054 Erlangen, Germany. 
Department of Geography, Prehistory and Archaeology, University of the Basque Country (UPV/EHU), Paseo de la Univer-
sidad 5, 01006 Vitoria-Gasteiz, Spain.

Cámara, Javier 
javi.camara.manzaneda@gmail.com 

Universitat Autònoma de Barcelona (UAB), Dept. de Prehistòria, Edificio B, Facultad de Filosofia y Letras, 08193 Bellater-
ra (Barcelona).

Campeny, Gerard 
gcampeny@iphes.cat 

Institut Català de Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV (Edifici W3), 
43007 Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Àrea de Prehistòria, Avinguda de Catalunya 35, 43002 Tarragona, Spain.

Canals, Antoni 
acanals@iphes.cat  
Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda de Catalunya 35, 43002 Tarragona, Spain ona, Spain. 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Campus Sescelades URV (Edifici W3), 43007 
Tarragona, Spain.

Cánovas, Isabel 
isacanovasc@gmail.com 
Departamento de Prehistoria y Arqueología. Universidad de Sevilla. Grupo de InvestigaciónTELLUS. Prehistoria y Arque-
ología en el Sur de Iberia (HUM-949). 

Cap, Bernadette 
bernadette.cap@utsa.edu 

San Antonio Museum of Art, San Antonio, TX, USA.

Capdevilla, Ramon 
r.capdevila1939@gmail.com  
UMR 6118 Géoscience Rennes. 

Capra, Diego 
capra.die@gmail.com  

Universitat Rovira i Virgili (URV), Departament d’Història i Història de l’Art, Avinguda de Catalunya 35, 43002 Tarragona, 
Spain. 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007 Tarragona, Spain.

Caracausi, Sandro 
sandrocaracausi@gmail.com 
Dipartimento di studi umanistici, Università degli studi di Ferrara. Corso Ercole I d’Este 32, 44121 Ferrara (Italy). 
Associazione culturale 3P – Progetto Preistoria Piemonte. Via Lunga 38, 10099 San Mauro Torinese (Italy). 



249

Caramiello, Rosanna 
rosanna.caramiello@unito.it 

Dipartimento di Scienza della Vita e Biologia dei Sistemi, Università di Torino.

Carboni, G.  
giovanni.carboni@uniroma1.it 

Sapienza University, Department of Classic, Rome, Italy.

Cardillo, Marcelo 
marcelo.cardillo@gmail.com 

Consejo Nacional de Investigaciones Científicas y Técnicas-Instituto Multidisciplinario de Historia y Ciencias Humanas, 
Universidad de Buenos Aires, Saavedra 15 5th floor (1083ACA), Ciudad Autónoma de Buenos Aires, Argentina. 

Caricola, Isabella 
isabella.caricola@ncl.ac.uk 

Newcastle University. 

Carraa, Marialetizi  
marialetizia.carra@uniroma1.it  
Department of Oral and Maxillo-Facial Sciences, Diet and ANcient TEchnology Laboratory, Sapienza Università di Roma.

Carracedo Recasens, Robert 
robert.carracedo@e-campus.uab.cat  
Universitat Autònoma de Barcelona. 

Carter, Tristan 
stringy@mcmaster.ca 
Department of Anthropology, McMaster University, Hamilton, ON L8S 4L9, Canada. 

Caruso, Laura 
lcarusoferme@gmail.com 

Instituto Patagónico de Ciencias Sociales y Humanas (IPCSH-CONICET).

Cassiodoro, Gisela 
gcassio@hotmail.com 
Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Instituto Nacional de Antropología y Pensamiento 
Latinoamericano (INAPL), Universidad de Buenos Aires (UBA) 3 de Febrero 1378 (1426), Buenos Aires, Argentina. 

Castillo-Jiménez, S.  
samuel.castillo@uah.es 
Área de Prehistoria, Universidad de Alcalá (Spain).

Castro, Silvina 
silvinacastro2015@gmail.com 
CONICET. Universidad Nacional de Cuyo, Instituto Interdisciplinario de Ciencias Básicas, Mendoza, Argentina. 

Cervera, María Luisa 
m.luisa.cervera@uv.es 
Department of Analytical Chemistry, University of Valencia, Calle Dr. Moliner, 50, 46100 Burjassot, Valencia, Spain.

Chacón, M. Gema 
gchacon@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007 Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Departament d’Història de l’Art. Àrea de Prehistòria, Avinguda de Catalunya 35, 43002 
Tarragona, Spain. 
UMR7194 Histoire naturelle de l’Homme préhistorique (HNHP), MNHN, CNRS, UPV, Alliance Sorbonne Université. , 1 rue 
René Panhard, 75013 Paris – Musée de l’Homme, 17 Place du Trocadéro, 75016 Paris, France.



250

Charlin, Judith 
judith.charlin@gmail.com 

Consejo Nacional de Investigaciones Científicas y Técnicas-Centro Nacional Patagónico-Instituto Patagónico de Ciencias 
Sociales y Humanas, Universidad de Buenos Aires, Bvd. Brown 2915 (U9120ACD), Puerto Madryn, Argentina. 

Cheme Arriaga, Lucas 
l.cheme.arriaga@gmail.com 

Museo de Historia Natural de La Pampa, Pellegrini 180 (6300), Santa Rosa, Argentina. 

Clarkson, Chris 
c.clarkson@uq.edu.au  

University of Queensland, Australia.

Colmenero-Hidalgo, E.  
e.colmenero@unileon.es 
Departamento de Geografía y Geología, Universidad de León.

Conati Barbaro, Cecilia 
cecilia.conati@uniroma1.it 
Sapienza University of Rome, Department of Classics, Piazzale Aldo Moro 5, 00185 Rome, Italy.

Coppe, Justin 
Justin.Coppe@uliege.be 
TraceoLab/Prehistory, ULiège, Quai Roosevelt 1B, 4000 Liège, Belgium.

Corona, Sara 
sara.corona.demurtas@gmail.com 

Student of IMQP International Master in Quaternary and Prehistory. Universitat Rovira i Virgili, Facultat de Lletres, Avin-
guda Catalunya 35, 43002 Tarragona.

Correa, Letícia Cristina 
leticiacorrea@usp.br  
Museum of Archaeology and Ethnology – University of São Paulo.

Cortegoso, Valeria 
vcortegoso@gmail.com 
CONICET. Universidad Nacional de Cuyo, Instituto Interdisciplinario de Ciencias Básicas, Mendoza, Argentina. 

Cortés, Miguel 
mcortes@us.es 
Departamento de Prehistoria y Arqueología. Universidad de Sevilla. Grupo de InvestigaciónTELLUS. Prehistoria y Arque-
ología en el Sur de Iberia (HUM-949). 

Craig, Jessica 
jescraig@uw.edu  
University of Washington

Cristiani, Emanuela  
emanuela.cristiani@uniroma1.it  
Department of Oral and Maxillo-Facial Sciences, Diet and ANcient TEchnology Laboratory, Sapienza Università di Roma.

Cuartero, F. 
felipecuartero@gmail.com 
Fundación Atapuerca (Spain). 



251

Cueva-Temprana, Arturo 
cuevatemprana@shh.mpg.de 

Department of Archaeology, Max Planck Institute for the Science of Human History. Kahlaische Strasse 10 D-07745 Jena, 
Germany.

Cunha-Ribeiro, João Pedro 
jpcunharibeiro@letras.ulisboa.pt 

Faculdade de Letras, Universidade de Lisboa; Centro de Arqueologia da Universidade de Lisboa (UNIARQ); Lab2pt.

Cura, Sara  
0saracura0@gmail.com 
Escola Superior de Comunicação Social / Instituto Politécnico de Lisboa.

Cuthbertson, Patrick 
patrick.cuthbertson@uni-tuebingen.de 
Department of Early Prehistory and Quaternary Ecology, University of Tübingen, Tübingen 72070, Germany. 

D

Daffara, Sara 
dffsra@unife.it 
Dipartimento di studi umanistici, Università degli studi di Ferrara. Corso Ercole I d’Este 32, 44121 Ferrara (Italy). 
Associazione culturale 3P – Progetto Preistoria Piemonte. Via Lunga 38, 10099 San Mauro Torinese (Italy).

d’Errico, Francesco  
francesco.derrico@u-bordeaux.fr 

Université de Bordeaux, CNRS UMR5199 – PACEA, 33615 Pessac CEDEX, France. 
University of Bergen, SFF Centre for Early Sapiens Behaviour (SapeinCE), 5020 Bergen, Norway.

Davies, Benjamin 
ben.davies@utah.edu 
Department of Anthropology, University of Utah. 

de Andrés-Herrero, M.  
maria.andresh@uah.es 
Área de Prehistoria, Universidad de Alcalá (Spain). 

de la Peña, Paloma 
paloma.delapenya@gmail.com; pd508@cam.ac.uk 
Evolutionary Studies Institute, University of the Witwatersrand, Johannesburg, South Africa, Cambridge University, Cam-
bridge, United Kingdom. 
Centre of Exploration for the Deep Human Journey, University of the Witwatersrand. 
McDonald Institute for Archaeological Research, University of Cambridge.

de la Torre, Ignacio 
ignacio.delatorre@cchs.csic.es 

Instituto de Historia, Spanish National Research Council-CSIC, Albasanz 26-28, 28037, Madrid, Spain: ORCHID

de Lombera-Hermida, Arturo 
arturode.lombera@usc.es  
Grupo de Estudos para a Prehistoria do Noroeste. Arqueoloxía, Antiguidade e Territorio (GEPN-AAT), Dpto Historia, Uni-
versidade de Santiago de Compostela, Santiago de Compostela 15782, Spain.

De Weyer, Louis  
louis.deweyer@gmail.com 

UMR 7041 ArScan.



252

Dębek, Marcin 
marcindebek006@gmail.com 
Institute of Archaeology and Ethnology of Polish Academy of Sciences, Solidarności. Avenue 105, 00-140 Warsaw,  
Poland.

Delgado, M. 
medelgado@fcnym.unlp.edu.ar 
Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Buenos Aires, Argentina. 
División Antropología, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, La Plata, Argentina.

Delluniversità, Emanuela 
emanuela.delluniversita@uniba.it 
Dipartimento di Scienze della Terra e Geoambientali, Università degli Studi di Bari Aldo Moro, Via Orabona 4, 70125 Bari.

Delpiano, Davide 
dlpdvd@unife.it 

Dipartimento di Studi Umanistici, Sezione di Scienze Preistoriche e Antropologiche, Università degli Studi di Ferrara, 
Corso Ercole I d’Este, 32, 44121, Ferrara, Italy. 

Demuro, Martina 
martina.demuro@adelaide.edu.au 

School of Physical Sciences, Environment Institute, and Institute for Photonics and Advanced Sensing (IPAS), University 
of Adelaide, North Terrace Campus, Adelaide, SA 5005, Australia.

Di Gregorio, Enrico D. B. 
dalmasenrico@gmail.com 

Undergraduate archaeology student at the University of Rio de Janeiro State. 
Research Intern at the Laboratory for Human Evolutionary Studies, Institute of Biosciences, São Paulo University. 

Di Maida, Gianpiero 
di_maida@neanderthal.de  
Neanderthal Museum, Talstraße 300 – 40822 Mettmann (Germany).

Díez Castillo, Agustín 
agustin.diez@uv.es 
Department of Prehistory, Archaeology and Ancient History, University of Valencia, Av. Blasco Ibáñez, 28, 46010 Valencia, 
Spain. 

Dolfini, A. 
andrea.dolfini@newcastle.ac.uk  
Newcastle University, School of History, Classics and Archaeology, Newcastle Upon Tyne, UK.

Dolson, Emelia  
erdolson@asu.edu  
School of Human Evolution and Social Change, Arizona State University.

Domingo, Inés  

ines.domingo@ub.edu 

ICREA, Universitat de Barcelona.

Domingo, Rafael 

rdomingo@unizar.es  
Área de Prehistoria, Facultad de Filosofía y Letras (Edif. Cervantes), Universidad de Zaragoza. Corona de Aragón, 42, 50009 
Zaragoza.



253

Donadei Corada, Juan Pablo 
paolodonadeicorada@gmail.com 

Consejo Nacional de Investigaciones Científicas y Técnicas-Laboratorio de Arqueología Regional Bonaerense, Universi-
dad Nacional de Mar del Plata, Diagonal J. B. Alberdi 2695 (7600), Mar del Plata, Argentina. 

Douglass, Matthew 
Dmdouglass3@unl.edu 
College of Agricultural Sciences and Natural Resources and Agricultural Research Division, University of Nebraska-Lin-
coln.

Doyon, Luc 
luc.doyon@umontreal.ca 

Shandong University, Institute of Cultural Heritage, 266237 Qingdao, China. 
Université de Bordeaux, CNRS UMR5199 – PACEA, 33615 Pessac CEDEX, France.

Ducasse, Sylvain 
sylvain.ducasse@u-bordeaux.fr  
UMR 5199 PACEA, Université de Bordeaux, bâtiment B2, allée Geoffroy-Saint-Hilaire, 33615 Pessac, France.

Durán, Víctor 
duranvic2@gmail.com 
CONICET. Universidad Nacional de Cuyo, Instituto Interdisciplinario de Ciencias Básicas, Mendoza, Argentina.

Durkin, Paul R.  
paul.dukin@umanitoba.ca 
Department of Earth Sciences, University of Manitoba, Winnipeg, MB R3T 2N2, Canada. 

Dusseldorp, Gerrit 
g.l.dusseldorp@arch.leidenuniv.nl 

Faculty of Archaeology, Leiden University, NL. 
Palaeo-Research Institute, Faculty of Humanities, University of Johannesburg, SA.

E

Efrati, Bar  
barefrati@mail.tau.ac.il  
Department of Archaeology and Ancient Near Eastern Cultures, Tel-Aviv University. Tel-Aviv, Israel.

Emens-Aranas, Cristian 
caemens97@gmail.com 
Seminari d’Estudis i Recerques Prehistòriques (SERP-UB), Barcelona (Spain). 

Eramo, Giacomo 
giacomo.eramo@uniba.it 
Dipartimento di Scienze della Terra e Geoambientali, Università degli Studi di Bari Aldo Moro, Via Orabona 4, 70125 Bari.

F

Falcucci, Armando 
armando.falcucci@ifu.uni-tuebingen.de 

Department of Early Prehistory and Quaternary Ecology, University of Tubingen, Schloss Hohentubingen, D-72070 
Tubingen, Germany.



254

Farkouch, Mourad 
mourad00stu@gmail.com 
Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda de Catalunya 35, 43002 Tarragona, Spain. 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Campus Sescelades URV (Edifici W3), 43007 
Tarragona, Spain.

Faught, Michael 
mfaught@gmail.com 
Anthropology, University of Arizona, Tucson, AZ, USA.

Favreau, Julien 
favreaj@mcmaster.ca 
Department of Anthropology, McMaster University, Hamilton, ON L8S 4L9, Canada.

Fernandes, Paul 
paul.fernandes@paleotime.fr 

Paléotime – UMR 5199 PACEA.

Fernández-Marchena, Juan Luis 
juanl.ferna@gmail.com 
SERP, Seminari d’Estudis i Recerques Prehistòriques, Secció de Prehistòria i Arqueologia, Departament d’Història i Ar-
queologia,Facultat de Geografia i Història, Universitat de Barcelona, c/Montalegre 6-8, 08001, Barcelona, Spain. 

Ferreira, Carlos 
carlos.felipe11@gmail.com 
Faculdade de Letras, Universidade de lisboa.

Ferrer-Julià, M.  
mferj@unileon.es 
Departamento de Geografía y Geología, Universidad de León.

Finkel, Meir 
finkel2010@gmail.com 
Department of Archaeology and Ancient Near Eastern Cultures, Tel Aviv University, P.O.B. 39040, Ramat Aviv, Tel Aviv 
69978, Israel.

Finlay, Nyree 
Nyree.Finlay@glasgow.ac.uk 
Archaeology, The University of Glasgow, Molema Building, Lilybank Gardens, Glasgow G12 8QQ, Scotland.

Fioretti, Giovanna 
giovannafioretti@uniba.it 
Dipartimento di Scienze della Terra e Geoambientali, Università degli Studi di Bari Aldo Moro, Via Orabona 4, 70125 Bari.

Flores Coni, Josefina 
josefinafloresconi@gmail.com 
CONICET- INAPL 3 de Febrero 1378 (1426), Buenos Aires, Argentina. 

Foley, Elizabeth 
e.foley@latrobe.edu.au 
Department of Archaeology and History, La Trobe University, Bundoora, Victoria, Australia 3086.

Fontanals, Marta 
mfontanals@iphes.cat 
Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda de Catalunya 35, 43002, Tarragona, Spain. 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Campus Sescelades URV (Edifici W3), 43007 
Tarragona, Spain. 



255

Franco, Nora Viviana 
nvfranco2008@gmail.com  
IMHICIHU-CONICET and University of Buenos Aires, FFyL, Dpto. Ciencias Antropológicas

Franco Salvi, Valeria L.  

valefrancosalvi@unc.edu.ar 
Laboratorio de Estudios Materiales de la Historia. CIFFyH. IDH-CONICET. Universidad Nacional de Córdoba. El Cordobazo, 
Ciudad Universitaria, CP 5000, Ciudad de Córdoba, Argentina. 

Fratta, Viola 
v.fratta@umail.ledenuniv.nl 

Faculty of Archaeology, Leiden University, NL.

Friesem, David E. 
dfriesem@univ.haifa.ac.il 

The Recanati Institute of Marine Studies, Department of Maritime Civilizations, School of Marine Sciences, University of 
Haifa, 199 Aba-Hushi Avenue, Haifa, 3498838, Israel. 
The Haifa Center for Mediterranean History, University of Haifa, 199 Aba-Hushi Avenue, Haifa, 3498838, Israel

Fuertes-Prieto, N.  
n.fuertes@unileon.es 
Departamento de Historia, Universidad de León. 

Fullagar, Richard  

fullagar@uow.edu.au 

University of Wollongong, Australia.

Fullola-Isern, Joan 
fullola@ub.edu 

PRE-EINA, Universitat Jaume I.

Furestier, Robin 

Université Paul Valéry - Montpellier 3, UMR 5140 ASM - Archéologie des Sociétés Méditerranéennes

G

Gadekar, Charusmita 
cgadekar@imf.csic.es 
HUMANE-Human Ecology and Archaeology, Department of Archaeology and Anthropology, Mila i Fontanals Institution 
for Research in Humanities (IMF). Spanish National Research Council (CSIC), Barcelona, Spain.

Galiberti, Attilio 
attiliogaliberti@gmail.com 
(già) Università degli Studi di Siena, via Banchi di Sotto 55, 53100 Siena (Italy).

Gallello, Gianni  
gianni.gallello@uv.es 
Department of Prehistory, Archaeology and Ancient History. University of Valencia. Av. Blasco Ibáñez, 28. 46010 Valencia, 
Spain. 

Garazhian, Omran  
garazhian.omran@gmail.com 
Independent Researcher and Field Archaeologist. 



256

García-Meléndez, E.  

egarm@unileon.es 
Departamento de Geografía y Geología, Universidad de León.

García-Rojas, Maite 
maitensx@gmail.com 
Universidad del País Vasco/Euskal Herriko Unibersitatea (UPV/EHU) Área de Prehistoria. Departamento de Geografia, 
Prehistoria y Arquelogía. C/ Tomás y Valiente s/n, 01006 Vitoria-Gasteiz (Spain). 
ArkeoGazte – Asociación de jóvenes investigadoras en arquelogía prehistórica e histórica. C/ Tomás y Valiente s/n, 
01006 Vitoria-Gasteiz (Spain).

Garvey, Raven 
garveyr@umich.edu 
University of Michigan

Gates St-Pierre, Christian 
christian.gates-st-pierre@umontreal.ca 

Université de Montréal. 

Gibaja, Juan Francisco 
jfgibaja@eehar.csic.es 

Escuela Española de Historia y Arqueología en Roma. EEHAR CSIC.

Gilson, Simon-Pierre 
simonp.gilson@gmail.com 

Programa de Pós-graduação em Arqueologia/Museu Nacional/Universidade Federal do Rio de Janeiro – Universidade 
Federal do Rio de Janeiro. 

Göldner, Dominik 
d.goldner@protonmail.com 

Paleoanthropology, Senckenberg Centre for Human Evolution and Palaeoenvironment, Department of Geosciences, Uni-
versity of Tübingen, Tübingen, Germany.

Goldstein, Steven 
goldstein@shh.mpg.de 
Institute for the Science of Human History

Gomes de Mello Araujo, Astolfo 
e-mail: astwolfo@usp.br 
Museum of Archaeology and Ethnology – University of São Paulo.

Gómez de Soler, Bruno 
bgomez@iphes.cat  

Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain.  
Departament d’Història i Història de l’Art, Universitat Rovira i Virgili (URV), Avinguda de Catalunya, 35, 43002, Tarragona, 
Spain. 

González-Gómez de Agüero, E.  
gomezaguero_@hotmail.com 
Departamento de Historia, Universidad de León.

González-Olivares, Cynthia B. 
cynthia.gonzalez@ub.edu 
Seminari d’Estudis i Recerques Prehistòriques (SERP-UB), Universitat de Barcelona, Barcelona (Spain). 
Institut d’Arqueologia (IAUB), Universitat de Barcelona, Barcelona (Spain).



257

Goñi, Rafael 
rafaelagustingoni@gmail.com 
CONICET- INAPL-UBA 3 de Febrero 1378 (1426), Buenos Aires, Argentina. 

Gratuze, B. 
gratuze@cnrs-orleans.fr 
IRAMAT-CEB (UMR 5060). CNRS – Université d’Orléans (France). 

Guardiola, Miquel 
mguardiola@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Campus Sescelades URV (Edifici W3), 
43007 Tarragona, Spain. 
Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Avinguda de Catalunya 35, 43002, Tarragona, Spain.

Guedes, Alexandra 
aguedes@fc.up.pt  
ICT- Pólo Porto e DGAOT, Faculdade de Ciências, UPorto.

Guerrero, Inmaculada 
inmaguer@us.es 
Departamento. Geografía Física. Universidad de Sevilla.

Guinart, V. 
calvicensdetous@gmail.com 
Independent contributor.

Gurova, Maria  
maria.gurova@naim.bg 
National Institute of Archaeology with Museum, Bulgarian Academy of Sciences; Sofia, Bulgaria

H

Habedank, Quinn 
habedank@uw.edu 
Department of Anthropology, University of Washington, Seattle, USA

Haddoumi, Hamid 
haddoumihamid@yahoo.fr 

Université Mohamed Premier, Faculté des Sciences, Département de Géologie (FSO), Bvd Mohamed VI, BP 717 Quartier 
al Qods, 60 000 Oujda, Morocco.

Hajdas, Irka 
hajdas@phys.ethz.ch 
Laboratory of Ion Beam Physics, Eidgenössische Technische Hochschule, Zürich (ETH-Z), Switzerland.

Harris, Jacob A.  
Jacob.A.Harris@asu.edu  
School of Human Evolution and Social Change, Arizona State University. 
Institute of Human Origins, Arizona State University. 

Healey, Elizabeth 
elizabeth.healey@manchester.ac.uk 
CAHAE, University of Manchester, UK.

Heinrich, Susann 
susann_heinrich@eva.mpg.de 

Department of Human Evolution, Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany.



258

Helmke, Christophe 
cgbh@hum.ku.dk 

University of Copenhagen, Copenhagen, Denmark

Hermo, Darío 
dariohermo@yahoo.com 

Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Buenos Aires, Argentina. 
División Arqueología, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, La Plata, Argentina.

Herrero-Alonso, Diego 
diego.herrero@uam.es 
Departamento de Prehistoria y Arqueología. Facultat de Filosogia y Letras,  
Universidad Autónoma de Madrid. Ciudad Universitaria de Cantoblanco - 28049 Madrid. 

Herzlinger, Gadi  
gadi.herzlinger@weizmann.ac.il 

Department of Physics of Complex Systems, Weizmann Institute of Science, P.O. Box 26, Rehovot 76100, ISRAEL

Hodgskiss, Tammy 
tammyhodgie@gmail.com 

Origins Centre, University of the Witwatersrand, Johannesburg, South Africa.

Holdaway, Simon 
sj.holdaway@auckland.ac.nz 
School of Social Sciences, University of Auckland. 

Horowitz, Rachel A. 
rachel.horowitz@wsu.edu  
Washington State University, Pullman, WA, USA. 

Houmard, Claire 
clairehoumard@yahoo.fr 
Chrono-environnement – Université de Franche-Comté, CNRS (UMR 6249) – 16 route de Gray, 25030 Besançon, France.

Hovers, Erella 
hovers@mail.huji.ac.il 

Hebrew University of Jerusalem, Mt. Scopus, 9190501 ISRAEL

Hubbard, Stephen M. 
shubbard@ucalgary.ca 
Department of Geoscience, University of Calgary, Calgary, AB T2N 1N4, Canada.

Huisman, Hans 
h.Huisman@cultureelerfgoed.nl 
Cultural Heritage Agency of Netherlands, NL. 
University of Groningen, NL.

Huysecom, Eric 
eric.huysecom@unige.ch 
Laboratory Archaeology and Population in Africa, Department of Genetics and Evolution, Anthropology Unit, University of 
Geneva, Switzerland.



259

I

Ibáñez, Juan José 
ibanezjj@imf.csic.es 

Archaeology of Social Dynamics, Institución Milá y Fontanals de investigación en Humanidades (IMF). 

Iovita, Radu 
radu.iovita@uni-tuebingen.de 
Department of Early Prehistory and Quaternary Ecology, University of Tübingen, Tübingen 72070, Germany. 
Center for the Study of Human Origins, Department of Anthropology, New York University, New York 10003, USA.

Ivorra, Jérôme 
jerome.ivorra@orange.fr 

without affiliation. 

J

Janardhana, B.  
janardhanab@igntu.ac.in  
Department of Ancient Indian History, Culture and Archaeology, Indira Gandhi National Tribal University, (IGNTU), Lalpur, 
Amarkantak, Anuppur District, - 484887 Madhya Pradesh, India.

Jardón Giner, Paula  
paula.jardon@uv.es 
Department of Didactics of Experimental and Social Sciences. University of Valencia. Avenida Tarongers 4, 46022 Valen-
cia, Spain. 

Jiménez Ruiz, Luis Manuel 
lujr94@gmail.comt  
PhD candidate Department of Antiquity Sciences. University of Zaragoza.

Jiménez-Puerto, Joaquín 
joaquin.jimenez@uv.es 

Departament de Prehistòria, Arqueologia i Història Antiga. Universitat de València. Av/ Blasco Ibañez 28, 46010 València, 
España.

Jordão, Patrícia 
pajordao@fc.ul.pt 
Faculdade de Ciências, ULisboa. 
Instituto Dom Luiz (IDL), Faculdade de Ciências, ULisboa. 
PhD student, Fundação para a Ciência e Tecnologia (FCT).

K

Karakostis, Fotios Alexandros 
fotios-alexandros.karakostis@uni-tuebingen.de 

DFG (Deutsche Forschungsgemeinschaft) Center for Advanced Studies “Words, Bones, Genes, Tools,” Eberhard Karls 
University of Tübingen, Tübingen, Germany. 
Paleoanthropology, Senckenberg Centre for Human Evolution and Palaeoenvironment, Department of Geosciences, Uni-
versity of Tübingen, Tübingen, Germany. 

Kerneder-Gubała, Katarzyna  
gubalka@poczta.fm; gubała@iaepan.edu.pl 
Institute of Archaeology and Ethnology Polish Academy of Sciences, 105, Solidarności Avenue, 00-140 Warsaw, Poland.



260

Kherdouche, Arnaud 
arnaud.kherdouche@protonmail.com 
Université Paul Valéry - Montpellier 3, UMR 5140 ASM - Archéologie des Sociétés Méditerranéennes.

Kitagawa, Keiko 
keiko.kitagawa@ifu.uni-tuebingen.de 
Museo della Preistoria di Nardò, piazza S. Antonio, 73048 Nardò. 
Institute of Prehistory, Early History and Medieval Archaeology, University of Tübingen. 

Kolhatkar, Manek  
Manek.kolhatkar@umonteal.ca 
Université de Sherbrooke, Département de philosophie et d'éthiqueappliquée

Krakovsky, Masha 
maria.krakovsky@mail.huji.ac.il 

Hebrew University of Jerusalem, Mt Scopus, 9190501 ISRAEL, Israel Antiquities Authority, Rockefeller Archaeological 
Museum, 91710 Jerusalem, Israel.

Kuhlmann, Volker 
volker.kuhlmann@vodafone.de 
LVR Office for Preservation of Archaeological Monuments in the Rhineland, Germany. 

Kurpiel, Rebekah 
r.kurpiel@latrobe.edu.au  
Department of Archaeology and History, La Trobe University, Bundoora, Victoria, Australia 3086

L

Lahari, Lalita 
lahari.lalita786@gmail.com 
Department of Ancient Indian History, Culture and Archaeology, Indira Gandhi National Tribal University, (IGNTU), Lalpur, 
Amarkantak, Anuppur District, - 484887 Madhya Pradesh, India. 

Lancelotti, Carla 
carla.lancelotti@upf.edu 
CaSEs Research Group (Culture and Socio-Ecological Dynamics), Department of Humanities - Universitat Pompeu Fabra, 
Barcelona, Spain.

Lavi, Noa 
noalaviw@gmail.com 

Department of Anthropology, University College London, 14 Taviton Street, London, WC1H 0BW, UK. 

Le Bourdonnec, F.X. 
Francois-xavier.le-bourdonnec@u-bordeaux-montaigne.fr 
IRAMAT-CRP2A (UMR 5060). CNRS – Université Bordeaux Montaigne (France).

Leader, George M.  
leaderg@sas.upenn.edu 
Department of Anthropology, University of Pennsylvania, 3260 South St, Philadelphia, PA 19104. USA.  
Department of Sociology and Anthropology. The College of New Jersey. Social Sciences Building 312. New Jersey, USA

Lee, Jordan 
jal854@nau.edu 

Northern Arizona University, Flagstaff, AZ, USA



261

Lemorini, Cristina 
cristina.lemorini@uniroma1.it 
Sapienza University.

Lepers, Christian 
christian.lepers@uliege.be 

TraceoLab/Prehistory, University of Liège.

Lessa, Andrea 
lessa.mn@gmail.com 

Programa de Pós-graduação em Arqueologia/Museu Nacional/Universidade Federal do Rio de Janeiro – Universidade 
Federal do Rio de Janeiro.

Lew-Levy, Sheina 
sheinalewlevy@gmail.com 

Department of Psychology, Simon Fraser University, 8888 University Drive, Burnaby, B.C. V5A 1S6, Canada. 
Department of Archaeology and Heritage Studies, Aarhus University, Moesgård Allé 20, Højbjerg, 8270, Denmark. 

Li, Li  
li.li@uni-tuebingen.de 
Department of Anthropology, University of Pennsylvania, 3260 South St, Philadelphia, PA 19104. USA.  
Department of Early Prehistory and Quaternary Ecology Eberhard Karls University of Tübingen, Germany.

Li, Zhanyang 
lizhanyang2621@sina.com 

Shandong University, Institute of Cultural Heritage, 266237 Qingdao, China.

Lo Vetro, Domenico 
domenico.lovetro@unifi.it 
Università degli Studi di Firenze, Dipartimento SAGAS - Storia, Archeologia, Geografia, Arte e Spettacolo, Unità di Archeo-
logia Preistorica. 
Museo e Istituto Fiorentino di Preistoria “Paolo Graziosi”.

Lombao, Diego 
dlombao@iphes.cat 

Institut Català de Paleoecologia Humana i Evoluciò Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain. 
Departament d’Història i Història de l’Art, Universitat Rovira i Virgili (URV), Av. de Catalunya, 35, 43002, Tarragona, Spain.

López-López, A.  
adara.lopez@uah.es  
Área de Prehistoria, Universidad de Alcalá (Spain). 

López, G. 
g_lp04@hotmail.com 
Independent contributor.

Loponte, Daniel 
dashtown@gmail.com 
Consejo Nacional de Investigaciones Científicas y Técnicas - Instituto Nacional de Antropología y Pensamiento Latino-
americano.

Lucero, Gustavo F. 
glucero@uct.cl 
Universidad Católica de Temuco, Chile.



262

Lugliè, Carlo  
luglie@unica.it 
LASP – Laboratorio di Antichità Sarde e Paletnologia, Dipartimento di Lettere, Lingue e Beni Culturali – Università degli 
studi di Cagliari, P.zza Arsenale 1, 09124 Cagliari, Italy.

Lynch, Julieta 
julietalynch@yahoo.es 
CONICET – División Arqueología, Museo de La Plata. Paseo del Bosque s/n, La Plata (1900), Buenos Aires, Argentina. 

Lynch, V. 
lynchvirginia@gmail.com 

División Arqueología, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, La Plata, Argentina.

M

Mackay, Alex 
amackay@uow.edu.au 

Centre for Archaeological Science, School of Earth and Environmental Sciences, University of Wollongong, Wollongong, 
NSW 2522, Australia.

Madella, Marco  
marco.madella@upf.edu 
CaSEs Research Group (Culture and Socio-Ecological Dynamics), Department of Humanities - Universitat Pompeu Fabra, 
Barcelona, Spain

Magohe, Stephen 
magohesteve@gmail.com 
Department of Geology, University of Dar es Salaam, 35065 Dar es Salaam, United Republic of Tanzania. .

Mamani Condori, Karen Lucero 
karemamani9@gmail.com  
Universidad Mayor de San Andres, La Paz, Bolivia.

Mamani Roque, Ruben Sergio 
rubensergioarq@gmail.com 
International Association for Obsidian Studies.

Mandal, Priyanka 
pm70452@gmail.com; whard4@gmail.com 
Department of Anthropology, Sitananda College, Nandigram, Purba Medinipur, West Bengal, India.

Mangado Llach, Xavier 
mangado@ub.edu 
Seminari d’Estudis i Recerques Prehistòriques. Department of History & Archaeology. University of Barcelona. Catalonia. 

Manzo, Andrea  

amanzo@unior.it 
Department of Asian, African and Mediterranean Studies, University of Naples “L’Orientale”, Via Chiatamone 61/62, 
80121, Naples, Italy.

Marean, Curtis W.  

Curtis.marean@asu.edu 
School of Human Evolution and Social Change, Arizona State University. 
Institute of Human Origins, Arizona State University. 
African Centre for Coastal Palaeoscience, Nelson Mandela University.



263

Mărgărit, Monica 

monicamargarit@yahoo.com  
Valahia University of Târgoviște;”Vasile Pârvan” Institute of Archaeology, Romanian Academy. 

Marsh, Erik J. 
erik.marsh@gmail.com 
CONICET. Universidad Nacional de Cuyo, Instituto Interdisciplinario de Ciencias Básicas, Mendoza, Argentina.

Marsilio, Adelaide 
adelaidemarsilio@gmail.com 
Department of Asian, African and Mediterranean Studies, University of Naples “L’Orientale”, Via Chiatamone 61/62, 
80121, Naples, Italy.

Martín-Viveros, Juan Ignacio 
jimartinviveros@iphes.cat  
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Departament d’Història i Història de l’Art, Av. de Catalunya 35, 43002, Tarragona, Spain. 

Martínez-Moreno, Jorge 
jorge.Martinez@uab.cat 
Centre d'Estudis del Patrimoni Arqueòlogic (CEPARQ), Universitat Autònoma de Barcelona, 08193 Bellaterra, Spain.

Marwick, Ben 
bmarwick@uw.edu 

Department of Anthropology, University of Washington, Seattle, USA.

Massafra, Dario 
dariomassafra@hotmail.it 
Museo della Preistoria di Nardò, piazza S. Antonio, 73048 Nardò.

Mateo-Lomba, Paula 
pmateo@iphes.cat  
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Departament d’Història i Història de l’Art, Av. de Catalunya 35, 43002, Tarragona, Spain. 

Matera, Isabella 
isabella.matera.0@gmail.com 
Université Paul Valéry - Montpellier 3, UMR 5140 ASM - Archéologie des Sociétés Méditerranéennes. 
Università degli Studi di Firenze, Dipartimento SAGAS - Storia, Archeologia, Geografia, Arte e Spettacolo, Unità di Archeo-
logia Preistorica. 

Mathias, Cyrielle 
cyrielle.mathias@gmail.com 

UMR 7194 – Histoire Naturelle de l’Homme Préhistorique (HNHP), France. 

Matzig, David N.  
matzigdavid@gmail.com 

Department of Archaeology and Heritage Studies, Aarhus University, Denmark.

Mauran, Guilhem 
guilhem.mauran@mnhn.fr 

Evolutionary Studies Institute, University of the Witwatersrand, Johannesburg, South Africa.

Maveroff, Nicolás 
nicolasmaveroff@gmail.com 

Instituto Nacional de Antropología y Pensamiento Latinoamericano. 
Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET).



264

Mazzucco, Niccolò 
niccolo.mazzucco@unipi.it 

Dipartimento di Civiltà e Forme del Sapere, Università di Pisa. 

McNeil, Jessica-Louise 
jessica_mcneil@fas.harvard.edu 
Department of Anthropology, Harvard University.

Mears, Peter 
pmears@unb.ca  
Department of Biological Sciences, University of New Brunswick in Saint John, 100 Tucker Park Road, P.O. Box 5050, 
Saint John N.B. E2L 4L5, Canada

Melosu, Bárbara 
barbara.melosu@gmail.com 
Laboratory of Sardinian Antiquities and Palaeoethnology (L.A.S.P.), Department of Humanities, Languages and Cultural 
Heritage, University of Cagliari, Piazza Arsenale 1, 09124 Cagliari, Italy

Méndez-Quintas, Eduardo 
eduardo.mendez.quintas@uvigo.es 

Grupo de Estudos de Arqueoloxía, Antigüidade e Territorio (GEAAT), University of Vigo, Campus As Lagoas, 32004 
Ourense, Spain.

Mendoza, Rodrigo 
rmendoza2015@alu.uct.cl 
Universidad Católica de Temuco, Chile.

Mercader, Julio 
mercader@ucalgary.ca 
Department of Anthropology and Archaeology, University of Calgary, Calgary, AB T2N 1N4, Canada. 
Department of Archaeology, Max Planck Institute for the Science of Human History, Jena, Kahlaische Strasse 10 
D-07745, Germany. 
Institut Català de Paleoecologia Humana i Evolució Social, Tarragona, Zona Educacional 4 - Campus Sescelades URV 
(Edifici W3) 43007, Spain.

Messineo, Pablo G. 
pmessine@soc.unicen.edu.ar 
UE-INCUAPA-CONICET, Facultad de Ciencias Sociales (UNICEN), Av. Del Valle 5737, Olavarría, Argentina.

Milks, Annemieke 
annemieke.milks@gmail.com  
Institute of Archaeology, University College London, 31-34 Gordon Square, London, WC1H 0PY, UK.

Mills, Josie  
josephine.mills.10@ucl.ac.uk 

University College London.

Mineo, Mario 
mario.mineo@beniculturali.it 

Museo delle Civiltà (MuCiv).

Minet, Théo 
minet.theo@gmail.com 

UMR 5608 TRACES 

Minguell López, Arnau 
arnau.minguell.lopez@gmail.com 
Universitat Autònoma de Barcelona.



265

Miotti, L. 
laura.miotti2@gmail.com 
Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), Buenos Aires, Argentina. 
División Arqueología, Facultad de Ciencias Naturales y Museo, Universidad Nacional de La Plata, La Plata, Argentina.

Mirowska, Wiktoria 
mirowska.wm@gmail.com 
Institute of Archaeology and Ethnology of Polish Academy of Sciences, Solidarności. Avenue 105, 00-140 Warsaw, Po-
land.

Mitchell, Nathan 
nathanm3@uw.edu 

Department of Anthropology, University of Washington, Seattle, USA 

Molar, Rocio M.  
rociomolar@ffyh.unc.edu.ar  
Instituto de Estudios Históricos- CONICET. Canonino M. del Corro 308, CP. 5000, Ciudad de Córdoba, Argentina. 

Molefyane, T. R. 
rufustumelo@gmail.com 
Centre of Exploration for the Deep Human Journey, University of the Witwatersrand.

Monno, Alessandro 
alessandro.monno@uniba.it 
Dipartimento di Scienze della Terra e Geoambientali, Università degli Studi di Bari Aldo Moro, Via Orabona 4, 70125 Bari.

Montegú, Juan M.  
juanmontegu@unc.edu.ar  
CONICET - Departamento de Geología, Facultad de Ciencias Físicas, Matemáticas y Naturales, Universidad Nacional de 
San Luis, Ejército de los Andes 950, CP 5700, San Luis, Argentina. 

Montes, Lourdes 
lmontes@unizar.es 

Área de Prehistoria, Facultad de Ciencias Humanas y de la Educación, Universidad de Zaragoza. Plaza Constitución s/n, 
22001 Huesca. 

Mora Torcal, Rafael 
rafael.mora@uab.cat 
Centre d'Estudis del Patrimoni Arqueòlogic (CEPARQ), Universitat Autònoma de Barcelona, 08193 Bellaterra, Spain.

Morales, Juan Ignacio  

jignacio.morales@gmail.com / jimorales@ub.edu 

SERP, Seminari d’Estudis i Recerques Prehistòriques. Secció de Prehistòria i Arqueologia, Facultat de Geografia i Història, 
Universitat de Barcelona, c/Montalegre 6-8, 08001 Barcelona, Spain.

Morandi, Lionello 
lionello.morandi@uni-tuebingen.de 

Competence CenterArchaeometry Baden-Württemberg, Eberhard-Karls-Universität Tübingen.

Moreno de Sousa, João C.  
jcmorenodesousa@usp.br 
Post-doc researcher at the Laboratory for Human Evolutionary Studies, Institute of Biosciences, São Paulo University. 

Moreno, Eduardo 
julianemoreno@yahoo.com 

Consejo Nacional de Investigaciones Científicas y Técnicas-Centro Nacional Patagónico-Instituto de Diversidad 
y Evolución Austral, Bvd. Brown 2915 (U9120ACD), Puerto Madryn, Argentina. 



266

Moscone, Daniele 
danielemoscone@hotmail.it 
Research Center for Anatolian Civilisations, Koç University, Istanbul, Turkey; Sapienza University of Rome, Department 
of Classics, Piazzale Aldo Moro 5, 00185 Rome, Italy.

Mosquera, Marina 
mmosquera@iphes.cat 

Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Zona educacional 4 (Edif. W3), Campus Sescelades URV, 
43007, Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Campus Catalunya, Avinguda de Catalunya, 35, 43002 Tarragona, Spain. 

Mozota, Millán 
millanm@imf.csic.es 

Archaeology of Social Dynamics, Institución Milá y Fontanals de investigación en Humanidades (IMF). 

Muntoni, Italo M.  
italomaria.muntoni@beniculturali.it 
Soprintendenza Archeologia, Belle Arti e Paesaggio per le Province di Barletta-Andria-Trani e Foggia, Via A.A. Valentini 8, 
71121 Foggia

Murai, Satsuki 
18ha050@m.nanzan-u.ac.jp  
Nanzan University (Japan).

Murase, Saki 
18ha052@m.nanzan-u.ac.jp 
Nanzan University, Japan.

Murray, John K.  
johnkurtmurray@asu.edu  
School of Human Evolution and Social Change, Arizona State University. 
Institute of Human Origins, Arizona State University.

Muscio, Hernán Juan 
hmuscio@gmail.com 
CONICET. Consejo Nacional de Investigaciones Científicas y Técnicas. 

N

Namen, Abay 
abay.namen@uni-tuebingen.de 
Department of Early Prehistory and Quaternary Ecology, University of Tübingen, Tübingen 72070, Germany. 
Department of Archaeology, Ethnology and Museology, Faculty of History, Archaeology and Ethnology, Al Farabi Kazakh 
National University, Almaty 050040, Kazakhstan.

Ndiema, Emmanuel 
endiema@gmail.com 
Department of Earth Sciences, National Museums of Kenya, Nairobi, Kenya. 

Nickel, Klaus G. 
klaus.nickel@uni-tuebingen.de 
Department of Geosciences, Applied Mineralogy, Eberhard Karls University of Tübingen, Tübingen 72070, Germany. 
Competence Center Archaeometry – Baden-Württemberg, Eberhard University of Tübingen, Wilhelmstraße 56, Tübingen 
72070, Germany. 

Nunziante Cesaro, Stella  
snunziantecesaro@gmail.com  
Scientific Methodologies Applied to Cultural Heritage (SMATCH), Rome, Italy.



267

O

O’Connor, Sue 
sue.oconnor@anu.edu.au 
Australian National University.

Oestmo, Simen  
simen.oestmo@gmail.com  
African Centre for Coastal Palaeoscience, Nelson Mandela University.

Okumura, Mercedes 
okumuram@usp.br 
Lecturer, Head of the Laboratory for Human Evolutionary Studies, Department of Genetics and Evolutionary Biology, 
Biosciences Institute, University of São Paulo, Brazil. 

Ollé, Andreu 
aolle@iphes.cat 
Institut Català de Paleoecologia Humana I Evolució Social, Zona educacional 4 (Edifici W3), Campus Sescelades URV, 
43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Dept. d’Història i Història de l’Art, Av. Catalunya 35, 43002, Tarragona, Spain.

Orain, Hervé  
herve.r.orain@univ-rennes1.fr 

Institut de Physique de Rennes.

Ortega, David  
ortegacobos@gmail.com 
Spanish National Research Council (CSIC). IMF Institute – Archaeology of Social Dynamics Unit. Egipcíaques, 15. 08001 
Barcelona.

Osiadacz, Mateusz 
mateusz.osiadacz@gmail.com 
Independent researcher.

Osuna, Isabelle Ami 
iosuna@uw.edu 

Department of Anthropology, University of Washington, Seattle, USA. 

Oujaa, Aïcha 
aicha.oujaa@gmail.com 

Institut National des Sciences de l'Archéologie et du Patrimoine, Département de Préhistoire, Madinat Al Irfane, Hay 
Riad, BP 6828. Rabat, Maroc.

Overton, Nick 
nicholas.overton@manchester.ac.uk 
CAHAE, University of Manchester, UK. 



268

P

Palomo, Antoni 
antoni.palomo@gencat.cat 
Universitat Autònoma de Barcelona. 
Museu d'Arqueologia de Catalunya, ACdPC | Dpt. de Cultura | Generalitat de Catalunya, Barcelona. 

Pargeter, Justin 
justin.pargeter@nyu.edu 
Anthropology Department, New York University, New York, USA. 
Palaeo-Research Institute, University of Johannesburg, South Africa.

Parish, Ryan M. 
rmparish@memphis.edu 
Department of Earth Sciences. The University of Memphis, 488 Patterson Ave. Memphis, TN 38152.

Park, Gayoung 
gayoungp@uw.edu 
University of Washington.

Pastoors, Andreas 
andreas.pastoors@fau.de 
Department of Classical World and Asian Cultures, Friederich-Alexander University of Erlangen-Nuremberg (FAU), Er-
langen, Germany.

Pastor, Agustín  
agustin.pastor@uv.es 
Analytical Chemistry Department. University of Valencia. Edifici Jeroni Muñoz, Dr. Moliner 50, 46100 Burjassot, Spain. 

Penzo-Kajewski, Paul  
p.kajewski@latrobe.edu.au 
Department of Archaeology and History, La Trobe University, Bundoora, Victoria, Australia 3086 

Peresani, Marco 
marco.peresani@unife.it 

Università di Ferrara, Dipartimento di Studi Umanistici, Sezione di Scienze Preistoriche e Antropologiche, Corso Ercole I 
d’Este, 32, Ferrara. 
Istituto Di Geologia Ambientale E Geoingegneria, Consiglio Nazionale delle Ricerche, Piazza della Scienza 1, 20126 Mi-
lano, Italy.

Petrović, Anđa 
anda.petrovic@uniroma1.it  
Sapienza University of Rome, University of Belgrade. 

Pham, Thanh Son 
thanhson9119@gmail.com 

Institute of Archaeology, Hanoi, Vietnam.

Pichon, Fiona 
fiona.pichon@gmail.com 

Archaeology of Social Dynamics, Institución Milá y Fontanals de investigación en Humanidades (IMF). 

Pimentel, Nuno 
npimentel@fc.ul.pt 
Instituto Dom Luiz (IDL), Faculdade de Ciências, ULisboa. 
PhD student, Fundação para a Ciência e Tecnologia (FCT).



269

Piqué Huerta, Raquel  

raquel.pique@uab.cat 

Universitat Autònoma de Barcelona.

Pop, Cornel 
cornel_pop@eva.mpg.de 
Social Sciences A, Columbia College, Vancouver, Canada.  
Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany.

Portillo, Marta 

mportillo@imf.csic.es  
Archaeology of Social Dynamics, Institución Milá y Fontanals de investigación en Humanidades (IMF). 

Pottentavida, Ajithprasad 
ajit.karolil@gmail.com 
Department of Archaeology and Ancient History, The Maharaja Sayajirao University of Baroda, Vadodara, 390002 India. 

Presnyakova, Darya 
darya.presnyakova@uni-tuebingen.de 

Department of Early Prehistory and Quaternary Ecology, University of Tübingen, Schloss Hohentübingen, 72070, Tübin-
gen, Germany. 
Institute for the History of Material Culture, Russian Academy of Sciences, St-Petersburg, Russia

Prieto, Alejandro 
alejandro.prieto@ehu.eus 
Consolidated Research Group in Prehistory. Department of Geography, Prehistory and Archaeology, University of the 
Basque Country (UPV/EHU), Vitoria-Gasteiz, Spain. 

Proffitt, Tomos 
tomos_proffitt@eva.mpg.de 

Max Planck Institute for Evolutionary Anthropology, Deutscher Platz. 6, 04103 Leipzig, Germany. ORCHID: 0000-0003-
1428-2013

Pruvost, Charlotte 
charlotte.pruvost@unige.ch 
Laboratory Archaeology and Population in Africa, Department of Genetics and Evolution, Anthropology Unit, University of 
Geneva, Switzerland.

Q

Queffelec, Alain 
alain.queffelec@u-bordeaux.fr 

Université de Bordeaux, CNRS UMR5199 – PACEA, 33615 Pessac CEDEX, France.

Quirós-Carretero, A.  

alicia.quiros@unileon.es 
Departamento de Matemáticas, Universidad de León. 



270

R

Rabuñal, José Ramón 
jr.rabunal@gmail.com 

Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Zona educacional 4 (Edif. W3), Campus Sescelades URV, 
43007, Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Campus Catalunya, Avinguda de Catalunya, 35, 43002 Tarragona, Spain. 
Instituto Universitario de Investigación en Arqueología y Patrimonio Histórico (INAPH), Universidad de Alicante, Carretera de 
San Vicente del Raspeig s/n, 03690, Alicante, Spain.

Rageot, Maxime 
maxime.rageot@uni-tuebingen.de 

Departments of Pre- and Protohistory, University of Tübingen and Ludwig Maximilian University of Munich. 

Ramacciotti, Mirco 
mirco.ramacciotti@gmail.com 
Department of Prehistory, Archaeology and Ancient History. University of Valencia. Avenida de Blasco Ibáñez 28. 46010 
Valencia, Spain.  
Analytical Chemistry Department. University of Valencia. Edifici Jeroni Muñoz, Dr. Moliner 50, 46100 Burjassot, Spain. 

Ranaldo, Filomena 
filomenaranaldo@gmail.com 
Museo della Preistoria di Nardò, piazza S. Antonio, 73048 Nardò.  
U.R. Università di Siena, Dipartimento di Scienze Fisiche, della Terra e dell'Ambiente, 73100 Siena, Italy. 

Recking, Rachel  

rachel.reckin@gmail.com 

St John’s College, University of Cambridge, St John’s Street, Cambridge, CB2 1TP, UK. 

Remolins, Gerard 
menairo@hotmail.com 

ReGiraRocs.

Riede, Felix 
f.riede@cas.au.dk 

Department of Archaeology and Heritage Studies, Aarhus University, Denmark.

Roda Gilabert, Xavier 
javier.Roda@uab.cat 
Centre d'Estudis del Patrimoni Arqueòlogic (CEPARQ), Universitat Autònoma de Barcelona, 08193 Bellaterra, Spain.

Rodríguez-Álvarez, Xosé Pedro 

xprodriguez@iphes.cat 
Área de Prehistoria, Universitat Rovira i Virgili, Av. Catalunya 35, Tarragona 43002, Spain. 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Escorxador s/n, Tarragona 43003, Spain.

Romagnoli, Francesca 
francesca.romagnoli@uam.es  
Departamento de Prehistoria y Arqueología, Universidad Autónoma de Madrid (Spain). 

Roman, Dídac 
romand@uji.es 
PRE-EINA, Universitat Jaume I.

Rossillo Turrà, Rafel  

rafelrosillo@gmail.com 

Independent researcher.



271

Rots, Veerle 
veerle.rots@uliege.be 

Chercheur Qualifié du FNRS, TraceoLab/Prehistory, ULiège, Quai Roosevelt 1B, 4000 Liège, Belgium.

Rottoli, Mauro  

archeobotanica@gmail.com 

ARCO Cooperativa di Ricerche Archeobiologiche. 

S 

Sacchi, D. 
dominique.sacchi@outlook.fr 
TRACES (UMR 5608). CNRS – Université Toulouse Jean Jaurès (France).

Sacchi, Mariana 
sacchi.mariana@gmail.com 

Universidad de Buenos Aires, Facultad de Filosofía y Letras, Argentina. 
Universidad Católica de Temuco, Departamento de Antropología, Carrera de Arqueología, Chile.

Sadraei, Ali  
ali.sadrayi@ronininstitute.org 
The Ronin Institute.

Sala-Ramos, Robert 
rsala@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007 Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Departament d’Història de l’Art. Àrea de Prehistòria, Avinguda de Catalunya 35, 43002 
Tarragona, Spain.

Saletta, María José 
adverbiodemodo@gmail.com 

Universidad Nacional de La Matanza.

Sánchez De La Torre, Marta  
martasanchezdelatorre@ub.edu 
SERP. Secció de Prehistòria i Arqueologia. Institut d’Arqueologia de la UB (IAUB) Universitat de Barcelona.

Sánchez-Martínez, Javier 
Javier.sanchez.martinez@uab.cat 
Centre d'Estudis del Patrimoni Arqueòlogic (CEPARQ), Universitat Autònoma de Barcelona, 08193 Bellaterra, Spain.

Sánchez-Martínez, Noelia 
noelia.sanchez8@um.es  
Departamento de Biología Vegetal, Universidad de Murcia. 

Sangleboeuf, Jean Christophe 
jean-christophe.sangleboeuf@univ-rennes1.fr 

Institut de Physique de Rennes. 

Santos Valero, Florencia 
fsantosvalero@gmail.com 
UE-INCUAPA-CONICET, Facultad de Ciencias Sociales (UNICEN), Av. Del Valle 5737, Olavarría, Argentina.



272

Schmidt, Patrick 
patrick.schmidt@uni-tuebingen.de 

Department of Early Prehistory and Quaternary Ecology, University of Tübingen, Tübingen 72070, Germany. 
Department of Geosciences, Applied Mineralogy, Eberhard Karls University of Tübingen, Tübingen 72070, Germany.

Sentinelli, Natalia 
nataliasentinelli@gmail.com  
Escuela de Arqueología – Universidad Nacional de Catamarca.

Shafizadeh, Setareh 
setarehs@uw.edu 
Graduate Student, University of Washington.

Shaw, Matthew 
shawmat19@gmail.com  
School of Earth, Atmospheric and Life Sciences, University of Wollongong.

Shemer, Maayan 
shemerma@hotmail.com  

Prehistory branch, Israel Antiquities Authority, Jerusalem, Israel.

Shott, Michael 

shott@uakron.edu  
Akron University-Department of Anthropology and Classical Studies. Akron, OH 44325 USA. 

Shulga, D. M. 
ladarsak@yandex.ru 
Saint-Petersburg Bread Museum, Saint-Petersburg, Russia. 

Sidéra, Isabelle 
isabelle.sidera@cnrs.fr 
Préhistoire et Technologie (PréTech) – CNRS (UMR 7055), Université Paris-Nanterre – Maison René Ginouvès, 21 allée de 
l’Unviersité 92023 Nanterre Cedex, France.

Sifogeorgaki, Irini 
irini.sifogeo@gmail.com 

Faculty of Archaeology, Leiden University, NL.

Silvestre, Romina 
romisilvestre@gmail.com 

Instituto Nacional de Antropología y Pensamiento Latinoamericano – Secretaría de Investigación y Posgrado, Facultad 
de Humanidades y Ciencias Sociales, Universidad Nacional de Misiones. 

Simón, Maria Dolores 
simonmd63@gmail.com 
Departamento de Prehistoria y Arqueología. Universidad de Sevilla. Grupo de InvestigaciónTELLUS. Prehistoria y Arque-
ología en el Sur de Iberia (HUM-949). 

Sjölander, Mattias 
mattias.sjolander@umu.se  
PhD student. Department of Historical, Philosophical and Religious studies. Umeå University, Sweden.

Skakun, N. N. 
skakunnatalia@yandex.ru 
Institute for the History of Material Culture of the Russian Academy of Sciences (IHMC RAS), Dvortsovaya Embankment, 
18, 191186, Saint-Petersburg, Russia.



273

Smith, Mike 
mike.smith@nma.gov.au 

National Museum of Australia.

Soares Remiseiro, Miguel 
masoares@iphes.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV 
(Edifici W3), 43007, Tarragona, Spain.  
Departament d’Història i Història de l’Art, Universitat Rovira i Virgili (URV), Avinguda de Catalunya, 35, 43002, Tarragona, 
Spain. 

Sokólska-Majchrzak, Anna 
anna@iaepan.edu.pl 
Institute of Archaeology and Ethnology of Polish Academy of Sciences, Solidarności. Avenue 105, 00-140 Warsaw, 
Poland.

Soler Mayor, Begoña 
begoña.soler@dival.es  
Museu Valencià de Prehistòria. Carrer de la Corona 36, 46003 Valencia, Spain.

Soto, María  
marial.soto@uam.es  
Madrid Institute for Advanced Study. MIAS. Casa Velázquez. Ciudad Universitaria C/ de Paul Guinard, 3 28040 Madrid, 
Spain. 
Dpto. Prehistoria y Arqueología. Fac. Filosofía y Letras. Universidad Autónoma de Madrid. Ciudad Universitaria de 
Cantoblanco, 28049 Madrid, Spain. 

Souhir, Mohamed 
hsouhir@hotmail.com 

Université Mohamed Premier, Faculté des Sciences, Département de Géologie (FSO), Bvd Mohamed VI, BP 717 Quartier 
al Qods, 60 000 Oujda, Morocco.

Spry, Caroline 
c.spry@latrobe.edu.au  
Department of Archaeology and History, La Trobe University, Bundoora, Victoria, Australia 3086.

Stahlschmidt, Mareike C. 
mareike_stahlschmidt@eva.mpg.de 

Department of Human Evolution, Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany.

Stasolla, Vincenzo 
vinc.stasy@gmail.com 
Dipartimento di Studi Umanistici. Università degli Studi di Bari 'Aldo Moro'. Piazza Umberto I, 1, 70121 Bari.  
ETHRA i beni culturali al servizio del turismo e dell'ambiente scrl.

Stefanova, Elitsa  
elitsa.s@gmail.com  
Geological Institute, Bulgarian Academy of Sciences; Sofia, Bulgaria.

Stemp, W. James 
jstemp@keene.edu 

Keene State College, Keene, NH, USA

Sudoł-Procyk, Magdalena  
sudol@umk.p 
Institute of Archaeology, Nicolaus Copernicus University, Szosa Bydgoska St. No 44/48, 87–100 Toruń, Poland.



274

Suesta, A.  
asuesta@iphes.cat 

Institut Català de Humana i Evolució Social (IPHES-CERCA), Zona Educacional 4, Campus Sescelades URV (Edifici W3), 
43007 Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Àrea de Prehistòria, Avinguda de Catalunya 35, 43002 Tarragona, Spain.

Suryatman 
suryatman.arkeologi@gmail.com 
Balai Arkeologi Sulawesi Selatan.

Szilágyi, Kata  
szil.szvetlana@gmail.com 
Kiel University, Kiel, Germany. 

T

Taimagambetov, Zhaken 
zhaken.taimagambetov@gmail.com 
National Museum of the Republic of Kazakhstan, Nur-Sultan 010000, Kazakhstan.

Taipale, Noora 
noora.taipale@uliege.be  
TraceoLab/Prehistory, ULiège, Quai Roosevelt 1B, 4000 Liège, Belgium.

Takakura, Jun 
jun-ta@let.hokudai.ac.jp 
Archaeological Research Center, Hokkaido University, Japon

Tarantini, Massimo  

massimo.tarantini@beniculturali.it 
Soprintendenza Archeologia, Belle Arti e Paesaggio per la città metropolitana di Firenze e le province di Pistoia e Prato, 
Piazza de’ Pitti 1, 50125 Firenze.

Terekhina, V. V. 

terehinavera@mail.ru  
Institute for the History of Material Culture of the Russian Academy of Sciences (IHMC RAS), Dvortsovaya Embankment, 
18, 191186, Saint-Petersburg, Russia.

Terradas, Xavier 

terradas@imf.csic.es  
Spanish National Research Council (CSIC). IMF Institute – Archaeology of Social Dynamics Unit. Egipcíaques, 15. 08001 
Barcelona. 

Thomas, M.  

marcthomas1@hotmail.fr 
UMR5608 TRACES, Université Toulouse Jean Jaurès, Toulouse 31058, France.

Thompson, Theodore 
theodork@uw.edu 

Department of Anthropology, University of Washington, Seattle, USA.

Tomasso, Sonja 
sonjatomasso@hotmail.com 

TraceoLab, Université de Liège, Belgium.



275

Torres, Concepción 
concepcion.torres@uam.es 
Dep. de Prehistoria y Arqueología, Universidad Autónoma de Madrid, 28049 Madrid.

Tupakhin, Daniel S. 
dantupahin@gmail.com 
Arctic research center of Yamal-Nenets Autonomus District, Salekhard, Russia 

Tupakhina, Olga S. 
olga-tupakhina@yandex.ru 
Arctic research center of Yamal-Nenets Autonomus District, Salekhard, Russia

U

Uemine, Atsushi 
auemine@nanzan-u.ac.jp 
Nanzan University

V

Vadillo Conesa, Margarita 
margarita.vadillo@uv.es 
Department of Prehistory, Archaeology and Ancient History. University of Valencia. Avenida de Blasco Ibáñez 28. 46010 
Valencia, Spain. 

Vaishnav, Hemant Kumar 
hemku88@gmail.com 
Department of Ancient Indian History, Culture and Archaeology, Indira Gandhi National Tribal University, (IGNTU), Lalpur, 
Amarkantak, Anuppur District, - 484887 Madhya Pradesh, India.

Vallverdú, Josep 

jvallverdu@iphes.cat 
Universitat Rovira i Virgili, Departament d’Història i Història de l’Art-Tarragona. 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES-CERCA). 
Unidad asociada al CSIC, Departamento de Paleobiología, Museo Nacional de Ciencias Naturales, Madrid.

van Os, Bertil 

b.van.Os@cultureelerfgoed.nl  
Cultural Heritage Agency of Netherlands, NL.

Vaquero, Manuel  
manuel.vaquero@urv.cat 
Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Zona Educacional 4, Campus Sescelades URV (Edifici W3), 
43007 Tarragona, Spain. 
Universitat Rovira i Virgili (URV), Àrea de Prehistòria, Avinguda Catalunya 35, 43002 Tarragona, Spain.

Varis, Aristeidis 
aristeidis.varis@uni-tuebingen.de 
Department of Early Prehistory and Quaternary Ecology, University of Tübingen, Tübingen 72070, Germany. 
Institute of Archaeological Sciences, Eberhard Karls University of Tübingen, Tübingen 72070, Germany.



276

Veesar, M. 
gmveesar@yahoo.com 
Department of Archaeology, Shah Abdul Latif University, Khairpur, Sindh, Pakistan.

Vergès, Josep Maria 
jmverges@iphes.cat 

Institut Català de Paleoecologia Humana I Evolució Social, Zona educacional 4 (Edifici W3), Campus Sescelades URV, 
43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Dept. d’Història i Història de l’Art, Av. Catalunya 35, 43002, Tarragona, Spain. 

Vetrisano, Lucas 
lucasvetri@yahoo.com.ar 
CONICET-IMHICIHU and Universidad de Buenos Aires, FFyL.

Viallet, Cyril 
cyviallet@gmail.com 

UMR 7194 – Histoire Naturelle de l’Homme Préhistorique (HNHP), France. 
Paléotime; UMR 7279 – Laboratoire Méditerranéen de Préhistoire Europe Afrique (LAMPEA), France.

Vigara-Rodríguez, Noemí 
noemi.vigara@gmail.com 

Universitat de Barcelona, Departament d’Història i Arqueologia, Facultat de Geografia i Història, c/Montalegre 6-8, 
08001, Barcelona, Spain. 

Villeneuve, Quentin 
quentin.villeneuve@u-bordeaux.fr 
UMR 5199 PACEA, Université de Bordeaux, bâtiment B2, allée Geoffroy-Saint-Hilaire, 33615 Pessac, France.

Voinea, Valentina 
vialia_rahela@yahoo.fr 

Museum of National HistoryandArchaeology Constanța, Romania.

W

Wallis, Lynley 
lynley.wallis@nd.edu.au 

Notre Dame University, Australia.

Wang, Hua 
wanghua99@sdu.edu.cn 

Shandong University, Institute of Cultural Heritage, 266237 Qingdao, China. 

Weitzel, Celeste 
celweitzel@gmail.com 

CONICET, Área Arqueología y Antropología, Museo de Ciencias Naturales, Necochea, Buenos Aires, Argentina. 

Werra, Dagmara H. 
werra@iaepan.edu.pl 
Institute of Archaeology and Ethnology of Polish Academy of Sciences, Solidarności. Avenue 105, 00-140 Warsaw,  
Poland.

Wilson, Lucy 
lwilson@unb.ca 
Department of Biological Sciences, University of New Brunswick in Saint John, 100 Tucker Park Road, P.O. Box 5050, 
Saint John N.B. E2L 4L5, Canada



277

X

Xhauflair, Hermine  
hermine.xhauflair@imf.csic.es 
Institució Milà i Fontanals, IMF-CSIC. 

Y

Yaeger, Jason 
jason.yaeger@utsa.edu 

University of Texas at San Antonio, San Antonio, TX, USA.

Yebra, Lucía 
yebralucia@hotmail.com 
CONICET. Universidad Nacional de Cuyo, Instituto Interdisciplinario de Ciencias Básicas, Mendoza, Argentina. 

Yeşilova Görkem, Cenk 
gorkemyesilova90@gmail.com 
Institut Català de Paleoecologia Humana I Evolució Social, Zona educacional 4 (Edifici W3), Campus Sescelades URV, 
43007, Tarragona, Spain. 
Universitat Rovira i Virgili, Dept. d’Història i Història de l’Art, Av. Catalunya 35, 43002, Tarragona, Spain. 

Z

Zaferanlou, Roghaye 
zafaranlor@yahoo.com 
Research Expert at the General Directorate of Cultural Heritage, Tourism and Handicrafts of South Khorasan.

Zangrossi, Filippo 
filippo.zangrossi@edu.unife.it 
Università di Ferrara, Dipartimento di Studi Umanistici, Sezione di Scienze Preistoriche e Antropologiche, Corso Ercole I 
d’Este, 32, I-44100 Ferrara, Italy.

Zipkin , Andrew M. 
azipkin@asu.edu  
School of Human Evolution and Social Change, Arizona State University.

Zupancich, Andrea 
andrea.zupancich@uniroma1.it  
Department of Oral and Maxillo-Facial Sciences, Diet and ANcient TEchnology Laboratory, Sapienza Università di Roma.

Zurro, Debora 
debora@imf.csic.es  
HUMANE-Human Ecology and Archaeology, Department of Archaeology and Anthropology, Mila i Fontanals Institution 
for Research in Humanities (IMF). Spanish National Research Council (CSIC), Barcelona, Spain.

Zutovski, Katia 
katiaz@mail.tau.ac.il  
Department of Archaeology and Near Eastern Cultures, Tel Aviv University, Israel.





Rock and Roll: 
13th International Symposium on Knappable Materials
Multi-scalar Characterization of Raw Materials


