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The “Retouching the Palaeolithic” Conference is organised by members of the 

 MONREPOS  Archaeological Research Centre and Museum for Human Beha-

vioural Evolution (Neuwied), Catalonian Institute of Paleo ecological Studies 

and Social Evolu tion (Tarra gona),  Universi tat Rovira i Virgili  (Tarragona), 
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is a postdoctoral researcher at the MONREPOS Archaeological Re search Centre 

and Museum of Human Behavioural Evolution.
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is a postdoctoral researcher at the MONREPOS Archaeological Research  Centre 

and Museum of Human Behavioural Evolution.

Elaine Turner 

is a research scientist at the  MONREPOS  Archaeological Research Centre and 

 Mu seum of  Human Behavioural Evolution.

Aritza Villaluenga 

is a postdoctoral researcher at the MONREPOS Archaeological Research  Centre 

and Museum of Human Behavioural Evolution.
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is a research member of the Zooarchaeological Department at the Catalonian 

Institute of Paleoecological Studies and Social Evolution and professor of Quater-

nary Archae ology and Human Evolution at the Universitat Rovira i Virgili.
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is a postdoctoral researcher in the Department of Prehistory at the Universitat 
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Funding for the “Retouching the Palaeolithic” Conference is provided by the 

Volkswagen Foundation Symposia and Summer Schools programme and the 

Catalonian Institute of Paleo ecological Studies and Social Evolution (IPHES).

“The Volkswagen Foundation set up the funding initiative ‘Symposia and Sum-

mer Schools’ to  support events in all subject areas dealing with new ideas 

and research approaches. The Foundation also aims to encourage innovative 

event formats as well as new ways of supporting interaction and networking 

among the participants.”
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It is the use of tools, together with our unique biology, which makes us human. 

From the Stone Age to the Digital Revolution, the human narrative is written 

in the technologies we have developed to meet the challenges of everyday life. 

How we accomplished increasingly complex tasks reflected the skills, materials 

and methods available at the time. For over two million years of the human 

lineage, stone and bone tools preserve the only record of our technological he-

ritage and struggle for survival. Studying the origins and development of these 

prehistoric tools plays a vital role in retracing our evolutionary footsteps toward 

becoming human.

Bone retouchers are particularly intriguing in this regard, as they combine ele-

ments of both bone and stone tool technology, and hold great research poten-

tial for understanding the origins and development of bone tool use during the 

Palaeolithic. At the core of this issue is where and when our human ancestors 

began to use bones to create and modify stone tools. More importantly, we seek 

to better understand how and why prehistoric humans ceased to consider bones 

as a sterile by-product of the hunting and butchery process and began to recog-

nize bone’s technological utility for making stone tools.

With these goals in mind, we are pleased to announce the international sympo-

sium, “Retouching the Palaeolithic: Becoming Human and the Origins of Bone 

Tool Technology.” Our intentions are to explore the circumstances under which 

these tools were integrated into the entire suite of emerging Palaeolithic tech-

nologies and how these cumulative innovations influenced human subsistence 

and other socio-economic adaptations across space and time. With this synthesis, 

we add an important dimension to the ways in which tool use defines what it 

means to be human.

Introduction
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The “Retouching the Palaeolithic” Conference seeks to provide a venue for fruit-

ful conversations and debates on all aspects of bone retouchers and Palaeolithic 

tool use. Moreover, we seek to challenge the leading experts across many acade-

mic fields to develop innovative lines of research on the adaptive significance of 

bone tool use over the course of human prehistory. To achieve these goals, we 

have outlined four interrelated themes designed to address the origins, deve-

lopment and behavioural implications of the use of bone retouchers and other 

related technologies:

IDENTIFICATION AND METHODOLOGY

Bone retouchers were first identified at the turn of the 20th century, and have 

been since recognized in a wide array of Palaeolithic faunal assemblages. Overall, 

bone retouchers are relatively rare artefacts. The absence of these implements 

in the archaeological record of many regions and time periods may be related 

to the economic decisions of Palaeolithic humans. Equally possible is the failure 

of zooarchaeologists and other specialists to recognize bone retouchers among 

the many thousands of bone often recovered from archaeological sites. In 2002, 

the Commission de Nomenclature sur l’Industrie de l’os Préhistorique (Société 

Préhistorique Française) published an influential volume entitled, “Retouchoirs, 

Compresseurs, Percuteurs. Os à Impressions et Éraillures”, which standardized 

the definitions and descriptions of these artefacts. Building on that effort, we 

seek to add to the existing definitions of retouching (action), retoucher (object) 

and retouch damage (modification). Moreover, as identifying these artefacts is 

the first step in formulating ideas about their broader significance, we must be 

certain that the current standards of identification are adequate to differentiate 

retouch damage from other types of bone surface modifications (i.e., cut marks, 

hammerstone impact marks, carnivore marks). This may seem a foregone conclu-

sion, but is fundamental to the interpretation of Palaeolithic human behaviours.

TIME AND SPACE

Bone retouchers are best known from the Middle and Upper Palaeolithic in Euro-

pe, with the earliest examples appearing roughly 500,000 years ago. The use of 

bones to manufacture and modify lithic tools is not exclusive to the Palaeolithic 

tool-kit, but survived in some areas into Neolithic times. Recent evidence also 

confirms the presence of early bone retouchers outside of Western Europe, in 

the Levant, perhaps suggesting multiple, independent origins for this technolo-

gy. With the Retouching the Palaeolithic Conference, we aim to compile regional 

syntheses alongside broad temporal overviews, so that we can better understand 

the circumstances of the origin and development of bone retoucher technology 

Themes 
of the Conference
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across space and time. Furthermore, establishing a geographical and diachronic 

framework can be used to support hypotheses regarding the prevalence or ab-

sence of bone retouchers in specific geographic areas and during different time 

periods.

 

FORM AND FUNCTION

The terms compressor, retoucher, percussor, billet, mallet, bone anvil and others 

have been used to describe bones used to manufacture and resharpen lithic tools. 

While classic bone retouchers made from relatively small limb bone fragments 

are the most commonly recognized form, similar retouching damage has been 

identified across a variety of skeletal parts of various shapes and sizes. Antlers, 

ivory and teeth were also used in a comparable fashion as soft hammers to create 

and modify lithic flakes and tools. Similar damage to bone surfaces can be crea-

ted using a slightly different method, wherein bone or other osseous materials is 

used in a passive manner, like pressure flaking, rather than in active, soft hammer 

percussion. Here we can explore the morphological variation among these types 

of tools together with the range of damage produced to better understand the 

chaîne opératoire involved in the production, use and discard of these tools. Do 

these variable forms equate to differences in function? Were bone retouchers 

used on a strictly ad hoc basis or was more effort involved in their production? 

Do bone retouchers serve the same function as stone hammers? Experimental 

studies with specific applications to the archaeological record are particularly 

suited to answer these and other important questions.

ASSOCIATED ARCHAEOLOGY AND HUMAN BEHAVIOUR

The most important and lasting outcomes of the Retouching the Palaeolithic 

Conference are the conclusions we can draw about the significance of bone re-

toucher technology for the study of human behavioural evolution. As such, we 

must move beyond bone retouchers and examine the complete archaeological 

record associated with these tools. Important are the economic and technologi-

cal contexts for bone retouchers that are key to understanding the behavioural 

strategies involved in their use. Examining both the lithic and faunal assembla-

ges associated with bone retouchers, together with their depositional settings, 

provides a holistic view of the economic decisions and organisational strategies 

of Palaeolithic peoples. In this sense, we are using bone retouchers as a founda-

tion to explore the biological, behavioural and ecological dynamics of technolo-

gical innovation. Our objective here is larger than the issue of bone retouchers; 

we aim to deliver an evolutionary perspective on the profound significance of 

technology in our journey to becoming human.
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Hanover was founded in medieval times on the east bank of the River Leine. Its 

original name Honovere may mean „high (river) bank“ (das Hohe Ufer). Origi-

nally, Hanover was a small village of ferrymen and fishermen, which grew into 

a comparatively large town in the 13th century due to its location at a natural 

crossroads on the upper navigable reaches of the Leine River. It was connected 

to the Hanseatic League city of Bremen by the Leine River, and is situated near 

the southern edge of the wide North German Plain to the north-west of the Harz 

mountains. Hanover was thus a gateway to the Rhine, Ruhr and Saar River  valleys 

and their industrial areas, which expanded to the southwest and the plains re-

gions to the east and north, and for overland traffic skirting the Harz between 

the Low Countries and Saxony or Thuringia. Today, Hanover is the capital city of 

the federal state of Lower Saxony. With a population of over 500,000, Hanover is 

a major metropolis in northern Germany, home to several renowned universities 

and research institutes, and one of the leading exhibition cities in the Europe. 

Every year Hanover hosts dozens of international trade fairs for industrial and 

global information technology.

Location 
Hanover

Location of  
Mercure  Hotel, 
central train  station 
 (Haupt bahnhof) 
and Schloss 
Herrenhausen
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Location of 
Hanover 

in Germany

 
View of Old Town 

Hanover
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All organized conference events, including lunch and dinner, will be held at the 

newly reconstructed Schloss Herrenhausen. Origi nally commissioned at the turn 

of the late 18th century, the palace served as a summer residence for the Electors 

and  Royal Houses of Hanover. The extensive gardens form the center piece of the 

estate, including the 50-hectare “Great Garden”, widely regarded as one of the 

most spectacular baroque formal gardens in Europe. Restored in 2013, the Gar-

dens and Palace have served as a striking example of grand horticultural style for 

more than 300 years. In keeping with historical tradition, Schloss Herrenhausen 

continues as a major supporter of the arts, hosting numerous theatre, music and 

dance performances throughout the year. This unique venue was also recons-

tructed as a modern convention center, with state-of-the-art facilities to hold 

conferences, seminars and special events.

CONTACT INFORMATION

Schloss Herrenhausen, Herrenhäuser Straße 5

30419 Hanover, Germany

T +49 511 763744-0  

info@schloss-herrenhausen.de

http://www.schloss-herrenhausen.de/

Venue 
Schloss Herrenhausen

Schloss Herrenhausen 
and Baroque Gardens
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We have reserved a block of rooms for all conference attendees at The Mercure 

Hotel Hanover City. Located in a restored 19th century building, the hotel is situ-

ated within walking distance to the city centre, several parks and major transpor-

tation hubs. The hotel offers a restaurant serving breakfast every morning and a 

bar where we can continue the conversations from our daily meetings over drinks.

Since the hotel is located roughly 4 km and one hour on foot from the Schloss 

Herrenhausen conference venue, we are providing each attendee with a pass 

valid for all busses and trams within the transport network in Hanover. To arrive 

at Schloss Herrenhausen from the hotel, it is a short walk to the Aegidientorplatz 

tram station where you can ride Stadtbahn 4 (toward Garbsen) or Stadtbahn 5 

(toward Stöcken) to the Herrenhäusen Garten stop. If you arrive at Herrenhäusen 

Markt, you have gone too far. To return to Aegidientorplatz, you can take Stadt-

bahn 4 (toward Roderbruch) or Stadtbahn 5 (toward Anderten). 

CONTACT INFORMATION

Mercure Hotel Hanover City

Willy-Brandt-Allee 3

30169 Hanover, Germany

T +49 511 8008-0

H1016@accor.com

http://www.mercure.com/de/hotel-1016-mercure-hotel-hannover-city/index.shtml 

Accommodation 
Mercure Hotel Hanover City

Mercure Hotel 
Hanover City
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During the excursion we will visit Paläon Forschungs- und Erlebniszentrum Schö-

ningen Speere and the Schöningen 13II-4 archaeological site. Our colleagues 

Thomas Terberger and Felix Hillgrüber will guide us through the exhibition and 

the site. The coach will depart Friday 23 October at 11:00 from Schloss Herren-

hausen. At the end of the day, a closing dinner is planned. We are unfortunately 

not able to pay for everyone’s meals, but we encourage everyone to attend and 

to enjoy a final meal together. 

Excursion 
Paläon & Schöningen

Schöningen 13II-4
Schöningen 13II (sedimentary sequence 4) is just one of 13 Palaeolithic localities 

discovered in the open-cast lignite mine at Schöningen, and was excavated du-

ring the course of prospection of the Quaternary surface from 1992 to 2009 [1]. 

At Schöningen 13II, an excavation area some 60m x 50m in size was safeguarded 

from mining. This area represents a small segment of the former littoral zone 

of a lake which had been visited over millennia between the Elster and Saale 

Ice Ages by humans and animals alike. The plinth of deposits displays five thick, 

sedimentary units, created by varying water levels in the lake and silting up pro-

cesses.

Organic materials are exceptionally well preserved thanks to the rapid, 

anaerobic burial of the archaeological layers by mud. Climatic changes, ranging 

from warm, dry phases to open deciduous forests and to tundra, can be detec-

ted in these high-resolution sedimentary sequences. The spears themselves are 

from an approximately 10 metre wide and 50 metre long concentration of finds, 

deposited parallel to the former lake shore in layer four, dating to the late Hol-

stein-interglacial. The underlying archaeological layers have only been partially 

excavated and have been the object of ongoing research excavations supported 

by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation) 

since 2010.

ITINERARY

11:00 - 12:30 Travel from Hanover to Schöningen

12:30 - 13:30 Lunch at Paläon 

13:30 - 15:00 Visit the exhibition in two groups

15:00 - 16:30 Visit the site in one group

16:30 - 18:00 Coffee / Tea

18:00 - 19:30 Travel from Schöningen to Hanover

20:00 - 22:00 Closing dinner
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Over 15,000 animal bones were found together with the spears; 90% are horse 

(Equus mosbachensis), representing more than 50 individuals, followed by red 

deer (Cervus elaphus) and bovid (Bos primigenius and Bison priscus) [2,3,4]. The 

bones show numerous cut marks made by stone tools, and a few gnawing marks 

made by carnivores [5]. The stone tools from the site consist mainly of scrapers, 

small flakes and retouch debris, the latter being evidence of the reworking of 

tools brought as finished products to the site. Thanks to the excellent conditions 

of preservation at the site, many remains of small mammals, fish, molluscs and in-

sects were recovered. Together with the botanical remains they make a detailed 

reconstruction of the environment at the end of an interglacial possible.

SPEARS

The spears were made from slender, straight spruce stems, except for spear IV 

which is of pine wood. The spears had been deformed by the weight of the 

overlying sediment. Even so, the lengths of the spears could be reckoned as 

ranging from 1.8 to 2.5 metres [6,7]. The spears had been worked very carefully 

and are evidence of the highly developed technological skills and craftsmanship 

of these early hominins. The greatest diametre of each spear and therefore its 

centre of gravity, is in the first third of the shaft. The tips had been worked 

symmetrically out of the base of the stems, and the end of the tips had been de-

liberately fashioned out of the wood to the side of the medullary ray, which is 

the weakest part of the stem. The Schöningen Spears are equal to modern sport 

javelins in their throwing qualities. During tests, athletes were able to throw 

replicas up to 70 metres [8]. The choice of the wood is likely to be climatically 

determined, because during the cooler climatic conditions close to the end of 

the interglacial, conifers grew close to the site [9]. Other unique wooden arte-

facts were also recovered from the site: a charred wooden staff (“skewer”) and 

a wooden tool, tapered at both ends, interpreted as a throwing stick [6].

Schöningen 13II-4 
archaeological site
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SIGNIFICANCE

The site of Schöningen and its spears has revolutionized our concept of the cul-

tural and social development of early humans. Previously, the widespread opi-

nion was that Homo heidelbergensis were simple beings who lacked any form 

of language and lived on plants and carrion. The spears and their correlated 

finds are evidence of complex technological skills and are the first unambiguous 

evidence of active hunting. It seems that H. heidelbergensis were clearly capable 

of hunting herds of large, fleet animals. These early hominins utilised sophistica-

ted hunting strategies, indicating complex social structures and well-developed 

forms of communication. H. heidelbergensis already possessed the intellectual 

and cognitive skills that so far have only been attributed to modern man. 

Since 2010, excavations on top of the plinth continued as part of a project 

by the Lower Saxony State Service for Cultural Heritage in Hanover and the Eber-

hard Karls University Tübingen, Department of Early Prehistory and Quaternary 

Ecology of the Institute of Pre- and Protohistory and Mediaeval Archaeology, 

supported by the DFG. In collaboration with an international team of scientists, 

these investigations are currently concentrating on deposits to the south of the 

main site where the spears were found.

In 2013, a new phase of research at Schöningen was initiated—a zooarcha-

eological study of the faunal remains recovered between 1994 and 2008 at the 

Spear Horizon”. The project “Hominin Subsistence Strategies during the Middle 

Pleistocene at Schöningen” is a co-operation between Monrepos Archaeological 

Research Centre and Museum for Human Behavioural Evolution, the Lower Sax-

ony State Service of Cultural Heritage and, at that time, the University of Mainz, 

and is supported by the DFG. With a holistic approach, the research project seeks 

to contextualize the 300,000-year-old “Spear Horizon” on a local and regional 

scale. This project will offer an interpretive window into the functional organiz-

ation of hominin behaviour and adaptive mechanisms to Pleistocene interglacial 

environments, and will provide an integrative research framework for human 

behavioural evolution during the Lower and Middle Palaeolithic. 

Paläon
In 2009, Lower Saxony allocated public funds for a research and events cent-

re, known as Paläon Forschungs- und Erlebniszentrum Schöningen Speere. The 

centre, situated close to the site, is devoted to the inter-disciplinary research of 

the Schöningen localities and Pleistocene archaeology and presents the original 

finds in a “hands-on” orientated, modern exhibition. Research and laboratory 

areas with viewing windows as well as an interactive visitor’s laboratory link the 

“research” and “exhibition” areas. A 24 hectare outdoor area presents typical 

Excursion 
Paläon & Schöningen
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plant communities of the interglacial and a pasture for wild horses. The centre 

has been designated an extracurricular place of learning. The building contrac-

tor was the town of Schöningen and the Lower Saxony State Service of Cultural 

Heritage was responsible for the concept and contextual planning. The centre 

opened in Summer 2013.
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08:30 - 09:30 Registration

09:30 - 10:00 Welcome Speeches
Stefan Winghart, Sabine Gaudzinski-Windheuser, Jarod Hutson

10:00 - 11:00 I. Davidson
Touching language origins again: how worked bone shaped 
our understanding

11:00 - 11:30 Coffee Break (Foyer UG)

1ST SESSION: Identification and Methodology

11:30 - 11:50 M. Roberts & S. Parfitt
The bone hammers from the early Middle Pleistocene site at 
Boxgrove, West Sussex, UK: their identification, process of 
manufacturing and use

11:50 - 12:10 M.A. Julien
Producing and retouching stones with bones: 
insights from different archaeological contexts

12:10 - 12:30 S. Bello & S. Parfitt
Retoucher, pressure flaker, hammer or anvil? A new protocol 
and methods for interpreting organic knapping tools

12:30 - 13:30 Lunch Break (Business 1)

13:30 - 13:50 U. Thun Hohenstein et al.
Bone retouchers from some Italian Middle Palaeolithic sites 
(Riparo Tagliente, Grotta della Ghiacciaia, Grotta Reali)

2ND SESSION: Associated Archaeology and Human Behaviour

13:50 - 14:10 A. Burke
Teeth, tools and retouchers: did Neanderthals and Homo sapiens 
engage the world in different ways?

14:10 - 14:30 S. Gaudzinski-Windheuser
Worked mammoth bones from the Middle Palaeolithic site 
of Salzgitter-Lebenstedt

14:30 - 14:50 M. Haidle & R. Stolarczyk
Deconstructing retouchers: Effective chains and cognigrams 
as a tool for analysing object behaviour

14:50 - 15:10 F. Cuartero
Bones and Stones: Stone retouchers at the Middle Palaeolithic 
of the Iberian Peninsula

15:10 - 15:30 O. Jöris
On the functional variation of bone/tooth and stone retouchers: 
Ad hoc or specialised tools?

15:30 - 15:50 R. Yeshurun
Picking up the Trash: Contextual Taphonomy of Utilized Food 
refuse in Levantine Palaeolithic Camps

Wednesday  21st October
Schloss Herrenhausen • Seminar Room 4

Programme 
21st – 23rd October 2015
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15:50 - 16:10 P. Neruda & M. Lázničková-Galetová
Retouchers from mammoth tusks in Middle Palaeolithic. 
Case study from Kůlna Cave layer 7a1 (Czech Republic)

16:10 - 16:30 Coffee Break (Foyer UG)

16:30 - 17:30 M. Mozota
Experimental approach to bone retouchers

17:30 - 18:30 Visit to Schloss Herrenhausen Gardens

18:30 - 21:00 Dinner (Festsaal)

3RD SESSION: Time and Space

09:00 - 09:20 A. Gopher et al.
Bone (Shaping) stone – a culturally dynamic relationship in the late 
Lower Palaeolithic of the Levant, the case of Qesem cave, Israel

09:20 - 09:40 J. Rosell et al.
When discarded bones became important: New bone retouchers 
from the Lower sequence of Qesem cave, Israel

09:40 - 10:00 J. Hutson et al.
On the use of soft hammers at Schöningen 13II-4

10:00 - 10:20 T. van Kolfschoten et al.
Retouchers from the „Spear Horizon“ at Schöningen (Germany)

10:20 - 10:40 C. Daujeard et al.
A reappraisal of the Lower Palaeolithic bone retouchers from 
southeastern France (MIS 9 to 3)

10:40 - 11:00 P. Auguste & N. Sévêque
From West to East: Lower and Middle Palaeolithic bone 
retouchers in Northern France

11:00 - 11:30 Coffee Break (Foyer UG)

11:30 - 11:50 L. Kindler & A. Garcia-Moreno
Middle Palaeolithic Bone Retouchers from the Balve Cave, 
Westphalia, Germany

11:50 - 12:10 G. Abrams
Palaeolithic bone retouchers from Belgium: an overview of the 
recent research through historic and modern bone collections

12:10 - 12:30 S. Costamagno et al.
Bone retouchers and site function in the Quina Mousterian: 
The case of Les Pradelles (Marillac-le-Franc, France

12:30 - 13:30 Lunch Break (Business 1)

13:30 - 13:50 L. Steguweit & R.-D.Kahlke
An antler hammer from the Eemian (MIS 5e) travertine site 
of Weimar-Taubach (Thüringen, Central Germany)

Thursday  22nd October
Schloss Herrenhausen • Seminar Room 4

Programme 
21st – 23rd October 2015
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13:50 - 14:10 S. Münzel et al.
Middle to Upper Palaeolithic bone retouchers from the Swabian 
Jura. Raw materials, curation and duration of use

14:10 - 14:30 M. Mozota
Bone retouchers as a key tool in the economic management 
 systems of Late Neanderthals (from a Northern Iberia 
perspective)

14:30 - 14:50 A. Villaluenga et al.
The Proto-Aurignacian and Early Aurignacian retouchers of 
 Labeko Koba (Basque Country, Spain): a techno-economic and 
chrono-cultural interpretation using lithic and fauna data

14:50 - 15:10 C. Jéquier et al.
Same but different: 20,000 years of bone retouchers from 
Northern Italy. A multi-cultural approach from Neanderthals 
to Anatomically Modern Humans

15:10 - 15:30 E. Turner et al.
Middle Stone Age bone retouchers from Grotte des Pigeons at 
Taforalt, north-east Morocco

15:30 - 15:50 E. David & J. Pelegrin
Evidences of the last “retouchoirs” (égriseurs) thanks to some 
Mesolithic “opportunistic” behaviours

15:50 - 16:10 S. Vitezovic
The importance of retouching  tools in post-Palaeolithic period

16:10 - 16:30 Coffee Break (Foyer UG)

4TH SESSION: Form and Function

16:30 - 16:50 N. Uomini
Handedeness and bone retouchers

16:50 - 17:10 C. Houmard
Producing lithic tools with pressure flakers in the Canadian 
Artic Palaeo-Eskimo context  

17:10 - 17:30 G. Carver
Re: touch and meaning

17:30 - 18:30 Discussion

18:30 - 21:00 Dinner (Festsaal)

09:00 - 10:30 Round Table
Where do we go from here? Future research on bone retouchers

10:30 - 10:45 Closing Words

11:00 - 19:30 Excursion to Schöningen and Paläon

20:00 - 22:00 Closing Dinner

Friday  23rd October
Schloss Herrenhausen • Seminar Room 4
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Abstracts

“Retouching the Palaeolithic: Becoming Human 
and the Origins of Bone Tool Technology”

Schloss Herrenhausen, Hanover
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Since the first half of the 19th Century, Belgium has provided a multitude of sites dating back to 

the Palaeolithic. These discoveries have contributed to the definition of the Palaeolithic and to 

the recognition of Prehistoric people. This long research tradition has resulted in the accumula-

tion of thousands of bones that are increasingly the subject of extensive research, including the 

study of bone retouchers.

Currently, our research has revealed more than 300 retouchers in these collections. The tools 

come from different sites with highly variable and incomplete contextual information depen-

ding on their excavation history (e.g., Trou du Diable from Hastière and the Caves of Goyet). 

In contrast, Unit 5 of the Scladina Cave constitutes a very well defined assemblage. Despite the 

presence of a large amount of cave bear bones, the almost total absence of carnivore marks on 

the surface of the bones demonstrates that Neanderthals are the main accumulative agents. 

Therefore,  bones with fresh fracture patterns could provide interesting technological data such 

as the refitted Cave Bear femoral shaft, which includes 4 retouchers. Among this assemblage, 

retoucher-shaped bone fragments without any traces of use have also been recovered. They may 

be interpreted as reserve blanks, as observed for stone tools.

Therefore, the question of the definition of retouchers arises: can a retoucher be defined by 

its shape rather than the presence of use marks? The use of Cave Bear bones (Scladina Cave), as 

well as those made from Neanderthal remains (Goyet Cave), gives rise to the question whether 

any symbolic meaning was given to some particular species.

Keywords Belgium; Neanderthals; Palaeolithic; Refitting
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Bone accumulations discovered in Lower and Middle Palaeolithic sites in Northern France have 

sometimes yielded bone retouchers. The oldest specimen came from Cagny-l’Épinette (Somme) 

Acheulean site, during MIS 9, and shows that Pre-Neanderthals used bones as a raw material for 

technical utilizations (retouching flint artefacts) but finally for a butchery goal. The first Nean-

derthals in Northern France, identified at Biache-Saint-Vaast (Pas-de-Calais) at the beginning of 

MIS 7, produced a typical Mousterian lithic industry associated with a huge assemblage of bone 

retouchers (more than 330), showing a standardization of the making of and function of the 

 bones. In the western part of northern France, in Normandy, the site of Rozel (Manche), currently 

under excavation, has produced spectacular testimonies of Neanderthal activities just before the 

beginning of the last glaciation (Weichselian), but in a temperate context. The finds include lithic 

artefacts, accumulations of large mammal remains, footprints… The bone retouchers are also 

typical of Middle Palaeolithic techniques. In the eastern part of our study area, the site of Mutzig 

(Alsace), also currently being excavated, has yielded some bone retouchers in a glacial context 

at the beginning of the Weichselian (MIS 5d). All these retouchers are made from the bones of 

the dominant species in the levels and are, in general, made from splinters of long bones, often 

associated with other anthropic marks, such as fracture patterns indicative of marrow extraction, 

along with cut marks and scraping marks. These data are congruent with the knowledge about 

bone retouchers in Europe and permit a better reconstruction of our ancestor’s behaviour.

Keywords Bones retouchers; Northern France; Lower Palaeolithic; Middle Palaeolithic
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Knapping tools made from organic materials (antler, bone, teeth and wood) were undoubtedly 

an important component of many Palaeolithic tool kits. Analysis of stone tool assemblages and 

replication of Palaeolithic stone tools shows that organic knapping tools were used as percussors 

or pressure-flakers to detach large primary flakes during the initial stages of tool manufacture, 

to remove smaller flakes during the ‘shaping’ stage, and as retouchers to re-sharpen edges that 

had blunted or broken with use. The origins of such technological innovations remain poorly 

known and the subject has received remarkably little interest from taphonomists and archaeolo-

gists until quite recently. This is surprising given that Henri-Martin had identified and illustrated 

a range of Mousterian examples in the 1900s, and pioneering work by Semenov in the 1950s had 

shown how effectively microscopy and experimental archaeology can be combined to identify 

and interpret Palaeolithic knapping tools.

In this talk we present results from the analysis of organic knapping tools from a diachronic 

series of Palaeolithic sites in Europe and compare them with experimental examples. We em-

ployed a range of methods to analyse and interpret the surface modifications inflicted during 

use, including gross morphometrical attributes, elemental analysis of inclusions, CT scanning and 

three-dimensional imaging techniques. This last method is an innovation in the field of knapping 

tool studies and opens new avenues for interpreting how these tools were handled and used. 

Although modifications produced during knapping (pits, scores, gouges, impacted lithic 

fragments and tool-edge scratches) have been described extensively in the literature, problems 

of standardisation and nomenclature are often not addressed. Our results suggest that speci-

fic features of knapping marks may be diagnostic of different knapping ‘modes’ (percussion, 

pressure- flaking, hammer-and-anvil technique). Finally, we show that combining results from 

the technological analysis of the associated stone tool industry are critical for making further 

inferences. 

Keywords Methodology; Organic knapping tools; Microscopy; Experimental archaeology; 

Technological analysis
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Neanderthals and modern humans may have used their bodies to engage with their environment 

in different ways (Bruner and Lozarno, 2014). Fundamental differences in visuospatial capaci-

ties are suggested, pointing to differences in the way these two closely related hominin species 

perceived the world around them. Tool production may also reflect these cognitive differences. 

Here, we investigate whether the use of bone retouchers can be similarly interpreted.

Keywords Neanderthals; Modern humans; Cognition; Perception
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Inspired by discussions of hermeneutics and “reading” material culture – as well as by the poten-

tial uses of GIS technology – this study explores the epistemological basis for attempting to 

 discern the “meaning” of retouches.

As David Clarke once noted, archaeology is “the discipline with the theory and practice for 

the recovery of unobservable hominid behaviour patterns from indirect traces in bad samples.” 

Retouches are either direct or indirect traces of what is assumed to have been hominid beha-

viour. Archaeologists have long believed in their ability to “read” such “traces.” This belief is 

partly related to a long tradition linking archaeology with detective fiction, and to more recent 

post-processual metaphors of “reading” the archaeological record as a “text,” and may be tested 

using modern tools like GIS.

This paper draws on the preliminary results of a GIS analysis of retouch marks on the horse 

bones from Schöningen – and comparison to the distribution of other types of bone  modifications 

– in order to determine how to “read” retouches, and what they might “mean.”

Keywords GIS; Hermeneutics; Post-processualism; Epistemology; Meaning
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The over-representation of faunal remains, the particularities of carcass processing and the lithic 

industry suggest that Les Pradelles Mousterian site was used as a task specific location dedicated 

to the exploitation of reindeer, killed in large numbers during their migrations. 700 bone retou-

chers were identified in association with the numerous reindeer remains,

Thus, we investigate the anthropological meaning of the presence of such a large set of 

retouchers in the particular context of a hunting camp. 

We focus our study on the four main stratigraphic units (2a, 2b, 4a, 4b) and compare the 

corpus to the different patterns of the lithic industry from the same units.

Comparisons with other Mousterian sites attributed to Quina or different techno-complexes 

underline the specificity of Les Pradelles. The integration of the zooarchaeological and techno-

logical data to the site context (notably its topography) raises hypotheses on the use of the site 

by Neanderthal populations.

Keywords Middle Paleolithic; Europe; Bone retouchers; Quina Mousterian; Site function
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Stone retouchers are a common implement in Middle Paleolithic assemblages of the  Iberian 

Peninsula. In the present study we evaluate the functional differences in the use of bone and  stone 

retouchers through experimentation. In these experiments the influence of the raw  materials 

knapped and the raw material used as a retoucher – mainly fragments of bone  diaphysis and 

sandstone and limestone flat cobbles – are analysed. Finally, we try to assess the presence or ab-

sence of stone retouchers alongside bone retouchers at different assemblages from older Middle 

Paleolithic assemblages at Atapuerca or Bolomor and other sites such as the Quina levels from 

El Esquilleu. 

Keywords Stone retouchers; Experimental archaeology; Middle Paleolithic
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In southeastern France, many Middle and Upper Pleistocene sites have yielded bone retouchers 

in their archaeological series. The oldest ones are dated to the Middle Pleistocene, from MIS 

9, with Orgnac 3, to MIS 6-7 with Payre (levels G and F), Sainte-Anne I or Le Lazaret. This early 

evidence of bone use only applies to a few dozen pieces out of thousands of faunal and lithic 

remains. From MIS 5 to 3, bone retouchers become much more numerous, sometimes totaling 

more than a hundred items, such as for instance, at Saint-Marcel cave. Thanks to this series of 

bone retouchers dated to various ages and located on a circumscribed geographical area, we 

can compare various aspects of these artefacts – frequency, type of support (species, anatomical 

elements), and stigmata morphology – in their discovery context: chronology, type of hominins, 

type of occupations, faunal spectrum, environment and lithic industries. This may allow us to ex-

plore chronological or geographical differences in the selection and use of these bone tools. Do 

we observe specific “chaînes opératoires” for this type of tool making or an a posteriori selection 

of some bone elements (species, anatomical element) from butchery refuse (short or long-term 

after deposition)? Can we link frequency and types, intensity and location of their percussion 

stigmata (hash marks, grooves, cupules and striations) to any specific lithic technology (bifacial 

technology, discoid, Levallois and Quina technologies,...), raw material (flint, quartzite, basalt,...), 

tool management (stone tool-kit mobility) and/or function (soft hammer, anvil, retoucher,...)? 

Finally, do their  occurrences have a relationship with the type and duration of occupation and 

activities processed in the dwellings? All these questions should contribute to a better understan-

ding of the cognition and technical behavior developed by Neanderthals and their predecessors 

over time, and their ability to recover and use bones.

Keywords Bone retouchers; Lithic Technology; Neanderthals; Pleistocene; Southeastern France
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The Zvejnieki II site in Latvia yielded a Preboreal horizon in which several bone diaphyses  showing 

retouch zones on their surfaces have been shaped into gouges and straight chisels. The over-

lapping of the traces, the aspects of the fracturing planes and the taphonomy of the site are 

presented in order to emphasize an „opportunistic“ behaviour of Mesolithic hunters towards 

to the use of ancient remains, probably from the Late Palaeolithic. These were in the form of 

retouchoirs, or more precisely of „égriseurs“. Terminology, functional aspect and destination of 

these finds will be discussed. 

Keywords Zvejnieki II; Mesolithic; Preboreal; Bone retouchoirs; Egriseurs
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Twenty-nine years ago, Bill Noble and I began to talk to each other about the origins of language.  

We articulated the importance of bone tools as indicating the imposition of form on artefacts 

that some people have said is an indication of mental representation of form that can only follow 

from the emergence of language. I will review the arguments we produced then and show some 

of the evidence that strengthened our belief that they were important. I will then put them in 

the context of the vastly expanded knowledge of the archaeology of modern human behaviour 

over the last 30 years. Some of the arguments have been ignored, others have been overtaken by 

the new finds, but the theoretical position also raised questions that have not been adequately 

answered. I will conclude by emphasising the importance of bone tools for understanding that 

theory and discussing some of the ways in which the theoretical position has moved on.

Keywords Bone tools; Bone retouchers; Language emergence; Modern human behaviour

Touching language origins again: 
how worked bone shaped our 
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Neanderthals were very picky in their selection of raw materials for tool production. Although 

wood is almost never preserved at Lower and Middle Palaeolithic exposures, the German open-

air sites Schöningen and Lehringen, with their excellent preservation, illustrate its use as a raw 

material. Evidence from Schöningen even lets us take a glimpse into Neanderthals’ tool box 

of wooden equipment. We must therefore assume that beside lithic artefacts, a huge variety 

of man-made tools made of perishable materials existed during the Lower and Middle Palaeo-

lithic. This assumption is also indirectly underlined by zooarchaeological evidence. From at least 

1.4 million years onwards we witness the careful exploitation of tendons from animal carcasses 

which can be used for binding and fixing composite tools (Gaudzinski-Windheuser, 2005).

Thus, it is quite interesting to note that during the Lower and Middle Palaeolithic bones 

have only but rarely been utilized for tool production. Against this context the bone-tools from 

Salzgitter-Lebenstedt (Germany) must be judged. The site has provided us with an unparalleled 

compendium of various bone tools consisting of 28 modified skeletal elements from Mammu-

thus primigenius. For the production of the tools, ribs and fibulae were selectively collected by 

Neanderthals in order to provide these bones with a modified tip. These modifications com-

prised the uni- or bilateral tapering and flattening of the bone in order to produce a blunt tip. 

Ribs show an intentional removal of the articulating end, whereas for the fibulae the articula-

ting end can be intact. Moreover, some of the ribs are intentionally modified by conical impact 

traces along their cranial and caudal faces indicating the splitting of the ribs. The Salzgitter- 

Lebendstedt tool assemblage is completed by a small bone point with a conical tip produced 

by polishing. We do not know which purpose these tools served (Gaudzinski, 1999a, 1999b). 

Keywords Worked mammoth bones; Salzgitter-Lebenstedt; Middle Palaeolithic
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Qesem Cave is a Middle Pleistocene site occupied between 420-200 Kya (MIS 11-7) assigned to the 

Acheulo-Yabrudian Cultural Complex (AYCC). The late Lower Paleolithic AYCC is a surprisingly dyna-

mic, innovative local entity quite distinctly divorced from the preceding Acheulian and the postdating 

Mouste rian. The well-preserved finds of Qesem Cave and the rich assemblages of lithics, fauna and 

dental human remains enable touching upon the interesting culture-biology-environment liaison, and 

suggest that the unique cultural transformation seen at Qesem Cave (and the AYCC as a whole) may be 

related to the appearance of a new hominin lineage in the Levant some 400 Kya – a crucial time period 

in human evolution, in a strategic geographical location between African and Euro-Asia. 

The wealth of AYCC innovative behaviors as seen at Qesem Cave includes early evidence for the 

habitual and continuous use of fire; a repeated use of a central hearth; hearth-centered activities 

and functionally distinct activity areas; social hunting strategies and unique meat sharing practices; 

sophisti cated raw material acquisition (including flint quarrying); a very early intensive and systematic 

blade production technology; a noticeable presence of ‚ahead of their time‘ Quina and demi-Quina 

scrapers; and intensive and systematic flint recycling activities as well as bone recycling – i.e., the pro-

duction of bone retouchers. 

Here we discuss some 24 bone retouchers from the hearth area at the top part of the lower  sequence 

of Qesem Cave (ca. ~300 Kya) and from deeper deposits under a rock shelf dated closer to 400 Kya. As 

for the function of bone retouchers – we suggest that these implements may have had a role in the 

shaping of the very early, well-established and rich repertoire of classical Quina and  demi-Quina scra-

pers – an innovative tool type in its own. They may have been involved in the shaping of other tools too.

While using animal (especially elephant) bones to shape tools is an old Lower Paleolithic tradition, 

the new aspect of using post-consumption bones as tools used in flint reduction procedures may be 

 viewed as an innovation too. Were the animals of which bone retouchers were made of significant? 

While no clear selection pattern as for the weight size of the animals was noticed at Qesem, the animal 

from which the bones that were used originated must have inevitably been of significance as in the 

earlier case of elephants. 

In a wider cultural context, bone retouchers may reflect not only new technology-related beha-

vioural patterns but also new perceptions integrating (for the first time) stone tool manufacturing and 

animal hunting and consumption – two primordial elements of human Palaeolithic existence. 

Keywords Qesem Cave; Middle Pleistocene; Acheulo-Yabrudian Cultural Complex; Bone retouchers
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Retouchers are the most common bone tool category of the European Middle Palaeolithic and 

are even known from some Lower Palaeolithic sites. Other bone tools are rare in these early 

 periods. Because of this unique position and their use in possibly complex behavior, retouchers 

are of particular interest. But what is their significance despite being the first common bone tool, 

and how complex are retouchers themselves? By coding their manufacture and use in cogni-

grams and effective chains it is possible to compare retouchers to other tool behaviour and 

to assess their specific impact. In general, the manufacture and use of retouchers do not show 

a high degree of complexity and do not require special mental capacities unknown in earlier 

times. It seems that they are just one expression of a slowly increasing variability in tool use. The 

products, however, which were produced with the help of a retoucher can be part of behavior 

with quite different degrees of complexity, from the use of a scraper up to more complex uses 

of spears or even mechanically delivered weaponry, like bow and arrow. Also the end-products 

can show  variable levels of sophistication, from simple Middle Palaeolithic scrapers to leafshaped 

points from the Solutreen. In general, retouchers themselves have to be interpreted as just one 

component of the increasing modular capacity in the human linage. Nonetheless, they are, at 

least in some cases, one of the first examples of an extended stone tool production, by including 

modifications of the tool which was used to modify another tool. Furthermore, they provide the 

possibility for new ways of stone tool production.

Keywords Retouchers; Complexity; Cognigrams; Effective chain; Modular capacity
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The Canadian Arctic Palaeo-Eskimo (2500 B.C.-1400 A.D.) is the last archaeological culture the 

economy of which is based on lithic tool production for hunting, butchering, and processing. The 

Arctic Small Tool tradition is characterized by a lithic tool kit of very small size, usually less than 

5cm long. The numerous microblades are almost exclusively produced by pressure flaking. The 

Arctic Palaeo-Eskimo is one of the rare culture for which pressure flakers have been identified 

They are made of either bone or antler, around 5cm long, with a square to rectangular cross- 

section at the proximal part, probably lashed on a wooden handle, and with a rounded distal 

part which shows typical use wear. They strongly resemble the tips of the pressure flakers used by 

modern experimenters, especially for replicating hand pressure flaking. Putative ivory hammers, 

with a rectangular cross-section, very rarely supplement the tool-kit for lithic tool production. 

The use wears observed at the end can be compared to those of the pressure flakers. However, 

no retouchers have yet been discovered in the Palaeo-Eskimo context.

Keywords Artic palaeo-Eskimo; Pressure flaking; Ivory hammers; Use wear
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The Schöningen 13II-4 Spear Horizon provides an unparalleled view of Middle Pleistocene homi-

nin technological and subsistence behaviors. The site preserves the remains of more than fifty 

butchered horses in addition to other large mammals, but the associated lithic assemblage is 

relatively small, amounting to ca. 1500 artefacts. Most of the lithic material is representative of a 

very expedient tool-kit, dominated by scrapers, small flakes, and retouch debris; large cores and 

hammerstones are almost entirely absent. As a complement to the lithic tools, Middle Pleistocene 

hominins at Schöningen used a variety of bone implements related to stone tool manufacture 

and maintenance. Here we describe a collection of limb bones from the Schöningen 13II-4 Spear 

Horizon interpreted as soft hammers. These bone implements, mostly metapodials and a few 

 humeri, bear consistent patterns of damage to the distal epiphyses indicating their repeated use 

in percussive activities. While it is clear that metacarpals and metatarsals were preferred over 

other bones for use as soft hammers, there is a relative lack of metapodials among the roughly 

15.000 faunal remains in the entire assemblage. This pattern of skeletal part representation indi-

cates that metapodials may have been deliberately carried away from the Schöningen 13II-4 

site to be used at other locations across the landscape. We also present the results of actualistic 

studies aimed to better understand how and for what purposes these implements were used. 

Together with the well-known spears, these bone implements underscore the importance of 

non-lithic technologies for Middle Pleistocene hominins.

Keywords Schöningen 13II-4; Middle Pleistocene; Non-lithic technology; Soft hammer; Metapodials
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Bone retouchers are very frequent in Middle and Upper Palaeolithic contexts. In Northern 

Italy, they are abundant in final Mousterian sites. In order to pinpoint the possible cultural 

similarities or differences in using these artefacts, the present study relies on the analysis 

of the bone retouchers of two nearby sites: Fumane Cave and de Nadale Cave. The first is 

a large cavity where various technocomplexes have been identified. For the purposes of 

this research, we analysed more than 300 pieces from the Discoid, Levallois, Uluzzian and 

 Proto-Aurignacian layers. The second one, de Nadale Cave, only bears one archaeological 

layer, attributed to the Quina Mousterian. This site, although still under excavation, contains 

a very high number of bone retouchers, as about 200 elements have been identified.

We have studied the elements from an archaeozoological, taphonomical, technologi-

cal and functional viewpoint. The faunal remains on which the stigmata due to the re-

touch have been discovered show some similarities, especially throughout the whole of the 

 Fumane  sequence, although the general faunal spectrum changes over time. The anatomi-

cal portions however seem to be very similar in all of the different technocomplexes under 

review. From a functional standpoint however, the differences are more obvious. The in-

tensity of use can vary and the number of identified stigmata can change heavily from one 

technocomplex from another.

This contribution offers a wide overview of the cultural differences and similarities of 

this little elaborated tool from a chronological standpoint.

Keywords Retouchers; Middle and Upper Palaeolithic; North Italy; Bone technology
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Around 500 ka onwards, tools made of organic materials become increasingly frequent in both the 

African and European Palaeolithic records. Amongst these tools retouchers made on bone or tooth 

are the most frequent implements for which organic materials have been used (Taute, 1965). There 

is a significant morphological variation within this group of tools, dependent on the type of bone 

or tooth selected and the surfaces used. These tools are commonly interpreted as having been spon-

taneously used to apply retouch to lithic blanks by percussion. Bone/tooth retouchers are frequent 

in Late Middle Palaeolithic contexts in particular (Henri-Martin, 1907-1910). By the MSA-LSA and the 

Middle to Upper Palaeolithic transitions a strong spread of organic implements is observed, with 

bone retouchers still present until the European Late Upper Palaeolithic, although in much lower 

frequencies.

Retouchers made of stone also appear in the Late Lower Palaeolithic and throughout the  Middle 

Palaeolithic. It is thought they were also utilised to apply retouch to lithic blanks, in a manner com-

parable to the bone/tooth retouchers.

Probably the earliest type of stone retouchers known so far, are “bulb retouchers”, a poorly 

documented tool-type most frequently observed in Late Middle Palaeolithic contexts. Experimental 

data has shown (Adler, 2002) that flakes or blades with more or less prominent bulbs of percussion 

were spontaneously selected for re-utilisation as a retoucher.

In contrast to these observations, other types of stone retouchers – i.e. hammer stones of “Bock-

stein-type” (Wetzel and Bosinski, 1969) – display some differences in utilisation to “bulb retouchers”. 

The careful choice of raw materials (in particular: “soft” stone) for the Bockstein implements, strongly 

suggests the utilisation of specialized tools for specific retouching purposes and not an ad hoc usage. 

Frequently observed traces of intensive wear also indicate these tools were used for long periods of 

time. Bockstein-type retouchers seem to be restricted to Late Middle Palaeolithic contexts. 

While these types of retouchers are generally seen as being used in active percussion, some of 

them may have been used passively as anvils. Both experimental and ethnographic data show the 

latter type of usage is highly characteristic of pressure retouch when backing small lithic items, and 

is mostly related to later Stone Age periods (Taute, 1965).

The data presented is interpreted as follows:

1 ) Bone and tooth retouchers as well as bulb retouchers are used as ad hoc tools. They document 

the re-utilisation of items found immediately on site and may relate to the fact that cultural 

remains serving as sources of raw materials were to be found at many places all over the occu-

pied world beginning around 500 ka ago.
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and stone retouchers: Ad hoc or specialised 
tools?
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2 ) In contrast, stone retouchers made on carefully selected raw materials brought into a site 

were used as specialized tools. They document a more specific tool design comparable to 

the largely standardized reduction sequences documented for several of the Late Middle 

Palaeolithic lithic tool classes.

3 ) However, extensive experimental data is required to achieve a better understanding of the 

function and character of the different types of retouchers and especially to distinguish be-

tween tools used in active percussion retouch and those used in a passive manner.

Keywords Bone and tooth retouchers; Stone retouchers; Bulb retouchers; Bockstein-type hammer  stone; 

Active percussion vs. passive usage
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Expedient tools or « minimally modified bone artifacts » (MMBA) (sensu Villa and d‘Errico, 2001) 

are typical of Lower and Middle Paleolithic bone industries but are also largely present in ar-

chaeological assemblages of later periods. Usually without clear evidence of manufacturing, the 

identification of such objects can be difficult since it results from the subtle recognition of the 

marks of use alone. However, being often the more easily distinguishable MMBA, bone retou-

chers are likely the best known as well as the most geographically and chronologically wide-

spread bone artifacts in the prehistoric record. 

Here we will present examples of MMBA from different European and extra-european pre-

historic contexts, with a focus on bones used in different stages of the stone tool production and 

maintenance. In regard to the associated faunal material, a preference for certain elements and 

species is usually clear for those minimally modified objects. Despite their expedient nature, a 

 degree of intentionality of the shaping can also be occasionally inferred. Finally, we will discuss 

the variable proportion of retouchers and other knapping tools made of osseous material at 

diffe rent sites, in regard to different aspects inherent to the faunal remains (e.g. the preserva-

tion), as well as the lithic material and the function of the sites. 

Keywords Minimally modified bone artifacts; Lower and Middle Palaeolithic; Bone retouchers;  Knapping 
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At Middle Palaeolithic sites, there are bone assemblages yielding bone retouchers and assem-

blages without bone retouchers. There is maybe not only a unique reason for these differences. 

Certainly, the functional, logistic and behavioural context of each archaeological site has a major 

influence on the presence or absence of bone retouchers.

More than 100 bone retouchers were identified in the early Weichselian fauna from the 

Balve Cave. The Balve Cave is the largest cave in the karstic valley of the Hönne river in Westpha-

lia. During the late Middle Paelolithic, the Hönne valley served as an important route from the 

low-mountain range to the adjacent European Plain. The Balve Cave, in particular, was frequently 

and regularly occupied by Neanderthals. More than 20.000 bone specimens associated with Keil-

messer-group lithic assemblages were analysed and enabled us to reconstruct the basic patterns 

of the occupational history of the cave, which provide the context for these bone retouchers.

In sum, slaying cave bears during their hibernation was a major motivation for regular visits 

to the cave. In addition, during occupation of the Balve Cave the neighbouring hunting grounds 

were exploited on an opportunistic basis. Thus, Neanderthals produced large accumulations of 

bone as part of their butchery debris. These bone heaps can be considered as welcome sources of 

raw material for further use, amongst others as bone retouchers.

In this talk, we will present details of the occupational patterns and activities performed in the 

Balve Cave. We present the documentation and analyses of the bone retouchers. Finally, we dis-

cuss how the bone retouchers contribute to a better understanding of the functional, logistical 

and behavioural context of the Balve Cave.
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The underlying argument in this communication is that the goal of our research about Middle 

Paleolithic bone tools cannot be limited to the study of materials, but must provide relevant in-

formation to explain the social behavior of human beings and therefore (in this specific context) 

of Neanderthals groups.

In this regard, I will present the study of a large number of bone tool assemblages that were 

collected from several Middle Paleolithic archaeological sites (located in the central sector of 

Northern Iberia). The materials and sites themselves will be briefly discussed. Then I will refer the 

methods and techniques used in the analysis, and the overall results of the study. And to con-

clude, I will show some examples of how to integrate those results into the explanatory models 

about human societies of the Middle Paleolithic and their economic and social organization.

Keywords Bone tools; Middle Palaeolithic; Neanderthals; Social behaviour; Iberian Peninsula
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This session begins with an explanation based on my experience in organizing an experimental 

program to study Middle Paleolithic bone retouchers, emphasizing the whys and hows of it. We 

will briefly talk about archaeological questions, inferential processes, variables, practical issues 

and data recording and processing. Then, a retouching practical experience will be held, using 

large ungulates bone flakes and different lithic raw material. The participants will explore the 

possibility of different lithic raw materials and tool morphologies leaving differential traces in 

the bone retouchers.

Keywords Bone retouchers; Lithic raw materials; Middle Palaeolithic; Experimental archaeology
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The Lower Palaeolithic site Schöningen 13 II-4 yielded the famous wooden spears but also a 

large amount of butchered remains of numerous horses and other large herbivores. During the 

archaeo zoological analyses of the larger mammal fossil assemblage from the site, bones with 

scraping marks, often associated with percussion marks, have been encountered. We collected 

and investigated in detail an extraordinary assemblage of >80 bone tools from the ‘Spear Hori-

zon’. This sample includes numerous long-bone shaft fragments (mostly of horse) and three ribs 

used as ‘retouchers’ to re-sharpen flint tools, and a complete horse innominate that was used as 

an anvil in bipolar knapping. Most of the retouchers were prepared by scraping the diaphysis of 

fresh and dry long-bones, which were then used complete as knapping percussors. Technological 

analysis of the associated lithic assemblage demonstrates exhaustive re-sharpening to maintain 

functional cutting edges. Whereas the flint tools were brought to the site, curated and main-

tained, the retouchers had a shorter-use history and were either discarded after a limited period, 

or broken to extract marrow.

Our results highlight the advanced knowledge in the use of bones as tools during the Lower 

Palaeolithic with major implications for understanding aspects of non-lithic technology and plan-

ning depth in early humans.
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This contribution will focus on retouchers from Middle and Upper Palaeolithic contexts from 

the caves of the Swabian Jura, especially the Ach and Lone valleys. In this presentation we will 

update the information available from this region with new finds from the last 50 years. In 1965, 

Wolfgang Taute compiled an extensive review of retouchers in Central Europe from the Middle 

Palaeolithic to Neolithic in a Festschrift dedicated to Gustav Riek, his academic advisor at the 

University of Tübingen. Since then, archaeologists have conducted numerous excavations that 

are still ongoing in the Ach and Lone Valleys, and many more retouchers have been recovered. 

Bone retouchers are the only organic tools that ‘survived’ the transition from Neander thals 

to modern humans in a nearly unchanged form. No other organic tool has such a long tradi-

tion. However, there are differences in the choices of raw materials for these tools: long bone 

fragments of large ungulates are chosen in the Middle Palaeolithic, while a  larger diver sity of 

materials are used during the Upper Palaeolithic. In addition to long bones,  Upper Palaeolithic 

people utilized teeth, ivory, and antler, as well as ribs from large ungu lates. The chaîne opéra-

toire, curation, and duration of use for different kinds of retouchers is partly dependent on their 

raw materials. 

Keywords Bone retouchers; Middle and Upper Palaeolithic; Swabian Jura; Chaîne opératoire
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During the excavation of Kůlna Cave in 1961-1976 assemblages of hard animal tissues with 

anthropic impact were selected by Karel Valoch from the osteological remains obtained 

from Taubachian and Micoquian layers. Fragments of hard animal tissues with grouped im-

pact stigmas–retouchers–occur in both technocomplexes, virtually in the same quantitative 

representation. Bone was the main material and from the technological point of view it is 

difficult to identify features that serve for classification of items within the distinct techno-

complex. In each of them considerably fragmented bones were chosen for retouching; bo-

nes with a completely preserved diameter of diaphysis appear only sporadically. One of the 

differences was the selection of fragments with regard to the size of animal. In Taubachian 

fragments of large-sized animal bones were chosen for blanks, while Micoquian was cha-

racterized by an important share of hard materials of middle-sized and very large animals. 

Utilization of mammoth tusk in Micoquian layer 7a1 may be considered a certain unique 

attribute and it has been noted first time in Middle Palaeolithic collections in Europe. Impact 

stigmas were identified on two fragments of the tusk(s) preserved in the form of a thin la-

mella. It is difficult to decide to what extent we have to do with a complete object, and what 

is the degree of changes of the object by post-deposition processes; nevertheless it does not 

seem probable that a thin layer of tusk would be used for retouching. 

Although fragments of hard tissues originating from very large animals are also repre-

sented in Taubachian materials, in the further technological processes (retouching of lithic 

tools) they only play a minor role and using of the mammoth tusks has not been noted. 

Selection of hard animal tissues for retouchers and composition of species in both techno-

complexes indicate Neanderthals changed their relation to large-sized animal and especially 

to the mammoth. 
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Bone hammers have been identified from several stratigraphic horizons at Boxgrove (500ka), 

ranging from fine grained interglacial sediments to coarser slope deposits associated with the 

onset of periglacial conditions. They have been found in association with knapping scatters and 

butchery events that range from single animal encounter hunting to repeat location intercept 

hunting: at the latter location two discarded antler hammers were also excavated. The bone 

percussors are predominantly made on long bone shafts from areas of thick cortical bone, with 

evidence of periosteum removal prior to use, but also on denser bone elements such as foot 

bones, the articular end of bones, and flakes of bones from large size class mammals. Species 

utilised include rhinoceros, bovid, horse and giant deer. The bone hammers are made on fresh 

bone, often attributable to a skeletal element of the animal being butchered. Their use as knap-

ping instruments is attested to by presence of a large number of microscopic, and more rarely 

macroscopic, flint chips embedded within the bone surface. Any analysis of the bone percussors 

must be considered alongside the other soft hammers made on the proximal (pedicle) ends of the 

antlers of red and giant deer (M. dawkinsoni). The antler hammers exhibit characteristics that in-

dicate a range of hominin decision making and behaviours that contrast with that inferred from 

the bone artefacts: namely the seasonal collection of shed antlers; specialised modification of 

the antler that is tool specific; and the long term curation of the tool, which is inferred from the 

terminal condition of the piece at discard. The bone hammers are redolent of a more expedient 

use, perhaps re-sharpening during prolonged butchery or as a palliative at collective butchery 

events when antler tools were in use with other individuals. Our paper presents the evidence for 

bone tools across the recovered range and postulates on the selection, production, and possible 

uses of bone hammers within the lithic reduction sequence.
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Pleistocene hominins broke bones open to access marrow in an attempt to maximize the nutri-

tional value of consumed animals. This process generated a high number of small- and large- 

sized fragments, which were eventually discarded. Yet, some of these bones were morphologi-

cally suitable for human use and were introduced into lithic tool manufacturing processes. Here, 

we present some new early cases of bone retouchers from the Middle Pleistocene site of Qesem 

Cave,  Israel. This site shows a long stratigraphic sequence of over 10 m of sediments,  dated 

between 420 and 200 Kya by U-series, TL and ESR, all assigned to the late Lower Paleolithic 

Acheulo-Yabrudian Cultural Complex (AYCC). Among the many technological and socio-econo-

mic innovations of this post-Acheulian – pre-Mousterian entity is the quite intensive use of bone 

retouchers. In previous studies we reported bone retouchers (n = 9) from the hearth area at the 

top part of the lower sequence of Qesem Cave (dated to ca. ~300 Kya). Here, we present new 

items (n = 15) from a deeper sedimentary deposit located under the rock shelf (>300 Kya). These 

objects are fragments of long bone shafts (43.2 mm on average) without a clear selection pattern 

as for the weight size of the animals. Nine of them belong to small ungulates, four to medium- 

sized animals, and two to large ungulates. We suggest that these implements may have had a 

role in the shaping of Quina and demi-Quina scrapers. Bone retouchers will become a significant 

part of knapping toolkits in the subsequent cultural complexes, acquiring a special role within 

lithic reduction sequences. 
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The Eemian (MIS 5e) site of Weimar-Taubach is widely known for its Middle Palaeolithic small 

lithic tool tradition. Its lithic inventory, analysed by Schäfer (1987), includes a variety of larger 

flint tools most likely retouched in soft hammer technique. Moreover, from the site hundreds of 

human-modified bones and bone tools were identified by several workers (Bratlund, 1999). 

The Senckenberg Research Station of Quaternary Palaeontology in Weimar hosts the palae-

ontological Taubach collection (Kahlke, 1977). It contains 74 red deer (Cervus elaphus) antlers 

with preserved burr, among them 12 antlers with attached frontal bone and 62 cast antlers. From 

this material one outstanding antler hammer was identified. It was made from the basal part of 

a right cast antler and shows a careful preparation of its coronet. The burr is perfectly rounded 

and displays hit marks by retouching. The hammer will be discussed in the context of Lower and 

Middle Palaeolithic antler tools and results of experimental work.

Keywords Weimar-Taubach; Eemian; Bone tools; Antler hammers
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The use of retouching tools made on hard animal materials have a very broad chronological and 

geographical distribution throughout the Paleolithic period in Europe. The early evidences of 

such tools are in the Late Mousterian. The aim of this work is to describe the different kind of 

modifications found on the bone retourchers coming from three Italian sites: Riparo Tagliente 

and Grotta Ghiacciaia in Northern Italy and Grotta Reali in the Southern Italy. The samples ana-

lyzed are mostly made on bone shafts of medium-large size mammals, especially red deer and 

cervids, which were the most commonly hunted animals but also on small sized such as roe deer. 

The sample from Riparo Tagliente is the most abundant and spans several occupation levels with 

a great variability of stigmata on the cortical surfaces of this bone tools: punctiform and linear 

impressions, striae and wells, usually grouped in small zones and sometimes superimposed to 

scraping. This variability can contribute to the identification of such tools and to better define a 

methodology of analysis.

Keywords Retouching tools; Shape; Function; Middle Paleolithic; Northern and Southern Italy

Bone retouchers from some Italian Middle 
Palaeolithic sites (Riparo Tagliente, 
Grotta della Ghiacciaia, Grotta Reali)

Ursula Thun Hohenstein1, Marco Bertolini1, S. Channarayapatna1, Marta Modolo2 
& Carlo Peretto1

1 Department of Humanities, University of Ferrara, Laboratory of Archaeozoology and Taphonomy, 
 Corso Ercole I d’Este 32, I-44121, Ferrara, Italy 
2 Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Universitat Rovira i Virgili (URV), 
 Campus Catalunya, Tarragona, Spain

ursula.thun@unife.it



52

Although there is increasing evidence from Middle Stone Age (MSA) levels at South African sites of 

the presence of bone artefacts, such as points, awls and gouges, the total number of these artefacts 

remains rather small. Even smaller are counts of bones from these sites showing typical zones of 

utilisation on their surfaces consistent with their use as lithic retouchers. Only two mid-shaft bone 

fragments from Blombos Cave bearing such traces have been published (Henshilwood et al., 2001; 

d’Errico & Henshilwood, 2007). For North Africa, in particular the Maghreb, the picture seems to be 

very similar, with low counts in MSA levels of both bone artefacts in general and expedient tools, 

such as bone retouchers, in particular (Campmas, 2012). 

In this paper we seek to redress this situation by presenting an assemblage of bone retouchers 

from Middle Stone Age (MSA) levels in the Grotte des Pigeons at Taforalt in north-east Morocco. Cur-

rent investigations at Taforalt began in 2003 and MSA occupation horizons dating from 84.5 ± 4400 

(OSL) to possibly as young as 21.360 ± 90 (AMS), were revealed in excavation area “Sector 2”. A total 

of 20 retouchers were recovered from this sector, the bulk of which had been deposited towards the 

top of the sequence, in layers 9 and 7, and were recovered in close spatial association with typically 

MSA side scrapers and Levallois flakes. In this presentation we will describe the bone retouchers, trace 

the stages of their production (chaîne opératoire), suggest how they may have been used in lithic 

reduction sequences and explore their occurrence in relation to the occupation of the cave during the 

MSA. Finally an overview of bone artefacts from other sites will be given and reasons for the absence 

of bone artefacts and bone expediency tools in North African MSA levels will be discussed.

Keywords North Africa; Middle Stone Age; Taforalt Cave; Bone retouchers; Lithic technology
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This talk will synthesise the work of many people on the determination of hand preference from 

archaeological bone retouchers. Starting with Semenov‘s proposal about the angle of holding, 

and moving to modern analysis with SEM, it is clear that bone retouchers present a unique re-

cord to determine the hand preference of a Palaeolithic tool-maker. This will be discussed in the 

wider context of handedness evolution in general, and how bone retouchers compare to other 

sources of data on prehistoric handedness (like brain and arm bone asymmetries, lithic use-wear, 

and teeth cut-marks). There are many potential sources of data on retouchers that have not yet 

been exploited for this information. I hope to highlight how many gaps we can fill with a fairly 

easy analysis. Bone retouchers are an important part of the archaeological record that can tell us 

about the evolution of right-handedness, language, and cognition in general. 
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Bone retouchers have recently been the subject of numerous studies examining them from diffe-

rent points of view and in various chronological and geographic contexts. However, the study of 

these tools has rarely been carried out in conjunction with data from lithic typology and techno-

logy studies and archaeozoological research, in order to understand the context in which retou-

chers were made and used. In this presentation we would like to examine the technological and 

functional aspects of the retouchers recovered in the Proto-Aurignacian and the Early Aurigna-

cian layers of Labeko Koba (Basque Country, Spain). Our study shows that the retouchers of these 

two techno-complexes share several features but also some differences. One of the topics often 

discussed is the use of retouchers – and a possible function in the pressure knapping of prismatic 

cores – Proto-Aurignacian – and endscraper cores  – Early Aurignacian – is proposed here. The 

exploitation of bones in the Early Upper Palaeolithic (EUP) layers at Labeko Koba, represented 

mainly by retouchers, cannot be regarded as complex. This behaviour is part of a technical tradi-

tion that has its roots in the Middle Palaeolithic.
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Bone retouching tools are one of the oldest recognized tools made from osseous materials and 

are very important for understanding the origins and development of bone industries and gene-

ral managing osseous raw materials throughout prehistory. Particularly important are retouching 

tools for understanding human behaviour in the Palaeolithic period as they are one of the ear-

liest “tool-making tools”. The importance of these artefacts continues in the post-Palaeolithic 

periods as well, even though their mode of use and significance changes as the lithic industries 

changed.

In this paper I will try to give an overview on the retouching tools in post-Palaeolithic pe-

riods with special emphasis on the Mesolithic and the Neolithic in the South-East Europe, where 

they continue to be the only tools designed exclusively for producing other tools (and not just 

final products), thus taking important place in studying craft production. Raw material choices, 

technology of manufacture, forms and use will be discussed. The choice of raw materials reveals 

high technological know-how, and careful manufacture. Long use and traces of repair suggest 

these were valued tools. 
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The occasional use of animal bones to retouch stone tools in the Paleolithic is a specific case of 

utilizing food remains following consumption and discard. In the Levant region, the use of food 

refuse beyond the consumption stage is extremely rare during the Lower and Middle Paleo-

lithic and is attested by a few sporadic examples. Starting in the Early Upper Paleolithic, a small 

but consistent fraction of the consumption trash is being fashioned into tools, notably points 

and awls made of deer antlers and ungulate long-bone shaft fragments. This tradition is ampli-

fied in the terminal Pleistocene Natufian Culture, when bone-working takes an important role, 

but never theless makes use of a small part of the consumption remains; most of these are still 

discarded haphazardly in living spaces. The recording of used animal remains along with the 

“unworked” fauna on the same database enables quantitative comparisons of the two types 

of finds. The integration of the study of utilized bones with zooarchaeology and general and 

contextual taphonomy is critical for fully understanding technological behavior, site formation 

processes, use of space, and changes through time. This approach will be demonstrated here by 

the Natu fian bone industry of Mount Carmel (Israel). The results reinforce the ad-hoc nature of 

Pleistocene bone technology in this region and shed light on intra- and inter-site patterns related 

to human spatial behavior. 
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