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Mot des organisateurs / Introduction 
 

 

The ICAZ Taphonomy Working Group (TWG) was created in autumn 2009 during the ICAZ meeting in Paris with 

the aim to encourage dissemination, collaboration and interdisciplinary work in taphonomic research. Up to now, the 

group has more than 70 members from 20 countries and five continents. 

The proceedings of the 1
st
 ICAZ TWG meeting held as part of 11

th
 ICAZ International Conference (Paris) in 2010, 

have been published as a special issue of the International Journal of Osteoarchaeology. 

The 2
nd

 ICAZ TWG meeting hosted at the University of Cantabria (Spain) in 2012 was published in Quaternary 

International. 

The 3
rd

 meeting in 2014, during the 12
th

 ICAZ International Conference (Argentina) was published in 

Archaeological and Anthropological Sciences. 

 

We are pleased to welcome you for the 4
th

 ICAZ TWG meeting entitled “General to Specific Quaternary 

Taphonomy”, at the National Museum of Natural History, Paris, France (September 7
th

–9
th

, 2016). The meeting is 

given in tribute of Dr. Andrew Hill (see below) who was a pioneer in taphonomic studies. The aim of the meeting is 

to bring researchers interested in all field of Taphonomy, especially involved in the study of Quaternary faunal 

remains, and to encourage both formal and informal interactions. Three sessions are proposed, and we will just to 

emphasize the importance of our studies for Palaeoenvironmental reconstructions and essential input given on 

Hominid behavior and evolution issues. 

 

This meeting is supported by different institutions which we greatly thank here, and it benefits of the support of the 

French research group of CNRS - Institut Ecologie et Environnement: GDR 3591 ‘Taphonomie, Environnement & 

Archéologie’ (TaphEnA; http://lampea.cnrs.fr/spip.php?article3149). At this occasion restitution results of the GDR 

TaphEnA microprojects will be presented. 

 

We hope in the next future that this group could be enlarged in a suitable and viable European network, and 

beyond…and for now, enjoy your meeting at the Grande Galerie de l’Evolution (Jardin des Plantes) in the heart of 

Paris! 

 

 

Jean Philip Brugal 

(AMU - LAMPEA UMR CNRS 7269 & GDR 3591 TaphEnA, MMSH, Aix-en-Provence) 

 

Christiane Denys 

(ISYEB UMR CNRS 7205, MNHN, Paris & GDR 3591 TaphEnA, MMSH, Aix-en-Provence) 
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Comités / Committees 
 

Comité Scientifique / Scientific board : 

Jean-Philip BRUGAL (GDR 3591 & UMR CNRS 7269, MMSH, Aix-en-Provence, France & USR 3336 IFRA, Nairobi, Kenya) 

Camille DAUJEARD (GDR 3591 & UMR CNRS 7194, MNHN, Paris, France) 

Christiane DENYS (GDR 3591 & UMR CNRS 7205, MNHN, Paris, France) 

Carlos DIEZ (University of Burgos, Spain) 

Yolanda FERNÁNDEZ-JALVO (CSIC, MNCN, Madrid, Spain) 

Philippe FOSSE (GDR 3591 & UMR CNRS 7269, MMSH, Aix-en-Provence, France) 

Liora Kolska HORWITZ (The Hebrew University, Jerusalem, Israel) 

Ana Belén MARÍN-ARROYO (Universidad de Cantabria, Santander, Spain) 

Mariana MONDINI (University of Buenos Aires, Córdoba, Argentina) 

Richard MADGWICK (Cardiff University, UK) 

Anne-Marie MOIGNE (GDR 3591 & UMR CNRS 7194, MNHN, Paris, France) 

Marylène PATOU-MATHIS (GDR 3591 & UMR CNRS 7194, MNHN, Paris, France) 

John D. SPETH (University of Michigan, Anthropology, USA) 

Jean-Denis VIGNE (UMR CNRS 7209, MNHN, Paris, France) 

 

Comité d’Organisation / Organization committee : 

(Tous appartenant aux unités participant au GDR 3591 / All are members of GDR 3591) 

Emilie CAMPMAS (UMR CNRS 5608, Toulouse, France) 

Raphaël CORNETTE (UMR CNRS 7205, MNHN, Paris, France) 

Laurent CREPIN (UMR CNRS 7194, MNHN, Paris, France) 

Camille DAUJEARD (UMR CNRS 7194, MNHN, Paris, France) 

Arnaud DELAPRE (UMR CNRS 7205, MNHN, Paris, France) 

Christiane DENYS (UMR CNRS 7205, MNHN, Paris, France) 

Jean-Bernard HUCHET (UMR CNRS 7209, MNHN, Paris, France & UMR CNRS 5199, Bordeaux, France) 

Marjane MASHKOUR (UMR CNRS 7209, MNHN, Paris, France) 

Emmanuelle STOETZEL (UMR CNRS 7194, MNHN, Paris, France) 

 

 

Plan d’accès / Access map 
 

Access to the ‘Grande Galerie de 

l’Evolution’:  

- RER C, 'Gare d’Austerlitz' station. 

- Metro 10 or 5, 'Gare d’Austerlitz' station. 

- Metro 10 or 7, 'Jussieu' station. 

 

- From Roissy CDG Airport: RER B (50 min 

to 1h, around 12 €), until 'Chatelet', and then 

Metro line 7 until 'Jussieu', 

or: Roissy Bus (around 10€) until 'Opera', 

and then Metro line 7 until 'Jussieu'. 

- From Orly Airport: take the shuttle 

ORLYVAL (around 10 €) and then RER B at 

'Antony' until Paris, then Metro, or RER C 

from 'St Michel Notre Dame' to 'Gare 

d'Austerlitz'. 

 

From the ‘Grande Galerie de l’Evolution’ 

to the ‘IPH’ (<10 min walk): 

- Out of the ‘Grande Galerie’, take on the left 

the street ‘Geoffroy Saint Hilaire’ until the 

crossrads. 

Then take the ‘Boulevard Saint Marcel’ on the 

left. 

The ‘IPH’ is located in the street ‘René 

Panhard” few meters on the right. 

- Or: Metro line 5, 'St Marcel' Station. 
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Hommage au Dr Andrew Hill / Remembering Dr Andrew Hill 
 

Prof. at the Department of Anthropology, Yale University 

http://anthropology.yale.edu/news/remembering-dr-andrew-hill?page=2 

 

Dr. Andrew Hill, preeminent paleoanthropologist and beloved professor, mentor, and friend, 

passed away from cancer on September 12, 2015, at the age of 69. He is survived by his wife, 

Dr. Sally McBrearty, his brother, Stewart Hill, and his mother, May Hill. A native of England, 

Andrew was trained in geology and paleontology at the University of Reading, and received his 

Ph.D. from Bedford College, the University of London, in 1975. Andrew then spent a number 

of years based in Nairobi, working at the National Museums of Kenya, directing The 

International Louis Leakey Memorial Institute for African Prehistory, and conducting fieldwork 

at Lake Baringo, Kenya and in the Siwaliks, Pakistan. During this time, Andrew discovered 

what was later revealed as the Laetoli footprint tuff, which along with Australopithecus 

afarensis fossils from Laetoli and the Afar, revolutionized the field by definitively proving that 

bipedal locomotion preceded the evolution of large brain size in hominin evolution.  

 

Andrew moved to Harvard University for a postdoctoral position in 1981 and established the Baringo Paleontological Research 

Project, which he directed for 34 years. He expanded his fieldwork to Abu Dhabi, United Arab Emirates, starting in 1984 and 

more recently, served as co-director of the Baynunah Palaeontology Project. In 1985, he became a faculty member in the 

Department of Anthropology at Yale University, ascending to the rank of Full Professor in 1992, and serving as department Chair 

from 2000-2006, overseeing the planning and initial construction of the department’s main building at 10 Sachem St. Andrew 

also held key leadership roles at the Yale Peabody Museum of Natural History, serving as Curator for both the Anthropology and 

Vertebrate Paleontology Divisions, and Head of the Anthropology Division since 2005. He led the development of the museum’s 

permanent exhibit in the Hall of Human Origins and oversaw the relocation of the anthropology collections to much improved 

storage facilities on West Campus. In the classroom, he held his students and teaching assistants spellbound, and was awarded 

the Yale College Lex Hixon Prize for Teaching Excellence in the Social Sciences in 1994. Andrew was appointed the J. Clayton 

Stephenson Professor of Anthropology in 2006, and was inducted into the American Association for the Advancement of Science 

in 2009. 

 

His career, which spanned six decades, was one of immediate and sustained impact. Four of his first seven publications were 

published in the journal Nature. He would author 11 Nature and Science papers in total, along with 82 additional peer-reviewed 

articles and three edited volumes. But these sterile objective measures fall utterly short of capturing his true impact. As his 

colleague, Professor David Watts, remarked: “It’s difficult to think of anyone else in the field with his breadth and depth of 

expertise, and impossible to think of anyone who combined such breadth with his knowledge of the ecological context of human 

(and ape) evolution.” 

 

Andrew was a pioneering leader in the study of taphonomy, the area of paleontology that concerns itself with understanding 

the factors that cause a fossil assemblage to differ from the living community or communities from which it was derived. In 

particular, he was a driving force in the application of such methods in interpreting the hominid and hominoid fossil record. The 

collections he made during his studies of taphonomy continue to be a valuable resource for researchers decades later and his 

work remains influential due to his foresight and impeccable attention to detail. 

 

As director of the Baringo Paleontological Research Project, Andrew conducted (in both senses of the word) a broad and 

inclusive research program in the Tugen Hills succession in central Kenya, which spans a period (~16 million to 200,000 years 

ago) during which many important events in primate evolution occurred. Many of these are documented in the Tugen Hills 

sequence, and were brought to light by Andrew’s work. Just a short list includes the earliest colobine monkey, the earliest 

specimen of the genus Homo, the earliest signs of terrestriality in a fossil ape, and the first described specimen of what is now 

known as Ardipithecus, one of the earliest hominids. In Abu Dhabi, Andrew and his colleagues were no less productive, working 

to document an extensive, previously unknown late Miocene fauna, including the oldest known fossil guenon.   

 

Andrew was a consummate mentor and colleague to both students and faculty. He was witty, erudite, and self-deprecating. His 

door was open to all and he was always available for consultation, leaving some of us to wonder how and when he got everything 

done. His habit of rising before dawn in the field (often to eat a Kit Kat) may have been more pervasive than we thought. More 

importantly, he did all of it with class, dignity, and good humor. Nobody expects paleontological fieldwork to be effortless, but 

the Tugen Hills are particularly challenging in both logistical and physical ways. Yet Andrew always managed to make it seem 

perfectly pleasant – even enjoyable. As a fieldwork mentor, his most enduring lessons were not so much about how to do things 

perfectly, but how to deal with the circumstances at hand in an optimal fashion. His excellence in the field was a reflection of his 

great imagination, resourcefulness, and intellect. He was incredibly knowledgeable, supportive, and generous, engaging 

numerous Ph.D. students in the interpretation and analysis of the fossils that were discovered on his expeditions.   

No words can communicate what we, his students, feel in this devastating, heart-breaking moment. Andrew is part of us, deeper 

than we can possibly communicate. Andrew was absolutely incomparable, a man unlike any other. A masterful harpsichord 

player, gourmet chef, and unrivaled storyteller, he inspired us to seize every moment and to live large. Other graduate students 

might admire their advisors. But we are Andrew ADORERS, lifelong Andrew advocates. We are team Andrew. He is the force 

behind our careers, our passion for paleoanthropology, research and teaching, the force behind our cynicism, sense of humor and 

our love of cocktails. He took us on our first field experiences, opened doors for us as we built our careers, and stayed with us for 

years and years to come as a beloved mentor and friend. He has shaped each one of his students so deeply, and through us, will 

continue to shape generations and generations to come.  

  

http://anthropology.yale.edu/news/remembering-dr-andrew-hill?page=2
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Programme détaillé / Detailed program 

Mercredi 7 septembre / Wednesday 7th September 
 

9h30-10h20: Welcome coffee & Registration 

 

SESSION 1 (1): Développements méthodologiques en Taphonomie / Methodological developments in Taphonomy 
La session 1 est une session ‘générale’, concernant tous groupes d’animaux et périodes culturelles, pouvant aborder la question 

des analogues/proxies ainsi que les interactions entre accumulations fossiles et processus sédimentaires. 

The session 1 is a ‘general’ session, regarding all animal groups and cultural periods, and envision modern analogs/proxies as 

well as interactions between sediments and fossil accumulations. 

Chair: Y. Fernández-Jalvo 

 

10h20-10h50: invited lecture (A.B. Marín-Arroyo - Disentangling faunal skeletal profiles. A new probabilistic framework) 

10h50-11h05: Geiling J.M., Marín-Arroyo A.B., González Morales M.R. & Straus L.G. - Little Things Often Overlooked – The 

Importance Of Bone Micro-Fragments in Archaeological Deposits. A Case Study from El Mirón Cave, Northern Spain. 

11h05-11h20: Castel J.C., Mallye J.B. & Boudadi-Maligne M. - The Igue du Gral, a natural trap excavated like an 

archaeological site: what lessons for the interpretation of skeletal profiles in archaeological contexts? 

11h20-11h35: Griggo C., Gay I., Fabbro E. & Hobléa F. - A trap-cave with significant bone accumulation of ibex and chamois 

serving as taphonomic referential : the Tempiette cave (Entremont-le-Vieux, Savoie, France). 

11h35-11h50: pause café / coffee break 

11h50-12h05: Dauphin Y. & Denys C. - Deciphering alterations of Rodent bones through in vitro digestion - comparison with 

regurgitation pellets from birds of preys. 

12h05-12h20: Elalouf J.M., Flaender M., Plaire D., Lambourdière J., Ventosa J., Den Dulk R., Bourdat A.G., Mallye J.B. & 

Boudadi-Maligne M. - Real-time molecular archeology. 

12h20-12h35: Gourichon L., Rendu W., Naji S., et al. - Microscopic taphonomy of cementum: impediments for seasonality 

analysis of archaeological teeth. 

12h35-12h50: Stallibrass S. - Preferential destruction of epiphyses: how it can affect estimates of skeletal elements and age groups. 

 

12h50-14h20: déjeuner / lunch time 
 

SESSION 1 (2): Développements méthodologiques en Taphonomie / Methodological developments in Taphonomy 

Chair: J.D. Speth 

 

14h20-14h45: invited lecture (L.K. Horwitz - Taphonomy as Archaeological Narrative) 

14h45-15h00: Johnson E.V., Parmenter P.C.R. & Outram A.K. - Profiling taphonomic histories through bone fracture analysis. 

15h00-15h15: Channarayapatna S., Lembo G., Peretto C. & Thun Hohenstein U. - Application of GIS to study the distribution 

of taphonomic agents and their effects on the faunal remains from Isernia La Pineta. 

15h15-15h30: Madgwick R. & Booth T. - Histological analysis of ‘special’ animal/human deposits in Iron Age Britain: 

Exploring patterns of treatment. 

15h30-16h20: Short communications, Session 1 : 

Brugal J.P. - Age Classes Chart from teeth in spotted Hyena (Crocuta crocuta). 

Cueto M. et al. - The taphonomy of carnivore predation and scavenging on humans: New methods and techniques. 

Fourvel J.B. et al. - Wild dogs and their relatives: Implication of experimental feedings in their taphonomical identification. 

Magniez P. et al. - Stone on Bones, and vice-versa: Experimental study of carcass processing and long bone breakage 

with a lithic tool kit. Implications for archaeological damage identifications. 

Turner E. et al. - Bone Staining in waterlogged deposits: a contribution to the interpretation of near-shore find 

accumulation at the Schöningen 13II-4 “Spear-Horizon” site, Lower Saxony, Germany. 

Rozada L. et al. - A trampling experiment and its application to an open-air swampy environment and non-anthropic 

context. 

Gardeisen A. et al. - Caractérisation morphologique de stries de découpe d’origine lithique ou métallique: premières 

expérimentations avec des répliques de couteaux en Fer et Bronze. 

Mallye J.B. et al. - Neotaphonomic data of Dhole (Canis alpinus) bone destruction. 

16h20-16h50: pause café / coffee break 

16h50-17h05: Samper Carro S.C., Louys J., Kealy S. & O’Connor S. - True colours: Experimental study on Pacific fish bones 

to assess bone colouring related to burning and post-depositional processes. 

17h05-17h20: Wertz K., Bochenski Z.M. & Tomek T. - Dead birds revisited: an experimental approach to the preservation of 

avian bones. 

17h20-17h35: Martín-Rodríguez P. & Vergès J.M. - Taphonomic  processes in “fumier” deposits: dung, fire and bones. 
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Jeudi 8 septembre / Thursday 8th September 
 

SESSION 1 (3): Développements méthodologiques en Taphonomie / Methodological developments in Taphonomy 

Chair: M. Mondini 

 

10h00-10h30: invited lecture (J.D. Speth - Taphonomy and the Neanderthal Cooking Paradox) 

10h30-10h45: Thun Hohenstein U., Lembo G., Muttillo B. & Peretto C. - Edaphic modifications vs anthropic activities at the 

acheulean site of Guado San Nicola (Monteroduni, Isernia, Southern Italy). 

10h45-11h: Costa C. & Valera A. - Broken bones at the Late Neolithic Perdigões enclosure: exploring bone fat. 

11h-11h15: Gabucio M.J. & Fernández-Laso R.J. - Turning a rock shelter into a home. Neanderthal use of space in Abric 

Romaní levels M and O (Capellades, Barcelona, Spain). 

11h15-11h45: pause café / coffee break 

11h45-12h00: Crépin L., Prat S., Péan S. & Yanevich A. - Contribution of comparative taphonomy of human and faunal 

remains to the understanding of mortuary practices of Gravettians from far south-eastern Europe: level 6-1 of Buran-Kaya 

III (Crimea). 

12h00-12h15: Nannini N., Duches R., Boschin F., Crezzini J., Fontana A., Romandini M. & Peresani M. - Archaeological bone 

injuries by lithic backed projectiles: new evidence based on experimental data and 3D analysis. 

12h15-12h30: Rabinovich R. - Taphonomy of water-logged sites in the Jordan Valley. 

12h30-12h55: Short communications, Session 1: 

Hanon R. et al. - Interpretation of linear marks on a hominin cranium (Stw53) from Sterkfontein in light of a new 

methodological approach. 

Kitagawa K. et al. - Cave bears in Archaeological Contexts: Implications for Taphonomic Analysis. 

Nieto Espinet A. et al. - Puits ou dépotoir?! chronique d'un abandon. Étude taphonomique des ensembles faunistiques du 

puits - citerne de la forteresse ibérique d'Els Vilars (Lleida, Catalogne). 

Vettese D. et al. - ‘Micro-notches’: a reliable diagnostic feature to locate percussion impacts in long bone breakage? 

Pérez-Luis L.J. et al. - Bone retouchers from the Middle Palaeolithic site of El Salt (Alcoi, Spain). 

 

12h55-14h15: déjeuner / lunch time 
 

SESSION 2 (1): Prédation Animale et Humaine / Human and Animal Predation 
La session 2 porte sur tous les processus de prédation, à la fois dans le passé et le récent, avec des sujets comme l’analyse taxon-

free, les études intra- et inter-sites, les relatons proies-prédateurs…considérés selon de courtes périodes/chronologies et pouvant 

être en rapport avec des contextes culturels. De plus, une mention spéciale portera sur la famille des Caprinés en raison de leurs 

biotopes particuliers. 

The session 2 is devoted of all kind of predation process, in the past and/or modern environments with themes such as taxon-

specific analysis, intra- inter-sites studies, prey-predator relationships,…considered to short chronology/period and possibly 

related to cultural context. Moreover, a special mention for this topic will concern the Caprid taxa (related to their special 

biotope). 

Chair: J. Rosell 

 

14h15-14h45: invited lecture (M. Mondini - Carnivore taphonomy in South America: A review of actualistic studies and 

their implications in the southern Neotropics) 

14h45-15h00: Romandini M., Thun Hohenstein U., Fiore I., Lubrano V., Tagliacozzo A. & Peresani M. - Neandertal and small 

mammals exploitation in Northern Italy: fortuity, necessity or hunting variety? 

15h00-15h15: Luret M., Burke A., Bernaldo de Quiros F. & Besse M. - La grotte d’El Castillo (Cantabrie, Espagne) : Étude 

archéozoologique de la transition paléolithique moyen/paléolithique supérieur. 

15h15-15h30: Rufà A., Blasco R., Rosell J. & Vaquero M. - What is going on at the Molí del Salt site? A zooarchaeological 

approach to the last hunter-gatherers from South Catalonia. 

15h30-16h00: Short communications, Session 2: 

Lloveras L. et al. - Taphonomic signature of Golden Eagles on bone prey remains. 

Mwebi O. & Brugal J.P. - Comparison of Ungulate Bone Element Representation and Destruction Patterns by the Two 

Hyena species Crocuta crocuta and Hyaena hyaena  in Kenya. 

Souron A. et al. - A plausible case of human predation on a suid (Kolpochoerus majus) from Bodo, Middle Pleistocene, 

Ethiopia. 

Valensi P. & Boulbes N. - Le Roc-aux-Sorciers (Vienne, France) : étude archéozoologique d'une faune magdalénienne dans 

un abri sous-roche orné. 

Daujeard C. et al. - Bone Accumulation of Caprines in rocky landscapes: a general framework. 

16h00-16h30: pause café / coffee break 
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16h30-16h45: Rosell J., Blasco R. & Arilla M. - Very human bears: a neo-taphonomic research study on wild brown bears 

(Ursus arctos arctos) in the Spanish Pyrenees and its archaeological implications. 

16h45- 17h00: Haws J. & Carvalho M. - Taphonomy and site formation processes in the Late Pleistocene deposits of Lapa do 

Picareiro (Estremadura, Portugal). 

17h-17h15: Wojtal P. & Wilczyński J. - Carnivores in everyday life of Gravettian hunter-gatherers in Central Europe. 

17:15-17h30: Muñoz A.S. - Human predation on sea lion populations in coastal Patagonia during Late Holocene. 

 

17h30-18h: Questions and General discussion 

 

19h: buffet dinner at the IPH library (see map) 

 

Vendredi 9 septembre / Friday 9th September 
 

SESSION 3: Taphonomie et Paléoenvironnements / Taphonomy and Palaeoenvironments 
La session 3 concerne les études fondamentales et appliquées en rapport avec les notions et concepts d’écologie, depuis les 

métacommunautés, les communautés, aux populations, soulevant les questions de compétition, d'analyse multisites, si possible 

selon une chronologie longue. 

The session 3 will deal with fundamental or applied studies in relation with the concepts of ecology, from metacommunities, 

communities, to populations, with notion of competition, multisites analysis, considered if possible on a large chronology/period. 

Chair: R. Madgwick 

 

10h00-10h30: invited lecture (A.K. Behrensmeyer & J. Miller - Death, Destruction and Preservation – Lessons from the 

Bones of Amboseli Park, Kenya) 

10h30-10h45: Bignon-Lau O. - Beyond evidences. Investigating the animal communities presence in the Paris Basin during the 

Last Glacial Maximum with metapopulation and cryptic northern refugia models. 

10h45-11h: Fourvel J.B., Thackeray J.F. & Braga J. - New insights on Kromdraai Carnivores: Palaeoecology, Predator-prey 

interactions and their Implications in the site formation. 

11h-11h15: Croitor R. - Factors influencing the hunting strategy of Paleolithic reindeer hunters. 

11h15-11h45: pause café / coffee break 

11h45-12h00: Pelletier M., Royer A., Holliday T.W. & Maureille B. - The Rabbit Graveyard of Regourdou (Montignac-sur-

Vézère, Dordogne, France): Impact of a warren on faunal assemblages and paleoenvironmental reconstructions. 

12h00-12h15: Merino Martínez G.O., Rivals F. & Saña Seguí M. - Taphonomic evaluation of dental microwear patterns on 

remains of first domesticates in western Mediterranean area. 

12h15-12h30: Guimaraes S., Gorgé O., Stoetzel E., Morin D., Fernández-Jalvo Y., Denys C., Grange T. & Geigl E.M. - 

Taphonomy of DNA in rodent bones. 

12h30-12h45: Iniesto M., Buscalioni A.D., Guerrero M.C. & López-Archilla A.I. - Microbial mats: Its role in Early Fossilization. 

 

12h45-14h15: déjeuner / lunch time 
 

SESSION 2 (2): Prédation Animale et Humaine / Human and Animal Predation 

Chair: P. Wojtal 

 

14h15-14h30: Sanz M. & Daura J. - Carnivore involvement in bone assemblages based on taphonomic, zooarchaeological and 

coprogenic analyses of the Cova del Coll Verdaguer site (Barcelona, Iberian Peninsula). 

14h30 -14h45: Campmas E., Stoetzel E. & Denys C. - Evaluation of African mammalian carnivore taphonomic signature on 

vertebrate faunal remains from coprogenic samples. 

14h45-15h00: Lacarrière J., Boudadi-Maligne M., Costamagno S., Altuna J., Mariezkurrena K. & Mallye J.B. - New data 

about prey acquisition in Amalda. Taphonomic and zooarchaeological approach of a Gravettian layer (level VI). 

15h00-15h15: Camarós E., Cueto M. & Ciochon R.L. - Crocodile predation among Homo erectus fossils from Trinil (Java, 

Indonesia): A taphonomic approach. 

15h15-15h30: Boschin F., Aureli D., Rocca R., Giusti D. & Lemorini C. - Who really ate the elephant? New taphonomic and 

archeaozoological study of Ficoncella site. 

15h30-16h00: Short communications, Session 3: 

Huchet J.B. et al. – Exceptionally well-preserved insect remains from the Seleucid Empire (312 - 63 BC), Iran. 

Lebreton L. & Soriano S. - Micromammals taphonomy and palaeoenvironmental reconstruction of a late Pleistocene site: a 

case study at Roc-en-Pail (France). 

Pineda A. et al. - Competition dynamics among predators during the late Early Pleistocene: the case of Barranc de la Boella 

(Tarragona, Spain). 

Sam Y. - Station Paléolithique inférieur du lac Karar (Tlemcen, Algérie) : un exemple singulier de taphonomie. 

16h00-16h30: pause café / coffee break 

  

https://www.google.fr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiFs5LO2MDMAhWmLMAKHbYED-AQFgglMAA&url=http%3A%2F%2Fwww.linguee.fr%2Fanglais-francais%2Ftraduction%2Fexceptionally%2Bwell%2Bpreserved.html&usg=AFQjCNGphz07oVEUxJK6U41FxUyQd-9Iyg&bvm=bv.121099550,d.ZGg
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16h30-16h45: Daujeard C., Brugal J.P., Crégut-Bonnoure E., Le Pape J.M., Prucca A. & Brochard S.- Ibex accumulations in 

two Upper Pleistocene caves of Southeastern France: who are the culprits? 

16h45-17h: Sauqué V., Sanchis A. & Mardurell-Malapeira J. - Were European Late Pleistocene leopards bone accumulators? 

Taphonomic results from Iberian key sites. 

17h-17h15: Arceredillo D., Brugal J.P., Peyrouse J.B. & Aubry T. - The Middle and Upper Paleolithic of Buraca Escura 

(Redinha, Portugal): a taphonomical and zooarcheological perspectives. 

17:15-17h30: Duches R., Dalmeri G., Fiore I., Bassetti M., Hrozny Kompatscher M., Kompatscher K., Neri S. & Tagliacozzo A. - 

Respecting the hunted: utilitarian and ritual treatment of ibex remains from Late Epigravettian Dalmeri rock shelter (Italy). 

 

17h30-18h: Questions and discussion 
 

Samedi 10 septembre / Saturday 10th September 
 

SESSION 2 (3): Prédation Animale et Humaine / Human and Animal Predation 

Chair: C. Denys 

 

10h30-10h45: Lloveras L., Garcia L., Maroto J., Soler J. & Soler N. - The bird remains assemblage from the Middle 

Palaeolithic level I of Arbreda Cave: a taphonomic story. 

10h45-11h: Romero A.J., Díez-Lomana J.C. & Brugal J.P. - Taphonomy and Zooarchaeological analysis of avian remains of 

Middle Palaeolithic levels of Pié Lombard (Tourrettes-sur-Loup, France). 

11h-11h15: Bochenski Z.M., Tomek T. & Wertz K. - Bird bones in Sarakenos Cave: a Greek tale about death, rejection, and 

disfigurement. 

11h15-11h30: Agudo Pérez L., Marín-Arroyo A.B.; Couto González S., Pinedo Valero S.O., Gil-Sánchez J.M. & Margalida A. 

- Only humans and carnivores? Taphonomic analysis of bearded vulture (Gypaetus barbatus) historical nests in the southeast 

of Iberia. 

11h30-11h45: Cochard D., Serrand N., Charles L. & Lenoble A. - Human or bird induced accumulations of land snails in the 

Lesser Antilles: application of present day referential. 

11h45-12h00: Huchet J.B. - Ichnological and taphonomic approaches of bone modification caused by insects in 

archaeological context. 

12h00-12h15: Saafi I. - Etude préliminaire des traces de consommations anthropiques et non anthropiques sur les coquilles 

d’escargots terrestres. 

 

12h15-13h45: déjeuner / lunch time 
 

SESSION 1 (4): Développements méthodologiques en Taphonomie / Methodological developments in Taphonomy 

Chair: L.K. Horwitz 

 

13h45-14h15: invited lecture (Y. Fernández-Jalvo - How taphonomy may help interpreting past ecosystems and 

environments?) 

14h00-14h30: Denys C., Stoetzel E., Bailon S., Bochaton C., Bearez P., Cochard D., Desclaux E., Guillaud E., Huchet J.B., 

Fernández-Jalvo Y. & Laroulandie V. - Small predator accumulations, taphonomy and palaeoenvironment : about practices 

and reference establishment. 

14h30-14h45: Stoetzel E., Bailon S., Bochaton C., Cochard D., Gala M. & Laroulandie V. - Multi-taxa neo-taphonomic 

analysis and cross-validation of observations: case study from Dominica (Lesser Antilles). 

14h45-15h00: Studer J. - Intrusive birds of prey in Nabataean tombs (Madâ’in Sâlih, Saudi Arabia). 

 

15h00-16h00: concluding remarks, closure ceremony 
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Session 1 : 
Développements méthodologiques en Taphonomie / 

Methodological developments in Taphonomy 
 

Conférences invitées Session 1 / Invited lectures Session 1 : 

 

Taphonomy as Archaeological Narrative. 
Liora Kolska HORWITZ

1
 

1 The Hebrew University of Jerusalem, Israel (lix1000@gmail.com). 

As defined by Efremov (1940) the field of taphonomy engages with “the study of the transition (in all its details) of animal remains 

from the biosphere into the lithosphere”, in short the transition from life to death.  In our work as taphonomists we reverse this 

process by engaging with, and breathing life into the ‘non-living’, in order to understand and reconstruct the living. Our taphonomic 

findings are communicated through accounts (narratives) of the physical remains that focus on detailed and precise recording  of 

modifications  (chemical, geological, biological) to faunal remains (through descriptions, typologies, classifications) as steps towards 

interpreting and elucidating the past. In so doing we establish a sequence of events (facts) that occurred at a specific time, in a 

specific place. With reference to archaeological examples, this talk will discuss the nature of taphonomic narratives and whether, as 

in archaeology, we too introduce sociological, cultural, political and ethnic biases into our accounts. 

 

Disentangling faunal skeletal profiles. A new probabilistic framework. 
Ana Belén MARÍN-ARROYO

1
 

1 Universidad de Cantabria, Spain (anabelen.marin@unican.es). 

Faunal skeletal profiles from archaeological assemblages have been long analyzed regarding differential transport of carcasses in 

an attempt to infer hunting preferences, human mobility, or even dietary stress. However, the existence of several possible 

accumulating agents, together with the effect of bone attrition, is known to introduce a potential bias, thus hindering the 

possibilities of meaningful concussions. In order to overcome this problem, several methods were proposed during the early 

2000’s, although a consensus was not reached, mainly because the different approaches were based on certain initial hypothesis 

that significantly affect the output. Building on that previous experience, a new methodological framework is proposed and 

compared here. Moving from rather deterministic techniques, a Bayesian alternative approach based on a Monte Carlo Markov 

Chain sampling is presented and applied to several Pleistocene key sites. This new method makes use of the available 

information to constrain the possible degrees of attrition and carcass processing strategies, leading to easily comparable results. 

 

 

Communications Session 1 : 

 

Age Classes Chart from teeth in spotted Hyena (Crocuta crocuta). 

Jean-Philip BRUGAL
1
 

1 IFRA USR 3336, Nairobi, Kenya & LAMPEA UMR CNRS 7269, MMSH, Aix-en-Provence, France (brugal@mmsh.univ-aix.fr). 

[Short Communication] 

The construction of mortality profile in fossil large mammal population is one the important criteria used in zooarcheaological, 

taphonomical, paleobiological and bebavioral or conservation studies. The evaluation of age is mainly based on teeth material, and 

many works have been developed especially on herbivores species when carnivore taxon seems to be in some extend less frequent. 

Moreover, age structures are often based on one particular tooth (lower or upper) and more rarely it integrates the whole upper and 

lower tooth row. In this paper, we propose a combined study based on both eruptive stage and wear morphology (qualitative: visual) 

and wear degree (quantitative: occlusal wear surface area, height of premolar crowns) of one of the important competitor of humans 

during Pleistocene time in Western Europe: the spotted hyena (Crocuta crocuta). Several studies (e.g., Kruuk 1972; Stiner, 1984; 

Lindeque & Skinner 1984, Van Jaarrsveld et al., 1987 ;  Van Horn et al,. 2003) have already been made on this species, generally 

founded on one tooth (p3). Our analysis is based on the modern collections of the Osteology Dpt. of National Museum of Nairobi 

(Kenya) with more of 50 wild individuals of both sexes. Visual observation allows to first defining 10 age classes according to the 

degree of eruption and wear, which is secondary, tested through metric correlations between teeth, from lower and/or upper tooth-

rows. An age class’s chart is then estimated as a model for application on to the fossil series. 

 

The Igue du Gral, a natural trap excavated like an archaeological site: 

what lessons for the interpretation of skeletal profiles in archaeological contexts? 
Jean-Christophe CASTEL

1
, Jean-Baptiste MALLYE

2
, Myriam BOUDADI-MALIGNE

2
 

1 Muséum d'Histoire Naturelle de Genève, Suisse (jean-christophe.castel@ville-ge.ch). 
2 PACEA UMR CNRS 5199, Université de Bordeaux, France (jb.mallye@pacea.u-bordeaux1.fr, 

myriam.boudadi-maligne@u-bordeaux.fr). 

[Long Communication] 

The excavation of natural traps (avens) has long suffered from obvious sampling biases related to quicker excavation methods 

than those used for Palaeolithic sites. At the same time, archeozoological analyses have progressively integrated secondary faunal 

remains (broken bone, sieved material) needed to understand human behaviour. The excavation of Igue du Gral (Sauliac-sur-

Célé, Lot, France), a natural trap without human influence, has brought to light an Upper Pleistocene sedimentary sequence 

mailto:jean-christophe.castel@ville-ge.ch
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containing the remains of the fauna coexisting with humans from the beginning of the Upper Palaeolithic. The methods used to 

excavate were exactly the same as those employed on archaeological sites (horizontal excavation, the recording of three-

dimensional coordinates, sieving of sediments down to 2mm). Analyses of the fossil remains revealed unexpected results. While 

most taphonomic analyses carried out on archaeological sites considered the principal natural bias in bone preservation to be 

based on its density, the detailed results from Igue du Gral suggest that the reality is rather more complex; supplementary 

parameters inherent in the bone itself, such as morphology, internal architecture and volume must also be taken into account. 

L’igue du Gral, un aven piège fouillé à la manière d’un site archéologique : quel apport pour l’interprétation des profils 

squelettiques en contexte archéologique 

La fouille des avens pièges naturels a longtemps souffert de biais de récolte évidents liés à une fouille plus rapide que pour les 

sites paléolithiques. Dans le même temps, les analyses archéozoologiques ont progressivement intégré des vestiges de faune de 

second ordre (os fracturés, refus de tamis) nécessaires à la compréhension des comportements humains. La fouille de l’Igue du 

Gral (Sauliac-sur-Célé, Lot, France), piège naturel sans intervention humaine, a mis en évidence une séquence sédimentaire du 

Pléistocène supérieur livrant les restes de faune ayant cotôyé les hommes depuis le début du Paléolithique supérieur. Les 

méthodes de fouille employées sont identiques à celles qui sont utilisées pour les sites archéologiques (fouille par décapage, prise 

de coodonnées tri-dimensionnelles et tamisage des sédiments à 2mm). L’analyse des vestiges fossiles fait apparaître des résultats 

inattendus. Si la plupart des analyses taphonomiques menées sur les sites archéologiques considèrent comme principal biais 

naturel une conservation différentielle des ossements liée à leur densité, la fouille fine de l’Igue du Gral indique que les choses 

sont un peu plus complexes ; des paramètres supplémentaires inhérents à l’os lui-même tels que sa morphologie, son architecture 

interne ou son volume doivent aussi être pris en compte. 

 

Application of GIS to study the distribution of taphonomic agents and their effects 

on the faunal remains from Isernia La Pineta. 
Sharada CHANNARAYAPATNA

1
, Giuseppe LEMBO

1
, Carlo PERETTO

1
, 

Ursula THUN HOHENSTEIN
1
 

1 Department of Humanities, Laboratory of Archaeozoology and Taphonomy, University of Ferrara, Italy 

(chnsrd@unife.it, lmbgpp1@unife.it, carlo.peretto@unife.it, ursula.thun@unife.it). 

[Long Communication] 

Situated in south-central Italy, Molise, the Middle Pleistocene, Palaeolithic open-air site of Isernia La Pineta is an ideal candidate to 

conduct intra-site, multi-variable spatial studies with the application of computer-based softwares such as GIS (Geographical 

Information System). It is an extensively excavated site, well-documented and inter-disciplinarily researched for over four decades, 

yielding an impressively rich repertoire of archaeological artefacts such as lithic tools and faunal remains. The chronology of the site 

was recently refreshed to 583-561ka, with the 40Ar/39Ar dating of the first human remain, a deciduous incisor, discovered in 2014 

within the archaeological level 3 coll. Human occupation at the site is evidenced in four stratified archaeosurfaces, identified in two 

sectors of the excavation (3c, 3a, 3s10 in sect I; 3a in sect II) and is set within a complex stratigraphic series composed of fluvial and 

lacustrine deposits, travertine and volcanic tuffs impacted by tectonic movements, which characterise the provenance of these 

artefacts. Archaeozoological and taphonomical analyses of the faunal assemblage reveal dominance of large ungulates hunted for 

their nutrition rich anatomical parts by hominins. Repeated high frequency of marks, fractures and notches in certain places on the 

remains points to a systematic and intentional carcass utilisation process. Other marks caused by natural agents include trampling, 

erosion, exfoliation, evidences of different stages of weathering and deposition of concretions as part of their post-depositional 

history. In the context of faunal assemblage, spatial studies have till present focused chiefly on the distribution of different species 

and their representative skeletal parts across the length and width of the site. The aim of this paper is to attempt to make further 

spatial queries by combining previous data with additional variables such as some chosen taphonomic marks (intentional fracturing 

for anthropogenic and weathering for natural) for some species and their skeletal parts in conjunction with their orientation and 

nature of the surrounding matrix for a systematically selected sample area. Results show that the differences in nature of the 

sediments of these layers, for instance sands and colluvium, have created the localised and general distribution patterns and impacted 

the post-depositional history of these remains. 

 

Human or bird induced accumulations of land snails in the Lesser Antilles: 

application of present day referential. 
David COCHARD

1
, Nathalie SERRAND

2
, Laurent CHARLES

3
, Arnaud LENOBLE

1
 

1 PACEA UMR CNRS 5199, Université de Bordeaux, France (david.cochard@u-bordeaux.fr,  

arnaud.lenoble@u-bordeaux.fr). 
2 INRAP, Centre archéologique de Guadeloupe & Archéozoologie et Archéobotanique UMR CNRS 7209, MNHN, France 

(nathalie.serrand@inrap.fr). 
3 Muséum d’Histoire Naturelle de Bordeaux, France (l.charles@mairie-bordeaux.fr). 

[Long Communication] 

If marine molluscs are an important component in the economies of the Lesser Antillean pre- Columbian societies, the role of 

terrestrial molluscs is less documented. The question of a possible consumption of land snails by Amerindians recently arose 

during the study of faunal samples coming from the Cadet 3 rock shelter, in Marie-Galante (Guadeloupe). Some levels of the 

cavity, contemporaneous with the Mesoindian phases in the Lesser Antilles (3400-400 bc), yielded numerous terrestrial mollusc 

remains among which several thousands shells of Amphibulima patula, the largest indigenous snail of the Guadeloupean 

archipelago, and of Pleurodonte and Bulimulidae. The anthropogenous or natural origin of these remains is still under debate for 

lack of a proper taphonomic analysis. Indeed, this approach is limited due to the almost absence of research conducted on the 

neotaphonomy of terrestrial molluscs in tropical contexts, especially regarding the natural mechanisms and agents possibly 

involved in their shells' accumulations. This communication presents the first results of the taphonomic analysis of Pleurodonte 



4th ICAZ Taphonomy WG - 7-10th Sept. 2016, Paris 

11 

shells accumulated by two present-day bird predators of the Lesser Antilles: the Hook-billed kite and an undergrowth passerine, 

likely the Grey trembler. Based on the observed facture patterns and on population recruitment profiles, these present-day 

referential allows to put forward a first set of criteria to help discriminating between natural and human agents involved in the 

process of shell fossil accumulations. These criteria will be tested to discuss the Pleurodontes origin in the pre-Columbian sites of 

Cadet 3 and Dizac (Martinique). 

Accumulations humaines ou aviaires de gastéropodes terrestres aux Petites Antilles : apport de référentiels actualistes. 

Si les mollusques marins sont une composante importante des économies des sociétés précolombiennes des Petites Antilles, la 

part jouée par la malacofaune terrestre est moins bien documentée. La question d'une consommation d'escargots par l'homme 

s'est récemment posée à l'occasion de l'étude de l'abri-sous-roche de Cadet 3, à Marie-Galante (Guadeloupe). Certains niveaux de 

cette cavité , contemporains des phases de peuplement mésoindien des Petites Antilles (3400-400 bc), ont livré de nombreux 

restes de mollusques terrestres parmi lesquels plusieurs milliers de coquilles d'Ambrette capuchon Amphibulima patula, le plus 

grand escargot indigène de l’archipel de Guadeloupe, de pleurodontes et de Bulimulidae. L’origine anthropogène ou naturelle de 

ces vestiges n'est toutefois pas encore clairement déterminée, faute d'une analyse taphonomique appropriée. Or, cette démarche 

est limitée par la quasi absence de travaux sur la néotaphonomie des mollusques terrestres en milieu tropical, en particulier sur la 

question des mécanismes et agents naturels susceptibles de créer des concentrations de coquilles. Cette communication présente 

les premiers résultats de l’analyse des coquilles de Pleurodontes accumulées par deux prédateurs aviaires actuels des Petites 

Antilles : le Milan bec en croc et un passereau de sous-bois, vraisemblablement le Trembleur brun. En se basant sur les schémas 

de fractures observés et sur le recrutement populationnel, ces référentiels actualistes permettent de proposer un premier ensemble 

de critères aidant à la discrimination entre agents naturels et anthropiques intervenant dans les processus de formation des 

accumulations fossiles de mollusques. Ces critères seront ensuite utilisés pour discuter de l’origine des Pleurodontes découverts 

dans les sites précolombiens de Cadet 3 et de Dizac (Martinique). 

 

 

Broken bones at the Late Neolithic Perdigões enclosure: exploring bone fat. 
Cláudia COSTA

1
, António VALERA

2
 

1 Interdisciplinary Centre for Archaeology and Evolution of Human Behaviour (ICArEHB), Universidade do Algarve, 

Faro, Portugal (cmcosta@ualg.pt). 
2 NIA - ERA Arqueologia, Portugal (antoniovalera@era-arqueologia.pt). 

[Long Communication] 

The archaeological complex of Perdigões, located in Alentejo, Southern Portugal, is characterized by a set of concentric ditches 

and various negative structures, including pits, hypogea and other features, including funerary negative structures. The complex 

has a long chronological framework spanning the second half of the fourth and the end of the third millennium cal BC. The oldest 

archaeological context has been excavated, and it was possible to collect a huge amount of faunal remains, mostly vertebrates. 

The results of the zooarchaeological analysis of the Neolithic assemblages revealed a very extensive taxonomic list dominated by 

suids, sheep/goat, bovids, both domestic and wild, equids, red deer, hare and rabbit, but also an important list of bird species and 

fewer remains of reptilian, amphibian and fish. In this paper we discuss the existence of some taphonomic signatures on the 

Neolithic assemblage related with percussion and intentional opening of the fresh mammal bones. This marks are mostly 

observed on middle size mammal long bones, as well as on other bones such as mandibles and phalanges. The percussion marks 

and the pattern of fragmentation we observe seems to fit to the models of bone fat exploration known from the ethnological 

observations available on specialized literature.   

 

 

Contribution of comparative taphonomy of human and faunal remains 

to the understanding of mortuary practices of Gravettians from far south-eastern Europe: 

level 6-1 of Buran-Kaya III (Crimea). 
Laurent CREPIN

1
, Sandrine PRAT

1
, Stéphane PEAN

1
, Alexander YANEVICH

2
. 

1 HNHP UMR CNRS 7194, MNHN, Paris, France (l.crepin@mnhn.fr, stpean@mnhn.fr, sandrine.prat@mnhn.fr). 
3 Académie nationale des Sciences d’Ukraine, Institut d’Archéologie, Kiev, Ukraine (janevic_a@ukr.net). 

[Long Communication] 

The site of Buran-Kaya III (Crimea) shows an exceptional stratigraphical and archaeological sequence which extends from the 

Middle Palaeolithic to the Neolithic period. More than 160 skeletal remains attributed to Anatomically Modern Humans have 

been discovered in level 6-1, which belongs to the Gravettian culture (sensu lato). The direct AMS C14 dating of one of the skull 

fragments demonstrates that AMH were present in this region prior to 31 ky BP (35 cal BP). In this presentation, we will focus 

on the comparative taphonomical study carried out on human and faunal remains from level 6-1. This analysis allows us to test 

several hypotheses regarding the duration and nature of occupation within level 6-1 (short or recurrent, palimpsest...). Moreover, 

the skeletal preservation of human remains (absence of many anatomical elements such as the long bones of the upper and lower 

limbs) and the presence of numerous cutmarks on the cranial remains allow us to discuss various hypotheses relating to the 

treatment of corpses by Gravettian people in Crimea. Based on this comparative study of the natural, physical or biological 

modifications of osseous surfaces, in particular the anthropic marks, and the analysis of the skeletal preservation of the human 

and faunal remains (illustrated by Saiga antelope, the predominant prey), lead us to dismiss the hypothesis of nutritional 

cannibalism and, instead ritual cannibalism or a secondary treatment as an explanation for their mortuary practice.  
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The taphonomy of carnivore predation and scavenging on humans: 

New methods and techniques. 
Marián CUETO

1
, Ruth BLASCO

2
, Carles TORNERO

3
, Paolo VISCARDI

4
, Katerina HARVATI

5
, 

Andreas DARLAS
6
, Edgard CAMARÓS

3
 

1 Departament de Prehistòria, Universitat Autònoma de Barcelona, Spain (mariancuetor@gmail.com). 
2 Centro Nacional de Investigación en Evolución Humana (CENIEH), Spain (ruth.blasco@cenieh.es). 

3 Institut Català de Paleoecologia Humana i Evolució Social (IPHES), Spain (ctornero@iphes.cat, ecamaros@iphes.cat). 
4 Grant Museum of Zoology, University College London, UK (p.viscardi@gmail.com). 

5 Paleoanthropology Senckenberg Centre for Human Evolution and Paleoecology, University of Tübingen, Germany 

(katerina.harvati@ifu.uni-tuebingen.de). 
6 Ephoreia of Paleoanthropology and Speleology, Greek Ministry of Culture, Athens, Greece (adarlas@culture.gr). 

[Short Communication] 

Carnivore damage on Pleistocene hominin fossils is a much more common issue than previously though. Nevertheless, its study 

may reveal two different taphonomic stories, with important implications concerning the study of human behavior. Modified 

human skeletons can result from either predatory/defensive attacks or strictly scavenging events. Therefore, differentiating 

between these two types of hominin-carnivore interaction is essential, although not an easy task from a taphonomic perspective. 

New methods and techniques are required in order to understand the nature of carnivore damage on hominin fossils. In this sense, 

the aim of the present multidisciplinary research is to provide a useful framework to distinguish between attacking and 

scavenging events reflected on human skeletons. Specific case studies of Pleistocene hominin fossils such as H. erectus, H. 

neanderthalensis and H. sapiens are presented. In addition to a taphonomic analysis of human specimens, computed-tomography 

(CT) scans are used; current forensic cases of carnivore scavenging and attacks characterized; isotopic sampling of man-eating 

carnivores conducted; and taphonomic experiments with extant animals designed. These studies have been used as supporting 

information within a taphonomic analysis of human fossils, resulting in a framework useful for approaching the understanding of 

carnivore damage and modifications within the paleoanthropological record.  

 

Deciphering alterations of Rodent bones through in vitro digestion - 

comparison with regurgitation pellets from birds of preys. 
Yannicke DAUPHIN

1
, Christiane DENYS

1
 

1 GDR 3591 TaphEnA & ISYEB UMR CNRS 7205, MNHN, Paris, France (yannicke.dauphin@upmc.fr, denys@mnhn.fr). 

[Long Communication] 

Recent taphonomic studies have shown that most fossil small mammal accumulations result from initial concentrations due to 

predation. This results in surface modifications of bones as well as some breakage and losses. However, alterations of bone 

microstructure as well as physico-chemical alterations remain poorly known. Nevertheless, digestion induced modifications play a 

role in the post mortem behaviour of vertebrate remains. Rodents are a favourite prey for numerous carnivorous reptiles, mammals 

and birds of preys. In order to better separate and characterize the effects of bone digestion by owls, we performed an experimental 

study to simulate digestion by a predator. We put fresh specimens of rodent long bones into various solutions. Composition of the 

solutions, temperature and length of the experiments were selected from what is known from birds of preys.  The first one was an 

acid solution and the other solutions successively compared the action of different enzymes like trypsin, lipase, trypsin + lipase. The 

results of these experiments are compared with partly digested long bones recovered from Tyto alba and Bubo bubo pellets. We 

observed that acid action alone cannot reproduce the modifications observed on owl pellets while the enzymatic activity (notably 

trypsin and trypsin + lipase) is most similar to the bones from the owl pellets. These new results open a promising field of future 

experiments in order to better understand the early diagenetic patterns induced in small mammal bones by digestion. 

 

Small Predator accumulations, taphonomy and palaeoenvironment: 

about practices and reference establishment. 
Christiane DENYS

1
, Emmanuelle STOETZEL

2
, Salvador BAILON

2,3
, Corentin BOCHATON

1,3
, Philippe 

BEAREZ
3
, David COCHARD

4
, Emmanuel DESCLAUX

5
, Emilie Guillaud

3
, Jean-Bernard Huchet

3,4
, 

Yolanda FERNÁNDEZ-JALVO
5
, Véronique LAROULANDIE

4
 

1 ISYEB UMR CNRS 7205, MNHN, Paris, France (denys@mnhn.fr, corentin.bochaton@mnhn.fr). 
2 HNHP UMR CNRS 7194, MNHN, Paris, France (stoetzel@mnhn.fr, emmanuel.desclaux@gmail.com). 

3 Archéozoologie Archéobotanique UMR CNRS 7209, MNHN, Paris, France (bailon@mnhn.fr, bearez@mnhn.fr, 

guillaud.emilie@gmail.com, huchet@mnhn.fr). 
4 PACEA UMR CNRS 5199,Université de Bordeaux, France (david.cochard@u-bordeaux.fr, 

veronique.laroulandie@u-bordeaux.fr). 
6 Museo Nacional de Ciencias Naturales (CSIC), MNCN, Madrid, Spain (yfj@mncn.csic.es). 

[Long Communication] 

Small vertebrates and invertebrates are very abundant and generally are good palaeoecological indicators. It is now well 

recognized that most of small animals’ accumulations in archaeological and palaeontological sites result from predation. Many 

neotaphonomic studies have been established as references that allow to deduce more or less precisely the origin of a fossil 

assemblage. By analogy, the predator habitat is used to infer the past one. However, currently, we are still far from having an 

exhaustive knowledge of modern predators’ diet, ecological niches and bone modification patterns. Moreover, a browse of 

literature data shows that the establishment of reference is the result of isolated initiatives of palaeontologists, generally taxon 

specialized and not always published. By the fact, only 108 taphonomic studies for avian predators and 60 for small mammalian 
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carnivores are yet available. Moreover, the reference collections are not always catalogued, deposited in museum or institutions, 

or even published. There is a need to make these data available to the community and homogenize practices to gain better 

taphonomic and palaeoecological informations from small animals’ accumulations resulting from predation. We present here 

some methodological proposals resulting from a workshop were we discussed about respective practices and actions. Then, 

taking as example pellets from a Moroccan accumulation of Tyto alba nest including various taxa (aves, rodents, shrews, 

herpetofauna, insects) we propose here a new taphonomic  method of study for multi-taxa assemblages. 

 

 

Real-time molecular archeology. 
Jean-Marc ELALOUF

1,2
, Mélanie FLAENDER

3
, Delphine PLAIRE

1,2
, Josie LAMBOURDIERE

5
, 

Jérôme VENTOSA
3
, Remco DEN DULK

3
, Anne-Gaëlle BOURDAT

3
, Jean-Baptiste MALLYE
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[Long Communication] 

Mobile devices for DNA analysis have been used for medical diagnostics, detection of plant or animal pathogens and biodefense 

research, but no attempt has been made to take benefits of such systems for ancient DNA analysis. In this study, we evaluated the 

potential of microfluidics technology to analyze the DNA content of samples recovered from the Maldidier cave (Dordogne, 

France) during an excavation campaign. The mobile microfluidics devices were set up 20-m away from the cave site and 

consisted in an automated system for sample gridding, and in a platform for real-time PCR analysis. Coprolite fragments 

recovered from the cave were analyzed for cave hyena (Crocuta crocuta), grey wolf (Canis lupus), and red fox (Vulpes vulpes) 

DNA using specific TaqMan-PCR probes. The whole process, from sample collection in the cave to DNA analysis, was 

completed in three hours. We evidenced DNA for the cave hyena, but not for the grey wolf or the red fox, in coprolite fragments 

retrieved from the ground, from the sidewall of an excavated area, and in small granular material recovered through sieving of 

the bulk sediments. Complementary PCR studies carried out in the laboratory using conserved carnivore primers and sequencing 

analysis confirmed that the coprolite fragments contained cave hyena, but not grey wolf or red fox DNA. Our study demonstrates 

the feasibility of on-site DNA analysis of the material recovered from an archeological site. In Maldidier, the DNA data provide 

the first evidence for the occupation of the cave by the hyena, possibly during or before the Aurignacian. Since our analytical 

procedure is carried out on amounts of material in the mg range, it is expected to be useful for the authentication of archeological 

sites, and the real-time characterization of excavated paleontological remains. 

 

 

Wild dogs and their relatives : 

Implication of experimental feedings in their taphonomical identification. 
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[Short Communication] 

Since thirty years, neo-taphonomical and actualistic researches have greatly contributed to our knowledge of the deposit 

processes of archaeological and palaeontological assemblages. Carnivores sensu lato are one of the most important bone 

accumulator or secondary taphonomical agent. Numerous neo-taphonomical studies have been developped mainly on hyenas 

because of their osteophagic and accumulator behavior. However interest focused on other carnivores is unequalled. If extant 

wolves is more frequently studied, osteophagy in medium-sized canids (e.g. dhole, wild dog) is rarely documented. Nevertheless, 

implication of medium-sized canids in bone assemblage formation is regularly questionned (e.g. Cuon alpinus during Middle and 

Late Pleistocene, Xenocyon sp. in Lower Pleistocene open-air sites). This paper presents wild dogs Lycaon pictus experimental 

feedings we developped in order to record osteophagic potentiality in medium-sized canids (fragmentation, tooth marks, bone 

ingestion/digestion). Here we present preliminary analysis of four experiments (about four complete goats) focused on two wild 

dog packs (a total of ten individuals) in collaboration with the African Reserve of Sigean (France). Results allow us to highlight 

first criteria which characterize a medium-sized canid taphonomical model. 
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Turning a rock shelter into a home. 

Neanderthal use of space in Abric Romaní levels M and O (Capellades, Barcelona, Spain). 
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[Long Communication] 

Bone refits can be a useful tool to understand the archaeological assemblages. From a taphonomic point of view, they have been 

used to reinforce some aspects related to the formation processes of the sites. However, they can be used to check some 

palaeoeconomic and social interpretations of the assemblages as well, providing accurate temporal relationships between the 

objects (synchrony). For all these reasons, bone refits are relevant to study the settlement dynamics and the intra-site behaviour of 

the human groups of the past. The main aim of this work is to present the faunal refits data obtained from two different 

archaeological assemblages (M and O) of the Abric Romaní site (Capellades, Barcelona Spain), dated around 55 ka. The study 

includes taxonomic, anatomical, taphonomic and spatial analysis of these refits. The spatio-temporal proxy allows us to interpret 

the activities carried out by the human groups in different time spans, from individual episodes to long-term behaviours. It 

includes the identification of different activity areas in each layer. The comparison between these two archaeological layers, and 

between them and other assemblages, both from Abric Romaní itself and from other sites, can contribute significantly to the 

knowledge of the intra-site behaviour and settlement patterns at the end of the Middle Palaeolithic. 

 

Caractérisation morphologique de stries de découpe d’origine lithique ou métallique: 

premières expérimentations avec des répliques de couteaux en Fer et Bronze. 
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[Short Communication] 

Ce microprojet du GDR taphena à portée exploratoire vise à mettre en évidence les différences morphologiques des stries de découpe 

en fonction des instruments et des matériaux utilisés lors de la mise en pièce, la préparation et la consommation des carcasses de 

mammifères domestiques. À cette fin, on procèdera, à l’aide de répliques de couteaux métalliques issus directement de la loupe de 

fer (acier de bas fourneau) ou de différents alliages de bronze, à de la découpe de portions animales préalablement bouillies ou rôties 

afin de tester la différence de pénétration des matériaux dans des tissus osseux modifiés. Les premières expérimentations seront 

présentées et commentées dans la perspective de la mise en œuvre d’un projet de plus grande ampleur consistant, à terme,  à établir 

des clefs d’identification de préparation bouchère qui pourront être testées sur des mobiliers osseux archéologiques. 

 

Little Things Often Overlooked – The Importance Of Bone Micro-Fragments in 

Archaeological Deposits. A Case Study from El Mirón Cave, Northern Spain. 
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[Long Communication] 

Modern archaeological excavation techniques encompass a variety of detailed steps including piece-plotting of many individual 

finds, collection of the smallest finds by subsquares and thin spits, sediment sampling, fine-mesh water-screening, flotation, 

sorting and pre-classification during fieldwork. All these processes aim meticulously to recover all extant archaeological data in 

order to understand the formation of sites and their contents. During archeozoological lab analysis, however, small bone 

fragments from macromammals are often omitted or even overlooked. This happens often in many studies when they are usually 

set apart as “unidentified specimens”. Here we focus on these tiny fragments and on the information they preserve, which should 

not be forgotten. Food procurement and butchering processes are apparently frequently performed tasks in hunter-gatherer 

lifeways that resulted in human-made bone accumulations, which indicate the significant role of macromammal remains at 

archaeological sites. The intensity of visible anthropogenic modifications on each bone specimen depends on the kind of 

economic strategy carried out and its preservation. The combinations of taphonomic features of faunal remains, as well as their 

spatial distribution, are useful indicators with which to understand past human activities related to subsistence behavior. El Mirón 

Cave is a recently (1996-2013) excavated archaeological site located in Eastern Cantabria, Northern Spain. Excavations (directed 

by LGS and MRGM) within the large cave vestibule revealed a very rich Cantabrian Lower Magdalenian (16-14.5 uncal kya) 

deposit with a high density of animal remains. Here we present the preliminary results of our faunal analysis of the main 

subdivision of that deposit, 30 cm-thick Level 17, which formed from a series of intensive, repeated human occupations near the 

front of the cave and include large amounts of bone micro-fragments. The zooarchaeological study and the spatial distribution of 

those micro-fragments reveal important insights into past hunter-gatherers lifestyle. The results have shown that a broad spectrum 

of activities was performed within this part of the cave, including burning, meat, marrow and grease processing and discard. 

Bone micro-fragments must be considered, furthermore, as one of the last bits of evidence within a chaîne opératoire of animal 

carcass exploitation. The taphonomic results are extremely valuable and researchers are prone to lose additional information if 

they are not dealt with accordingly. To make this point clear, we will present an alternate version of our results for only macro-

remains, which excludes these bone micro-fragments, thus showing how interpretations on faunal assemblages would differ. 
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Microscopic taphonomy of cementum: 

impediments for seasonality analysis of archaeological teeth. 
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[Long Communication] 

Physical weathering, microbial digestion, chemical alteration, collagen leaching and apatite recrystallization, etc.: various kinds 

of post-depositional processes can affect and damage the cementum of archaeological teeth, even if the roots are still embedded 

in the alveolar bone. These modifications can hardly be detected by the sole examination of the root surface at low magnification 

and are prejudicial sources of distortions and mistakes when analyzing the cementum increments for seasonality and mortality 

studies. In this paper, we propose a classification of the main structural, biological and diagenetic patterns of cementum 

alterations that can be observed using common microscopic polarizing techniques. Based on a large number of animal and human 

teeth from various archaeological contexts, our study is intended to provide a toolbox for evaluating the degree of preservation of 

the cementum and therefore to increase the reliability of the identification of the seasonal increment growth structures in 

archaeological specimens. 

 

A trap-cave with significant bone accumulation of ibex and chamois serving as taphonomic 

referential : the Tempiette cave (Entremont-le-Vieux, Savoie, France). 
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[Long Communication] 

The Tempiette cave, on the south side of Granier in the Chartreuse mountains, is a small horizontal gallery, 7 m long, after the 

end of which is opened a vertical well, around 3 m in diameter and deep 32 m. This cave functioned as a natural trap where 

accidentally fell many animals, thus constituting a significant bone accumulation. Ibex (NISP = 36) and chamois (NISP = 16) are 

the most abundant. Three brown bears, two martens, three weasels, one hare, several squirrels, one golden eagle, and many 

rodents and bats have also been identified. Ibex and chamois seem to have been misled by salt formation at the end of the gallery, 

directly above the well. This site was mainly frequented during the good season in the Late Glacial and early Holocene. Among 

all the bones found in the Tempiette cave, none has traces resulting from Carnivores or human activities. This site functioned 

strictly as a natural trap. However, almost two-thirds of long bones are broken. They have spiral fractures, sometimes with 

percussion marks (crushing, punctures, notches) or striations and grooves. These traces look like what can be observed for animal 

bones in anthropogenic sites where there are exploitations of carcasses. Consequently Tempiette cave constitutes a 

paleontological site that functioned as a natural trap, allowing significant bone accumulation. It was formed in environmental 

conditions similar to those of nearby archaeological sites. It could be an excellent taphonomic referential of natural accumulation 

that’s completely unique in karst mountain environment and would allow better understand of bone accumulations in alpine 

anthropogenic sites. 

 

Interpretation of linear marks on a hominin cranium (Stw53) from Sterkfontein 

in light of a new methodological approach. 
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[Short Communication] 

Linear marks were observed on the zygomatic process of the maxilla of the Lower Pleistocene hominin specimen Stw53 

(Pickering et al., 2000). This cranium, from Sterkfontein site (South Africa), is allocated to Homo aff. habilis or Australopithecus 

africanus. The marks were identified as anthropic cutmarks inflicted by stone tool and interpreted as “the earliest unambiguous 

evidence that hominids disarticulated the remains of one another” (Pickering et al., 2000). A new comparative study was 

conducted in order to better understand the origin of the marks on Stw53 cranium. A preliminary experimental approach was 

developed in order to produce cutmarks and trampling marks for comparison. Trampling experimentation protocol consists on 

lying bones (pig vertebra, rib and tibia) in neutral (flour) and abrasive (sand) sediments containing stone flakes obtained with raw 

material (chert) from Sterkfontein valley. In that way, we could observe the impact of the flakes (inside the sediment) on the 

bones during trampling process. Bones were exposed to trampling during 2 minutes. Butchery experimentation was also 

conducted, in order to produce cutmarks on the same anatomical elements than those from the trampling protocol (pig vertebra, 

rib and tibia), with experimental oldowan stone tools made with chert from Sterkfontein valley. All these marks and those from 

the comparative osteological collection (IPH/MNHN) were observed under Dino-Lite microscope, and environmental MEB. A 

list of morphological criteria to describe linear marks was established, crossing observed experimental modifications and 

literature data. Phenetic analysis (UPGMA cluster analysis) permit to confirm the existence of morphological groups according to 

their taphonomic agent (anthropic marks, rodents, carnivores and trampling). Our preliminary results on Stw53 hominin, 

according to the morphology of the linear marks, the comparison with our experimental framework and the cluster analysis, cast 

doubt the anthropogenic origin of the linear marks. Furthermore, our study shows the importance of experimental approach in 

taphonomical studies. 
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Profiling taphonomic histories through bone fracture analysis. 
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[Long Communication] 

Taphonomy is an especially important consideration for all archaeologists interpreting material from archaeological sites. This 

paper presents a new method of assessing and displaying taphonomic history through detailed bone fracture analysis. Bone is a 

particularly useful material for taphonomic analysis as it is sensitive to when it was broken, depending on the degree of 

decomposition over time.  The resulting ‘Fracture History Profiles’ show the sequences of fracture and fragmentation that have 

affected a bone specimen from the death of the animal to recovery by archaeologists. The method firstly provides an assessment 

of the carcass processing traditions of past people, relating specifically to bone marrow and bone grease extraction. Secondly, by 

analysing post-depositional fracture in addition to bone modifications such as burning, gnawing and taphonomic agents, it is 

possible to reconstruct a comprehensive taphonomic history for each archaeological context. This has implications for other 

artefacts in the same context that have no equivalent diagnostic features, and is perhaps the most widely applicable use of 

Fracture History Profiles. This method will be demonstrated using a case study from the Neolithic Linearbandkeramik culture. 

 

Cave bears in Archaeological Contexts: Implications for Taphonomic Analysis. 
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[Short Communication] 

The faunal record of Central Europe is often characterized by the abundance of cave bears. They were also an active agent in the 

depositional history of the archaeological site and are an added complication to our understanding of hominin behavior. 

However, the skeletal representation of the cave bears can also be used as a measure to assess the degree of density mediated 

attrition. Cave bears often met their death during the winter hibernation independently of hominin occupations. Unlike other 

faunal remains, we expect that the cave bears are represented by all body parts if they occupied shelters during hibernation and 

died on site. We compare the frequency of skeletal elements and portions using several measures (NISP, weight, MNE). They 

form the basis for evaluating whether cave bear remains are characterized by an even skeletal representation and determining the 

degree of naturally mediated attrition. We can test whether the natural loss of faunal remains affected ursid and prey remains 

alike. Such data enable us to understand how the prey assemblages have been affected by natural processes or 

anthropogenic/carnivore activities. The case study will be represented from several archaeological sites located in the Swabian 

Jura of southwestern Germany. Ursid remains from Hohlenstein-Stadel, Geißenklösterle, Hohle Fels demonstrate a relatively 

high degree of density mediated attrition with clear overrepresentation of robust elements and portions during the Middle 

Paleolithic and a relatively even representation during the Aurignacian, a pattern that is mirrored by horse remains from the 

respective sites. The analysis of cave bears and their skeletal representation can be a useful tool to assess the degree of naturally 

mediated attrition and to better interpret the taphonomic history of caves.  

 

Histological analysis of ‘special’ animal/human deposits in Iron Age Britain: 

Exploring patterns of treatment 
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[Long Communication] 

Articulated animal remains, sometimes termed ‘special deposits’, are a characteristic feature of the Iron Age archaeological 

record in southern Britain. These deposits are diverse in form and include complete skeletons, partially-articulated limbs and 

placed skulls/mandibles, generally of domestic species. Not only are these bones unusual in their state of articulation, but they are 

also frequently associated with human remains. Human bones are scarce in the Iron Age archaeological record and can account 

for only a fraction of the living population. They are also often deposited in unusual configurations, including isolated fragments 

and articulated body parts, in atypical contexts such as grain storage pits. Patterns of practice relating to these animal and human 

deposits have long been debated. Whilst data on species and element representation have undergone detailed interrogation, 

surprisingly little taphonomic analysis has been undertaken. Macroscopic analysis of weathering, gnawing and trampling has 

previously revealed structure in the treatment of different species, but establishing precise practices remains elusive. Microscopic 

taphonomic analysis of bone histology, which assesses the nature of internal microbial attack (bioerosion), has the potential to 

reconstruct modes of treatment in greater detail. Bacterial bone bioerosion links directly to soft tissue decomposition and 

therefore provides insights into early post-mortem practices. This paper presents findings from a histological study on animal and 

human remains from Danebury hillfort and the nearby enclosure at Suddern Farm in southern England. Results revealed a range 

of depositional practices and suggest that specific configurations of remains were subject to specific patterns of treatment, rather 

than resulting from different stages of the same process. These data further emphasise the potential of histological analysis for 

reconstructing depositional treatment, especially when used in conjunction with other taphonomic indices. 
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Stone on Bones, and vice-versa: Experimental study of carcass processing and long bone 

breakage with a lithic tool kit. Implications for archaeological damage identifications. 
Pierre MAGNIEZ

1
, Cyril VIALLET

2
, Marie-Cécile SOULIER

3
, Cyrielle MATHIAS

2
, Laurence 

BOURGUIGNON
4
, Jérôme IVORRA 

5
, Jean-Philip BRUGAL

6
 

1 LAMPEA UMR CNRS 7269, Université Aix-Marseille, Aix-en-Provence, France (pierre.magniez@univ-amu.fr). 
2 HNHP UMR CNRS 7194, MNHN, Paris, France & Université de Perpignan, Centre Européen de Recherches Préhistoriques, 

Tautavel, France (cyril.viallet@cerptautavel.com). 
3 TRACES UMR CNRS 5608, Université de Toulouse-Jean Jaurès, Toulouse, France (mariecsoulier@gmail.com). 

4 INRAP, AnTet/Arscan, Pôle mixte de Recherche, Campagne, France (laurence.bourguignon@inrap.fr). 
5 SPN Pézenas, France (jerome.ivorra@orange.fr). 

6 IFRA USR 3336, Nairobi, Kenya & LAMPEA UMR CNRS 7269, MMSH, Aix-en-Provence, France (brugal@mmsh.univ-aix.fr). 

[Short Communication] 

Many studies have demonstrated the interest of experimental approaches to better assess and differentiate respectively 

anthropogenic and carnivore activities or modifications left during the carcass consumption (e.g. Blumenschine, 1995; 

Blumenschine et al., 1996; Capaldo, 1997; Pickering and Egeland, 2006; Domínguez-Rodrigo and Yraverda, 2009; Galán et al., 

2009; de Juana et al., 2010; Monnier and Bischoff, 2014). They are often focusing on bone marks in the case of Plio-Pleistocene 

archaeological sites without to enough consider the tool kits used by hominins. The characterization of diagnostic criteria of 

human marks as percussion breakage and other butchery actions made with stone tools, from those caused by carnivore’s jaws, as 

pressure breakage or teeth marks, is indeed a major issue to understand the taphonomic history of bone assemblages accumulated 

and modified by these biological agents. We have conducted several experimental butcheries taking into account the ‘interface’ 

between stone tools and marks produced both on bones and lithics. It seems important to discriminate also on lithic assemblages 

the types of damages on the edges resulting of anthropic actions. The aim of this project is to complete and extend existing 

referential of bones and lithic damages during two kinds of activities: carcass processing (scrapping and slicing marks / lithic 

macro-wears and micro-wears) and bone breakage in direct/indirect launched percussion (percussion marks, negative flakes 

and morphologies of fractures / lithic macro-traces for differentiate both techniques). Three lithic raw materials were used in our 

experiments: flint, basalt and limestone, and different type of tools with rough cutting edge, as well as unifacial and bifacial 

forms (hammerstone, chopper and handaxe). Standardized fragmentation on fresh and semi-frozen long bone were conducted on 

domestic bovid (Bos taurus) and suid (Sus scrofa domesticus), as well as wild animals (Cervus elaphus) and feral European 

sheep (Ovis aries musimon) were treated, fresh or semi-frozen. Preliminary results would be illustrated in this presentation. 

 

 

Neotaphonomic data of Dhole (Cuon alpinus) bone destruction. 
Jean-Baptiste MALLYE

1
, Myriam BOUDADI-MALIGNE

1
, Yann LOCATELLI, Rémi NERE, Katia 

ORTIZ, Régis RABIER, Patrick ROUX, Roland SIMON 
1 PACEA UMR CNRS 5199, Université de Bordeaux, France (jb.mallye@pacea.u-bordeaux1.fr, 

m.boudadi-maligne@pacea.u-bordeaux1.fr). 

[Short Communication] 

The Dhole is a middle-sized canid that inhabits nowadays in southwest Asia. Numerous remains of Dhole are identified in 

Pleistocene sites of Western Europe that attest of a larger past distribution. This canid lives in social group and some scholars 

ventured that dhole could have been a bone accumulator in caves and rock shelters. However this hypothesis could not be attested 

considering that referential framework on bones damaged by dhole are not currently available. The TeHoTeCa project aims to fill 

this gap with the constitution of new referential framework that characterizes bones damages by captive dhole from La Reserve 

de la Haute Touche. In this communication we will present the main results of a study conducted on non-ingested and partially 

digested bones by the Dhole. These results represent a major advance in the field of research regarding bone damages produced 

by medium-sized canids on ungulates. Because these bone accumulations could now be characterized, it becomes possible to 

better understand the paleogeography of this canid during the Pleistocene and to evaluate its possible interactions with the 

Palaeolithic hunter-gatherers. 

Caractérisation des os d’ongulés consommés par le dhole (Cuon alpinus). 

Le Dhole est un canidé de taille moyenne dont les populations modernes sont actuellement réparties sur une partie du contient 

asiatique. Durant le Pléistocène son aire de répartition s’étendait jusque dans le sud-ouest de l’Europe. Canidé social vivant en 

meute il est suspecté d’avoir participé à l’accumulation de restes de ses gibiers en grotte et abri sous roche. Pourtant, à l’heure 

actuelle, nous ne disposons d’aucun référentiel permettant de vérifier de telles hypothèses. Le projet Labex TeHoTeCa a permis 

de palier ce manque par la constitution d’un référentiel d’ossements consommés par des Dholes captifs de la Réserve de la 

Haute-Touche. Dans cette communication nous présenterons les principaux résultats obtenus après l’étude des ossements non 

ingérés et des restes issus de l’analyse des fèces de ces carnivores. Ces résultats constituerons une avancée majeure dans le 

domaine des recherches intéressant les modifications osseuses produites par des canidés de taille moyenne sur les ongulés. Une 

fois ces accumulations osseuses caractérisées, il deviendra alors possible de mieux connaître la paléogéographie de ce canidé au 

cours du Pléistocène et d’évaluer ses possibles interactions avec les groupes de chasseurs-cueilleurs du Paléolithique. 
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Taphonomic processes in “fumier” deposits: dung, fire and bones. 
Patricia MARTÍN-RODRÍGUEZ

1,2
, Josep Maria VERGES
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1 Institut de Paleoecologia Humana i Evolució Social (IPHES), Tarragona, Spain (patrimr9@gmail.com). 
2 Àrea de Prehistòria, Universitat Rovira i Virgili (URV), Facultat de Lletres, Tarragona, Spain. 

[Long Communication] 

In this study we present the first results of our investigation of taphonomic alterations on bones recovered in “fumier” deposits. 

Bone taphonomy is essential for the knowledge of the formation of these deposits due to its complexity. “Fumiers” are sequences 

originated from the process of burning dung piles in livestock enclosures during the Neolithic and the Bronze Age. Therefore the 

fire is an important taphonomic agent together livestock and humans. The study was divided in two main phases with the aim to 

understand and characterise bone alterations in these “fumier” sequences: 1) Taphonomic analysis of two archaeological 

assemblages coming from “fumier” contexts. 2) Experimental works development. Firstly, two assemblages come from Neolithic 

and Bronze Age levels of El Mirador Cave (Sierra de Atapuerca, Spain) and from Neolithic levels of Colomera cave (Lleida, 

Spain). The macroscopic and microscopic analysis of theses assemblages was realized. Secondly, three experiments were set up 

consisting in bone burning in dung piles. Results show the deep complexity of taphonomic processes in “fumier” sequences 

making it necessary study and understand all of them in their entirety. One of the most relevant findings of this study is high 

temperatures reached during dung burning caused abundant alterations in experimental bones: colour changes, fissuring, 

fragmentation, etc. Nevertheless, in archaeological assemblages analyzed, these alterations were scarce. This open up the 

possibility to offer different taphonomic and cultural explanations that must be considered. 

 

Archaeological bone injuries by lithic backed projectiles: 

new evidence based on experimental data and 3D analysis. 
Nicola NANNINI
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[Long Communication] 

The emergence and development of projectile technology across the Palaeolithic is a key topic in current literature. Although the 

use-wear criteria for recognizing ancient lithic weapons has long been studied, the standards for the identification of hunting 

lesions is a relatively new branch of investigation. No experimental works exist that analyze PIMs (Projectile Impact Marks) left 

by backed, morphologically standardized lithic projectiles like those used by the hunter-gatherers that peopled a large part of 

Europe during the Late Glacial. As such, this work aims to provide comparative data for identifying archaeological Late 

Epigravettian hunting trauma and to verify the value of 3D analysis in differentiating these specific PIMs from other taphonomic 

marks. Here we present the experimental results of a medium size ungulate simulated hunting, with specific in-depth analysis of 

drag and puncture marks made by lithic backed projectiles. The peculiarities detected in morphometrical analyses seem to be 

strictly related to this kind of projectile, providing a reliable diagnostic framework for archaeological interpretation. The validity 

of our observations has been tested on Late Epigravettian faunal assemblages coming from two rock shelters in North-eastern 

Italian Alps. Some potential specimens were first detected though morphological analysis and then definitely interpreted as PIMs 

after 3D and statistical analysis. These marks count one drag with embedded stone on a brown bear rib from Cornafessa rock 

shelter (Lessini Mounts, Trentino) and some other drags on alpine marmot bones from Grotte Verdi di Pradis (Pradis plateau, 

Friuli Venezia-Giulia). In light of the efficiency of the diagnostic framework developed and the effectiveness of this new 

methodological approach, the recognition of PIMs is proposed to become a standard practice in zooarchaeological studies.  

 

Puits ou dépotoir?! chronique d'un abandon. Étude taphonomique des ensembles 

faunistiques du puits - citerne de la forteresse ibérique d'Els Vilars (Lleida, Catalogne). 
Ariadna NIETO ESPINET
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[Short Communication] 

Le puits-citerne situé au centre de la forteresse ibérique d’Els Vilars (Lleida, Catalogne) est une structure monumentale édifiée à 

la fin du Ve s. av. J.-C qui occupe l'espace central du site. La citerne fait 9 × 6 m de superficie et 9 m de profondeur. Ses parois 

ont été revétues d’un parement en pierre dans les ⅔ supérieurs de sa profondeur et une rampe étroite a été aménagée (secteur 7/3) 

pour permettre l'accès au niveau d’eau (secteur 7/1). En plus de récupérer les eaux de pluie à l’intérieur de la forteresse, la citerne 

a été conçue, dès sa création, pour absorber par filtration les eaux provenant du fossé – lui-même alimenté par une rivière proche 

– et pour capter l'eau de la nappe phréatique quand les pluies étaient rares (sécheresse) ou lors des périodes de guerre (siège). La 

construction du puits a necessité un effort important (creusement, transport des pierres et montage des murs) et le sacrifice d'un 

espace considérable à l'intérieur d'un site où précisément l'espace manquait. Pourquoi cette structure, à la fois centrale et 

monumentale, qui a supposé une mise en oeuvre considérable pour l'approvisionnement en eau de la forteresse commence-telle à 

être remplie par des restes de faune, de céramiques, d'objets métalliques, de bois, et d'autres matériels, seulement peu d'années 

après le début de son utilisation ? Quels types d'activités ont généré ces ensembles et selon quelle finalité ont-ils été déposés à 

l'intérieur de la structure ? Que peuvent nous apprendre les parties anatomiques des espèces representées, les couleurs de leurs 
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surfaces osseuses et leur composition chimique sur le processus d'abandon de la structure ? Le présent travail essaie d’apporter 

une réponse à ces différentes questions à travers l'étude archéozoologique et taphonomique des restes faunistiques retrouvés dans 

le puits-citerne d'Els Vilars. On tâchera d'identifier quels ont été les dynamiques de formation et d’accumulation des niveaux 

archéologiques repérés à l'intérieur et à l'extérieur de la citerne. Nous verrons comment la reconnaissance de ces processus peut 

nous aider à déterminer les causes de la brièveté de son usage comme puitsciterne. Au-delà de la restitution des processus 

d'accumulation, nous pensons que ce travail puisse également contribuer à former un référentiel utile pour l'identification et la 

restitution de processus taphonomiques pour d'autres contextes. 

 

Bone retouchers from the Middle Palaeolithic site of El Salt (Alcoi, Spain). 
Leopoldo J. PÉREZ-LUIS
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[Short Communication] 

Frequently in Middle Paleolithic sites appear some items with a double functionality, linked to subsistence and technology. 

Highlighted cases are the bone retourchers, identified in several European sites from Middle Pleistocene to Holocene. The 

explanations about their origin have been dissimilar, earlier understood like tools with little preparation or improvised, or more 

currently as tools made aware for retouching. Although bone retouchers are diverse, those generated on diaphysal fragments of 

hoofed mammals of medium and large size are the most frequent. Generally present characteristic that can be related to their use 

in different task and inform us about the original state of bone. Taking in account previous studies performed in several sites of 

France and north of Iberia, in this communication we present a small assemblage of bone retouchers recovered in the 

Stratigraphic Unit X (ca. 52 ky) in the Middle Palaeolithic site of El Salt (Alcoy, Spain). These tools are generated employing the 

dorsal face of diaphysal fragments of metapodials of deer and equids (taxa more abundant together with goats along the 

sequence), previously exploited by humans to consume meat and marrow, and later be used in retouching tasks. This data 

increase the knowledge that we have about behavior and management of faunal resources of Neanderthals groups that occupied 

the shelter several millennia before that disappear in the region. 

 

Taphonomy of water-logged sites in the Jordan Valley. 
Rivka RABINOVICH

1
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[Long Communication] 

The Jordan Valley has rich human record that reflects the occupation of the area through the Pleistocene. Some of the sites are 

water-logged, Gesher Benot Yaaqov  (Lower Paleolithic, Middle Pleistocene) and Nahal Mahanayim Outlet (Middle Paleolithic, 

Upper Pleistocene), and as such are expected to preserve well the archeological materials. Indeed vegetal remains are well 

preserved. Apparently the fauna preservation is quite different. We will examine what are the processes leading to such different 

fauna conservation and examine the micro-local conditions of each assemblage. At the site of Nahal Mahanayim Outlet on site 

conservation treatment become the sole solution for the recovery of the bones. Cracking and splitting occurred immediately with 

the exposure.  However the bones remained fragile suggesting the need to examine the old question of fossilization. What do we 

mean when we use the term fossils in Paleolithic context and how does it reflects the taphonomical history of deposition.  

On a broader scale the role of water-logged condition on Pleistocene fauna will be examined.  

 

A trampling experiment and its application to an open-air swampy environment 

and non-anthropic context. 
Laure ROZADA
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[Short Communication] 

Taphonomic studies of pre-Quaternary vertebrate assemblages, especially from open-air and swampy environments, are rare. 

However, they are useful to characterize non-anthropic process at the origin of bonebeds formation and modification, helping 

archeoezoologists to distinguish cultural to non-cultural action on archaeological site, as the distinction between tool-assisted 

human butchery (“cut marks”) and trampling (“trample marks”). Here, we report results of a trampling experiment undertaken at 

the Angeac-Charente (Western France) locality to investigate the taphonomy of an Early Cretaceous, monodominant 

ornithomimosaur (austrich-dinosaur) bonebed. The high quantity, diversity of anatomical elements and quality of preservation of 

Angeac ornithithomimosaurs’ bones allow us a unique opportunity to give a quantitative and qualitative description of 

taphonomical signatures and their chronology. Even if remains of at least 40 ornithomimosaurian individuals have been found in 

a close proximity, their skeletons are disarticulated and bones are randomly spatially distributed and oriented. Bones are mostly 

cracked and broken with sharp edges and recurrence of in-situ breakage and crushing. Bone surface is homogeneously well 

preserved, not weathered and slightly abraded only on articular surfaces. Even if few bones wear biological marks, mostly 

represented by scratches, scores and punctures attributed to crocodile biting, more than 90% of the 213 observed bones wear 

stripes (60% of bones), striations (60%) and scratches (10%), often randomly intersected, identified as “trample marks”. Two 

trample experiments, done in the way to understand effects of trampling on modern sheep bones in the soft clay and fine sandy 
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sediments of Angeac, confirm this assumption. Indeed, results give a similar pattern of modifications: spatial displacements and 

reorientations, in-situ breakage, crushing, as well as morphology, position, orientation and frequency of trample marks. These 

results not only allow to explain most part of the post-depositional modifications of ornithomimosaurian remains at Angeac, but 

also give a better understanding of trampling effects on bones in soft clay and fine sandy soil. 

 

True colours: Experimental study on Pacific fish bones to assess bone colouring 

related to burning and post-depositional processes 
Sofía C. SAMPER CARRO
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[Long Communication] 

Human subsistence strategies in island Southeast Asian (ISEA) and Pacific sites have been characterized as heavily reliant on 

marine resources. The analysis of fish remains in these zooarchaeological assemblages have largely focused on taxonomic 

compositions and prey size in order to infer fishing techniques. Despite these, corresponding taphonomic studies are not fully 

developed for such assemblages, and data about fish processing and cooking methods, as well as the effects of post-depositional 

processes on fish skeletal elements preserved in tropical environments remain largely unaddressed. With respect to burning, 

research on large terrestrial bones suggests colour-based classifications can provide accurate insights for recently deposited burnt 

bones, while in fossil assemblages bone staining can also be the result of oxide deposition. Experimental work on fish cooking 

and post-depositional colour changes are necessary to assess whether the same holds true for fish bone staining. Here, we present 

the results from an experiment in which different cooking methods and post-experimental treatments were undertaken. Five 

Pacific fish species representing some of the most commonly documented in ISEA archaeological sites were selected, and three 

different cooking methods were applied. Following cooking, four specimens were macerated and bone colouring recorded, while 

eight specimens were buried for at least 6 months. Results from these processes were compared to those obtained from the late 

Pleistocene-early Holocene fish assemblage from Tron Bon Lei B (Alor Island, Indonesia). Our results provide preliminary 

criteria useful for identifying changes in bone colouring related to cooking methods, bone disposal after consumption, and to the 

effects of oxide deposition on fish skeletal elements. The inclusion of these taphonomic factors in the analysis of fish bone 

assemblages in the future will provide further information for the interpretation of human subsistence patterns and local 

diagenetic conditions in archaeological contexts. 

 

Preferential destruction of epiphyses: 

how it can affect estimates of skeletal elements and age groups. 
Sue STALLIBRASS
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[Long Communication] 

The carcases of several domestic sheep, wild roe deer (Capreolus capreolus) and wild red deer (Cervus elephus) were monitored 

after they died of natural causes in northern England. The main scavenger of the carcases was red fox (Vulpes vulpes). The 

surviving skeletal elements of the sheep and deer were collected and recorded. It was noted that the epiphyses were preferentially 

destroyed compared to the midshaft and other robust portions of the bones. Immature bones and epiphyses were particularly 

severely damaged. A method of recording archaeological mammal bones was devised that permits accurate estimates of skeletal 

element numbers despite damage to epiphyses or metaphyses. The use of anatomical measurements can sometimes provide a 

proxy method of estimating age distributions. Some subjective estimates of age can provide additional information. No single 

measure of element frequency or age estimation is sufficient to provide an overview of the archaeological assemblage. 

 

Multi-taxa neo-taphonomic analysis and cross-validation of observations: 

case study from Dominica (Lesser Antilles). 
Emmanuelle STOETZEL
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[Long Communication] 

Palaeo- and neo-taphonomic analyses rarely consider the whole faunal spectra in a single study, and works concerning birds of 

prey as microvertebrate accumulators mostly focus on small mammals such as rodents. However, these predators often hunt and 

consume a large range of species, including small mammals but also amphibians, lizards, birds, insects and sometimes fishes. 

Remains of these taxa are frequently found in great abundance in palaeontological and archaeological context, especially in 

caves. It is thus mandatory to conduct global and multi-taxa taphonomic approaches in order to better characterize the predators 

at the origin of fossil microvertebrate accumulations and the taphonomic history of the deposits. The aim of this communication 

is to provide an example of such multi-taxa neo-taphonomic approach tested on falcon and owl pellets from Dominica (Lesser 
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Antilles). We propose a new methodology allowing comparisons between different taxa (bats, amphibians, squamates, and birds) 

and also experiment a cross-validation process through the implication of two specialists for each group (ES+DC for small 

mammals, SB+CB for herpetofauna, MG+VL for birds) for a better reliability of the taphonomic observations. 

 

Edaphic modifications vs anthropic activities at the acheulean site of Guado San Nicola 

(Monteroduni, Isernia, Southern Italy). 
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1
, Giuseppe LEMBO

1
, Brunella MUTTILLO

1
, Carlo PERETTO

1
 

1 Department of Humanities, Laboratory of Archaeozoology and Taphonomy, University of Ferrara, Italy (ursula.thun@unife.it, 

lmbgpp1@unife.it, mttbnl@unife.it, carlo.peretto@unife.it). 

[Long Communication] 

The site of Guado San Nicola was investigated by extensive excavations, carried out from 2008 to 2013, that brought to light 

three main anthropic layers (SS.UU. C, B*C and B) within a  stratigraphic sequence more than two meters thick. From a 

chronological point of view, despite the lithologic, morphographic and pedostratigraphic interpretations suggest a correlation to 

an Interstadial (MIS 6 to MIS 7), the considerations of the fauna (Late Galerian fauna) and radiometric datings (345-400.000 

years) are in agreement with an attribution to MIS 11. Numerous handaxes of different forms and variable sizes have been 

discovered in all the three anthropic layers; the débitage component is characterized by the presence of a Levallois production. 

The faunal assemblages of Guado San Nicola are composed by Ursus sp., Palaeoloxodon sp., Stephanorhinus kirchbergensis, 

Equus ferus  spp., Cervus elaphus acoronatus, Dama sp., Megacerini and Bos primigenius. On the basis of the number of 

remains, red-deer and horse are the most frequent species. Aurochs is always documented within the SSUU, while rhinoceros is 

scarce. Bear, fallow deer and megaceros are rare. Cervids’ antlers are over-represented. The taphonomical analysis was devoted 

to evaluate the degree of preservation of the osteological surfaces in order to establish the human intervention in the fauna 

assemblages accumulation. Several taphonomical factors modified the faunal remains: weathering, exfoliations, manganese and 

iron oxides, trampling, sediment abrasion, root-etching and in several cases smoothened edges produced by floating that have 

altered the bone surfaces. Nevertheless, on the few remains of horse and rhinoceros well-preserved cutmarks were identified, 

while intentional bone breakage features are well documented. Several notches were recognized at the base of shed antlers that 

could be referable to their intentional use as hammer. The archaeozoological analyses revealed that butchery activities were 

carried out on rhinoceros, horse and aurochs in order to process carcasses by flesh removal and disarticulating bone with the aim 

of exploiting the marrow.  

 

Bone Staining in waterlogged deposits: a contribution to the interpretation of near-shore find 

accumulation at the Schöningen 13II-4 “Spear-Horizon” site, Lower Saxony, Germany. 
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[Short Communication] 

The Schöningen 13II-4 „Spear Horizon“site is famous for the excellent preservation of Palaeolithic hunting weapons, including 

nine wooden spears and a lance, deposited on the shores of a former interglacial lake in association with a large assemblage of 

extremely well-preserved butchered animal bones, mainly from horse. Some of these bones show distinct areas of dark staining, 

thought to be derived from contact to decaying plant remains along the shores of the lake. During a recent analysis of the faunal 

remains from this site by a team of researchers at Monrepos, it was decided to test this theory and try to determine where bone 

staining was most likely to occur on the littoral zone. Two locations were chosen for the experimental installations: a large 

fishing pond close to the village of Dierdorf in the Westerwald region of the Central Rhineland and the bank of a back-water of 

the Wied River, a minor tributary of the Rhine. A series of parallel transects were laid down at each location, extending for 

several metres from dry land into deeper water, attaining a maximum depth of approximately 0,5m. Horse and cow bones were 

fastened down by wire at intervals along the transects and the installations were left undisturbed for well over a year. Black stains 

appeared on some bones laid in the shallows, but not on bones deposited on permanently dry land or in deeper water. After 

retrieval and storage of the bones, we observed that exposure to air caused the black staining to fade or dry out and flake off. This 

suggests that bones from Schöningen which still showed staining were either laid permanently under water and/or buried very 

quickly. Within the nearly 10m wide band of bones in the main concentration at the site, there is a high incidence of bone 

staining, indicating accumulation of finds along a shallow lake margin. Additional bands of stained bones in the eastern part of 

the site may indicate shorelines when water levels in the lake were lower. 

 

‘Micro-notches’: a reliable diagnostic feature to locate percussion impacts 

in long bone breakage? 
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[Short Communication] 

Systematic breakage of long bones by Neanderthal groups in order to extract marrow is well documented in archaeological sites. 

Studies of butchery marks generally consist in identifying butchery activities or in differentiating them from marks left by other 

taphonomical agents (carnivores, trampling, etc.) (Domingo-Rodriguez, 2009; Blasco et al., 2014; among many others). 

Preliminary experiments on long bone breakage have shown the difficulty in finding key diagnostic features to identify the exact 

location of direct percussion impacts. Indeed, in case of anvil breakage, percussion marks can be induced by either the 
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hammerstone or the anvil, and thus the location of the direct impact may be confused with indirect counterblows. On 

experimental bone fragments, we observed some semi-circular micro-scars within the main percussion notch that we called 

‘micro-notches’. These marks have a conchoidal shape with an internal removing located in the central part of the main notch. 

Diameter is between 1mm and 5mm. We propose to add to the existing percussion marks terminology this new feature 

(Blumenshine and Selvaggio, 1988; White, 1992; Capaldo and Blumenschine, 1994; Pickering and Egeland, 2006; among 

others). The nomenclature would then include medullary or cortical percussion notches (negative flake scars); impact flakes 

(positive flake scars); percussion pits or scratches; adhering flakes; peeling and micro-notches. To test this hypothesis of ‘micro-

notches’ as a diagnostic criterion to identify the exact location of percussion impacts (using similar long bone portions and faces 

categories), it will be necessary to conduct more experimentations. Thus, we will obtain a larger corpus of experimental data, 

permitting to complete the existing nomenclature on percussion marks and to obtain a referential database. The experimental 

protocol will focus on recording the exact location of impacts made by trained experimenters and on registering the frequency of 

these micro-notches and their strict relation with the direct percussion impact. Furthermore, comparisons with archaeological data 

will improve our interpretations, especially concerning the study of the bone breakage processes in the level 4.1 of the Middle 

Palaeolithic site of Abri du Maras, where we have recorded the presence of this ‘micro-notch’ within several percussion marks. 

Quasi-absence of carnivore intervention is recorded on the bones from this level, which thus appears quite appropriate to develop 

this study. 

References: BLASCO R. et al., (2014). Breaking bones to obtain marrow: a comparative study between percussion by batting 

bone on an anvil and hammerstone percussion, Archaeometry, 1-10; BLUMENSHINE R.J. and SELVAGGIO M.M. (1988). 

Percussion marks on bone surfaces as a new diagnostic of hominid behavior, Nature 333, 763-765; CAPALDO S.D. and 

BLUMENSHINE R.J. (1994). A quantitative diagnosis of notches made by hammerstone percussion and carnivore gnawing on 

bovid long bones, American antiquity 59(4), 724-748; DOMINGUEZ-RODRIGO M. et al. (2009). A new protocol to 

differentiate trampling mark from butcher cut marks, Journal of Archaeological Science 36, 2643-2654; PICKERING T.R. and 

EGELAND C.P. (2006). Experimental patterns of hammerstone percussion damage on bones: implication for interferences of 

carcass processing by humans, Journal of Archaeological Science 33, 459-469; WHITE T.D. (1992). Prehistoric Cannibalism at 

Mancos 5MTUMR-2346, Princeton University Press, Princeton. 

 

Dead birds revisited: an experimental approach to the preservation of avian bones. 
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[Long Communication] 

This is an experimental study that analyzes damage to bird bones that have been exposed to weathering and soil corrosion in 

Ciemna Cave, southern Poland, for almost a quarter of a century. Preliminary results from this experiment were included in our 

earlier paper of 1997 when the bones were exposed to the elements for a few years only. At that time the material from Ciemna 

Cave was relatively little damaged and only two weathering stages in bird bone were distinguished. The goal of the present study 

is to check how the weathering and soil corrosion have progressed under the stable, alkaline conditions of the cave. We are going 

to see whether all skeletal elements are affected in the same manner and which parts of a bone are tended to be more affected. 

The study will be illustrated by high quality photographs of bone surface. As far as we know, this is the longest experiment of 

this kind carried out on bird bones at this latitude. Our results may be used as reference in future taphonomic analyses of other 

bone deposits. 
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Session 2 : 
Prédation Animale et Humaine /  

Human and Animal Predation 
 

Conférences invitées Session 2 / Invited lectures Session 2 : 

 

Carnivore taphonomy in South America: 

A review of actualistic studies and their implications in the southern Neotropics. 
Mariana MONDINI

1
 

1 CONICET, UNC, Universidad de Buenos Aires , Córdoba, Argentina (mmondini@conicet.gov.ar). 

Carnivore taphonomy in the Southern Cone of South America is reviewed based upon the literature. The area belongs to the 

Andean-Patagonian biogeographical subregion of the Neotropics. Specific physical and biotic conditions prevail here that affect 

the taphonomic action of mammalian carnivores. Thus, specific models are required to generate taphonomic principles that are 

relevant to this particular context. Recently, several actualistic taphonomic studies on carnivore taphonomy have been developed 

in the region. They address bone modifications and, to a lesser extent, other processes such as bone accumulation. This 

presentation focuses on our current knowledge as based on these actualistic studies, and analyses the implications of the 

information they provide for the zooarchaeological record in the southern Neotropics. Patterns are assessed for different 

carnivore taxa, namely small canids and large felids, and emphasis is laid on variation in their taphonomic signatures. The 

conditions under which such variation occurs is analysed. The implications of those signatures on the fossil record and the 

palaeoecological information they may provide are considered. More broadly, the range of variation represented by Neotropical 

mammalian carnivores as taphonomic actors as compared to those around the world is addressed.  

 

Taphonomy and the Neanderthal Cooking Paradox. 
John D. SPETH

1
 

1 Department of Anthropology, University of Michigan, USA (jdspeth@umich.edu). 

According to stable isotope and faunal studies, European Neanderthals were “top predators,” subsisting on a diet consisting 

mostly of meat. Recent estimates place Neanderthal energetic needs at >4000 kcal per day. Skeletal evidence, the need for large 

quantities of fat, and the debilitating time and energy costs of chewing and metabolizing >4000-kcal-worth of raw meat, provide 

compelling arguments that Neanderthals had to cook much of their food to survive. Direct boiling of meat and lipid-rich bones in 

hide, gut, or bark containers—which can easily be done without using heated stones—reduces chewing time, increases 

digestibility, and releases within-bone lipids, while it produces few or no burned bones, and degreases them to the point that they 

are of limited interest to carnivores. Thus, boiling might explain the scarcity of charred animal bones and low levels of carnivore 

damage not uncommonly seen in Neanderthal habitation sites. However, remains of fireplaces and ash deposits are rare to non-

existent in many Middle Paleolithic sites. This creates the “Neanderthal cooking paradox.” It seems unlikely that Neanderthals 

could have survived on an all-raw-meat diet, and yet it would appear that they did not regularly cook their food. Fortunately, 

there is a possible way out of this conundrum. Many of the benefits of cooking meat can be achieved, without fire, by fermenting 

it. Modern arctic and subarctic peoples rely heavily on fermented and rotted foods (e.g., “stinkhead”). Such foods may be buried 

in the ground or cached in swamps and ponds for months before being consumed. Though distasteful to most Euroamericans, 

rotted meat and fish are highly desired foods among northern foragers, not starvation rations, and provide nutritious foods and an 

easy form of safe, low-tech, long-term storage. Finding taphonomic signatures of direct boiling and fermenting fish, marine 

mammals, and terrestrial animals is largely terra incognita in contemporary taphonomic research, but input from taphonomists is 

essential if we are to understand the potentially critical role these food technologies may have played in underwriting the Middle 

and Upper Paleolithic colonization of the more northerly latitudes of Pleistocene Eurasia. 

 

 

Communications Session 2 : 

 

Only humans and carnivores?Taphonomic analysis of bearded vulture (Gypaetus barbatus) 

historical nests in the southeast of Iberia. 
Lucía AGUDO PÉREZ

1
, Ana Belén MARÍN ARROYO

1
, Sergio COUTO GONZÁLEZ

2
, Sergio Ovidio 

PINEDO VALERO
3
, José María GIL-SÁNCHEZ

4,5
, Antoni MARGALIDA

6
 

1 Instituto Internacional de Investigaciones Prehistóricas de Cantabria, Universidad de Cantabria, Santander, Spain 

(agudoperezl@unican.es, anabelen.marin@unican.es). 
2 C/Huete 12, 1A. 18009 Granada, Spain (sergiocouto@yahoo.es). 

3 Ambientea S. Coop. de CLM, Albacete, Spain (sergio@ambientea.com). 
4 Escuela de Ciencias Biológicas, Pontificia Universidad Católica del Ecuador, Quito, Ecuador (jmgilsanchez@yahoo.es). 

5 Harmush, Asociación de Estudio y Conservación de Fauna, Atarfe, Spain. 
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[Long Communication] 

Recent taphonomic studies have shown that bearded vulture (Gypaetus barbatus) was an important bone accumulator in 

archaeological contexts (Robert & Vigne, 2002; Marín-Arroyo et al. 2009). Between 70-80% of its diet is composed by medium-

sized mammals. As a consequence of their specialized bone-eating diet, the bearded vulture does not need to compete for carrion 

with other species. To swallow bone remains easily, it breaks them in bone-breaking sites and bring mid-shafts to the nests or 
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small bones from small mammals for feeding their fledglings. Its presence in archaeological sites has been misunderstood due to 

the similarities with human butchering activities such as the bone breakage for marrow extraction or with carnivores by the 

digestive traces on medium-size mammal bones. The skeletal profiles of the prey in combination with a taphonomic analysis are 

essential to identify the bone accumulation of bearded vulture in karstic contexts (Marín-Arroyo & Margalida 2012). Here we 

present the study of animal bones found in twelve historical nests located in southeastern Iberian Peninsula. Those nests were 

abandoned in the XIX-midXX century when the bearded vulture populations decreased in the area. The taxonomic, anatomic and 

taphonomic analysis of the animal bones found at nesting sites show a rich diet based on as mammals (75%), reptiles (5%) and 

birds (20%). Besides, other anthropomorphic elements such as fabric, leather and ropes found in nests indicate that bearded 

vulture is not only a bone accumulator. Comparisons with other non-human biological agents (carnivores and other birds of prey) 

have demonstrated that recent ethnographic material is useful to identify taphonomic signatures left by bearded vultures in the 

past and therefore, to recognize its bone accumulations in karstic sites.  

References: MARÍN ARROYO, A.B.; FOSSE, P; VIGNE, J. D. 2009. Probable evidence of bone accumulation by Pleistocene 

bearded vulture at the archaeological site of El Mirón Cave (Spain). Journal of Archaeological Science 36, 284-296; ROBERT, 

I.; VIGNE, JD. 2002. The bearded vulture (Gypaetus barbatus) as an accumulator of archaeological bones. Late glacial 

assemblages and present-day reference data in Corsica (western Mediterranean). Journal of Archaeological Science 29, 763-777; 

MARÍN ARROYO, A.B.; MARGALIDA, A. 2012. Distinguishing bearded vulture activities within archaeological contexts: 

identification guidelines. International Journal of Osteoarchaeology 22, 563-576. 

 

The Middle and Upper Paleolithic of Buraca Escura (Redinha, Portugal): 

a taphonomical and zooarcheological perspectives 
Diego ARCEREDILLO
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4 Fundação Côa Parque, Vila Nova de Foz Côa, Portugal (thaubry@sapo.pt). 

[Long Communication] 

The cave site of Buraca Escura is located about 25 km south of Coimbra, near the small town of Redinha, at about 40 km from 

the coast, in the northern limit of the Portuguese Extremadura. During 1991-1995 several field seasons were carried out which 

show a Middle and Upper Paleolithic sequence (Aubry et al., 2001; 2011). It is gallery-like cave located in the western margin of 

the Sicó Massif along the southern slope of the Poio Novo fluviokarst canyon at 223 m a.s.l. with a steep slope (e.40°) (Dimuccio 

et al., 2014). We present taphonomy and zooarcheology studies of bone assemblages from the Geological Field Unit (GFU) 2 and 

3, both characterized by a high percentage of Caprid taxa. Faunal association is represented by more of 1000 remains from GFU3 

MP layer with scarce lithic artifacts (e.40) with a relatively poor preservation, presenting a dark coloration due to the presence of 

oxides/hydroxides (Fe, Mn). Wild goat is the most abundant species (e.41 %), follow by red deer (e.35%) and chamois (e.12 %), 

then horse and aurochs. Carnivores are not very abundant (e.10 %) but are diversified: fox, small felid, panther, wolf and hyenid 

(cf. Crocuta). The Upper Paleolithic is represented by six sub-levels (c2a-c2f), globally rich in Caprid elements (e.70 %), 

represented by various classes-ages (from neonate to old). The rest of the associations belongs to horse, deer and aurochs, 

carnivores, mainly represented by lynx, rabbit, chough and alpine chough, that died naturally in the cavity, partridge, probably 

the prey of undetermined predators, and eagle, whose remains could be explained by carnivores scavenging. Only the two Final 

Gravettian levels GFU2a and 2b (25.500-26.500 CalBP, e.90 lithic artefacts) suggest a discrete anthropic intervention while the 

lynx seems to be the protagonist of accumulation and/or modification. The main prey species of lynx are the goats, with all bone 

elements present, showing seasonal factors with accumulation occurring during early spring. Buraca Escura, by its location and 

topography, constitutes a first evidence of medium-size felid lair, associated with short and marginal Gravettian occupations, 

with more predators, and probably, more competitive interactions during the Middle Paleolithic occupations. 

References: AUBRY T., BRUGAL J-PH, CHAUVIERE F.-X., FIGUEIRAL I., MOURA M.H., PLISSON H. (2001). Modalités 

d’occupations au Paléolithique supérieur dans la grotte de Buraca Escura (Rendinha, Pombal, Portugal). Revista portuguesa de 

Arqueología, 4 (2): 19-46; AUBRY, T., DIMUCCIO, L.A., ALMEIDA, M., NEVES, M.J., ANGELUCCI, D., CUNHA, L. 

(2011). Palaeoenvironemental forcing during the Middle-Upper Palaeolithic transition in central-western Portugal. Quaternary 

Research, 75: 66-79; DIMUCCIO, L.A., DINIS, J., AUBRY, T., CUNHA, L. (2014). Clastic cave sediments and speleogenesis 

of the Buraca Escura archaeological site (western-central Portugal). In: Rocha, R., Pais, J., Finney, S., Hullberg, J.C. (Eds.). Strati 

2013, First International Congress on Stratigraphy at the Cutting Edge of Stratigraphy. Springer Geology. 

 

Bird bones in Sarakenos Cave: a Greek tale about death, rejection, and disfigurement. 
Zbigniew M. BOCHENSKI
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[Long Communication] 

Sarakenos Cave (Boetia, Greece), occupied since the Late Palaeolithic, provided a unique archaeological record of the 

Palaeolithic/Mesolithic and Mesolithic/Neolithic transitions. The conscientious exploration of the cave combined with wet-

sieving of its sediments resulted in huge amounts of collected animal remains, including small-sized fauna. A few thousands of 

excavated bird remains represent more than 80 bird species. The goal of the present study is to infer the possible depositional 

agents, describe taphonomic processes the bones underwent, and to give an account of environmental changes which occurred in 

the site´s vicinity. The damage observed on some bones (traces of digestion and perforations on the one hand, and presence of 

burned bone on the other hand) indicates that the cave was used not only by people but also by large owls and/or diurnal birds of 

prey, probably interchangeably with humans. 

mailto:diego.arceredillo@ui1.es
mailto:jbpeyrouse@wanadoo.fr
mailto:thaubry@sapo.pt
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Who really ate the elephant? 

New taphonomic and archeaozoological study of Ficoncella site. 
Francesco BOSCHIN
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[Long Communication] 

The Lower Palaeolithic site of Ficoncella is located north of Rome (Tarquinia, Latium, Central Italy). It consists in an alluvial 

sedimentological context were animal bones and lithic remains were found (Aureli et al. 2012, 2015). The main faunal evidence 

is represented by a part of an elephant carcass (Palaeoloxodon antiquus), but also remains belonging to other ungulate species 

were identified. Use-wear analysis on lithic implements revealed that some artefacts were used for processing materials of 

various hardness (soft to medium hard material) (Aureli et al. 2016). This association between a single elephant carcass and lithic 

artefact is quite common during Middle Pleistocene, and often interpreted as a butchery site. However direct evidences of 

proboscidien processing on the bone surfaces are rare in the archaeological record, and to demonstrate a direct interaction 

between hominins and elephant other studies needs to be done. What activities were really took place on the site of Ficoncella? 

Are there other agent responsible for the site accumulation? Which were the relationships between the prey and the predator? 

How can we reconstruct the succession of these several activities in the short time range between the carcass deposition and its 

burial? The aim of this communication is to try to answer to these questions starting from the study of the bone assemblage and 

crossing results with the geological, spatial, and lithic tools data. The new taphonomic and zooarchaeological study highlights 

cervid bones, as well as diaphysis fragments belonging to small and middle-sized ungulates. Shaft portions show green-bone 

fractures and impact notches. Microscopic analyses on bone surfaces didn’t allow to identify neither cutmarks, nor toothmarks or 

other carnivore-induced modifications. This is an interesting result, since a coprolite was found in the site. Among fragments 

identifiable as belonging to megafauna, some impact flakes were identified. These preliminary taphonomical study show that the 

site of Ficoncella, in spite of its probably very short occupation, is resulting of a more complicate succession of micro-events. On 

the one hand the elephant carcass was presumably exploited but for a not clear purpose. Impact flakes found on megafauna 

remains can be related to bone breakage both for dietary reasons and/or other reasons (bone tool production). Some unclear traces 

found on elephant skull fragments could also indicate that carnivores exploited the carcass. On the other hand the presence of 

cervids and equids should testify the transport and the consumption of other carcasses carried out at the site by hominins. 

References: AURELI, D., CONTARDI, A., GIACCIO, B., MODESTI, V., PALOMBO, M.R., ROZZI, R., SPOSATO, A., 

TRUCCO, F., 2012. Straight-tusked elephants in the Middle Pleistocene of northern Latium: Preliminary report on the Ficoncella 

site (Tarquinia, central Italy). Quaternary International 255, 29–35; AURELI, D., CONTARDI, C., GIACCIO, B., JICHA, B., 

LEMORINI, C., MADONNA, S., MAGRI, D., MARANO, F., MILLI, S., MODESTI, V., PALOMBO, M.R., ROCCA, R., 2015. 

Palaeoloxodon and Human Interaction: Depositional Setting, Chronology and Archaeology at the Middle Pleistocene Ficoncella 

Site (Tarquinia, Italy). PLoS ONE 10, e0124498; AURELI, D., ROCCA, R., LEMORINI, C., MODESTI, V., SCARAMUCCI, 

S., MILLI, S., GIACCIO, B., MARANO, F., PALOMBO, M.R., CONTARDI, A., 2016. Mode 1 or mode 2? “Small tools” in the 

technical variability of the European Lower Palaeolithic: The site of Ficoncella (Tarquinia, Lazio, central Italy). Quaternary 

International 393, 169–184. 

 

 

 

Crocodile predation among Homo erectus fossils from Trinil (Java, Indonesia): 

A taphonomic approach. 
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[Short Communication] 

The present research is focused on the taphonomic analysis of the H. erectus human fossils from Trinil (Java, Indonesia). Results 

show that most of the remains display intense carnivore damage. In addition to a common taphonomical study, computed-

tomography (CT) scans have been obtained for post-cranial remains. This has improved the analysis, specially referred to the 

characterization and identification of the agent responsible of the bone damage. Results suggest that the bone damage observed is 

consistent with the one generated by crocodilians. In this sense, our study infer several cases of predatory attacks towards H. 

erectus individuals in aquatic environments that highlights the importance of conducting taphonomic analysis of 

paleoanthropological remains, and discusses the importance of the role of predation in human evolution. 
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Evaluation of African mammalian carnivore taphonomic signature 

on vertebrate faunal remains from coprogenic samples 
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[Long Communication] 

In archaeological sites, large, medium and small vertebrate remains could have been  accumulated either by humans, by non-

human predators or both. It is now assumed that neo-taphonomic referentials are essential to help to characterize the 

accumulators at the origin of fossil assemblages. However, such reference data are lacking for many areas and for several 

predators. In addition, most of the existing studies focused on bone fragmentation and tooth marks on large bones of herbivores 

hunted by large carnivores. Feces containing digested small bones and bone fragments are yet rarely considered, especially for 

small canids or large felids. However, such small elements, included or not in coprolites, are commonly found in sieve residues 

from archaeological excavations. In addition, several predators may hunt and consume a large range of prey, including 

herbivores, lagomorphs, rodents, amphibians, fishes, squamates, birds and insects, but these taxa are rarely considered together 

for taxonomic and taphonomic studies. This paper presents new data on large and small faunal remains collected from several 

canid (jackal, fox) and genet scats from Morocco, fox scats from Tunisia, and leopard scats from Namibia. The aim of this study 

is to bring new insights for the settlement of neo-taphonomic referentials for northwestern and southwestern African carnivores, 

and to provide diagnostic signatures of prey selection and digestion, which will facilitate the identification of predators 

responsible for faunal fossil accumulations in African sites. 

 

 

Ibex accumulations in two Upper Pleistocene caves of Southeastern France: 

who are the culprits? 
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[Long Communication] 

The Ardèche region, on the right bank of the Rhône Valley in southeastern France, have many limestone rock shelters and caves 

located along river tributaries in cliffs and plateau environments. These cavities yield many Middle and Upper Paleolithic 

sequences, especially with Neanderthal occupations dated to MIS 5-3. Beside clear Neanderthal occupation, most sites provide 

also evidence of medium-large carnivore presence, associated with herbivore spectra in which ibex are sometimes the dominant 

taxon.  It is the case for two cave sites, Les Barasses II and Les Pêcheurs, which present a similar topography with one single 

narrow gallery (fissure-like) and steep entrance with an Upper Pleistocene sequence. The Middle Paleolithic levels display rich 

faunal assemblages associated with relatively few lithic artefacts. Regarding the fauna, these two sites share also some 

peculiarities, such as the abundance of ibex remains and some other few ungulates (e.g. Cervids, Equids, Bovines) as well as 

various carnivores such as cave bears, wolves and foxes. We will compare the two fauna’s sets on the base of abundance of taxa, 

skeletal representation, degree of breakage and bone completeness, anatomical connection, age mortality profile, presence of 

marks as well as the importance of lithic assemblage and all human actions on bones (cut-marks, burning) in order to infer the 

origin of bone accumulation. It is noteworthy that human activities in these caves are limited, with few butchery marks, 

especially noted on secondary herbivore species, when data obtained on ibex suggest a natural origin, with possible carnivore 

involvement.  In the light of our results, we will discuss about taphonomical agents responsible for such mixed deposits, from an 

eco-ethological base for Caprines, and to interpret the site function for human and non-human predators. The topography of the 

sites, global environment and climatic condition, with seasonality factors, constitute important points to be taken into account to 

understand the presence of ibex populations into caves. In our example, the cave sites have been probably used as shelter by 

individuals who died naturally, with limited secondary predator actions. Sites rich in Caprines remains rise up specific 

questioning which could be framed integrating ecology, ethology, taphonomy and contextual conditions (Daujeard et al, this 

session). 
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Bone Accumulation of Caprines in rocky landscapes: a general framework. 
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[Short Communication] 

Among ungulates prey species, Caprines (i.e. Capra, Rupicapra, Hemitragus, Ovis) are peculiars as they are located and lived in 

relief and rocky areas, in opposition to open or forested living herbivores (Equids, Cervids, Bovines). Such specific contexts have 

implication on their eco-ethology and then on their acquisitions by both non-human and human predators. Karstic systems in 

limestone landscapes often yield abundant and well preserved archaeological and paleontological assemblages. Caves in rocky 

areas were used by a great variety of inhabitants: humans, especially Palaeolithic hunter-gatherer groups, carnivores, raptors and 

even ungulates, notably the Caprines. Indeed the latter are known to visit caves to seek shelter during bad weather or for other 

reasons, such as looking for salt outcrops, and can die naturally inside, trapped by snowdrifts or by falling into pits. For some 

sites and assemblages, Caprines elements can represent 50% to more of 90% of bone remains. In a broad taphonomic and 

ecological perspectives, regarding the numerous and various types of Caprines accumulations in cavities, we propose to establish 

a general framework and survey of such accumulations from a diachronic based and from different examples of sites in Europe 

and in the Middle East, both from paleobiological record and actualistic studies. This framework could be used to interpret 

human and non-human predator’s behaviors and will point out also the natural process underlying the existence of such small 

bovids assemblages. The topography of the sites, global environment and climatic condition, with seasonality factors, constitute 

important points to be taken into account to understand the presence of ibex populations into caves. Since the Lower Palaeolithic 

and beyond, the close relationship maintained between wild Caprines and humans represents an interesting case study about 

specific ecosystems, predator-prey aspects and hunting behaviors. 

 

 

Respecting the hunted: utilitarian and ritual treatment of ibex remains 

from Late Epigravettian Dalmeri rock shelter (Italy). 
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[Long Communication] 

Hunters’ rituals often focus on maintaining supplies of game by treating animals and especially animal remains with due respect. 

This respect takes various form but often involves specific depositional practices prescribed for the remains of hunted animals, 

with special attention to some body parts, often head and skins. Such attitudes and practices are particularly well documented in 

the ethnographic present, whereas in archaeology their recognition is more controversial. An exceptional case is represented by 

Dalmeri rock shelter, an hunting seasonal camp located at about 1240 m asl on the Asiago-Sette Comuni Plateau (Trento, Italy). 

This site not only has played a key role in revealing the socioeconomic dynamics of settlements and resource exploitation of Late 

Epigravettian hunters, but also has provided unique evidence of the ritual treatment of animal remains. The earliest human 

occupation of the site, dated to the Alleröd period, have yielded a very abundant faunal assemblage, mainly represented by ibex 

remains (more than 90% of NISP). In addition, these layers have revealed a total of 267 stones painted with red ochre that have 

zoomorphic, anthropomorphic, and geometric motifs. Another interesting discovery made just outside of the rock shelter involves 

three pits that were filled with faunal remains, painted stones and other particular objects. The zooarchaeological analysis of this 

pits, carried out on more than 12,000 remains, revealed that almost all the finds consist of ibex horns and skulls (total MNI 50). 

The taphonomic analyses pointed out the ritual processing of the skulls, consisting in the removing of the skin and the separation 

of the jaw and the mandible from the neurocranium. The stratigraphic analyses not only confirmed the intentional deposition of 

the materials but also reconstructed several depositional times, probably connected with a dynamic ritual, repeated and renovated 

over time in a relatively short period. 
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Taphonomy and site formation processes in the Late Pleistocene deposits 

of Lapa do Picareiro (Estremadura, Portugal). 
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[Long Communication] 

During the Pleistocene, Iberian caves provided shelter for a suite of fauna including cave bear, hyena, cave lion, lynx, fox, raptorial 

birds and hominids. The intermittent occupation of these caves by more than one depositional agent creates palimpsests that obscure 

the chronological sequence and make interpretation of subsistence a challenge. The Paleolithic site of Lapa do Picareiro (Portugal) 

was recurrently occupied by carnivores, raptorial birds, anatomically modern humans and Neanderthals. This paper presents a 

taphonomic study of the faunal assemblages, which identifies periods of occupation of Picareiro Cave by lynx, the European eagle 

owl and humans. Picareiro contains tens of thousands of faunal remains in deposits dated to MIS 2 and 3. The individual 

assemblages from each layer reflect different degrees of occupational intensity and possible differential preservation. The European 

rabbit, Oryctolagus cuniculus, dominates the overall assemblage with differential amounts of ungulates, micromammals, birds, 

amphibians, and fish. Humans and lynx were likely responsible for most of the large mammal and rabbit bones. Cut marks and 

impact fractures from limb bone marrow extraction are evident. Carnivore hunting and scavenging has likely impacted many of the 

assemblages as many specimens display tooth scoring and punctures. Four species of owls, Asio flammeus, Athene noctua, Strix 

aluco, and Bubo bubo are the likely candidates for many of the bones represented. Although neither inhabits caves, the smaller owls 

prey on rodents, especially voles, birds and amphibians. Bubo bubo, the Eurasian Eagle Owl, is known to inhabit caves and its prey 

include several species of mammals, including rabbit, fox, and small ungulates. Body part representation patterns suggest 

contribution of a large number of rabbit remains in one part of the cave during several occupational events. The fish remains, 

including large salmon, trout, carp and sardine, may have been input by owls or humans. Carrion crows are present and likely 

contributed many mammal remains. The faunal assemblages therefore derive from multiple sources and allow us to tease out those 

deposited by anatomically modern humans, Neanderthals, and non-human agents, thus contributing to knowledge of subsistence and 

use of space between the two hominid species during the Middle to Upper Paleolithic transition. 

 

Ichnological and taphonomic approaches of bone modification 

caused by insects in archaeological context. 
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[Long Communication] 

Different orders of arthropods could be responsible for significant bioerosion on bones from fauna and human skeletons. The 

identification of these lesions, sometimes spectacular, is of the utmost importance in the comprehension and the interpretation of 

certain pre- or post-depositional taphonomic phenomena. The effects of these lesions on the bone matrix sometimes simulate certain 

degenerative or infectious bone pathologies (pseudopathologies), be suggestive of traumatic damage (ie. carnivore gnawing), or 

lastly imitate certain peri- or post mortem anthropic interventions (projectile impacts, trephination…). Given the current state of 

knowledge, five orders of insects have been identified as taphonomic agents of bone damage on human and faunal remains: isoptera 

(subterranean termites), coleoptera (dermestid beetles), hymenoptera (wasps and burrowing bees), lepidoptera (keratophagous 

moths) and lastly certain sarco-saprophagous diptera larvae. By means of several examples taken from different geographical, 

chronological or cultural archaeological contexts, this short communication will provide an opportunity to present a short synopsis of 

the different kinds of bone modification as well as some criteria to identify the responsible bioagent.  

 

New data about prey acquisition in Amalda. 

Taphonomic and zooarchaeological approach of a Gravettian layer (level VI). 
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[Long Communication] 

Amalda cave is located in the Basque country and has been excavated between 1979 and 1984 by J. Altuna (Altuna et al., 1990). 

This site yields an important prehistoric sequence including both Palaeolithic and post-palaeolithic occupations. The nivel VI 

(Gravettian) is the subject of this communication. All the coordinate bones have been studied and are composed of a large part of 

mountain ungulates (Rupicapra rupicapra and Capra pyraneica) followed by larger sized ungulates (Cervus elaphus, Equus 

caballus, Bovinae) and diversified carnivores (Vulpes vulpes, Ursus spealeus, Canis lupus, Cuon alpinus, Crocuta crocuta, 

Panthera pardus). The bone refuses from level VI have been for the first time systematically studied to enhance and complete 

both taphonomical and zooarcheaeological analyses. This study confirms that Amalda VI has a complex taphonomic history. 

Whereas the large ungulates (Cervus elaphus and up-sized) have been hunted, butchered and cooked by the Gravettians, the 

occurrence of semi-digested remains of small ungulates argue for a non-human deposit. Previous authors had supposed that these 

small prey have been scavenged by carnivores after human transport and processing (Yravedra Sainz de los Terreros, 2007) but 
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we proposed here an alternative hypothesis. Thanks to the exhaustive study of the bone refuse, it is now indubitable that small 

size ungulates are particularly affected by carnivore digestion. This bone assemblage shows a peculiar anatomic representation, 

very specific digestion marks and presents homologies with actualistic referentials of coprocenosis (Mallye et al. 2012). Those 

evidences lead us to promote the hypothesis of a canid coproscopic accumulation alternate with the human’s occupations. The 

results obtain have then been compared to the Noisetier cave, a French Pyrenean Mousterian site which shares several 

characteristics than that observed in Amalda level VI. As it has already been proposed for Noisetier Cave (Mallye et al. 2012) the 

dhole could be the main agent responsible of such accumulation.  

 

The bird remains assemblage from the Middle Palaeolithic level I of Arbreda Cave: 

a taphonomic story. 
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[Long Communication] 

The Middle Palaeolithic avifauna assemblage recovered from level I (c. 40 ka) at Arbreda Cave (northern Iberia) includes a high 

diversity of birds. The most abundant taxa are cliff-dwelling birds mostly represented by choughs (Pyrrhocorax spp.) and 

pigeons (Columba spp.). Forest species, especially corvids, are also well represented. Taphonomic analysis reveals a complex 

scenario with evidence of different agents acting as bird bone accumulators at the site. Cut marks, peeling and diagnostic 

fractures produced by overextension of articulations, indicate that Neanderthals were involved in the consumption and disposal of 

avian remains, especially choughs, jackdaws and pigeons. A substantial number of tooth/beak marked bones and some digested 

remains, also evidence the participation of other predators in the formation of the assemblage, probably raptors. Other birds have 

probably died naturally and become incorporated into the archaeological record. This study provides further evidence of the 

exploitation of avian resources by Neanderthals. It also exemplifies the complexity of archaeological small prey assemblages and 

the necessity of undertaking a detailed taphonomic analysis to establish the origin of the faunal remains. 

 

Taphonomic signature of Golden Eagles on bone prey remains. 
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[Short Communication] 

The Golden Eagle (Aquila chrysaetos) is one of the most important birds of prey from the Northern Hemisphere. This raptor is 

used to build large nests in high cliffs to which they return for several breeding years accumulating important amounts of their 

prey skeletal remains. This makes the Golden Eagle one of the major predators able to accumulate faunal remains in 

archaeological sites. Despite this fact, the taphonomic signature of Golden Eagles has not been properly characterized. Here we 

present the analysis of ingested and non-ingested faunal remains predated and accumulated by this raptor in two different nesting 

areas from the Iberian Peninsula. Results show how the faunal taxonomic record may vary depending on the ecological zone. 

Leporids and terrestrial carnivores are the best represented. The observed anatomical representation, breakage and bone surface 

modification patterns are discussed for different taxa. The taphonomic pattern varies depending on the type of prey and the origin 

of skeletal materials (non-ingested versus pellets). Finally, after comparing our results with marks left by other predators, several 

characteristic features are noted to recognise Golden Eagle as agents of animal bones accumulations in the fossil record. 

 

La grotte d’El Castillo (Cantabrie, Espagne) : 

Étude archéozoologique de la transition paléolithique moyen/paléolithique supérieur. 
Mathieu LURET

1
, Ariane BURKE

2
, Federico BERNALDO De QUIROS

3
, Marie BESSE

1
 

1 Laboratoire d'archéologie préhistorique et anthropologie, Institut Forel, sciences de la Terre et de l'environnement, Université 

de Genève, Suisse (Mathieu.Luret@unige.ch, marie.besse@unige.ch). 
2 Laboratoire d'Ecomorphologie et de Paléoanthropologie, Université de Montréal, Département d'Anthropologie, Canada 

(a.burke@umontreal.ca). 
3 Area de Prehistoria, Universidad de Leon, Spain (f.bquiros@unileon.es). 

[Long Communication] 

El Castillo, grotte emblématique d’Espagne classée au patrimoine mondial de l’UNESCO, a déjà fait l’objet de multiples études 

archéozoologiques : R. G. Klein et K. Cruz (1994), A. Dari (1999), G. Landry (2005) sur le matériel des fouilles H. Obermaier 

(1910-1914) et  Pike-Tail et al. (1999), A. Dari (2003) et M. Liouville (2007) sur le matériel des fouilles menées par V. Cabrera-

Valdès/F. Bernaldo de Quiros (1980-2011). Nous proposons ici une étude archéozoologique complète sur l’ensemble du matériel 

osseux mis au jour lors des fouilles de V. Cabrera-Valdès/F. Bernaldo de Quiros, correspondant aux niveaux 21, 20, 19 et 18 

définit par V. Cabrera-Valdès (1984) et daté entre 47 000 et 37 000 BP. Sur l’ensemble des niveaux, nous avons au total 
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déterminé 20 725 et trié 137 956 restes osseux (par taille et types de tissus). L’analyse taphonomique menée sur ce matériel nous 

apporte des éléments complémentaires sur la transition Moustérien/Aurignacien dans la grotte d’El Castillo et notamment sur les 

comportements de subsistance de ces deux groupes humains. Dans tous les niveaux archéologiques, nous avons non seulement 

mis en évidence une chasse essentiellement concentrée sur le cerf (Cervus elaphus) associée au cheval et aux grands bovidés 

(Bos sp. et/ou Bison sp.) avec une diversification vers les espèces forestières (chamois et chevreuil) dans le niveau 18, mais 

également la rareté des traces liées au traitement de la carcasse et à la consommation de la viande. Une fracturation intensive des 

os long a néanmoins été mise en évidence. L’absence de restes de carnivores et de traces sur les os liées à leur consommation par 

des carnivores suggère que cette fracturation est d’origine anthropique visant à la récupération de la moelle. Ces observations 

sont valables pour les niveaux 21, 20 et 18. Nous présenterons également la faune du niveau 19 située entre le niveau Moustérien 

(20) et le niveau Aurignacien (18) qui reflète ainsi la période de transition entre ces deux populations humaines. Ce niveau est 

considéré comme stérile par les auteurs de la fouille, puisqu’aucun objet lithique n’y est présent. En revanche, les restes 

fauniques sont présents à la base (19base) et au sommet (19sup) de ce niveau, lesquels ont été attribués à du remaniement des 

niveaux sus ou sous-jacents par les auteurs de la fouille. 

 

 

Human predation on sea lion populationsin coastal Patagonia during Late Holocene. 
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[Long Communication] 

Sea lions were one of the preferred preys taken by Patagonian hunter gatherers in Southern Patagonia during the Holocene (see 

Muñoz, 2011, for a review). Nonetheless, the regional archaeological picture is still incomplete, particularly in what has to do 

with the complexity of the strategies involved and its related causes and, hence, more research is needed in order to understand 

the range of variation of human decisions on pinniped populations from a regional perspective. In this presentation we discuss 

pinniped butchery decisions taken by hunter gatherers from different ecological settings. We compare zooarchaeological data 

from continental and insular assemblages recovered in the Atlantic coast of Southern Patagonia and Tierra del Fuego island and 

focus on the zooarchaeological signatures related to butchery decisions under contrasting scenarios. The latter derives from 

differing latitudinal and insularity settings, differences in sea lions availability (isolated vs aggregated individuals), 

supplementary resource availability, etc. The results suggest that carcass disorganization is an important source of variation to 

explain anatomical and bone modification data gathered from different assemblages. Carcass processing marks show a 

predominance of cut and crushing marks which are related to summary disarticulation and defleshing of anatomical parts. It is 

concluded that there were no important constraints on the conditions under which pinnipeds were acquired and processed by 

hunter-gatherers on the continental and insular Atalantic coast of Southern Patagonia during the last 2000 years BP. 

References: MUÑOZ, A.S., 2011. Pinniped zooarchaeological studies in Southern Patagonia: current issues and future research 

agenda. Trekking the shore: changing coastlines and the antiquity of coastal settlement. Ed. by Bicho, N.F.; Haws, J.A. & Davis, 

L.G, pp. 305-332. Springer. 
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[Short Communication] 

This study compared the two sympatric hyaena species’ different prey size classes bone accumulation patterns. Several modern 

dens have been investigated from different areas in Kenya (Samburu, Shompole) providing rich bone assemblages. The spotted 

hyena accumulations were dominated by size class III ungulates when striped hyaena’s by size class I & II. While ungulate long 

limb bones representation in the spotted hyena dens is variable, the overall proportions of each skeletal element deposited at each 

den site are similar. Thus no long bone element was preferentially transported to the den sites by the spotted hyaena. However, 

the representation of pes/manus skeletal parts as well as axial elements (vertebrae and ribs) varied widely. Ribs were consistently 

low and almost absent compared to vertebrae and pes/manus that were moderately higher and abundant in some dens. In contrast 

the patterning of the striped hyaena was somewhat different where ungulate size class I & II dominated their assemblages with 

tibia, vertebrae, metapodials and pes/manus proportions being consistently higher. This patterning suggests that if striped hyaenas 

brought whole carcasses to their den sites, upper limb bones were heavily destroyed and discarded when the non-meaty lower 

limb bones stay more complete. Despite differences in prey size classes, the two species bone fragmentation and tooth-marks 

patterns are similar. Both species accumulated bones dominated with complete or partially complete elements and the teeth mark 

patterns of the two species are indistinguishable. Generally striped hyaena accumulations had a higher diversity of species that 

range from very small animals to the mega herbivores. The spotted hyaena collection on the other hand varies widely and 

depends on the prey available around the den site. Both of these species prey also on livestock species. This neo-taphonomy 

analysis brings additional referential data for hyenids which can be used to better interpret bone accumulations and modifications 

in zooarchaeological and paleontological studies and also in modern ecology and conservation issues. 
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[Long Communication] 

This work reviews the anthropic exploitation of small mammals in a time span of basic importance for the reconstruction of  

changes in human behaviour that occurred across the Middle Palaeolithic – Upper Palaeolithic boundary in the northern 

Mediterranean region. The sources of data are the faunal assemblages recovered in the Mousterian and final Mousterian levels of 

Grotta di Fumane (SSUU A5+A6 and A6), Riparo Tagliente (SSUU 36 and 34) and Grotta di San Bernardino (SU IV), in 

Northern Italy. As a whole, these records include mostly ungulates when compared to bird and carnivore bones, resulting more 

by primary accumulation processes than by post-depositional activities or by direct carnivore actions. Broadly, the taphonomic 

analysis reveals the presence of human modifications referable to different butchering activities over almost all the ungulates. 

Small mammals bones from these assemblages are present and are variable throughout the MP sequences, with canids and 

rodents represented in each assemblage. This work highlights new qualitative taphonomical data produced by Humans within a 

large area that reveal Neanderthals’ exploitation of small mammals game. At Grotta Fumane, foxes have been butchered in order 

to exploit fur and meat, such as at Grotta San Bernardino and Riparo Tagliente where some large rodents bear cut-marks related 

to the same purposes. At Fumane, more varied and similar evidences seem to be indicated by butchering marks (observable on 

some anatomical elements like distal limb bones), while the Aurignacian levels (SU A2) record a larger range of  hunted 

carnivore species (fox, wolf, lynx), comparable to the Uluzzian (fox, wolf) levels (SU A3 and A4). In other mousterian sites, 

geographically close to the analysed sites, only within Krapina Cave sequence small game explotation (beaver, marmot and wolf) 

have been recorded. 

 

 

Taphonomy and Zooarchaeological analysis of avian remains of Middle Palaeolithic levels 

of Pié Lombard (Tourrettes-sur-Loup, France). 
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[Long Communication] 

In this contribution, we will present a taphonomical and zooarcheological study of the avian remains from the Middle 

Palaeolithic levels (complex II, layers d to g) of the small rock-shelter of Pié Lombard (Tourrettes-sur-Loup, France). The site is 

located in the middle-range montane area (200 m asl) and the deposit are dated to MIS 5a-MIS 4. It yields many lithic and 

vertebrates species, with diversified carnivores and herbivores taxa (among them canids, caprids and cervids dominated) as well 

as a mesofauna and microfauna whose many bird remains. The dominant birds in this collection, previously studied by C. 

Mourer-Chauviré for a taxonomical point of view, are rocky species like choughs (Phyrrocorax phyrrocorax and Phyrrocorax 

graculus), pigeons (Columba livia) and partridges (Alectoris graeca and Perdix perdix). Different post depositional alterations 

are detected on bones like root marks, corrosion, impregnations of oxides (Mn), concretions and fissuration. Biostratinomic 

alterations are also present like carnivore tooth marks, digestion processes, spiral fractures and we can notice also anthropic 

actions such as cut marks and burn bones, especially on partridges and choughs. The bird assemblages of Pié Lombard results 

from different agents. We conclude that this is a mixed deposit formed mostly by natural processes (bird nesting) completed by 

biological actions of carnivores and also Neanderthal intervention. Thus, Pié Lombard represent a new localities which document 

Neanderthal activities (acquisition and consumption) toward small game as birds, as mentioned in some other sites in Western 

Europe. A general overview would then be proposed for this occasion. 

 

 

Very human bears: a neo-taphonomic research study on wild brown bears 

(Ursus arctos arctos) in the Spanish Pyrenees and its archaeological implications. 
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[Long Communication] 

Different agents can lead to similar damage patterns, and different causes can result in the same type of modification. This 

phenomenon was defined by Lyman (1987) as a problem of equifinality, with which the researcher warned about the risks of 

making direct systematic correlations. The fact that a specific type of damage cannot be linked to a single actor, behaviour or 
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ecological context is primarily applicable to damage associated with the direct consumption of carcasses. Some carnivores show 

physical and dental characteristics that could lead to bone modifications potentially similar to those generated by humans. For 

example, bears have a bunodont dentition and plantigrade locomotion –the latter allows them to frequently release and use their 

claws as "hands". Here, we present the neo-taphonomical study of 17 ungulate carcasses eaten by wild brown bears (Ursus arctos 

arctos) in the Spanish Pyrenees. Our observations express this equifinality problem by identifying peeling linked to the 

evisceration, wrenching of ribcages and direct consumption. This fact is especially significant, given that peeling and the 

combination of this damage with visible tooth marks were primarily associated with the feeding activities of hominids and 

chimpanzees (Pan troglodytes) and only anecdotally with other taphonomic agents, such as spotted hyenas. We discerned that 

peeling (isolated and/or combined with tooth marks) is distributed mainly on bone specimens from small ungulates, especially on 

1) lumbar vertebrae, with much damage on transverse processes and much more rarely on spinous processes; 2) thoracic 

vertebrae, with most of it on spinous processes; and 3) ribs, with most of damage on sterna ends and mid-shafts. This damage is 

located on scapulae (the coracoid process) only on occasion. With this research, we try to show some equifinality phenomena that 

could occur in Pleistocene faunal assemblages where the presence of both hominids and bears is documented. 

References: LYMAN, R. L., 1987. Archaeofaunas and butchery studies: a taphonomic perspective. In Schiffer, M.B. (ed.), 

Advances in Archaeological Method and Theory. Academic Press, New York, 10, p. 249-337. 

 

 

What is going on at the Molí del Salt site? A zooarchaeological approach to the last hunter-

gatherers from South Catalonia. 
Anna RUFÀ
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[Long Communication] 

Small game seems to increase during the Upper Paleolithic to the detriment of large game on the Iberian Peninsula. The 

economical and socio-cultural factors associated to this ecological shift represent a widely discussed topic. The present work 

aims to contribute to the knowledge of the subsistence strategies occurring through the Late Pleistocene in Iberia, using the 

example of the Molí del Salt (Tarragona, Spain), an archaeological site located in the NE of the Iberian Peninsula. Its 2.5 m thick 

stratigraphic sequence is composed of three main archaeological units (Sup, A and B), in turn divided into different levels. It is 

chronologically situated at the end of the Upper Paleolithic (A and B units) and the Mesolithic (Sup). Even though preliminary 

studies have attempted to infer subsistence strategies from site’s faunal specimens, they only considered a small sample 

compared to the specimens currently available. The present study considers the whole faunal assemblage excavated up to now 

(from 1999 to 2015), which includes more than 24,000 remains analyzed from a taphonomical point of view. Although the 

European rabbit (Oryctolagus cuniculus) is the main species, other taxa such as red deer (Cervus elaphus), the Iberian ibex 

(Capra pyrenaica) and several species of small carnivores and birds are also present at the site. The taphonomical analyses show 

a high incidence of human activity on different taxonomical groups. Cut-marks, as a result of different processing activities (e.g., 

skinning and defleshing), and intentional bone breakage to access marrow, have been attested on macro- and meso-faunal 

remains. The abundance of specimens with human-induced damage allows us to make inferences about the occupational patterns 

and the procurement strategies at the site, especially concerning small game. This research expects to contribute new data to the 

general understanding of subsistence strategies and dietary changes at the Pleistocene-Holocene transition in the Mediterranean 

region of the Iberian Peninsula. 

 

 

Etude préliminaire des traces de consommations anthropiques 

et non anthropiques sur les coquilles d’escargots terrestres. 
Ismail SAAFI

1
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[Long Communication] 

La variation des traces de consommation sur les coquilles d’escargots terrestres recueillies dans plusieurs sites préhistorique 

holocènes en Afrique du nord et surtout dans les « rammadiyat » (escargotières) pose un problème sur leurs origines vu l’absence 

des travaux et des références sur ce sujet. Plusieurs points de vue favorisent l’hypothèse d’une intervention humaine en premier 

lieu suivi peut être d’un effet naturel alors que quelques observations récentes montrent que certains animaux sont aussi des 

consommateurs des gastéropodes dont certains laissent des empreintes sur les tests des mollusques terrestres. Pour répondre à 

cette problématique, deux méthodes ont été suivies. D’abord, les recherches ethnographiques dans plusieurs régions de la Tunisie 

sur les méthodes de consommation humaine des mollusques terrestres de nos jours. Ensuite, les expérimentations sur certaines 

espèces, majoritairement représentées dans les sites préhistoriques étudiés en Tunisie, et probablement consommées par des 

prédateurs non humains. Dans cette étude, nous présenterons les premiers résultats. L’analyse des différents types de traces de 

fracturations et/ou de perforations sur les coquilles a pour objectif de créer une collection de référence et une « typologie de 

fragments coquilliers » récentes. Les résultats de ces recherches seront comparées par la suite aux coquilles provenant de sites 

capsiens et néolithiques étudiés en Tunisie. 
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Carnivore involvement in bone assemblages based on taphonomic, zooarchaeological and 

coprogenic analyses of the Cova del Coll Verdaguer site (Barcelona, Iberian Peninsula). 
Montserrat SANZ
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[Long Communication] 

Deposits with a co-occurrence of a small number of lithic artifacts and numerous large mammal bones, accumulated principally 

by carnivores, are frequent in the Pleistocene record of Europe. The presence of both agents in caves has generated an intense 

debate regarding human and carnivore interactions. Within this framework, taphonomic and zooarchaeological analyses of bones 

together with the description of coprolites have been reported in the Cova del Coll Verdaguer site (Barcelona). Cova del Coll 

Verdaguer (~450 m amsl) is a cave located in the Garraf Massif, ~20 km west of the city of Barcelona. The cave consists of an 

artificial chamber, excavated during sparry calcite mining, and two original galleries filled with Upper Pleistocene sediments. 

The sequence is dominated by the presence of red deer and brown bear, followed by ibex and horse. Other carnivores (lynx, 

badger, fox and wildcat) are present in much smaller numbers in the assemblage. Zooarchaeological and taphonomic analyses 

suggest a minimum of three biological agents for the assemblage. Thus, the site was primarily a hyena den, where the bone 

damage inflicted is in keeping with the patterns described in hyena assemblages. By contrast no hyena bones are recorded in the 

assemblage, despite the presence of partly digested bones and coprolites. A second agent can be identified by brown bear remains 

indicating the hibernating behaviour of females with cubs. A third potential agent could be human occupations as indicated by 

the presence of a few stone tools; however, no anthropogenic damage have been observed in the bone assemblage. Even though, 

coprogenic sample analysed from the site also demonstrated the involvement of other carnivores, particularly medium and small 

carnivores, which their taphonomic signatures on bones could be overlooked. The purpose of this work is to propose an 

integrative analysis of coprolites and zooarchaeological and taphonomic studies to provide a more complete view of interactions 

between humans and the carnivore guild.  

 

Were European Late Pleistocene leopards bone accumulators? 

Taphonomic results from Iberian key sites. 
Víctor SAUQUÉ
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[Long Communication] 

Faunal accumulation during the Pleistocene documented in caves has been normally attributed to the activity of humans or 

carnivores. According to the paleontological and archaeological literature, cave hyena (Crocuta spelaea) was the main known 

bone accumulator in karstic environments. However, in recent times, the role of leopards as bone accumulators has been revealed 

(see references in Sauqué et al., 2014). Recent research has identified this behaviour in the Iberian Pleistocene site called Los 

Rincones (Sauqué et al., 2014). Moreover, there are other caves in the Iberian Peninsula where leopard could have been the main 

accumulator such as Racó del Duc and S’Espasa (Sanchis et al., 2015). In this work we present the preliminary taphonomic study 

of these caves and we compare it with the actualistic studies of leopards. All these Iberian sites present faunal assemblages 

composed mainly by leopard (Panthera pardus) and Iberian wild goat (Capra pyrenaica), a similar pattern of bone modification 

by carnivores, skeletal survival rate, and bone breakage. These features indicate that goats could have been accumulated by 

leopards. This work is a starting point for future studies of Pleistocene European sites in which leopard played a key role as 

taphonomic agent. 

References: SAUQUÉ, V., RABAL-GARCÉS, R., SOLA-ALMAGRO, C., CUENCA-BESCÓS, G. (2014). Bone accumulation 

by leopards in the Late Pleistocene in the Moncayo massif (Zaragoza, NE Spain). PloS one 9 (3), e92144; SANCHIS, A., 

TORMO, C., SAUQUÉ, V., SANCHIS, V., DÍAZ, R., RIBERA, A., VILLAVERDE, V. (2015). Pleistocene leopards in the 

Iberian Peninsula: New evidence from palaeontological and archaeological contexts in the Mediterranean region. Quaternary 

Science Reviews 124, 175-208. 

 

A plausible case of human predation on a suid (Kolpochoerus majus) 

from Bodo, Middle Pleistocene, Ethiopia. 
Antoine SOURON
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 [Short Communication] 

For most of their evolutionary history, hominids likely had little predatory impact on other large animals and frequently fell prey 

to large carnivorous mammals and crocodiles. The archeological record indicates that later hominids (definitely after 2.6 Ma and 

probably earlier) gradually incorporated more meat into their diet than we see eaten by modern chimps, either through hunting or 

scavenging. In order to understand the timing and processes of the transition from occasional meat eater to adept hunter, 

estimating to what extent early hominids obtained meat through hunting or scavenging is one of the major questions in 

paleoanthropology. The relevant fossil record is extremely scarce during the Plio-Pleistocene and therefore any new data point is 

crucial. Plausible evidence for suid (pig family) predation and possible consumption by humans is apparent on the nearly 

complete cranium of an adult female of Kolpochoerus majus coming from the Upper Bodo Sand Unit sediments (Middle Awash 
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valley, Afar Depression, northern Ethiopia), dated to around 600 ka (Middle Pleistocene). A deep, well-delimited oval depressed 

stellate fracture with multiple radiating linear fractures is located on the cranial vault between the orbits and displays all the 

diagnostic characteristics of blunt force traumatic injuries on fresh bone. Marks located on the occipital bone are consistent with 

stone tool-induced cut marks produced during the process of butchery when disarticulating the head and/or removing the neck 

muscles. This exceptional case study potentially represents rare early direct evidence of predation for meat consumption by 

humans on a single specimen. We therefore initiated a project dedicated to actualistic experiments aimed at reconstructing the 

observed cranial traumatic injuries and marks on heads of freshly dead wild boars (Sus scrofa). Potential cut marks will be 

characterized quantitatively by scanning them using a confocal microscope to reconstruct their topography in three dimensions at 

a microscopic scale. The marks will then be compared qualitatively and quantitatively (shape analysis) to available experimental 

series (cut marks, crocodile and carnivoran mammal tooth marks, and trampling marks). This project will develop innovative 

methodological techniques and produce new data about the fossil record of human predation. 

 

Le Roc-aux-Sorciers (Vienne, France) : 

étude archéozoologique d'une faune magdalénienne dans un abri sous-roche orné. 
Patricia VALENSI
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[Short Communication] 

Le gisement du Roc-aux-Sorciers, situé dans le Centre-Ouest de la France, est aujourd'hui bien connu grâce à l'étude de sa frise 

sculptée sur la paroi rocheuse, datée du Magdalénien moyen (Pinçon, 2009). Devant la frise, les fouilles de Suzanne de Saint-

Mathurin dans les années 50-60 ont mis en évidence des occupations du Magdalénien moyen contemporaines des œuvres 

pariétales, surmontées par des niveaux du Magdalénien supérieur. L'étude porte sur les grands mammifères issus de ces 

anciennes fouilles. Le cortège faunique, riche de 20 espèces, se caractérise par la présence de deux espèces dominantes : renne et 

cheval, suivies de deux espèces dites secondaires en termes d’abondance : l’antilope saïga et le bison. Ce gisement qui présente la 

particularité d'être un des rares abri-sous-roche ornés magdaléniens où sont associés art pariétal et vestiges d'occupation permet 

ainsi de mettre en évidence les relations entre les faunes chassées et celles représentées dans l'art pariétal. D'autre part, les 

espèces animales représentées dans l'art mobilier ou la parure (C. Vercoutère in Pinçon, 2009) peuvent expliquer la présence de 

quelques restes, tels ceux de mammouth ou de renard. Au Magdalénien moyen, le Roc-aux-Sorciers pourrait correspondre à un 

camp résidentiel où des groupes humains occupaient le site durant de longues périodes de l’année, voire sur plus d’une année. 

Cela suggère des populations magdaléniennes semi-sédentaires qui géraient leurs ressources différemment selon les saisons. La 

présence permanente des troupeaux de rennes et de chevaux durant toute l’année, leur permettait ainsi de se procurer l’essentiel 

de leur alimentation carnée et une importante source de matière première en bois de cervidés. 

References: G. PINÇON DIR. (2009) : -Le Roc-aux-Sorciers : art et parure du Magdalénien. Catalogue des collections, Paris, 

RMN, (en ligne) http:://www.catalogue-roc-aux-sorciers.fr. 

 

Carnivores in everyday life of Gravettian hunter-gatherers in Central Europe. 
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[Long Communication] 

Insights into human life in Central Europe at ~30-20,000 years ago have come from studies of archaeological and paleontological 

materials in Czech, Poland, and Slovakia, including assemblages from sites such as Dolní Věstonice I and II, Pavlov I, Kraków 

Spadzista, Jaksice II, and Moravany Lopata. Early Gravettian (Pavlovian) bone assemblages are dominated by animals that were 

small (birds, hares, foxes) and medium size (wolves, reindeer, wolverines), but bones of large mammals also occur (bears, cave 

lions, horses, and mammoths), showing the wide spectrum of the hunters’ prey choices. The large numbers of animal remains 

supports the suggestion that they had been accumulated during relatively long human occupations of the sites, perhaps months or 

even years. All sizes of animals -- large (mammoths, horses), medium (reindeer), small (birds and hares) -- were important 

components of diets and sources of raw materials. In contrast to the Pavlovian sites, Late Gravettian localities show an apparent 

trend towards specialization in hunting. Clear exemplars are the sites Kraków Spadzista or Milovice I, where mammoth remains 

dominate the osteological material. We must underline that at different Gravettian sites large numbers of carnivore remains have 

been found, including small taxa such as foxes, medium taxa such as wolves and wolverines, and the largest carnivores bears and 

cave lions. The significant numbers of remains show that carnivores had an important meaning in the lives of people occupying 

the sites. Animal hides were possibly the main reason for the hunting of carnivores, which is supported by skinning-related cut 

marks left on bones from different carnivores, such as wolves, wolverines, and cave lions. However, other body parts of 

carnivores were also used by Pavlovian hunters. Carnivore bones were used to make tools (e.g., awls), and personal ornaments 

(pendants) were made from the teeth of wolf and fox. We point out the presence at Moravian sites of cut marks made during 

carcass dismembering of foxes, wolves, and wolverines, indicating these carnivores were also a source of food for the hunters-

gatherers. The wolf, wolverine, and foxes undoubtedly were important prey during the entire span of the Gravettian. Lastly, we 

emphasize that hunters were not afraid to hunt even the largest carnivores (bears and lions), which were also important prey. 

Acknowledgments: The studies were partly supported by National Science Center, Poalnd (grant decisions No. DEC-

2011/01/B/ST10/06889 and 2015/17/B/HS3/00165 awarded to P. Wojtal). 
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Death, Destruction and Preservation – Lessons from the Bones of Amboseli Park, Kenya. 
Anna K. BEHRENSMEYER
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1 Department of Paleobiology, Smithsonian Institution, Washington DC, USA (behrensa@si.edu). 
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Over years to decades, animal carcasses are recycled or preserved in modern ecosystems at different rates, with varying 

taphonomic impact on information preserved in the small number of bones and teeth that pass onward into the fossil record.  

Since 1975, the Amboseli ecosystem has served as a natural laboratory for investigating how taphonomic processes affect 

vertebrate bone assemblages.  Insights from this long-term research relate to the methodology of taphonomy, the impact of 

changing predation pressure on bone damage and modification features, taphonomic consequences of attritional vs. mass 

mortality deaths, and the interpretation of paleoecology from fossil bone assemblages.  The Amboseli ecosystem lies north of Mt. 

Kilimanjaro in southern Kenya.  In the 1960's-1970's, surface bones reflected diverse vertebrate herbivores and carnivores, but 

since the 1970's, most of the woodland has been replaced by open grassland, a trend accompanied by a decline in species richness 

and increased dominance of grazing herbivores. In the late 1980's - early 2000's, temporary loss of the top predator (lion), was 

followed by a marked increase in spotted hyenas. This change was correlated with a 74% decrease in the number of surface 

bones from medium- (15 kg) to large-bodied (~500 kg) ungulates, which shows how a change in the dominant predator (i.e., 

meat slicer vs. bone crusher) can have a major effect on the potential fossil record, with higher bone survival during times with 

relatively few hyenas relative to the number of carcasses.  In contrast, surveys in 2010 documented a different type of bone 

assemblage resulting from a mass mortality event caused by severe drought in 2009.  Grazers such as wildebeest and zebra were 

particularly affected, leading to a pulse of new carcasses across the landscape. Compared with samples from non-drought years, 

the 2010 death assemblage showed abnormally complete skeletons and low damage to individual bones because scavengers were 

unable to recycle the huge influx of carcasses.  The long-term research in Amboseli has provided new insights about larger 

questions such as how a death assemblage relates to its living mammal community.  Comparisons of census data from live 

populations from the 1960's to the early 2000's with contemporaneous data from the bone assemblages showed that the dead 

accurately record relative live abundances for 15 species (gazelle to elephant).  This “live-dead” fidelity opens up new 

possibilities for reconstructing paleocommunities and also for ecologists to use bone surveys to monitor living populations.  

 

How taphonomy may help interpreting past ecosystems and environments? 
Yolanda FERNÁNDEZ-JALVO

1
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The origin of Taphonomy was the uncertainty when interpreting past ecosystems.  Efremov (1940) created the discipline because 

observed that most faunas recorded in a fossil site are exotic and biased by different agents. The danger to interpret past 

ecosystems based on taxonomy is that these taxa might not be present in the area but brought by different types of agents to the 

location where today the fossil site is. This can be easily understood when considering small vertebrates and pollen. Rodents, 

amphibians and squamate reptiles may be brought by predators from a long distance and from different habitats depositing them 

in the predator’s habitat in their nests, dens or roosting or territory marking places. Similarly, large mammals may be affected by 

this ecological problem, although transport is not that far and the actual macromammal habitats are not as restricted as in small 

vertebrates. Pollen can be obtained at certain seasons either by drinking water or eating food (ate directly by herbivores, 

indirectly when carnivores feed on herbivores!). Pollen is direct indication of the environment and past ecosystem and pollen 

grains  may also be modified by the action of predation. The situation becomes more complicated when subsequent agents such 

as transport, reworking or time averaging (i.e. condensed deposits) are influencing the associations of fossils.  This aspect is of 

key importance when interpreting past ecosystems and palaeoecology, and is a requisite to confirm dating and to identify 

contemporary species in a given site. Preservation vs transformation or even destruction of original palaeobiological information 

is of basic importance when investigating genetic and organic matter preservation and contamination. In summary, signs of all 

these events can only be recognized through taphonomic studies and could never be recovered without taphonomy. Taphonomy 

is an integrative and multidisciplinary investigation that aims to reconstitute the past in all details.  

 

 

Communications Session 3 : 

 

Beyond evidences. Investigating the animal communities presence in the Paris Basin during 

the Last Glacial Maximum with metapopulation and cryptic northern refugia models. 
Olivier BIGNON-LAU
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[Short Communication] 

During the Last Glacial Maximum period (LGM; 20.000-15.000 BP), critical climatic and paleoenvironmental conditions were 

exerted through all the Northern European continent. The record of such extreme conditions led many researchers to describe the 

Paris Basin as a polar desert. This conception fits well with the ‘Extension-Contraction’ model of Palaeolithic communities 
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(implying the desertification of Northern European areas during major cold periods). However, numerous discoveries in the Northern 

part of France suggest a regular presence of human societies (Solutrean, Badegoulian or assimilated culture). Such sites and 

archaeological evidences seems to be in accordance with the « Cryptic Northern refugia » model. The latter is assuming that some 

areas with sheltered topography in the North of Europe offered stable suitable refugia to Ice Age communities during coldest periods 

at the end of Pleistocene, besides European southern and eastern refugia (Spain, Italy, Balkans). In this respect, this presentation aims 

to explore how the metapopulation ecology can be helpful to reinforce the « Cryptic Northern refugia » conception. Focusing on a 

‘population’ of unstable local populations evolving in highly fragmented suitable habitats, metapopulation seems then a crucial 

conception to understand palaeocological mechanisms at work in the Paris Basin during LGM. In addition, metapopulation dynamics 

of animal populations could highlight the hunting strategy, mobility and settlement patterns of human societies at that time.  

 

Factors influencing the hunting strategy of Paleolithic reindeer hunters. 
Roman CROITOR
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[Long Communication] 

The combined systematic, morphologic, and demographic study of Late Pleistocene reindeer remains from several Paleolithic 

sites of Northern Moldova revealed specific for the each Paleolithic monument demographic structure (male/female and 

adults/juveniles ratios). Ancient layers of Duruitoarea Veche (pre-Mousterian – early Magdalenian?) and Brinzeni-1 (31-28 ky) 

have yielded remains of a large and unnamed yet form of forest reindeer approaching in size and proportions modern North 

American caribou. The study revealed some-what overrepresented number of males (in the supposed early Magdalenian layer of 

Duruitoarea and Brinzeni) and underrepresented number of juveniles (in Brinzeni) if compared to modern wild reindeer 

populations. Apparently, the forest habitats and ecological adaptations of this ancient form of reindeer favored the slight selection 

of Paleolithic hunters focused upon larger adult males. Reindeer from Rascov-7 (ca. 19 ky) are different and possibly represent a 

stunted form of ancient forest ecotype or may be close to R. tarandus guettardi. The osteological assemblage from Rascov-7 is 

peculiar and is characterized by strong predominance of males (2/3 of bone remains). For the moment, there are no firm 

arguments explaining this strong selection of reindeer hunters from Rascov-7. R. tarandus constantini from Cosauti (11-20.4 ky) 

was an open landscape gregarious grazer superficially resembling modern tundra reindeer, but distinguished by relatively larger 

cheek teeth and smaller volume of nasal cavity. The male/female ratio of reindeer remains from Cosauti is close to the 

demographic structure of migrating herds of modern reindeer that suggests a specific strategy of hunting first hypothesized by 

Ilie Borziac: a migrating deer herd crossing the river in the most convenient and probable place was attacked by hunters and 

slaughtered without any specific selectivity. Obviously, this hunting strategy requires significant human resources. R. tarandus 

constantini was also recorded in Rascov-8 (21-18 ky), however, it is represented here by scant remains with a slight 

predominance of males, suggesting a different and rather opportunistic hunting strategy despite of the same morphological and 

ecological characteristics of the hunted species. Possibly, the limited human resources defined the hunting strategy in this case. 

Therefore, the reindeer hunters demonstrate a very flexible strategy of hunting depending of reindeer ecology, seasonal biological 

cycle, geographic conditions, prey availability, and available human resources. 

 

New insights on Kromdraai Carnivores: 

Palaeoecology, Predator-prey interactions and their Implications in the site formation. 
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[Long Communication] 

The Plio-Pleistocene site of Kromdraai (including both A and B localities) has been investigating since 1938. Previous and 

successive excavations by Broom (1938-1944), Brain (1955-1956), Vrba (1977-1980) and Thackeray (1993-2002) have led to the 

discovery of the type specimen of Paranthropus robustus and have also raised questions on the relationships between the later species 

and early Homo. Kromdraai is characterized by an extremely rich bone accumulation (including more than 8200 remains with more 

than 2200 from the recent field works reporte here) and a high faunal diversity (e.g., bovids, proboscidian, large rodents, carnivores, 

primates, birds). However the story of the site formation is quite complicated. The distinct and successive sedimentary units are 

described either as natural trap or carnivore lair. Moreover, biochronologically, meaningful species are rare. Since 2014, new 

researches and field works initiated by Braga and Thackeray have greatly enlarged our vision of this major site by demonstrating its 

much larger size through exposure of extensive and until then unexplored fossiliferous deposits. Our ongoing palaeontological and 

taphonomical studies shed light on the pivotal questions underlying the chronlogy and the accumulation processes at Kromdraai site. 

For instance the predominance of small-sized hominins in most South African Plio-Pleistocene assemblages has often been 

interpreted as indicative of taphonomically skewed samples with a higher proportion of small adults due to an increased predation 

level by carnivores. Newly-obtained analyses at Kromdraai lead us to discuss the relationships between the various animal 

communities, with either predator-prey or predator-predator interactions. From the study of several indicators (e.g. tooth-mark 

frequency, relative abundance of some anatomical elements, fragmentation, mortality profiles), the role of carnivores in the 

accumulations processes appears higher that previously considered. This new approach allows us to address the central question of 

the palaeoecological status of hominins as opportunistic predators and/or preys of the large carnivores. 
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Taphonomy of DNA in rodent bones. 
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[Long Communication] 

Micromammals, particularly rodents, are important paleoenvironmental indicators and their investigation has the potential to 

deliver a large amount of invaluable information for the interpretation of archeological sites and past environments.  Data from 

paleogenetic and paleogenomic analyses of this important resource could contribute substantially to these interpretations. Most 

rodent remains, however, originate from accumulations through predators, such as pellets of raptors. In modern pellets, we could 

show that the passage of rodents through the digestive tract heavily damages DNA in their bones and teeth although the extent of 

DNA damage depends on the location of the remains in the stomach of the predator and the duration they are subject to the attack 

of the gastric juices.  Thus, a minute portion of DNA can be rather well preserved. It is likely that it is this portion that is prone to 

long-term preservation since we could show DNA to be preserved in rodent remains from the El Harhoura2 cave in Morocco in 

levels dated to ca. 6,000 and 44,000 years. We also performed experiments of monitored taphonomy and analyzed DNA 

degradation and the transformation of the microbiome in bones of mice buried for different time intervals covering a period of 2 

years. These experiments shed light on the processes through which biological specimens turn into environmental specimens. 

 

Exceptionally well-preserved insect remains from the Seleucid Empire (312 - 63 BC), Iran. 
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[Short Communication] 

The site of Afraz is located near the citadel of Bam, in the south east of Iran. After the strong earthquake of Bam in 2003 the site 

was made more visible and investigated within the frame of « Bam and its cultural landscape », an archaeological project 

supported by the Iranian Cultural Organisation of Heritage. Archaeological investigation conducted by S. Zarei in the south 

Castle of the site of Afraz revealed a Seleucid occupation of the site with the discovery of a Greek ostracon. The 

bioarchaeological material found in this site is particularly well preserved and besides bones and charred botanical remains 

includes pieces of unburnt wood, a great quantity of insect remains were recovered (ie. dung beetles, locusts, wasp cocoon, 

etc…). From the remarkable state of preservation of the entomofauna, suggesting a recent contamination, radiocarbon datations 

were conducted on two distinct samples (5 mg per sample). The dates made on the insect remains, perfectly fit in the interval of 

the rule of the Seleucid Empire (312 - 63 BC). The first analysis and identification of the entomological fraction hold out the 

prospect of significant palaeoenvironnemental data related to the site of Afraz. 

 

Microbial mats: Its role in Early Fossilization. 
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[Long Communication] 

Palaeontology has focused in understand the genesis of Konservat Lagerstätten over decades1,2. Fossils belonging to these sites 

maintain in occasions labile tissues as well as a remarkable articulation. Scientific community has frequently explained 

exceptional preservation by, among other factors, the presence of microbial mats3,4. However, this relation lacked of a systematic 

actual experimental support. The present communication exposes a battery of multidisciplinary and long-standing (up to 5.5 

years) experiments showing and explaining the effect of mats in early fossilization. The impact of these communities in decay 

has been highlighted with diverse analytic methods, such as microsensors, magnetic resonance or electronic microscopy. The 

placement of carcasses over mat surface leads to the reorganization of the upper layers and the coverage of bodies. The resultant 

microbial sarcophagus after coverage favours the preservation of remains by different pathways. First, decay is significantly 

delayed inside mats, thus allowing the preservation of tissues. The presence of inner organs in flies and fish after 5 years and in 

3-years frogs has been detected with SEM. In addition, the occurrence of minerals can be explained by the environment inside 

the sarcophagus, mainly basic and oxic, as well as the inherent properties of the EPS matrix trapping ions and acting as 

nucleation site. In fact, we report a talc-like Mg-rich silicate replacing bones of fish after 5 years. Lastly, impressions in mats are 

able to fossilize external morphologies of carcasses with remarkable fidelity. The sarcophagus generated reliable copies in 

negative of frogs, fish scales and flies. This type of impressions is useful to reconstruct external tissues, such as skin, and/or to 

know the existence of soft anatomical structures. In consequence, our experiments support with strength the role of mats in early 

fossilization, and their impact in the genesis of several Konservat Lagerstätten. 

https://www.google.fr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiFs5LO2MDMAhWmLMAKHbYED-AQFgglMAA&url=http%3A%2F%2Fwww.linguee.fr%2Fanglais-francais%2Ftraduction%2Fexceptionally%2Bwell%2Bpreserved.html&usg=AFQjCNGphz07oVEUxJK6U41FxUyQd-9Iyg&bvm=bv.121099550,d.ZGg
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Micromammals taphonomy and palaeoenvironmental reconstruction 

of a late Pleistocene site: a case study at Roc-en-Pail (France). 
Loïc LEBRETON¹, Sylvain SORIANO² 

¹ HNHP UMR CNRS 7194, MNHN, Université de Perpignan Via domitia, Centre Européen de Recherches Préhistoriques de 

Tautavel, France (loic.lebreton@cerptautavel.com). 

² AnTET-ArScAn UMR CNRS 7041, Maison René Ginouvès (MAE), Nanterre, France (sylvain.soriano@mae.u-paris10.fr). 

[Short Communication] 

The site of Roc-en-Pail is located in Western France. In the mid-20th century, human and faunal remains were recovered with 

Mousterian lithic industries in a 5 m thick sedimentary sequence. Recent excavations yielded numerous microvertebrate remains 

in 3 stratigraphical units. These remains come mostly from rodents but remains of birds, lagomorphs, soricomorpha, 

herpetofauna and ichtyofauna were also found. To determine a possible predator bias, taphonomic analyses on anatomical 

representation, digestion marks and taxonomic composition were carried out. They highlighted the main accumulating agent as a 

medium sized and little destructive nocturnal raptor. This kind of predator is generally opportunistic, however an over-

representation of the most abundant species is possible. The high proportion of the arvicolids, Dicrostonyx torquatus and 

Microtus gregalis indicates an open/cold environment just like the majority of the other species identified, such as Ochotona 

pusilla, Lagopus sp., Microtus oeconomus, and Cricetulus migratorius. This paleocommunity reflects a toundra-like environment 

with harsh climatic conditions, corresponding to a cold and dry episode. The vicinity of the river Loire could have contributed to 

maintain the riparian vegetation in the landscape, which would support the presence of Arvicola amphibius. 

 

Taphonomic evaluation of dental microwear patterns on remains 
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[Long Communication] 

Application of the dental microwear analyses in mammals helps us to infer past animal paleodiets. We had developed an 

application on samples of six species of domestic and wild ungulates: Bos taurus, Ovis aries, Capra hircus, Capra pyrenaica, 

Capreolus capreolus and Cervus elaphus. The dental remains were recovered in a total of nine Neolithic sites located in the 

northeastern area of the Iberian Peninsula. The analysed teeth were in all cases second molars (m2), and fourth deciduous molars 

(dP4). The results obtained permitted to investigate the differences between species of wild and domestic animals, the differences 

between permanent and deciduous teeth, and the differential dynamics between Neolithic settlements according to the type of 

site, the environmental characteristics (topography, ecology, etc) and the human economic strategies. The study has been focused 

on 4 cave, 4 open-air and 1 shelter sites covering a range of altitude from 4 meters a.s.l. to 960 meters a.s.l, all dated between 

5500-2500 cal BC. A total of 268 remains were analysed. From the total sample, 47.01% of the teeth were discarded due to 

diagenetic processes, with 126 molars showing signs of taphonomic alterations on the surface of the tooth. The proportion of 

taphonomic alteration was different among sites, with a variation from 60% (cova del Frare) to 10% (Gavà site). Three principal 

types of alteration are observed: crust (Caserna de Sant Pau and Reina Amalia), erosion (all the sites) and polishing (la Draga 

site). We present here a detailed study of the different taphonoic causes and defects on the occlusal surface of the teeth related 

with dental microwear in mammals. Our contribution provides with new data and referential with the main objective to mitigate 

limitations that taphonomic processes involve in the study of animal diet in the past. 

 

The Rabbit Graveyard of Regourdou (Montignac-sur-Vézère, Dordogne, France): 

Impact of a warren on faunal assemblages and paleoenvironmental reconstructions. 
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[Long Communication] 

During the Middle Palaeolithic, many scholars have attested that Neanderthals consumed small game, in particularly the 

Leporidae (Lagomorpha; Mammalia). Nevertheless, their origin(s) in archaeological sites can be still problematic, given that 

numerous other agents could be responsible for their accumulation, such as carnivores or raptors. Last but not least, their death 

can be just natural due to either accidents or attritional with individuals dying in their tunnels. This contribution will put forth all 

clues in order to investigate the origin(s) of the abundant rabbit remains (Oryctolagus cuniculus) recovered from the Upper 

Pleistocene site of Regourdou (Montignac, France). Unpublished data from both the salvage excavation of 1957 and E. Bonifay’s 

excavations (1961-1964) associated with a new taphonomic and paleontological analysis were performed with direct dating on 

rabbit bones. Morphological data indicate the leporid remains were younger than the Mousterian period, whereas the absence of 
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carnivore marks and the abundant young individuals suggest that the rabbit remains were mainly accumulated due to a natural 

(attritional) mortality. The recent radiocarbon dates performed directly on the rabbit remains give ages ranging within the MIS 3. 

Rabbits have thus dug their warrens within the Regourdou site, inhabiting it at when the end of the sedimentary filling. As a 

direct consequence, these new results allow us to review the previous paleoenvironmental reconstructions and to investigate the 

real impact of rabbits’ activity on the archaeostratigraphy of Regourdou. 

 

Competition dynamics among predators during the late Early Pleistocene: 

the case of Barranc de la Boella (Tarragona, Spain) 
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[Short Communication] 

The late Early Pleistocene site of Barranc de la Boella provides a good opportunity for  assessing the range of activities 

developed by the first hominin populations that inhabited the Iberian Peninsula. Works at Barranc de la Boella have been carried 

out in three main localities: Pit 1, La Mina and El Forn. At Pit 1 locality, the indubitable evidence of the access to packages of 

meat of a megaherbivore has been recently described. The other excavated localities, the subject of this study, show scarce 

evidences of anthropogenic processing of fauna but human presence is clear by the abundant and fresh stone tools recovered. 

Through the analysis and comparison of five different assemblages (level 2 of La Mina and levels 1-4 of El Forn), we have 

assessed the fluctuation in the presence of both hominins and carnivores at Barranc de la Boella, as well as the levels of 

competition among predators in each assemblage, in order to infer the dynamics of the hominin groups in the environment that 

these sites represented. Our analysis shows different scenarios regarding the intensity in the presence of both hominin and 

carnivore groups and the intensity in the consumption of carcasses during the formation of the assemblages. Our data also shows 

different competitive contexts in which the presence of the hominin groups is higher in the most competitive scenarios. This 

scenario suggests that coexistence of both hominin and carnivores probably was a constant in natural spaces, and maybe related 

to the abundance and availability of the resources. So, criteria for inhabitancy of a specific area was probably related to the 

presence or absence of complementary resources like water or raw materials rather than the dynamics of the carnivore 

populations, to which they were by now habituated to. Barranc de la Boella highlights the probable importance of foraging 

activities among these populations, whose presence was not exclusively related to obtaining meat. 

 

Station Paléolithique inférieur du lac Karar (Tlemcen, Algérie) : 

un exemple singulier de taphonomie. 
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[Short Communication] 

La collection faunique mise à jour dans le site du lac Karar (Extrême Nord – Ouest algérien, Tlemcen) a fait l’objet d’une seule 

étude, celle de Boule (1900). Ce dernier a identifié les espèces animales constituées de différents grands mammifères suite à un 

travail descriptif paléontologique qui nécessite d’ailleurs un réexamen à l’aide de mesures bio métriques (dans certains cas 

l’identification des espèces est restée au stade de questionnement et d’hésitation comme c’est le cas des équidés). C’est également 

grâce à ce travail que le site a été daté du paléolithique inférieur. Toutefois, la n’est pas l’objet de cette étude qui souligne  plutôt 

l’aspect taphonomique des restes paléontologiques. Les données que nous avons récoltées de l’analyse de cette vieille collection 

montrent la très mauvaise conservation des restes fauniques (constituée essentiellement de restes dentaires) qui ont longtemps 

séjournés dans un milieu aquifère. Elles montrent également les difficultés qu’il y a à interpréter les résultats obtenus pour expliquer 

la présence de ces restes de mammifères et des produits d’une industrie lithique humaine au fond de ce gisement décrit par Gentil M 

(1899) comme étant une pièce d’eau ou un réservoir. La question reste donc posée quant à la nature singulière d’un tel habitat ancien 

(paléolithique inférieur) sachant que les constructions sur pilotis (palafittes) n’existaient pas encore à cette époque. La richesse de 

cette collection en termes de diversité des espèces animales nous a également permis de dresser une esquisse sur le paléo 

environnement du site et ce en dépit de l’absence d’informations sur la stratigraphie vu le contexte topographique particulier de ce 

gisement et des fouilles archéologiques de l’époque qui n’obéissaient pas aux normes actuelles. 

 

Intrusive birds of prey in Nabataean tombs (Madâ’in Sâlih, Saudi Arabia). 
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[Long Communication] 

While no animal remains have been found that clearly served as animal offerings in the funeral practices of Nabataeans buried at 

the site of Madâ’in Sâlih (Saudi Arabia), at least two burial chambers testify to the presence of birds of prey. The skeleton of a 

barn owl Tyto alba was identified in tomb IGN 117. In addition, several raptor pellets found in tombs IGN 116.1 and IGN 117 

contained the remains of rodents, lizards, snakes and insects. In this presentation I will describe the mode of degradation of these 

pellets, the pattern of damage to the bones of the prey and discuss these in relation to the ecology and behaviour of the predator. 
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