
 

 

 

 

Back to the lithics: technological comparison 

of early Upper Palaeolithic assemblages from 

Al -Ansab/ Jordan, Rom©neĸti-DumbrŁviŞa/ 

Romania and Fumane/ Italy 

 

 

 

Inaugural-Dissertation 

zur Erlangung des Doktorgrades der Philosophischen Fakultät der Universität zu Köln im Fach  

Archäologie ï Ur- und Frühgeschichte 

vorgelegt von 

Jacopo Gennai 

geb. am 11.01.1992 in Viareggio (LU), Italien 

Köln, 12.01.2021 

 

 

 

This thesis was successfully defended on 05.05.2021 and was accepted by the Faculty of Arts and 

Humanities of the University of Cologne. No changes have been required by the Examination 

Committee; thus, it is deemed fit for publication by the first supervisor Prof. Dr. Jürgen Richter.  

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Erster referent: Professor Dr. Jürgen Richter 

Zweiter referent: Professor Dr. Gerd-Christian Weniger 

 



 

 

Acknowledgments  
 

This dissertation would have not been possible without the multiple spiritual and material help I have 

been provided with. First of all, the work has been generously funded by the Deutsche 

Forschungsgemeinschaft (DFG, German Research Foundation) ï Projektnummer 57444011  ï SFB 

806. I must thank my first supervisor Prof. Dr. Jürgen Richter for giving me the opportunity to pursue 

this Ph.D. research within the framework of the SFB806 ñOur Way to Europe: Culture-Environment 

Interaction and Human Mobility in the Late Quaternaryò. I profited greatly from his and other 

membersô assistance: in particular Dr. Wei Chu, Dr. Dirk Leder and Dr. Werner Schuck. A special 

thanks to my fellow Ph.D. colleague Christian Schepers for the fruitful conversations and making 

me feeling welcome in Cologne throughout my whole stay!  

This dissertation research spans over two continents and in three countries. I appreciated greatly the 

support of Dr. Adrian Doboĸ and Dr. Alexandru Ciornei (Department of Palaeolithic Archaeology, 

Institute of Archaeology ñVasile Pârvanò in the Romanian Academy). Special thanks to Prof. Dr. 

Marco Peresani (Department of Humanities, Institute of Prehistoric and Anthropological Sciences of 

Ferrara University) for granting me access to the lithic assemblage of Grotta di Fumane and 

according me his trust and esteem throughout these years. 

Finally, I have to thank my family, my parents Marco and Marina, which helped me being the person 

I am and constantly supported my dreams, whose this dissertation is the first achievement.   

  



 

 

Index 
1. Introduction ................................................................................................................................ 1 

1.1 Aurignacian .......................................................................................................................... 1 

1.1.2 Early Aurignacian .......................................................................................................... 3 

1.1.3 Protoaurignacian ............................................................................................................ 6 

1.2 The Levantine UP record and the Early Ahmarian .............................................................. 8 

1.3 eUP detailed technical behaviour review ........................................................................... 15 

1.3.1 Southern Levant ...................................................................................................... 16 

1.3.2 Northern Levant ...................................................................................................... 21 

1.3.3 Caucasus .................................................................................................................. 28 

1.3.4 Eastern Europe ........................................................................................................ 30 

1.3.5 South-eastern/Balkans Europe ................................................................................. 34 

1.3.6 Central Europe ......................................................................................................... 38 

1.3.7 Western and Central Mediterranean Europe ........................................................... 42 

1.3.8 Western Europe ....................................................................................................... 54 

1.3.9 Synthesis .................................................................................................................. 71 

1.4 Critiques to the Aquitanian model and the record of CentralïEastern Europe .................. 72 

1.5 Theories of AMH dispersal into Eurasia and the Danube Corridor Hypothesis ................ 74 

1.6 Dating the eUP ................................................................................................................... 78 

1.7 Chapter synopsis and research question formulation ......................................................... 83 

2. Material & Methods ................................................................................................................. 85 

2.1 Sites .................................................................................................................................... 85 

2.1.1 Al-Ansab ..................................................................................................................... 85 

2.1.2 Rom©neĸti-DumbrŁviŞa I ............................................................................................. 88 

2.1.3 Fumane ........................................................................................................................ 92 

2.2 Sampling protocol .............................................................................................................. 95 

2.3 Analysis protocol ................................................................................................................ 97 

2.3.1 The chaîne opératoire approach and background theory of lithic analysis ................. 97 

2.3.2 The Analysis protocol steps....................................................................................... 101 



 

 

2.3.3 Recognising knapping techniques ............................................................................. 104 

2.4 Attributes and measurements ........................................................................................... 104 

2.4.1 Technological attributes ............................................................................................ 104 

2.4.2. Morpho-technological attributes .............................................................................. 105 

2.4.3 Measurements............................................................................................................ 106 

2.4.4 Graphs and statistics .................................................................................................. 107 

3. Results .................................................................................................................................... 108 

3.1 Al-Ansab 1 ....................................................................................................................... 108 

3.1.1 Assemblage Composition .......................................................................................... 108 

3.1.1.1 Fragmentation..................................................................................................... 108 

3.1.1.2 Metric Attributes ................................................................................................ 109 

3.1.2 Technical Observations ............................................................................................. 111 

3.1.2.1 Lipping ............................................................................................................... 111 

3.1.2.2 Overhang Abrasion ............................................................................................ 111 

3.1.2.3 Bulb .................................................................................................................... 111 

3.1.2.4 Angle .................................................................................................................. 112 

3.1.2.5 Synthetic considerations on knapping technique ............................................... 112 

3.1.3 Morpho-technological Observations ......................................................................... 113 

3.1.3.1 Cores .................................................................................................................. 113 

3.1.3.2 Blanks ................................................................................................................. 118 

3.1.4 Conclusions ............................................................................................................... 125 

3.2 Rom©neĸti-DumbrŁviŞa I .................................................................................................. 127 

3.2.1 Assemblage Composition .......................................................................................... 127 

3.2.1.1 Fragmentation..................................................................................................... 127 

3.2.1.2 Metric Attributes ................................................................................................ 128 

3.2.2 Technical Observations ............................................................................................. 130 

3.3.2.1 Lipping ............................................................................................................... 130 

3.2.2.2 Overhang Abrasion ............................................................................................ 130 

3.2.2.3 Bulb .................................................................................................................... 131 



 

 

3.2.2.4 Angle .................................................................................................................. 131 

3.2.2.5 Synthetic considerations on knapping technique................................................ 132 

3.2.3 Morpho-technological Observations ......................................................................... 132 

3.2.3.1 Cores ................................................................................................................... 132 

3.2.3.2 Blanks ................................................................................................................. 136 

3.2.4 Conclusions ............................................................................................................... 143 

3.3 Fumane ............................................................................................................................. 144 

3.3.1 Assemblage Composition .......................................................................................... 144 

3.3.1.1 Fragmentation ..................................................................................................... 145 

3.3.1.2 Metric Attributes ................................................................................................ 145 

3.3.2 Technical Observations ............................................................................................. 148 

3.3.2.1 Lipping ............................................................................................................... 148 

3.3.2.2 Overhang Abrasion ............................................................................................. 148 

3.3.2.3 Bulb .................................................................................................................... 149 

3.3.2.4 Angle .................................................................................................................. 149 

3.3.2.5 Synthetic considerations on knapping technique................................................ 150 

3.3.3 Morpho-technological Observations ......................................................................... 150 

3.3.3.1 Cores ................................................................................................................... 150 

3.3.3.2 Blanks ................................................................................................................. 155 

3.3.4 Conclusions ............................................................................................................... 162 

4. Discussion .............................................................................................................................. 164 

4.1 Fragmentation ................................................................................................................... 164 

4.2 BladesïBladelets threshold .............................................................................................. 164 

4.3 Techniques........................................................................................................................ 165 

4.5 Cortex ............................................................................................................................... 166 

4.6 Unipolarity........................................................................................................................ 168 

4.7 Cores striking platform and blanksô butts ........................................................................ 169 

4.8 Frontal flaking vs Semi-circumferential flaking .............................................................. 169 

4.9 Blade and bladelets morphology ...................................................................................... 179 



 

 

4.10 Flakes ............................................................................................................................. 181 

4.11 The role of blades, bladelets and flakes: a new technical behaviour model for the eUP.

 ................................................................................................................................................ 183 

4.12 The significance of lithic technology for the human dispersal ....................................... 186 

5. Conclusion .............................................................................................................................. 190 

References .................................................................................................................................. 191 

Appendix .................................................................................................................................... 213 

Curriculum Vitae ........................................................................................................................ 282 

 
 

  



 

 

List of Figures 
FIGURE 1 EUP SITES MENTIONED IN THE TECHNOLOGICAL REVIEW. ................................................................................. 15 

FIGURE 2 DETAILED MAP OF THE REVIEWED EUP LEVANTINE SITES. ................................................................................. 16 

FIGURE 3. DETAILED MAP OF THE REVIEWED CAUCASUS AND EASTERN EUROPE EUP SITES. ................................................. 28 

FIGURE 4 DETAILED MAP OF THE REVIEWED EUP CENTRAL AND SOUTH-EASTERN EUROPE SITES. .......................................... 34 

FIGURE 5 DETAILED MAP OF THE REVIEWED EUP MEDITERRANEAN SITES. ........................................................................ 42 

FIGURE 6 DETAILED MAP OF THE REVIEWED EUP WESTERN EUROPE SITES. ...................................................................... 54 

FIGURE 7 TOPOGRAPHICAL SETTING OF AL-ANSAB....................................................................................................... 85 

FIGURE 8 AL-ANSAB 1 EXCAVATION GRID. ................................................................................................................. 86 

FIGURE 9 AL-ANSAB 1 WEST TO EAST PROFILE (SQUARES 195ς198) AND FINDS DISTRIBUTION FROM THE UPPER EXCAVATION 

AREA. ......................................................................................................................................................... 87 

FIGURE 10 TOPOGRAPHICAL SETTING OF Rha$b9 ¢L-D¦a.w(±Lנ! I. ............................................................................ 88 

FIGURE 11 Rha$b9 ¢L-D¦a.w(±Lנ! I EςW PROFILE. ................................................................................................ 90 

FIGURE 12 Rha$b9 ¢L-D¦a.w(±Lנ! I GRID ............................................................................................................. 91 

FIGURE 13 TOPOGRAPHICAL SETTING OF GROTTA DI FUMANE. ...................................................................................... 92 

FIGURE 14 FUMANE UPPER PROFILE ......................................................................................................................... 93 

FIGURE 15 FUMANE GRID, ...................................................................................................................................... 94 

FIGURE 16 LONGITUDINAL PROFILE DETERMINATION.................................................................................................. 106 

FIGURE 17 MODALITIES OF MEASUREMENTS-TAKING ................................................................................................. 107 

FIGURE 18 NARROW FRONTED CORES..................................................................................................................... 170 

FIGURE 19 SEMI TOURNANT CORES. ....................................................................................................................... 171 

FIGURE 20 NARROW FRONTED SUR TRANCHE CORES. ................................................................................................ 172 

FIGURE 21 PARALLEL EDGES CORES. ....................................................................................................................... 174 

FIGURE 22 ASYMMETRICAL BLADES (1 ς 27) AND BLADELETS (28 ς 33). ...................................................................... 175 

FIGURE 23 CRESTS (1 ς 9) AND OVERSHOT BLADES (10 ς 20) AND BLADELETS (21). ....................................................... 176 

FIGURE 24. DIMENSIONS OF ASYMMETRICAL BLADES (BLUE) AND BLADELETS (YELLOW). .................................................. 177 

FIGURE 25. HYPOTHETICAL KNAPPING PROGRESSION FROM TWO FLAKING SURFACES TO A SINGLE ONE. ............................... 178 

FIGURE 26. BLADELETS (1 ς 45) AND BLADELET-SIZED BURIN SPALLS (46 ς50). ............................................................. 179 

FIGURE 27. BLADES. ............................................................................................................................................ 180 

FIGURE 28. CORTICAL FLAKES. ............................................................................................................................... 181 

FIGURE 29. MANAGEMENT FLAKES (1ς14) AND CORE TABLETS (15 ς 21). .................................................................. 182 

FIGURE 30. EUP TECHNOLOGICAL BEHAVIOUR CONCEPT. ............................................................................................ 185 

 

GRAPH 1 FRAGMENTATION VALUES IN BOTH ASSEMBLAGES. ........................................................................................ 109 

GRAPH 2 LENGTH, WIDTH, AND THICKNESS VALUES OF BLANKS. ................................................................................... 110 

GRAPH 3 LIPPING IN BOTH ASSEMBLAGES, ONLY COMPLETE AND PROX+MES BLANKS. ..................................................... 111 

GRAPH 4 OVERHANG ABRASION IN LAMINAR BLANKS AND CORES. ................................................................................ 111 

file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441190


 

 

GRAPH 5 BULBS IN COMPLETE AND PROX+MES BLANKS. ........................................................................................... 112 

GRAPH 6 KNAPPING ANGLE IN BLANKS AND CORES. ................................................................................................... 112 

GRAPH 7 CORES DIMENSIONS. .............................................................................................................................. 116 

GRAPH 8 CORES ATTRIBUTES. ............................................................................................................................... 117 

GRAPH 9 MANAGEMENT FLAKES TECHNOLOGICAL ATTRIBUTES. .................................................................................. 119 

GRAPH 10 CORE TABLET, CORTICAL AND SIMPLE FLAKES TECHNOLOGICAL ATTRIBUTES. ................................................... 120 

GRAPH 11 LAMINAR MORPHOLOGICAL ATTRIBUTES. ................................................................................................. 121 

GRAPH 12 MANAGEMENT BLADES TECHNOLOGICAL ATTRIBUTES. ................................................................................ 122 

GRAPH 13 SIMPLE BLADES, SIMPLE BLADELETS AND BURIN SPALLS TECHNOLOGICAL ATTRIBUTES. ....................................... 125 

GRAPH 14 FRAGMENTATION IN BLANKS. ................................................................................................................. 128 

GRAPH 15 LENGTH, WIDTH AND THICKNESS VALUES OF BLANKS. .................................................................................. 129 

GRAPH 16 LIPPING VALUES .................................................................................................................................. 130 

GRAPH 17 OVERHANG ABRASION IN BLANKS AND CORES. ........................................................................................... 130 

GRAPH 18 BULB VALUES IN COMPLETE AND PROX+MES BLANKS. ................................................................................ 131 

GRAPH 19 KNAPPING ANGLES IN BLANKS AND CORES. ............................................................................................... 131 

GRAPH 20 CORES DIMENSIONS. ............................................................................................................................ 134 

GRAPH 21 CORES ATTRIBUTES. ............................................................................................................................. 135 

GRAPH 22 MANAGEMENT FLAKES TECHNOLOGICAL ATTRIBUTES.................................................................................. 137 

GRAPH 23 CORE TABLETS, CORTICAL FLAKES AND SIMPLE FLAKES TECHNOLOGICAL ATTRIBUTES. ....................................... 138 

GRAPH 24 LAMINAR MORPHOLOGICAL ATTRIBUTES. ................................................................................................. 139 

GRAPH 25 MANAGEMENT BLADES TECHNOLOGICAL ATTRIBUTES. ................................................................................ 140 

GRAPH 26 SIMPLE BLADES, SIMPLE BLADELETS AND BURIN SPALLS TECHNOLOGICAL ATTRIBUTES. ....................................... 142 

GRAPH 27 FRAGMENTATION IN A1. ...................................................................................................................... 145 

GRAPH 28. LENGTH, WIDTH AND THICKNESS VALUES OF BLANKS. ................................................................................. 147 

GRAPH 29 LIPS IN BOTH ASSEMBLAGESΩ COMPLETE BLANKS. ....................................................................................... 148 

GRAPH 30 OVERHANG ABRASION IN CORES AND COMPLETE LAMINAR BLANKS ................................................................ 148 

GRAPH 31 BULBS IN COMPLETE BLANKS .................................................................................................................. 149 

GRAPH 32 KNAPPING ANGLES IN CORES AND COMPLETE BLANKS. ................................................................................. 150 

GRAPH 33 CORES ATTRIBUTES. ............................................................................................................................. 153 

GRAPH 34 CORES DIMENSIONS. ............................................................................................................................ 154 

GRAPH 35 MANAGEMENT FLAKES TECHNOLOGICAL ATTRIBUTES.................................................................................. 156 

GRAPH 36 CORE TABLETS, CORTICAL FLAKES AND SIMPLE FLAKES TECHNOLOGICAL ATTRIBUTES. ....................................... 157 

GRAPH 37 LAMINAR MORPHOLOGICAL ATTRIBUTES. ................................................................................................. 158 

GRAPH 38 MANAGEMENT BLADES TECHNOLOGICAL ATTRIBUTES. ................................................................................ 159 

GRAPH 39 SIMPLE BLADES, SIMPLE BLADELETS AND BURIN SPALLS TECHNOLOGICAL ATTRIBUTES. ....................................... 161 

 

file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441195
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441196
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441199
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441203
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441208
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441209
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441212
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441216
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441221
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441222
file:///C:/Users/Jacopo/Desktop/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59441225


 

 

List of Tables 
TABLE 1 AL-ANSAB 2009ς2011 ANALYSED SAMPLE. .................................................................................................. 95 

TABLE 2 AL-ANSAB 2018 ANALYSED SAMPLE ............................................................................................................. 96 

TABLE 3 Rha$b9 ¢L-D¦a.w(±Lנ! I DETERMINABLE BLANKS ANALYSED SAMPLE. .............................................................. 96 

TABLE 4 FUMANE A1 ANALYSED SAMPLE. .................................................................................................................. 97 

TABLE 5 FUMANE A2 ANALYSED SAMPLE. .................................................................................................................. 97 

TABLE 6 COMPARISON OF ASSEMBLAGES' COMPOSITIONS USING COMPLETE AND SEMI-COMPLETE BLANKS. .......................... 108 

TABLE 7 LAMINAR ASSEMBLAGES' COMPOSITIONS. .................................................................................................... 108 

TABLE 8 CORES CATEGORIES IN BOTH ANALYSED AL-ANSAB 1 ASSEMBLAGES. ................................................................. 113 

TABLE 9 BLANKS CATEGORIES. ............................................................................................................................... 118 

TABLE 10 ASSEMBLAGE COMPOSITION USING COMPLETE AND SEMI-COMPLETE BLANKS .................................................... 127 

TABLE 11 CORES CATEGORIES. ............................................................................................................................... 132 

TABLE 12 BLANKS CATEGORIES .............................................................................................................................. 136 

TABLE 13 PERCENTAGES OF COMPLETE BLANKS' CATEGORIES WITHIN THE TWO UNITS ...................................................... 145 

TABLE 14 CORES CATEGORIES. ............................................................................................................................... 150 

TABLE 15 COMPLETE AND SEMI-COMPLETE BLANKS DIVIDED BY CATEGORIES. .................................................................. 155 

TABLE 16 A/T VALUES LISTED FOR THE VARIOUS BLANKS' CATEGORIES IN THE STUDIED ASSEMBLAGES. ................................. 164 

TABLE 17 RESULTS OF THE WILCOXON STATISTICAL TEST ON THE DISTRIBUTIONS OF BLADES' AND BLADELETS' WIDTH 

MEASUREMENTS AND BLADELETSΩ AND LAST COMPLETE NEGATIVESΩ WIDTH MEASUREMENTS. .................................... 165 

TABLE 18 CHI-SQUARE TEST RESULTS OF AL-ANSAB 1 AND FUMANE A1-A2 SEMI TOURNANT AND NARROW FRONTED CORES' 

FREQUENCY AGAINST A HYPOTHETIC 50-50 FREQUENCY. .................................................................................... 172 

TABLE 19 FRAGMENTATION IN AL-ANSAB 1. ............................................................................................................ 213 

TABLE 20 LIPPING IN AL-ANSAB 1. ......................................................................................................................... 213 

TABLE 21 OVERHANG ABRASION IN BLANKS AND CORES AL-ANSAB 1. .......................................................................... 213 

TABLE 22 BULB VALUES IN AL-ANSAB 1. ................................................................................................................. 214 

TABLE 23 KNAPPING ANGLES IN CORES AND BLANKS, AL-ANSAB 1. ............................................................................... 215 

TABLE 24 CORE BLANKS, AL-ANSAB 1 ..................................................................................................................... 217 

TABLE 25 CORTEX COVERAGE POSITION ON CORES, AL-ANSAB 1. 1. ............................................................................. 218 

TABLE 26 STRIKING PLATFORM TYPE CORES, AL-ANSAB 1. .......................................................................................... 219 

TABLE 27 STRIKING PLATFORM RELATIONSHIP CORES, AL-ANSAB 1. ............................................................................. 220 

TABLE 28 FLAKING SURFACE RELATIONSHIP CORES, AL-ANSAB 1. ................................................................................. 221 

TABLE 29 NEGATIVES TYPES CORES, AL-ANSAB 1. ..................................................................................................... 222 

TABLE 30 NEGATIVES ORIENTATION IN CORES, AL-ANSAB 1. ....................................................................................... 223 

TABLE 31 BUTTS FLAKES, AL-ANSAB 1. ................................................................................................................... 224 

TABLE 32 BUTTS IN BLADES AND BLADELETS, AL-ANSAB 1.......................................................................................... 225 

TABLE 33 CORTEX COVERAGE IN FLAKES, AL-ANSAB 1. .............................................................................................. 227 

TABLE 34 CORTEX COVERAGE IN BLADES AND BLADELETS, AL-ANSAB 1. ........................................................................ 228 

TABLE 35 NEGATIVES TYPES IN FLAKES, AL-ANSAB 1. ................................................................................................ 230 

file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006800
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006802


 

 

TABLE 36 NEGATIVES TYPES IN BLADES AND BLADELETS, AL-ANSAB 1. ......................................................................... 231 

TABLE 37 NEGATIVES ORIENTATIONS IN FLAKES, AL-ANSAB 1. COMBINATIONS HAVING LESS THAN 1% OF THE TOTAL ARE 

COMBINED. .............................................................................................................................................. 233 

TABLE 38 NEGATIVES ORIENTATION IN BLADES AND BLADELETS, AL-ANSAB 1. COMBINATIONS NOT REACHING 1% OF THE TOTAL 

ARE COMBINED .......................................................................................................................................... 234 

TABLE 39 DISTAL TERMINATION IN BLADES AND BLADELETS, AL-ANSAB 1. .................................................................... 236 

TABLE 40 OUTLINE IN BLADES AND BLADELETS, AL-ANSAB 1. ..................................................................................... 237 

TABLE 41 PROFILE IN BLADES AND BLADELETS, AL-ANSAB 1. ...................................................................................... 238 

TABLE 42 CROSS-SECTIONS IN BLADES AND BLADELETS, AL-ANSAB 1. .......................................................................... 239 

TABLE 43 FRAGMENTATION, ROMANESTI-DUMBRAVITA I GH3. ................................................................................. 240 

TABLE 44 LIPPING IN BLANKS, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ............................................................................... 240 

TABLE 45 OVERHANG ABRASION IN LAMINAR BLANKS, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ............................................... 240 

TABLE 46 OVERHANG ABRASION IN CORES Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. .............................................................. 240 

TABLE 47 BULBS VALUES, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ..................................................................................... 241 

TABLE 48 KNAPPING ANGLES IN BLANKS, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ................................................................. 241 

TABLE 49 KNAPPING ANGLES IN CORES, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. .................................................................. 241 

TABLE 50 CORE BLANKS, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ...................................................................................... 242 

TABLE 51 CORTEX POSITION IN CORES, Rha$b9 ¢L L-D¦a.w(±Lנ! I GH3. ................................................................... 242 

TABLE 52 STRIKING PLATFORM TYPE, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ...................................................................... 242 

TABLE 53 STRIKING PLATFORM RELATIONSHIP, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ......................................................... 242 

TABLE 54 FLAKING SURFACE RELATIONSHIP, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ............................................................ 243 

TABLE 55 NEGATIVES TYPES IN CORES, Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. ................................................................... 243 

TABLE 56 NEGATIVES ORIENTATION IN CORES Rha$b9 ¢L -D¦a.w(±Lנ! I GH3. .......................................................... 243 

TABLE 57 BUTTS IN BLADES AND BLADELETS, ROMÂNE TI -D¦a.w(±Lנ! I GH3. ........................................................... 244 

TABLE 58 BUTTS IN FLAKES, ROMÂNE TI -D¦a.w(±Lנ! I GH3 .................................................................................. 244 

TABLE 59 CORTEX COVERAGE IN FLAKES, Rha$b9{נL-D¦a.w(±Lנ! I GH3 .................................................................. 245 

TABLE 60 CORTEX COVERAGE IN BLADES AND BLADELETS, Rha$b9{נL-D¦a.w(±Lנ! I GH3. ........................................... 245 

TABLE 61 NEGATIVES TYPE IN BLADES AND BLADELETS, Rha$b9{נL-D¦a.w(±Lנ! I GH3. .............................................. 246 

TABLE 62 NEGATIVES TYPES IN FLAKES, Rha$b9{נL-D¦a.w(±Lנ! I GH3. ................................................................... 246 

TABLE 63 NEGATIVES ORIENTATION IN FLAKES, Rha$b9{נL-D¦a.w(±Lנ! I GH3. COMBINATIONS NOT REACHING 1% OF THE 

TOTAL ARE COMBINED................................................................................................................................. 247 

TABLE 64 NEGATIVES ORIENTATION IN BLADES AND BLADELETS, Rha$b9{נL-D¦a.w(±Lנ! I GH3. COMBINATIONS NOT 

REACHING 1% OF THE TOTAL ARE COMBINED................................................................................................... 248 

TABLE 65 DISTAL TERMINATION IN BLADES AND BLADELETS, Rha$b9 ¢L-D¦a.w(±Lנ! I GH3. ....................................... 249 

TABLE 66 OUTLINE IN BLADES AND BLADELETS, Rha$b9 ¢L-D¦a.w(±Lנ! I GH3. ........................................................ 249 

TABLE 67 PROFILES IN BLADES AND BLADELETS, Rha$b9 ¢L-D¦a.w(±Lנ! I GH3. ........................................................ 250 

TABLE 68 CROSS-SECTIONS IN BLADES AND BLADELETS, ROMÂNE TI -D¦a.w(±Lנ! I GH3. ............................................. 251 

TABLE 69 FRAGMENTATION IN A1, FUMANE. .......................................................................................................... 251 

file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006813
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006813
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006832
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006833
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006834
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006835
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006836
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006837
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006838
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006838
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006839
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006839


 

 

TABLE 70 LIPPING IN BLANKS, FUMANE. .................................................................................................................. 252 

TABLE 71 OVERHANG ABRASION IN LAMINAR BLANKS, FUMANE. ................................................................................. 252 

TABLE 72 OVERHANG ABRASION IN CORES, FUMANE. ................................................................................................ 253 

TABLE 73 KNAPPING ANGLES IN BLANKS, FUMANE. ................................................................................................... 254 

TABLE 74 KNAPPING ANGLES IN CORES, FUMANE...................................................................................................... 255 

TABLE 75 BULBS VALUES, FUMANE. ....................................................................................................................... 256 

TABLE 76 CORE BLANKS, FUMANE. ......................................................................................................................... 257 

TABLE 77 CORTEX COVERAGE IN CORES, FUMANE. .................................................................................................... 258 

TABLE 78 STRIKING PLATFORM TYPE, CORES FUMANE. ............................................................................................... 259 

TABLE 79 STRIKING PLATFORM RELATIONSHIP, CORES FUMANE. ................................................................................... 259 

TABLE 80 FLAKING SURFACE RELATIONSHIP, CORES FUMANE. ...................................................................................... 260 

TABLE 81 NEGATIVES TYPES IN CORES, FUMANE. ...................................................................................................... 261 

TABLE 82 NEGATIVES ORIENTATION IN CORES, FUMANE. ............................................................................................ 262 

TABLE 83 BUTTS IN FLAKES, FUMANE. .................................................................................................................... 263 

TABLE 84 BUTTS IN BLADES AND BLADELETS ............................................................................................................ 264 

TABLE 85 CORTEX COVERAGE FLAKES, FUMANE ....................................................................................................... 266 

TABLE 86 CORTEX COVERAGE IN BLADES AND BLADELETS, FUMANE ............................................................................. 267 

TABLE 87 NEGATIVES TYPES IN FLAKES, FUMANE ...................................................................................................... 270 

TABLE 88 NEGATIVES TYPES BLADES AND BLADELETS, FUMANE. .................................................................................. 271 

TABLE 89 NEGATIVES ORIENTATION IN FLAKES, FUMANE. ........................................................................................... 273 

TABLE 90 NEGATIVES ORIENTATION IN BLADES AND BLADELETS, FUMANE. .................................................................... 274 

TABLE 91 DISTAL TERMINATION IN BLADES AND BLADELETS, FUMANE. ......................................................................... 276 

TABLE 92 OUTLINE IN BLADES AND BLADELETS, FUMANE. .......................................................................................... 277 

TABLE 93 PROFILE IN BLADES AND BLADELETS, FUMANE. ........................................................................................... 278 

TABLE 94 CROSS-SECTIONS IN BLADES AND BLADELETS, FUMANE................................................................................. 280 

 

 

file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006853
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006854
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006855
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006856
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006857
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006858
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006859
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006860
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006861
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006862
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006863
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006864
file:///G:/PHD%20Thesis%20by%20Chapters/Definitive%20Chapters/Dissertation_Gennai_Complete.docx%23_Toc59006865


 

1 

 

1. Introduction  
 

This chapter is aimed at portraying the state of the art of the research in both study areas, Europe and 

the Levant, and, thus, the context in which this analysis is conducted. Giving the vast literature and 

wealth of research carried out in these regions in more than 100 years, I will concentrate mostly on 

lithic industries, which are the focus of this dissertation. Furthermore, I will discuss only techno-

cultural units traditionally attributed to the earliest Upper Palaeolithic (UP) occurrences, namely the 

Early Aurignacian and the Protoaurignacian in Europe and the Early Ahmarian in the Levant. The 

first section, 1.1, provides the research history of the Aurignacian, then splitting in two for giving the 

most accepted definitions of Early Aurignacian, 1.1.2, and of Protoaurignacian, 1.1.3. Section 1.2 

deals with the Levantine UP record and the Early Ahmarian definition. Following, section 1.3 

provides a review of assemblages assigned to the above-mentioned techno-cultural units, subdivided 

in geographical order, trying to build up an objective evaluation of the early UP technical behaviour. 

Section 1.4 deals with the problems of imposing the Aquitanian model of Aurignacian development 

to the rest of Europe. Section 1.5 presents the theoretical models of Anatomically Modern Humans 

(AMH) dispersal into Eurasia, especially the Danube Corridor Hypothesis. Section 1.6 addresses the 

problematics raised by current dating methods. Finally, 1.7 provides a summary of the chapter and a 

formulation of the research question leading to this dissertation.  

1.1 Aurignacian  
 

An industry containing all the future hallmark of the Aurignacian, especially the split-base osseous 

point, was presented by E. Lartet after his excavations in 1852 at Aurignac cave in Haute-Garonne, 

SW France (Breuil, 1913; Chu and Richter, 2020; Djindjian, 2007; Tafelmaier, 2017). At the 

beginning of the XX century, the Aurignacian acquired its definitive chrono-stratigraphical position, 

thanks to H. Breuil, who divided it in Lower, Middle and Upper Aurignacian. Breuilôs definition of 

the Middle Aurignacian became the one, which today scholars refer as Aurignacian. It is based on 

the Aurignac inventory, an industry composed by an high frequency of carinated end-scrapers, less 

burins, heavily retouched blades, retouched bladelets and split-base osseous point (Breuil, 1913; 

Djindjian, 2007; Peyrony, 1933; Tafelmaier, 2017). 

After his excavations in Dordogne and Corrèze, D. Peyrony (1933) split the Aurignacian in five 

subsequent phases using osseous points as markers: 

Aurignacian I , split-base points (pointes à base fendue) 

Aurignacian II , lozenge massive base points (pointes losangiques plates) 

Aurignacian III , oval cross-section points (pointes à section oval) 

Aurignacian IV , biconical points (pointes biconiques) 
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Aurignacian V , beveled base points (pointes à base a biseau simple) 

In addition to the Aurignacian evolutive line, Peyrony established a second, contemporaneous one, 

featuring the apparent development of backed tools, the Perigordian (Peyrony, 1933): 

Perigordian I, backed knives, Chatelperronian points, corresponding to Breuilôs Lower Aurignacian 

Perigordian II , backed knives and marginally backed blades and bladelets 

Perigordian III , obliquely truncated blades and marginally backed blades and bladelets 

Perigordian IV, Gravette points, corresponding to Breuilôs Upper Aurignacian 

Perigordian V, Noailles burins, foliates and tanged points 

Regarding the Aurignacian, modern authors prefer the names of Early Aurignacian (Aurignacian I), 

Evolved Aurignacian (Aurignacian II), Late Aurignacian (Aurignacian III and IV) and they have 

abandoned the Aurignacian V (Laplace, 1966; Teyssandier and Zilhão, 2018).  

Between the 1950-1960s Peyronyôs model had been precised or modified, for instance the 

Perigordian was progressively dismantled, absorbed in the Chatelperronian and in the Gravettian. D. 

Sonneville-de Bordes recognised the marginally retouched bladelets, named Dufour bladelets, as true 

Aurignacian fossiles directeurs (Bon, 2006, 2002a; Delporte, 1991; Laplace, 1966). At the same time 

A. Cheynier introduced the term Mediterranean (Mediterranéen) comprising all industries of the 

Mediterranean rim, expanding from the Near East to other continents, slightly preceding or 

contemporaneous to the Aurignacian, featuring marginally backed bladelets (Laplace, 1966). 

Following that, G. Laplace moved the Perigordian II, renamed as Protoaurignacian 

(Protoaurignacien), into the Aurignacian evolutive line, which, in his theory of the leptolithic 

synthetotype, was a stage of the evolution of a more and more specialised laminar production ending 

with the fully-fledged Aurignacian (Laplace, 1966; Tafelmaier, 2017). The existence of a 

Aurignacian phase preceding the classic Aurignacian I was introduced by H. Delporte too, who 

renamed the Perigordian II in Aurignacian 0 (Delporte, 1991; Djindjian, 2007).  

At this point, the actual chrono-stratigraphic-cultural framework was formed, even though 

definitions have been partially modified and the focus is shifted from different types or from typology 

to technology (Bon, 2002a). 

The Aurignacian, in his broader sense, is perceived as the industry indisputably associated with 

AMHs dispersal in Europe, with a complex osseous technology, ornamental items and eventually 

figurative art (Conard and Bolus, 2003; Nigst et al., 2014; Tartar, 2015; Tejero et al., 2012; 

Teyssandier and Zilhão, 2018).  

From the lithic point of view, it features the massive introduction of standardised laminar products, 

especially bladelets (Bon, 2006, 2002a; Le Brun-Ricalens, 2005a; Le Brun-Ricalens et al., 2009). 

Here only the two earliest technocomplexes, the Early Aurignacian and the Protoaurignacian, will be 

dealt with.  
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1.1.2 Early Aurignacian 

The Early Aurignacian (Typical or Classic Aurignacian, Aurignacian I) definition relies heavily on 

the archaeological record of South-western France. The Aquitanian Aurignacian bears a clear 

typological signature, due to the strong presence of carinated end-scrapers (end-scrapers on thick 

blanks whose front is at least 30 mm high (Demars and Laurent, 1992) ) and robust blades, possibly 

bearing a scalar retouch referred as Aurignacian retouch (Bon, 2002a; Teyssandier, 2006). The 

negatives on the end-scrapers are consistent with frequent small and curved bladelets, rarely 

retouched in Dufour subtype Dufour bladelets (Le Brun-Ricalens et al., 2009). At the same time, 

Peyronyôs partition was widely applied, meaning that most of the Early Aurignacian sites where 

determined on the grounds of the, sometimes sole, presence of split-base points (SBP) (Banks et al., 

2013). The SBPsïEarly Aurignacian equivalence has been criticised repeatedly on the grounds that 

SBPs are identified also in Protoaurignacian contexts, found without diagnostic cultural context or 

with later radiometric determinations not coherent with the Early Aurignacian chronological 

framework (Bodu et al., 2013; Laplace, 1966; Moreau et al., 2015; Tafelmaier, 2017).  

Consistent and undisputed Early Aurignacian assemblages occur only in South-western France and 

in the AHIII and AHII of Geißenklösterle, Swabian Jura Germany (Bon, 2002a; Bordes and Tixier, 

2002; Teyssandier et al., 2006).  

Spanish and Italian sites are mostly attributed to the Early Aurignacian because of the appearance or 

the increased presence of carinated cores and antler technology; it must be noticed that the 

assemblages are mostly result of old excavations, which partially hampers the exact attribution 

(Arrizabalaga et al., 2009; Degano et al., 2019a; Tejero and Grimaldi, 2015). A strongly debated 

assemblage is AH 3 from the site of  Willendorf II in Lower Austria; where repeated excavations 

throughout the XX century and the early XXI century have discovered a small and probably highly 

scattered assemblage, which has been referred to the Early Aurignacian (Nigst et al., 2014; Nigst and 

Haesaerts, 2012), although the Early Aurignacian attribution of the assemblage is severely criticised 

on stratigraphical and techno-typological grounds (Teyssandier and Zilhão, 2018).  

Two Hungarian cave sites are often featured in the Early Aurignacian technocomplex, Ist§ll·skŖ and 

PeskŖ in the B¿kk mountains, particularly for their high content of bone and antler SBP and massive 

base points, which are have recently dated as early as å43 k cal BP (Hedges and Davies, 2008; Markó, 

2017). Despite the antiquity, the combination of small lithic inventories, few, if none, diagnostic 

lithic tool types and of problematics associated with post-depositional reworking is severely 

hampering any meaningful technocomplex attribution; on the other hand, surface collections in the 

nearby site of Nagyréde feature lithic tools resembling the French Evolved Aurignacian (Lengyel et 

al., 2006; Markó, 2015).  

Another famous site in Central Europe is Mladeļ, Czech Republic, where, supposedly repeatedly, 

various individuals, males, females and one child, have precipitated or been deposited in the cave 
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through karst chimneys (Svoboda, 2001, 2000). The bodies were accompanied by bi-conical oval 

cross-section bone points, referred as Mladeļ-type, and bone and ivory objects and ornaments 

(Svoboda, 2001, 2000). Calcareous crusts overlying the human remains provides minimum ages of 

37.6ï40.6 k cal BP and 38.8ï41.1 k cal BP, but direct dating of teeth provided a younger interval 

34.6ï36.7 k cal BP (Nejman et al., 2011; Wild et al., 2005). Therefore, Mladeļ, as most of the sites 

attributed to the Aurignacian in Central Europe, is related to an Evolved Aurignacian rather than an 

Early one (Svoboda, 2006).  

Further East, the Kostenki-Borshchevo sites complex, Middle Don (Russia), has yielded prismatic 

laminar cores, carinated end-scrapers, curved and twisted bladelets, which some are retouched in 

Dufour subtype Roc-de-Combe bladelets, and an Aurignacian blade in two locations: Kostenki 

14/LVA, a layer embedded in volcanic ash related to the Campanian Ignimbrite, and Kostenki 1/II 

and III (Anikovich et al., 2007; Bataille et al., 2018; Dinnis et al., 2019; Hoffecker et al., 2016; 

Sinitsyn, 1993, 2003). 

F. Bon established the Early Aurignacian lithic technological signature at the beginning of this 

century through the analysis of the Aurignacian assemblages of the lower level of Tuto de Camalhot 

and layers 2F, 2DE and 2A of Grotte des Hyènes at Brassempouy (Bon, 2002a). He reconciled the 

typological observations to technological ones: the two typological markers, the carinated end-

scrapers and the thick Aurignacian blades, are the expression of two dissociated production systems 

(Anderson et al., 2015; Bon, 2002b).  

The first one is the reduction of unipolar prismatic cores for the obtention of blades. The cores are 

manufactured on blocs already presenting the desired morphological characteristics, hence a minimal 

or absent shaping. The striking platform is thoroughly facetted, the flaking surface is framed by 

perpendicular sides, giving a parallel edges morphology. The presence of lateral ridges allows the 

continued extraction of lateral asymmetrical blades re-establishing the necessary convexities; in 

alternative, partial unifacial crest can be shaped easily. The blades are knapped with direct soft 

organic hammer percussion. (Bon, 2006, 2002a; Bordes, 2006).  

Bladelets are obtained through the carinated end-scrapers, small prismatic cores, and dihedral burins 

(Bon, 2002b). 

The carinated end-scrapers are the most used configuration for bladelets production. They are an 

independent production carried out on blocs, split blocs, or thick flakes. The striking platform is 

always installed on a long plain surface, which in case of blanks is offered by the ventral face. The 

bladelet flaking surface is placed on a distal termination exploiting the core thickness. From the 

striking platform, flakes are knapped on the lateral core surfaces creating a central crest, which is in 

a distal position regarding the bladelet flaking surface and will be determinant in the obtention of the 

researched bladelets. On the flanks, the flaking surface is isolated by two flakes removal, creating 

the guide ridges for the first inwards convergent bladelets; these will likely present a twisted edge 
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profile. The bladelets knapping proceeds towards the centre obtaining slightly curved bladelet (Bon, 

2002a; Bordes, 2006; Chiotti and Cretin, 2011). 

The prismatic bladelets cores follows the same principles of the blade cores. They are obtained on 

worse quality raw material and the striking platform remains plain. Burins are an extemporaneous 

production (Bon, 2002a). 

Early Aurignacian hard animal material industry, in addition to the SBPs, includes also bâtons percés 

and wedges in antler, awls and lissoirs in bone and ornamental artefacts, as the basket-shaped beads, 

in ivory (Higham et al., 2012; Rigaud et al., 2014; Tartar, 2015; Tartar et al., 2006; Tartar and White, 

2013). Non-modified tools are bone retouchers, naturally bevelled fragments used as wedges, picks 

and engraving objects (Tartar, 2015; Tartar et al., 2006; Tartar and White, 2013). 

The SBP manufacture process is the most complex. It involves sectioning the antler in different parts, 

these rods are split longitudinally in two, then after a long soaking, a crack is open longitudinally at 

the base with the aid of a pre-incision and then wedging, finally the point is shaped by scraping 

(Tartar, 2015; Tartar et al., 2006; Tartar and White, 2013; Tejero et al., 2012). Other experimentation 

provides contrasting results in the pre-soaking usefulness (Tejero et al., 2012). 

Ivory beads have a similarly complex manufacture. The material is collected sub-fossil ivory. 

Following the desiccation cracks, the shafts are broken into fragments, shaped into rods by scraping, 

then uniformly divided in discs by cutting and separated by snapping, finally the obtained discs are 

shaped into beads through abrasion and perforation (Rigaud et al., 2014; Tartar, 2015). 

The careful and repetitive manufacture processes is function of the need of standardised artefacts, 

either for hunting, either for social display (Tartar, 2015; Tartar et al., 2006). 

The technical tradition is therefore showing a clear structuration in two domains: domestic and 

cynegetic. The first one is represented by big lithic tools knapped from unipolar blade cores and by 

bone tools, the second by the small, standardised bladelets knapped from carinated end-scrapers and 

by the antler points (Anderson et al., 2015; Bon, 2006, 2002a; Tartar et al., 2006). The nature of the 

lithic exploitation of carinated end-scrapers and production of osseous points, made on a material 

available only cyclically, points to a clear anticipation of the needs (Bon, 2005, 2002a; Tartar, 2015; 

Tartar et al., 2006). 

The careful provisioning planning is also shown by lithic raw material procurement and sites 

distribution patterns (Anderson et al., 2015; Bon, 2002a). 

It has been suggested that the Early Aurignacian cultural adaptation resulted from the onset of 

deteriorated climatic conditions caused by the Heinrich Event 4. This would fit with osseous 

technology increase, where wood-working technical operations would have been transferred to hard 

animal material at the time of the development of steppe-tundra open biomes naturally favouring the 

reindeer (Banks et al., 2013; Tartar, 2015). A Bayesian analysis of the available radiometric 

determinations led Banks and colleagues in confining the Early Aurignacian in the 39.8ï37.9 k cal 



 

6 

 

BP timeframe and subsequently the Early Aurignacian sites distribution fitted best the Heinrich Event 

4 climatic conditions (Banks et al., 2013).  

Doubts on this model are cast by the exclusion of a site like Geißenklösterle, whose AHIII modelled 

start is determined at 43.0ï41.5 k cal BP, the inclusion of radiometric determinations obtained before 

the introduction of the ultrafiltration protocols and the use of an imprecise definition of Early 

Aurignacian, heavily relying on the presence of SBPs (Higham et al., 2012; Tafelmaier, 2017).  

1.1.3 Protoaurignacian 

As early as the ó60s, prehistorians started to recognise a different facies they could attribute to the 

Aurignacian but not to the Early Aurignacian, therefore they name it Protoaurignacian, Archaic or 

Initial Aurignacian and Aurignacian 0 (Bazile and Sicard, 1997; Bon, 2002a; Delporte, 1991; 

Laplace, 1966). Protoaurignacian originated from G. Laplace and had been applied to sites studied 

by him or in areas where his legacy is stronger, such as Italy (Bon, 2002b). Archaic/Initial 

Aurignacian was designated by F. Bazile and D. Sacchi for describing their sites in Mediterranean 

France (Bazile and Sicard, 1997; Bon, 2002b). Aurignacian 0 or Aurignacian Ia were employed by 

authors like H. Delporte and P. Y. Demars, in a sort of compromise with Peyronyôs partition 

(Delporte, 1991; Djindjian, 2007). 

Typologically, the Protoaurignacian has been defined as an industry massively featuring marginally 

backed bladelets, either the Dufour bladelets, with alternate or simply inverse retouch, or the 

Krems/Font Yves bladelets/points, with bilateral direct retouch (Broglio and Laplace, 1966; Laplace, 

1966). The blanks are straight-profile, elongated and fairly big bladelets (Bon, 2002a; Demars and 

Laurent, 1992; Falcucci et al., 2018; Le Brun-Ricalens et al., 2009). Laplace identified two 

Protoaurignacian variants, the classic with marginally backed artefacts (à pièces à dos marginal) and 

the rarer, and stratigraphically later, with carinated end-scrapers (à grattoirs carénés) (Laplace, 

1966). The latter is reminiscent of Aurignacian 0ôs definition given by Delporte, who noticed the 

absence of Aurignacian blades in some Aurignacian assemblages (Delporte, 1991; Djindjian, 2007).  

The core of the Protoaurignacian sites distribution is the (wider) Mediterranean rim: therefore 

Cantabria (Arrizabalaga et al., 2009; Tafelmaier, 2017) and Catalunya in Spain (Ortega Cobos et al., 

2005; Soler Subils et al., 2008), the French Pyrenees (Barshay-Szmidt et al., 2018; Laplace, 1966; 

Normand and Turq, 2005), the French Midi (Bazile and Sicard, 1997; Onoratini, 2008; Porraz et al., 

2010; Slimak et al., 2006), in Italy on the Tyrrenean side, the Balzi Rossi sites in Liguria (Bazile, 

2002; Kuhn and Stiner, 1998; Riel-Salvatore and Negrino, 2018), La Fabbrica in Tuscany (Dini et 

al., 2012), La Cala, Serino and Castelcivita in Campania (Gambassini, 1997; Wood et al., 2012) and 

on the Adriatic side, Paglicci in Apulia and Grotta di Fumane in Veneto (Broglio et al., 2005; Palma 

di Cesnola, 2006). Lately, new sites have been added for the French continental context, like Le 

Piage in Northern Aquitaine (Bordes, 2005), Les Cottès in the western Parisian Basin (Roussel and 
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Soressi, 2013), Grotte du Renne at Arcy sur Cure, Burgundy (Bon and Bodu, 2002) and Trou de la 

Mère Clochette in the French Jura (Bodu et al., 2013; Szmidt et al., 2010).  

Sites that have been attributed or linked with the Protoaurignacian are Krems-Hundssteig in Lower 

Austria (Broglio and Laplace, 1966; Nigst and Haesaerts, 2012; Teyssandier, 2007), Tincova in 

Romania (Banks et al., 2013; Teyssandier, 2007), Kozarnika in Bulgaria (Sirakov et al., 2007; 

Tsanova, 2008; Tsanova et al., 2012), in Crimea Siuren I layers H and G (Bataille, 2016; Demidenko 

and Noiret, 2012). Recently, Dinnis and colleagues claim Protoaurignacian characters for the 

Kostenki 17/II assemblage of the Russian Kostenki-Borshchevo sites complex (Dinnis et al., 2019) 

but Bataille and colleagues have severely criticised such attribution (Bataille et al., 2019).  

The lithic technological signature was illustrated again by F. Bon in collaboration with P. Bodu, 

when they reassessed the Aurignacian assemblage of layer VII of Grotte du Renne (Bon, 2002a; Bon 

and Bodu, 2002).  

The main chaîne opératoire consists of a continuous reduction of blocs for an intercalated or 

subsequent knapping of slender blades and bladelets. Differently than the Early Aurignacian 

prismatic cores, the striking platform is kept plain, and the flaking surface has a convergent shape. 

This is in function of the lateral elements used for the cintrage and carenage operations that are 

plunging and inwards skewed blades: in this way, the proximo-mesial part of the flaking surface is 

maintained straight, while it rapidly curves in the distal part. The skewed lateral blades are 

progressively knapped more and more laterally, thus proximally expanding the striking platform and 

the flaking surface on the adjacent core faces, while it centres in distal part: hence, the core acquires 

a sub-pyramidal shape. The knapping fashion is maintained until the exhaustion of the core, therefore 

shifting from blades to bladelets production throughout the volume reduction.  

Independent bladelets cores are recorded too, depending on the exploitation of originally small core 

volume, blanks edges, especially the so called carinated burins, and rare carinated end-scrapers (Bon, 

2002a; Bordes, 2006). More than the question of an independent bladelet production, the important 

point to record is the feeble existence of independent blade knapping (Teyssandier and Liolios, 

2008). 

Rare osseous points, in ivory or cervid antler, sometimes SBPs, are found in El Castillo, Les Abeilles, 

Grotte du Renne, Le Piage, Trou de la Mère Clochette, Gatzarria and Isturitz (Anderson et al., 2015; 

Bodu et al., 2013; Szmidt et al., 2010; Tartar, 2015; Tejero et al., 2012). In lôArbreda a SBP is found 

in a level featuring the same Protoaurignacian lithics as the inferior layer, similar situation in Fumane 

(Bon, 2002a; Falcucci, 2018; Tartar, 2015). By-products are identified in Trou de la Mère Clochette 

and Isturitz (Tartar, 2015). At Mochi a SBP is recorded just between the Early Aurignacian (F) and 

the Protoaurignacian (G) layers (Tafelmaier, 2017). Doubts have been cast for the Grotte du Renne, 

Trou de la Mère Clochette and Fumane SBPs (Teyssandier and Zilhão, 2018).  

In any case, antler and bone implements are similar to the Early Aurignacian ones, and there are no 

significant differences in the manufacture processes (Tartar, 2015). Nevertheless, it has been argued 
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that no antler working can be safely attributed to the Protoaurignacian and that the manufacture of 

antler points is an Early Aurignacian introduction (Tejero and Grimaldi, 2015). 

Ivory is used for a wider range of tools, such as non-split projectile points, domestic activities piercers 

and symbolic artefacts such as beads, rings and engraved rods, but most of the pendants are in shell 

(Tartar, 2015; Teyssandier, 2006; Teyssandier and Liolios, 2008). 

Overall, some authors suggest that Protoaurignacian technical behaviour shows lesser structuration, 

which can be traced also in the available sites distribution, often located on big network axes and 

witnessing small mobile groups (Anderson et al., 2015; Porraz et al., 2010). Such conclusions are 

rejected for the Bombrini site, where the earliest layer suggest a more structured logistical land-use, 

while residential mobility is recorded in the youngest layer (Riel-Salvatore and Negrino, 2018).  

There is an ongoing debate over whether the Protoaurignacian represents an early phase of the 

Aurignacian technocomplex, Laplace sensu, a contemporaneous technocomplex geographically 

detached from the Early Aurignacian, as hypothesised by F. Bon, or a technological adaptation to 

time-constraint climatic conditions (Banks et al., 2013; Bon, 2002a; Laplace, 1966).  

In the few sequences where both facies are found, stratigraphical data is pointing towards a 

precedence of the Protoaurignacian (Barshay-Szmidt et al., 2012; Bordes, 2006; Laplace, 1966; 

Normand and Turq, 2005; Roussel and Soressi, 2013). The same was suggested for radiometric 

determinations, but the new dates of Geißenklösterle, where only Early Aurignacian is found, point 

to a contemporaneous appearance around 43-42 ka cal BP (Anderson et al., 2015; Benazzi et al., 

2015; Douka et al., 2012; Higham et al., 2012). Two other sites from Southern Iberia, Bajondillo 

cave (Malaga bay, Spain) and Lapa do Picareiro (west-central Portugal), have been recently 

presented as the westernmost occurrence of the early Upper Palaeolithic (eUP) in Europe (Cortés-

Sánchez et al., 2019a; Haws et al., 2020). Due to their rather small lithic assemblages it is impossible 

to assign them to any of the two technocomplexes at stake and, in the case of Bajondillo, some 

authors even question if it is a case of stratigraphical mixing (Anderson et al., 2019; Cortés-Sánchez 

et al., 2019b, 2019a; de la Peña, 2019; Haws et al., 2020). Traditionally, the end boundary of the 

Protoaurignacian was put at the Campanian Ignimbrite stratigraphical occurrence/Heinrich Event 4 

onset, the technological reassessment of assemblages and new radiometric dates are suggesting a 

prolonged survival of the technocomplex (Banks et al., 2013; Falcucci, 2018; Giaccio et al., 2017; 

Palma di Cesnola, 2006; Riel-Salvatore and Negrino, 2018; Wood et al., 2012). 

1.2 The Levantine UP record and the Early Ahmarian 

At the time of the European Palaeolithic record systematisation, at the start of XX century, Levantine 

Palaeolithic research did not experience such turmoil, on the opposite, most of the European 

researchers in the Levant unabashedly cast the European cultural entities on the Levantine 

archaeological record (Monigal, 2002). De Morgan, in 1927, was among the first researchers to point 

out that Levantine record may had had a different development than the European one, if only for its 
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different geographical setting (Monigal, 2002). A general framework of Levantine cultural 

development was introduced only in 1934, much later than the European de Mortilletôs one (Monigal, 

2002). 

In 1925 F. Turville-Petre began excavations in Wadi Amud in the locations of Mugharet el-Emireh 

and Zuttiyeh cave, where he noticed that Emireh yielded Aurignacian-like artefacts, such as end-

scrapers, carinated end-scrapers and nosed end-scrapers, associated with Mousterian points and 

sidescrapers. D. Bate supported this association defining it a possible MPïUP Transition (Gilead, 

1991; Monigal, 2002).  

The most iconic Levantine sites were firstly excavated in this period: 

Ksar Akil was among the first sites explored in a scientific way, findings from treasure hunters 

prompted E. Day to lead an excavation of 5 m deep reconstructing three arbitrary layers in 1922. 

Then Mme. Delcourt recognised more undetected stratification and the change of artifacts through 

depth, leading to the first real scientific excavation of the site in 1937-1938 by J. Doherty, who had 

to stop due to World War II and whose results were published only in 1947 (Bergman, 1988; 

Monigal, 2002).  

In 1930ï1933 A. Rust excavated the Yabrud rock-shelters I and II, in the Syrian Anti-Lebanon, 

providing a long stratigraphic sequence going from the Lower Palaeolithic to the Mesolithic. Later 

he was able to connect his findings with those in Palestine (Monigal, 2002).  

D. Garrod was the first formal prehistorian archaeologists to work in the Levant, between 1929ï1934 

she supervised and excavated sites as elïWad, Tabun, Kebara, Skhul and Wadi elïMughara. Being 

also extensively trained on the European record she was able to discern different developments or to 

support similarities in types (Monigal, 2002). 

The other founder father of Levantine Palaeolithic research is R. Neuville, roughly in the same 

timeframe of Garrod, he excavated and surveyed the Judean desert, discovering sites as Erq el Ahmar, 

Oumm Qatafa, Abou Sif, Sahba, and Qafzeh (Monigal, 2002). The works of Garrod and Neuville 

provided the nowadays cultural development framework (Monigal, 2002). They still show an 

Eurocentric perspective (Belfer-Cohen and Goring-Morris, 2014; Monigal, 2002). The main 

technological typological shift between the Middle Palaeolithic (MP) and UP is the adoption of serial 

bladesïbladelets production (Belfer-Cohen and Goring-Morris, 2014; Garrod, 1957). 

R. Neuville divided the Palestinian UP in six phases, the first four have noticeably European 

ascendants the last two are characterised by original characters (Neuville, 1934): 

Phase I: characterised by a less elongated, thin, convergent blank with a basal thinning (later Emireh 

point), more elongated backed points, similar to Gravette points, and thin end-scrapers with short 

retouch on blades or oval flakes.  

Phase II: the elongated backed points increase in numbers and the back is more rectilinear. Carinated 

end-scrapers and busked burins 
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Phase III: smaller and more rectilinear backed points. End-scrapers on flakes. 

Phase IV: characterised by the appearance of nosed end-scrapers and end-scrapers on thick blades. 

Phase V and IV: microliths, burins on concave truncations and carinated end-scrapers.  

The Roman numeral identifies a unilineal evolution through time, the first four phases where broadly 

compared to European UP. He believed that the MPïUP passage is a change in typo/technology, 

hominid and environment (Monigal, 2002). 

Slightly contemporaneously D. Garrod suggested a different division in (Monigal, 2002): 

Lower Aurignacian: characterised by the Emireh point 

Middle Aurignaci an: characterised by Krems/Font-Yves points on smaller blanks. Later by the 

introduction of carinated and nosed end-scrapers. 

Atitlian or Upper Aurignacian : polyhedric and carinated burins, with some backed points. 

 

Later, she accepted the Neuville succession, introducing some technological characters as well 

(Garrod, 1957): 

Phase I: blades are associated with Levallois blades and scrapers, which are resembling those of the 

Late Mousterian. Typical tool type is the Emireh point, triangular blank with basal thinning. Other 

tool types are backed knives, thin, simple end-scrapers, and some undiagnostic burins.  

Phase II: represented in few sites. Backed points that are in-between those of Phase I and Phase III. 

Phase III: named Lower Antelian. Characterised by backed points resembling the Font-Yves points 

and pointed bladelets. Carinated end-scrapers are found in the Mount Carmelo sites, but less in open-

air contexts. 

Phase IV : named Upper Antelian. Carinated burins and nosed end-scrapers plus rare osseous 

biconical points. 

Phase V: named Atlitian. The carinated burins and narrow carinated end-scrapers form the big 

majority of the tool types. 

Phase VI: named Kebaran. Characterised by small backed bladelets, pointed at the two extremities.  

Later the Font-Yves points have been named el-Wad points (Belfer-Cohen and Goring-Morris, 2014; 

Gilead, 1991). 

It is noticeable that in this late version Garrod begins the practice of distancing the Levantine 

industries from the European ones renaming them after local sites, implying the recognition of 

different and somewhat parallel evolution of the two records (Monigal, 2002). 

Classification based on the UP Levantine reference stratigraphical sequence, Ksar Akil, was 

suggested by L. Copeland in 1975 (Belfer-Cohen and Goring-Morris, 2017; Gilead, 1991): 
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Ksar Akil Phase A: characterised by chamfered pieces, chanfreins, tools on flakes where a distal 

tranchet blow is struck from a prepared edge, and generic UP tools on Levallois blanks.  

Ksar Akil Phase B: increase of end-scrapers and retouched blades, reduction of Levallois blanks 

and chamfered pieces. 

Levantine Aurignacian Phase A: not found outside Ksar Akil. Dominated by el-Wad points and 

flat faced burins. 

Levantine Aurignacian Phase B: dominated by carinated and nosed end-scrapers. Cfr. Antelian.  

Levantine Aurignacian Phase C: increase in burins and bladelets. Cfr. Atlitian. 

Kebaran 

Ksar Akil has a complex excavation history, after World War II the excavation resumed in 1947ï48, 

under the direction of J. Ewing and arriving 19 m deep. The excavation was restarted under Tixier in 

1969ï1975, thanks to the improvements in excavation techniques he managed to recognise more 

levels of occupation, but he had to stop at level X, upper UP section, because of the Lebanese Civil 

War. In total the site has a 23 m thick deposit, divided in thirty-six levels, spanning from Mousterian 

to the late UP, including the MP to UP transition; the stratigraphical sequence is divided in three big 

blocks by cave vault partial collapses associated with climatic weathering: the MP, the earliest UP 

(IUP and Ahmarian) and the later UP and Epi-Paleolithic (Bergman, 1988; Bergman et al., 2017; 

Douka et al., 2013).  

A modern interpretation of Ksar Akil stratigraphical sequence and industries is developed by C. 

Bergman, whose the UP phases are here reported (Bergman et al., 2017; Douka et al., 2013): 

Stone Complex 1, stratigraphical hiatus between the MP and the UP. 

Phase X, former Ksar Akil Phase A, related to the Initial Upper Palaeolithic 

Xa: levels XXVïXXIV. Opposed platforms parallel edges cores, producing elongated flakes, blades 

and elongated Levallois points. Chamfered pieces, end-scrapers, and burins on truncation. 

Xb: levels XXIIIïXXI. Single faceted platform convergent edges prismatic cores, producing 

elongated flakes and convergent blades similar to elongated Levallois points. Chamfered pieces, end-

scrapers, and burins on truncation. 

Phase IX, former Ksar Akil Phase B, related to the Northern Ahmarian facies. Levels XX/XIXïXVI. 

Opposed plain platforms parallel edges cores, producing thin blades. End-scrapers, backed blades, 

robust el-Wad points, and pointes à face plan, which are leaf-shaped points with invasive retouch 

and occasional basal thinning.  

Stone Complex 2, Levels XVïXIV. Correlated with HE 4.  

Phase VIII, former Levantine Aurignacian A, unassigned. Level XII. Production of twisted and 

curved bladelets and blades. Multifaceted and carinated burins, carinated and nosed end-scrapers. 

Phase VII, former Levantine Aurignacian B, affinities with southern Early Ahmarian. Levels XI. 

Production of straight or curved blades and bladelets from single platform narrow fronted cores.  
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Phase VI, former Levantine Aurignacian B in VIII and C in VII, related to Levantine Aurignacian. 

Level X. Production of twisted and curved bladelets and blades. Multifaceted and carinated burins, 

carinated and nosed end-scrapers. 

Phase V, tentatively identified, unassigned. Level IX. Production of twisted and curved bladelets 

and blades. Multifaceted and carinated burins, carinated and nosed end-scrapers. 

Phase IV, former Levantine Aurignacian C, related to the Atlitian. Level VIII. Production of twisted 

and curved bladelets and blades. Multifaceted and carinated burins, carinated and nosed end-scrapers.  

Phase III, former Levantine Aurignacian C, unassigned. Level VII. Production of twisted bladelets. 

End-scrapers, burins and carinated burins. 

Phase II, unassigned, southern Early Ahmarian affinities. Level V. Production of curved bladelets. 

Retouched bladelets, burins and end-scrapers, especially microdenticulated Ksar Akil scraper.  

Phase I, former Kebaran, related to the Masraqan. Level IV. Production of straight and curved 

bladelets. Backed bladelets, microgravettes, geometric microliths, burins, end-scrapers 

 

During the 50sôïearly 90sô period the surveys and the excavations multiplied throughout the Levant, 

feeding into the already established cultural development model, opening new geographical areas for 

research, and restructuring the Upper Palaeolithic framework. Especially after the works of Marks in 

the Negev and Gilead in the Sinai published in 1981 (Belfer-Cohen and Goring-Morris, 2014; Gilead, 

1991; Monigal, 2002).  

Nowadays the early Levantine UP is divided in (Belfer-Cohen and Goring-Morris, 2017, 2014; 

Bergman, 1988; Bergman et al., 2017; Gilead, 1991): 

Initial UP/Emiran : a northern version found in Ksar Akil layers XXVïXXIV characterised by 

chamfered pieces on Levallois blades and flakes, tools which present a tranchet-blow giving a 

bevelled shape. In the South, namely at Boker Tachtit 1 and 2 it is characterised by the Emireh point, 

inversely retouched. Later North and South are joined in the production of morphologically Levallois 

blades and elongated points with facetted butts from single platform, unidirectional, pyramidal cores 

(Ksar Akil layers XXIIIïXXI/XX, Tor Sadaf, Umm el Tlell layers II and III 2A). 

Ahmarian : based on the work of Marks and Gilead in the Negev and Sinai, it was introduced as a 

new UP technical tradition else than the Aurignacian. It was found earlier in Qafzeh and in Erq el-

Ahmar but failed to be recognised. Following radiometric datings, it has a prolonged chronological 

persistence. It is subdivided in 

Early Ahmarian , characterised by single platform, unidirectional, flaking surface on narrow face 

cores producing series of blades and bladelets. The most typical tool type is the el-Wad point, a 

variedly retouched convergent blade/bladelet. Burins and end-scrapers are manufactured from flake 

by-products. 
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Late Ahmarian (Masraqan), despite showing a technological degree of continuity with the Early 

Ahmarian, it is chronologically assigned to the Epi-Palaeolithic.  

Levantine Aurignacian: it is a discussed entity, perceived as a short intrusion from Europe. It is 

found only in coastal cave settings, broadly contemporaneous with the Early Ahmarian found in 

desertic/steppe areas. It is characterised by carinated forms on blades, Aurignacian scalar retouch, 

Dufour bladelets and osseous points. 

Atitlian : it is an industry found in the Mediterranean cave settings, based on flake production and 

the manufacture of burins on truncation.  

It is evident then that the earliest true volumetric UP industry in the Levant is the Early Ahmarian 

(Belfer-Cohen and Goring-Morris, 2009; Gilead, 1991). The Early Ahmarian features a production 

of microlithic, straight, convergent bladelets; they come from independent knapping or integrated 

continuous blades to bladelets cores; they are mostly modified in el-Wad points, which design a huge 

spectrum of lightly retouched, pointed through retouch or already convergent in shape blades or 

bladelets (Belfer-Cohen and Goring-Morris, 2008; Gilead, 1983; Gilead and Bar-Yosef, 1993; 

Goring-Morris and Davidzon, 2006). 

The Early Ahmarian is well distributed all across the Levant mostly in open-air sites in the Southern 

desertïsteppe regions, and in caves in the Mediterranean area (Belfer-Cohen and Goring-Morris, 

2014; Bergman et al., 2017; Goring-Morris and Belfer-Cohen, 2018). Ahmarian ascendants have 

been proposed for the Early Baradostian in the Iranian Zagros mountains, an industry characterised 

by single platform prismatic cores producing straight blades and bladelets, occasionally retouched in 

the Arjaneh point (Belfer-Cohen and Goring-Morris, 2012; Tsanova et al., 2012). Also, Ahmarian 

features have been found in the Caucasus EUP (Golovanova and Doronichev, 2012). 

The Early Ahmarian is divided in two cultural facies, the Northern one, found principally in cave 

sites like Ksar Akil and ¦­aĵēzlē, and the Southern one, the typical Early Ahmarian from open-air 

sites. The main difference is the use bidirectional plain platforms blades cores, which results in 

straighter blanks and the pointe à face plan in the Northern facies (Bergman, 1988; Bergman et al., 

2017; Goring-Morris and Davidzon, 2006; Kadowaki, 2018; Kadowaki et al., 2015). An explanation 

for such dichotomy would be that the Northern Early Ahmarian represents an adaptation to a mixed 

forestïsteppe biome, while the Southern Early Ahmarian a later adaptation to the steppeïdesert 

conditions (Richter et al., 2020).  

The Southern Early Ahmarian technological signature was established by A. Davidzon and N. 

Goring-Morris,  through the extensive refits found at Nahal Nizzana XIII (Davidzon and Goring-

Morris, 2003; Goring-Morris and Davidzon, 2006): 

Raw material selection prefers lenticular siliceous large cobbles. There are several variants, all 

underlining a single concept: the narrow-fronted core for integrated bladesïbladelets production. The 

flaking surface is constantly placed on the shorter, narrow face and it is exploited unidirectionally. 
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The striking platform and a distal crest are placed on the parallel longitudinal faces. The striking 

platform is prepared through a single cortical flake removing the whole longitudinal pebble edge, 

while the distal crest, forming the distal convexity, can be shaped through the bifacial knapping. The 

core flanks can be shaped, decorticated, and narrowed, by flakes struck from the striking platform. 

The back of the core is left untouched or flat. The striking platform is plain and steep angled, 

frequently renewed through total tablets struck from the flaking surface and the overhang is abraded. 

The frontal knapping rhythm is maintained throughout the production, blades and bladelets are 

knapped from one edge to another. Lateral core-edge, wider and slightly twisted blades sometime 

distally shaped in a unifacial crest, or lateral flakes, maintain the lateral convexities. The production 

is geared on straight or slightly curved blades and bladelets that are retouched in el-Wad points. The 

flake by-products are used for producing thick burins or end-scrapers. The envisioned techniques are 

direct hard hammer percussion for flakes and direct marginal soft stone hammer percussion for the 

laminar blanks. In cases of breaks on hinging accidents, the distal portion could be removed with a 

punch to restore the flaking surface. 

The Early Ahmarian, especially in the Southern open-air sites, seems to show comparatively small 

sites with lithic production on site. This would point to small human groups moving frequently in 

the landscape (Belfer-Cohen and Goring-Morris, 2017; Gilead, 1991; Richter et al., 2020). 

Bone technology is not well attested in the Early Ahmarian, a bone point is known from Abu Noshra 

II and a split base point from El Quseir D, but in generally bone tools production seems more 

sustained in the Levantine Aurignacian (Gilead, 1991). Most of the ornaments are fabricated on 

marine shells (Abulafia et al., 2019; Gilead, 1991; Kuhn et al., 2009; Richter et al., 2020). 

The dating of the Early Ahmarian is quite complex, sites in desertic southern areas are dated between 

38ï30 k uncal BP, mostly concentrated in the younger half of the interval (Gilead, 1991). Caves in 

the north areas, such as Kebara and Manot, features much earlier dates around 47ï46 cal BP, but 

both contexts have issues of re-depositions, Manot, and possible mixing, Kebara (Abulafia et al., 

2019; Bar-Yosef et al., 1996; Rebollo et al., 2011; Zilhão, 2013). Ksar Akil has been recently 

independently dated, in one case the Ahmarian is indicated to last in the approximate 42ï40 k cal BP 

interval, interrupted at the onset of the Heinrich Event 4, in another case it is retro-dated to at least a 

millennium earlier (Bosch et al., 2015; Douka et al., 2013). ¦­aĵēzlē is dated to 34ï29 k uncal BP, 

approximately 40ï33 k cal BP, or 38.5-36 k cal BP (Douka, 2013; Kuhn et al., 2009). Therefore, a 

similar contemporaneous age as the European Protoaurignacian and Early Aurignacian seems the 

best estimate.  
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1.3 eUP detailed technical behaviour review 

In this section a review of the most significative eUP assemblages in the literature is given. Sites are 

divided by broad regional setting. Notions about the stratigraphical setting and integrity, the main 

technological information and typological characteristics, the application of a typometrical definition 

of blades and bladelets and the authorsô cultural attribution are presented. Not all assemblages have 

been object of the same degree of technological analysis; most of them come from old excavations, 

with different methodological standards, for instance, the lack of systematic application of a sieving, 

in particular wet-sieving, procedure for the retrieval of smaller artefacts.  

 

Figure 1 eUP sites mentioned in the technological review.  palaeocoastlines with -65 m sea levels modified from (Zickel et 

al., 2016). 
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1.3.1 Southern Levant 

 

Figure 2 Detailed map of the reviewed eUP Levantine sites.  

Abu Noshra I and II (Phillips, 2003, 1988). 

Setting 

They are open-air sites. Abu Noshra I features a main lower archaeological horizon. Abu Noshra II 

is 50 m apart from I, it shows a higher extension.  

Technology 

Raw material is mostly semi-local flint collected in a 15 km distance; some imports come from 60 

km distance. 

Two chaînes opératoires are recognised. Production of intercalated bladesïbladelets and 

independent bladelet production. 

Prismatic cores: the flaking surface is placed on the longitudinal face, it is exploited unidirectionally. 

The striking platform is plain and steep-angled. They are manufactured out of ovoid and cylindrical 

flint pieces. In some cases, blocks are imported already roughed out. They produce laminar blanks. 

Longitudinal carinated cores: the flaking surface is placed on the blank longitudinal edge, it is 

exploited unidirectionally. It produces bladelets.  

The envisioned knapping technique is direct soft hammer percussion for laminar blanks and direct 

hard hammer percussion for flakes blanks.  
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Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

The tool assemblage consists of backed and laterally retouched blades and bladelets, burins, 

especially dihedral, and end-scrapers on blades. 

Cultural attribution 

Attributed to the Lagaman, equivalent to the southern Early Ahmarian. 

Gebel Maghara (Lagama) (Bar-Yosef and Belfer-Cohen, 1977; Gilead, 1983). 

Setting 

It is an open-air sitesô complex. The sites are witnessing single occupations buried in sediments of 

sand and scree of wadi el-Masagid terraces, at the foot of Gebel Lagama. Some of the sites are found 

on the surface due to the deflation of the sedimentary context, nevertheless erosion was not powerful 

enough to disperse ashes from hearths.  

Technology 

The raw material is non-local flint imported from the central Gebel Maghara and the southern wadi 

el-Masagid areas.  

Three chaînes opératoires are recognised. Continuous production of bladesïbladelets.  

Prismatic cores: cores are exploited unidirectionally, the striking platform is plain, and the overhang 

is micro-chipped. The core can be decorticated, especially creating a flat posterior face, or left 

untouched except for the flaking surface and striking platform. They produce blades and mostly 

bladelets: result of a continuous knapping and scarcity of flint in the vicinities, therefore high core 

reduction. While blades have curved profiles, bladelets are straight.  

Longitudinal carinated cores: the flaking surface is placed on a blank longitudinal edge, it is exploited 

unidirectionally. 

Multiplatform cores: they are a minority, mostly for exploiting more efficiently good quality raw 

material. Platforms can be opposed or independent.  

Typometry 

No bladesïbladelets dimensional threshold is given. The mean width rarely exceeds 12 mm. 

retouched bladelets are defined as those <9 mm wide. 
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Main typological characters 

Blades and bladelets display marginal, semi-abrupt retouch. Many are retouched in el-Wad points. 

Burins are low in number, mostly dihedral and on thick flakes.  

Cultural attribution 

Attributed to the Lagaman, equivalent to the southern Early Ahmarian.  

Qadesh Barnea 601 (Gilead and Bar-Yosef, 1993). 

Setting 

It is an open-air site on an upper wadi terrace. The site has two occupation horizons, B, the lower 

and richest, and A, divided by a sterile thin layer.  

Technology 

The raw material is local flint.  

One chaîne opératoire is recognised. Production of blades. 

Nodules are split on anvil or by direct percussion. The core is reduced and decorticated by flakes. 

Then they are knapped for thin blades obtention. The striking platform is maintained through core 

tablets. 

Typometry 

The average blade is 13.6ï14.3 mm wide.  

Main typological characters 

Few burins and end-scrapers, some end-scrapers on thick flakes. El-Wad points, with marginal, fine 

lateral or bi-lateral retouch are featured alongside marginally backed blades and bladelets. 

Cultural attribution 

Attributed to the Lagaman, equivalent to the southern Early Ahmarian.  

Boker A (Monigal, 2003, 2002). 

Setting 

It is an open-air site. It features a single occupation. 

Technology 

Raw material is local flint readily available in close proximity with primary and secondary outcrops 

as laminated nodules and cobbles. 

A single chaîne opératoire is recognised. Continuous production of blades and bladelets.  
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Prismatic on narrow face cores: the flaking surface is placed on a core narrow face, it is exploited 

unidirectionally. The narrow face is naturally obtained from the disc shape of the original nodule. 

The striking platform is plain and steep-angled, the overhang is abraded. The knapping begins 

preferentially on a natural ridge, occasionally it can be shaped in a crest. The knapping of thin, 

parallel edges blades and bladelets continues frontally until exhaustion. Management of the lateral 

convexities is assured by the flaking surface morphology and the knapping seriality; occasionally 

lateral flakes are struck and periodically central large blades are clearing the flaking surface from the 

numerous blade negatives.  

The envisioned knapping technique is direct soft hammer percussion for the laminar blanks, direct 

hard hammer percussion for the shaping flakes. 

Typometry 

bladesïbladelets dimensional threshold is put at 12 mm wide.  

Main typological characters 

Most of the retouched blanks are el-Wad points and inversely or backed blades and bladelets. End-

scrapers are rare, burins are mostly manufactured on thick blades.  

Cultural attribution 

Attributed to the southern Early Ahmarian.  

Ansab 1 2009-2011 campaigns (Hussain, 2015; Schyle, 2015). 

Setting 

It is an open-air wadi terrace site. It consists of a main find layer.  

Technology 

The raw material is various local flint collected in various outcrops.  

Two chaînes opératoires are recognised. One for integrated continuous bladesïbladelets production, 

and another for independent bladelets production. Hussain (2015) does not support a technological 

distinction between blades and bladelets issued from prismatic cores. 

Prismatic cores on narrow face: the flaking surface is placed on a core narrow convergent face, it is 

exploited unidirectionally. The striking platform is plain and steep-angled, the overhang is abraded 

or micro-chipped. The knapping begins with distally unifacial crests or with blades on natural ridges. 

The convexities are maintained by embedded lateral, wider, twisted blades, and occasional lateral 

flank flakes. The production is oriented towards the central straight or curved regular convergent 

blades and bladelets.  
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Longitudinal carinated cores: the flaking surface is placed on a blank edge, it is exploited 

unidirectionally. The production is oriented towards bladelets. 

The envisioned knapping technique is direct soft hammer percussion for laminar blanks and direct 

hard hammer percussion for flakes.  

Typometry 

Bladesïbladelets threshold is put at 12 mm wide. 

Main typological characters 

El-Wad points on straight blades and bladelets, with marginal semi-abrupt or backed retouch, are 

prevalent. Dihedral burins and end-scrapers are made on flakes by-products.  

Cultural attribution 

Attributed to the southern Early Ahmarian.  

Tor Sadaf (Fox, 2003). 

Setting 

It is a rock-shelter site. Sediments deposition appears to be continuous without any possibility of 

discerning sedimentological layers, except for the modern age humic soil and cobble layer, probably 

corresponding to a partial vault rockfall. Also, artefacts show a gradual change, with a progressive 

increase of laminar blanks and decrease of flakes. Overall, the artefacts have been divided in three 

technological analytical units, with the Early Upper Palaeolithic standing on top of a Tor Sadaf B 

assemblage, with IUP characteristics. 

Technology 

A single chaine opératoire is recognised. Continuous production of blades and mostly bladelets. 

Prismatic cores on narrow face: the flaking surface is placed on a narrow convergent face exploited 

unidirectionally. The striking platform is plain. Bifacial crests and tablets are the only maintenance 

blanks.  

The envisioned knapping technique is direct or indirect soft hammer percussion.  

Typometry 

No bladesïbladelets dimensional threshold is given. The average width is 12.2 mm. 

Main typological characters 

Retouched blanks are large bladelets and small blades with lateral or bilateral inverse or direct 

retouch; they are affiliated to the el-Wad points. 
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Cultural attribution 

Attributed to the southern Early Ahmarian.  

1.3.2 Northern Levant 

Ksar Akil levels XXïXVI (Bergman, 1988; Bergman et al., 2017; Bergman and Stringer, 1989; 

Williams and Bergman, 2010). 

Setting 

It is a rock-shelter site. Layer XX is in direct stratigraphical connection with XXI, attributed to the 

IUP, while level XVI is sealed by the Stone Complex 2, signalling the partial weathering of the cave 

vault.  

Technology 

A single chaîne opératoire is recognised. Production of bladesïbladelets.  

Prismatic bidirectional cores: the flaking surface has parallel edges, it is exploited bidirectionally. 

The striking platforms are plain and opposite, the overhang is abraded. Shaping crests seems the only 

convexitiesô preparation and maintaining operation. Production of thin blades and bladelets.  

The envisioned knapping technique is direct marginal soft hammer percussion.  

Typometry 

No bladesïbladelets threshold is given.  

Main typological characters 

Backed blades and bladelets, el-Wad points, pointes à face plan and simple end-scrapers. 

Cultural attribution 

Northern Early Ahmarian. 

¦­aĵēzlē layers B1-B4 (Kuhn, 2004; Kuhn et al., 2009). 

Setting 

It is a cave site. The layers are not recognised through sedimentological difference but through the 

density of anthropogenic material like ashes and artefacts. Layers B1-B4 feature the most sustained 

Ahmarian occupation(s), they are separated from the below IUP, by a less dense Ahmarian layer C, 

and from the above layers by a similarly less archaeologically dense layer B. the stratigraphical 

transition between C and B1-B4 points to an erosional event.  
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Technology 

The raw material is large flint nodules collected in primary outcrops, imported from 15ï30 km inland.  

A single chaîne opératoire is recognised. Production of blades.  

Prismatic cores: the flaking surface has parallel edges; it is exploited mostly bidirectionally. The 

striking platforms are plain and opposite, the overhang is abraded. Production of thin blades. 

The envisioned knapping technique is direct soft hammer percussion or indirect percussion.  

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

End-scrapers on blades, pointes à face plan and el-Wad points are the most characteristic retouched 

blanks.  

Cultural attribution 

Attributed to the northern Early Ahmarian.  

Yabrud II layer 6 and 5 (Demidenko and Hauck, 2017; Pastoors et al., 2008). 

Setting 

It is a rock-shelter site. The site was excavated in the 1930s by A. Rust, he documented horizontal 

layers whose cultural content spans from the MP to the UP. Layer 6 and 5 are the first UP layers 

documented and they are in supposed direct stratigraphic connection with the layers above and 

beneath. The assemblages are severely skewed by Rustôs sampling strategy.  

Technology 

The flint provisioning is local mostly, as witnessed by cortex surfaces, in secondary deposits and 

less, in primary outcrops.  

6 

Two chaînes opératoires. Independent production of bladelets and blades.  

Prismatic flat cores: the flaking surface has parallel edges, and it is placed on the longitudinal face; 

it is exploited uni/bidirectionally. The striking platforms are plain or facetted. The convexities are 

maintained by lateral oblique blanks and by opposite series of negatives.  

Prismatic cores: the flaking surface is placed on the longitudinal face, it is exploited unidirectionally. 

The striking platform is plain. Convexities are maintained by lateral oblique blanks and distally 

overshot ones. Also, crests are witnessed. Independent production of bladelets.  
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5 

Three chaînes opératoires are recognised. Integrated production of bladesïbladelets from prismatic 

cores and independent flakes production from a discoid core.  

Prismatic cores: the flaking surface is placed on the longitudinal face, it is exploited unidirectionally. 

A second opposite striking platform can be used for distal convexity preparation. The knapping 

begins with a natural ridge or a shaped crest. Lateral convexities are maintained through oblique, 

convergent blanks, while the distal convexity is usually maintained through overshot blanks. The 

back of the remains unprepared, the core flanks join in a posterior ridge. A final stage exploitation 

show that cores become wider than longer. Integrated production of blades and bladelets. 

Prismatic twisted cores: the flaking surface is placed obliquely regarding the striking platform, it is 

exploited unidirectionally. The production is independent twisted bladelets.  

Typometry 

No bladesïbladelets threshold is given.  

Main typological characters 

6 

no UP tool is signalled. 

5 

Two el-Wad points, end-scrapers and burins. Demidenko and Hauck signal carinated burins.  

Cultural attribution 

6 

Pastoors and colleagues (2008) attribute it to the IUP, while Demidenko and Hauck (2017) to the 

Northern Early Ahmarian. 

5 

Pastoors and colleagues (2008) attribute it to the Early Ahmarian, while Demidenko and Hauck 

(2017) to the Levantine Aurignacian. 

Manot Cave area C layers 7 and 8 (Abulafia et al., 2019; Barzilai et al., 2016; Marder et al., 

2017). 

Setting 

It is a cave site. Area C lays at base of the Western talus, displaying 8 layers. There is a certain degree 

of mixing, unit 5 and 6 yields artefacts of Aurignacian and Ahmarian ascendants, while the basal 
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units 7 and 8 are dominated by Ahmarian finds, though some Mousterian and IUP artefacts are found 

as well. The reason for the mixing is probably a physical barrier at the top of the talus near the cave 

entrance, area E, where only Levantine Aurignacian and younger artefacts are found; periodically 

the sediment was moved towards the inner cave spilling over the barrier and accumulating at the base 

of the talus, area C: overall, excavators are confident in the regular accumulation of the units. Units 

7 and 8 are, in a whole, around 1 m thick, they are divided by an erosional unconformity.  

Technology 

Raw material is mostly flint collected in primary and secondary deposits in a semi-local radius from 

the cave (10 km).  

Two chaînes opératoires are recognised. Integrated bladesïbladelets and independent blades and 

bladelets production.  

Prismatic opposed platforms cores: the flaking surface has parallel edges morphology and is placed 

on the narrow longitudinal face, it is exploited bidirectionally. The striking platforms are plain, and 

the overhang is abraded. Morphological difference and the number and type of blanks struck between 

the two platforms in some cases might indicate the role of auxiliary opposite platform, more than a 

true bidirectional knapping. The knapping begins with a bifacially shaped crest, the convexities are 

maintained through neo-crests, lateral flat blades, and overshot blades. Production is focused more 

on straight or slightly curved blades. 

Prismatic single platforms cores: the flaking surface has parallel edges or convergent morphology 

and is placed on the narrow longitudinal axis, it is exploited unidirectionally. The striking platform 

is plain, and the overhang is abraded. The knapping begins with a bifacially shaped crest, the 

convexities are maintained through neo-crests, lateral flat blades, and overshot blades. Production is 

focused more on straight or slightly curved bladelets, occasionally twisted blanks are struck.  

The envisioned knapping technique is the direct soft hammer percussion.  

Typometry 

Bladesïbladelets threshold is put at 12 mm wide. 

Main typological characters 

Most of the tools are retouched blades and bladelets. El-Wad points are mostly display backed or 

abrupt retouch, forming an awl termination or a point. End-scrapers are on blades. Burins are multiple 

or dihedral.  

Cultural attribution 

Northern Early Ahmarian 
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Qafzeh level E and D (Bar-Yosef and Belfer-Cohen, 2004). 

Setting 

It is a cave site. level E, the base of the UP stratigraphical sequence, is in direct stratigraphical 

connection with the Middle Palaeolithic beneath and level D above; on top of level D there is another 

UP layer.  

Technology 

E 

Three chaînes opératoires are recognised. Two for the mostly independent blades production, one 

for independent bladelets production.  

Prismatic bidirectional cores: the flaking surface is placed on the longitudinal face, it is exploited 

bidirectionally. The striking platforms are plain. Convexities are maintained through crests, laterally 

struck blanks, and overshot blanks. The production is mostly oriented towards straight blades. 

Prismatic unidirectional cores: the flaking surface is placed on the longitudinal face, it is exploited 

unidirectionally. The striking platform is plain. Convexities are maintained through crests, laterally 

struck blanks, and overshot blanks. The production is mostly oriented towards straight blades.  

Longitudinal carinated cores: the flaking surface is placed on the blank longitudinal edge, it is 

exploited bidirectionally. The production is oriented towards straight bladelets. 

D 

Mostly carinated cores correlated with the increase of twisted bladelets.  

Typometry 

Bladesïbladelets threshold is put at 10 mm wide.  

Main typological characters 

E 

Most of the tools are represented by el-Wad points with bilateral or unilateral abrupt direct retouch. 

End-scrapers on thin blades are well represented too.  

D 

The tool types are dominated by end-scrapers and burins, also carinated on flakes. Almost absence 

of el-Wad points. 
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Cultural attribution 

E 

Early Northern Ahmarian. 

D 

Later Ahmarian.  

Umm el Tlel (Kadowaki, 2018; Ploux and Soriano, 2003). 

Setting 

It is an open-air site. The UP stratigraphical sequence is found mostly in sector 2, divided in various 

loci which have been partially stratigraphically correlated: North, West and SouthïWest. 

Interstratified units yielding either Aurignacian or Ahmarian lithics are found between an 

ñIntermediate Palaeolithicò with Levallois and volumetric bladeïbladelet production and the 

Kebaran several UP levels. The Ahmarian tradition is found in levels 14'c1, FI, lp of the Southï

Western locus and in levels Illb, Illbl, IIlc, U2d pro parte of the Northern locus.  

Technology 

Two chaînes opératoires are recognised. One for the independent production of bladelets, one for 

intercalated bladesïbladelets production.  

Prismatic core on narrow surface: the flaking surface is placed on the longitudinal narrow face, it is 

exploited unidirectionally. The striking platform is plain and steep-angled, the overhang regulated 

by micro-chipping. The knapping starts with a central bifacial crest, the bladelets then are knapped 

from one flaking surface side to another in a convergent fashion, using a central distal nervure. 

Convexities and the distal central nervure are managed by lateral small-sized blades knapped from 

the sides, which are oblique and twisted. The bladelets, instead, are straight.  

Prismatic parallel edge core: it is recognised from some bigger and regular blades, which witness the 

knapping of parallel edges bladelets on the guide ridges.  

Typometry 

Bladelets are on average 5ï8 mm wide.  

Main typological characters 

Most of the tool types are represented by various bladelets with marginal direct, inverse or alternated 

semi-abrupt retouch, which are relatable with Dufour bladelets, but no el-Wad points. Some burins 

and simple end-scrapers on blades. 
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Cultural attribution 

Ploux and Soriano (2003) relate these levels to the Southern Early Ahmarian tradition, nevertheless 

signalling the peculiarity of the el-Wad pointsô absence. Kadowaki (2018) instead points to a later 

attribution to the industries of Ksar Akilôs Phase V.  

Kebara layers III and IV (Bar-Yosef et al., 1996; Tostevin, 2013). 

Setting 

It is a cave site. The stratigraphy is divided sedimentologically in an earlier unit B containing Middle 

Palaeolithic industries and unit A, finely laminated in its lower part, with UP industries. Layers IV 

and III are the earliest UP levels, layer IV is directly superimposed to the Mousterian layer V, with 

whom the sedimentological difference is difficult to appreciate, a channel and some animal burrows 

have penetrated in both. The break in lithic industries with the upper layers II and I, Levantine 

Aurignacian, is evident.  

Technology 

Raw material is local.  

Two chaînes opératoires are recognised, both for laminar production. 

Prismatic on narrow face cores: the flaking surface is placed on the longitudinal narrow face and it 

has parallel edges morphology, it is exploited bidirectionally or unidirectionally. The striking 

platforms are plain, the overhang is abraded. The knapping begins with a shaped crest, convexities 

are maintained through lateral blades or neo-crests.  

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

Most of the tools are manufactured on blades. The most diagnostic types are carinated end-scrapers 

and el-Wad points.  

Cultural attribution 

Attributed to the Early Northern Ahmarian. 
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1.3.3 Caucasus 

 

Figure 3. Detailed map of the reviewed Caucasus and Eastern Europe eUP sites. 

Ortvale Klde layer 4 (Bar-Yosef et al., 2006; Golovanova and Doronichev, 2012). 

Setting 

It is a rock-shelter site. Layer 4 is in stratigraphical direct connection with the below Mousterian in 

layer 5, but the few Mousterian displaced artefacts are well recognised due to different patination. 

Technology 

The raw material is mostly high-quality local flint, but significant whole obsidian nodules have been 

imported from 100 km distance.  

Two chaîne opératoire is recognised. Continuous production of blades and bladelets. 

Prismatic cores: the flaking surface is placed on the longitudinal face and has a parallel edges 

morphology, it is exploited unidirectionally.  

Longitudinal carinated core: the flaking surface is placed on a core longitudinal edge, it is exploited 

unidirectionally.  

Typometry 

Bladesïbladelets dimensional threshold is put at 12 mm wide. Bladelets <7 mm are considered 

micro-bladelets. 
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Main typological characters 

Retouched blanks are mostly laterally retouched and backed bladelets. Burins and end-scrapers on 

blades. 

Cultural attribution 

Similar to the Early Ahmarian.  

Dzudzuana unit D (Bar-Yosef et al., 2011, 2006; Golovanova and Doronichev, 2012). 

Setting 

It is a cave site. Unit D is the earliest UP occupation of the site.  

Technology 

The raw material is mostly local radiolarite, rare imports of obsidian from 80ï100 km distance. 

A single chaîne opératoire is recognised. Continuous bladesïbladelets production.  

Prismatic cores: the flaking surface is placed on the longitudinal core face and it has convergent or 

parallel edges morphology, it is exploited unidirectionally.  

Typometry 

Bladesïbladelets dimensional threshold is put at 12 mm wide. Bladelets <7 mm are considered 

micro-bladelets. 

Main typological characters 

Blades and bladelets with fine and backed retouch are prevalent. Simple end-scrapers on flakes and 

blades, burins, mostly dihedral ones, are rare.  

Cultural attribution 

Similar to the Early Ahmarian.  

Mezmaiskaya layer 1C (Golovanova and Doronichev, 2012). 

Setting 

It is a cave site. 1C is the earliest UP layer in the cave.  

Technology 

The raw material is mostly local flint, also imports of flint from 60 km distance and obsidian possibly 

from the South-Western Caucasus. 

Two chaînes opératoires are recognised.  
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Prismatic cores: the flaking surface is placed on the longitudinal core face and it has convergent or 

parallel edges morphology, it is exploited unidirectionally.  

Transversal carinated cores: the flaking surface has convergent morphology, it is exploited 

unidirectionally.  

Typometry 

Bladesïbladelets dimensional threshold is put at 12 mm wide. Bladelets <7 mm are considered 

micro-bladelets. 

Main typological characters 

Most of the retouched blanks are laterally backed bladelets and marginally directly retouched blades 

and bladelets. Burins, mostly dihedral, and end-scrapers are preferentially made on thick by-products 

flakes.  

Cultural attribution 

Similar to the Early Ahmarian.  

1.3.4 Eastern Europe 

Kostenki 17/II, 14/LVA and IVa and IVw and 1/III (Bataille et al., 2019, 2018; Dinnis et al., 

2019; Hoffecker et al., 2016; Sinitsyn, 1993, 2003).  

Setting 

The Kostenki-Borshchevo sites complex yielded a cluster of localities featuring repeated through 

time open-air occupations during the MIS3 and MIS2, in a probable context of natural springs in the 

vicinity of the middle Don floodplain. The eUP industries are found in two palaeosols denominated 

Lower Humic Bed (LHB) and Upper Humic Bed (UHB) which are stratigraphically divided by the 

deposition of a tephra related to the Y-5 Campanian Ignimbrite one. Assemblages that have been 

approached to the Protoaurignacian and to the Early Aurignacian are the ones from Kostenki 17 layer 

II, located at the top of LHB, Kostenki 14 layer IVa and IVw, in the LHB just below the Yï5 tephra, 

layer LVA, directly associated with the Yï5 tephra, of Kostenki I layer III, corresponding with UHB. 

Dinnis and colleagues (2019) consider Kostenki I layer III affected by redeposition and mixing 

problems, but Hoffecker and colleagues (2016) point to the integrity of the context.  

Technology 

Kostenki 17 layer II 

Raw material is good quality chert collected in primary outcrops in a semi-local radius, 25 km or 

possibly further.  
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Two chaînes opératoires are recognised.  

Prismatic cores: The flaking surface has parallel edges, and it is exploited unidirectionally. The 

striking platform is seemingly facetted, according to the butts. The cores are used for the obtention 

of blades, in one case intercalated production of blades and bladelets.  

Cores on longitudinal blank edge cores: the main reduction configuration. The flaking surface is 

installed on a longitudinal blank edge, exploited unidirectionally. The striking platform is installed 

on shaped truncation. It is an independent production of bladelets.   

The envisioned technique is marginal direct soft hammer percussion.  

Kostenki 14 layer IVw 

Raw material procurement is similar to 17/II.  

Only a chaîne opératoire is recognised. Cores are on longitudinal blank edges, with striking platform 

prepared on truncations, the knapping is finalised to the obtention of bladelets.  

Kostenki 14 layer IVa 

Two chaînes opératoires are recognised. The goal is the independent obtention of blades and 

bladelets. 

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. Production of 

straight and curved blades and bladelets. 

Longitudinal carinated on blank edge cores: one dihedral burin, possibly used as bladelet core. 

Bladelets have mostly straight profiles. 

Kostenki 14 layer LVA 

Three chaînes opératoires are recognised. The goal is the independent obtention of blades and 

bladelets. 

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. Independent 

productions of straight and curved blades and bladelets. 

Transversal carinated cores: flaking surface on wide distal fronts, end-scraper type. Production of 

mostly straight bladelets. 

Longitudinal transversal on blank edge cores: flaking surface on narrow longitudinal blank edges, 

burin-core like. Production of mostly straight bladelets. 

Kostenki 1 layer III 

One main chaîne opératoire. Production of big blades, smaller blades and bladelets. 

Prismatic cores: the flaking surface is flat or convex, exploited uni-and bidirectionally. The striking 

platform is plain and, in certain cases, steep angled. The convexities can be maintained through 

shaping or simply with the knapping of blanks on the intersection between core faces. 
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Transversal carinated cores: the flaking surface is convergent and can be narrow or wide, exploited 

unidirectionally. 

Envisioned technique is the direct soft hammer percussion.  

Typometry 

Kostenki 17 layer II 

No clear dimensional threshold bladesïbladelets is put by Dinnis and colleagues (2019), retouched 

bladelets are less than 8 mm wide, blades are reported to be up to 38 mm wide, negatives on unipolar 

blades cores range from 9ï20 mm wide.  

Kostenki 14 layer IVa and Kostenki 14 layer LVA 

Bataille and colleagues (2018) put a bladesïbladelets threshold at 12 mm, bladelets less <7 mm are 

considered micro-bladelets.  

Kostenki 1 layer III 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

Kostenki 17 layer II 

6 bladelets and burin spalls, unidirectional and with straight profile, have semi-abrupt marginal direct 

or alternate retouch, thus fitting the Dufour bladelets subtype Dufour type.  

Kostenki 14 layer IVw 

9 fragmentary bladelets and burin spalls have semi-abrupt, marginal direct retouch.  

Kostenki 14 layer LVA 

Retouched bladelets, off-axis and twisted, have marginal and, in few cases, alternate retouch. They 

have been recognised as Dufour bladelets subtype Roc de Combe.  

Kostenki 1 layer III 

End-scrapers, also carinated, are numerous. Burins are mostly on truncation. Retouched bladelets are 

the most numerous tools, they are manufacture on off-axis bladelets, the retouch is marginal, direct, 

inverse, or alternate. 

Cultural attribution 

Kostenki 17 layer II, was attributed originally attributed to a local technocomplex, recognised only 

in Kostenki, called Spitsynian. On the grounds of the unipolar blade-bladelet reduction and the 
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retouched bladelets, Dinnis and colleagues (2019) approach it to the Protoaurignacian. Bataille and 

colleagues (2019) have instead argued against this scenario, pointing that no sub-pyramidal cores, 

bladesïbladelets intercalated production is found in the assemblage, on the other hand the main core 

configuration, the burin on truncations, is not typical of the Protoaurignacian. Kostenki 14 IVa, IVw 

and LVA are attributed more closely to the Early Aurignacian, especially LVA given the presence 

of carinated end-scrapers cores. The same attribution applies to Kostenki 1 layer III. 

Siuren I layer H and G (Bataille, 2016; Bataille et al., 2018; Demidenko, 2000, 2014; Demidenko 

and Noiret, 2012; Zwyns, 2012).  

Setting 

Cave site. Units H, situated just above the bedrock, and G are grouping several almost undisturbed 

horizontally deposited levels divided by thin sterile sediment levels; they are separated by a rock-fall 

from above unit F.  

Technology 

Two chaînes opératoires are recognised. The goal is the obtention of intercalated blades and, mostly, 

bladelets. Bladelets are mostly on-axis and with straight or slightly curved profiles. Twisted profiles 

blanks come from the lateral edges of the flaking surface. 

Prismatic cores: it is the main core configuration. The flaking surface is exploited unidirectionally 

and has a wide array of morphologies, sub-pyramidal, sub-cylindrical or with parallel edges. The 

striking platform is plain. Convexities are shaped through lateral convergent blades and flakes and 

opposite flakes. Blades have wider patches of cortical surfaces.  

Transversal carinated cores: the flaking surface is convergent shaped, exploited unidirectionally. The 

striking platform is plain, placed on the ventral blank face. The production is similar to the prismatic 

cores.  

Typometry 

Bladesïbladelets dimensional threshold is put a 12 mm, bladelets <7 mm are considered micro-

bladelets.  

Main typological characters 

Bladelets represent the most of retouched tools, they display marginal, lateral direct or inverse 

retouch, like Dufour, sensu lato, bladelets subtype Dufour.  
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Cultural attribution 

Firstly, attributed to the KremsïDufour Aurignacian. Another comparison is generally with the 

western Protoaurignacian, despite the young dates 36-34 ka calBP, which could be the result of some 

contamination event or bad collagen preservation.  

1.3.5 South-eastern/Balkans Europe 

 

Figure 4 Detailed map of the reviewed eUP Central and South-eastern Europe sites. 

Kozarnika layer VII (Sirakov et al., 2007; Tsanova, 2008).  

Setting 

Cave site, no sterile sedimentation in-between or erosion unconformity with the above layer VI. The 

layer was affected by cryoturbation, the studied assemblage comes from the less affected portion of 

the cave in 6 m2 surface and 5-20 cm thickness.  

Technology 

Raw material of good quality is available in secondary deposition in blocks compatible with cores 

and blanks dimensions, a minor fraction of it witnesses a collection 80-100 km to the South.  

Cores show two chaînes opératoires, the knapping goal is obtention of small-sized blades and large 

bladelets. 
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Prismatic sub-pyramidal cores: the flaking surface is placed on the longitudinal axis, exploited 

unidirectionally, broader in proximal part, distally convergent and curved. The striking platform is 

steep angled and plain, the overhang is abraded. Knapping rhythm is semi-circumferential, expanding 

on adjacent core faces in proximal part. The knapping begins directly with a cortically or partially 

cortical series of bladelets. Convexities are maintained through lateral laminar convergent blanks, 

while on the centre parallel edges bladelets are knapped. Posterior and antero-lateral crests can be 

shaped to help the convexitiesô maintaining.  

Prismatic on longitudinal narrow face/blank edge cores: the flaking surface is placed on the 

longitudinal axis, exploited unidirectionally, using the narrow face offered by slabs or blanksô edges. 

The striking platform is steep angled and plain, the overhang is abraded. The knapping rhythm is 

frontal not invading adjacent faces. Comparatively shorter knapping series.  

The knapping seems continuous, from blades to bladelets, even though some intercalation is shown. 

Bladelets are frequently slightly curved in distal position, meaning they are exploiting the whole 

flaking surface. Flakes are mostly attributed to decortication and lateral convexities shaping 

The envisioned knapping is the marginal direct soft mineral or organic hammer percussion.  

Typometry 

The bladelets-blades threshold is fluid. The cores show mostly bladeletsô negatives 4-14 mm wide 

at the abandonment. Most of the blanks are bladelets 5-13 mm wide. Larger blades 15-20 mm wide 

are few and mostly used for shaping purposes, smaller blades 10-16 mm are more frequent and issued 

from all knapping stages.  

Main typological characters 

Retouched blanks are mostly laminar. Blades are either retouched laterally or in simple end-scrapers. 

Burins are not frequent, simple, and made on blades or flakes. Most of the retouched bladelets witness 

lateral marginal direct/inverse/alternate semi-abrupt/lightly backed retouch. 

Cultural attribution 

Firstly, related to an embryonic development of the Gravettian, due to the small-sized backed 

implements, it is now related either to the western Mediterranean Protoaurignacian or to the 

Levantine Early Ahmarian. 

Coĸava (Sitlivy et al., 2014a, 2014b).  

Setting 

Open-air site on a hilly terrain. The context was divided in three layers and geological horizons 

yielding a homogenous characters industry, some evidence of partial intrusion of later Epipalaeolithic 

material is found on the very top of the stratigraphical sequence.  
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Technology 

Raw material of medium quality is available in the vicinities in secondary deposition, Banat flint, 

some import of wider range good quality chert.  

Cores show three chaînes opératoires, the knapping goal is obtention of small-sized blades, bladelets 

and micro-bladelets, continuity and intercalation between the productions is attested.  

Prismatic narrow-faced cores: The flaking surface is placed on the longitudinal axis, on a narrow 

core face, which is exploited mostly unidirectionally. The striking platform is steep-angled and plain. 

Convexities are maintained through the narrowing of the lateral adjacent core faces with flakes, 

lateral core-edge laminar blanks and antero-lateral crests. Knapping rhythm is mostly frontal, in some 

case can slightly expand on adjacent lateral faces in a semi-circumferential fashion.  

Carinated on longitudinal blank edge cores: The flaking surface is placed on the longitudinal axis of 

a blank edge, exploited mostly unidirectionally. The striking platform is steep angled and plain. The 

knapping begins with a central shaped crest or a natural ridge. Knapping rhythm is mostly frontal.  

Transversal carinated cores: The flaking surface is placed on the distal termination of the blank 

exploiting transversally the thickness of the blank. The striking platform is on the ventral blank face, 

either plain or crudely faceted. The flaking surface, isolated by means of lateral flakes, can be wide 

and convergent with a semi-circumferential knapping rhythm (carinated flat end-scrapers) or narrow 

with a frontal knapping rhythm (nosed end-scrapers). In the first case the blanks are mostly curved 

and on-axis, in the second on twisted and off-axis.  

Blades are mostly parallel edges with straight or slightly curved profiles, bladelets are mostly 

convergent with straight or slightly curved profiles. Twisted profiles are represented in either size 

classes. 

The envisioned knapping technique is direct internal hard hammer percussion for flakes, and 

marginal direct soft hammer percussion for laminar blanks. 

Typometry 

Blades-bladelets threshold is put at 12 mm wide. 

Main typological characters 

Retouched tools show a good frequency of carinated and nosed end-scrapers. Laterally retouched 

blades, also featuring Aurignacian retouch. Laterally marginally directly or inversely retouched 

bladelets, Dufour sensu lato, are rare.   

Cultural attribution 

Cultural attribution is uncertain, it features a mix of Early Aurignacian and Protoaurignacian 

characteristics. Tentatively attributed to the Krems-Aurignacian or Early Aurignacian. 
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Tincova (Sitlivy et al., 2014b). 

Setting 

Single layered open-air site.  

Technology 

Cores show three chaînes opératoires, the knapping goal is obtention of blades and bladelets, 

independently produced from prismatic, carinated longitudinal on blank edge and carinated 

transversal cores.  

Main typological characters 

Retouched tools are dominated by simple end-scrapers. Laterally retouched blades, also featuring 

Aurignacian retouch are frequent. Also, laterally marginally retouched, Dufour sensu lato, bladelets 

are well represented. 

Cultural attribution 

Either attributed to the Protoaurignacian or to the Krems-Dufour Aurignacian. 

Rom©neĸti-DumbrŁviŞa I (Sitlivy et al., 2014b, 2012) .  

Setting 

Open-air site on a former river terrace in low elevation. The original sedimentary context was divided 

in six layers, layer III being the most abundant and widely recognised in the original excavation 

extension, the lowermost layer I was attributed to a Middle Palaeolithic quartzite flake entity, while 

the topmost layer VI to a (Epi)Gravettian industry. In the new excavations, divided in four geological 

horizons, GH3 corresponding to most of the central layers or to the single Layer III. Despite the high 

sedimentary package, lithic artefacts are distributed throughout the sedimentary succession in 

coherent concentrations, laying sub-horizontally.  

Technology 

Raw material of medium quality is available in river gravels in the nearby, Banat flint, it features 

also regional imports.  

Cores show three chaînes opératoires, the knapping goal is obtention of blades and (micro)bladelets, 

the over-representation of blades in the old assemblage is probably related to the absence of wet 

sieving procedures. The production of blades and bladelets can be intercalated, independent or 

continuous.  

Prismatic cores: The flaking surface is placed on the core longitudinal narrow face; it is exploited 

mostly unidirectionally. The striking platform is steep-angled and plain. The knapping rhythm can 
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be frontal or semi-circumferential. The core undergone a decortication through flakes. Lateral 

convexities are maintained through lateral narrowing flank flakes, lateral core-edges laminar blanks 

or antero-lateral shaped crests.  

Prismatic on longitudinal narrow face/blank edge cores: the flaking surface is placed on a 

longitudinal narrow surface, exploited mostly unidirectionally. The knapping rhythm is frontal.  

Carinated transversal cores: they are mostly present in the old collection. They are divided in flat 

carinated end-scrapers type, or a horse-hoof type, where the flaking surface is higher than the core 

thickness. The knapping rhythm is semi-circumferential. 

Blades and bladelets have mostly parallel edges, blades are less on-axis than bladelets. Straight, 

curved, and twisted profiles share the same frequencies, but new collection bladelets have a tendency 

toward straight profiles.  

Typometry 

Blades-bladelets threshold is put a 12 mm wide. Bladelets-micro-bladelets threshold is put at 7 mm 

wide. 

Main typological characters 

In the old collection, carinated and thick end-scrapers, dihedral burins or burin on truncation and 

Aurignacian blades dominate the retouched tools, Dufour sensu lato bladelets are attested. The new 

collection is dominated by Dufour sensu lato micro-bladelets and deprived of bigger tool types. 

Cultural attribution 

Attribution is uncertain, more closely attributed to the Protoaurignacian. 

1.3.6 Central Europe 

Geißenklösterle AHIII and AHII (Teyssandier et al., 2006; Teyssandier and Liolios, 2003).  

Setting 

Cave site. Both units group several sub-levels, the overall integrity of the major units is guaranteed 

by several horizontal refits.  

Technology 

Raw material is good quality chert collected locally.  

Two chaînes opératoires are recognised. Independent production of blades and bladelets.  

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. Striking platform 

is plain, the overhang is abraded. Knapping starts with a blade blank on the lateral core faces 

intersection, in fewer cases a crest is shaped. Lateral convexities are maintained through lateral 
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blanks and neo-crests, distal convexities through plunging blades. Mostly blades are produced, two 

reduced cores produced also bladelets. 

Transversal carinated cores: the flaking surface is convergent, it is isolated by lateral flakes or 

bladelets, exploited unidirectionally. The striking platform is plain, installed on the ventral blank 

face. They are exclusively producing bladelets.  

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

No Aurignacian blades or Dufour bladelets are recognised. 

Cultural attribution 

Attributed to the Early Aurignacian.  

Hohle Fels AH IV (Bataille and Conard, 2018a; Schiegl et al., 2003).  

Setting 

Cave site. A long stratigraphy comprising Mousterian, Aurignacian and Gravettian. The youngest 

Mousterian geological horizon GH9 is divided by sterile sedimentation from the earliest Aurignacian 

in GH8. The Aurignacian layers develop from GH8 to GH6aïGH3db. AH IV is not the earliest 

Aurignacian phase and it is linked with the end of the cold phase marked by the Heinrich Event 4.  

Technology 

The raw material is local good quality chert. 

Two chaînes opératoires are recognised. Independent production of blades and bladelets.  

Longitudinal on blank edge cores: The principal core configuration recognised in the assemblage. 

The flaking surface is placed on the lateral longitudinal edge of a blank, in a fashion of a burin. Most 

of the cores can be classified as burin on truncation, which performs the role of striking platform, the 

angle is steeper than prismatic cores striking platform. The production is straight profile on-axis or 

twisted profile bladelets and burin spalls, most of them can be classified as micro-bladelets.  

Prismatic cores: the flaking surface has mostly cylindrical parallel edges morphology, in lesser 

fashion convergent sub-pyramidal, it is placed on the longitudinal axis either on the narrow or the 

wide surface. The striking platform is plain and steep angled. The distal convexity is maintained 

through shaping. The production is short, thick and straight profile blades.  

Transversal carinated cores: they are few and corresponding to nosed end-scrapers, with lateral flakes 

isolating a narrow flaking surface. The striking platform is place on the ventral blank face.  

The envisioned technique is the direct marginal soft hammer percussion. 
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Typometry 

Blades-bladelets dimensional threshold is put at 12 mm, bladelets <7 mm are considered micro-

bladelets.  

Main typological characters 

Blades are laterally retouched, sometimes in Aurignacian blades, or transformed in burins and simple 

end-scrapers. Bladelets and burin spalls are retouched, but no Dufour sensu lato are recognised. 

Cultural attribution 

Attributed to a different early Aurignacian facies.  

Krems-Hundssteig (Broglio and Laplace, 1966; Nigst and Haesaerts, 2012).  

Setting 

Open-air site located on a fluvial terrace of the Danube. Despite being described by the original 

excavators, J. Strobl and H. Obermaier, as an assemblage coming from a homogeneous sedimentary 

context, recent authors point to mixing of several underlooked contexts, therefore challenging the 

archaeological and cultural value. 

Technology 

Prismatic cores are the only ones described, sometimes the flaking surface is sub-pyramidal.  

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

The assemblage is characterised by the numerous carinated end-scrapers and bladelets with lateral 

marginal retouch, inverse, direct or alternate fitting the Dufour bladelets sensu lato and the 

Krems/Font Yves points.  

Cultural attribution 

Attribution uncertain. The assemblage counts thousands of diagnostic Aurignacian artefacts, linking 

it mainly to the Protoaurignacian sites of Western Europe.  

 

 

 



 

41 

 

Willendorf II AH3 (Nigst et al., 2014; Nigst and Haesaerts, 2012; Teyssandier and Zilhão, 

2018).  

Setting 

Open-air site located on a fluvial terrace of the Danube. The assemblage numbers slightly more than 

500 artefacts, with a complex excavation history, most likely coming from different lenses of 

sediment. Most of the artefacts where found again in the collection warehouse and cannot be linked 

to any particular sedimentary context. Nevertheless, some refits would point to some degree of 

coherence.  

Technology 

Raw material is collected locally in fluvial gravels, a small percentage comes from long distance 

(200 km) procurement.  

Three chaînes opératoires are recognised. Independent production bladelets and intercalated 

production of blades and bladelets.  

Prismatic cores: the flaking surface is exploited unidirectionally. Striking platform is plain. Blades 

and bladelets have been produced directly knapping at the intersection of the flaking surface with the 

lateral core faces and then developing until the other edge and back.  

Transversal carinated cores: they have wide fronts, carinated end-scrapers, or narrow fronts, nosed 

end-scrapers. Independent bladelets production. 

Longitudinal on blank edge cores: they produce bladelets from blanksô lateral longitudinal edges. 

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

Carinated and nosed end-scrapers are the most diagnostic tools. 

Cultural attribution 

Attributed to the Early Aurignacian.  
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1.3.7 Western and Central Mediterranean Europe 

 

Figure 5 Detailed map of the reviewed eUP Mediterranean sites. 

Esquicho-Grapaou SLC1b and SLC1a and La Laouza 2b (Bazile, 2005, 2002; Bazile and 

Sicard, 1997).  

Setting 

EsquichoïGrapaou is a cave site, while La Laouza is a rock-shelter, the two sites are 7 km far from 

each other. At EsquichoïGrapaou the Aurignacian layers SLC1b/a are separated from the overlying 

BR1, Aurignacian, and underlying BR2, Mousterian, by sterile sediments, erosion episode and 

concretions. At La Laouza layer 2 b is sandwiched by sterile layers.  

Technology 

Esquicho-Grapaou SLC1b/a 

The raw material is mostly good quality local flint slabs collected in primary outcrops, complemented 

by riverbed flint and rare regional flint imports. 

A single chaîne opératoire is recognised. It shows an intercalated bladesïbladelets production with 

a focus on bladelets. 

Prismatic on longitudinal narrow face cores: the flaking surface is installed on the longitudinal, 

narrow face of the slab, it is exploited unidirectionally. The striking platform is natural or plain, the 
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overhang is abraded. The knapping rhythm is frontal, convexities are maintained through lateral 

blanks, often shaped in antero-lateral crests, struck at the facesô intersections and, occasionally, with 

some opposite removals. The production is focused on straight on-axis bladelets.  

The envisioned technique is the direct soft hammer percussion. 

La Laouza 2b 

The raw material is mostly good quality local flint, but the riverbed and regional imports flint assume 

more importance.  

Three chaînes opératoires are recognised. An intercalated bladesïbladelets production with a focus 

on bladelets and two independent bladelets production. 

Prismatic on longitudinal narrow face cores: the flaking surface is installed on the longitudinal, 

narrow face of the slab, it is exploited unidirectionally. The striking platform is natural or plain, the 

overhang is abraded. The knapping rhythm is frontal, convexities are maintained through lateral 

blanks, often shaped in antero-lateral crests, struck at the facesô intersections and, occasionally, with 

some opposite removals. The production is focused on straight on-axis bladelets.  

Longitudinal carinated cores: the flaking surface is placed on a narrow blank edge, it is exploited 

unidirectionally. The striking platform is plain and place on the longitudinal edge. The knapping 

rhythm is frontal, with a later expanding on the blank ventral face. Typologically can it be described 

as Vachons burin. The production is straight and curved bladelets. 

Transversal carinated cores: the flaking surface is placed on distal end of a thick blank, it is exploited 

unidirectionally. The striking platform is plain and placed on the blank ventral face. The production 

leads to shorter and curved bladelets. 

The envisioned technique is the direct soft hammer percussion. 

Typometry 

No bladesïbladelets threshold is given. Last coresô negatives are usually å10 mm wide. At La Laouza 

blades are generally 20 mm wide, while at EsquichoïGrapaou blanks are 7ï25 mm wide. 

Main typological characters 

Straight bladelets with lateral, marginal, inverse retouch, Dufour subtype Dufour bladelets, account 

for a significative number at La Laouza, while they are most of the tools in EsquichoïGrapaou. End-

scrapers, also thick, are present, but not numerous. Vachons burins are well recorded in La Laouza.  

Cultural attribution 

Both sites are attributed to the Protoaurignacian.  
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Grotte Mandrin layer 1 (Slimak, 2008; Slimak et al., 2006, 2002).  

Setting 

It is a cave site. The Aurignacian occupation appears in the middle and upper part of layer 1 on top 

of the Mousterian one, the latter spanning from layer 4 until the lower layer 1.  

Technology 

The raw material is extremely local good quality flint collected from primary outcrops. 

The assemblage is small, but coherent and witnessing all stages of knapping. Three chaînes 

opératoires are recognised. One for independent blades production from non-structured, semi-

circumferential prismatic cores and two for structured bladelets production. 

Prismatic on longitudinal narrow face cores: the most represented at the site. The flaking surface is 

placed on a longitudinal narrow face, it is exploited unidirectionally. The back of the core is shaped 

in a flat narrow face by flakes struck from the core sides. The lateral convexity is shaped by oblique 

bladelets series, struck from the core back. The distal convexity is shaped by opposite removal. The 

knapping rhythm is frontal. The oblique bladelets series shaping the flanks are creating bladelets 

bearing oblique negatives on their dorsal face, called lamelles croisées. The focus is the obtention of 

straight and highly standardised big bladelets. 

Longitudinal carinated cores: the flaking surface is placed on a longitudinal blank edge, it is exploited 

unidirectionally. The smaller bladelets are obtained through a simple semi-circumferential knapping, 

maintaining the convexities through blanks issued from the adjacent wide face. Bigger, convergent 

bladelets, middle size class, are showing a better structuration. One core lateral face is shaped through 

oblique bladelet series coming from the back of the core, the other corresponds to the flake ventral 

face. Because of the core flank shaping, lamelles croisées are created as partial crests and neo-crests. 

Despite using a similar core blank, small bladelets and middle pointed bladelets are using two 

independent operative schemes.  

Typometry 

Bladelets are divided in three classes: the small ones, 2ï3 mm wide, the middle ones, 5ï6 mm wide, 

and the big ones, 10 mm wide.  

Main typological characters 

While the small bladelets have a marginal back, the big bladelets are retouched in Dufour subtype 

Dufour bladelets. 

Cultural attribution 

Attributed to the Protoaurignacian.  
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Grotte de lôObservatoire layers G and F (Porraz et al., 2010).  

Setting 

It is a cave site. The first Aurignacian layer G overlies a stalagmitic concretion which separates it 

from the Mousterian beneath it. F it is in direct stratigraphical connection with the overlying layer E, 

tentatively attributed to the Early Aurignacian because of a split-base point, but no certain 

stratigraphic attribution can be given to the bone point. Most of the assemblage is belonging to lower 

part of the layer.  

Technology 

The raw material is mostly high-quality flint collected 130 km east, few imports from the regional 

context, 40 km east, and from central Italy, 200ï300 km.  

Two chaînes opératoires are recognised. An intercalated bladesïbladelets production with a focus 

on bladelets and one independent bladelets production. 

Longitudinal carinated cores: the flaking surface is placed on the longitudinal blank edge, it is 

exploited unidirectionally. The striking platform is plain, and the overhang is abraded. The knapping 

begins with shaping a unifacial crest, creating the necessary guide ridges. The knapping rhythm is 

frontal, the convexities are maintained by lateral and overshot bladelets, some of them could be 

classified as lamelles croisées. The production is focused on straight or slightly curved on-axis 

bladelets from the central part of the flaking surface.  

Prismatic cores: the flaking surface is placed on the wide face, it is exploited unidirectionally. The 

striking platform is plain, and the overhang is abraded. The knapping begins with a unifacial lateral 

crest, then it develops with a semi-circumferential rhythm. The production is oriented towards 

intercalated blades and bladelets 

Typometry 

Bladesïbladelets dimensional threshold is put at 10 mm wide, which is the threshold for the Dufour 

subtype Dufour bladelets.  

Main typological characters 

A big portion of the retouched blanks consist of bladelets with lateral, marginal, and inverse semi-

abrupt retouch, Dufour subtype Dufour. Burins are well represented, mostly on breakage. End-

scrapers are rare. 

Cultural attribution  

Attributed to the Protoaurignacian.  
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Mochi units G and F (Douka et al., 2012; Grimaldi et al., 2014; Kuhn and Stiner, 1998; Tejero 

and Grimaldi, 2015).  

Setting 

It is a rock-shelter site. Originally the site was excavated by arbitrary 5 cm cuts and macro-units have 

been cast post-excavation following sedimentological and archaeological indications. Sterile units E 

and H separate the macro-units G and F, in direct stratigraphical connection, from the above 

Gravettian, D, and from the underlying Mousterian, I. H could be divided in three parts, the lower 

still pertaining to the Mousterian, the middle being devoid of archaeological material, and the upper 

part, denominated HïG, with Aurignacian archaeological material.  

Technology 

G 

The raw material is mostly local flint, complemented by significant imports, 30% of the tools are 

made on imports, from Western, 200 km, and Eastern, 80ï100 km, Provence as Eastern Liguria, 150 

km, and Central Italy, >200 km.  

Three chaînes opératoires are recognised. Two for an independent bladelet production, one for an 

independent blade production.  

Prismatic cores: the flaking surface is placed on the longitudinal wide face, it has pyramidal or 

parallel edges morphology, and it is exploited unidirectionally. The striking platform is plain, and 

the overhang abraded. The only maintaining operation recognised is the shaping of crests. The focus 

is the production of on-axis, regular straight bladelets. 

Longitudinal carinated cores: the flaking surface is placed on the blank longitudinal edge, it is 

exploited unidirectionally. The focus is the production of on-axis, regular bladelets. 

Prismatic cores on local raw material produce blades, parallel edges and large blades are noticed 

among the imported flint.  

Typometry 

Bladesïbladelets dimensional threshold is å10 mm wide, many are <6 mm wide. 

Main typological characters 

G 

Most of the retouched blanks are bladelets with lateral, marginal and inverse retouch, Dufour subtype 

Dufour bladelets. Burins on truncations are the most present. Carinated forms and strangulated blades 

are rare.  
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F 

It signals the most sustained presence of carinated end-scrapers, Aurignacian blades, and antler 

manufacture.  

Cultural attribution 

G 

Attributed to the Protoaurignacian.  

F 

Attributed to the Early Aurignacian. 

Bombrini A1 and A2 (Holt et al., 2019; Riel-Salvatore and Negrino, 2018).  

Setting 

It is a collapsed rock-shelter site. The site sits 50 m far from Mochi, showing many similarities. Two 

Aurignacian units, A1 and A2, are stratigraphically overlying the Mousterian units, MS1.  

Technology 

Raw material is similar to what is recorded in Mochi.  

Two chaînes opératoires are recognised. One for an independent bladelets production from unipolar 

prismatic cores, one for a combined blades and flakes production. 

Typometry 

Bladelets are on average 7ï8 mm wide. 

Main typological characters 

The retouched blanks are dominated by slightly curved, on-axis bladelets with marginal, bilateral, 

alternate, semi-abrupt retouch, the classic Dufour subtype Dufour bladelets.  

Cultural attribution 

Attributed to the Protoaurignacian. 

La Fabbrica layers 3 and 4 (Dini et al., 2012; Dini and Tozzi, 2012).  

Setting 

It is a cave site. The layers 3 and 4 are directly overlying layer 2, Uluzzian, and covered by layer 5, 

Epigravettian. The steep slope towards the inner part of the cave is responsible of various erosional 

episodes.  
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Technology 

Raw material is mostly a local wide array of siliceous rocks available in nearby river gravels, 

nevertheless high-quality flint collected in primary outcrops was imported for reduction on site from 

160 km east.  

Two chaînes opératoires are recognised. One for an intercalated bladesïbladelets production, on the 

only high-quality material nodule, and one for unipolar products from globular, loosely prismatic, 

and non-organised cores, on local raw material.  

Prismatic core on narrow face: the flaking surface is placed on the narrow and longitudinal face, it is 

exploited unidirectionally. The striking platform is plain, and the overhang abraded. The distal 

convexity is shaped through a posterodistal crest. The knapping rhythm is frontal. Production is 

intercalated bladesïbladelets.  

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

Retouched tools feature bladelets with lateral marginal retouch and big, thick, curved blades laterally 

retouched.  

Cultural attribution 

Attributed to the Protoaurignacian.  

Fossellone layer 21 (Degano et al., 2019a, 2019b).  

Setting 

It is a cave site. The Aurignacian layer 21 is separated from the beneath Mousterian layer 23 by a 

sterile clayish layer 22.  

Technology 

Raw material are the local ovoid Pontinian flint pebbles, which provided a challenge to the 

Aurignacian artisans.  

A single chaîne opératoire is recognised. Independent production of bladelets. 

Transversal carinated cores: the pebble is firstly reduced/opened through bipolar tangential technique 

along the longitudinal axis. In this way a å30 mm thick flake is obtained, the striking platform of the 

future carinated core is placed on the flat surface obtained from the longitudinal splitting of the 

cobble, while the flaking surface on a distal end of the blank. The two longitudinal edges are shaped 

through convergent flakes knapped from the striking platform, which put in place a central crest. The 
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front is shaped by lateral flakes and then by broad, off-axis bladelets. The knapping rhythm is semi-

circumferential. The production focus are short, convergent bladelets issued from the centre of front. 

Typometry 

The desired bladelets are 3ï5 mm wide.  

Main typological characters 

The carinated and nosed end-scrapers dominate the tool counts. Split base points are recorded too.  

Cultural attribution 

Attributed to the Early Aurignacian.  

Grotta Barbara (DôAngelo and Mussi, 2005).  

Setting 

It is a cave site in the proximity of Fossellone cave. The Aurignacian layer is eroded by the nearby 

sea action, it survives along the cave walls and in some corridors. It overlies Mousterian layers.  

Technology 

The raw material is exclusively small ovoid local Pontinian flint pebbles. 

Four chaînes opératoires are recognised. Independent production of bladelets. 

Bipolar tangential technique: the flaking surface can be placed on the wider longitudinal face, the 

most used configuration, or the narrow longitudinal face. In this way bipolar bladelets are issued. A 

more complex variant uses the bipolar technique for obtaining a lateral ridge, which is afterwards 

used for a regular unidirectional bladelet production.  

Prismatic cores: the distal part of the pebble is removed transversally to the longitudinal axis, forming 

a plain striking platform. The flaking surface is placed on the wider longitudinal axis and exploited 

unidirectionally.  

Typometry 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

The retouched tools assemblage is mostly characterised by end-scrapers, also nosed and on 

Aurignacian blade. 

Cultural attribution 

Attributed to the Early Aurignacian.  
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Serino (Accorsi et al., 1979; Giaccio et al., 2008).  

Setting 

It is an open-air site. A single Aurignacian occupation overlies sterile clays, and it is sealed by a thick 

deposition of pumice linked with the Campanian Ignimbrite.  

Technology 

The raw material is exclusively flint. 

Unidirectional sub-pyramidal and prismatic cores produce abundant bladelets. Striking platforms are 

plain.  

Typometry 

No bladesïbladelets dimensional threshold is given. Most of the artefacts are comprised in 10 mm 

wide. 

Main typological characters 

Few bladelets with lateral, marginal retouch, approachable to Dufour bladelets. End-scrapers, also 

carinated are present, but in low number. Aurignacian retouch is recorded as well.  

Cultural attribution 

Attributed to the Protoaurignacian.  

Castelcivita layers rsa, gic and ars (Gambassini, 1997; Giaccio et al., 2008).  

Setting 

It is a cave site. Layer rsa, short for red sandy, it is located in the II sedimentological layer and it lays 

on direct stratigraphical connection with the below Uluzzian layers. The above gic and ars layers 

constitute the I sedimentological layers and they are capped by pumice and ash layer connected with 

the Campanian Ignimbrite.  

Technology 

The raw material is mostly flint collected in the nearby river gravels. 

rsa  

Three chaînes opératoires are recognised. Independent bladelet production.  

Prismatic cores: the flaking surface is exploited unidirectionally. The striking platform is plain. They 

produce straight or slightly curved on-axis bladelets. 

Longitudinal carinated cores: the flaking surface is placed on the longitudinal, carinated burins, or 

transversal, Vachons burins, edges, it is exploited unidirectionally. They produce bladelets. 
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Transversal carinated cores: the flaking surface is placed on the distal end of a thick blank, it is 

exploited unidirectionally. The striking platform is on the blank ventral face. The flaking surface is 

isolated by lateral flakes, can be wide, carinated end-scrapers type, or narrow, nosed end-scrapers 

type. They produce bladelets.  

gic and ars 

The main difference is the increase of carinated forms. 

Typometry 

No bladesïbladelets dimensional threshold is given. The majority of the artefacts is <25 mm length. 

Main typological characters 

rsa 

Most of the retouched tools are bladelets with lateral marginal inverse or alternate semi-abrupt 

retouch, Dufour subtype Dufour. Carinated burins and end-scrapers are well represented, bladelets 

negatives are partially obliterated by subsequent retouch. 

gic and ars 

The retouched blanks feature the appearance of smaller, straight bladelets with marginal, convergent, 

direct bilateral retouch, the Castelcivita points.  

Cultural attribution 

rsa 

Attributed to the Protoaurignacian with Dufour bladelets.  

gic and ars 

Attributed to the Protoaurignacian with micropoints. 

Paglicci layer 24 (Giaccio et al., 2008; Palma di Cesnola, 2006).  

Setting 

It is a cave site. The Aurignacian layer 24 is sandwiched by a stalagmite layer, 24Ŭ, and a tephra 

deposition in, 23C2, linked to the Codola eruption. The layer is divided in three occupations BIIïI, 

A4ï2, A1ï0. The density of artefacts grows with the stratigraphical position. 

Typometry 

No bladesïbladelets dimensional threshold is given.  
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Main typological characters 

The bladelets with marginal, lateral, semi-abrupt retouched, Dufour sensu lato, are the most 

represented diagnostic tool type. End-scrapers are well represented, also carinated and with bladelet 

retouch. The burins, also carinated and with bladelet retouch, get more important in the middle and 

top occupations.  

Cultural attribution 

Attributed to the Protoaurignacian.  

Fumane (Bartolomei et al., 1992; Bertola et al., 2013; Broglio et al., 2005; Falcucci, 2018; 

Falcucci et al., 2017; Falcucci and Peresani, 2018). 

Setting 

It is a cave site. The entire stratigraphical sequence is divided in macro-units based on the sediment. 

The Aurignacian is found in units A, fine grain sediment, and D, mostly loose rocks from cave vault 

collapse. At the cave mouth, layer A2 is overlying layer A3, Uluzzian, in direct stratigraphical 

connection, but marked by the red sediment colour; several habitat structures are dug by the 

Aurignacian occupants and could displace some underlying archaeological material. The thin layer 

A1 is on top of A2 and ends the macro-unit A. In macro-unit D the human occupation is less dense, 

mostly recognised in D6, found on the eastern side of the cave, D3 (divided in D3base, D3Ŭ and 

D3a/b) and D1c. D1d is the last anthropised layer and attributed to the Gravettian. The inner cave is 

showing less stratigraphical resolution, due to compression and post-depositional processes, here the 

succession shows just layers A2 and the D3 complex.  

Technology 

Raw material is local good quality flint available in primary outcrops and river gravels.  

A2ïA1 

Five chaînes opératoires are recognised. Independent bladelet production or intercalated blades-

bladelets production. In general, the knapping focus is straight or slightly curved, on-axis bladelets.  

Prismatic semi-circumferential cores: the flaking surface is installed on a longitudinal axis using in 

continuity two adjacent core faces, the flaking surface can have parallel or convergent edges 

morphology; blade cores show a prevalent parallel edges morphology while bladelet ones a 

convergent morphology. The flaking surface is exploited unidirectionally. The striking platform is 

plain. The knapping procedure isolates narrow flaking surfaces through lateral or transversal-to-core-

axis removals and oblique blade blanks accentuating the distal convergence, once the flaking surface 

is exploited knapping migrates slightly laterally reproducing the procedure, finally the core assumes 



 

53 

 

a semi-circumferential shape through the migration back and forth of the several flaking surfaces. 

They produce independent bladelets, blades or intercalated bladesïbladelets.  

Longitudinal on narrow face/blank edge cores: the flaking surface is installed on the longitudinal 

edge of a blank or a narrow longitudinal face of a small slab, it is exploited unidirectionally. The 

striking platform is plain. A posterior crest is shaped. The knapping rhythm is mostly frontal. They 

produce exclusively bladelets. 

Transversal carinated cores: the flaking surface use the former blank thickness and it is placed on the 

distal end of a thick blank; it is exploited unidirectionally. The striking platform is plain and is placed 

on the blank ventral face. The flaking surface is isolated by lateral removals of flakes, producing a 

nosed morphology; they produce exclusively bladelets, shorter than the prismatic cores.  

Prismatic wide faced cores: the flaking surface is installed on the wider face on the longitudinal axis, 

it has parallel edges morphology, and it is exploited unidirectionally. They are probably exhausted 

semi-circumferential cores. 

Independent multiplatform cores: they have independent reduction series placed on the core volume. 

Knapping begins at the favourable ridges of core faces intersections creating a fully cortical laminar 

blank, less frequently a unilateral or bilateral crest is shaped after the first cortical blank is removed; 

convexities are maintained by simple naturally backed blades or neo-crested blades along the lateral 

edges of the core flaking surface 

D3dbaseïD3bŬïD3ab 

The lithic production remains similar to A2ïA1, but an increase in the transversal carinated cores 

use is noticed. Also, Flakes are knapped independently.  

Typometry 

Blade-bladelets threshold is put at 12 mm wide, most of the inversely semi abruptly retouched blanks 

are inferior to that. 

Main typological characters 

A2ïA1 

A big part of the bladelets is retouched with marginal, lateral or convergent, semi-abrupt retouch. A 

smaller percentage of the blades is retouched laterally, some displaying scalar Aurignacian retouch. 

Frontally in end-scrapers or burins. 

D3dbaseïD3bŬïD3ab 

Laterally retouched bladelets are always the main type. End-scrapers, mostly carinated form, increase 

progressively. A split-base point is found at the interface with A1. 
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Cultural attribution 

A2ïA1 

Attributed to the Protoaurignacian. 

D3dbaseïD3bŬïD3ab 

Attributed to a later phase of the Protoaurignacian. 

1.3.8 Western Europe 

 

Figure 6 Detailed map of the reviewed eUP Western Europe sites. 

Castanet (Chiotti et al., 2015; Chiotti and Cretin, 2011; Pelegrin and OôFarrell, 2005).  

Setting 

Collapsed rock-shelter site. Old excavations led by Peyrony identified two subsequent layers, recent 

excavation found only a single layer lying over the bedrock.  

Technology 

The raw material is mostly good quality chert found locally in colluvial sediments or riverbeds. 

Imports come primarily from primary outcrops 40ï50 km far away, with a maximum distance of 140 

km.  

Two chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets.  
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Transversal carinated cores: This is the main core configuration at the site. The flaking surface is 

placed at distal end of thick flakes, exploited unidirectionally. The front is 26,5 mm wide on average. 

The striking platform is placed on the blank ventral face. Convergent flakes are struck from the 

striking platform regularising the longitudinal edges and creating a central crest. The front is thus 

isolated and is used for a semi-circumferential knapping of bladelets taking advantage of lateral and 

distal convexities put in place by the flakes.  

Prismatic cores: They are rare. The flaking surface has parallel edges, exploited unidirectionally. 

Striking platforms are facetted and the overhang frequently abraded.  

Typometry 

Bladelets are 3ïå20 mm wide, the most regular are comprised in the 3ï10 mm wide interval.  

Main typological characters 

Most of the retouch tools are flat end-scrapers on blades, some showing Aurignacian lateral retouch 

too. Laterally retouched blades are frequent. Retouched bladelets are on irregular blanks and non-

consistent retouch. 

Cultural attribution 

Attributed to the Early Aurignacian.  

Caminade layers F and G (Bordes, 2005, 2000; Bordes and Lenoble, 2002; Bordes and Tixier, 

2002).  

Setting 

It is a rock-shelter site. In the eastern portion of the site layers G and F correspond to a first 

Aurignacian phase of occupation, which is divided from the underlying Mousterian by a roof collapse 

and from the topmost Aurignacian units D by sterile sandy sediments. 

Technology 

Three chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets. 

Transversal carinated cores: the most frequent. The flaking surface is placed on the distal end of a 

thick laminar blank, it is exploited unidirectionally. The striking platform is plain and placed on the 

blanksô ventral surface. Lateral flakes are isolating the wide front. They produce straight or curved 

bladelets.  

Prismatic on longitudinal narrow face cores: the flaking surface is placed on the longitudinal narrow 

face of a slab. They produce bladelets. 

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. The striking 

platform is facetted. The knapping starts shaping an antero-lateral crest at the flaking surface 
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intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities 

are maintained by lateral blanks or by lateral neo-crests, distal convexities are maintained by 

plunging blades. They produce large and thick blades. 

Typometry 

Bladelets negatives are 4ï10 mm wide. 

Main typological characters 

Most of the retouched tools are carinated and nosed end-scrapers. Most of the retouched bladelets 

are non-twisted and display a marginal, semi-abrupt inverse retouch.  

Cultural attribution 

Attributed to the Early Aurignacian.  

Roc de Combe layer 7 (Bordes, 2005; Bordes and Tixier, 2002).  

Setting 

It is a cave site. Layer 7 is formed grouping the former 7a, 7b, 7c; it is sandwiched between the 

Chatelperronian layer 8 and the Recent Aurignacian of layer 6 and 5.  

Technology 

Two chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets. 

Transversal carinated cores: they are the most frequent. The flaking surface is placed on the distal 

end of a thick blank, it is exploited unidirectionally. The flaking surface develops in a wide front 

around the longitudinal volume of the blank. The striking platform is plain and placed on former 

blanksô ventral face. The knapping rhythm is semi-circumferential. They produce only bladelets.  

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. The striking 

platform is facetted. The knapping starts shaping an antero-lateral crest at the flaking surface 

intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities 

are maintained by lateral blanks or by lateral neo-crests, distal convexities are maintained by 

plunging blades. They produce large and thick blades. 

Typometry 

Bladelets negatives are 4ï10 mm wide. 

Main typological characters 

Most of the retouched bladelets are non-twisted and display a marginal, semi-abrupt inverse retouch.  

 



 

57 

 

Cultural attribution 

Attributed to the Early Aurignacian.  

Corbiac-Vignoble II (Bordes, 2005; Bordes and Tixier, 2002). 

Setting 

Open-air site. There a single occupation layer.  

Technology 

Two chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets. 

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. The striking 

platform is facetted. The knapping starts shaping an antero-lateral crest at the flaking surface 

intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities 

are maintained by lateral blanks or by lateral neo-crests, distal convexities are maintained by 

plunging blades. They produce large and thick blades. 

Transversal carinated cores: the flaking surface is placed at the distal end of a thick blade, exploited 

unidirectionally. The striking platform is plain and placed on the blanksô ventral surface. The 

knapping rhythm is semi-circumferential. They produce straight and curved profile bladelets.  

Typometry 

Blades are 25-50 mm wide. Bladelets are 4-11 mm wide. 

Main typological characters 

A single straight profile bladelet is retouched in Dufour subtype Dufour.  

Cultural attribution 

Attributed to the Early Aurignacian.  

Le Piage (Bordes, 2006, 2005; Bordes and Tixier, 2002).  

Setting 

It is a rock-shelter site. Layer K is separated from the overlying layer GI by a mixed layer J.  

Technology 

K 

Three chaînes opératoires are recognised. One with intercalated bladesïbladelets production and the 

other two for independent bladelet production. 
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Prismatic cores: the flaking surface has sub-pyramidal morphology, it is exploited unidirectionally. 

Blades and bigger bladelets are knapped in continuity or intercalated. 

Cores on longitudinal blanksô edge/narrow face: the flaking surface is placed on the longitudinal 

narrow face, it is exploited unidirectionally. They produce straight bladelets. 

Transversal carinated cores: the flaking surface is placed at the distal end of a thick blade, exploited 

unidirectionally. The striking platform is plain and placed on the blanksô ventral surface. The 

knapping rhythm is semi-circumferential. They produce smaller straight and curved profile bladelets.   

GI 

Two chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets. 

Prismatic cores: the flaking surface has parallel edges, exploited unidirectionally. The striking 

platform is facetted. The knapping starts shaping an antero-lateral crest at the flaking surface 

intersection with an adjacent core face. The knapping rhythm is strictly frontal. Lateral convexities 

are maintained by lateral blanks or by lateral neo-crests, distal convexities are maintained by 

plunging blades. They produce large and thick blades. 

Transversal carinated cores: the flaking surface is placed at the distal end of a thick blade, exploited 

unidirectionally. The striking platform is plain and placed on the blanksô ventral surface. The 

knapping rhythm is semi-circumferential. They produce straight and curved profile bladelets.  

Typometry 

K 

No bladesïbladelets dimensional threshold is given. 

GI 

No bladesïbladelets dimensional threshold is given. 

Main typological characters 

K 

Straight profile bladelets display marginal lateral and bilateral semi-abrupt direct, inverse, backed or 

alternate retouch, being compatible with Dufour bladelets subtype Dufour. 

GI 

Only a curved bladelet retouched in Dufour subtype Dufour. 

Cultural attribution 

K 
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Attributed to the Protoaurignacian  

GI 

Attributed to the Early Aurignacian. 

Hui (Le Brun-Ricalens, 2005b, 1993).  

Setting 

Open-air site on small elevation hill. The single archaeological layer 2 is divided in arbitrary cuts 2a, 

2b, 2c: most of the assemblage is found in 2b and refits prove its integrity.  

Technology 

The raw material is mostly local chert, with some regional radius imports. 

Two chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets. 

Transversal carinated cores: the most recognised core configuration. The flaking surface is placed on 

the distal end of triangular and trapezoidal cross-section blocs, flakes, and thick blades. The striking 

platform is plain. Lateral flakes, controlling the convexities isolate a wide front, 25-30 mm. The 

knapping rhythm is semi-circumferential, convergent, and slightly off-axis bladelets (lamelles de 

cadrage) put in place a central guide nervure for the desired bladelets.  

Prismatic cores: the flaking surface has parallel edges, it is exploited unidirectionally. The striking 

platform is steep angled and can be facetted, the overhang is systematically abraded. After a short 

decortication through flakes, the knapping start with a cortical blade on a natural lateral ridge or, less 

frequently, a crudely shaped crest. The knapping rhythm is frontal. The distal convexity is maintained 

through neo-crests, while the lateral convexity is maintained through flank narrowing flakes. 

Production is large and thick blades.  

Envisioned knapping technique is the direct hard hammer percussion for flakes and direct soft 

hammer for laminar blanks. 

Typometry 

Blades are generally 20ï30 mm wide. Desired bladelets are <15 mm long, thus at maximum å7 mm 

wide. 

Main typological characters 

End-scrapers are the most numerous tools. Aurignacian blades are well represented. Two bladelets 

have lateral marginal inverse low-angle retouch.  

Cultural attribution 

Attributed to the Early Aurignacian.  
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Barbas III C1 (Ortega Cordellat, 2005).  

Setting 

Open-air site on a river terrace. The layer C1 is overlying the layer C2, attributed to the 

Chatelperronian.  

Technology 

The raw material is good quality local chert, nodules up to 30 kg, with some minor regional imports.  

Three chaînes opératoires are recognised. Independent production of blades and, mostly, bladelets. 

Prismatic cores: the flaking surface is placed on the longitudinal wide face; it has parallel edges, and 

it is exploited unidirectionally. The striking platform is plain. The knapping begins with the shaping 

of a bifacial crest and the rhythm is frontal. Convexities are managed by antero-lateral crests and 

distal shaping. The production is large and thick, straight blades. 

Prismatic on longitudinal; narrow face cores: the flaking surface is placed on a longitudinal narrow 

face, it is exploited unidirectionally. The striking platform is plain. The knapping start with a blank 

removing a natural lateral ridge and the knapping rhythm is frontal. The convexities are maintained 

through lateral neo-crests. The production is middle sized blades. 

Transversal carinated cores: the flaking surface is placed on a distal end of a thick blank, flakes or 

blade, exploited unidirectionally. The striking platform is plain. A single lateral flake, or two lateral 

flakes, isolates the flaking surface, maintaining the convexities. The production is small and curved 

bladelets. 

Longitudinal carinated cores: the flaking surface is placed on a longitudinal blank edge, it is exploited 

unidirectionally. The production is long and straight bladelets.  

Typometry 

Big blades are 50ï80 mm wide. Medium sized blades are 20ï40 mm wide. Small bladelets are <10 

mm wide, while big ones are on average 10 mm wide. 

Main typological characters 

Few bladelets are retouched. 

Cultural attribution 

Attributed to Early Aurignacian.  
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Les Cottés (Porter et al., 2019; Roussel and Soressi, 2013; Talamo et al., 2012).  

Setting 

It is a cave site. The stratigraphical sequence of the new excavations refers to the frontal cave talus. 

The layer 04 is overlying a 12 cm thick sterile layer separating it from layer 06, Chatelperronian; a 

sterile thin layer, 04.3bf, divides, in certain sectors, the layer 04 in two sublevels, 04inf. and 04sup.. 

Layer 02 is separated by a thicker low density 03 layer.  

Technology 

Local chert is dominant in all layers, complemented by high quality regional chert. In layer 02 the 

imports are dominant.  

04inf. 

Two chaînes opératoires finalised at the intercalated bladesïbladelets knapping, but mostly at 

independent bladelet production. Blades are as frequent as bladelets. Bladelets are straight or slightly 

curved and on-axis. 

Prismatic cores: the flaking surface is sub-pyramidal or sub-prismatic on the longitudinal axis, it is 

exploited unidirectionally. Striking platform is plain and steep-angled. Convexities are maintained 

by lateral blades or opposite struck flakes.  

Prismatic on longitudinal narrow face/blank edge cores: the flaking surface is placed on the 

longitudinal narrow face of a slab or a blank, it is exploited unidirectionally.  

04sup. 

The core configurations remain similar to 04inf.. Although, blades production increase and bladelets 

are smaller and more curved.  

02. 

Two chaînes opératoires finalised at the independent production of blades and bladelets.  

Prismatic cores: the flaking surface has parallel edges, and it is exploited unidirectionally. They 

produce large and thick blades. They are probably recycled in non-organised flake cores. Blades are 

straight or slightly curved. 

Transversal carinated cores: the flaking surface is placed on the distal end of a blank, it is exploited 

unidirectionally. The striking platform is plain. The front is isolated by laterally struck flakes. Flakes 

are also creating a central crest shaping the distal convexity.  
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Typometry 

Bladesïbladelets dimensional threshold is put at 12 mm wide. Blades, on average, in 04inf. are 18.5 

mm wide, in 04sup. 20 mm wide and in 02 22 mm wide. They record a significant difference between 

04sup. and 02.  

Main typological characters 

04inf. 

High frequency of bladelets with marginal semi-abrupt inverse continuous retouch, Dufour subtype 

Dufour bladelets. 

04sup. 

Laterally retouched thick blades, also Aurignacian blades. End-scrapers are well represented. Less 

and smaller retouched bladelets. 

02 

Aurignacian blades and nosed end-scrapers are the best represented retouched blanks. 

Cultural attribution 

04inf. 

Attributed to the Protoaurignacian.  

04sup. 

Attributed to the Early Aurignacian. 

02 

Attributed to a later phase of the Early Aurignacian. 

Isturitz (Normand et al., 2008, 2007; Normand and Turq, 2005).  

Setting 

It is a cave site. A big fallen rock divides in two sectors the modern excavations, the principal 

excavation area and the area denominated ñcoupeò. The Aurignacian occupations are found in 

sediments characterised by the accumulation of cave vault debris, sedimentary units IV and III. 

Sedimentary unit V shows Mousterian occupations, the most insisted Aurignacian occupations are 

in sedimentary units II and III. The archaeological occupations in unit III had been affected by water 

run-off at the same time of deposition, which could result in material mixing. In the principal sector, 

layer C4c, showing mixed characters, divides layers C4b1 and C4b2 from layer C4d. 
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Technology 

C4b1ï2 

The raw material is mostly regional flint collected 20 km far from the site, imports are showing a 

wider regional network (up to 60ï80 km far) extensive long-distance network (150 km south) and 

one artifact coming from 200ï300 km north.  

Four chaînes opératoires are recognised. Independent blades and bladelets production.  

Prismatic cores: the flaking surface has parallel edges, and it is exploited unidirectionally. The 

striking platform is plain, rejuvenated with total or partial tablets, the overhang is frequently abraded. 

The knapping starts with antero-lateral shaped crests, which maintain the convexities too. They 

produce blades. 

Sub-pyramidal/prismatic cores: the flaking surface is placed on the longitudinal face with a 

convergent and distal plunging morphology, it is exploited unidirectionally. Lateral blades maintain 

the convexities. They produce big and straight bladelets.  

Transversal carinated cores: The flaking surface is placed on the distal end of a thick blank, it is 

exploited unidirectionally. Convexities are maintained by lateral, off-axis, curved bladelets. They 

produce small curved bladelets.  

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge of a blank, it is 

exploited unidirectionally. They produce straight bladelets. 

The envisioned technique is the direct soft hammer percussion. 

C4d 

The raw material is mostly regional flint collected 25ï30 km far from the site, some imports are 

coming as far as 150 km south. 

Three chaînes opératoires are recognised. Intercalated bladesïbladelets and independent bladelets 

production. 

Sub-pyramidal/prismatic cores: similar to the same cores found in C4b1/2. The production is 

intercalated straight on-axis bladesïbladelets. 

Longitudinal carinated cores: similar to the same cores found in C4b1/2. They are more frequent. 

The production is independent straight on-axis bladelets. 

Transversal carinated cores: similar to the same cores found in C4b1/2. They are less represented.  

The envisioned technique is the direct soft hammer percussion. 

Typometry 

Bladesïbladelets dimensional threshold is put at 12.1 mm wide, due to the presence of inverse 

retouch on <12 mm wide blanks. 
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Main typological characters 

C4b1ï2 

Blades with lateral retouch, but very few Aurignacian blades, end-scrapers, few carinated, and 

Dufour subtype Dufour bladelets are the most represented.  

C4d 

Bladelets with lateral marginal inverse or direct retouch, Dufour subtype Dufour, are the most 

represented.  

Cultural attribution 

C4b1ï2 

Attributed to the Early Aurignacian. 

C4d 

Attributed to the Protoaurignacian. 

LôArbreda layer H (Bataille et al., 2018; Ortega Cobos et al., 2005; Soler Subils et al., 2008; 

Tafelmaier, 2017).  

Setting 

It is a cave site. The long stratigraphical sequence consists of the same lacustrine sediments, 

overflown from the nearby lake, and the travertine clasts of the cave. The excavation proceeds by 

arbitrary 5 cm thick cuts, the integrity of the archaeological occupations is given by piece-plotting 

and by an overall archaeological material coherence. Layer H is divided from underlying Mousterian 

layer I by 4 cuts of mostly archaeological sterile sedimentation, approximately the same distance 

separating the overlying layer G.  

Technology 

The raw material is exclusively good quality flint imported from 100 km north.  

Three chaînes opératoires are recognised. Ortega Cobos and colleagues (2005) suggest the existence 

of independent blades and bladelets production, but Tafelmaier (2017) did not recognise any. The 

difference lays on the typometrical definitions of blades and bladelets.  

Prismatic sub-cylindrical cores: the flaking surface is placed on the longitudinal face wide face, it is 

exploited unidirectionally. The striking platform is plain, and the overhang abraded. The knapping 

begins directly with a laminar blank knapped on a lateral natural ridge at the intersection between 

coreôs faces. The knapping rhythm is semi-circumferential. They can produce larger blades and 

bladelets. Bladelets are 4ï7 mm wide and with straight profile.  
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Longitudinal carinated cores: the flaking surface is placed on the longitudinal narrow face of a blank 

edge, it is exploited unidirectionally. The striking platform is plain, the overhang is abraded. The 

back of the core ends in posterior crest used in the platform rejuvenation. The knapping begins with 

a central bifacial shaped crest and continues frontally, at the end the knapping can expand on a wide 

adjacent face. They produce smaller blades and bladelets. Bladelets are 2ï4 mm wide and with 

straight profile.  

Transversal carinated cores: for Ortega Cobos and colleagues (2005) they are the most numerous 

bladelets cores, Tafelmaier (2017) does not recognise the same frequency. The flaking surface is 

placed on a distal end of a thick blank, it is exploited unidirectionally. The striking platform is plain, 

the overhang is abraded. Lateral flakes isolate the front, 10ï45 mm wide, and control the lateral 

convexities, while the distal convexity is controlled by plunging bladelets and a central shaped crest. 

They produce bladelets are mostly 2ï7 mm wide with straight, curved, or twisted profiles.  

The envisioned technique is the direct soft hammer percussion.  

Typometry 

Bladesïbladelets dimensional threshold is based on technological and morphological assessment in 

Ortega Cobos and colleagues (2005), while Tafelmaier (2017) put it at 12 mm wide.  

Main typological characters 

Most of the retouched blanks are on-axis bladelets, Dufour subtype Dufour.  

Cultural attribution 

Attributed to the Protoaurignacian.  

Morin (Arrizabalaga et al., 2009; Maíllo Fernández, 2006, 2005).  

Setting 

It is a cave site. The sub-horizontal mostly silty deposits have been affected by low energy water 

laminar run-off. Occupations in layers 8 and 9 are sandwiched between a Chatelperronian level 10 

the Aurignacian layers 7 and 6.  

Technology 

8ï9 

The raw material is mostly local flint collected in primary deposits 5ï10 km far, complemented by 

other varieties of siliceous material.  

Three chaînes opératoires are recognised. One for intercalated bladesïbladelets production and one 

for independent bladelets production. Discoid cores produce flakes. 
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Prismatic cores: the flaking surface is placed on the wide longitudinal face, it is slightly distally 

plunging and has either parallel edges or sub-pyramidal morphology, and it is exploited 

unidirectionally. The striking platform is plain, and the overhang is abraded. Knapping starts with 

cortical blade/bladelet on a natural lateral ridge, creating the convexity for the semi-circumferential 

knapping rhythm. Occasionally antero-lateral crests are shaped. The production is mostly geared on 

straight, slightly curved profiles bladelets.  

Transversal carinated cores: the flaking surface has convergent morphology and is placed at the distal 

end of a thick blank. The striking platform is plain. The striking surface is isolated by means of lateral 

flakes; the guide ridges are used by twisted off-axis bladelets for maintaining the lateral convexities. 

They produce curved bladelets. 

7 

The main difference is the disassociation of blades, obtained from prismatic cores, and bladelets, 

obtained from transversal carinated cores, production.  

Typometry 

No bladesïbladelets dimensional threshold is given.  

Main typological characters 

8ï9 

Laterally retouched Dufour bladelets subtype Dufour are the most indicative retouched blanks.  

7 

It features end-scrapers on blades, laterally retouched blades and Dufour subtype Dufour bladelets.  

Cultural attribution 

8ï9 

Attributed to the Protoaurignacian. 

7 

Attributed to the Early Aurignacian. 
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El Castillo layer 16 (Cabrera Valdés et al., 2002; Maíllo-Fernández and de Quirós, 2010; Wood 

et al., 2018).  

Setting 

It is a cave site. The front of the cave collapsed during the Pleistocene sealing layer 16, which is 

separated from layer 18, a contested Transitional Aurignacian layer, by the sterile layer 17. The 

assemblage is rather small featuring less than 300 artefacts, but indicative of the production methods. 

Technology 

The raw material is fine-grained quartzite.  

Four chaînes opératoires are recognised. One for intercalated bladesïbladelets production and two 

for independent bladelets production. Discoid cores produce flakes. 

Prismatic cores: the main method used at the site. The flaking surface is installed on the longitudinal 

wide face, exploited unidirectionally. The striking platform is plain. The knapping begins with a 

cortical blank, the convexities are maintained by lateral, convergent, off-axis twisted 

blades/bladelets, while the centre of the flaking surface produces parallel edges, straight, on-axis 

bladelets. Knapping rhythm is semi-circumferential.  

Transversal carinated cores: the flaking surface has convergent morphology, it is installed on a thick 

blank distal end, and it is exploited unidirectionally. Convergent lateral flakes maintain the 

convexities creating a distal central crest. Bladelets are curved or twisted.  

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge, in case of 

carinated burin, or on the distal end of the blank, busked burin, it is exploited unidirectionally. They 

produce straight and distally curved bladelets. 

Typometry 

No bladesïbladelets dimensional threshold, but most of the recognised bladelets are <12 mm wide 

and no blades are recognised after that size. 

Main typological characters 

The Dufour subtype Dufour bladelets are the most frequent retouched tools.  

Cultural attribution 

Attributed to the Protoaurignacian.  
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Labeko Koba (Arrizabalaga, 2000; Arrizabalaga et al., 2009; Bataille et al., 2018; Tafelmaier, 

2017).  

Setting 

It is a cave site. Sterile sediments divide the Aurignacian layer VII from layer Lower IX, 

Chatelperronian, and the irregular layer VIII. The above Aurignacian layer VI has a sparse artefact 

density and separates VII from the richer layer V.  

Technology 

The raw material is mostly flint coming from the regional context, with long distance imports. 

VII  

Three chaînes opératoires are recognised. One for intercalated bladesïbladelets production and two 

for independent bladelets production. 

Prismatic cores: the flaking surface has parallel edges or sub-pyramidal morphology, it is exploited 

unidirectionally. The striking platform is plain. The knapping rhythm is semi-circumferential. 

Convexities are maintained by integrated laminar blanks. Blades and bladelets are intercalated, with 

bladelets being the focus of the production. Bladelets are big and have curved profiles.   

Transversal carinated cores: the flaking surface has sub-pyramidal morphology, it is exploited 

unidirectionally. The striking platform is plain, placed on the blank ventral face. They produce 

straight and slightly curved bladelets. 

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge of a blank, it is 

exploited unidirectionally.  

V 

Two chaînes opératoires are recognised. One for intercalated bladesïbladelets production and two 

for independent bladelets production. 

Prismatic cores: the flaking surface has parallel edges or sub-pyramidal morphology, it is exploited 

unidirectionally. The striking platform is plain. The knapping rhythm is semi-circumferential. 

Convexities are maintained by integrated laminar blanks. Blades and bladelets are intercalated, with 

bladelets being the focus of the production. Bladelets are big and have curved profiles.   

Transversal carinated cores: this core configuration is more attested than layer VII. The flaking 

surface has sub-pyramidal morphology, it is exploited unidirectionally. The striking platform is plain, 

placed on the blank ventral face. The front is heavily isolated by two lateral flakes in most of the 

cases, nosed end-scrapers morphology. They produce mostly slightly curved bladelets. 
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Typometry 

Bladesïbladelets threshold is put at 12 mm wide, bladelets <7 mm are considered micro-bladelets.  

Main typological characters 

VII  

Bladelets have a marginal semi-abrupt retouch, identified as Dufour subtype Dufour bladelets.  

V 

Laterally retouched blades and end-scrapers are dominant, Dufour subtype Dufour bladelets are less 

frequent than layer VII.  

Cultural attribution 

VII  

Attributed to the Protoaurignacian. 

V 

Attributed to the Early Aurignacian. 

La Viña (Santamaría Álvarez, 2012).  

Setting 

It is a cave site. XIIIinferior, true first Aurignacian layer is directly superimposed to XIV, 

Mousterian, XIIIbasal, Mousterian and Aurignacian mixing, and in some areas to the bedrock. At the 

base of XIIIinferior, debris is mostly vertical, contrasting the overall sub-horizontal condition of 

archaeological material deposition in this level. Layer XIII overlies directly and sub-horizontally 

layers XIIIinferior and XIIIbasal.  

Technology 

The raw material is mostly local quartzite, although flint imports from a wider regional context (10ï

50 km radius) are well attested. 

XIII inferior 

Three chaînes opératoires are recognised. One for intercalated bladesïbladelets production, one for 

independent bladelets production, and one for flakes issued from surface cores.  

Prismatic cores: the striking platform is placed on a longitudinal wide face, it is exploited 

unidirectionally. The striking platform is plain, abrasion is unsystematic. The knapping begins with 

a laminar cortical blank on a lateral natural ridge at the coresô faces intersection. It progresses semi-
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circumferentially, convexities are maintained by integrated lateral core-edge blades, neo-crests and 

flakes and opposite auxiliary removals. The focus of the production are bladelets, while blades are 

coming from the first phases of reduction.  

Transversal carinated cores: the flaking surface is placed on a distal narrow edge of a thick cortical 

flake and it is convergent, it is exploited unidirectionally. The striking platform is plain and placed 

on the blank ventral surface. The flaking surface is isolated by means of lateral flakes. The production 

is focused on short, curved and twisted bladelets. 

The envisioned technique is direct soft hammer percussion for the laminar knapping, while direct 

hard hammer percussion for the flakes knapping. 

XIII  

Three chaînes opératoires are recognised. One for intercalated bladesïbladelets production, one for 

independent blades production, and two for independent bladelets production. 

Prismatic cores: the flaking surface has parallel edges, and it is exploited unidirectionally. The 

striking platform is plain. The knapping rhythm is semi-circumferential. Most of the cores are 

producing blades, a minor fraction may have been recycled in bladelet cores once reduced. 

Transversal carinated cores: they are the principal bladelets cores. They produce short, curved profile 

bladelets. 

Longitudinal carinated cores: the flaking surface is placed on the longitudinal edge of a blank, it is 

exploited unidirectionally. They produce a minor percentage of bladelets. 

Typometry 

The bladesïbladelets dimensional threshold is put at 12.5 mm wide.  

Main typological characters 

XIII inferior 

End-scrapers are well represented. Dufour subtype Dufour bladelets are less than other 

Protoaurignacian sites but more represented than Early Aurignacian ones.  

XIII  

End-scrapers, also carinated, are the most represented retouched tools. Laterally retouched blades, 

also featuring Aurignacian blades, are the second one. Dufour, sensu lato, bladelets are represented 

as before but manufactured on smaller blanks. 

Cultural attribution 

XIII inferior 

Attributed to the Protoaurignacian. 
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XIII  

Attributed to the Early Aurignacian.  

1.3.9 Synthesis 

From the assemblages review no dramatic difference in raw material provisioning can be detected in 

the eUP: the major common point is the research of good quality material. In the Levant this is more 

diffused, while in Europe human groups established networks up to 300 km distance.  

The Early Ahmarian is clearly divided in two different ways of exploiting the raw material, the 

northern facies preferred opposite platforms cores, while the southern one single platform cores. 

Also, Southern Early Ahmarian assemblages feature an independent bladelet production from 

longitudinal carinated cores. This difference in core configuration reflects also on the blanks 

obtained, opposite platform cores are more likely to be used for blades knapping, while single 

platform ones for bladelets knapping. This mirrors in the frequency of end-scrapers and burins on 

blades in the northern facies, while southern assemblages are more likely to use thick flakes by-

products.  

Surprisingly, sites in the Caucasus display a better similarity with the Southern Early Ahmarian, due 

to the stress on bladelets production from single platforms cores.  

Single platforms cores are the rule in European eUP assemblages. The Early Aurignacian 

assemblages feature, generally, a bigger proportion of transversal carinated cores. Transversal 

carinated cores are the most represented, blanks issued from prismatic cores are often transformed in 

carinated cores, challenging the notion of two dissociated chaînes opératoires. In any case 

assemblages that can be confidently assigned to the Early Aurignacian tradition, eastern than the 

Swabian Jura, are extremely rare, in fact, only one, Kostenki 1/III. Protoaurignacian assemblages 

feature prismatic parallel edges and sub-pyramidal flaking surfaces, alongside to longitudinal narrow 

face core configurations on slabs or blanks. 

The totality of the reviewed eUP assemblages reveals a non-extensive preparation of cores. The 

striking platform is left plain most of the times, abrasion or micro-chipping of the overhang is the 

only common operation. The cores having natural convexities are preferred. Embedded convexitiesô 

maintenance through lateral, off-axis and, possibly, slightly twisted is a common feature. The 

lamelles croisées in Mandrin and lôObservatoire might be a regional variant of crest shaping. 

Bladelets are the sought blanks size.  
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1.4 Critiques to the Aquitanian model and the record of 

CentralïEastern Europe 

Many authors in the last years have criticised the imposition of the so-called Aquitanian model as an 

overall explanation of the Aurignacian development in Europe. H. Delporte noticed: 

La séquence archéologique, qui y a été établie par Denis Peyrony (Peyrony, 1933), a en effet été 

abusivement imposée à d'autres régions, plus ou moins lointaines, voire à l'ensemble du continent 

eurasiatique (Peyrony, 1948). En fait, la recherche récente montre que cette séquence est spécifique 

du Périgord et qu'elle ne se retrouve pas identique dans d'autres régions, même voisines [the 

archaeological sequence established by Denis Peyrony, has been abusevely imposed to other near or 

far regions, indeed to the whole Eurasia. In fact, recent investigations show that the Peyrony sequence 

is specific to the Perigordian region and that it is not found identical in other regions, even if nearby.]  

(Delporte, 1991, p. 243) 

Effectively the record of Central and Eastern Europe fails to be completely restricted in the 

dichotomy Early AurignacianïProtoaurignacian: 

The Banat sites are showing mixed characters, leading the authors to coin the Aurignacian 0.5 (Sitlivy 

et al., 2014b). 

The KostenkiïBorschevo complex shows some local technocomplexes like the Streletskian and the 

Spitsynian which are not conforming to any Western assemblages (Bataille et al., 2018; Monigal et 

al., 2006). The same applies for other Eastern European assemblages (Monigal et al., 2006). 

In the Swabian Jura, Hohle Fels AHIV assemblage, chronologically comparable with AHII in 

Geißenklösterle, is more aligned with an Evolved Aurignacian, due to the massive presence of 

longitudinal carinated cores and it ñhighlights technological and typological variability that deviates 

from the western European chronological modelò (Bataille and Conard, 2018a, p. 38). 

The record of Western Europe has been revised: 

In Italy the Protoaurignacian seems to extend chronologically without dramatic changes in techno-

typology (Falcucci, 2018; Gambassini, 1997; Palma di Cesnola, 2006; Riel-Salvatore and Negrino, 

2018). No sites feature the stratigraphical succession between Protoaurignacian and Early 

Aurignacian, except from Mochi, where it is mostly signalled by the increased occurrence of antler 

working (Tejero and Grimaldi, 2015). 

In South-eastern France the Early Aurignacian is virtually absent too (Onoratini, 2008). 

Tafelmaier (2017) notices in her reassessment of Iberian Early Aurignacian and Protoaurignacian 

assemblages that: 

Firstly, a highly variable independent bladelet and microblade production could be identified within 

the Protoaurignacian assemblages (Tafelmaier, 2017, p. 162) 
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Contrasting with the view of a Protoaurignacian entirely centred on a continuous reduction from 

blades to bladelets, reducing the role of the bladelets to undifferentiated technological role. On the 

contrary her and Falcucciôs analyses show how blades in Protoaurignacian knapping are mostly 

performing shaping and supporting roles, while bladelets are the focus (Falcucci et al., 2017; 

Tafelmaier, 2017). 

Also, she points to the presence of the purportedly typical Aurignacian typological markers as 

carinated end-scrapers in Protoaurignacian assemblages and she does not consider the slight increase 

of these in Early Aurignacian assemblages to be determinant for conclusively attributing to the Early 

Aurignacian the Spanish assemblages she analysed (Tafelmaier, 2017). 

To be fair, the initial introducer of the Early Aurignacian techno-typological definition, F. Bon, 

always acknowledged the presence of an independent bladelet knapping and Aurignacian tool types 

in Protoaurignacian assemblages, but he pointed to the dramatic difference in shares of carinated 

end-scrapers between the Protoaurignacian and the Early Aurignacian (Bon, 2002a, 2002b).  

One of the flagbearers of the Early Aurignacian entity clearly wrote that the technocomplex is not 

supposed to be found necessarily on a pan-European scale:  

Here we define the Early Aurignacian not only as a typo-chronological event (e.g. Peyronyôs 

Aurignacian I), but more generally as a specific typo-techno-economic package, which cannot be 

defined as a pan-European event (Teyssandier, 2003). (Teyssandier et al., 2006, p. 249) 

Also Teyssandier pointed out that the dating of Willendorf II AH 3 makes it completely isolated from 

the Aquitanian Early Aurignacian technocomplex it has been attributed to, implying that the Early 

Aurignacian is probably a phenomenon restricted to South-western France (Teyssandier and Zilhão, 

2018). 

The introduction of the SBP, might be an adaptation to colder and more arid climatic conditions 

around 40 k cal BP, regardless the assemblages they are associated with (Bodu et al., 2013; Doyon, 

2017; Laplace, 1966; Moreau et al., 2015; Tartar, 2015; Tejero and Grimaldi, 2015). Hence, linking 

the SBP with solely the Early Aurignacian is no more entirely legitimate.  

Finally, there is a tendency in modern literature to reject the notion of Protoaurignacian and Early 

Aurignacian as chronologically bound phases or distinct traditions, but instead conceiving them as 

adaptive behaviours with strong regional signature (Bataille et al., 2018; Riel-Salvatore and Negrino, 

2018; Tafelmaier, 2017). All these considerations invite for general revision of the eUP techno-

cultural model. 
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1.5 Theories of AMH dispersal into Eurasia and the Danube 

Corridor Hypothesis 

The dispersal of AMHs from Africa is a complex and heated debate. The fossil evidence is scarce 

and controversial, most of the times they are not associated with archaeological material and this 

alone cannot provide a safe species attribution at least for continental Asia and the Sunda islands, 

given the plethora of human forms populating these lands. Here only AMH fossil data will be 

discussed.  

Recent data show that the early XX-discovered Homo sapiens fossils of Qafzeh and Skuhl, both 

located in Israel and dated between å130-90 k BP, are not the oldest and the only evidences of Homo 

sapiens pulsations from Africa to SW Asia (Groucutt et al., 2018, 2015; Hershkovitz et al., 2018). It 

has been suggested that groups of AMHs reached SE Asia as early as 120-80 ka BP or 63-73 ka BP 

on the grounds of dental remains (Groucutt et al., 2018; Liu et al., 2015; OôConnell et al., 2018). This 

latter evidence has been contested due to U/Th dating method controversies, effective stratigraphical 

association of dated material with human fossils or just because of the impossibility to ascertain 

safely the real stratigraphical position of the fossils (Michel et al., 2016; OôConnell et al., 2018). 

AMH cranial and maxillary fragments attributed to a single female individual have been found in 

Tam Pa Ling cave, Laos, in sediments dated through radiocarbon and OSL at 46ï51 ka BP and 

directly dated with U/Th at 63.3 ± 6 ka BP (Demeter et al., 2012). The best preserved AMH burials 

in Asia/Oceania are those of Lake Mungo, New South Wales (Australia); sediments associated with 

Mungo I, probably cremated human rests, and Mungo III, articulated skeleton, are dated by OSL at 

40 ± 2 kyr, while a lower layer containing artefacts is dated between of 50.1 ± 2.4 and 45.7 ± 2.3 kyr 

(Bowler et al., 2003; OôConnell et al., 2018). An AMH femur was found in Ustô-Ishim, Western 

Siberia, and directly radiocarbon dated at 45,9ï42,9 k cal BP at 95.4% probability (Fu et al., 2014; 

van der Plicht et al., 2020). The retrieved genome shows more similarities with those of modern East-

Asians and pre-Neolithic Eurasian individuals, showing as well a degree of Neanderthal admixture 

of 2.3 ± 0.3% and allowing an estimation of admixture occurrence between 50ï60 k cal BP (Fu et 

al., 2014). AMH remains from two different layers of Ksar Akil, Lebanon, are dated to 41.5ï38.3 k 

cal BP (modelled at 95.4% probability), associated with an Early Ahmarian context, and to 42.8ï

41.5 k cal BP (modelled at 95.4% probability), associated with Initial Upper Palaeolithic context 

(Bergman and Stringer, 1989; Douka et al., 2013). An older determination is available: 43.2ï42.9 k 

cal BP for the Ahmarian fossil and a minimum age of 45.9 k cal BP for the IUP fossil (Bosch et al., 

2015). Üçaĵēzlē cave, Hatay in S. Turkey, has yielded AMH teeth in Early Ahmarian and IUP 

contexts dated respectively to 42.8ï32.2 k cal BP and 45.9ï37.1 k cal BP (Bosch et al., 2015; Kuhn 

et al., 2009). Additionally, a AMH calvaria found without context in the sealed site of Manot cave 

in Israel provides a minimum age of 54.7 ± 5.5 kyr ago (arithmetic mean 2ů) or 51.8 ± 4.5 kyr ago 
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(weighted mean 2ů), estimated through the U/Th determinations of the calcite crust adherent to the 

fossil (Hershkovitz et al., 2015).  

Therefore the most accepted fossil and genomic data in Asia are compatible with an AMH dispersal 

out of Africa between 50 and 60 ka cal BP (OôConnell et al., 2018).  

The oldest AMH remains in Europe are associated with two non-Aurignacian industries: the Uluzzian 

in Italy and the Initial Upper Palaeolithic (Bachokirian) in Bulgaria. Two deciduous molars, found 

in association with the transitional Uluzzian technocomplex, at Grotta del Cavallo, Apulia Italy, are 

attributed to AMH on morphological and enamel thickness grounds; they were found in layers EIII 

and EII-I, respectively dated to 45.0ï43.4 k cal BP (modelled at 68.2% probability) and 44.0-43.0 k 

cal BP (modelled at 68.2% probability) (Benazzi et al., 2011). Though, the stratigraphical and 

morphological attribution is contested (Banks et al., 2013; Zilhão, 2013) (for a reply over the 

stratigraphical integrity (Ronchitelli et al., 2014)). The tooth and various indeterminable remains of 

Bacho Kiro layers I and J (former layer 11 and sublevels) are directly dated to 46.8ï42.8 k cal BP 

(modelled at 95.4% probability) (Hublin et al., 2020).  

European UP human finds are rare too. The Romanian site of Peĸtera cu Oase yielded exceptional 

remains, unfortunately without archaeological context, of an AMH mandible and a cranium, 

attributed to two different individuals, dated to 41.9ï37.7 k cal BP at 95.4% probability (Rougier et 

al., 2007; Trinkaus et al., 2012, 2003; van der Plicht et al., 2020). The mandible Oase 1 yielded 7.3% 

of Neanderthal genome, much higher than later prehistoric individuals and modern non-Africans, 

estimating a close Neanderthal ancestry (fourth-, fifth- or sixth-degree relative) (Fu et al., 2015). The 

AMH mandible, allegedly associated with two Aurignacian blades, from Kentôs Cavern, Cornwall 

UK, is dated to 43.1ï41.9 k cal BP (modelled to 68.2% probability) (Higham et al., 2011). The 

stratigraphical reliability was disputed, but new analyses and dates of the sequence show an overall 

coherence and the few outliers are attributed to post-depositional limited-extent intrusion of younger 

material (Proctor et al., 2017; Zilhão, 2013). The deciduous incisors found in Protoaurignacian layers 

of Fumane cave and Bombrini shelter are attributed morphologically and genetically to AMHs and 

they are dated respectively to 41.1ï38.5 k cal BP and 40.7ï35.6 k cal BP (modelled to 68.2% 

probability) (Benazzi et al., 2015). Teeth clearly associated in Early Aurignacian context dated to 

30ï34 k uncal BP at Brassempouy, Landes (France), are attributed morphologically to AMHs (Bailey 

and Hublin, 2005). In addition human remains from eUP contexts from the Kostenki sites complex, 

Russia, are dated to 38.8ï35.7 k cal BP, Kostenki 1 Layer III, and 38.7ï36.2 k cal BP, Kostenki 14 

(Benazzi et al., 2015; Hublin, 2015; Seguin-Orlando et al., 2014). Thus, AMHs are associated with 

eUP industries in Europe at least from å41 k cal BP.  

Later human remains, representing several males, females and one child,  are those of Mladeļ, Czech 

Republic, dated to 31 k uncal BP (36.7ï34.6 k cal BP) and associated with bone points, the Mladeļ 

flat polished bone points (Nejman et al., 2011; Svoboda, 2001; Wild et al., 2005). Broadly 
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contemporaneous human remains are those of Peĸtera Muieri and Peĸtera Cioclovina, Romania, 

found without or with undiagnostic archaeological context (Alexandrescu et al., 2010).  

If human remains are suggestive of at least two waves of dispersal into northern Eurasia, one between 

50ï45 k cal BP and a later one between 43ï41 k cal BP, scholars have tried to resort to the notably 

more abundant lithic evidence.  

As per the first wave, authors are suggesting that the Bohunician and the Bachokirian technical 

behaviour of central and Balkan Europe, must be related to the IUP of the Levant (Ġkrdla, 2003; 

Tostevin, 2000). Even sites in the Altai and Mongolia have been ascribed to the IUP, therefore 

explaining Ustô-Ishim fossil (Zwyns et al., 2019, 2012).  

Many others have repeatedly suggested the similarities between the Protoaurignacian and the 

(Southern) Early Ahmarian (Anderson et al., 2015; Barzilai et al., 2016; Bon, 2002b; Bordes, 2006; 

Hoffecker and Holliday, 2014; Onoratini, 2008; Teyssandier, 2007, 2006; Tsanova et al., 2012). 

Recently, instead of the classic South-to-North Ahmarian dispersal, the opposite has been suggested, 

therefore further complicating the role of the Southern Early Ahmarian as the European UP direct 

precursor (Richter et al., 2020). 

The claim of the Protoaurignacian roots in the Early Ahmarian is highly dependent on the dating of 

the technocomplex, hence, it is suggested or dismissed by the different dating determinations 

(Barzilai et al., 2016; Bosch et al., 2015; Douka et al., 2013; Kadowaki et al., 2015).  

P. Mellars gave strength to this idea, compiling data and dates supporting an origin of the European 

Upper Palaeolithic in the Levant. In his opinion, all the characters of the Aurignacian and the 

Protoaurignacian, which he removed from the Aurignacian family calling it Fumanian, are present 

in the Levantine UP. 

He figuratively envisioned a northern dispersal route, via the Danube valley, giving birth to the Early 

Aurignacian and a southern coastal route originating the Fumanian, interestingly sites represented on 

the map are identified on the grounds of SBPs recovering (Mellars, 2011, 2006a, 2006b, 1992). The 

absence of a UP record in Turkey, which practically hampers the continuous East-to-West dispersal, 

is almost ignored because of ñour virtual ignorance of early Upper Paleolithic technologies in most 

parts of Turkeyò (Mellars, 2006b, p. 176).  

This dispersal model, in particular the role of the Danube as a movement axis, was evaluated through 

the density of Aurignacian, broad sense, sites in Central and South-eastern Europe. The authors of 

the study define a Transalpine and a Cisalpine route, divided by the gap represented by the Pannonian 

(Carpathian) basin; the Danube becomes an important movement axis only in its upper course, at the 

same time, the Protoaurignacian route is not passing along the Adriatic coast, but using the river Save 

and Drau (Floss et al., 2016). It must be noticed that to achieve these results, the authors used the 

whole Aurignacian timespan, did not make difference between sitesô size and included debated sites 

too.  
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N. Conard and M. Bolus elaborated the most famous models of appearance of UP in Europe and the 

dispersal of AMHs: 

Two models developed in Tübingen in connection with the sites of the Swabian Jura are the Danube 

Corridor and Kulturpumpe models (Conard, 2002a,b; Conard and Floss, 2000; Conard et al., 1999). 

The former postulates that modern humans rapidly entered the interior of Europe via the Danube 

Valley. The latter model presents competing working hypotheses to explain the early advent of fully 

modern behavior and the cultural innovations of the Aurignacian and Gravettian in the Swabian 

Jura. (Conard and Bolus, 2003, p. 333) 

Both models rely on the early dates of the Swabian Jura Aurignacian (Conard and Bolus, 2003; 

Higham et al., 2012).  

How to interpret Geißenklösterle early Early Aurignacian? at the moment, it stands out from other 

Early Aurignacian assemblages: the only assemblages dated as early are those of Labeko Koba VII, 

La Viña XIIIinferior and Isturitz C4d1, all attributed to the Protoaurignacian (Barshay-Szmidt et al., 

2018; Wood et al., 2014). Willendorf II AH 3 dates are not considered here due to the reasonable 

doubts about the Early Aurignacian attribution on technological grounds. Repeating the concerns 

expressed for Willendorf II AH 3 (Teyssandier and Zilhão, 2018), it is difficult to conceive the 

viability of the Kulturpumpe model if the Early Aurignacian technical tradition is considered 

disjointed from the Protoaurignacian one, as in the Aquitanian model.  

As for the Danube Valley, the archaeological record, though not contradicting the model, is not either 

suggestive of any coherent and quick advance of AMH carrying with them the Aurignacian technical 

package. There is a general scarcity of early sites safely attributable to the Aurignacian and the 

Bachokirian and the Bohunician sites in Bulgaria and Central Europe, frequently used in the Danube 

narrative, seem to be part of a rapid pulse unrelated with subsequent AurignacianïProtoaurignacian 

population (Chu, 2018; Chu et al., 2018; Hublin et al., 2020). 

An alternative dispersal hypothesis is through the Caucasus and the Eastern plains (Chu, 2018; 

Hoffecker and Holliday, 2014), despite being suggestive and having the credit of resolving the 

Anatolian gap, at the moment it does not seem more viable than the Danube way. In fact, the EUP 

from Caucasus has no earlier dating than the European eUP record, it has affinities with the Early 

Ahmarian, while the earliest occurrences of eUP in Eastern Europe, mostly Kostenki-Borschevo, 

cannot be ascribed to the Early AhmarianïProtoaurignacian technical behaviour (Bataille et al., 

2019; Hoffecker and Holliday, 2014; Monigal et al., 2006; Pleurdeau et al., 2016).  

Hence, no relatively simple diffusion and development of the eUP (Anderson et al., 2015; Conard 

and Bolus, 2003) is supported so far.  
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1.6 Dating the eUP 

One of the issues of Archaeology is the correct chronological order of the findings. The issue involves 

relative chronology, linked to the correct recognition of depositional processes forming the 

stratigraphical sequences containing the archaeological occupations, and absolute chronology, linked 

to the assignation of a numerical date to archaeological occurrence.  

For the Palaeolithic, in general, and, in particular, the Transition from Middle-to-Upper Palaeolithic, 

which comprises the eUP as its termination, the right stratigraphical collocation and identification of 

the archaeological findings, has always played an important role. The debate over the right chrono-

stratigraphical position of the Aurignacian, which has been sketched above, is a clear example.  

On the other hand, with the progress of the research new questions arise and a more precise chrono-

stratigraphical framework is required. eUP chronology has been refined through the years due to the 

advancements in absolute dating methods using the decay of radioactive isotopes (mainly 14C and 

Uranium/Thorium) (Douka and Higham, 2017; Higham et al., 2009; Hoffmann et al., 2018a; Mellars, 

2006a; Reimer et al., 2013), the luminescence expressed by trapped electrons (Thermoluminescence 

and Optical Stimulated Luminescence) (Jacobs et al., 2015; Klasen et al., 2013; Richter et al., 2009), 

the refinement of stratigraphical sequences and understanding of post-depositional and accumulation 

processes (mainly through the new discipline of Geo-archaeology) (Goldberg et al., 2009; Karkanas 

and Goldberg, 2018), and the recognition of pan-Continental or regional stratigraphical well-dated 

markers (tephras, especially the Campanian Ignimbrite, and the Heinrich Event 4)(Banks et al., 2013; 

Fedele et al., 2003; Giaccio et al., 2017, 2008; Heinrich, 1988; Hemming, 2004). All these methods, 

in particular the 14C, are bringing solutions and problems, here I will briefly show what is their 

contribute to the eUP understanding.  

14C: discovered in the late 1940s, it measures the ratio, in organic matter, between the carbon 

radioisotope 14C and the stable isotope 12C: the theory is that while the living being is alive it acquires 

a constant quantity of both, upon death, 14C is constantly decreasing, halving every 5730±30 years 

(Bradley, 2015a; Mellars, 2006a; Reimer et al., 2013). It has an effective limit of å50 k years, reached 

in the mid-2000s (Douka and Higham, 2017). All dates are followed by BP, before present, 

conventionally taken as AD 1950, when they are calibrated are cal BP(Reimer et al., 2013; Wood et 

al., 2012). 

Dating with an accelerator coupled with a mass spectrometer, AMS, allows for small samples 0.5ï2 

mg of carbon to be measured, this has advantages such the possibility of a more aggressive pre-

treatment, sub-division of the sample and multiple testing, sampling a less contaminated area, but 

also disadvantages like less isotope ratio stability, contamination plays a bigger role, sampling a non-

representative part of an heterogeneous material (Bradley, 2015a; Bronk Ramsey et al., 2004b; 

Douka and Higham, 2017). Pre-treatment is a key stage of the measurement, since it is the least 

reproducible and more difficult to check for accuracy (Bronk Ramsey et al., 2004b). Contamination 
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is a serious issue, a 2% of modern carbon on a sample that real age is 40 k BP will result in an AMS 

measurement of 29 k BP (Douka and Higham, 2017).  

Bone is a complex material to date, common pre-treatments such as demineralization and acid-base-

acid remove the most ubiquitous contaminants and the humic elements contained in soils, but they 

leave organic molecules and degraded proteins fragments. Therefore a second treatment is applied, 

the ultrafiltration, which, through a molecular sieve, selects high-molecular-weight protein 

molecules more likely being part of the original bone collagen, it is more important in older samples 

and it gives older dates (Bronk Ramsey et al., 2004a; Douka and Higham, 2017; Jacobi et al., 2006).  

Charcoal is pre-treated with the acid-base oxidation followed by the stepped combustion method 

(ABOx-SC). The method consists of concentrated Acid-Base washes, followed by an oxidation of 

the charcoal and finally removing any labile components through low temperature combustion: this 

way, Oxidation Resistant Elemental Carbon is obtained and it gives older and more reliable dates. 

The sample needs to retain at least 50% of carbon, otherwise the concentration of contaminants leads 

to erroneous dates (Higham et al., 2009; Wood et al., 2012).  

Another dating material are shells found in Palaeolithic contexts and believed to be collected as fresh 

specimen to be used in ornamentsô manufacture (Douka et al., 2013). Shell carbonate can be more 

unstable than wood, charcoal, or bone carbon, because during diagenesis it can dissolute, recrystallize 

or be replaced. Pre-treatment for shells is carbonate density separation, CarDS; density separation 

ensures that material is separated, within an intermediate density fluid, in lower density particles 

floating on top and bigger density particles sinking, therefore separating the original aragonite from 

the lighter diagenetic calcite (Douka et al., 2010).  

Since the atmospheric carbon isotopesô concentrations are changing through time due to variations 

in production rate and carbon cycle, a 14C measurement do not equate to calendar years, hence, they 

need calibration against known absolute-dated record incorporating carbon at the time of formation: 

tree rings, plant macrofossils from varved sediments, speleothems, non-varved marine sediments and 

corals (Reimer et al., 2013; van der Plicht et al., 2020)  The independent calibration curve, obtained 

firstly in 2009, allows for the comparison between dates obtained with different methods and the 

creation of Bayesian models and comparisons with data from climate records such as the Greenland 

ice core (Douka and Higham, 2017).  

Any 14C date has a range which includes the shortest interval in which the event falls at 95% 

probability or 68% (Bronk Ramsey, 2009a). A date can be wrong, i.e. non-fitting the context that is 

supposed to date, in this case it is called an outlier. Outliers can be removed manually; in this case 

the date is rejected on the grounds of arbitrary considerations with the possible help of statistical 

analysis defining how much agreement there is between the various dates and excluding the ones 

falling behind 60% agreement. Outliers can also be removed setting up statistical models which 

identify the probability of a date of not being in agreement with the others and down-weight it in the 

final PDF (Bronk Ramsey, 2009b; Higham et al., 2010). Bayesian modelling helps in determining 
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the reliable dates inserting prior assumptions as stratigraphical and archaeological information, the 

position of the sample in the stratigraphy and the confidence about the sample itself (Douka and 

Higham, 2017). 

Uranium/Thorium: this dating method exploits the decay of the radioisotopes of uranium into 

thorium. It is applied to speleothems, where the uranium accumulates in solution with carbonate. 

With the passing of time, the decay transforms the uranium in the insoluble thorium, therefore, more 

thorium is present more ancient is the carbonate crust. Obtained ages are highly precise, but the 

method is applicable only in karst setting where a continuous carbonate deposition and a closed 

system, i.e. no deposition of new thorium, is assumed (Bradley, 2015a; Hoffmann et al., 2018b).  

Tephra: all the pyroclastic material ejected during a volcanic eruption is referred as tephra. In 

explosive eruptions, this material covers large parts of the landscape, thus forming an isochronous 

stratigraphical marker; when it is invisible at naked eye it is called cryptotephra and it is generally 

distributed in a bigger area than the tephra itself. It can be dated through potassium-argon and fission-

track methods on the same pyroclastic material or through other methods on included, for instance 

organic, material (Bradley, 2015b). The most significant tephras for the European eUP are the 

Campanian Ignimbrite (CI) and the Codola, both originated from the volcanic area around Naples. 

The CI deposits originated from the explosion of the Phlegrean Fields, north of Naples, which led to 

the largest volcanic eruption occurred in the Mediterranean in the past 200 k years. Its marine 

deposits in the Eastern Mediterranean are named Y5 or Cï13 (Fedele et al., 2003; Giaccio et al., 

2008). The CI is dated at 39.85 ± 0.14 k cal BP through 40Ar/39Ar dates on sanidine crystals and 14C 

dates on a charred tree branch found in the deposits (Giaccio et al., 2017). CI deposits is accumulated 

over a large area comprising the whole Eastern Mediterranean, the southern Balkans and the southern 

Russian plains. (Fedele et al., 2003; Giaccio et al., 2008). The CI produced deposits of pumices, 

relative to the Plinian fallout, followed by grey and yellow tuffs, originated by the pyroclastic 

products, up to 80 km far from the origins. Two different chemical types of magma, coming from a 

more evolved upper layer and a less evolved lower layer, fed the CI eruption: the double composition 

is a chemical marker for recognising deposits in far settings. The CI occurs in UP sites at Serino, 

Castelcivita, Temnata and Kostenki-Borshchevo: at Serino, the closer site to the eruption origin, the 

pumices and tuffs deposits cover the human occupation, in Castelcivita the deposit consists of mm-

to-cm thick basal pumice layers followed by grey ash, in Kostenki-Borshchevo the deposits are Y-

shaped glass shards associated with K-feldspar and rounded quartz, it is mostly recognised 

chemically (Giaccio et al., 2008).   

The Codola deposits are originated from an eruption of the SommaïVesuvius volcano, they are 

characterised by basal fine and grey ashes, pumice lapilli fallout, followed by layers of grey coarse 

ashes and thin lapilli with brown and black scoria. The Codola terrestrial deposits correspond to the 

Cï10 in the Thyrrenian marine setting, dated to 34 k cal BP. It is found as grey microïscoria 
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fragments and darkïcoloured glass shards with crystals of clinopyroxene and feldspar on top of the 

Protoaurignacian in Paglicci (Giaccio et al., 2008).  

Ice-core chronology: powerful and well stratified continental climatic records are found in the long 

ice-cores, the reference for the Northern Hemisphere is the northern Greenland ice-core (NGRIP), 

which provides an ice accumulation until 123 k cal BP (North Greenland Ice Core Project members, 

2004). Within the core, measurement of the oxygen isotopes 16O/18O (ŭ18O) are representative of 

temperatures, a more positive ŭ18O is correlated with warmer temperatures a more negative with 

colder ones: observing the millennial trend, marine isotopic stages (MIS), phases of ice expansions 

and retreats, are defined (Sanchez Goñi and Harrison, 2010; Wolff et al., 2010). The annual ice 

deposition is recognised through the correlation of visual stratigraphy and peaks of concentrations of 

water-soluble ions, especially sodium (Na+) and calcium (Ca2+), electrical conductivity 

measurements and electrolytic melt water conductivity (Andersen et al., 2006; Svensson et al., 2008). 

Combining the ŭ18O record with the values of  Na+ and Ca2+, a good correlation is noticed: warmer 

temperatures mean less Ca2+, representative of terrestrial dust, and less Na+, less water salinity, and 

vice versa (Ram and Koenig, 1997; Wolff et al., 2010). Within the isotopic stages, there are 

temperature oscillations showing a consistent pattern of rapid temperature spiking, a middle part with 

gradual moderate cooling and a final part with a drastic cooling low-peak: these oscillations are the 

DansgaardïOeschger (DïO) events, 25 in the last glacial period (Rasmussen et al., 2014; Wolff et 

al., 2010). The DïO warm spikes are named Greenland Interstadials (GI) while the cold lows are 

named Greenland Stadials (GS); the GIs are traditionally the most visible and gets a progressive 

numeration through depth, the coupled GSs are getting the same numeration (Rasmussen et al., 2014; 

Svensson et al., 2008; Wolff et al., 2010). Once obtained the high-definition annual accumulation, 

the depth can be correlated to calendar years due to the comparison with known chronologies from 

speleothems, tephras and elements linked to particular events (Svensson et al., 2008). The eUP is all 

comprised in the MIS 3, 59.4ï27.8 k cal BP, and specifically in the GI-11 to 8, with particular 

reference to GS-9, 39.9 k cal BP (Rasmussen et al., 2014; Sanchez Goñi and Harrison, 2010).  

Ocean sediment cores show a cyclical increase of ice-rafted detritus, sediment released by melted 

floating ice, these are named Heinrich layers or Heinrich events (HE). While in the North Atlantic 

the detritus deposition is contemporaneous to the cooling event, in the South Atlantic it marks only 

the last plunge of it, therefore GS characterised by HE can be named Heinrich Stadials (HS) (Sanchez 

Goñi and Harrison, 2010). HE duration and age are determined through 14C dates and ŭ18O of the 

sediments. HS 4 is the biggest and most recognizable it is dated to 40.2ï38.9 k cal BP, corresponding 

to GS 9 and GS 8 (Heinrich, 1988; Hemming, 2004; Sanchez Goñi and Harrison, 2010). 

Luminescence: both Thermoluminscence (TL) and Optical Stimulated Luminescence (OSL) work on 

the principle that materials accumulate free electrons due the environmental radiation. When they 

are exposed to heating over 400°C, in the case of TL, or to solar power for enough time, OSL, 

electrons are freed, the material is said to be bleached, and the accumulation of electrons can start 
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again. The luminescence is function of the liberation of electrons trapped over time, therefore 

showing the time passed from the last bleaching event (Bradley, 2015a; Douka and Higham, 2017; 

Jacobs et al., 2015; Richter et al., 2009). For dating, an equivalent dose, the amount of radiation 

needed for producing the luminescence, and the dose rate, the rate of exposure of grains to radiation 

of burial time, must be found (Bradley, 2015a; Jacobs et al., 2015). The dated material in TL is mostly 

heated flint artefacts, in OSL grains of quartz or feldspar (Bradley, 2015a; Jacobs et al., 2015; Richter 

et al., 2009). TL and OSL are mostly used when the organic preservation is low and/or 14C dates 

cannot be retrieved/relied on. The TL is preferable because the dated event is more safely linked to 

the human occupation (discard of a flint artefact and heating in a human-made fire), while the OSL 

needs the assumptions of being non-disturbed soil buried right after or contemporaneously with the 

human occupation (Jacobs et al., 2015; Richter et al., 2009). When compared to 14C dates the standard 

deviation is sensibly bigger (Jacobs et al., 2015).  

For a good chronometric understanding more methods should concur to the determination (Douka 

and Higham, 2017).  

After the review of the main dating methods, it is now time to discuss if they can resolve the main 

eUP the chronological issues: 

Is the Protoaurignacian older than the Early Aurignacian? 

Is the Early Ahmarian older than the Protoaurignacian, and a possible source for the 

(Proto)Aurignacian development? 

Despite a good number of sites had been re-dated with modern procedures, it has been shown that 

no coherent chronological development is available for the eUP record at continental scale. In fact, 

the oldest European assemblages are showing largely overlapping intervals with no structure, i.e. 

Protoaurignacian older than the Early Aurignacian or eastern sites older than western sites (Barshay-

Szmidt et al., 2018; Bataille et al., 2018; Nigst et al., 2014; Tafelmaier, 2017). The role of continental 

scale climatic markers like the HE 4 or the CI is not clear, for instance the Italian Protoaurignacian 

continued well after (Falcucci, 2018; Giaccio et al., 2008; Riel-Salvatore and Negrino, 2018).  

As for the Early Ahmarian, the only modern dated sites are northern Levant cave sites. They do show 

two patterns, an early chronology, starting around 46 k cal BP (Alex et al., 2017; Rebollo et al., 

2011), or a chronology mostly contemporaneous with the European eUP (Bosch et al., 2015; Douka, 

2013; Douka et al., 2013; Kuhn et al., 2009). The disagreeing radiocarbon determinations obtained 

by Bosch and colleagues (2015) and Douka and colleagues (2013) on the same material of Ksar Akil 

show how difficult is to have a precise age determination of a human occupation.  

Waiting for the always-coming technical improvements, it seems that nowadays dating is not able to 

help in discerning the fine behavioural development in the eUP.  
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1.7 Chapter synopsis and research question formulation  

The Aurignacian is the principal European cultural unit associated with the spread of the Upper 

Palaeolithic and of Anatomically Modern Humans. Its characteristics are laminar volumetric lithic 

production, geared on the massive bladelet production, bone and antler technology, widespread 

production of ornaments and symbolic objects and use of ochre. It has been divided in two technical 

traditions: the Early Aurignacian and the Protoaurignacian. The Early Aurignacian shows a 

production of thick blades from unipolar parallel edges prismatic cores, and, mostly, production of 

short slightly curved bladelets from transversal carinated cores on thick flakes and blades coming 

from the prismatic cores. The Protoaurignacian is more versatile; it shows a production of straight 

parallel edges or convergent bladelets mostly from unipolar parallel edges prismatic or convergent 

sub-pyramidal cores, but also from longitudinally and transversally carinated cores. The purported 

technological difference between the Early Aurignacian, featuring strictly disassociated blade and 

bladelet productions, and the Protoaurignacian, having a continuous blades-to-bladelets reduction, is 

questioned by several scholars. Early Aurignacian bladelets are rarely retouched, while 

Protoaurignacian ones are frequently transformed by lateral or bilateral marginal inverse, direct or 

alternated semi-abrupt retouch, identifying them as Dufour bladelets. Protoaurignacian assemblages 

always precedes Early Aurignacian ones in stratigraphical sequences, but they are mostly 

chronologically undistinguishable at the Continental scale starting both around 43ï42 k cal BP. Early 

Aurignacian assemblages in Spain and Italy have been lately revised and not being found 

dramatically different from Protoaurignacian ones, the only clear occurrences of Early Aurignacian 

are those in South-western France and Geißenklösterle AHIII/AHII, Swabian Jura. Split-base antler 

points, once believed as Early Aurignacian chrono-typological hallmark, have partially lost their role 

and now they are ascribed to a general early Upper Palaeolithic technical behaviour. The Early 

Ahmarian is the earliest true Upper Palaeolithic technocomplex of the Levant. Its characteristics are 

laminar volumetric lithic production, the production of ornaments mostly from shells and the use of 

ochre. The Early Ahmarian is divided in two facies, the northern and the southern. The main 

difference is the adoption of bipolar cores in the Northern Early Ahmarian. The Southern Early 

Ahmarian shows a production of slender blades and bladelets from unipolar narrow-fronted cores 

and minor production of bladelets from longitudinal carinated cores. Blades and bladelets are 

transformed by lateral or bilateral marginal direct semi-abrupt and backed retouch, identifying them 

as el-Wad points. The Early Ahmarian is probably contemporaneous to the Early 

Aurignacian/Protoaurignacian. Anatomically Modern Humans started dispersing in Eurasia from 

Africa and SW Asia around 60ï50 k cal BP, seemingly they dispersed in Europe around 43ï42 k cal 

BP, no consensus has been reached so far on the route and the modality they followed. Dating 

methods advancement in the last 20 years have mostly retro-dated the eUP, but limits, as the 



 

84 

 

uncertainty given by standard deviations, are not helpful in tracing the, probably, rather quick 

dispersal.  

As shown by the chapter, technological analysis has been applied to the early Upper Palaeolithic 

only recently, i.e. in the last 20 years. There is a lack of consensus in the technological description 

of the technocomplexes and the debate shifted mostly on radiocarbon dating, whose contribution to 

the understanding of cultural human behaviour development is rather limited. Repeated claims of a 

similarity between the Early (Southern) Ahmarian and the Protoaurignacian have been advanced, 

but, so far, no comprehensive technological comparison has been published or carried on (Kadowaki 

et al., 2015; Teyssandier et al., 2010; Tsanova et al., 2012). Therefore, this Ph.D. thesis will devote 

to present a technological first-hand analysis of three assemblages coming from stratified contexts, 

dated to the eUP timeframe, and previously attributed to the above-mentioned technocomplexes. The 

aim is to assess whether a common technological signature is present and to give a meaningful 

contribution to the eUP cultural behaviour development.
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2. Material & Methods 
 

The chapter illustrates the site context of the studied assemblages 2.1. Follows up with the sampling 

protocol 2.2, describing how the study samples were obtained. The analysis protocol is described in 

2.3, firstly illustrating the chaîne opératoire (CO) approach and, secondly, the actual steps of data 

recording. Finally, morpho-technological and typometrical attributes are described in length in 2.4. 

2.1 Sites 

2.1.1 Al-Ansab 

The site of Al-Ansab 1 is situated in the context of the uplifted rift connected to the Dead Sea 

characterising western Jordan (Bertrams et al., 2012; Klasen et al., 2013). In particular, the site was 

found on a slope of the northern side of the smaller Wadi Al-Ansab, at the confluence with the main 

Wadi Sabra (E 35.383, N 30.234) (Richter et al., 2020; Schyle, 2015). 

 

Figure 7 Topographical setting of Al-Ansab.  A) Wider regional setting B) semi-local setting C) local setting. The DEM 

has been elaborated through SRTM (https://earthdata.nasa.gov), palaeocoastline (Zickel et al., 2016), modern coastline 

(https://www.marineregions.org), rivers in A and B (http://www.fao.org/geonetwork).  

 It sits in the Lower Wadi Sabra, characterised by a highly dynamic Upper Pleistocene wadi (fluvial) 

coarse sandy deposits; the wadi cuts the bedrock exposing various limestone formations bearing 

various quality flint seams, which were extensively employed by prehistoric occupants (Bertrams et 

al., 2012; Schyle, 2015). The sedimentation between 45ï20 k cal BP shows a low energy 

environment in which the wadi bed was less incised and the alluvial plain more extended (Richter et 

al., 2020). Sedimentary unit I, 0.5 m thick, consists of a highly consolidated reddish-brown sand and 

comprises the archaeological layer (Bertrams et al., 2012). The find-layer is occurring 2 m below the 

modern surface, well defined by a darker colour due the diffusion of charcoal, it spans for 0.1 m, 

with undulated but clear upper and lower borders, it is the only one containing flint chips, the artefacts 

A 

https://earthdata.nasa.gov/
https://www.marineregions.org/
http://www.fao.org/geonetwork
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are largely lying sub-horizontally: all indications of an in situ condition (Richter et al., 2020; 

Schoenenberg, 2018; Schyle, 2015). 

The site itself was identified in 1983 due to a large scatter of artefacts on the slope, two natural 

calcified steps are running in W to E direction, the lower step corresponding to gridsquares 104ï108 

and the higher step corresponding to gridsquares 154ï158 (Hussain, 2015; Richter et al., 2020; 

Schyle, 2015). Since 2009, the SFB806ïUniversity of Cologne has promoted extensive excavations. 

 

Figure 8 Al-Ansab 1 excavation grid. in red the squares that have been sampled for this dissertation. (modified from Schyle, 

2015) 

Excavations in years 2009, 2011 and 2013 focused on the natural steps and surroundings, retrieving 

the profile; during this period excavation was carried out in areas of 0.25 m2 recovering high 

artefactsô concentrations, but no individual topographic measurements were taken, in addition dry 

sieving, 2 mm mesh, was applied on-site to the sediment (Richter et al., 2020, 2015; Schoenenberg, 

2018; Schyle, 2015). The lower step was considered a secondary accumulation (Hussain, 2015; 

Richter et al., 2015; Schyle, 2015). From 2015 onwards the excavated area was expanded in northern 

direction until gridsquares 203-208, in total reaching an excavated area of approx. 25,25 m2 (Richter 

et al., 2020; Schoenenberg, 2018). After 2015 individual topographic measurements are taken for 

artefacts >10 mm, both extremities are recorded for artefacts >20 mm, while finds <10 mm are still 

collected and documented on the base of the quarter square and spit (Richter et al., 2020). The 

measurements allowed the reconstruction of vertical and horizontal dispersal in this upper zone, the 

artefacts are deposited in sub-horizontal position following the natural NïS sloping and maintaining 

the same level in EïW direction, no particular orientation is evidenced and no significant vertical 
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displacement out of the find-layer is detected, confirming an in situ condition of the archaeological 

material (Richter et al., 2020).  

 

Figure 9 Al-Ansab 1 West to East profile (squares 195ï198) and finds distribution from the upper excavation area. 

(Modified from Richter et al. 2020). 

Dating was performed both with 14C (AAA pre-treatment) and OSL, the wadi deposits accumulation 

occurred between 40-30 ka cal BP, the 14C and OSL samples directly recovered in the archaeological 

layers points to a rapid deposition in the lower half of the period, about 38 k cal BP (Klasen et al., 

2013; Richter et al., 2020).  
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2.1.2 Rom©neĸti-DumbrŁviŞa I 

Rom©neĸti-DumbrŁviŞa I is located in South-western Romania, in the eastern part of the Banat 

historical region, in Timiĸ county (E 22.32, N 45.81). The site itself is found on a mostly flat-top 

river terrace at the confluence of the two branches of the river Bega (Bega Mare and Bega MicŁ) that 

originates 15 km in south-eastern direction in the Poiana RuscŁ Mountains (Kels et al., 2014; Sitlivy 

et al., 2012). 

 

Figure 10 Topographical setting of Rom©neĸti-DumbrŁviŞa I. A) Wider regional setting B) semi-local setting C) local 

setting. The DEM has been elaborated through SRTM (https://earthdata.nasa.gov), palaeocoastline (Zickel et al., 2016), 

modern coastline (https://www.marineregions.org), rivers in A and B (https://land.copernicus.eu). 

The site was excavated for a wide extension (450 m2) by F. Mogoĸanu during two campaigns (1960ï

ô64, 1967ïô72)  (Sitlivy et al., 2012). He found several concentrations of lithic artefacts at different 

depths that he synthesised in an archaeological stratigraphy featuring from bottom to top (Sitlivy et 

al., 2012): 

- Layer I, 115-105 cm deep at the upper limit of reddish clay. Containing quartzite/quartz 

artefacts 

- Layer II, 95-90 cm deep at the base of the brown-reddish clay. Few lithic artefacts containing 

tools like end-scrapers, burins, blades with fine retouch, sidescrapers and flakes 

- Layer III, 86-70 cm deep in brown-reddish clay sediment. Yielding the bulk of the industry 

attributed to the Aurignacian, including typical tools such end-scrapers, carinated ones too, 

fewer burins, Dufour bladelets and some retouched blades 

- Layer IV, 67-60 cm deep, in the upper part of brown-reddish clay. Attributed to the 

Aurignacian most of tools are truncated pieces on blades and flakes, with fewer end-scrapers 

and Aurignacian blades and more burins, including burins on truncation 

- Layer V, 50-40 cm deep, in a transitional zone between the brown-reddish clay and the above 

loess, an industry dominated by burins and with less common Aurignacian pieces 

https://earthdata.nasa.gov/
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- Layer VI, 30-20 cm from the modern soil in loess-like sediment, attributed to the 

Epigravettian 

Mogoĸanu linked Layer III industry (and industries from neighbouring sites Coĸava-Layer I and 

Tincova) to the one found in the Austrian site of Krems-Hundssteig, but Româneĸti still remained 

undated and lacking organic material; therefore, in 2009ï2010 T. Uthmaier and V. Sitlivy (SFB806ï

University of Cologne) carried out new small-sized excavations, implementing the missing 

chronological and the previous sedimentological-archaeological information (Sitlivy et al., 2012).  

They retrieved a simpler, but highly comparable to the Mogoĸanuôs one, stratigraphical succession 

comprising four geological horizons (GH) (Sitlivy et al., 2012): 

- GH 1, plough horizon 

- GH 2, humic horizon 

- GH 3, a bleached light-brown to grey horizon 

- GH 4, brownish to reddish weakly clay illuviated horizon  

These are the main features of Albeluvisols, especially fitting is the interfingering of tongues of 

bleached, lighter-coloured sediment in the lowermost clay horizon, due to possible root channels, 

ice-wedges and cracks (Kels et al., 2014). 

Sedimentologically the succession can be divided into three units (Kels et al., 2014): 

- I, below GH 4, the silt fraction is dominating, clay at its highest concentration (30%). 

- II, comprising GH 4 and GH 3, silty fraction increasing with a lower concentration of clay 

(Ғ20%). 

- III, comprising GH 2 and GH 1, the silty fraction reaches its maximum and clay its lowest 

concentration (18%). in the basal part, in the range of bleached sediment, the sand fraction 

has higher values.  

OSL dating was performed on the sequence giving the following results (Kels et al., 2014): 

- Unit I is dated to >57.9 ± 5.4 ka BP (ROM 1-3). 

- Unit II provided two dates from the basal part of GH 3, 45.1 ± 4.9 ka BP (ROM 1-4a) and 

35.5 ± 3.9 ka BP (ROM 1-4b). 

- Unit III provided one date from GH 2, 19.2 ± 2.3 ka BP (ROM 1-5). 

Archaeologically, three main and discrete artefacts levels can be distinguished in good accordance 

with the dating (Schmidt et al., 2013; Sitlivy et al., 2012): 

- GH2 with isolated concentrations of artefacts attributed to the (Epi)Gravettian (Mogoĸanuôs 

Layer VI) 
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- GH3, comprises the bulk of the excavated material and attributed to the Aurignacian 

(Mogoĸanuôs Layers V, IV, because of the depth especially III and II) 

- GH 4, gave isolated artefacts that could be linked to Mogoĸanuôs Layer I 

 

Figure 11 Româneĸti-DumbrŁviŞa I EïW profile.  showing 2009ï2010 finds distribution and refittings (i.e. Blocks), grey 

dots are corresponding to GH 3 (Sitlivy et al. 2012). 

Despite the general chrono-cultural accordance with Mogoĸanu observations, the modern 

assemblage features many more small-sized findings, especially bladelets, due to the use of wet 

sieving (Schmidt et al., 2013; Sitlivy et al., 2012). Most of the artefacts are produced on a meso-local 

variety of chert called ñBanat flintò, which occurs in a wide variety of brownish-reddish colouration 

and waxy, slightly translucent appearance (Chu, 2018; Schmidt et al., 2013). The raw material is 

widely available in gravels and secondary deposits in a 15 km radius from the site, under the 

microscope it appears as a varied mixture of amorphous opal and chalcedony (Schmidt et al., 2013), 

but more detailed petrographic analyses combined with a detailed landscape survey are pointing 

towards the definition as a silicified breccia occurring in tectonic faults, causing the fracturation and 

the infilling of impurities like veins of quartz, in this regard the ñprimaryò outcrops are located in a 

distance of 8ï20 km from the site (Ciornei, personal communication; (Chu et al., 2019)).  

New dating was performed with the method of TL on burnt lithic artefacts, which were recognised 

due to the darker brown to reddish colour (observed experimentally when heated to 400°ï450° C) 

and common features associated with burning, such as pot-lids and craquelation (Schmidt et al. 

2013). Determinations corroborate the OSL ones: GH 3 has a weighted mean date of 40.6 ± 1.5 ka 

BP, the only measured artefact from GH 2 dates to 15.6 ± 1.4 (Schmidt et al., 2013).  The new dating 

and techno-typological characteristics led the authors confirming the attribution of GH 3 lithic 

assemblage to an early phase of the Aurignacian (for more information about the 2009-2010 

assemblage analysis and Mogoĸanu Layer III reevaluation (Sitlivy et al., 2014a, 2014b, 2012)). The 

important results obtained in 2009ï2010, led to new excavation campaigns in 2016, under the 

direction of W. Chu and A. Szentmiklosi (SFB806- University of Cologne/Banat National Museum 
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of Timiĸoara), 2018 and 2019, under the direction of W. Chu and A. Doboĸ (SFB806ïUniversity of 

Cologne/Romanian AcademyïDepartment of Paleolithic Archaeology), with the goal of expanding 

the extension of the modernly excavated area. They added 28 m2 to the original ñSwiss crossò-shaped 

2009ï2010 trench, yielding additional thousands of lithic artefacts.  

 

Figure 12 Rom©neĸti-DumbrŁviŞa I grid showing the old, 2009ï2010 and 2016ï2019 excavations. X corresponds to square 

P104, which was not included in this analysis (modified from Sitlivy et al. 2012). 

2016ï2019 campaigns refined the stratigraphical succession introducing a new GH: 

- GH 1, plough and humic horizon 

- GH 2, a silty-loess light coloured horizon with laminar artefacts 

- GH 2ï3, a mixture of light coloured silty-loess and clay with manganese dioxide sediment 

corresponding to the interfingering and to the upper part of 2009ï2010 GH 3, yielding a 

mixture of GH 2 and GH 3 artefacts 

- GH 3, clay orange sediment in which a discrete Aurignacian find-level is recognised, the 

middle-bottom of former 2009ï2010 GH 3 

- GH 3ï4, clay orange with manganese dioxide concentrations sediment devoid of artefacts 

- GH 4, clay compact brownish sediment yielding sparse quartzite flakes 

The excavation proceeds in quadrants, 0.25 m2. Because of the absence of well-defined structures 

and distinguishable change of sedimentation within a single GHs, 2 cm spits are dug until the change 

of sediment witnessing the change of GH. Every object <5 mm is receiving an individual 

topographical measurement, two points for the elongated ones, the outline for bigger objects, like 

rocks. Thanks to the measurements, a compact vertical dispersion of artefacts is visualised. The 

sediment of each quadrant is collected and wet-sieved separately.  
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2.1.3 Fumane 

Grotta di Fumane is located in the Western Lessini Mountains, eastern of Lake Garda, which are a 

limestone formation, part of the Venetian Pre-Alps chain, gradually rising up from the floodplain (60 

a.s.l.) until ca. 1800 a.s.l.: the mid-altitude part, 800-1200 a.s.l., consisting of a high plateau. They 

are cut north-to-south by narrow and deeply incised valleys (Vaj(o)), the cave opens on the secondary 

Manune Vajo nearby its confluence with the main Breonio-Fumane Vajo (E 10.90, N 45.59) (Broglio 

et al., 2005).  

 

Figure 13 Topographical setting of Grotta di Fumane.  A) Wider regional setting B) semi-local setting C) local setting. 

The DEM has been elaborated through SRTM (https://earthdata.nasa.gov), palaeocoastline (Zickel et al., 2016), modern 

coastline (https://www.marineregions.org), rivers in A and B (https://land.copernicus.eu). 

Prehistoric inhabitants made largely use of the abundant chert material available in the different 

limestone formations of the Lessini Mountains that can be found in primary and secondary positions 

in a 5-15 kms radius from the cave (Bertola et al., 2013; Broglio et al., 2005; Falcucci et al., 2017). 

The most used material is the flint found in Biancone (Maiolica) formations (135-90 ma BP) in its 

grey and yellow-pinkish varieties. Following, flint of the Scaglia Variegata, yellow, and Scaglia 

Rossa, brick reddish, formations (90-70 ma BP). Less frequent are the Eocene and Oolitic flint 

varieties (Broglio et al., 2005; Falcucci et al., 2017). 

The deposit was known since the late XIX century, but systematic excavations were started only in 

1988 by a joint team of the University of Ferrara and Milan under the direction of A. Broglio and M. 

Cremaschi, they are carried out yearly, nowadays under the direction of M. Peresani, University of 

Ferrara (Broglio et al., 2005; Falcucci, 2018). Excavations led to the discovery of a 12 m thick deposit 

that covered entirely a closed karst opening formed by three tunnels (A left side, B the main central 

cave mouth and C right side), the deposit has been divided in macro-units, which features several 

sub-units bearing human occupations (Bartolomei et al., 1992; Broglio et al., 2005; Falcucci, 2018): 

- S, the lowermost macro-unit, sediment mostly consists of dolomitic sands and limestones 

ice-cracked plaquettes. Artefacts are attributed to the Mousterian. 

https://earthdata.nasa.gov/
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- BR, macro-unit characterised by heavy freeze and thawing processes which led to the huge 

deposition of horizontal layers of limestone plaquettes. Artefacts are attributed to the 

Mousterian. 

- A, macro-unit characterised by a more insisted human (anthropic) frequentations which led 

to darker, finer sediments intercalated by fine horizontal layers of limestone plaquettes 

(especially nearby the cave walls). Sub-units A12-A4 are attributed to the Mousterian, A3 to 

the Uluzzian, A2-A1 is attributed to the Upper Palaeolithic (Protoaurignacian) bearing 

witness to the arrival of AMHs in the region (Benazzi et al., 2015). 

- D, formed by huge rockfalls, that finally obliterated the cave probably around 30 ka cal BP. 

Nevertheless, there are still human frequentations in D6, D3 complex and D1c, attributed to 

a late phase of Protoaurignacian and a final, short frequentation in D1d attributed to the 

Gravettian. 

 

Figure 14 Fumane upper profile . in red stratigraphical units A2 and A1 (modified from Bartolomei et al. 1992). 

Macro-unit A and D have been modernly redated using radiocarbon with an enhanced 

purification protocol (ABOx-SC) giving the following dates for the Upper Palaeolithic  (Higham 

et al., 2009): 
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- D1d, 31.6±160 k BP 

- D3bŬ, 33.9Ñ220 k BP 

- A2, 35.7±220 k BP, 35.8±310 k BP, 34.2±270 k BP, 34.9±280 k BP, 35.2±220 ka BP 

(modelled start 95% probability 41.9ï40.2 k cal BP, modelled end 95% probability 40.5ï

38.9 ka cal BP) 

The entire deposit was divided in a grid of 1 m2 squares, excavated in sub-squares of 0.11 m2 ca. 

sequentially denominated aïi, from top left to bottom right. The sediment has been sieved. No 

electronic individual measurements have been taken for the outer part of the cave excavated between 

mostly between 1988 and 1991. The material has been divided in two categories between <15 mm 

and >15 mm in maximal dimension. 

 

Figure 15 Fumane grid, in red the squares sampled for this analysis. Solid front line shows the modern dripline, dashed 

lines are the lateral tunnels still filled with archaeological deposit (modified from Falcucci et al., 2017) 

A2 is well recognizable sub-horizontal dark-brownish layer, due to a high content of charcoal, ochre 

and anthropogenic organic material; it extends for the entire surface of the cave and outside the 

modern dripline, in the inner cave mouth it is covered by a sub-level, A2R (rosso, red), heavily 

coloured by ochre. In the frontal part of the cave, it is characterised by multiple features like toss 
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pits, structured hearths, post-holes and a cache of several tens of marine shells found in 

correspondence of the tunnel C. In the inner eastern part the sediment is affected by compression and 

tilting towards the cave wall, nevertheless, the level remains distinguishable (Bartolomei et al., 1992; 

Broglio et al., 2005; Falcucci, 2018; Falcucci et al., 2017). A1 covers A2 sub horizontally only out 

of the cave and in the frontal part of the cave mouth, therefore it is associated with A2 in the same 

phase of occupations (Broglio et al., 2005; Falcucci, 2018; Falcucci et al., 2017).   

2.2 Sampling protocol 

As shown in Chapter I, the eUP is oriented towards the production of laminar blanks, items at least 

twice long than wide and with subparallel lateral edges (Andrefsky, 2005; Inizan et al., 1999). In this 

analysis, bladelets have been recognised as laminar blanks <12 mm wide, according to several studies 

(Bataille et al., 2018; Bataille and Conard, 2018a; Falcucci et al., 2017; Normand and Turq, 2005; 

Roussel and Soressi, 2013; Tixier, 1963; Zwyns, 2012).  The independent production of flakes is 

rarely attested. Therefore, the focus of this analysis is put on reconstructing core reductions methods 

and the morpho-technological attributes of blades and bladelets. Cores are recognised as a piece of 

raw material that shows sign of detached multiple negatives, or, in case of Pre-Cores, the shaping of 

a striking platform and/or flaking surface (Andrefsky, 2005; Bataille and Conard, 2018a; Conard et 

al., 2004; Inizan et al., 1999). The assemblages are rich, therefore sampling strategies have been 

singularly devised, influenced by the logistical conditions and the aim of obtaining the most 

technologically meaningful sample. The sampling and the results will be based on complete and 

semi-complete blanks, fragmented items preserving a proximal or distal part in union with a mesial 

portion. This approach will provide better determination of the single blanks, the maximisation of 

the attainable attributes and overcoming the high fragmentation pattern that small and fragile 

elements, as bladelets, inevitably undergo (Falcucci et al., 2018).   

Al-Ansab 1 

All findings from Al-Ansab are hosted on loan at the Institute of Prehistory of the University of 

Cologne, I analysed two assemblages coming from two detached areas excavated in different 

campaigns: 

- The 2009-2011 campaigns material: it is retrieved from the excavation of the upper natural 

step, square metres 165, 166, 167, 168, 156, 157, 158, and cutting another perpendicular 

section along squares 164, 174, 184. The analysed sample consists of all recognised cores, 

blades, bladelets and flakes bearing a technological meaning.  

Table 1 Al-Ansab 2009ï2011 analysed sample. 

 

 

Cores Blade Bladelet Flake Total 

45 

2.70% 

578 

34.79% 

935 

56.29% 

104 

6.20% 

1661 

100.00% 
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- 2018 material: it is retrieved from a higher spot of the site, stratigraphy preservation is better, 

allowing for the recognition of different deposition events and features, which are 

nevertheless grouped in the same Early Ahmarian phase of frequentation (Schoenenberg, 

2018). The topographically measured artefacts from square metres 193, 194, 195, 196, 197, 

198, 203, 204, 205, 206, 207, 208 has been taken in consideration. The analysed sample 

consists of all recognised cores, complete and semi-complete blades, bladelets and flakes.  

Table 2 Al-Ansab 2018 analysed sample 

 

 

It is not possible to trace the exact stratigraphic relationship within the two areas, nevertheless the 

material has been confidently assigned to the same cultural phase.  

Româneĸti-DumbrŁviŞa I 

The object of this analysis are the artefacts retrieved during 2016, 2018 and 2019 campaigns from 

GH3. The material is hosted at the Institute of Archaeology ñVasile Pârvanò of the Romanian 

Academy, in Bucharest. Data were collected in two separate research stays, 2018 material (28.02.19-

18.03.19) and 2016 & 2019 material (February 2020). 2016 artefacts were retrieved from squares 

N100, N101, N102, N103, N104, N105, N106, N108, N109, M101, M103, M105, M106, M107, 

M108, M109 directly adjacent to the small 2009-2010 excavation (sharing profile sections in squares 

M101, N102, M103). 2018 campaign expanded on the adjoining area formed by squares O100, O101, 

O102, O103, P100, P101, P102, P103. 2019 extended the excavated area to O104, O105, P104, P105. 

P104 artefacts have been left unwashed for further analyses and therefore have not been considered 

nor counted here. All topographically measured artefacts are analysed, regardless of fragmentation. 

Table 3 Rom©neĸti-DumbrŁviŞa I determinable blanks analysed sample. 

 

 

Fumane A1ïA2 

All the material from Grotta di Fumane is hosted on loan at the Institute of Prehistoric and 

Anthropological Sciences of the Humanities Department at Ferrara University. The lithic artefacts 

are divided in <15 mm and >15 mm in maximal dimension, only artefacts >15 mm coming from 

layers A1 and A2 (and sublevels) were considered here. The sample has been recorded during a 

single research stay in August 2019. The sample is coming from the outer cave mouth and frontal 

part (outside the modern dripline), covering the square metres from the 20s line to the 100s line. A1 

Cores Blade Bladelet Flake Total 

80 

5.94% 

653 

48.55% 

389 

28.92% 

223 

16.57% 

1345 

100.00% 

 

Cores Blade Bladelet Flake Total 

18 

0.97% 

616 

33.31% 

505 

27.31% 

710 

38.39% 

1849 

100.00% 
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and A2 can be treated as a single assemblage for technological purposes, nevertheless, A1 is 

considerably smaller than A2 (Falcucci et al., 2017), therefore while cores, complete and semi-

complete blanks are analysed for A1, only cores and complete blanks are analysed for A2.  

Table 4 Fumane A1 analysed sample. 

 

 

 

Table 5 Fumane A2 analysed sample. 

 

 

 

2.3 Analysis protocol 

2.3.1 The chaîne opératoire approach and background theory of 

lithic analysis 

The present analysis was conducted combining chaîne opératoire (CO) approach with an attribute 

analysis. The CO is an anthropological concept introduced in Prehistoric studies by A. Leroi-

Gourhan during the second half of the last century, namely as early as 1943. It stands for all the 

actions performed during a production, thus encompassing raw material procurement, manufacture, 

use and discard of the object. It takes origin from the M. Mauss conception of techniques, which 

included also human gestures and physical actions: the tool is not complete without the human who 

moves it  (Cresswell, 2010; Geneste, 2010; Inizan et al., 1999; Schlanger, 2004; Sellet, 1993; Soressi 

and Geneste, 2011; Tostevin, 2013, 2011).  

Therefore, the CO forms the base of the technological focus on prehistoric material culture, in 

particular lithic material, that integrated and, partially, took over the previous typological approach 

(Boëda et al., 1990; Inizan et al., 1999; Soressi and Geneste, 2011; Tostevin, 2013). Lithic tools, 

considering their diffused use and raw material procurement, are understood to be the basis of 

prehistoric groupsô economical dynamics, influencing their movements and societal development; 

also, in a processual optic, the lithic sub-system interacts closely with other material culture sub-

systems, for instance the hard animal raw material or the wooden ones: hence, understanding lithic 

production sub-systems allows for inferences about the entire societal system (Bar Yosef and Van 

Peer, 2009; Geneste, 2010; Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 2011).  

Cores Blade Bladelet Flake Total 

32 

3.92% 

271 

33.25% 

417 

51.16% 

95 

11.65% 

815 

100.00% 

 

Cores Blade Bladelet Flake Total 

58 

6.82% 

245 

28.82% 

394 

46.35% 

153 

18.00% 

850 

100.00% 
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CO adopters and perpetrators did not often clearly state their high-range theory, which is interpreted 

to be the understanding of chaîne opératoire itself (Tostevin, 2011). On the other hand, the middle-

range theory is more extensively treated, and it is resumed in achieving the overarching conceptual 

scheme followed by the artisan. The conceptual scheme influences the operative schemes, divided in 

methods and techniques, where methods are the sequence of actions and techniques are the gestures 

and tools used in the envisioned production (Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 

2011; Tostevin, 2011). It is important to note that the operative scheme is influenced closely by the 

environmental factors, the physical properties and the availability of the raw material, and the human 

factors, such as artisanôs know-how, dexterity and technical tradition (Inizan et al., 1999; Soressi and 

Geneste, 2011).  

The technological analysis develops in three fundamental operative stages:  

- Definition of the initial hypothesis achieved through a first eye assessment of the assemblage 

composition and characters. In this phase the analyst decides which features are important 

to the assemblage understanding (Inizan et al., 1999; Soressi and Geneste, 2011).   

- Detailed analysis of assemblage features and reconstructions of knapping stages, based on 

size, cortical coverage and mostly important, the negativesô sequence. As a blank is 

constituted by a ventral face, obtained through the detachment of the flake from the main 

raw material block, and a dorsal face, characterised by the presence of the exterior surface 

of the block or by the traces of previous removals, it is possible to reconstruct the knapping 

order and direction of the removals. The latter are condensed in the diacritic scheme (Inizan 

et al., 1999; Sellet, 1993; Soressi and Geneste, 2011). The same, except for the ventral face 

recognition, is possible for cores, which are the base of the operative scheme reconstruction 

(Boëda, 1994, 1993; Dibble, 1995; Soressi and Geneste, 2011). 

- The third phase is the final interpretation of the assemblage employed methods, techniques 

and knapping goals through the recognition of behavioural patterns (Inizan et al., 1999; 

Soressi and Geneste, 2011).  

It is evident that the CO defines repetitive actions and it is less useful in defining sporadic ones, 

therefore the inferential power progresses with numbers of artifacts assigned to an assemblage 

(Soressi and Geneste, 2011). Knapping goals and operative schemes are not defined only by the 

presence, but also by absence: if the analyst recognises all knapping stages in an assemblage, but 

misses the blanks for a particular one it can be hypothesised that this stage was carried out elsewhere 

or the blanks were exported (Inizan et al., 1999). The CO, then, reveals complex chrono-geographical 

dynamics (Geneste, 2010; Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 2011). 

The CO benefits from refitting and experimental knapping. Refitting is the action of recomposing 

the pieces of one assemblage in a more or less extensive manner. The practice is as old as Prehistoric 

Archaeology (Laughlin and Kelly, 2010). Site preservation greatly affects it; a rate of 20% refitted 
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pieces in an assemblage is considered successful, furthermore refitting is a time-consuming activity 

and especially difficult in case of small blank productions, such as those occurring in bifacial 

reduction (Bar Yosef and Van Peer, 2009; Laughlin and Kelly, 2010). Part of the refitting 

methodology, is the definition of Raw Material Units, grouping artifacts by raw material colour, 

texture and grain size (Roebroeks et al., 1997; Sellet, 1993). Nonetheless, refittings are helpful in 

assessing site preservation and intra or inter sites spatial analysis (Geneste, 2010; Inizan et al., 1999; 

Soressi and Geneste, 2011). Technologically, they are the ultimate tool for understanding a single 

chaîne opératoire development, assessing knapping methods, blanks export and roles of a particular 

knapping product (Bar Yosef and Van Peer, 2009; Davidzon and Goring-Morris, 2003; Delpiano 

and Peresani, 2017; Inizan et al., 1999; Soressi and Geneste, 2011). It must be remarked that, 

generally speaking, the negatives diacritic analysis has proven to be effective in independently 

reconstructing sequences refitted later on, thus, in face of the refitting above-mentioned downsides, 

it is a good substitute for technological analysis (Bar Yosef and Van Peer, 2009; Falcucci et al., 2017; 

Inizan et al., 1999; Shott, 2003; Shott et al., 2011; Soressi and Geneste, 2011). 

Experimental knapping is the practice of conducting knapping sequences to test one or more 

controlled parameters. It is not replication, but testing of hypotheses developed from the 

archaeological record investigation (Crabtree, 1966; Dibble, 1997; Soressi and Geneste, 2011). It is 

mostly helpful in assessing raw material behaviour, given the actualist assumption that material 

collected in the past had the same mechanical properties, another contribution is a better 

understanding of employed techniques and methods (Bar Yosef and Van Peer, 2009; Bourguignon, 

2001; Geneste, 2010; Inizan et al., 1999; Sellet, 1993; Soressi and Geneste, 2011). 

The CO is not the only lithic analysis approach that makes use of a sequence concept, those generally 

compared with the CO are: the Lithic Reduction Sequence, the Behavioural Chain analysis and the 

Unified Middle-Range Theory of Artifacts Design (Bleed, 2001; Schiffer and Skibo, 1987; Shott, 

2003; Tostevin, 2013, 2011).  

The Lithic Reduction Sequence has long history in American Prehistoric studies, being applied for 

the first time at the end of the XIX century by W. H. Holmes (Shott, 2003; Tostevin, 2013). It can 

be matched broadly with CO for its focus on lithic knapping processes and understanding of artisanôs 

intention and groupôs technical tradition, but differs in high-range theory, which is set mostly in 

evolutionary ecology, in the application of a continuum concept vs. a divided in stages one, probably 

related to the frequent bifacial reduction found in American Prehistory, and in the consequent stress 

on final products (Bleed, 2001; Shott, 2003; Shott et al., 2011; Tostevin, 2013, 2011). Also, it must 

be noticed that the CO has a much wider application, all human productions, while the Lithic 

Reduction Sequence is strictly devised for lithic materials (Coupaye, 2015; Cresswell, 2010; Shott, 

2003; Tostevin, 2013, 2011).  

The Behavioural Chain is part of the Behavioural Archaeology, it was introduced in 1976 by M. 

Schiffer (Schiffer and Skibo, 1987; Tostevin, 2013). Fundamentally, it uses the notion of 
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performance characteristics, on which the artisanôs technical choices are appointed: during the 

manufacture and use the artisan experiments and understands which features to retain and which ones 

to discard (Schiffer and Skibo, 1987; Tostevin, 2013). The ultimate selection process though is 

socially mediated by the group adoption of the technical choices (Schiffer and Skibo, 1987). The 

focus of the Behavioural Chain is strictly related to the utilitarian accomplishment of a task, thus it 

is not entirely suitable for further social inferences (Tostevin, 2013).  

The Unified Middle-Range Theory of Artifacts Design introduced by C. Carr in 1995 has its roots in 

the style-function approach (Tostevin, 2013). It proposes hierarchical relationships in style theory 

and a contextualisation of the social processes producing patterns of artefact shapes. It assigns etic 

meaning for establishing attributes of artifacts classes, including technological, sociocultural, 

behavioural, and psychological constraints and processes. The physicality of the material dictates the 

attributes characterizing the artifacts. Attributes can be signalling an emic group affiliation, active 

style or etic unconscious variations. Using ethnographical data, it ranks the attributes in three 

hierarchies: decision sequence (the order in which the artisan decided the attributes of the artefact), 

the production sequence (the relative order of attributes in which the attributes are created) and the 

visibility (how visible the attributes are at different scales and social contexts). The production 

sequence then is giving a temporal context to the visibility, which is the ultimate attribute for 

identification. Defining in which hierarchy the attribute is found means investigating which social 

process affected the variability. The more visible and later an attribute is, more is the result of a social 

process (Tostevin, 2013).  

The main critique moved towards CO is an emic technical choicesô assumption. In fact, it is criticized 

because while in ethnographic studies it is indeed possible to interview the makers of a certain 

production and understand if their technical choices are conscious, this is impossible in archaeology 

(Bar Yosef and Van Peer, 2009; Monnier and Missal, 2014; Tostevin, 2013, 2011). A corollary of 

this criticism is the use of production stages like Initialisation, the first core shaping, or 

Management/Maintenance, referring to purported fixed procedures, instead of portraying a 

continuous reduction (Shott, 2003; Tostevin, 2011). On the other hand, following this passage, the 

boundary between emic and etic is unclear, and probably not useful in an archaeological context:  

Wiessner (1983), however, has shown in ethnographic contexts that active, emblemic style is often 

unconscious, unintentional, and only etically recognizedðSan artisans were not conscious of making 

arrows whose style was diagnostic (emblemic) of their language group. Nevertheless, they could 

select out their own arrowheads from a pool of several groupsô arrows. More importantly, they 

reacted with fear and suspicion to the style of an unfamiliar groupôs arrows, clearly evidencing the 

past action of emblemic style in boundary maintenance. (Tostevin, 2011, p. 356). 
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CO critics are also pointing to the archaeological practice of using chaînes opératoires as mere 

ñextension of typology to the reduction processò leading to new taxonomical problems (Monnier and 

Missal, 2014; Shott, 2003, p. 101; Tostevin, 2011). 

Another critique to the CO is that it is too descriptive and subjective, instead some scholars advocated 

the use of quantifiable, precisely defined attributes which in their eyes would have favoured 

replicable observations and overall a better understanding of the dynamics underlying the knapping 

practice: these observations resulted in the adoption of the Attribute Analysis (Dibble, 1995; Monnier 

and Missal, 2014; Scerri et al., 2016; Tryon and Potts, 2011). Emblematic the case of the early 

Levallois assemblage of Biache Saint-Vaast IIA: E. Boëda technological analysis determined various 

chaîne opératoires on the grounds of different cores configuration, while H. Dibble concluded, using 

data from the debitage, that the assemblage is better explained as different modes of exploitation on 

a single core and that Bo±daôs chaînes opératoires are reflecting different reduction stages (Boëda, 

1994; Dibble, 1995).  

Then, why using the CO approach?  

Even for its critics, the CO has represented step forward in better understanding of prehistoric groupsô 

technical traditions (Bar Yosef and Van Peer, 2009; Monnier and Missal, 2014; Tostevin, 2013). Its 

holistic approach, bringing together several environmental, humans, economical and societal factors, 

show immense potential for expanding our knowledge of prehistoric groupsô dynamics, without 

advocating cultural determinism (Geneste, 2010). Including in the analysis all blanks, plus failures, 

and a close diacritic analysis give us reasonably unbiased information about knapping processes; a 

technology-based taxonomy is less prone to errors occurring when using typology alone, nonetheless 

it must be remembered that the CO aim is not creating a taxonomy but understanding the knapping, 

technical and economic dynamics occurring at one or more sites (Sellet, 1993). The risks of making 

assumptions of emic behaviours it is relatively negligible, when compared to the illustrated benefits. 

It is a norm now to integrate descriptive observations with replicable and quantifiable attributes, 

which make conclusions much more verifiable and comparable; chaîne opératoire reconstructions 

have been discussed and evolved, now a well-established corpus of studies is present and provides a 

good degree of uniformity.  

2.3.2 The Analysis protocol steps  

Having briefly explained the theoretical background of this analysis, it is time to express the physical 

steps through which the analysis was performed: 

1. artefacts are divided by broad categories in: 

- Cores 

- Debitage, artefacts where the last blow produced a ventral face, divided in 



 

102 

 

¶ Flakes  

¶ Blades, items with sub-parallel edges at least 2 times longer than wide.  

¶ Bladelets, items with sub-parallel edges at least 2 times longer than wide. Width <12 

mm. 

2. Debitage is ordered progressively by dimension, from longer to shorter, within the category. 

3. Artefacts are ordered in classes of fragmentation: complete, Prox+Mes, proximal fragments (if 

analysed), mesial fragments (if analysed), Mes+Dist, distal fragments (if analysed). 

4. The artefacts are divided in knapping stages, through the observation of characteristics such as 

cortex coverage, profile, distal termination morphology, diacritic analysis of the negatives. These 

stages are represented in the database as alphanumeric codes  

1 Simple Flake, non-coherent or absent negatives pattern. 

2 Cortical Flake, the main character is the presence of a natural unmodified surface (cortex or neo-

cortex).  

3 Core Tablet, an artefact which has been knapped perpendicularly to the main flaking surface, 

removing partially or totally the conjoining portion between the flaking surface and the platform. 

Usually, the point of impact (butt) is located on the flaking surface itself. The dorsal face is generally 

left unmodified and corresponds to the former platform. 

3a Core blade tablet, an artefact removing a long and narrow portion of conjoining flaking surface-

platform part. It is usually knapped from an orthogonal side, in case of complete flaking surface 

removal, or removing a longitudinal core edge.  

4 Maintenance Flake, a flake rejuvenating the core volume.  

4a Surface Cleaning Flake, it is a flaking surface rejuvenation flake, it is a category explicitly 

created for differentiating a rejuvenation flake coming from a main flaking surface, in opposition to 

Flank flakes used to narrow down core sides (Davidzon and Goring-Morris, 2003; Hussain, 2015). 

 

5 Maintenance Blade, generic rejuvenation blade. 

5a Crest, elongated artefact bearing one or bi-sided orthogonal flake removal creating a ridge used 

for blank removal guidance. 

5b Asymmetrical Blade, a laminar blank that presents an asymmetrical cross-section, a twisted 

profile and an off-axis distal termination. They have been referred to also as débordant blades or 

lateral-comma blades (Falcucci et al., 2017; Hussain, 2015).  

5c Overshot Blade, a laminar blank extracted from the centre of the flaking surface, generally 

extremely curved blunt distal ending aimed at removing a basal core portion for re-shaping the distal 



 

103 

 

convexity. Usually they bear blades and/or bladelets negatives stopping at three quarters of the 

length, i.e. exploiting the flaking surface for a straight profile blank. 

5d Surface Cleaning Blade, a laminar blank, wide enough for removing a large portion of the flaking 

surface, with a blunt distal termination. 

 

6 Simple Blade, regular elongated, Ó12 mm wide, blank consuming convexities and/or present a 

feathered termination.  

¶ 6a central, the cross-section is symmetrical, termination is on-axis 

¶ 6b lateral, the cross-section is asymmetrical, the termination can be off-axis 

7 Simple Bladelet, regular elongated, <12 mm wide, blank consuming convexities and/or present a 

feathered termination 

¶ 7a central, the cross-section is symmetrical, termination is on-axis 

¶ 7b lateral, the cross-section is asymmetrical, the termination can be off-axis 

7c Burin Spall, particular on-axis artefact removing a longitudinal profile of an artefact; thus, they 

are generally triangular in cross-section and presents two ventral faces, their own and the one of the 

parent artefact. 

5. Retouched tools, if any, are analysed together with their category of belonging. 

6. Every piece is put in relation with the others in the single category and in wider relation with 

other categories.  

7. Singular pieces are then analysed for attributes recorded in a Microsoft Access database. 

8. Cores are all platform cores (Conard et al., 2004),  they have been categorised according to 

negative patterns and final morphology: 

¶ Semi Tournant, blanks are knapped on the longitudinal side, negatives cover the flaking 

surface extending to the lateral surfaces.  

¶ One face (sub) parallel edges, they are cores with a flaking surface exploited frontally, i.e. 

not semi-circumferentially, framed by perpendicular parallel edges. 

¶ Narrow Fronted , blanks are knapped on the longitudinal side, the flaking surface is laterally 

delimited by negatives. 

¶ Narrow Fronted sur Tranche, blanks are knapped on the longitudinal side, no formal 

narrowing, generally provided by cortical surfaces or ventral faces. They are produced also 

on-blank, in this case they are referred in publications as Lateral Carinated cores or, simply, 

Burin cores. 

¶ Transversal Carinated, blanks are knapped on the short side transversally the thickness of 

the piece. In publications they are referred as Carinated End-scrapers. 
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¶ Pre-core, abandoned at an early stage.  

2.3.3 Recognising knapping techniques  

Techniques are defined as the material actions needed for fulfilling a task. Regarding lithic artifacts, 

techniques are the gestures and the tools used for applying force to the raw material for knapping the 

blanks (Inizan et al., 1999). Upper Palaeolithic laminar assemblages are generally considered been 

knapped, at least the main series, using organic soft hammers with a tangential movement coming 

towards the core and the knapper; it is a technique opposed to the hard (stone) hammer direct 

percussion with internal perpendicular movement (Inizan et al., 1999; Pelegrin, 2011, 2000). To 

determine the technique, I used the experimental observations presented by J. Pelegrin (Pelegrin, 

2011, 2000). Recent experiments, despite confirming Pelegrinôs empirical observations, failed to find 

a statistical significance between different hammers applied to laminar volumetric knapping 

(Driscoll and García-Rojas, 2014), therefore techniquesô determination through proxies is still a 

cautious operation. In particular, a blank is considered detached with hard hammer direct percussion 

if the ventral face bulb is prominent, if it presents small lines departing from the point of impact, if 

the point of impact is creating an incipient Hertzian cone, the bulb can also present a bulbar scar. A 

blank is considered detached with soft hammer direct percussion if the ventral face bulb is diffused, 

the butt protrudes in a lip, as consequence of the tangential knapping movement, on the dorsal face 

the overhang, connection between the flaking surface and the striking platform, is abraded for 

favouring the hammer impact. The prominence of the bulb as a hard hammer direct percussion proxy 

has been played down (Roussel et al., 2009), here I used it mainly in opposition with the diffused 

bulbs and in connection with the other proxies.  

2.4 Attributes and measurements  

2.4.1 Technological attributes 

1. Entirety 

¶ Complete, the blank is whole or presents a minimal breakage not influencing the dimensional 

development.  

¶ Prox+Mes, the blank preserves the proximal and a portion of mesial parts. 

¶ Mes+Dist, the blank preserves the distal termination and a portion of the mesial part. 

¶ Proximal fragment, the blank just preserves the butt and the immediate neighbouring part. 

¶ Mesial fragment, the blank does not preserve proximal and distal part. 

¶ Distal fragment, the blank just preserves the distal termination. 

2. Butt type: 

¶ Natural, cortical. 

¶ Plain, just one negative. 



 

105 

 

¶ Dihedral, two negatives forming a central ridge. 

¶ Facetted, multiple negatives. 

¶ Linear, a narrow strip along the proximal end. 

¶ Punctiform, a small surface at the centre of the proximal end. 

3. Bulb morphology 

¶ Pronounced, evident Hertzian cone on the proximal ventral face. 

¶ Diffused, perceived at touching, but well distributed flatly. 

¶ With bulbar scar, pronounced and with the detachment of a small contextual flake. 

4. Presence of a lip, a small protrusion on the very top of the ventral face. 

5. Presence of Overhang Abrasion, micro-chipping on the very top of the dorsal face. Recorded for 

laminar items. 

6. Negative types and numbers, types can be Bladelets, Blades or Flakes and combinations. 

7. Negative orientation 

¶ Unipolar, the negatives follow the blank flaking direction. 

¶ Bipolar, negatives coming from two opposite parallel directions. 

¶ Convergent, negatives converge obliquely from two sides. 

¶ Crossed, negatives cut obliquely the blank flaking direction. 

¶ Orthogonal, negatives cut perpendicularly the blank flaking direction. 

2.4.2. Morpho-technological attributes  

they are generally used in publications for laminar blanks  

1. Outline, the blank edges in upper view  

¶ (sub)Parallel Edges, when the edges are following two separate parallel courses.   

¶ Convergent, edges are progressing constantly towards each other.  

¶ Off-axis, the morphological axis does not correspond to the flaking direction (déjète). 

2. Profile, the morphology of the longitudinal edge. It is assessed just for Complete and Semi-

complete blanks. Profile assessment followed the methodology illustrated by F. Bon (Bon, 

2002a). In case of Complete blanks, it is following the interval calculated with Curvature values 

(see measurements)  

¶ Straight, the edge is sub-horizontal. 

¶ Slightly Curved. 

¶ Curved. 

¶ Very Curved. 

¶ Twisted, from perpendicular view, the artefact ventral face is partially exposed towards the 

viewer as schematically represented by F. Le Brun-Ricalens and colleagues (Le Brun-

Ricalens et al., 2009). 
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Figure 16 Longitudinal profile determination. 

3. Distal end morphology, it is recorded just on Complete and Mes+Dist fragments, or distal 

fragments.  

¶ Feathered, when straight and forming a sharp termination. 

¶ Plunging, when inclined downwards with accentuated curvature. 

¶ Hinged, when blunt, evident stopping ripples on the ventral face and curving upwards. 

¶ Stepped, when terminating briskly with a perpendicular surface (i.e. overshot removing a 

plane opposite surface). 

4. Crossed transversal section, it is judged as the cross-section cut transversally at artefact midpoint 

¶ Triangular (just one ridge) 

Á Symmetrical. 

Á Asymmetrical. 

¶ Trapezoidal (more ridges) 

Á Symmetrical. 

Á Asymmetrical. 

¶ Flat (no ridges). 

2.4.3 Measurements  

They are taken as follows: 

Length, it measures the maximum extent of the blank according to its debitage axis. Despite resulting 

in shorter measurements in case of déjète blanks, it is preferred to the maximum morphological axis 

due to its better adherence to the orientation of the blank and to the true position on the core volume 
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(Andrefsky, 2005; Inizan et al., 1999). In cores, it corresponds to the maximum length recorded on 

the flaking surface according to the main negativesô orientation.  

Width , it measures the maximum extent of roughly mid-blank area perpendicularly to the Length. 

In cores it equates to the midpoint of the flaking surface.  

Thickness, it is the maximum measure obtained transversally to the length on the artefact mid-point.  

Fléche, it is the maximum distance between the blank lateral edge and a plain surface when both 

proximal and distal ending is touching the plain surface.  

Flaking Angle, the angle formed by the ventral face and butt.  

Exterior Angle (Angle de Chasse), the angle measured between the striking platform and the flaking 

surface. In blanks, calculated subtracting the Flaking Angle from a straight angle.  

 

Figure 17 Modalities of measurements-taking  in blanks (left) and cores (right). 

Length and Width of the last preserved negative, according to the striking axis. 

Derived indexes: 

Elongation Index,  

Profile curvature is assessed only on Complete laminar blanks; it is calculated using this formula 

ï ᶻ
, and gives values that are considered within intervals: Straight: 0-2,9 Slightly curved 3-

5,9 Curved:6-8,9 Very Curved: 9-14,9. 

2.4.4 Graphs and statistics 

All graphs have been made in the open access software R (R Core Team, 2020), in particular the 

package ggplot2 (Wickham, 2016). Bar plots have been used to portray frequencies of single 

observations (i.e. profile values), while box-plots show measurements, naturally implementing a 

statistical summary of the measurement distribution (Slutsky, 2014). As the numerical measurements 

do not follow a normal distribution, they have been tested with the non-parametric Mann-Whitney-

Wilcoxon U test. Categorical variables have been tested with Chi-Square Goodness of Fit test against 

a hypothetical distribution. 
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3. Results 
In this chapter the data from the three sites will be illustrated. The 3.1 section presents the two 

assemblages from Al-Ansab 1. They are kept separated because of the two different sampling 

strategy and stratigraphic locations, finally an overall conclusion will establish if a difference in 

production processes can be noticed. The 3.2 section presents Rom©neĸti-DumbrŁviŞa I GH3 

assemblage. And finally, the 3.3 section presents the A1ïA2 Fumane assemblages. As for Al-Ansab, 

the two assemblages are kept separated and a conclusion will be drawn later. The sitesô sections are 

divided in Assemblage Composition, stating the structure of the assemblage, its fragmentation values 

and metric attributes recorded for the broad categories. Technical Observations, all the attributes 

defining the envisioned knapping technique as the Lipping, the Overhang Abrasion and the Bulb 

values. The Morpho-Technological observations, all the attributes defining knapping methods 

observed on Cores and Blanks. The final section gives the operative scheme reconstruction. Tables 

showing the exact numbers and percentages are presented in the Appendix. 

3.1 Al-Ansab 1 

3.1.1 Assemblage Composition 
Both assemblages are laminar oriented. Bladelets are noticeably more represented in 2009ï2011 than 

in 2018 assemblage: they are more than half of the blanks in 2009ï2011 (52.64%) and slightly less 

than a third of 2018 ones (30.75%). Considering the laminar assemblage, bladelets account for the 

57.66% in 2009ï2011 of laminar blanks and the 37.33% one in 2018. 

Table 6 Comparison of assemblages' compositions using complete and semi-complete blanks. 

 

 

 

Table 7 Laminar assemblages' compositions. 

 

 

 

3.1.1.1 Fragmentation 

Only complete and semi-complete blanks are taken in account here.  

Complete blanks are recording the higher values in both 2009ï2011 and 2018 assemblages. Bigger 

blanks such as blades and flakes show the same tendency of being mostly complete, especially flakes 

Blade Bladelet Flake Total 

2009-2011 2018 2009-2011 2018 2009-2011 2018 2009-2011 2018 

307 

(38.66%) 

653 

(51.62%) 

418 

(52.64%) 

389 

(30.75%) 

69  

(8.69%) 

223 

(17.63%) 

794 

(100.00%) 

1265 

(100.00%) 

 

Blade Bladelet Total Blade and Bladelet 

2009-2011 2018 2009-2011 2018 2009-2011 2018 

307 (42.34%) 653 (62.67%) 418 (57.66%) 389 (37.33%) 725 (100.00%) 1042 (100.00%) 
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with percentages over 90%. Considering the bladelets, 2018 ones have a higher percentage of 

complete blanks, while 2009ï2011 bladelets have a considerable share of proximal fragments.  

 

Graph 1 Fragmentation values in both assemblages. 

3.1.1.2 Metric Attributes 

Regarding measurements both assemblages show a similar trend, 2018 assemblage is dimensionally 

slightly larger. The recorded median length of blades is 48.00 mm in 2009ï2011 and 48.09 mm in 

2018, management blades 56.50 mm in 2009ï2011 and 57.05 mm in 2018. 2009-2011 bladelets are 

shorter than 2018 ones (median 24.00/32.61 mm), while management bladelets have a similar median 

value 38.00/36.29 mm. The recorded median width of blades is 14.00 mm in 2009ï2011 and 15.80 

mm in 2018, management blades 18.00 mm in 2009ï2011 and 19.82 mm in 2018. Bladelets recorded 

median width is 8.00 mm in 2009ï2011 and 9.37 mm in 2018, management bladelets 9.00 mm in 

2009ï2011 and 10.00 mm in 2018. Last complete negatives measurements are mostly similar to 

bladelets: median width 5.00/6.64 mm on blanks 10.50/9.36 mm on cores. Median thickness of 

blades is 3.5/4.24 mm, management blades 6.00/6.70 mm, bladelets 2.00/2.43 mm, management 

bladelets 3.00/3.71 mm. 



 

110 

 

 

G
ra

p
h

 2
 L

e
n

g
th

, 
w

id
th

, 
a

n
d

 t
h

ic
k
n

e
s
s
 

v
a

lu
e
s
 o

f 
b

la
n

k
s
.  L

e
n
g

th
 a

n
d
 w

id
th

 a
re

 c
o

m
p
a

re
d

 t
o

 t
h

o
s
e
 m

e
a

s
u

re
d

 f
o

r 
la

s
t 

c
o

m
p

le
te

 n
e
g

a
ti
v
e
s
 (

L
C

N
s
) 

in
 c

o
re

s
 a

n
d

 b
la

n
k
s
. 

B
o

x
e
s
 r

e
p

re
s
e
n

t 
th

e
 

in
te

rq
u
a

rt
ile

 r
a
n

g
e
 (

c
e
n

tr
a

l 
5

0
%

 o
f 

th
e
 v

a
lu

e
s
),

 b
o
ld

 h
o

ri
z
o

n
ta

l 
lin

e
 i
s
 t

h
e
 m

e
d

ia
n

 v
a
lu

e
 



 

111 

 

3.1.2 Technical Observations 
3.1.2.1 Lipping 

30.08% of the 2009ï2011 assemblage presents a lip, while 46.36% of the 2018 one does. As a general 

trend in both assemblages, lipping is more marked in management blades, blades, core tablets and 

cortical flakes, in the 2018 assemblage also management flakes present a lip in most of the cases. 

Bladelets are mostly devoid of lips in both assemblages.  

 

Graph 3 Lipping in both assemblages, only Complete and Prox+Mes blanks. 

3.1.2.2 Overhang Abrasion 

The overhang is systematically removed through abrasion or micro-chipping in cores and laminar 

blanks. The core category which shows less abrasion is the Narrow-Fronted sur Tranche. 

 
Graph 4 Overhang abrasion in laminar blanks and Cores. 

3.1.2.3 Bulb 

Bulbs are mostly non-marked. Diffused and not perceived bulbs account together for 72.48% in 

2009ï2011 and 76.5% in 2018. Most of the diffused bulbs are present in laminar blanks. Marked 

bulbs, pronounced ones and those with a bulbar scar, account for 25.25% in 2009ï2011 and 21.18% 
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in 2018. Most of the marked bulbs are present in flakes, 2009ï2011 simple blades are showing the 

highest percentage in laminar blanks, 29.31%. 

 

Graph 5 Bulbs in Complete and Prox+Mes blanks. 

3.1.2.4 Angle 

The exterior angle defined by the platform and the flaking surface is generally really acute, less than 

70 degrees. This observation is broadly confirmed by the blanks, 2009ï2011 ones having more acute 

angles while 2018 blanks are more distributed between 70 and 90 degrees.  

 

Graph 6 Knapping angle in blanks and cores. 

3.1.2.5 Synthetic considerations on knapping technique 

Following the considerations of J. Pelegrin (Pelegrin, 2011, 2000) both studied assemblages fit the 

eUP assemblages knapping techniques. In fact, the laminar blanks have usually less marked bulbs, 

acute knapping angle, well abraded overhang and lips due to a probable direct tangential soft hammer 

percussion. Flakes might be knapped through direct inner soft or hard stone hammer percussion.  
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3.1.3 Morpho-technological Observations 
3.1.3.1 Cores 

Table 8 Cores Categories in both analysed Al-Ansab 1 assemblages. 

 

 

 

 

 

 

 

 

 

Pre-Core  

They are recorded just in the 2018 assemblage, accounting for the 8.75% of the 2018 cores. They are 

manufactured mostly using blanks or nodules. Cortex is mostly found on a lateral surface and in 

various combinations with the base of the core. The striking platform is plain and single originating 

a single surface; in one case two opposed single platforms originate two independent flaking surfaces. 

Negatives are mostly unipolar combinations of blades and bladelets, in the 28.57% of cases only 

flakes.  

One face (sub) parallel edges  

They account for 8.89% of the 2009ï2011 cores, and for the 8.75% of 2018 cores. 2018 cores are 

manufactured mostly on cobbles and nodules, while 2009ï2011 cores on squared chunks and 

nodules. The cortex is mostly found on the posterior face and laterally in both assemblages. The 

striking platform is mostly single and plain originating a single flaking surface, rarely the core shows 

an opposite platform. The negatives are mostly exclusively unipolar combinations of blades and 

bladelets. 

Semi Tournant  

They account for 28.89% of the 2009ï2011 cores and for 26.25% of the 2018 cores. They are mostly 

manufactured on cobbles and squared chunks in 2009ï2011 and cobbles and nodules in 2018. Cortex 

is found mostly on the posterior face. The striking platform is mostly single and plain originating a 

 
2009-2011 2018 

Pre-Core 0 (0.00%) 7 (8.75%) 

One face (sub)parallel 

edges 

4 (8.89%) 7 (8.75%) 

Semi Tournant 13 (28.89%) 21 (26.25%) 

Narrow Fronted 17 (37.78%) 24 (30.00%) 

Narrow Fronted sur 

Tranche 

6 (13.33%) 10 (12.50%) 

Transversal Carinated 3 (6.67%) 2 (2.50%) 

Blades-Not Organised 1 (2.22%) 2 (2.50%) 

Flakes-Not Organised 1 (2.22%) 2 (2.50%) 

Fragment 0 (0.00%) 5 (6.25%) 

Total 45 (100.00%) 80 (100.00%) 
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single surface; 2018 cores show rare opposite platforms. Negatives are combinations of unipolar 

blades and bladelets or only bladelets.  

Narrow Fronted 

They account for 37.78% of 2009ï2011 cores and for 30.00% of 2018 cores. In 2009ï2011 

assemblage they are mostly manufactured on nodules or squared chunks, while 2018 cores are mostly 

on cobbles. Cortex is found on posterior and lateral faces. The striking platform is plain and single 

originating a single flaking surface; 2018 cores show rare opposite platforms. Negatives are mostly 

unipolar bladelets or combinations of blades and bladelets. 

Narrow Fronted sur Tranche  

They account for the 13.33% of 2009ï2011 cores and for the 12.50% of 2018 cores. They are 

manufactured mainly on blanks or natural slabs. The cortex is found on lateral faces or at the base of 

the core. They have strictly plain and single striking platforms originating a single flaking surface. 

Negatives are unipolar bladelets or combinations of unipolar blades and bladelets. 

Transversal Carinated  

They account for the 6.67% of 2009ï2011 cores and for the 2.50% of 2018 cores. They are 

manufactured directly on nodules in 2009ï2011 or blanks in 2018. They are mostly non cortical.  

The striking platform is single and plain, originating a single flaking surface; in one case of 2018 

cores, two independent surfaces are recorded. The negatives are heterogeneously unipolar blades, 

bladelets and flakes.  

Other Cores 

They are represented by not organised blades and flakes productions and cores fragments, in total 

they account for 4.44% of 2009ï2011 cores and 11.25% of 2018 ones. They are manufactured on 

nodules, cobbles and blanks. The cortex is found on the posterior face or on the core base, but they 

are largely non cortical. The striking platform is plain and mostly single, originating a single flaking 

surface. Negatives, regardless of their type, are unipolar.  

Synthesis cores  

Overall a pattern can be drawn from the two assemblagesô cores. Semi Tournant and Narrow Fronted 

are the most frequent configurations. Parallel Edges and sur Tranche cores are branching out 

concepts deriving respectively from the Semi Tournant and the Narrow Fronted cores. Transversal 

Carinated cores are episodic. The four most used configurations have a flaking surface oriented along 

one of the biggest core axes, with Semi Tournant and Parallel Edges cores exploiting larger surfaces 

than Narrow Fronted cores. Transversal Carinated cores are using wide fronts. Knapping angles are 

extremely acute, and the overhang is systematically abraded regardless the core configuration. There 

is no selection of raw material blanks for a particular core configuration, but sur Tranche cores show 
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a preference for naturally narrow surfaces of slabs and blanksô edges. The cortex is found generally 

on non-extensively managed faces, therefore the posterior face and the base, and in Narrow Fronted 

cores whose knapping rhythm is frontal, one of the lateral faces is often left untouched in addition to 

the posterior ones. Most of the cores have a single plain platform and a single surface; rare cases 

display an opposite, often auxiliary, platform or independent flaking surfaces exploited in a different 

moment. All cores are showing unipolar negatives, either a combination of blades and bladelets or 

exclusively bladelets. 
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3.1.3.2 Blanks 

Table 9 Blanks categories. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.3.2.1 Flakes 

Flakes are accounting for 8.69% of the 2009ï2011 blanks and 17.63% of the 2018 ones.  

Management Flakes 

The surface cleaning flakes are the most abundant in both assemblages, accounting for 3.27% in 

2009ï2011 and 9.17% of blanks in 2018. Butts are mostly plain, followed by linear. Blanks are 

similarly non-cortical in both assemblages, followed by semi-cortical blanks mostly located in lateral 

position. Flakes are individually the most recorded negativesô type, but the joint laminar negativesô 

types are the most represented. Unipolar represents the most recorded orientation in both 

assemblages. Crossed is representing the second most recorded value.  

 
2009-2011 2018 

BLADE  307 (38.66%) 653 (51.62%) 

Simple Blade 138 (17.38%) 318 (25.14%) 

Blade Tablet 1 (0.13%) 0 (0.00%) 

Management Blanks 168 (21.16%) 335 (26.48%) 

Crest 11 (1.39%) 61 (4.82%) 

Asymmetrical Blade 91 (11.46%) 146 (11.54%) 

Overshot Blade 53 (6.68%) 88 (6.96%) 

Surface Cleaning Blade 10 (1.26%) 25 (1.98%) 

Maintenance Blade 3 (0.38%) 15 (1.19%) 

BLADELET  418 (52.64%) 389 (30.75%) 

Simple Bladelet 360 (45.34%) 327 (25.85%) 

Burin Spall 1 (0.13%) 9 (0.71%) 

Management Blanks 57 (7.18%) 53 (4.19%) 

Crest 2 (0.25%) 5 (0.40%) 

Asymmetrical Blade 43 (5.42%) 34 (2.69%) 

Overshot Blade 10 (1.26%) 9 (0.71%) 

Maintenance Blade 2 (0.25%) 5 (0.40%) 

FLAKE  69 (8.69%) 223 (17.63%) 

Management Blanks 41 (5.16%) 121 (9.57%) 

Surface Cleaning Flake 26 (3.27%) 116 (9.17%) 

Maintenance Flake 15 (1.89%) 5 (0.40%) 

Core Tablet 10 (1.26%) 38 (3.00%) 

Cortical Flake 12 (1.51%) 41 (3.24%) 

Simple Flake 6 (0.76%) 23 (1.82%) 

TOTAL  794 (100.00%) 1265 (100.00%) 
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Generic maintenance flakes account for 1.89% in 2009ï2011 and 0.40% in 2018. Butts are mostly 

plain in both assemblages. Blanks are non-cortical in 2018 assemblage, while 2009ï2011 ones are 

more diversified with some semi-cortical and extensively cortical blanks too. The cortex is variably 

located in lateral, distal or dorsal position. Negatives types have been determined only in 2009ï2011, 

they are mostly exclusively flakes or blades. The orientation of negatives is prevalently unipolar in 

both assemblages, crossed negatives are again the second most recorded value in 2009ï2011.  

 

Graph 9 Management Flakes technological attributes.  A) Butt values. B) Cortex coverage. C) Negativesô types. D) 

Negativesô orientation. 

Core Tablet 

Core tablets account for the 1.26% of 2009ï2011 blanks and for the 3% of 2018 ones. Butts are 

mostly plain or facetted. While 2018 tablets are mostly non-cortical. 2009ï2011 are mostly semi-

cortical. But 2018 tablets feature also, primary ones completely cortical. Bladelets and combinations 

of blades and bladelets are the most abundant negativesô types in 2018 assemblage, while in 2009ï

2011 assemblage flakes are more represented. Negatives are mostly orthogonal in 2018 blanks, while 

unipolar and orthogonal orientations are mostly recorded in 2009ï2011 blanks. 

Cortical Flake 

Cortical flakes account for the 1.51% of 2009ï2011 blanks and 3.24% of 2018 ones. Butts are mostly 

plain and followed by linear in 2018 assemblage. Blanks are mostly entames, followed by extensively 

cortical ones, covering the dorsal blankôs face. Negatives are rare, they are mostly unipolar flakes. 

Simple Flake 

Simple flakes account for the 0.76% 2009ï2011 blanks and for the 1.82% of 2018 blanks. Butts are 

mostly plain. Blanks are mostly non-cortical, cortex covers only until the half of the blanks surface, 

mostly laterally. Determined negatives types are mostly flakes. 2018 negatives are largely unipolar, 

while 2009ï2011 are mostly crossed. 
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Graph 10 Core Tablet, Cortical and Simple Flakes technological attributes.  A) Butt values. B) Cortex coverage. C) 

Negativesô types. D) Negativesô orientation. 

3.1.3.2.2 Laminar  

Laminar blanks are represented by blades and bladelets, blades account for 38.66% of 2009ï2011 

blanks and 51.62% of 2018 ones, while bladelets are 52.64% of 2009ï2011 blanks and 30.75% of 

2018 blanks. 
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Management blanks 

Management blanks of blade size are 21.16% of 2009ï2011 blanks and 26.48% of 2018 blanks, 

while bladelet-size blanks are 7.18% of 2009ï2011 blanks and 4.19% of 2018 blanks.  

 

Graph 12 Management Blades technological attributes.  A) Butt values. B) Cortex coverage. C) Negativesô types. D) 

Negativesô orientation. 

Crest 

Crested blades account for the 11.39% of 2009ï2011 blanks and for the 4.82% of 2018 ones. Crested 

bladelets account for the 0.25% of 2009ï2011 blanks and for the 0.40% of 2018 ones. The 2009ï

2011 butts are mostly plain, 2018 ones are mostly linear and plain. Blanks are mostly non-cortical, 

blades have a higher share of semi-cortical blanks, prevalently in lateral position. Most of the blanks 

display a combination of bladelets and flakes negatives or exclusively flakes ones. Orthogonal and a 

combination of unipolar and orthogonal are the most frequent negativesô orientations. The 

terminations are usually plunging, feathered terminations are more frequent in 2018 blanks. Outline 

is mostly distributed among sub-parallel and off-axis values. 2009ï2011 profiles are mostly curved, 

while 2018 profiles are mostly straight and twisted. 2009ï2011 cross-section is prevalently 

triangular, 2018 blanksô cross-section is mostly asymmetrical, either trapezoidal or triangular. 

Asymmetrical blade 

Blade-sized asymmetrical blades account for the 11.46% of 2009ï2011 assemblage and for the 

11.54% of 2018 assemblage, while bladelet-sized for the 5.42% of 2009ï2011 blanks and for the 

2.69% of 2018 blank. Butts are mostly linear, plain and punctiform in blades, while are mostly linear 

and punctiform in bladelets. Blanks are mostly non-cortical in blades and bladelets, but blades show 
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a higher incidence of cortex, covering mostly up to the half of the blank surface and located in lateral 

or distal position. Bladelets negatives, and combinations with blades, are the most frequent in blade-

sized blanks; in 2009ï2011 exclusive blades negatives have a higher share than 2018 ones. In 

bladelets-sized blanks, bladelets are almost the only determinate negatives. In both assemblages, 

negatives are largely unipolar, followed by convergent or unipolar and convergent. Terminations in 

both blades and bladelets are mostly plunging, followed by feathered terminations. The outline is 

generally off-axis, but 2009ï2011 blanks are followed by higher representation of convergent 

outlines. 2009ï2011 bladesô profiles, apart from the dominant twisted ones, blades show higher 

percentages straight, slightly curved, and curved profiles, while they are mostly twisted and curved 

in 2018 blades. The same trend is shown by the bladelets. While 2018 blades have a mostly 

asymmetrical cross-section, triangular and trapezoidal, 2009ï2011 blades also show a good share of 

symmetrical triangular cross-section. Bladelets of both assemblages have a mostly triangular 

asymmetrical cross-section. 

Overshot blade 

Blade-sized blanks account for the 6.68% of 2009ï2011 ones and for 6.96% of 2018 blanks, bladelet-

sized blanks account for the 1.26% of 2009ï2011 blanks and for the 0.71% of 2018 ones. 2018 

bladesô butts are mostly plain and linear, while 2009ï2011 ones are plain, linear and punctiform. 

2018 bladelets have mostly linear butts, 2009ï2011 ones are mostly punctiform. Both 2018 and 

2009ï2011 blades are frequently semi-cortical on the distal part, while bladelets shows a higher 

incidence of non-cortical blanks. Bladelets negatives are found on half of both assemblagesô blades, 

followed by a combination of blades and bladelets. Bladelets negatives are typically found on 

bladelet-sized blanks. Negatives are prevalently unipolar, in 2009ï2011 blanks the combined 

unipolar and convergent orientation is more represented than in 2018 blanks, while pure convergent 

negatives are more attested in the latter ones. Blades and bladelets terminations are prevalently 

plunging, followed by stepped ones. Outlines are generally sub-parallel, off-axis blanks increase in 

bladelets. Profiles are mostly curved; blades show an emphasis on curvature and twisting. Bladesô 

cross-section is mostly trapezoidal asymmetrical, 2009ï2011 blanks show a higher incidence of 

triangular cross-section while 2018 ones more trapezoidal symmetrical cross-sections 

Surface Cleaning blade 

They are recorded only in blade-sized blanks. They account for the 1.26% of 2009ï2011 blanks and 

for the 1.98% of 2018 ones. Their butts are mostly plain, 2018 ones are followed by linear. Blanks 

are mostly non-cortical, the share of cortical blanks, only semi-cortical, is higher in 2009ï2011 

blanks, nonetheless cortex is located laterally or distally. 2018 blanks show mostly bladelets 

negatives and combination of blades and bladelets, while 2009ï2011 mostly a combination of blades 

and flakes. Negatives are typically unipolar. Terminations are either feathered or plunging. The 
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outlines are prevalently sub-parallel. 2018 blanks have mostly straight profiles, while 2009ï2011 

slightly curved ones. The cross-section is usually trapezoidal asymmetrical. 

Maintenance blade 

Blade-sized blanks account for the 0.38% of 2009ï2011 blanks and for the 1.19% of 2018 ones, 

bladelets account for the 0.25% of 2009ï2011 blanks and for the 0.40% of 2018 ones. Butts are 

mostly plain. Non-cortical blanks are the most frequent, cortical blanks are more common in blades 

with some extensively cortical blanks; cortex is mostly located laterally. Negatives are mostly 

indeterminate. Negativesô orientation is mostly unipolar. Terminations are mostly feathered, in 2018 

blanks also stepped. Outlines are mostly sub-parallel. Profiles are mostly straight; 2018 ones are 

followed by twisted profiles. Cross-sections are mostly asymmetrical either triangular or trapezoidal. 

Simple blade and simple bladelet 

Simple blades account for the 17.38% of 2009ï2011 assemblage and for the 25.14% of 2018 

assemblage. Simple bladelets account for the 45.34% of 2009ï2011 assemblage and for the 25.85% 

of the 2018 assemblage. Butts are mostly linear in blades and bladelets, followed by punctiform ones 

in 2009ï2011 blades and bladelets, by plain butts in 2018 blades and bladelets. Bladelets are almost 

completely non-cortical, while blades of both assemblages show a higher percentage of semi-cortical 

blanks, more marked in 2018 assemblage, mostly in lateral position. Bladelets are the most frequent 

negative type in blades and bladelets of both assemblages, in blades it is followed by a combination 

of blades and bladelets negatives. Negatives are mostly unipolar in blades and bladelets of both 

assemblages, bladelets show a higher percentage of convergent negatives than blades. Terminations 

are largely feathered for blades and bladelets of both assemblages, blades show a higher percentage 

of plunging terminations. Outlines are equally distributed in sub-parallel and convergent in blades, 

while bladelets have a tendency towards being more convergent. Profiles are mostly straight and 

slightly curved for blades and bladelets of both assemblages, blades have a higher percentage of 

curved blanks, mostly 2009ï2011, while bladelets have more twisted ones, mostly 2018. Blades have 

mostly a trapezoidal cross-section, asymmetrical being more marked in both assemblages, bladelets 

are more equally distributed among trapezoidal and triangular cross-sections, mostly symmetrical. 
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Graph 13 Simple blades, simple bladelets and burin spalls technological attributes.  A) Butt values. B) Cortex coverage. 

C) Negativesô types. D) Negativesô orientation 

Burin Spall 

Burin spalls are the 0.13% of 2009ï2011 assemblage and the 0.71% of 2018 one. Butts are mostly 

punctiform. The blanks are non-cortical. Mostly they do not have negatives. Cross-sections are 

triangular symmetrical. Terminations are feathered. They have mostly sub-parallel outlines. The 

profile is straight.  

Retouched Blanks 

Retouched blanks are mostly manufactured on laminar blanks in both assemblages.  

Burins are the most frequent tool type in both assemblages and are largely fabricated on simple blade 

blanks and a core tablet. The combination of laterally retouched bladelets and backed bladelets, 

is the second biggest type group, mostly fabricated on simple bladelets. Endscrapers are the third 

most frequent types, mostly produced on management flakes and surface cleaning flakes. El Wad 

points are the fourth most frequent type, mostly fabricated on simple bladelets and blades.  

3.1.4 Conclusions 
The above section had the goal to present the technological analysis of Al -Ansab 1 lithic 

assemblages. 

The two assemblages show different representation of blades and bladelets, therefore, in absence of 

single artefacts coordinate plotting for 2009ï2011 sample, it is difficult to estimate which is the real 

ratio between the two products. While the 2009ï2011 assemblage shows a higher frequency of 

bladelets, the 2018 numbers are substantially even. If only, such a high presence of fine lithic fraction 

would confirm again the in-situ nature of 2009ï2011 context. On the other hand, if we assume that 

the archaeological material was deposited in single short-stay events and then mildly affected by 

water flooding from the nearby wadi (Richter et al., 2020; Schoenenberg, 2018), the original bladesï

bladelets numbers might be biased by grouping several single events in a palimpsest assemblage.  
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Nevertheless, technologically the two assemblages show the same trends.  

Cores are mostly single platform ones. The striking platform is kept plain and renewed often through 

the knapping of core tablets, operation repeated until the core abandonment, as the wide dimensional 

range of tablets is showing. The two main core configurations, slightly fluid in their application, are 

the semi Tournant and the Narrow Fronted ones, which are related mostly to the choice of a narrower 

or a wider core faces as flaking surfaces; this could be related to a mere pragmatic exploitation of 

differently shaped raw material pieces. An accentuation of the morphological characteristics is 

evident in the Parallel Edges cores, on one hand, and in the Narrow Fronted sur Tranche, on the other 

hand. If Narrow Fronted cores usually reduce the core volume frontally, semi Tournant ones show a 

tendency towards the expansion over the adjacent lateral faces, mostly involved into the convexities 

shaping; convexities that are naturally provided if adopting a narrow flaking surface. Setting apart 

the, mostly, morphological differences the cores show similar tendencies. The cortical surfaces are 

maintained mostly in every core portion which is not involved in the knapping, as noted in Boker A 

(Monigal, 2003), and not extensively decorticated as in Nahal Nizzana XIII (Goring-Morris and 

Davidzon, 2006). The flaking angle is acute, and the overhang is systematically abraded/micro-

chipped as expected in volumetric laminar knapping, the angles are less acute in blanks probably 

hinting towards a progression towards a higher acuteness at the end of the knapping. Negatives are 

unipolar, rare second platforms are opened, but mostly related to a subsequent and independent 

exploitation of the convexities.  

Integrating with the observations made on blanks, the production is oriented towards the obtention 

of laminar blanks; flakes are a minority and relegated to shaping roles. The overall technical data 

from bulbs and lips is rather homogenous, the major technical break, if there is one, is probably more 

related to the size of the blanks, rather than the technological role as suggested in a previous analysis 

(Hussain, 2015). A tangential direct soft hammer percussion can be envisioned for products coming 

from the fully developed reduction, the inner direct hammer percussion may have been used for some 

of the initial blanks, mostly flakes.  

Once the main platform is set, the core reduction starts directly with removing a natural lateral ridge, 

which can be distally shaped in a unilateral crest. Then, the guiding ridge produced is used for the 

knapping of simple blades and bladelets, arresting at around three quarters of the flaking surface 

extensions, i.e., not removing the distally curved part of the surface, and, thus, erasing the convexities 

created. Comparing the median thickness of Core Tablets (10ï12 mm) with the longest blanks 

(slightly more than 90 mm) and median abandoned coresô length (50ï60 mm), I may infer that the 

striking platform was renewed 3ï4 times, on average. This operation was carried out ñslicingò 

horizontally the core with a perpendicular gesture hitting either on the main core flaking surface or 

slightly on the side, thus resulting in ñfacettedò butts, due to the previous unipolar bladeletsïblades 

negatives. Operations of convexitiesô management are carried out mostly by laminar blanks 

identified as asymmetrical blades, overshot blades or, rare, surface cleaning blades. Asymmetrical 
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blades, being the most frequent, are the most interesting to discuss. They generally display an off-

axis outline, a plunging termination, and a twisted profile: these are proxies of a knapping at the core 

facesô intersection ñwrappingò the lateral-framing flaking surfaceôs ridges. Often simple bladelets 

and blades negatives are found on the ridge asymmetrical blades are removing/reshaping.  

It is reconciling with the other main observation of this analysis: simple bladelets are, if not the 

majority, a consistent part of the blanks that could not be related to managing roles. They are mostly 

regular in shape and with straight profiles, hence matching negatives erasing convexities on blanks 

and cores. Bladelet-sized negatives are represented at all knapping stages. Convexities management 

blanks are mostly recognised in blade blanks; therefore, management choices are not influenced by 

the core volume reduction. Thus, it seems more conservative to interpret the knapping as a series of 

independent productions of combined blades and bladelets or only bladelets and not a continuous 

reduction in which bladelets are the result of volume loss as previously suggested for Al-Ansab 1 

(Hussain, 2015), Nahal Nizzana XIII and the early Ahmarian in general (Goring-Morris and 

Davidzon, 2006).  

As a conclusive remark, Al-Ansab 1 is undeniably showing techno-typological Early Ahmarian 

features, as previously noticed by other authors (Hussain, 2015; Richter et al., 2020; Schyle, 2015), 

the role of blades and bladelets in the production is reassessed in this analysis, the sample shows a 

coherent goal towards the obtention of small-sized blanks, bladelets, with largely overlapping 

characteristics in both assemblages.  

3.2 Rom©neĸti-DumbrŁviŞa I 

3.2.1 Assemblage Composition 
The assemblage is almost equally divided amongst laminar and flake blanks. Bladelets are slightly 

more frequent than blades.  

Table 10 Assemblage composition using complete and semi-complete blanks 

 

 

3.2.1.1 Fragmentation 

Complete blanks are representing the highest frequency in all blanksô categories, especially flakes 

(å88%). While blades are mostly complete and proximal fragments, bladelets show a higher 

frequency of distal fragments.  

Blade Bladelet Flake Total 

263 (24.04%) 287 (26.23%) 544 (49.73%) 1094 (100.00%) 
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Graph 14 Fragmentation in blanks. 

3.2.1.2 Metric Attributes 

Blades and bladelets are showing the same trend: management blanks are usually larger and thicker. 

Dimensions of last complete negatives, especially regarding the width, are mostly compatible with 

those of the bladelets. Blades have a median length of 39.19 mm, while management blades of 42.99 

mm. Bladelets have a median length of 19.99 mm, while management bladelets of 27.54 mm. Last 

complete negatives have a median length of 21.98 mm in blanks and 27.35 mm in cores. Blades have 

a median width of 15.57 mm, while management blades of 18.53 mm. Bladelets have a median width 

of 8.58 mm, while management bladelets of 9.66 mm. Last complete negatives have a median width 

of 6.94 mm in blanks and of 7.69 in cores. Blades have a median thickness of 3.70 mm, while 

management blades of 6.73 mm. Bladelets have a median thickness of 1.93 mm, while management 

bladelets of 3.05 mm. 

 

 



 

129 

 

 

 

 

G
ra

p
h

 1
5 

L
e
n
g

th
, 

w
id

th
 a

n
d

 t
h

ic
k
n

e
s
s
 v

a
lu

e
s
 o

f 
b

la
n

k
s
.

 L
e
n

g
th

 a
n
d
 w

id
th

 a
re

 c
o

m
p

a
re

d
 t
o

 t
h

o
s
e
 m

e
a
s
u

re
d

 f
o

r 
la

s
t 
c
o

m
p

le
te

 n
e
g
a

ti
v
e
s
 (

L
C

N
s
) 

in
 

c
o

re
s
 a

n
d
 b

la
n

k
s
. 

B
o

x
e
s
 r

e
p

re
s
e
n

t 
th

e
 i
n

te
rq

u
a

rt
ile

 r
a
n

g
e
 (

c
e
n

tr
a

l 
5

0
%

 o
f 
th

e
 v

a
lu

e
s
),

 b
o

ld
 h

o
ri
z
o
n

ta
l 
lin

e
 i
s
 t
h

e
 m

e
d

ia
n

 v
a

l
u

e 



 

130 

 

3.2.2 Technical Observations 
3.3.2.1 Lipping 

Most of the blanks are non-lipped, 63.21%. Blanks showing the higher percentages of lips are, in 

order, blades and management flakes.  

 

Graph 16 Lipping values 

3.2.2.2 Overhang Abrasion 

Overhang abrasion is detected in most of the laminar blanks (69.61%), in particular in blades, 

bladelets and management blades. Half of the cores shows overhang abrasion, mostly semi Tournant 

and Narrow Fronted sur Tranche cores. 

 

Graph 17 Overhang abrasion in blanks and cores. 
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3.2.2.3 Bulb 

Non-marked bulbs are the majority (60.03%). Higher frequencies are recorded in laminar blanks, 

while flakes are almost equally divided between non-marked and marked bulbs. Pronounced bulbs 

are recorded, in particular, in cortical flakes and core tablets.  

 

Graph 18 Bulb values in Complete and Prox+Mes blanks. 

3.2.2.4 Angle 

The external angle is acute, mostly comprised between 70 and 90 degrees. Roughly a quarter of the 

assemblages shows extremely acute angles, especially management blades, blades and management 

flakes. Cores follows the same trend, semi Tournant cores show the most acute angles.  

 

Graph 19 Knapping angles in blanks and cores. 
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3.2.2.5 Synthetic considerations on knapping technique 

The above-mentioned observations are fitting the definition of laminar volumetric knapping through 

direct soft hammer tangential percussion (Pelegrin, 2011, 2000). In fact, in cores and blanks, 

overhang abrasion, acute knapping angle and diffused bulbs are customary. Lipping has a lesser 

incidence, with exception of blades, and it is equally distributed in other blanks. Early-stage flakes, 

such as cortical ones and some tablets, might have been produced with direct hard hammer inner 

percussion.  

3.2.3 Morpho-technological Observations 
3.2.3.1 Cores 

Table 11 Cores categories 

 

 

 

 

 

Pre-Core 

They are 16.67% of the cores. They are shaped on small nodules and a squared chunk. Cortex is 

either on the back or on top. The striking platform is plain in all cases. It is mostly single, leading to 

a single surface; in one case, two independent platforms have been recognised. Negatives are either 

blades or bladelets, always unipolar. One core shows an extremely elaborated roughing out and 

central primary crest shaping and was abandoned at this stage for unknown reasons before being 

activated as a sur Tranche core.  

Semi Tournant 

Semi Tournant cores are 27.78% of the cores. They are knapped, in general, on nodules. Cortex is 

found on the posterior and lateral faces. The striking platform is plain and mostly single: opposed 

and independent platforms are rare. Negatives are mostly a combination of blades and bladelets, the 

rest are exclusively bladelets. They are mostly unipolar followed by unipolar and convergent 

combination, and bipolar negatives in one case. 

Narrow Fronted sur Tranche 

Narrow Fronted sur Tranche cores are the 44.44% of cores. They are shaped mostly on blanks or 

slabs, in one case on a squared chunk. Cortex is mostly on lateral faces. The striking platform is 

mostly plain, in the remaining cases it is natural. It is mostly single, with rare opposed and auxiliary 

Semi Tournant 5 (27.78%) 

Narrow Fronted sur Tranche 8 (44.44%) 

Pre-Core 3 (16.67%) 

Blades-Not Organised 1 (5.56%) 

Fragment 1 (5.56%) 

Total 18 (100.00%) 
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platforms. Negatives are mostly bladelets followed by a combination of blades and bladelets. The 

orientation is always unipolar. 

Other Cores  

Other cores are a non-organised blade core and an indeterminate fragment. Both are non-cortical. 

The striking platform is plain and single. Negatives are a combination of blades and bladelets and 

bladelets. They are unipolar or convergent. 

Synthesis cores 

Two main core configurations are recorded: the Narrow Fronted sur Tranche and the semi Tournant. 

While the latter are manufactured mostly on nodules, or rounder raw material pieces, the Narrow 

Fronted sur Tranche cores exploit the narrow edges of blanks. Pre-cores are showing that they could 

be fabricated from lenticular raw material pieces too. The cores are generally non-cortical, cortex 

patches are mostly found on lateral or posterior faces, not involved by exploitation or shaping. The 

striking platforms are usually plain and mostly single, in some rare cases opposed, auxiliary or 

independent ones are opened. Negatives on the main striking surface are either a combination of 

blades and bladelets or just bladelets. The orientation is largely unipolar or unipolar and convergent.  
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 3.2.3.2 Blanks 

Table 12 Blanks categories 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2.3.2.1 Flakes 

Flake blanks are the 49.73% of the assemblage, they are divided in the following categories. 

Management Flakes 

Management flakes account for the 24.31% of the blanks, divided in Maintenance Flake and Surface 

Cleaning Flake. 

Surface cleaning flakes account for the 9.41% of the assemblage. Plain butts are the most common, 

followed by punctiform ones. Non-cortical blanks are the majority followed by semi-cortical blanks, 

BLADE  263 (24.04%) 

Simple Blade 128 (11.70%) 

Burin Spall 1 (0.09%) 

Blade Tablet 2 (0.18%) 

Management Blanks 132 (12.07%) 

Crest 9 (0.82%) 

Asymmetrical Blade 73 (6.67%) 

Overshot Blade 19 (1.74%) 

Surface Cleaning Blade 18 (1.65%) 

Maintenance Blade 13 (1.19%) 

BLADELET  287 (26.23%) 

Simple Bladelet 196 (17.92%) 

Burin Spall 29 (2.65%) 

Blade Tablet 5 (0.46%) 

Management Blanks 57 (5.21%) 

Crest 8 (0.73%) 

Asymmetrical Blade 30 (2.74%) 

Overshot Blade 6 (0.55%) 

Surface Cleaning Blade 3 (0.27%) 

Maintenance Blade 10 (0.91%) 

FLAKE  544 (49.73%) 

Management Flakes 266 (24.31%) 

Surface Cleaning Flake 103 (9.41%) 

Maintenance Flake 163 (14.90%) 

Core Tablet 67 (6.12%) 

Cortical Flake 71 (6.49%) 

Simple Flake 140 (12.80%) 

TOTAL  1094 (100.00%) 
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cortex patches are found in various locations, and the highest frequency is in distal position. As 

indeterminate negatives account for nearly half of the blanks, flakes are the most recorded negative 

type, followed by bladelets. Unipolar negatives are the most common.  

Maintenance flakes account for the 14.90% of the assemblage. Plain butts are prevalent followed 

by Linear. Non-cortical blanks are the most common, cortical blanks are mostly semi-cortical, cortex 

patches are found commonly on dorsal and lateral positions. The majority of the blanks do not have 

determinable negatives or do not have negatives; flakes are the most recorded negative type followed 

by bladelets. Unipolar negatives are the most common. 

 

Graph 22 Management Flakes technological attributes.  A) Butt values. B) Cortex coverage. C) Negativesô types. D) 

Negativesô orientation. 

Core Tablet 

Core tablets account for the 6.12% of the blanks. The butts are mostly plain followed by facetted and 

natural ones. Blanks are mostly non-cortical, followed by semi-cortical, mostly in proximal and distal 

positions. Flakes are the most recorded negative type, followed by a combination of flakes and blades 

and flakes and bladelets. Negatives are mostly unipolar, the combination of unipolar and orthogonal 

negatives being the most frequent one. 

Cortical Flake 

Cortical flakes account for the 6.49% of the assemblage. Butts are mostly plain followed by 

punctiform and natural ones. Nearly all blanks preserve a patch of cortex, extensively cortical blanks 

are the most frequent, followed by semi-cortical and entames, dorsal being the most common 

position. Blanks are mostly without negatives, flakes are the only recorded negative type. 

Determinate negatives are only unipolar.  
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Simple Flake 

They account for the 12.80% of the assemblage. Butts are mostly plain, followed by punctiform and 

linear ones. They are mostly non-cortical, followed by semi-cortical; cortical patches are mostly in 

proximal position. Most of the blanks do not bear negatives, flakes are the most recorded negative 

type. Negatives are mostly unipolar. 

 

Graph 23 Core Tablets, Cortical Flakes and Simple Flakes technological attributes.  A) Butt values. B) Cortex coverage. 

C) Negativesô types. D) Negativesô orientation. 

3.2.3.2.2 Laminar 

Blade blanks are the 24.04% of the assemblage, while bladelets are the 26.23%; hence, in total, 

laminar blanks are the 50.27% of the assemblage and they are divided in the following categories.



 

139 

 

 

G
ra

p
h

 2
4 

L
a

m
in

a
r 

m
o

rp
h

o
lo

g
ic

a
l 
a

tt
ri
b

u
te

s
.  A

) 
D

is
ta

l 
te

rm
in

a
ti
o
n

. 
B

) O
u

tl
in

e
. 

C
) 

P
ro

fi
le

. 
D

) 
C

ro
s
s-s

e
c
ti
o

n.
 



 

140 

 

Management blanks 

Blades are the 12.07% of the blanks, while bladelets are the 5.21%. 

 

Graph 25 Management Blades technological attributes. A) Butt values. B) Cortex coverage. C) Negativesô types. D) 

Negativesô orientation. 

Crests 

Blades account for the 0.82% of the assemblage, while bladelets for the 0.73% of the assemblage. 

Blades butts are mostly punctiform followed by plain ones, while bladelet butts are mostly plain. 

Non-cortical blanks have the highest frequency, semi-cortical blanks are following; cortex patches 

are generally in lateral and proximal positions. Bladelets are prevalently non-cortical. Blanks with 

no negatives are the 44.44%, with indeterminate negatives accounting for the 22.22%, flakes is the 

most recorded negative type. Bladelets are the most recorded negatives on bladelets. Unipolar is the 

most common negatives direction. The termination is stepped. In blades, the outline is sub-parallel, 

while in bladelets a convergent one is the most recorded. Profiles are mostly straight. The cross-

section is usually triangular and symmetrical.  

Asymmetrical Blades 

Asymmetrical blades account for the 6.67% of blanks, while asymmetrical bladelets for the 2.74% 

of blanks. Plain butts are prevalent, followed by linear ones in blades and by punctiform ones in 

bladelets. Most of the blanks are non-cortical, followed by semi-cortical in lateral position. 

Negativesô type is indeterminate in most of the cases, bladelets are the most determinate negative 

type. Unipolar is the prevalent orientation. The termination is mostly plunging. The outline is 

generally off-axis. Profiles are mostly twisted. The cross-section is usually triangular, in blades 

commonly asymmetrical, while in bladelets is mostly symmetrical.  
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Overshot Blades 

Blades account for the 1.74% of the assemblage, while bladelets for the 0.55%. Butts are mostly 

plain, followed by punctiform ones; the only bladelet butt is indeterminate. Blanks are mostly non-

cortical followed by semi-cortical blanks commonly in distal position. Bladelets are the most 

recorded negatives type. The unipolar orientation is the most recorded, followed, in blades, by a 

combination of unipolar and convergent; the latter orientation is predominant in bladelets. The distal 

termination is plunging. The outline is usually sub-parallel. Profiles are mostly curved, followed by 

very curved. The cross-section is usually trapezoidal, asymmetrical, in blades, or symmetrical, in 

bladelets.   

Surface Cleaning Blades 

Blades account for the 1.65% of the assemblage, while bladelets for the 0.27% of the assemblage. 

Plain butts are common, followed by linear ones. Blanks are mostly non-cortical, followed by semi-

cortical and extensively cortical, usually in dorsal position. Bladelets are the most recorded negatives 

type. Unipolar negatives orientation is prevalent. The distal termination is mostly feathered and 

stepped. The outline is prevalently sub-parallel. Profiles are mostly straight in blades, while they are 

either straight, slightly curved or twisted in bladelets. In blades, the cross-section is mostly 

trapezoidal, either asymmetrical or symmetrical, while in bladelets is either triangular asymmetrical 

or trapezoidal asymmetrical.  

Maintenance Blades 

Maintenance blades account for the 1.19% of the assemblage, while bladelets for the 0.92% of the 

assemblage. Butts are mostly plain followed, in blades, by punctiform ones, and in bladelets, by 

linear ones. Most of the blanks are non-cortical, the rest being semi-cortical, in dorsal position. The 

most recorded negative type are bladelets. Unipolar is the prevalent negatives orientation. In blades 

the distal termination is mostly feathered or stepped, while in bladelets it is mostly feathered. The 

outline is mostly sub-parallel and off-axis. Profiles are mostly straight. In blades the cross-section is 

mostly trapezoidal asymmetrical, while in bladelets it is mostly triangular symmetrical.  

Blade Tablet 

Blades are the 0.18% of the assemblage, bladelets are the 0.46% of the assemblage. Butts are plain 

and punctiform in blades, punctiform in bladelets. All blanks are non-cortical. Negatives are a varied 

array of flakes, blades and bladelets, mostly orthogonal. Profiles are mostly straight. The outline is 

sub-parallel or convergent. The distal termination is feathered or plunging. The cross-section is 

mostly triangular, either asymmetrical or symmetrical.  
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Simple blade and simple bladelet 

Simple blades account for the 11.70% of the assemblage, while simple bladelets for the 17.92% of 

the assemblage. Butts are mostly plain, followed by linear ones. Blanks are overwhelmingly non-

cortical, followed in blades by semi-cortical, mostly in proximal position. Bladelets are the most 

recorded negatives type, followed by, in blade blanks, blades. Negatives orientation is mostly 

unipolar, followed by a combination of unipolar and convergent orientation. The distal termination 

is generally feathered. The outline is mostly sub-parallel, followed by convergent one. Profiles are 

mostly straight, followed by slightly curved ones and twisted ones. The cross-section in blades is 

almost equally divided in triangular and trapezoidal, while in bladelets is mostly trapezoidal, either 

asymmetrical or symmetrical. 

 

Graph 26 Simple blades, simple bladelets and burin spalls technological attributes.  A) Butt values. B) Cortex coverage. 

C) Negativesô types. D) Negativesô orientation. 

Burin Spall 

Blade-sized burin spall is noticed in a single case, amounting to the 0.09% of the assemblage, 

bladelets burin spalls are the 2.65% of the assemblage. The butt is plain in the only blade, while it is 

plain and punctiform in bladelets. The blanks are mostly non-cortical. Most of the blanks do not bear 

negatives, bladelets are the most recorded negatives in bladelets. The distal termination is feathered. 

Negatives orientation is unipolar. The outline is sub-parallel. The profile is straight. The cross-section 

is triangular symmetrical, while in bladelets it is mostly trapezoidal asymmetrical.  

Retouched Blanks 

The 4.57% of the assemblage bears retouch. Most of the retouched blanks are bladelets (50.00%), 

followed by blades (26.00%) and flakes (24.00%).  
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Bladelets are mostly retouched on one edge, rarely both edges, with marginal, direct or inverse, semi-

abrupt retouch. They are followed by bladelets retouched on both edges, with marginal, alternate, 

semi-abrupt retouch, classified as Dufour bladelets. The rest is represented by laterally backed 

bladelets and dihedral burins . Most of the bladelet retouched blanks are produced on simple 

bladelets. 

Blades are mostly retouched in dihedral burins. Followed by laterally retouched. And backed 

blades. Most of the burins are made on management blades, while laterally retouched and backed 

blades on simple blades.  

Flakes are bearing simple retouch, followed by burins. Most of the retouched flakes are made on 

management flakes.  

3.2.4 Conclusions 
The assemblage is focused on the production of blades and, mostly, bladelets.  

All cores are platform ones. Semi Tournant and Narrow Fronted sur Tranche are the most used 

configurations. While the Semi Tournant cores are manufactured on rounder pieces of raw material, 

small nodules or cobbles, sur Tranche cores are exploiting the narrow surfaces of blanksô edges or 

lenticular pieces. Their frequency seems to show that sur Tranche cores are an established core 

reduction strategy in the assemblage and not simply a reuse of suitable core blanks.  

If Semi Tournant cores evidence a mixed production of blades and bladelets, sur Tranche ones are 

mostly dedicated to bladelets. In fact, burin spalls are almost exclusively bladelet-sized.  

The Semi Tournant reduction starts with the opening of the striking platform, which is plain, hence 

opened by an only flake, and mostly single. The use of a single striking platform and of a single 

flaking surface is shown by the strong unipolar character observed in the whole assemblage. The 

knapping angle, between the flaking surface and striking platform, is acute, becoming very acute in 

the final stages of reduction. The intersection between the striking platform and the flaking surface, 

the overhang, is abraded. Decortication is accomplished through the knapping of few flakes. The raw 

material pieces might have been decorticated prior to the import in the site or been naturally free of 

cortex.  

The reduction follows natural convexities, which only rarely are managed through crest-shaping. 

Therefore, the production of mostly regular, straight, sub-parallel edges bladelets and blades can 

start. Convexities are managed by asymmetrical, twisted, laterally struck blades. These blades invade 

the lateral neighbouring faces, sometimes removing remaining lateral cortical patches, expanding 

laterally the flaking surface and creating the semi-circumferential morphology. The twist of the 

lateral profile is given by the wrapping of the two core facesô intersection. The termination is often 

plunging and off-axis, meaning it is invading the distal part of the other core face, also shaping the 

distal convexity. With fewer frequency, the distal convexity is renewed through plunging, curved, 

centrally struck, overshot blades. This sequence (straight bladelets struck on a ridge, renewing of the 
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convexity through two laterally struck twisted blades) is repeated on the opposite sides of the flaking 

surface until they merge into a single semi-circumferential flaking surface.  

The striking platform, as witnessed also by the blanksô butts, is kept plain. It is periodically renewed 

by core tablets that are struck from the front or the lateral core faces, hence the orthogonal bladeletsô 

and bladesô negatives belonging to the main flaking reduction. These are accounting also for the 

facetted morphology of the tabletsô butts. Unipolar flake negatives on the dorsal face of core tablets 

could be explained by temporary and localised adjustments. Some of the simple flakes morphology 

and dimensions are compatible with this function. 

Other flakes are intervening on the flaking surface to shape convexities, localised cortex removal and 

cleaning the flaking surface from previous negatives.   

Sur Tranche cores are relying on a more immediate, but effective, configuration. The narrow surface 

is already fulfilling the convexities requirements, bladelets are knapped using the central ridge, 

formed by the intersection of the core lateral faces, and the lateral ridges obtained by the first 

negative. The striking platform is plain and single. The orientation of the negatives is predominantly 

unipolar. The knapping angle is less acute than the Semi Tournant one, probably because the 

production stops earlier. The overhang can be abraded, but less frequently than for Semi Tournant 

cores. Since mostly blanks are used for this core configuration, one of the lateral core faces is cortical, 

as it was the blankôs dorsal face.  

Blanksô bulb, the presence, even if not marked, of lips, the abrasion of the overhang, and the acute 

knapping angle suggest the use of direct soft hammer tangential percussion for most of the 

assemblage. Some marked bulbs in flake could advocate for the minor use of direct hard hammer 

inner percussion. 

Despite flakes constitute half of the assemblage, no core witnesses flakes production; as previously 

mentioned, flakes are mostly connected to decortication, core shaping and simple flakes, which 

cannot be related to any specific production.  

Given that the production can be classified as laminar volumetric, the two products, blades and 

bladelets, seem to have different roles. In fact, despite being almost equally represented, blades that 

can be related to a convexity shaping purpose are approximately double their bladelet counterparts. 

On the other hand, simple laminar blanks are mostly bladelet-sized. Negatives compatible with 

simple bladelets are appearing on every flaking product, regardless of the size. Furthermore, simple 

bladelets were chosen for manufacturing most of the retouched blanks. Therefore, it suggests that 

bladelets were the main objective of the flaking production. 

3.3 Fumane 

3.3.1 Assemblage Composition 
The studied assemblage comes from two different stratigraphical units, A1 and A2, superimposed to 

each other on the outer part of the cave. Both assemblages are dominated by laminar blanks. 
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Comparing the complete blanks, frequencies in the two units, are similar. For the sake of comparison 

between the two units, complete blanks will be used primarily throughout the chapter.  

Table 13 Percentages of complete blanks' categories within the two units 

 

 

 

3.3.1.1 Fragmentation 

Fragmentation can be evaluated from the A1 assemblage. Complete blanks are representing the 

highest frequency in all blanksô categories, especially flakes (å91%). Laminar blanks are similarly 

distributed in the complete and semi-complete classes.  

 

Graph 27 Fragmentation in A1. 

3.3.1.2 Metric Attributes 

Dimensions obtained from complete and semi-complete blanks of the two units are rather 

homogenous. Laminar blanks show a similar trend, management blanks are always larger and thicker 

than the simple ones. The last complete negatives dimensions, recorded in blanks and cores, are best 

fitting the ones indicated by bladelets size. In particular, blades have median length of 36.84 mm in 

A1 and 37.74 mm in A2, while management bladesô median length is 43.85 mm in A1 and 43.07 

mm in A2. Bladelets have a median length of 23.77 mm in A1 and 23.14 mm in A2, while 

management bladeletsô median length is 30.61 mm in A1 and 28.95 mm in A2. Blades have a median 

width of 14.27 mm in A1 and 14.50 mm in A2, while management bladesô median width is 17.05 

mm in A1 and 17.21 mm in A2. Bladelets have a median width of 8.80 mm in A1 and 8.04 mm in 

Blade Bladelet Flake Total 

A1 A2 A1 A2 A1 A2 A1 A2 

113 

 (31.48%) 

245  

(30.97%) 

160 

 (44.57%) 

393 

 (49.68%) 

86  

(23.96%) 

153  

(19.34%) 

359  

(100.00%) 

791  

(100.00%) 
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A2, while management bladeletsô median width is 9.59 mm in A1 and 9.33 mm in A2. Blades have 

a median thickness of 3.59 mm in A1 and 3.39 mm in A2, management bladesô median thickness is 

5.83 mm in A1 and 5.49 mm in A2. Bladelets have a median thickness of 2.09 mm in A1 and 1.91 

mm in A2, management bladeletsô median thickness is 3.57 mm in A1 and 2.88 mm in A2. Last 

complete negatives are 21.06/26.14 mm long in cores and 22.55/25.68 mm long in blanks. Widths 

are 8.26/9.46 mm in cores and 5.59/5.38 in blanks.  
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3.3.2 Technical Observations 

3.3.2.1 Lipping 

Most of the blanks in both units are non-lipped, 60.45% in A1 complete blanks and 63.13% in A2. 

A1 blanks showing the higher percentages of lips are, in order, core tablets, management flakes, 

blades, management blades. In A2, while the same trend is observable, bladelets have a larger 

representation than in A1, despite being mostly non-lipped.  

 

Graph 29 Lips in both assemblagesô complete blanks. 

3.3.2.2 Overhang Abrasion 

The overhang is systematically removed through abrasion or micro-chipping in cores and laminar 

blanks. Higher percentages are shown in A1. The core category showing less abrasion is the Narrow-

Fronted sur Tranche. 

 

Graph 30 Overhang abrasion in cores and complete laminar blanks 














































































































































































































































































