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‘Culture is a system of knowledge present within a group that rests on the 

presence of shared conventions or norms’ 

descent with modification’
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the actual set of cultural attributes expressed by an 

individual, group or population

potential range of cultural performances in a species at a given 

time
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 Overview of Late Middle Palaeolithic bifacial tools which have been subjected to 

use-wear studies and their inferred uses 
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scales of analysis 

used by a research project in terms of its spatial, temporal and formal dimension

measured

aggregated
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Extent
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- 

Mousterian cultural impasse’
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 Micro-scale (individual and local) 

 Meso-scale (regional) 
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 Macro-scale (macro-regional and global) 

 Overview of characteristics of the three different scales of analysis used in this PhD 

study, the unit studied, the scalar resolution and the scalar extent (both temporal and spatial) 
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 Overview of the five bifacial tool categories and their main typo-technological characteristics 
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 Overview of the existing bifacial tool types and their incorporation into the new five-

fold scheme for Late Middle Palaeolithic bifacial tools created for this PhD 

a bifacially worked tool with two converging lateral cutting edges and a 

variable symmetric outline shape
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Triangular: straight base, 

straight or slightly convex 

lateral edges.  

Subtriangular: more 

rounded base, lateral 

edges slightly convex, 

concave or straight.

 

Cordiform: rounded base, 

lateral edges very convex, 

distal end pointed or 

slightly rounded.  

Subcordiform: thicker 

and more cortex 

 

Covering retouch on  

both faces and a more 

or less circular outline.

 

Elongated, rounded  

tip and base, clearly 

 convex edges.

 

Thick base, often with 

a cortex remnant, and 

an elongated slender  

point. If the lateral  

edges are both concave  

it is a ‘Micoquian’ biface.

bout coupé

 

Symmetrical cordiform 

handaxes with a straight or 

slightly convex base and two 

clear angles formed at the 

intersection of the butt and 

lateral margins. 

 

Thin, two rounded 

extremities and straight 

lateral edges.

 

Thick cordiform handaxe 
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bifaces-racloir Faustkeilschaber bifaces à dos Keilmesser

prondnik

a tool of which some of the edges are worked and some of the edges have a 

natural or truncated back, creating the opposition between a worked cutting 

edge and a thick, blunt edge 

Keilmesser

Keilmesser

pradnik

 

 

Lanceolate biface but the 

edges are less  

carefully worked

 

Small handaxes (<6cm) that 

occur in a variety of shapes

 Schematic outline of a backed bifacial knife or 

Keilmesser with identification of its different areas 
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Keilmesser

Keil

couteaux bifaciaux’ couteaux-

racloirs bifaciaux’ bifaciaal geretoucheerd mes

couteaux bifaciaux de type Bockstein

et al. et al.

 

Backed edge parallel to the 

retouched edge and distal 

end is oblique to the axis of 

the piece.

 

Straight backing that 

extends to the distal 

extremity where it converges 

with one single cutting edge

 

Small backing in the 

proximal one-third of the 

piece, while the distal end 

resembles a leaf point

 

Convex back in lower half of 

the piece, elsewhere covering 

retouch and cutting edges 

form rounded distal end.  

Trapezoidal shape, back is 

transverse, truncated, partly 

natural and partly thinned by 

retouch, base can be 

retouched or natural. 

 

One straight cutting edge 

opposite a thicker blunt 

edge, a slightly convex tip of 

which lateral tranchets are 

removed. 

 

Angular shape, back taking up complete lateral edge and thinned by the 

removal of one single large flake. 
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Faustkeilblätter

“flat, covering bifacial retouch on at least part of the tool and an outline shape 

that completely or partially resembles a leaf” 

racloirs à retouche bifaciaux bifaciaal 

geretoucheerde schrabbers’ bifazielle schabers’

“artefacts with regular, continuous, bifacial retouch along one or more edges”  

Thin, well-made point opposite a blunt often unworked base, distal point 

resembles a leaf point and often has one face only partially retouched. 

Includes several subtypes: large (breite), narrow (schmale) and small 

asymmetric (kleine asymmetrische) Faustkeilblätter

 

Flat bifacial retouch, ovate 

outline with two rounded 

extremities (no point) and 

two convex cutting edges opposite a more 

blunt side. Very strict definition.  

Elongated, thin, symmetrical, 

often bifacially worked, leaf-

shaped, with at least one end 

pointed, biconvex or biplane 

section. Very wide definition.
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biface partiel deels bewerkte vuistbijl

 

“artefacts which exhibit covering retouch but have significant unretouched 

areas on one or both their surfaces” 

One surface almost entirely retouched and 

shape is modified into a classifiable form 

(e.g. cordiform) 

 

 

One face is flat, often concave, and only 

roughly worked. The other face is vaulted 

and more intensely retouched. 

  

 Examples of bifacial 

scrapers;  Quina scraper with 

steep bifacial retouch;  Bifacial 

scraper with convex cutting edge 
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Keilmessergruppe

Königsaue:   

Sesselfelsgrotte:  

Lynford: 

bout coupé
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Sint-Geertruid:

Oosthoven: 

 

Grotte du Docteur:  

 Location of the 14 Late Middle Palaeolithic sites rich in bifacial 

tools which form part of the detailed attribute analysis 
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Saint-Just-en-Chaussée:  

Bois-du-Rocher:  

Saint-Julien de la Liègue:   

Champlost: 

Pech de l’Azé I: 

 

Le Moustier: 

Haut de Combe Capelle

Abri du Musée: 
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et al.

 

wear of the edge

et al.

breakage patterns
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staining 

patina

et al. et al.

 The four categories of patination as used throughout this thesis.  

1: no patination; 2: slightly patinated; 3: heavily patinated; 4: desilicified 
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chaîne opératoire et al.

chaîne opératoires 
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et al. et al.

Keilmesser

 Three examples of bifacial pieces with a natural back, the extent of their backing 

is indicated by the red line 
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 Overview and definition of the different cross sections 

recorded for the bifacial tools 

 The four categories of retouch morphology (after Bordes 1961): 1: Scalar; 

2: Steep; 3: Subparallel; 4: Parallel 

shape of the retouch

et al.

scalar; stepped; subparallel; parallel 
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 The four categories of retouch extent 1: short; 2: long; 3: invasive; 4: 

covering (after Bordes 1961) 

length of the retouch

short; long; invasive; or covering 

 

et al.

et al.

 The dichotomy between a penetrating cutting movement made by a 35° 

angle, and the superficial action made by a 65° angle (after Soressi 2002) 
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 Schematic overview of the claimed differences in retouch 

removals between MTA (1) lateral; and KMG (2) from tip. 

 Example of a tool with a 

lateral tranchet removal (indicated 

by the arrow and hatched zone) 
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 Overview of the measurements recorded on the bifacial tools 

three basic measurements

 

 (measured perpendicular to maximum length)  

 

four additional measurements

 (width at 1/5 from the tip)

 (length between maximum width and tip)

 (width at 1/5 from the base) 

 (length between maximum width and base)

three ratios

 (Maximum Thickness divided by Maximum Width)

 (Maximum Length divided by Maximum Width) 

 (Maximum Width divided by Maximum Thickness) 



Chapter 4  Methodological framework 

 

 

 



Chapter 4                                         Methodological framework 

 

 

 Overview of the 22 attributes recorded for the bifacial tool sample 



 



 

- Königsaue ......................................................................... 109 

      - Sesselfelsgrotte ................................................................. 113 

     - Sint-Geertruid .................................................................... 123 

     - Oosthoven – Heieinde ........................................................ 132 

     - Grotte du Docteur .............................................................. 137 

- Lynford .............................................................................. 146 

     - Saint-Julien de la Liègue .................................................... 155 

     - Saint-Just-en-Chaussée ...................................................... 159 

     - Bois-du-Rocher ................................................................... 162 

     - Champlost .......................................................................... 165 

- Le Moustier ....................................................................... 174 

      - Haut de Combe Capelle (Abri Peyrony) ............................. 178 

      - Pech de l’Azé I ................................................................... 181 

      - Abri du Musée ................................................................... 185 
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 Location of the main German Middle Palaeolithic sites rich in bifacial tools 
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 Overview of the German Middle Palaeolithic entities rich in bifacial tools 
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Mammuthus primigenius Rangifer 

tarandus Equus mosbachensis Bison priscus

 Location of the Middle Palaeolithic site of K nigsaue (Central Germany) 
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Composition of the lithic assemblages from horizons A, B and C from Königsaue  

Linear measurements of the bifacial tools from Königsaue 

et al. et al.

 

Keilmessergruppe
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New simplified classification of the bifacial 

tools from Königsaue 

Technological attributes of the bifacial tools from Königsaue 

Keilmessergruppe
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Location of the cave of Sesselfels (Bavaria, Southern Germany)
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Stratigraphic sequence from the 

Sesselfelsgrotte (modified after Richter 1997)

 

²

 

Untere 

Schichten
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Mammuthus primigenius

Rangifer tarandus Equus 

 

 

°

° 

Linear measurements of the bifacial tools from Sesselfelsgrotte
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New simplified classification of the 

bifacial tools from Sesselfelsgrotte

Mousterian with Micoquian Option

 

° ° °

SESSELFELS - G (n:114) BIFACIAL TYPOLOGY 

Classic handaxes 2 1.8% 

Backed bifacial tools 34 29.8% 

Leaf-shaped bifacial tools 35 30.0% 

Partial bifaces 5 4.4% 

Bifacial scrapers 38 33.3% 

TOTAL 114 100.0% 

Technological attributes of the bifacial tools from Sesselfelsgrotte
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 Characteristics of the main German Middle Palaeolithic assemblages rich in 

bifacial tools, and an overview of their location, date, fauna and environment 

et al

et al.

 Lithic variability 

Keilmesser
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 Characteristics of the main German Middle Palaeolithic assemblages rich in 

bifacial tools, and an overview of the characteristics of their lithic assemblages 

Keilmesser, 

 

Keilmesser
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Location map of the main Late 

Middle Palaeolithic Dutch sites (Δ = isolated 

finds; Δ  = concentrations; ◊ = leaf point)

et al.

et al.

in situ

pers. comm
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 Location of the Sint-Geertruid plateau (Southern Limburg, the Netherlands) 

 

et al.
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Linear measurements of the bifacial tools from Sint-Geertruid
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New simplified classification of the bifacial tools from Sint-Geertruid

 

 

 

Keilmesser

 

SINT-GEERTRUID (n:18) BIFACIAL TYPOLOGY 

Classic handaxes 12 63.2% 

Backed bifacial tools 4 21.1% 

Leaf-shaped bifacial tools 1 5.3% 

Partial bifaces 0 0.0% 

Bifacial scrapers 1 10.5% 

TOTAL 18 100.0% 

Technological attributes of the bifacial tools from Sint-Geertruid
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 Location of the main Middle Palaeolithic sites rich in bifacial tools in Belgium 
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  Location of the site of Oosthoven – Heieinde  

(▲, Oud-Turnhout, Northern Campine, Belgium)
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et al.
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in situ

Stratigraphic section of one of the test puts at the site at Oosthoven 

(Ruebens 2005) 
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Stratigraphic section of the southern part of the excavation trench at Oosthoven 
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Linear measurements of the bifacial tools from Oosthoven 

Technological attributes of the bifacial tools from Oosthoven 
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A-F: Bifacial tools from Oosthoven (after Van Peer and Verbeek 1994)
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New simplified classification of the bifacial tools from Oosthoven 
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  Location of the cave site of Grotte du Docteur (Southern Belgium)

 

et al. 

et al.
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Linear measurements of the bifacial tools from Grotte du Docteur 
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New simplified classification of the 

bifacial tools from Grotte du Docteur 

Technological attributes of the bifacial tools from Grotte du Docteur 

 

chaîne opératoire

Grotte du Docteur (n:38) BIFACIAL TYPOLOGY 

Classic handaxes 10 26.3% 

Backed bifacial tools 13 34.2% 

Leaf-shaped bifacial tools 8 21.1% 

Partial bifaces 3 7.9% 

Bifacial scrapers 4 10.5% 
TOTAL 38 100.0% 
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 Lithic variability 

: Overview of the characteristics of the main Belgian sites rich in bifacial tools, 

their location, data, fauna and environment 
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 Location of the site of Lynford Quarry
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Lynford (n:46) Min. Max. Median Average St. Dev 

Max. Length (mm) 66.20 177.00 97.20 101.42 26.53 

Max. Width (mm) 45.00 113.80 70.20 73.12 15.44 

Max. Thickness (mm) 12.80 49.20 23.30 23.70 6.61 

Technological attributes of the bifacial tools from Lynford

Linear measurements of the bifacial tools from Lynford
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New simplified classification of the 

bifacial tools from Lynford

bout coupé
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et al.

LYNFORD (n:45) BIFACIAL TYPOLOGY 

Classic handaxes 38 66.7% 

Backed bifacial tools 1 1.8% 

Leaf-shaped bifacial tools 0 0.00% 

Partial bifaces 5 8.8% 

Bifacial scrapers 1 1.8% 
TOTAL 45 100.00% 
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: Overview of the characteristics of the main British sites rich in bifacial tools, 

their location, date, fauna and environment 
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central area

et al. et al.

north-eastern France, 

: Location of the main Middle Palaeolithic sites in Northern France rich in bifacial 

tools (in red the sites that are analysed in detail) 
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 Location of the four find concentrations around Saint-Julien de la Liègue (Eure, France) 

(1-Les Bruyères-Capri ; 2-Gros-Grès ; 3-Bois l`Abbé ; 4-Buissons Brûlés)
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St Julien de la Liègue (n:182) Min. Max. Median Average St. Dev 

Max. Length (mm) 39.00 107.00 55.00 58.82 13.28 

Max. Width (mm) 28.00 77.00 43.00 45.36 9.22 

Max. Thickness (mm) 8.00 31.00 16.00 16.64 4.00 

Linear measurements of the bifacial tools from Saint-Julien de la Liègue
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ST JULIEN DL LIEGUE (n:209) BIFACIAL TYPOLOGY 

Classic handaxes 200 93.0% 

Backed bifacial tools 0 0.0% 

Leaf-shaped bifacial tools 7 3.3% 

Partial bifaces 1 0.5% 

Bifacial scrapers 1 0.5% 

TOTAL 209 100.00% 

Technological attributes of the bifacial tools from Saint-Julien de la Liègue

New simplified classification of the bifacial 

tools from Saint-Julien de la Liègue
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 Location of the Middle Palaeolithic site (∆) near 

Saint-Just-en-Chaussée (Oise, France)
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New simplified classification of the 

bifacial tools from Saint-Just en Chaussée

 

ST JUST EN CHAUSSÉE  
(n:25) 

BIFACIAL 
TYPOLOGY 

Classic handaxes 25 100.0% 

Backed bifacial tools 0 0.0% 

Leaf-shaped bifacial tools 0 0.0% 

Partial bifaces 0 0.0% 

Bifacial scrapers 0 0.0% 

TOTAL 25 100.0% 

 Linear measurements of the bifacial tools from Saint-Just-en-Chaussée

Technological attributes of the bifacial tools from Saint-Just-en-Chaussée



Chapter 5                                          Data presentation: regional overviews and key assemblages 

 

 Location of the Middle Palaeolithic site Bois-du-Rocher (Saint-Helen, Cotes-d’Armor)

 

 

et al.

 

 

 

 

 



Chapter 5                                          Data presentation: regional overviews and key assemblages 

 

 

 

 

et al.

 

 

et al. 

 



Chapter 5                                          Data presentation: regional overviews and key assemblages 

 

Typological 

classification of the bifacial 

tools from Bois-du-Rocher

BOIS-DU-ROCHER (n:58) BIFACIAL TYPOLOGY 

Classic handaxes 56 96.6% 

Backed bifacial tools 0 0.0% 

Leaf-shaped bifacial tools 0 0.0% 

Partial bifaces 1 1.7% 

Bifacial scrapers 1 1.7% 

TOTAL 58 100.0% 

Measurements of the bifacial tools from Bois-du-Rocher

Technological attributes of the bifacial tools from Bois-du-Rocher
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‘Le Dessous de Bailly’

 Location of the Middle Palaeolithic site Champlost (Burgundy)
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Linear measurements of the bifacial tools from Champlost

Technological attributes of the bifacial tools from Champlost
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- Chronology and environment 

CHAMPLOST  (n:30) BIFACIAL TYPOLOGY 

Classic handaxes 13 43.3% 

Backed bifacial tools 2 6.7% 

Leaf-shaped bifacial tools 5 16.7% 

Partial bifaces 1 3.3% 

Bifacial scrapers 9 30.0% 

TOTAL 30 100.0% 

New simplified 

classification of the bifacial 

tools from Champlost
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et al.

: Overview of the characteristics of the main northern French sites rich in bifacial 

tools, their location, date, fauna and environment 
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 Location of the main biface-rich sites in Southern 

France, including a more detailed map of the Dordogne region 
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South-western France

Southeastern France

Jura and Burgundy regions

pers. comm

et al.
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Southwestern France

et al.
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Characteristics of the bifacial entities present in Southern France

et al.

Pyrenees

et 

al.
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 Stratigraphic sequence of the Le Moustier lower rock shelter and 

the dates obtained by TL (after Peyrony 1930). 
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Cervus elaphus Equus caballus

Equus caballus) Rangifer tarandus

Coelodonta antiquitatis Cervus 

elaphus Sus scrofa

 

 

 

Measurements of the bifacial tools from Le Moustier (layer G)
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New simplified classification of the 

bifacial tools from Le Moustier

° °

 

 

 

 

 

 

LE MOUSTIER-G (n:257) BIFACIAL TYPOLOGY 

Classic handaxes 238 92.6% 

Backed bifacial tools 8 3.1% 

Leaf-shaped bifacial tools 2 0.8% 

Partial bifaces 9 3.5% 

Bifacial scrapers 0 0.0% 
TOTAL 257 100.0% 

Technological attributes of the bifacial tools from Le Moustier (layer G)
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in situ

 

 Plan of the Combe Capelle slope with the location of Combe Capelle Bas (A-B 

line is the trench), Roc de Combe Capelle, Haut de Combe Capelle (Abri Peyrony) and 

Plateau de Ruffet (Peyrony 1943) 
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in situ

of in situ 
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in situ

 

pers comm

 

 

Equus Rangifer tarandus Vulpes vulpes

Canis lupus Panthera leo spelaean

et al. 
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New simplified classification of the 

bifacial tools from Abri Peyrony

Measurements of the bifacial tools from Abri Peyrony

Technological attributes of the bifacial tools from Abri Peyrony (Haut de Combe Capelle)
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et al. 

 

Cervus 

elaphus Bison priscus Bos primigenius et al.

et al.

Equus Hydruntinus

Capreolus capreolus et al.

 

 Schematic overview of the stratigraphic sequence at Pech de l’Azé I and of the 

correlated radiometric dates (redrawn after Soressi 2002) 
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Measurements of the bifacial tools from Pech de l’Azé I (layer 4)

Technological attributes of the bifacial tools from Pech de l’Azé I (layer 4)
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New simplified classification of the 

bifacial tools from Pech de l’Azé I (layer 4)

 

 

PECH DE L'AZÉ - 4 (n:82) BIFACIAL TYPOLOGY 

Classic handaxes 78 95.1% 

Backed bifacial tools 0 0.00% 

Leaf-shaped bifacial tools 1 1.2% 

Partial bifaces 3 3.6% 

Bifacial scrapers 0 0.00% 

TOTAL 82 100.00% 
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Mammuthus primigenius Rangifer tarandus Cervus elaphus
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Measurements of the bifacial tools from Abri du Musée

Technological attributes of the bifacial tools from Abri du Musée
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New simplified classification of the 

bifacial tools from Abri du Musée

 

- Chronology and environment 

et al.

ABRI DU MUSÉE (n:22) BIFACIAL TYPOLOGY 

Classic handaxes 1  4.5% 

Backed bifacial tools 12 54.5% 

Leaf-shaped bifacial tools 2 9.1% 

Partial bifaces 0 0.0% 

Bifacial scrapers 7 31.8% 

TOTAL 22 100.0% 
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et al. 

et al. 

Basté

Fonseigner

Grotte Noisetier
et al. 

Grotte XVI

et al. 

et al. 

La Baume de 

Gigny

et al

: Overview of the characteristics of the main southern French sites rich in bifacial 

tools, their location, date, fauna and environment 
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Fonseigner

Grotte Noisetier

Grotte XVI

La Baume de 

Gigny

- Lithic variability 

: Overview of the characteristics of the main southern French sites rich in bifacial 

tools and their lithic assemblages 
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Keilmessergruppe

Faustkeilblätter Keilmesser
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 Typological classification of the bifacial tools from the 14 studied collections  

(the red to green colour scale reflects high (green) and low (red) percentages) 
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et al.

Varying patination on artefacts from Abri du Musée:  

1: heavily patinated, 2: slightly patinated, 3: not patinated
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TOTAL 

323 

66.8% 33.2% .0% 22.6% 77.4% 24.8% 51.4% 23.8% 100.0% 

101 

25.7% 73.3% 1.0% 18.8% 81.2% 11.9% 31.7% 56.4% 100.0% 

57 

100.0% .0% .0% 14.0% 86.0% 96.5% 3.5% .0% 100.0% 

24 

91.7% 8.3% .0% 8.3% 91.7% 12.5% 75.0% 12.5% 100.0% 

22 

100.0% .0% .0% 31.8% 68.2% 83.3% 11.1% 5.6% 100.0% 

157 

100.0% .0% .0% 40.8% 59.2% 93.6% 3.8% 2.6% 100.0% 

30 

76.7% 23.3% .0% 16.7% 83.3% 23.3% 46.7% 30.0% 100.0% 

191 

1.6% 97.9% .5% 9.4% 90.6% .5% 12.0% 87.4% 100.0% 

27 

3.7% 96.3% .0% 14.8% 85.2% .0% 7.4% 92.6% 100.0% 

32 

.0% 100.0% .0% 15.6% 84.4% .0% .0% 100.0% 100.0% 

58 

.0% 100.0% .0% .0% 100.0% 91.4% .0% 8.6% 100.0% 

215 

.0% 100.0% .0% 16.3% 83.7% .0% .0% 100.0% 100.0% 

21 

35.0% 65.0% .0% 14.3% 85.7% 4.8% 9.5% 85.7% 100.0% 

45 

8.9% 91.1% .0% 20.0% 80.0% 6.7% 31.1% 62.2% 100.0% 

TOTAL 
532 764 2 252 1051 214 202 163 1303 

40.8% 58.6% 0.2% 19.3% 80.7% 16.4% 15.5% 12.5% 100.0% 

The physical and chemical alteration of the artefacts by site
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Overview of the condition of the artefacts in relation to the location of the site and 

position of the assemblage
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grès lustré

et al.

et al.
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99.4% .0% .0% .6% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

1.3% 80.3% .0% .0% 7.0% 5.1% 6.4% 

100.0% .0% .0% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

6.9% .0% 93.1% .0% .0% .0% .0% 

100.0% .0% .0% .0% .0% .0% .0% 

95.2% .0% .0% .0% 4.8% .0% .0% 

97.8% 2.2% .0% .0% .0% .0% .0% 

 

 

93.3% 0.4% 6.3% 1.0% 0.0% 0.0% 0.0% 

61.8% 28.1% 0.0% 0.0% 3.4% 2.2% 4.5% 

51.4% 45.7% 0.0% 0.0% 0.0% 0.0% 2.9% 

45.8% 40.3% 1.4% 0.0% 6.9% 2.8% 2.8% 

86.3% 5.9% 2.0% 0.0% 3.9% 0.0% 2.0% 

 

The different raw materials of the bifacial tools by site

The different raw materials of the bifacial tools by tool type
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Tabular chert plaquette from Sesselfelsgrotte (Southern Germany)
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12.1% 0.3% 16.4% 71.2% 

3.0% 0.0% 22.8% 74.3% 

8.8% 0.0% 31.6% 59.6% 

4.2% 0.0% 16.7% 79.2% 

0.0% 0.0% 36.4% 63.6% 

26.1% 1.9% 25.5% 46.5% 

3.3% 0.0% 70.0% 26.7% 

5.8% 0.0% 25.7% 68.6% 

14.8% 0.0% 7.4% 77.8% 

0.0% 0.0% 53.1% 46.9% 

1.7% 0.0% 20.7% 77.6% 

0.0% 0.0% 16.7% 83.3% 

23.8% 0.0% 33.3% 42.9% 

24.4% 0.0% 24.4% 51.1% 

6.7% 0.0% 18.2% 75.1% 

24.7% 0.0% 29.2% 46.1% 

14.3% 0.0% 27.1% 58.6% 

13.9% 2.8% 56.9% 26.4% 

2.0% 2.0% 82.4% 13.7% 

The blanks of the bifacial tools by site

The blanks of the bifacial tools by tool type
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32.0% 58.5% 7.5% 2.0% 0.0% 

46.3% 47.6% 4.9% 1.2% 0.0% 

55.8% 38.5% 1.9% 3.8% 0.0% 

54.5% 45.5% 0.0% 0.0% 0.0% 

60.0% 33.3% 6.7% 0.0% 0.0% 

31.3% 36.4% 20.2% 8.1% 4.0% 

26.9% 53.8% 19.2% 0.0% 0.0% 

43.8% 52.8% 2.8% 0.6% 0.0% 

39.1% 56.5% 4.3% 0.0% 0.0% 

78.6% 17.9% 3.6% 0.0% 0.0% 

94.8% 3.4% 1.7% 0.0% 0.0% 

91.2% 8.8% 0.0% 0.0% 0.0% 

47.6% 47.6% 4.8% 0.0% 0.0% 

19.4% 58.3% 19.4% 2.8% 0.0% 

57.1% 39.0% 3.6% 0.3% 0.0% 

15.5% 61.9% 15.5% 7.1% 0.0% 

56.4% 27.3% 12.7% 1.8% 1.8% 

43.3% 31.7% 16.7% 3.3% 5.0% 

50.0% 40.0% 10.0% 0.0% 0.0% 

The cortex remnants of the bifacial tools by tool type

The cortex remnants of the bifacial tools by site



Chapter 6                                                 Results I - Analysis of typo-technological characteristics 

 



Chapter 6                                                 Results I - Analysis of typo-technological characteristics 

 

 

The backs of the bifacial tools by tool type

TOTAL 

250 

96.4% 3.6% 0.0% 100.0% 

82 

100.0% 0.0% 0.0% 100.0% 

48 

93.8% 6.3% 0.0% 100.0% 

24 

83.3% 0.0% 16.7% 100.0% 

13 

66.7% 38.5% 0.0% 105.2% 

113 

58.4% 39.8% 1.8% 100.0% 

26 

50.0% 50.0% 0.0% 100.0% 

171 

98.2% 1.8% 0.0% 100.0% 

23 

100.0% 0.0% 0.0% 100.0% 

28 

89.3% 10.7% 0.0% 100.0% 

58 

100.0% 0.0% 0.0% 100.0% 

178 

99.4% 0.6% 0.0% 100.0% 

13 

53.8% 46.2% 0.0% 100.0% 

35 

62.9% 37.1% 0.0% 100.0% 

TOTAL 
955 101 6 1062 

89.9% 9.5% 0.6% 100.0% 

100.0% 0.0% 0.0% 

0.0% 93.0% 7.0% 

91.8% 8.2% 0.0% 

79.2% 20.8% 0.0% 

97.9% 2.1% 0.0% 

The backs of the bifacial tools by site
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953 
7.6% 0.3% 25.2% 66.9% 100.0% 

103 
26.2% 0.0% 33.0% 40.8% 100.0% 

6 
16.7% 0.0% 0.0% 83.3% 100.0% 

TOTAL 
100 3 274 685 1062 

9.4% 0.3% 25.9% 64.7% 100.3% 

Correlations between the blank and the presence of a back
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100.0% 0.0% 0.0% 0.0% 0.4% 2.8% 3.2% 93.7% 

100.0% 0.0% 0.0% 0.0% 1.2% 3.7% 0.0% 95.1% 

100.0% 0.0% 0.0% 0.0% 0.0% 5.5% 0.0% 94.5% 

95.7% 4.3% 0.0% 0.0% 8.7% 21.7% 4.3% 65.2% 

100.0% 0.0% 0.0% 0.0% 0.0% 50.0% 0.0% 50.0% 

92.3% 3.2% 0.0% 4.5% 60.8% 28.1% 3.3% 7.8% 

100.0% 0.0% 0.0% 0.0% 53.8% 19.2% 0.0% 26.9% 

100.0% 0.0% 0.0% 0.0% 0.6% 6.3% 0.6% 92.6% 

100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 

96.4% 3.6% 0.0% 0.0% 0.0% 0.0% 28.6% 71.4% 

100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.4% 96.6% 

100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 

100.0% 0.0% 0.0% 0.0% 10.5% 10.5% 0.0% 78.9% 

100.0% 0.0% 0.0% 0.0% 11.1% 20.0% 22.2% 46.7% 

100.0% 0.0% 0.0% 0.0% 0.4% 1.1% 1.5% 97.1% 

97.6% 1.2% 0.0% 1.2% 31.8% 25.0% 12.5% 30.7% 

97.0% 3.0% 0.0% 0.0% 23.9% 23.9% 4.5% 47.8% 

91.7% 5.6% 0.0% 2.8% 45.7% 30.0% 7.1% 17.1% 

97.8% 0.0% 0.0% 2.2% 4.0% 16.0% 4.0% 76.5% 

The retouch characteristics of the bifacial tools by site

The retouch characteristics of the bifacial tools by bifacial tool type
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2.8% 0.0% 97.2% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

2.0% 0.0% 98.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

8.3% 0.0% 91.7% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

7.7% 0.0% 92.3% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

10.4% 0.0% 89.6% 95.4% 4.6% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 64.0% 16.0% 12.0% 4.0% 4.0% 
100.0% 

4.7% 0.0% 95.3% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

0.0% 0.0% 100.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

2.0% 0.0% 98.0% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

1.3% 0.0% 98.7% 84.0% 9.9% 3.7% 1.2% 1.2% 
100.0% 

7.5% 0.0% 92.5% 98.3% 1.7% 0.0% 0.0% 0.0% 
100.0% 

11.4% 0.0% 88.6% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

2.2% 0.0% 97.8% 100.0% 0.0% 0.0% 0.0% 0.0% 
100.0% 

2.6% 0.0% 95.9% 98.6% 0.9% 0.3% 0.1% 0.1% 100.0% 

The retouch directions of the bifacial tools by site

The retouch directions of the bifacial tools by tool type
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59.3% 22.6% 0.0% 0.0% 18.1% 

32.9% 46.3% 1.2% 0.0% 19.5% 

54.0% 38.0% 0.0% 0.0% 8.0% 

65.2% 21.7% 0.0% 0.0% 13.0% 

0.0% 53.8% 15.4% 0.0% 30.8% 

6.9% 26.7% 1.0% 1.0% 64.4% 

8.7% 69.6% 0.0% 0.0% 21.7% 

25.9% 58.6% 0.0% 0.0% 15.5% 

50.0% 50.0% 0.0% 0.0% 0.0% 

19.2% 80.8% 0.0% 0.0% 0.0% 

50.9% 47.4% 0.0% 1.8% 0.0% 

33.3% 63.7% 1.8% 1.2% 0.0% 

19.0% 38.1% 0.0% 0.0% 42.9% 

25.0% 72.2% 0.0% 0.0% 2.8% 

47.3% 43.5% 0.3% 0.4% 8.5% 

3.9% 44.2% 0.0% 0.0% 51.9% 

19.3% 50.9% 5.3% 0.0% 24.6% 

5.9% 52.9% 2.0% 2.0% 37.3% 

4.1% 86.0% 0.0% 0.0% 10.2% 

The cross sections of the bifacial tools by site

The cross sections of the bifacial tools by tool type
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11.5% 0.0% 9.6% 78.9% 

4.9% 0.2% 41.4% 53.5% 

0.0% 0.0% 28.6% 71.4% 

25.0% 0.0% 0.0% 75.0% 

16.8% 1.1% 22.3% 59.8% 

Comparison between the cross section and the blank of the bifacial tools
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5.3% 90.7% 4.0% 

12.2% 86.6% 1.2% 

36.7% 59.2% 4.1% 

4.2% 87.5% 8.3% 

36.4% 63.6% 0.0% 

36.1% 58.2% 5.7% 

70.4% 29.6% 0.0% 

9.3% 90.1% 0.6% 

0.0% 100.0% 0.0% 

3.6% 96.4% 0.0% 

0.0% 100.0% 0.0% 

5.6% 94.4% 0.0% 

30.8% 69.2% 0.0% 

19.5% 65.9% 14.6% 

148 898 29 1075 

13.8% 83.5% 2.7% 100.0% 

7.5% 90.9% 1.6% 

34.9% 54.2% 10.8% 

45.8% 54.2% 0.0% 

24.6% 72.1% 3.3% 

14.6% 77.1% 8.3% 

The average angle of the retouched 

edges on the bifacial tools by site

The average angle of the retouched 

edges on the bifacial tools by tool type
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Average linear measurements and ratios and their standard deviations  

for the bifacial tools by tool type (values in bold are the ones which are most statistically different 

based on the results of the Kruskal-Wallis tests presented in Appendix 6).

Average linear measurements and ratios and their standard deviations for the bifacial 

tools by assemblage (values in bold are the ones which are most statistically different based on the 

results of the Kruskal-Wallis tests presented in Appendix 5).

St. Dev. 12.95 9.38 5.73 0.14 0.50 0.08 

St. Dev. 16.59 11.48 5.23 0.18 0.68 0.09 

St. Dev. 26.53 15.44 6.61 0.15 0.72 0.08 

St. Dev. 25.11 20.56 11.46 0.48 0.80 0.14 

St. Dev. 28.34 7.83 3.41 0.66 0.98 0.08 

St. Dev. 14.75 10.70 4.16 0.54 1.11 0.15 

St. Dev. 19.36 10.10 8.40 0.31 0.85 0.16 

St. Dev. 15.70 11.54 6.34 0.16 0.64 0.09 

St. Dev. 24.26 17.57 7.00 0.23 0.82 0.10 

St. Dev. 22.55 13.95 4.85 0.31 0.92 0.08 

St. Dev. 12.51 9.18 4.75 0.13 0.36 0.06 

St. Dev. 13.28 9.22 4.00 0.15 0.52 0.07 

St. Dev. 6.35 4.49 3.20 0.14 0.44 0.09 

St. Dev. 20.55 10.30 6.45 0.31 0.50 0.09 

St. Dev. 20.24 13.67 6.25 0.17 0.60 0.08 

St. Dev. 24.46 13.38 6.80 0.41 1.02 0.13 

St. Dev. 20.17 12.39 6.74 0.62 1.00 0.16 

St. Dev. 19.35 12.39 5.63 0.30 0.98 0.11 

St. Dev. 21.75 14.04 5.14 0.18 0.71 0.09 
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An average classic handaxe and backed bifacial tool with indication of 

their dimensions, illustrating the more elongated (L/W) and refined (W/T and 

T/W) nature of the latter (scale 1:1)
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     Le Moustier, Pech de l’Azé I, Lynford, Haut de Combe Capelle, Saint-Just en Chaussée 

and Saint-Julien de la Liègue 

 

     Sint-Geertruid, Champlost, Oosthoven and Grotte du Docteur 

 

     Königsaue, Sesselfelsgrotte and Abri du Musée 
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46.3% 18.5% 5.6% 0.0% 0.0% 0.0% 0.0% 7.4% 5.6% 0.0% 1.9% 13.0% 0.0% 1.9%

29.4% 10.1% 6.4% 1.2% 0.0% 0.0% 0.0% 23.2% 2.5% 1.0% 5.1% 20.5% 0.6% 0.0%

37.7% 4.3% 0.0% 1.4% 0.0% 0.0% 0.0% 14.5% 0.0% 4.3% 8.7% 27.5% 1.4% 0.0%

16.9% 6.7% 1.1% 3.4% 0.0% 0.0% 1.1% 10.1% 1.1% 2.2% 14.6% 40.4% 0.0% 2.2%

37.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 37.5% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0%

75.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0%

10.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 26.3% 0.0% 47.4% 15.8% 0.0% 0.0%

0.0% 0.0% 0.0% 5.0% 0.0% 75.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.0% 15.0%

0.0% 0.0% 0.0% 5.6% 5.6% 66.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.6% 16.7%

0.0% 0.0% 0.0% 0.0% 80.0% 0.0% 0.0% 0.0% 0.0% 20.0% 0.0% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0%

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%

17.6% 5.9% 9.8% 0.0% 0.0% 9.8% 0.0% 37.3% 0.0% 2.0% 2.0% 2.0% 7.8% 5.9%

0.0% 0.0% 0.0% 0.0% 0.0% 12.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 87.5%

0.0% 0.0% 1.5% 1.5% 2.9% 54.4% 10.3% 7.4% 0.0% 11.8% 1.5% 1.5% 4.4% 2.9%

0.0% 0.0% 0.0% 0.0% 0.0% 90.0% 0.0% 0.0% 0.0% 10.0% 0.0% 0.0% 0.0% 0.0%

33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 66.7% 0.0% 0.0% 0.0% 0.0%

4.2% 4.2% 0.0% 0.0% 20.8% 33.3% 8.3% 0.0% 0.0% 4.2% 0.0% 12.5% 0.0% 12.5%

0.0% 0.0% 0.0% 0.0% 8.3% 41.7% 0.0% 8.3% 0.0% 0.0% 0.0% 33.3% 0.0% 8.3%

0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

50.0% 0.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

20.8% 10.4% 4.8% 7.2% 0.8% 10.4% 4.8% 10.4% 1.6% 3.2% 1.6% 10.4% 4.8% 8.8%

33.5% 8.1% 3.6% 1.0% 3.6% 21.3% 1.5% 6.6% 1.5% 1.5% 0.0% 14.2% 0.5% 3.0%

Classification of the bifacial tools according to the 25 bifacial tool types in used in 

the literature
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257 
323 

92.61% 3.11% 0.78% 0.00% 3.50% 100.00% 20.43% 

82 
101 

95.12% 0.00% 1.22% 0.00% 3.66% 100.00% 18.81% 

45 
57 

84.44% 2.22% 0.00% 2.22% 11.11% 100.00% 21.05% 

18 
24 

66.67% 22.22% 5.56% 5.56% 0.00% 100.00% 25.00% 

15 
22 

0.00% 33.33% 53.33% 13.33% 0.00% 100.00% 31.82% 

114 
157 

1.75% 29.82% 30.70% 33.33% 4.39% 100.00% 27.39% 

22 
30 

4.55% 54.55% 9.09% 31.82% 0.00% 100.00% 26.67% 

181 
191 

84.53% 1.66% 0.55% 2.76% 10.50% 100.00% 5.24% 

25 
27 

100.00% 0.00% 0.00% 0.00% 0.00% 100.00% 7.41% 

30 
32 

43.33% 6.67% 16.67% 30.00% 3.33% 100.00% 6.25% 

58 
58 

96.55% 0.00% 0.00% 1.72% 1.72% 100.00% 0.00% 

209 
215 

95.69% 0.00% 3.35% 0.48% 0.48% 100.00% 2.79% 

18 
21 

22.22% 38.89% 0.00% 16.67% 22.22% 100.00% 14.29% 

38 
45 

26.32% 34.21% 21.05% 10.53% 7.89% 100.00% 15.56% 

TOTAL 830 89 70 72 51 1112 191 
1303 

  74.64% 8.00% 6.29% 6.47% 4.59% 100.00% 

Application of the simplified classificatory scheme onto the bifacial tools 

tool type percentages are in relation to the total amount of identifiable pieces, the unidentifiable 

percentage relates to the total number of bifacial tools in the assemblage (identifiable plus unidentifiable)
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 Assemb 

Summarising overview of the technological and metrical characteristics of the five 

bifacial tool types present in the simplified classificatory scheme
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Summary of the typo-technological characteristics of the three types of 

assemblages that can be distinguished based on differential types of bifacial tools
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SUB QUESTION: 

Are the so-called ‘mixed’ assemblages, which contain both KMG and MTA bifacial tools, a 

real phenomenon? 
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 Overview of the different regions of the study area and the bifacial 

tool types which regularly dominate the assemblages in this area. 
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Halbkeile

 the Netherlands, Britain, Belgium, Northern France, Eastern France, Western 

France and Southwestern France

Le Moustier, Pech de l’Azé I, Saint-Just en Chaussée, Lynford, Haut de 

Combe Capelle (Abri Peyrony)

Mousterian of Acheulean Tradition 

 

et al.

 Germany

Königsaue, Sesselfelsgrotte, Abri du Musée 

Keilmessergruppe 

 

Keilmessergruppe
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 the Netherlands, Belgium, Northern France, Eastern France, Western France 

Oosthoven, Grotte du Docteur, Champlost, Sint-Geertruid, Saint-Julien de 

la Liègue, Bois-du-Rocher

Mousterian with Bifacial Tools 
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Keilmessergruppe

et al.

 Overview of the different Late Middle Palaeolithic entities rich in bifacial tools which 

are currently being distinguished in the study area 
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et al. et al.
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Geographic representation of the average maximum lengths of the 

bifacial tools divided into five size categories   

(raw data available in Appendix 9) 
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Plot of the average elongation and refinement values for the bifacial tools in the 

different Late Middle Palaeolithic assemblages 
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Geographic representation of the average elongation and refinement values of 

the Late Middle Palaeolithic bifacial tools (raw data available in Appendix 9) 
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- - - - - 

0.25 

 Coefficients of variation values for 3 linear measurements and 3 calculated 

ratios for the bifacial tools from 14 assemblages  

(bold and italic values are below the sample average) 
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Geographic representation of the average coefficient of variances values of 

the Late Middle Palaeolithic bifacial tools (raw data values in Appendix 9) 
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Keilmesser

 

Overview of the different concepts of potential active zones of the bifacial tools 
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ibid

Length-Width correlation for the assemblages dominated by backed bifacial tools 
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Length-Width correlation for the assemblages dominated by a wide variety of bifacial tools 

 

Length-Width correlation for the assemblages dominated by classic handaxes 
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 The area east of the Rhine (KMG)

 Southwestern France, Northern France and Britain (MTA),

 The area of Belgium, the Netherlands, Northern and Western France (MBT),
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Backed bifacial tools 

Keilmesser. 

et al.

Keilmesser

Keilmesser 

Keilmesser

Keilmesser

Keilmesser

Keilmesser

et 

al.

Keilmesser

Bocksteinmesser

Pradnik or Ciemnamesser



Chapter 7                                                     Results II - analysis of spatial and temporal patterns 

 

Keilmesser

Keilmesser

Leaf-shaped bifacial tools 

Faustkeilblätter

et al.

Bifacial scrapers 

Partial bifaces 

Halbkeile

Halbkeile 

Halbkeile

Classic handaxes 
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Keilmesser

 Bout coupé handaxes

 Triangular handaxes

 Cordiform handaxes

 Ovate and discoidal handaxes

Keilmesser

Keilmesser
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bout coupé

bout coupé et al.

et al.

et al.

et al.

et 

al. et al.
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Keilmesser

Keilmessergruppe
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Keilmesser

Keilmesser Keilmesser

et al.
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 Comparison of metric data of Acheulean and Late Middle Palaeolithic bifacial tools  

(average maximum value in mm. with indication of standard deviation and coefficient of 

variations (CV)) (Acheulean values collected from published literature, LMP values from 23 

assemblages presented in Appendix 9, MTA values averaged from the classic MTA assemblages 

of Le Moustier, Pech de l'Azé I, Haut de Combe Capelle, La Rochette, Croix-Guémard (Deux-

Sevres), St Just en Chaussée and Catigny) 

25.6 14.2 5.59 0.05 0.15 

et 

al. 
27.59 13.87 9.74 0.11 0.11 

121.49 75.65 37.94 0.5 1.62 et al.

27.35 14.02 12.14 0.15 0.29 

125.82 81.54 36.35 0.44 1.54 et al.

35.68 17.14 10.24 0.09 0.25 

16.61 9.42 4.35 - 0.21 

25.14 12.44 11.3 - 0.27 

115.6 67.8 30.1 0.44 1.71 

0.94 0.37 0.25 - - 

22.70 11.64 7.66 0.10 0.21 

0.20 0.17 0.24 0.22 0.13 

17.71 11.71 5.63 0.10 0.24 

0.22 0.22 0.28 0.26 0.17 

17.39 10.33 2.54 0.03 0.09 

0.22 0.17 0.11 0.08 0.07 
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Geographical distribution of the LMP sites rich in bifacial tools that can be placed in 

time securely, with indication of their MIS-3 or MIS-5 date and radiometric or 

stratigraphic dating method

 Pin Hole;  Ash Tree Cave;  Coygan Cave;  Hyena Den; Rhinoceros hole;  

 Kent’s Cavern;  Lynford;  Area 240;  Lichtenberg;  Salzgitter-Lebenstedt B1;  Konigsaue; 

Neumark-Nord 2/0; Balve; Buhlen;  Sesselfelsgrotte;  Abri I Schulerloch;   

Gamsenberg-Oppurg;  Veldwezelt-Hezerwater VBLB;  Sclayn Ia;  Godarville;  Saint-

Amand-les-Eaux; Marcoing; Villeneuve-L’Archevêque A, Molinons, Lailly 

<Tournerie>, Lailly <Beauregard> A; Champlost; Saint-Brice-sous-Rânes;  Pont-des-

Planches; 30  La Quina;  Jonzac;  Fonseigner;  Le Moustier, La Rochette, Grotte 

XVI, Barbas III, Pech de l’Azé I and IV.  
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 Keilmesser

 

 

 

et al. et al.

Keilmesser
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Keilmesser
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bout coupé

 Techno-typological characteristics of the Late Middle Palaeolithic assemblages rich in 

bifacial tools which can currently be placed in time securely  

(in bold the assemblages which have been reanalysed in this thesis) 
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et al.  et al.

et al.



Chapter 7                                                     Results II - analysis of spatial and temporal patterns 

 

bout coupé

Keilmesser
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 Macro-scale of analysis (macro-regional) 

Keilmessergruppe

 Meso-scale of analysis (regional) 
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Keilmesser

bout coupé

 Macro-scale of analysis  

 Meso-scale of analysis  

bout coupé
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 What causal factors can help explain the observed regional differentiation? 

 If a ‘mixed’ entity exists, how does it fit with different ideas on the dynamics within 

and between the MTA and KMG? 
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Only debitage, no bifacial tools themselves 

No debitage, only bifacial tools themselves 

Close to raw material, both debitage and bifacial tools present 
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bout coupé

et al.

et al.

information acquired from other group 

members through learning or imitation that can lead to variation in behaviour
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a system of knowledge present within a 

group that rests on the presence of shared conventions or norms. 

ability of a 

group of humans to maintain a specific set of information by means of tradition over many 

generations

composite or cumulative cultural capacity

et al. 

et al.

collective or communal culture
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et al.

et al. et al. et al. 

cultural change in Late Pleistocene Europe 

needs a very robust climatic signal before it becomes visible in the coarse-grained 

archaeological record et al.
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