Supplementary file 2 - Capra et al.

Exploring the production of lithic instruments at Mahal Teglinos (Eastern Sudan): an experimental approach for the characterisation of residues, macro and micro traces derived from the knapping on anvil technique of quartz, quartzite and chert pebbles and cobbles.

Archaeological materials - Attributes and technical macro traces of blanks
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Figure 1. Bipolar axial (a-c) and anvil-rested non-bipolar (d-f) flakes from Mahal Teglinos: a, f) quartz, b) chalcedony and c-e) chert. Red dots indicate the butt, blue dots indicate the counter-butt and white arrows indicate the orientation of flake scars.
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Figure 2. Indeterminate (a & b), knapped on anvil bipolar axial (c), anvil-rested non-bipolar (d & e) and hand-held (g) archaeological “lemon slice” flakes: a & c) quartz; b) quartzite and d-g) chalcedony. F) Positive diffuse bulb of percussion derived from knapping on anvil technique and h) positive prominent bulb of percussion derived from hand-held knapping; the black lines indicate the cone-shaped compression zone immediately below the impact point. Red dots indicate the butt, blue dots indicate the counter-butt and white arrows indicate the orientation of flake scars.
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Figure 3. Types of bulbs on chert (a, c-f) and chalcedony (b) blanks: a) double prominent; b & c) prominent and d-e) positive diffuse. The red and yellow lines indicate the cone-shaped compression zone immediately below the impact point. 



Supplementary Table 1. Types of knapping technique across blanks lithotypes: A) bipolar axial; B) bipolar non-axial; C) anvil-rested non-bipolar; D) hand-held and E) indeterminate.
	Knapping technique
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	A
	3
	1
	1
	7
	1
	-
	-
	13
	18.3

	B
	1
	1
	-
	2
	-
	-
	-
	4
	5.6

	C
	13
	6
	3
	3
	-
	-
	-
	25
	35.2

	D
	12
	4
	1
	1
	-
	-
	-
	18
	25.4

	E
	1
	1
	-
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100



Supplementary Table 2. Presence of cortex on archaeological blanks across knapping techniques and lithotypes.
	Knapping technique
	Lythotipes
	Primary
	Secondary <50%
	Secondary > 50%
	Tertiary
	Total
	%

	
	Chert
	-
	-
	-
	4
	4
	5.6

	
	Chalcedony
	-
	-
	-
	2
	2
	2.8

	Bipolar
	Agate
	-
	1
	-
	-
	1
	1.4

	(n = 17)
	Quartz
	-
	5
	2
	2
	9
	12.7

	
	Quartzite
	-
	-
	-
	1
	1
	1.4

	
	Total
	0
	6
	2
	9
	17
	23.9

	
	Chert
	-
	4
	-
	9
	13
	18.3

	Knapping on anvil
	Chalcedony
	-
	5
	-
	1
	6
	8.5

	(n = 25 )
	Agate
	-
	1
	1
	1
	3
	4.2

	
	Quartz
	-
	1
	1
	1
	3
	4.2

	
	Total
	0
	11
	2
	12
	25
	35.2

	
	Chert
	1
	5
	1
	5
	12
	16.9

	Hand-held
	Chalcedony
	-
	2
	1
	1
	4
	5.6

	
	Agate
	-
	1
	-
	-
	1
	1.4

	(n = 18)
	Quartz
	-
	1
	-
	-
	1
	1.4

	
	Total
	1
	9
	2
	6
	18
	25.4

	
	Chert
	-
	1
	-
	-
	1
	1.4

	
	Chalcedony
	-
	-
	-
	1
	1
	1.4

	Indeterminate
	Quartz
	1
	2
	1
	-
	4
	5.6

	(n = 11)
	Quartzite
	-
	2
	-
	-
	2
	2.8

	
	Basalt
	1
	1
	-
	-
	2
	2.8

	
	Uncertain hornfels
	-
	1
	-
	-
	1
	1.4

	
	Total
	2
	7
	1
	1
	11
	15.5

	
	Total
	3
	33
	7
	28
	71
	100

	
	%
	4.2%
	46.5%
	9.9%
	39.4%
	100
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Supplementary Table 3. Presence of cortex on the butts cross knapping techniques and lithotypes.
	Cortex on striking platform
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	Cortical
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Semi-cortical
	-
	-
	-
	2
	-
	-
	-
	2
	2.8

	Non-cortical
	4
	2
	1
	6
	1
	-
	-
	14
	19.7

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	Cortical
	2
	3
	-
	-
	-
	-
	-
	5
	7

	Semi-cortical
	1
	1
	1
	-
	-
	-
	-
	3
	4.2

	Non-cortical
	10
	2
	2
	3
	-
	-
	-
	17
	23.9

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	Cortical
	1
	-
	1
	-
	-
	-
	-
	2
	2.8

	Semi-cortical
	2
	-
	-
	-
	-
	-
	-
	2
	2.8

	Non-cortical
	9
	4
	-
	1
	-
	-
	-
	14
	19.7

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.4

	Indeterminate

	Cortical
	2
	-
	-
	1
	1
	1
	1
	6
	8.5

	Non-cortical
	1
	2
	1
	3
	1
	-
	-
	4
	5.6

	Indeterminate 
because flaked
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	Total
	3
	2
	1
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	1
	1
	71
	100





Supplementary Table 4. Butt types across knapping techniques and lithotypes.
	Striking platform categories
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	Plain
	1
	1
	-
	2
	-
	-
	-
	4
	5.6

	Linear
	2
	-
	1
	4
	1
	-
	-
	8
	11.3

	Punctiform
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Winged
	-
	1
	-
	1
	-
	-
	-
	2
	2.8

	Collapsed
	1
	-
	-
	1
	-
	-
	-
	2
	2.8

	Total
	4
	2
	1
	9
	1
	-
	-
	17
	23.9

	Knapping on anvil

	Plain
	7
	4
	2
	-
	-
	-
	-
	13
	18.3

	Linear
	3
	-
	1
	1
	-
	-
	-
	5
	7

	Punctiform
	2
	1
	-
	1
	-
	-
	-
	3
	5.6

	Winged
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	Collapsed
	1
	-
	-
	1
	-
	-
	-
	2
	2.8

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	Plain
	12
	4
	1
	1
	-
	-
	-
	18
	25.3

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	Plain
	1
	1
	-
	3
	2
	-
	1
	8
	11.3

	Linear
	-
	-
	1
	-
	-
	1
	-
	2
	2.8

	Indeterminate because flaked
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	Total
	3
	2
	1
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 5. Butt profiles across knapping techniques and lithotypes.
	Profiles
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	Flat
	3
	1
	-
	3
	1
	-
	-
	8
	11.3

	Slightly convex
	-
	-
	-
	3
	-
	-
	-
	3
	4.2

	Convex
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Dihedral
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Irregular
	1
	1
	1
	1
	-
	-
	-
	4
	5.6

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	Flat
	6
	4
	2
	1
	-
	-
	-
	13
	18.3

	Slightly convex
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Convex
	2
	1
	-
	1
	-
	-
	-
	4
	5.6

	Dihedral
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Irregular
	3
	-
	1
	1
	-
	-
	-
	5
	7

	Total
	12
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	Flat
	9
	4
	1
	-
	-
	-
	-
	14
	19.7

	Slightly convex
	3
	-
	-
	-
	-
	-
	-
	3
	4.2

	Dihedral
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Total
	12
	4
	1
	1
	0
	0
	0
	17
	25.4

	Indeterminate

	Flat
	-
	1
	-
	1
	-
	-
	-
	2
	2.8

	Convex
	-
	-
	-
	1
	1
	1
	1
	4
	5.6

	Slightly convex
	1
	-
	-
	1
	-
	-
	-
	2
	2.8

	Dihedral
	-
	-
	-
	1
	1
	-
	-
	2
	2.8

	Indeterminate because flaked
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 6. Impact point macro traces on the surface of the butts across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	1 - Crushing
	2
	-
	-
	2
	-
	-
	-
	4
	5.6

	2 - Blunting
	1
	-
	1
	1
	1
	-
	-
	4
	5.6

	3 - Combination of 1 and incipient Hertzian cone
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	4 - Combination of 1 and notching 
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	5 - Combination of 1 and whitening
	-
	-
	-
	3
	-
	-
	-
	3
	4.2

	6 - Combination of notching and crack
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	7 - No signs
	-
	1
	-
	2
	-
	-
	-
	3
	4.2

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	1 - Crushing
	4
	-
	1
	3
	-
	-
	-
	8
	11.3

	2 - Blunting
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	3 - Notching
	-
	2
	1
	-
	-
	-
	-
	3
	4.2

	4 - Incipient Hertzian cone
	-
	-
	1
	-
	-
	-
	-
	1
	1.4

	5 - Multiple incipient Hertzian cones
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	6 - Combination of 1 and  4
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	7 - No signs
	7
	3
	-
	-
	-
	-
	-
	10
	14.1

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	1 - Notching
	4
	-
	-
	-
	-
	-
	-
	4
	5.6

	2 - Incipient Hertzian cone
	4
	1
	-
	-
	-
	-
	-
	5
	7

	3 - Combination of 1 and 2
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	4 - Combination of 1, 2 and whitening
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	5 - Combination of 1 multiple incipient Hertzian cones and concentric partial Hertzian cone cracks
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	6 - No signs
	3
	2
	1
	-
	-
	-
	-
	6
	8.5

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	1 - Crushing
	-
	-
	
	1
	-
	-
	-
	1
	1.4

	2 - Notching
	1
	-
	-
	1
	1
	1
	1
	5
	7

	4 - Whitening
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	5 - Combination of 1 and 2
	-
	-
	-
	-
	1
	-
	-
	1
	1.4

	6 - Combination of 2 and 3
	
	
	
	1
	
	
	
	1
	1.4

	7 - Indeterminate because flaked
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	8 - No signs
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 7. Impact point macro traces on the ventral surface of the proximal ends across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	1 - Crushing
	1
	-
	-
	3
	-
	-
	-
	4
	5.6

	2 - Hertzian cone
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	3 - Macro scar
	1
	-
	1
	2
	-
	-
	-
	4
	5.6

	4 - Not overlapping macro scars
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	5 - Combination of overlapping macro scars and overlapping micro scars
	2
	-
	-
	-
	1
	-
	-
	3
	4.2

	6 - No signs
	-
	1
	-
	3
	-
	-
	-
	4
	5.6

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	1 - Crushing
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	2 - Hertzian cone
	4
	-
	-
	-
	-
	-
	-
	4
	5.6

	3 - Double Hertzian cone
	-
	-
	1
	-
	-
	-
	-
	1
	1.4

	4 - Macro scar
	3
	-
	-
	-
	-
	-
	-
	3
	4.2

	5 - Overlapping micro scars
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	6 - Combination of overlapping macro scars and 5  
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	7 - No signs
	5
	4
	2
	3
	-
	-
	-
	14
	19.7

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	1 - Hertzian cone
	11
	3
	1
	1
	-
	-
	-
	16
	22.5

	2 - Double Hertzian cone
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	1 - Crushing
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	2 - Hertzian cone 
	1
	-
	-
	-
	-
	-
	1
	2
	2.8

	3 - Macro scar
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	4 - Micro scar
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	5 - Combination of overlapping macro and overlapping micro scars
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	6 - No signs
	-
	1
	-
	1
	2
	1
	
	5

	7

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 8. Bulb of force types across knapping techniques and lithotypes.
	Type of bulb 
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	Flat
	1
	1
	-
	5
	-
	-
	-
	7
	9.9

	Sheared
	2
	-
	-
	2
	1
	-
	-
	5
	7

	Negative
	1
	1
	1
	1
	-
	-
	-
	4
	5.6

	Dihedral
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	Flat
	4
	-
	1
	2
	-
	-
	-
	7
	9.9

	Positive diffuse
	5
	5
	2
	-
	-
	-
	-
	12
	16.9

	Hertzian cone
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Sheared
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Negative
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Dihedral
	1
	-
	-
	1
	-
	-
	-
	2
	2.8

	Total
	13
	6
	4
	12
	
	0
	0
	25
	35.2

	Hand-held

	Positive prominent
	12
	4
	1
	-
	-
	-
	-
	17
	23.9

	Positive
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Total
	12
	4
	0
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	Flat
	-
	1
	-
	3
	2
	-
	-
	6
	8.5

	Positive diffuse
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	Hertzian cone
	1
	-
	-
	-
	-
	-
	1
	2
	2.8

	Sheared
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Negative
	
	-
	-
	-
	-
	1
	-
	1
	1.4

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 9. Impact point macro traces on the dorsal surface of the proximal ends across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain 
hornfels
	Total
	%

	Bipolar

	1 - Crushing
	2
	-
	-
	1
	-
	-
	-
	3
	4.2

	2 - Macro scar
	-
	1
	-
	1
	-
	-
	-
	2
	2.8

	3 - Not overlapping macro scars
	-
	-
	-
	2
	-
	-
	-
	2
	2.8

	4 - Overlapping macro scars
	-
	-
	1
	1
	-
	-
	-
	2
	2.8

	5 - Combination of 1 and notching
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	6 - Combination of overlapping macro scars and overlapping micro scars
	1
	-
	-
	-
	1
	-
	-
	2
	2.8

	7 - No signs
	1
	-
	-
	4
	-
	-
	-
	5
	7

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	1 - Crushing
	3
	-
	-
	1
	-
	-
	-
	4
	5.6

	2 - Cascade
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	3 - Hertzian cone
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	4 - Overlapping macro scars
	1
	-
	1
	-
	-
	-
	-
	2
	2.8

	5 - Combination of 1 and 4
	1
	
	-
	-
	-
	-
	-
	1
	1.4

	6- Combination of 4 and overlapping micro scars
	-
	2
	-
	-
	-
	-
	-
	2
	2.8

	7 - No signs
	6
	4
	2
	2
	-
	-
	-
	14
	19.7

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	1 - Macro scar
	3
	1
	-
	-
	-
	-
	-
	4
	5.6

	2 - Micro scar
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	3 - Not overlapping macro scars
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	4 - No signs
	8
	3
	1
	-
	-
	-
	-
	12
	16.9

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	1- Crushing
	1
	-
	-
	1
	-
	-
	-
	2
	2.8

	2 - Macro scar
	-
	-
	-
	-
	2
	-
	-
	2
	2.8

	3 - No signs
	-
	1
	-
	3
	-
	2
	1
	7
	9.9

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100






Supplementary Table 10. Blank shapes across knapping techniques and lithotypes.
	Shapes
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	 Sub-rectangular
	2
	-
	-
	3
	-
	-
	-
	5
	7

	Rectangular
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	 Sub-square
	-
	-
	1
	1
	-
	-
	-
	2
	2.8

	Square
	-
	-
	-
	1
	
	
	
	1
	1.4

	Rhomboid
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	Sub-ovate
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	Irregular
	2
	-
	-
	3
	1
	-
	-
	6
	8.5

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	 Sub-rectangular
	1
	-
	1
	2
	-
	-
	-
	4
	5.6

	Rectangular
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	 Sub-square
	2
	1
	-
	1
	-
	-
	-
	4
	5.6

	Sub-ovate
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	Sub-triangular
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Irregular
	8
	3
	2
	-
	-
	-
	-
	13
	18.3

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	Sub-rectangular
	6
	-
	-
	-
	-
	-
	-
	6
	8.4

	Rectangular
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Sub-square
	1
	2
	-
	-
	-
	-
	-
	3
	4.2

	Irregular
	4
	2
	1
	1
	-
	-
	-
	8
	11.3

	Total
	12
	4
	0
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	Sub-rectangular
	-
	1
	-
	-
	-
	1
	-
	2
	2.8

	Sub-square
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Sub-ovate
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	Irregular
	1
	-
	-
	3
	2
	-
	1
	7
	9.9

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 11. Blanks profiles across knapping technique and lithotypes.
	Shapes
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	Straight
	1
	-
	-
	5
	1
	-
	-
	7
	9.9

	Slightly convex
	-
	-
	-
	4
	-
	-
	-
	4
	5.6

	Slightly sinuous
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Sinuous
	1
	-
	1
	-
	-
	-
	-
	2
	2.8

	Irregular
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	Straight
	4
	1
	-
	-
	-
	-
	-
	5
	7

	Slightly convex
	1
	-
	1
	1
	-
	-
	-
	3
	4.2

	Convex
	-
	-
	1
	-
	-
	-
	-
	1
	1.4

	Slightly concave
	2
	2
	-
	1
	-
	-
	-
	5
	7

	Slightly sinuous
	2
	-
	-
	-
	-
	-
	-
	2
	2.8

	Sinuous
	3
	2
	1
	-
	-
	-
	-
	6
	8.5

	Twisted
	-
	1
	-
	1
	-
	-
	-
	2
	2.8

	Irregular
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	Slightly convex
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Convex
	3
	-
	-
	-
	-
	-
	-
	3
	4.2

	Slightly concave
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Concave
	2
	-
	1
	1
	-
	-
	-
	4
	5.6

	Slightly sinuous
	3
	-
	-
	-
	-
	-
	-
	3
	4.2

	Sinuous
	2
	4
	-
	-
	-
	-
	-
	6
	8.5

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	Straight
	-
	1
	-
	2
	-
	1
	-
	4
	5.6

	Convex
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Slightly concave
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Concave
	-
	-
	-
	-
	2
	-
	-
	2
	2.8

	Slightly sinuous
	-
	-
	-
	-
	-
	1
	-
	1
	1.4

	Sinuous
	-
	-
	-
	-
	-
	-
	1
	1
	1.4

	Twisted
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Supplementary Table 12. Blanks terminations across knapping techniques and lithotypes.
	Shapes
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Knapping on anvil

	Axial
	4
	2
	1
	9
	1
	-
	-
	17
	23.9

	Feather
	10
	3
	2
	2
	-
	-
	-
	17
	23.9

	Step
	2
	2
	-
	1
	-
	-
	-
	5
	7

	Hinge
	1
	1
	2
	-
	-
	-
	-
	3
	4.2

	Total
	17
	8
	5
	12
	1
	0
	0
	42
	59.1

	Hand-held

	Feather
	9
	3
	-
	1
	-
	-
	-
	13
	18.3

	Hinge
	2
	1
	1
	-
	-
	-
	-
	4
	5.6

	Plunge
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	Feather
	1
	-
	-
	3
	1
	2
	1
	8
	11.3

	Step
	-
	1
	-
	1
	-
	-
	-
	2
	2.8

	Hinge
	-
	-
	-
	-
	1
	-
	-
	1
	1.4

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100



Supplementary Table 13. Presence of cortex on the counter-butts of bipolar flakes across lithotypes.
	Cortex
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Total
	%

	Knapping on anvil

	Cortical
	-
	-
	-
	1
	-
	1
	5.9

	Non-cortical
	4
	2
	1
	8
	1
	16
	94.1

	Total
	4
	2
	1
	9
	1
	17
	100



Supplementary Table 14. Types of axial distal end across lithotypes.
	Axial distal end categories
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Total
	%

	Knapping on anvil

	Plain
	2
	1
	-
	3
	-
	6
	35.3

	Linear
	1
	-
	1
	4
	1
	7
	41.2

	Punctiform
	1
	-
	-
	2
	-
	3
	17.6

	Winged
	-
	1
	-
	-
	-
	1
	5.9

	Total
	4
	2
	1
	9
	1
	17
	100



Supplementary Table 15. Profiles of the counter-butts across lithotypes.
	Profiles
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Total
	%

	Knapping on anvil

	Flat
	1
	-
	-
	1
	1
	3
	17.6

	Slightly convex
	1
	1
	-
	1
	-
	3
	17.6

	Convex
	1
	1
	-
	2
	-
	4
	23.5

	Slightly sinuous
	1
	-
	-
	-
	-
	1
	5.9

	Slightly concave
	-
	-
	1
	-
	-
	1
	5.9

	Irregular
	-
	-
	-
	5
	-
	5
	24.4

	Total
	4
	2
	1
	9
	1
	17
	100





Supplementary Table 16. Macro technical traces on the surface of the counter-butts across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Total
	%

	Knapping on anvil

	1 - Crushing
	1
	2
	1
	2
	-
	6
	35.3

	2 - Blunting
	-
	-
	-
	2
	1
	3
	17.6

	3 - Whitening
	-
	-
	-
	1
	-
	1
	5.9

	4 - Combination of 1 and 3
	-
	-
	-
	2
	-
	2
	11.8

	5 - Combination of 1 and notching and incipient Hertzian cones crack
	1
	-
	-
	-
	-
	1
	5.9

	6 - No signs
	2
	-
	-
	2
	-
	4
	23.5

	Total
	4
	2
	1
	9
	1
	17
	100



Supplementary Table 17. Macro technical traces on the ventral surface of the distal ends across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Total
	%

	Knapping on anvil

	1 - Crushing
	1
	-
	-
	1
	1
	3
	17.6

	2 - Macro scar
	2
	2
	1
	1
	-
	6
	35.3

	3 - Micro-scar
	-
	-
	-
	1
	-
	1
	5.9

	4 - Overlapping micro scars
	-
	-
	-
	1
	-
	1
	5.9

	5 - Combination of overlapping macro scars and 4
	-
	-
	-
	1
	-
	1
	5.9

	6 - No signs
	1
	-
	-
	4
	-
	5
	29.4

	Total
	4
	2
	1
	9
	1
	17
	100



Supplementary Table 18. Macro technical traces on the dorsal surface of the distal ends across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quart
	Quartzite
	Total
	%

	Knapping on anvil

	1 - Crushing
	1
	-
	-
	4
	-
	5
	29.4

	2 - Macro scar
	1
	-
	-
	2
	-
	3
	17.6

	3 - Overlapping macro scars
	-
	-
	1
	-
	-
	1
	5.9

	4 - Combination of 1, notching and crack
	1
	-
	
	
	
	1
	5.9

	5 - Combination of 2 and Hertzian cone
	-
	1
	
	
	
	1
	5.9

	6 - Combination of 3 and overlapping micro scars
	-
	1
	-
	1
	1
	3
	17.6

	7 - No signs
	1

	-
	-
	2
	-
	4
	17.6

	Total
	4
	2
	1
	9
	1
	17
	100



Supplementary Table 19. Types of distal bulb of force across lithotypes.
	Type of bulb
	Chert
	Chalcedony
	Agate
	Quart
	Quartzite
	Total
	%

	Knapping on anvil

	1 - Flat
	-
	-
	-
	2
	1
	3
	17.6

	2 - Crushed
	-
	-
	-
	2
	-
	2
	11.8

	3 - Negative
	2
	-
	1
	-
	-
	3
	17.6

	4 - Sheared
	-
	1
	-
	2
	-
	3
	17.6

	5 - Absent
	2
	1
	-
	3
	-
	6
	35.3

	Total
	4
	2
	1
	9
	1
	17
	100





Supplementary Table 20. Dorsal flake-scar orientations across knapping techniques and lithotypes..
	Scar pattern
	Chert
	Chalcedony
	Agate
	Quartz
	Quartzite
	Basalt
	Uncertain hornfels
	Total
	%

	Bipolar

	Unidirectional from striking platform
	1
	-
	1
	3
	-
	-
	-
	5
	7

	Unidirectional from distal end
	-
	-
	-
	2
	-
	-
	-
	2
	2.8

	Opposite
	1
	2
	-
	3
	-
	-
	-
	6
	8.5

	Orthogonal
	1
	-
	-
	1
	-
	-
	-
	2
	2.8

	Convergent from striking platform
	1
	-
	-
	-
	1
	-
	-
	2
	2.8

	Total
	4
	2
	1
	9
	1
	0
	0
	17
	23.9

	Knapping on anvil

	Unidirectional from striking platform
	2
	2
	2
	-
	-
	-
	-
	6
	8.5

	Unidirectional from distal end
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Opposite
	3
	-
	-
	1
	-
	-
	-
	4
	5.6

	Orthogonal
	4
	1
	-
	1
	-
	-
	-
	6
	8.5

	Convergent from striking platform
	-
	1
	-
	-
	-
	-
	-
	1
	1.4

	Multidirectional
	2
	1
	-
	-
	-
	-
	-
	3
	4.2

	Indeterminate
	1
	-
	1
	-
	-
	-
	-
	2
	2.8

	Absent
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	Total
	13
	6
	3
	3
	0
	0
	0
	25
	35.2

	Hand-held

	Unidirectional from striking platform
	7
	2
	-
	1
	-
	-
	-
	10
	14.1

	Opposite
	-
	-
	1
	-
	-
	-
	-
	1
	1.4

	Orthogonal
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Convergent from striking platform
	2
	1
	-
	-
	-
	-
	-
	3
	4.2

	Multidirectional
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	No
	1
	-
	-
	-
	-
	-
	-
	1
	1.4

	Total
	12
	4
	1
	1
	0
	0
	0
	18
	25.3

	Indeterminate

	Unidirectional from striking platform
	-
	-
	-
	2
	1
	1
	1
	5
	7

	Unidirectional from distal end
	1
	1
	-
	-
	-
	-
	-
	2
	2.8

	Multidirectional
	-
	-
	-
	-
	1
	-
	-
	1
	1.4

	Indeterminate
	-
	-
	-
	1
	-
	-
	-
	1
	1.4

	No
	-
	-
	-
	1
	-
	1
	-
	2
	2.8

	Total
	1
	1
	0
	4
	2
	2
	1
	11
	15.5

	Total
	30
	13
	5
	17
	3
	2
	1
	71
	100





Table 21. Morphologies and profiles of butts and counter-butts of the bipolar blanks (n = 17) across lithotypes.
	Lithotypes
	Butt morphologies and profiles
	Counter-butt morphologies and profile

	Chert (n = 4)
	Plain - Flat
	Plain - Slightly convex

	
	Linear - Flat
	Linear - Slightly convex

	
	Linear - Flat
	Linear - Slightly sinuous

	
	Collapsed - Irregular
	Plain - Flat

	Chalcedony (n = 2)
	Plain - Flat
	Plain - Slightly convex

	
	Winged - Irregular
	Winged - Convex

	Agate (n = 1)
	Linear - Irregular
	Linear - Slightly convex

	Quartz (n = 9)
	Plain - Slightly convex
	Punctiform - Convex

	
	Plain - Dihedral
	Plain - Irregular

	
	Linear - Flat
	Plain - Slightly convex

	
	Linear - Flat
	Linear - Flat

	
	Linear - Slightly convex
	Plain - Irregular

	
	Linear - Irregular
	Linear - Irregular

	
	Punctiform - Convex
	Punctiform - Convex

	
	Winged - Flat
	Linear - Irregular

	
	Collapsed - Slightly convex
	Linear - Irregular

	Quartzite (n = 1)
	Linear - Flat
	Linear - Flat



Table 22. Morphologies and profiles of butts of the anvil-rested non-bipolar blanks (n = 25) across lithotypes.
	Lithotypes
	Butt morphologies and profiles

	Chert (n = 13)
	Plain - Flat (n = 4)

	
	Plain - Dihedral (n = 1)

	
	Plain - Irregular (n = 2)

	
	Linear - Flat (n = 2)

	
	Linear - Slightly convex (n = 1)

	
	Punctiform - Convex (n = 2)

	
	Collapsed - Irregular (n = 1)

	Chalcedony (n = 6)
	Plain - Flat (n = 3)

	
	Plain - Slightly convex (n = 1)

	
	Winged - Flat (n = 1)

	
	Punctiform - Convex (n = 1)

	Agate (n = 3)
	Plain - Flat (n = 2)

	
	Linear - Irregular (n = 1)

	Quartz (n = 3)
	Linear - Flat (n = 1)

	
	Punctiform - Convex (n = 1)

	
	Collapsed – Irregular (n = 1)
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