Supplementary file 1 - 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 cores
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Figure 1. Chert, bipolar axial exhausted cores (a-b) and cores on flakes (c-f) from Mahal Teglinos. All these cores were vertically longitudinal placed, except d, which is vertically transversal placed. Red dots indicate the striking platform, whilst blue dots are the resting platform. The white arrows indicate the orientations of non-bipolar flake scars, while the yellow arrows represent the orientations of bipolar flake scars.
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Figure 2. Unused quartz pebbles (a-c), bipolar axial (e-g) and anvil-rested (d & h) cores from Mahal Teglinos: a-c) pebbles showing the original cortical surface, d) anvil-assisted one-platform core, e) vertically longitudinal placed and anvil-assisted multiple platforms core, f) vertically longitudinal placed exhausted core, g) vertically longitudinal placed casual core and h) vertically transversal placed core on flake. Red dots indicate the striking platform, whilst blue dots are the resting platform. Black and yellow arrows indicate non-bipolar and bipolar flake scar orientations, respectively. When a core (e) shows more than one striking platform (SP), the green dot indicates the first SP, the orange dot shows the position of the second SP, and the red dot represents the last SP. The pitted spots on the cortical surface of the first quartz pebble (a) are natural.
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Figure 3. Knapping on anvil, anvil-rested casual cores: a) views of the agate core; b) crushing; c) views of the basalt core and e) not overlapping micro scars.



Table 1. Knapping on anvil core types across lithotypes.
	Core types
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Bipolar axial
	7
	1
	-
	6
	-
	15
	57.7

	2 - Bipolar non-axial
	1
	-
	-
	-
	-
	1
	3.8

	3 - Anvil-rested non-bipolar
	1
	1
	1
	6
	1
	10
	38.5

	Total
	10
	2
	1
	12
	1
	26
	100



Table 2. Presence of cortex on core striking platforms across lithotypes.
	Cortex amount
	Chert
	Chalcedony
	
	Quartz
	
	Total
	%

	1 - Cortical
	2
	-
	1
	8
	1
	12
	46.2

	2 - Semi-cortical
	1
	-
	-
	1
	-
	2
	7.7

	3 - Non-cortical
	7
	2
	-
	3
	-
	12
	46.2

	Total
	10
	2
	1
	12
	1
	26
	100



Table 3. Core striking platform morphological categories across lithotypes.
	Categories
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Plain
	2
	1
	1
	8
	1
	13
	50

	2 - Linear
	6
	1
	-
	3
	-
	10
	38.5

	3 - Winged
	1
	-
	-
	-
	-
	1
	3.8

	4 - Punctiform
	-
	-
	-
	1
	-
	1
	3.8

	5 - Collapsed
	1
	-
	-
	-
	-
	1
	3.8

	Total
	10
	2
	1
	12
	1
	26
	100



Table 4. Cores striking platform profiles across lithotypes.
	Profiles
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Flat
	6
	1
	1
	4
	-
	12
	46.2

	2 - Slightly Convex
	1
	1
	-
	4
	1
	7
	26.9

	3 - Convex
	-
	-
	-
	2
	-
	2
	7.7

	4 - Sinuous
	-
	-
	-
	2
	-
	2
	7.7

	5 - Irregular
	3
	-
	-
	-
	-
	3
	11.5

	Total
	10
	2
	1
	12
	1
	26
	100



Table 5. Macro traces on core striking platforms across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Crushing
	5
	1
	-
	-
	-
	6
	23.1

	2 - Blunting
	1
	-
	-
	2
	-
	3
	11.5

	3 - Notching
	1
	1
	1
	5
	1
	9
	34.6

	4 - Combination of 1 and 3
	-
	-
	-
	1
	-
	1
	3.8

	5 - Combination of  1 and whitening
	-
	-
	-
	1
	-
	1
	3.8

	6 - Combination of 3 and whitening
	-
	-
	-
	2
	-
	2
	7.7

	7 - Combination of 3 and concentric incipient Hertzian cone cracks
	1
	-
	-
	-
	-
	1
	3.8

	8 - No signs
	2
	-
	-
	1
	-
	3
	11.5

	Total
	10
	2
	1
	12
	1
	26
	100





Table 6. Macro traces on the ventral surface of the proximal end of cores across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Crushing
	4
	2
	1
	5
	-
	12
	46.2

	2 - Cascade
	1
	-
	-
	2
	-
	3
	11.5

	3 - Not overlapping micro scars
	2
	-
	-
	1
	1
	4
	15.4

	4 - Overlapping macro scars
	2
	-
	-
	-
	-
	2
	7.7

	5 - Combination of 1 and whitening
	-
	-
	-
	1
	-
	1
	3.8

	6 - Combination of 1, 4 and overlapping micro scars 
	-
	-
	-
	1
	-
	1
	3.8

	7 - Combination of 4 and overlapping micro scars 
	-
	-
	-
	1
	-
	1
	3.8

	8 - No signs
	1
	-
	-
	1
	-
	2
	7.7

	Total
	10
	2
	1
	12
	1
	26
	100



Table 7. Macro traces on the dorsal surface of the proximal end of cores across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Crushing
	4
	1
	-
	1
	-
	6
	23.1

	2 - Cascade
	1
	-
	-
	-
	-
	1
	3.8

	3 - Macro scar
	1
	-
	-
	1
	-
	2
	7.7

	4 - No signs
	4
	1
	1
	10
	1
	17
	65.4

	Total
	10
	2
	1
	12
	1
	26
	100



Table 8. Presence of cortex on core resting platforms across lithotypes.
	[bookmark: OLE_LINK1]Cortex amount
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Cortical
	-
	-
	1
	8
	1
	10
	38.5

	2 - Semi-cortical
	1
	-
	-
	3
	-
	4
	15.4

	3 - Non-cortical
	9
	2
	-
	1
	-
	12
	46.2

	Total
	10
	2
	1
	12
	1
	26
	100



Table 9. Core resting platforms morphological categories across lithotypes.
	Categories
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Plain
	1
	-
	1
	6
	1
	9
	34.6

	2 - Linear
	6
	2
	-
	4
	-
	12
	46.2

	3 - Winged
	2
	-
	-
	1
	-
	3
	11.5

	4 - Punctiform
	1
	-
	-
	1
	-
	2
	7.7

	Total
	10
	2
	1
	12
	1
	26
	100



Table 10. Core resting platforms profiles across lithotypes.
	Profiles
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Flat
	5
	1
	-
	4
	-
	10
	38.5

	2 - Slightly convex
	-
	1
	-
	2
	1
	4
	15.4

	3 - Convex
	-
	-
	-
	2
	-
	2
	7.7

	4 - Slightly concave
	-
	-
	-
	1
	-
	1
	3.8

	5 - Slightly sinuous
	1
	-
	-
	1
	-
	2
	7.7

	6 - Irregular
	4
	-
	1
	2
	-
	7
	26.9

	Total
	10
	2
	1
	12
	1
	26
	100






Table 11. Macro traces on core resting platforms across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Crushing
	3
	1
	-
	1
	-
	5
	19.2

	2 - Notching 
	1
	1
	-
	4
	-
	6
	23.1

	3 - Whitening
	-
	-
	-
	1
	-
	1
	3.8

	4 - Combination of 1 and incipient Hertzian cones
	1
	-
	-
	-
	-
	1
	3.8

	5 - Combination of 2, 3 and concentric incipient Hertzian cone cracks
	-
	-
	-
	1
	-
	1
	3.8

	6 - No signs
	5
	-
	1
	5
	1
	12
	46.2

	Total
	10
	2
	1
	12
	1
	26
	100



Table 12. Macro traces on the ventral surface of the distal end of cores across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Crushing
	2
	2
	-
	3
	-
	7
	26.9

	2 - Cascade
	1
	-
	-
	1
	-
	2
	7.7

	3 - Hertzian cone 
	1
	-
	-
	-
	-
	1
	3.8

	4 - Macro scar
	1
	-
	-
	1
	-
	2
	7.7

	5 - Micro scar
	1
	-
	-
	-
	-
	1
	3.8

	6 - Not overlapping macro scars
	-
	-
	-
	2
	-
	2
	7.7

	7 - Overlapping macro scars
	1
	-
	-
	-
	-
	1
	3.8

	8 - Combination of 1 and 4
	1
	-
	-
	-
	-
	1
	3.8

	9 - Combination of 1 and overlapping micro scars
	1
	-
	-
	-
	-
	1
	3.8

	10 - Combination of 1, 7 and overlapping micro scars
	-
	-
	-
	1
	-
	1
	3.8

	11 - Combination of  7 and overlapping micro scars
	1
	-
	-
	-
	-
	1
	3.8

	12 - No signs
	-
	-
	1
	4
	1
	6
	23.1

	Total
	10
	2
	1
	12
	1
	26
	100



Table 13. Macro traces on the dorsal surface of the distal end of cores across lithotypes.
	Macro traces
	Chert
	Chalcedony
	Agate
	Quartz
	Basalt
	Total
	%

	1 - Crushing
	1
	1
	-
	1
	-
	3
	11.5

	2 - Cascade
	2
	-
	-
	-
	-
	2
	7.7

	3 - Whitening
	-
	-
	-
	1
	-
	1
	3.8

	4 - Macro scar
	1
	-
	-
	2
	-
	3
	11.5

	5 - Micro scars
	1
	-
	-
	-
	-
	1
	3.8

	6 - Combination of 1 and overlapping macro scars
	1
	-
	-
	-
	-
	1
	3.8

	7 - Combination of 1, overlapping macro scars and overlapping micro scars
	1
	-
	-
	1
	-
	1
	3.8

	8 - Combination of overlapping macro scars and overlapping micro scars
	1
	-
	-
	-
	-
	1
	3.8

	9 - No signs
	2
	1
	1
	8
	1
	13
	50

	Total
	10
	2
	1
	12
	1
	26
	100





Supplementary Table 14. Position of the bulbs and counter bulbs on cores: BPA = bipolar axial; BPNA = bipolar non-axial; NBP = anvil-rested non-bipolar; SP = striking platform, RP = resting platform, V = ventral, D = dorsal and L = lateral. A distinction between the first and second striking or resting platform is made when a core has been rotated. An asterisk (*) indicates the rotated cores.
	[bookmark: _GoBack]Type of core
	Knapping 
outcome
	SP-V 
	SP-D
	SP-L
	RP-V
	RP-D
	RP-L
	Total

	Chert (n = 10)

	Two-platform core*
	NBP
	2 1st SP; 
3 2nd SP
	-
	-
	2 1st SP
	-
	-
	7

	Exhausted one-platform core
	BPA
	-
	-
	1
	-
	2
	1
	4

	Exhausted one-platform core
	BPA
	2
	2
	-
	1
	1
	-
	6

	Exhausted one-platform core
	BPA
	1
	-
	1
	1
	-
	1
	4

	Core on flake
	BPA
	1
	-
	-
	1
	-
	-
	2

	Core on flake
	BPNA
	1
	2
	-
	-
	2
	-
	5

	Core on flake
	BPA
	1
	-
	1
	1
	1
	1
	5

	Core on flake
	BPA
	2
	-
	-
	2
	1
	-
	5

	Core on flake
	BPA
	1
	-
	-
	1
	1
	-
	3

	Core on flake
	BPA
	-
	-
	3
	-
	-
	-
	3

	Chalcedony (n = 2)

	Two-platform micro-core*
	NBP
	1 2nd SP 
	-
	-
	1 2nd RP 
	-
	-
	2

	Micro-core
	BPA
	1
	-
	2
	1
	-
	1
	5

	Agate (n = 1)

	Casual core
	NBP
	2
	
	
	
	
	
	2

	Quartz (n = 12)

	One-platform core
	NBP
	2
	-
	1
	-
	-
	-
	3

	Multi-platform core*
	BPA
	3 1st SP; 
1 2nd SP and 
1 3rd SP
	-
	-
	1 3rd RP
	-
	-
	6

	Exhausted one-platform core
	BPA
	1
	-
	-
	1
	-
	-
	2

	Exhausted one-platform core
	BPA
	1
	-
	1
	-
	-
	1
	3

	Exhausted one-platform core
	BPA
	2
	-
	-
	3
	-
	-
	5

	Exhausted one-platform core
	BPA
	1
	-
	-
	1
	1
	-
	3

	Casual core
	BPA
	1
	-
	-
	2
	-
	-
	3

	Casual core
	NBP
	2
	-
	-
	-
	-
	-
	2

	Casual core
	NBP
	1
	-
	-
	-
	-
	-
	1

	Casual core
	NBP
	1
	-
	-
	-
	-
	-
	1

	Core on flake
	BPA
	1
	-
	-
	1
	-
	-
	2

	Core on flake
	NBP
	2
	-
	-
	-
	-
	-
	2

	Basalt (n = 1)

	Casual core
	NBP
	2
	-
	-
	-
	-
	-
	2

	Total
	
	40
	4
	10
	20
	9
	5
	88

	%
	
	45.5
	4.5
	11.4
	22.7
	10.2
	5.7
	100





Supplementary Table 15. Types of bulbs and counter-bulbs on cores across lithotypes: BPA = bipolar axial; BPNA = bipolar non-axial; NBP = anvil-rested non-bipolar; F = flat; N = negative; C = crushed; NC = negative crushed; S = sheared; NSSC = negative spike-shaped crushed and HC = Hertzian cone.
	Type of core
	Knapping outcome
	F
	N
	C
	NC
	S
	NSSC
	HC
	Total

	Chert (n = 10)

	Two-platform core
	NBP
	-
	6
	-
	1
	-
	-
	-
	7

	Exhausted one-platform core
	BPA
	-
	1
	1
	1
	-
	1
	-
	4

	Exhausted one-platform core
	BPA
	2
	1
	1
	2
	-
	-
	-
	6

	Exhausted one-platform core
	BPA
	1
	-
	-
	-
	2
	-
	1
	4

	Core on flake
	BPA
	-
	1
	-
	-
	1
	-
	-
	2

	Core on flake
	BPNA
	2
	2
	1
	-
	-
	-
	-
	5

	Core on flake
	BPA
	1
	-
	2
	2
	-
	-
	-
	5

	Core on flake
	BPA
	1
	2
	2
	-
	-
	-
	-
	5

	Core on flake
	BPA
	-
	-
	2
	-
	1
	-
	-
	3

	Core on flake
	BPA
	3
	-
	-
	-
	-
	-
	-
	3

	Chalcedony (n = 2)

	Two-platform micro-core
	NBP
	-
	2
	-
	-
	-
	-
	-
	2

	Micro core
	BPA
	-
	2
	3
	-
	-
	-
	-
	5

	Agate (n = 1)

	Casual core
	NBP
	-
	-
	-
	2
	-
	-
	-
	2

	Quartz (n = 12)

	One-platform core
	NBP
	-
	3
	-
	-
	-
	-
	-
	3

	Multi-platform core
	BPA
	-
	1
	-
	4
	1
	-
	-
	6

	Exhausted one-platform core
	BPA
	-
	1
	1
	-
	-
	-
	-
	2

	Exhausted one-platform core
	BPA
	2
	-
	-
	1
	-
	-
	-
	3

	Exhausted one-platform core
	BPA
	1
	2
	-
	2
	-
	-
	-
	5

	Exhausted one-platform core
	BPA
	-
	2
	-
	1
	-
	-
	-
	3

	Casual core
	BPA
	-
	-
	1
	2
	-
	-
	-
	3

	Casual core
	NBP
	-
	1
	-
	1
	-
	-
	-
	2

	Casual core
	NBP
	-
	-
	-
	1
	-
	-
	-
	1

	Casual core
	NBP
	-
	-
	-
	-
	1
	-
	-
	1

	Core on flake
	BPA
	-
	-
	-
	2
	-
	-
	-
	2

	Core on flake
	NBP
	-
	-
	2
	-
	-
	-
	-
	2

	Basalt (n = 1)

	Casual core
	NBP
	1
	-
	-
	1
	-
	-
	-
	2

	Total
	
	14
	27
	16
	23
	6
	1
	1
	88

	%
	
	15.9
	30.7
	18.2
	26.1
	6.8
	1.1
	1.1
	100







Table 16. Amount of cortex across core types and lithotypes.
	Type of core
	Absent
	<50%
	>50%
	Total

	Chert

	Two-platform core
	1
	-
	-
	1

	Exhausted one-platform core
	1
	2
	-
	3

	Core on flake
	4
	2
	-
	6

	Chalcedony

	Two-platform micro-core
	-
	1
	-
	1

	Micro-core
	1
	-
	-
	1

	Agate

	Casual core
	-
	-
	1
	1

	Quartz

	One-platform core
	-
	1
	-
	1

	Multi-platforms core
	-
	1
	-
	1

	Casual core 
	-
	-
	4
	4

	Exhausted one-platform core
	-
	1
	3
	2

	Core on flake
	-
	1
	1
	2

	Basalt

	Casual core
	
	
	1
	1

	Total
	7
	9
	10
	26

	%
	26.9
	34.6
	38.5
	100





Supplementary Table 17. Number of flake scars and their orientations on cores: BPA = bipolar axial; BPNA = bipolar non-axial; NBP = anvil-rested non-bipolar; BP = bipolar; NBP = anvil-rested non-bipolar; IND = indeterminate; SP = striking platform; RP = resting platform; A = unidirectional from striking platform; B = unidirectional from resting platform; C = opposite; D = orthogonal and E = multidirectional. A distinction between the first and second striking or resting platform is made when a core has been rotated. An asterisk (*) indicates the rotated cores.
	Type of core
	Knapping outcome
	Ventral surface
	Dorsal surface
	Lateral surfaces
	Flake
scars
	Scars orientation

	Chert

	Two-platform 
core*
	NBP
	2NBP from 1st SP; 
2 NBP  from 1st RP; 3NBP from 2nd SP
	-
	-
	7
	D

	Exhausted core
	BPA
	1NBP from RP
	-
	1BP from SP and 1NBP from RP
	3
	C

	Exhausted core
	BPA
	1NBP from SP and 
1BP from RP
	1NBP from SP 
and 1 BP from RP
	-
	4
	C

	Exhausted core
	BPA
	1BP from RP
	-
	1BP from SP 
and 1IND from RP
	3
	C

	Core on flake
	BPA
	1BP from SP
	-
	-
	1
	A

	Core on flake
	BPNA
	1NBP from SP
	1NBP from SP; 1BP and 1 NBP from RP
	-
	4
	C

	Core on flake
	BPA
	1BP from SP
	1NBP from RP 
and 1 IND from RP
	1BP from SP
	4
	C

	Core on flake
	BPA
	2BP from SP
	1NBP from RP
	-
	3
	C

	Core on flake
	BPA
	1NBP from SP
	1BP from RP
	-
	2
	C

	Core on flake
	BPA
	-
	--
	1BP and 1 NBP from SP 
	2
	A

	Chalcedony

	Two-platform micro-core*
	NBP
	1NBP from 1st SP; 
1 NBP from 1st RP; 2IND from 2nd SP
	-
	-
	4
	D

	Micro core
	BPA
	1BP from SP
	-
	1BP and 1 NBP from SP
	3
	A

	Agate

	Casual core
	NBP
	2NBP from SP
	-
	-
	2
	A

	Quartz

	One-platform core
	NBP
	2NBP from SP
	-
	1NBP from SP
	3
	A

	Multi-platform core*
	BPA
	3IND from 1st SP; |1IND from 2nd SP; 
1BP from 3rd SP
	-
	-
	5
	E

	Exhausted one-platform core
	BPA
	-
	-
	1BP from SP
	1
	A

	Exhausted one-platform core
	BPA
	1NBP from SP
	-
	1BP from SP
	2
	A

	Exhausted one-platform core
	BPA
	1BP and 1NBP from SP; 2NBP from RP
	-
	-
	4
	C

	Exhausted one-platform core
	BPA
	1BP from RP
	-
	1NBP and 1IND from RP
	3
	B

	Casual core
	BPA
	1NBP and 1BP from RP
	-
	-
	2
	B

	Casual core
	NBP
	2NBP from Sp
	-
	-
	2
	A

	Casual core
	NBP
	1NBP from SP
	-
	-
	1
	A

	Casual core
	NBP
	1NBP from SP
	-
	-
	1
	A

	Core on flake
	BPA
	1BP from SP
	-
	-
	1
	A

	Core on flake
	NBP
	2NBP from SP
	-
	-
	2
	A

	Basalt

	Casual core
	NBP
	2NBP from SP
	-
	-
	2
	A





Table 18. Striking and resting platforms morphologies and profiles across lithotypes and core types: BPA = bipolar axial; BPNA = bipolar non-axial and NBP = anvil-rested non-bipolar.
	Type of core
	Knapping 
outcome
	Striking platform
	Resting platform

	
	
	Morphological 
category
	Profile
	Morphological 
category
	Profile

	Chert (n = 10)

	Two-platform core
	NBP
	Plain
	Flat
	Linear
	Irregular

	Exhausted core
	BPA
	Plain
	Dihedral
	Linear
	Slightly sinuous

	Exhausted core
	BPA
	Linear
	Slightly convex
	Plain
	Flat

	Exhausted core
	BPA
	Plain
	Flat
	Linear
	Irregular

	Core on flake
	BPA
	Winged
	Flat
	Winged
	Flat

	Core on flake
	BPNA
	Collapsed
	Irregular
	Linear
	Irregular

	Core on flake
	BPA
	Winged
	Flat
	Winged
	Flat

	Core on flake
	BPA
	Linear
	Flat
	Linear
	Irregular

	Core on flake
	BPA
	Winged
	Irregular
	Linear
	Flat

	Core on flake
	BPA
	Linear
	Irregular
	Punctiform
	Flat

	Chalcedony (n = 2)

	Two-platform micro-core
	NBP
	Plain
	Flat
	Linear
	Flat

	One-platform micro-core
	BPA
	Linear
	Slightly convex
	Linear
	Slightly convex

	Agate (n = 1)

	Casual core
	NBP
	Plain
	Flat
	Plain
	Irregular

	Quartz (n = 12)

	One-platform core
	NBP
	Plain
	Sinuous
	Plain
	Irregular

	Multi-platform core
	BPA
	Plain
	Slightly convex
	Plain
	Flat

	Exhausted one-platform core
	BPA
	Plain
	Flat
	Linear
	Irregular

	Exhausted one-platform core
	BPA
	Linear
	Slightly convex
	Punctiform
	Slightly convex

	Exhausted one-platform core
	BPA
	Punctiform
	Convex
	Linear
	Flat

	Exhausted one-platform core
	BPA
	Linear
	Slightly convex
	Winged
	Slightly convex

	Casual core
	BPA
	Plain
	Sinuous
	Plain
	Slightly concave

	Casual core
	NBP
	Plain
	Flat
	Plain
	Convex

	Casual core
	NBP
	Plain
	Slightly convex
	Plain
	Flat

	Casual core
	NBP
	Plain
	Flat
	Plain
	Flat

	Core on flake
	BPA
	Linear
	Convex
	Linear
	Convex

	Core on flake
	NBP
	Linear
	Flat
	Linear
	Slightly sinuous

	Basalt (n = 1)

	Casual core
	NBP
	Plain
	Slightly convex
	Plain
	Slightly convex
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