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Supplementary Video

Supplementary Video S1. Video demonstrating the biface and pyrite method of fire making. Video
credit: Weiya Li, Leiden University.






Supplementary Tables

Supplementary Table S1. Table of archaeological bifaces subjected to microwear analysis for this study and their interpretations.

#in  Site Artefact  Provenience Type Side General Percussion  Location (in Orientation Linear  Orientation Crushing Striations  Orientation Possible Inferred Notes Other observed Relevant Fig.
Fig. # location of  marks relation to gouges contact function microwear traces literature #
4 traces microwear material and locations and page

traces) numbers

Chez-Pinaud/  CPN 99 Level 8, locus  Biface Very few Proximal Parallel long Pyrite? Strike-a-light? Noticeable rounding of None observed Claud 2008',
Jonzac W9 w distal axis flake scar ridges. Traces 2012°
(Charente- cover entire distal half of

Maritime) the tool.

Chez-Pinaud/ SW-US06.1 Biface Proximal-  Yes Throughout Generally Yes, minor  Subparallel to  Traces not Uncertain, Very brief use None observed Claud 2008',
Jonzac D16-316 Central (n=>12) open long axis, very possibly a 20122
(Charente- proximally parallel to left ~ diagnostic strike-a-light?

Maritime) lateral edge

1 Chez-Pinaud/  CPN SW-US07.3 Biface Proximal-  Yes Some open A few Yes Unclear Uncertain Percussive traces similarto ~ None observed Claud 2008', S5
Jonzac D18-190 central proximally percussive task CPN E13-718, but no 2012%
(Charente- associated microwear
Maritime) traces observed.

Chez-Pinaud/ SW-US07.3 Biface Left- Yes Generally Retoucher None observed Claud 2008',
Jonzac D19-823 Central (n=7)  perpendicular 20122
(Charente- to long axis

Maritime)

Chez-Pinaud/  CPN SW-US07.4 Biface Mesial- Yes Proxial- Open distally Parallel long Pyrite Strike-a-light Possible Claud 2008 1,
Jonzac E13-748 central (n=>50), C- Mesial axis cutting/chopping (p. 315- S9
(Charente- shaped medium hard 317),2012%
Maritime) material (right

edge, mesial part)

and percussion

traces (wedge?)

(proximal part)



#in  Site Artefact  Provenience Type Side General Percussion  Location (in Orientation Linear  Orientation Crushing Striations  Orientation Possible Inferred Notes Other observed Relevant Fig.

Fig. # location of marks relation to gouges contact function microwear traces literature #
4 traces microwear material and locations and page
traces) numbers
1 Chez-Pinaud/  CPN SW-US07.4 Biface B Mesial- Yes Random Yes Perpendicular Few Flint Retoucher Possible Claud 2008 1,
Jonzac E13-748 central long axis cutting/chopping (p. 315- S9
(Charente- medium hard 317),2012%
Maritime) material (left
edge, mesial part)
and percussion
traces (wedge?)
(proximal part)

Chez-Pinaud/  CPN SW-US07 Bifacial Distal- Oblique to Pyrite Strike-a-light Very well-developed Cutting soft Claud 2008 R
Jonzac E14-243 thinning Mesial-Left long axis traces, strong flake scar material (left (p. 421, k), S11
(Charente- flake ridge rounding edge, proximal 20122

Maritime) part)

Chez-Pinaud/  CPN SW-US07 Biface, Distal- Parallel long Pyrite Strike-a-light Zone of percussion, if Cutting meat Claud 2008
Jonzac E15-324 distal Proximal- axis and right originally present, was (right edge) and (p. 343, 344)',
(Charente- portion Central lateral edge perhaps on lost proximal scraping hard 20127
Maritime) portion of the biface, or at mineral material

distal tip and subsequently  (left edge)
removed during
resharpening(?

Chez-Pinaud/  CPN SW-US07 Bifacial Dorsal Proximal- Variable, Pyrite Strike-a-light Possibly more than one use ~ None observed Claud 2008',
Jonzac E16-550 thinning Mesial- roughly episoes. Traces likely 2012%
(Charente- flake/ Central parallel to imparted prior to removal.
Maritime) convex long axis Much of piece is heavily
side polished, possibly due to
scraper prehension and use as a
scraper.

Chez-Pinaud/  CPN SW-US07.3 Bifacial Dorsal Mesial- Yes Many open Unclear Uncertain Truncated percussion Cutting meat (left ~ Claud 2008
Jonzac E18-32 thinning Left- (n=>20) towards right percussive task marks in right flake edge) (p. 421, g)',
(Charente- flake Central lateral edge negative. No other mineral 20122
Maritime) traces observed.

Chez-Pinaud/  CPN SW-US07.3 Biface Central Subparallel to  Pyrite Strike-a-light None observed Claud 2008',
Jonzac E19-425 long axis, 2012%
(Charente- parallel to left

Maritime) lateral edge



#in  Site Artefact  Provenience Type Side General Percussion  Location (in

Fig. # location of  marks relation to

4 traces microwear
traces)

1 Chez-Pinaud/ CPN SW-US07 Biface A Distal- Yes, Throughout,
Jonzac F15-55 Proximal-  numerous also a cluster
(Charente- Central of truncated
Maritime) Hertzian

cones in flake
negative at
proximal end

Orientation

Ambiguous,
many open
distally, but
some
proximally

Linear
gouges

Yes, a
few

Orientation

Perpendicular
long axis

Crushing

Striations

Yes

Orientation Possible Inferred Notes Other observed Relevant Fig.
contact function microwear traces literature #
material and locations and page

numbers

Two Pyrite, flint  Strike-a-light Perhaps 2 to 3 use None observed Claud 2008', S20

intersecting and retoucher episodes, as suggested by 20127

directions, variable directionality

one roughly

parallel to

long axis/

right lateral

edge and

another

parallel to left

lateral edge

Chez-Pinaud/  CPN SW-US07 Mesial- Yes Throughout
Jonzac F16-73 central-left  (n=~25)

(Charente-

Maritime)

77,31,
Fons 22,
Dsup 13

Couche 1,
Niveau D
supérieur 13

Mesial-
Distal

2 Fonseigner Biface

(Dordogne)

2 Fonseigner 77, A2 Couche 0, A2  Biface Central
(Dordogne) Base Base Foyer,
Foyer, Niveau B
Niveau B

Middle
Palaeolithic
layer

Mesial- Yes
Proximal

Bout des Biface
Vergnes

(Dordogne)

Mostly in
right lateral
portion

Most open
distally

Ambiguous,
though
generally

open towards

distal end

Yes

Yes

Subparallel to  Unclear, Use as Quartzite appears to be less  Cutting soft to Claud 2008

long axis possibly retoucher or for  inclined to create linear medium hard (p. 315)",
quartzite flinknapping gouges during knapping material 2012%
than flint; width/ (butchery?) (right
depth/length and edge, mesio-distal
"smoothness" of striations part)

more like those produced
when knapping quartzite

Parallel to Pyrite Strike-a-light Possible prehension traces ~ None observed Geneste S23
long axis on proximal end (uncertain 1985%; Claud
butchery traces on 2008’
distal part and left
edge, unpublished
data)

Parallel to Pyrite Strike-a-light Well-developed flake scar ~ No information Geneste S24
long axis ridge rounding. Possible available 1985°%; Claud
prehension traces on 2008"

proximal end.

Two Unclear, Strike-a-light At least two use episodes. None observed Thuel (in
intersecting possibly and ? Opposite face bears zone prep.)*;
directions: pyrite and of heavy metallic Brenet et al.
parallel to the  siliceous traces/damage from contact 2017°

long axis, and  material? with a metal tool (shovel?)

perpendicular

to the long

axis




#in  Site Artefact  Provenience Type Side General Percussion  Location (in Orientation Linear  Orientation Crushing Striations  Orientation Possible Inferred Notes Other observed Relevant Fig.

Fig. # location of marks relation to gouges contact function microwear traces literature #
4 traces microwear material and locations and page
traces) numbers

3 Bout des Middle Biface Proximal- Retoucher None observed Thuel (in
Vergnes 1651 Palaeolithic Central (n=~20) prep.)*;
(Dordogne) layer Brenet et al.

2017°

Bout des Middle Ambiguous, Yes (a  Perpendicular Retoucher None observed Thuel (in

Vergnes 2629 Palaeolithic (n=~20) more opening few) to long axis prep.)*;

(Dordogne) layer towards distal Brenet et al.
end 2017°

Bout des Middle Biface Central- Throughout Ambiguous Two Pyrite Strike-a-light Cutting soft to Thuel (in R
Vergnes 2692 Palacolithic Mesial intersecting medium hard prep.); S29
(Dordogne) layer directions: material Brenet et al.

parallel to the (butchery?) (left 2017°

left lateral edge, distal part)

edge and in

the right

distal section,
parallel also
to the right
lateral edge

3 Bout des Middle Biface Center- Yes (few) Parallel to Pyrite? Strike-a-light? None observed Thuel (in
Vergnes 7931 Palacolithic Right- right lateral prep.);
(Dordogne) layer Mesial edge Brenet et al.

Distal 2017°

Bout des Middle Biface Central- Yes (few) Parallel to Pyrite? Strike-a-light? Notable rounding of flake Cutting hide (right  Thuel (in

Vergnes 12582 Palaeolithic Proximal- long axis scar ridges. edge, non- prep.);

(Dordogne) layer Distal Flattened/dulled and resharpened small ~ Brenet et al.
polished along proximal part) 2017°

edge, from resting biface
on (hard) substrate (during
fire making)?



#in  Site Artefact  Provenience Type Side General Percussion  Location (in Orientation Linear  Orientation Crushing Striations  Orientation Possible Inferred Notes Other observed Relevant Fig.

Fig. # location of marks relation to gouges contact function microwear traces literature #
4 traces microwear material and locations and page
traces) numbers
4 Meyrals Surface find Biface A Mesial- Yes Central Somewhat Some Yes Towards Pyrite Strike-a-light Bi-directionality of the No information Unpublished 2,
(Dordogne) Proximal ambiguous, distal tip and striations could indicate available surface find S32
but generally parallel to two episodes of use. by Mr.
open towards right lateral Numerous truncated Lajoinie; A.
proximal end edge percussion marks in flake Turgq, pers.
negatives around central comm

zone of percussion

Pechde’Az¢é PAIF12- Layer4 Biface Central- Proximalend  Ambiguous Random Towards Somewhat Strike-a-light Possibly multiple Cutting soft to Soressi et al.
1 (Dordogne) 404 Proximal- distal tip unclear, and retoucher overlapping zones of medium hard 2008°
Distal possibly percussion; sugary texture material
multiple of the flint makes (butchery?) (right
(pyrite and identifying percussion edge, mesio-distal
flint?) marks difficult part)

Le Prissé Biface Center Yes (n=2) Noticeable rounding of None observed Colonge etal. S35

(Pyrénées 20423 flake scar ridges, but 20157; Brenet

Atlantiques) minimal associated etal. 2017°
microwear traces

Le Prissé Biface Central- Center- Generally Roughly Unclear Uncertain Cutting soft to Colonge etal.  S36

(Pyrénées 20746 Proximal Proximal towards left parallel to medium hard 20157; Brenet
Atlantiques) distal end right lateral material (right etal. 2017°
edge edge, distal part)




Supplementary Table S2. Table listing other Middle Palaeolithic sites possessing bifaces with mineral
traces on their flat/convex ‘faces’ that were not included in this study.

#in Site Remarks Relevant literature
Fig. 1
1 Chez-Pinaud/Jonzac One biface (CPN F16-71) with mineral friction Claud 2008, 2012°
(Charente-Maritime) traces not included in this study, and five with
mineral traces along the edges (CPN E15-118, CPN
205 F13 s3 n8i 4,9, CPN 96 F14 s3 n6 4900, CPN
99 2, CPN E19-612)
6 Pechde I’Az¢é 1 One bifacial thinning flake with mineral friction Soressi et al. 2008°
(Dordogne) traces not included in this study
7 Le Prissé (Pyrénées Two additional bifaces not included in this study Colonge et al.
Atlantiques) exhibiting percussive (No. 21715) and mineral 2015; Brenet et al.
friction traces (No. 11707) 2017°
8 Bas-du-Mont des Ten artefacts (nine bifaces, one bifacial thinning Feray 2014°; Claud
Bruyéres (Saint- flake) with 14 zones of mineral friction and/or 2014°
Amand-les-Eaux) percussion traces
9 La Quina (Charente- Two bifaces with mineral friction traces Observed by E.
Maritime) Claud, via S.-J.
Park
10 Les Bessinaudes One biface with percussion traces and ridge Brenet et al. 2017’
(Dordogne) rounding
11 Coursac (Dordogne) One biface with a cluster of percussion marks Geneste 1985
12 La Rochette One biface with mineral friction traces Claud 20081;
(Dordogne) Soressi et al. 2008°
13 Canolle (Dordogne) Four bifaces and two bifacial thinning flakes Bourguignon (in
exhibing eight or nine zones with mineral friction prep.)'°
and/or percussion traces
14 Les Vieux Coutets One biface with percussion traces, linear gouges Ortega (in prep.)"'
(Dordogne) (likely from flintknapping)
15 Grotte XVI (Dordogne) Four bifaces with crushing and/or mineral grinding  Soressi and Hays
traces on lateral edges; two of these also possess 2003'%; Soressi
mineral grinding traces on their flat sides 2002"
16 Latrote (Saint-Gein, One biface with a zone of percussion Brenet et al. 2017
Landes)
17 Bayonne Jupiter Three bifaces, one with mineral friction traces, two ~ Colonge et al.
(Pyrénées Atlantiques)  with evidence of percussion 2015’
(flinknapping/retouching)
Noton Assen (The One biface with evidence of percussion, including Niekus et al. 2016
map  Netherlands) heavy crushing and some linear gouging suggesting

use as a flintknapping tool




Supplementary Table S3. Table listing the experimental tools created for this study and used in combination with various mineral materials for comparison with the archaeological bifaces.

Exp# Zone Tool type Contact material Location Time/# of  Biface as the Action Direction Special Cleaning Notes Fig. #
strikes (x) active/passive
element

Pyrite (nodule frag, small,  Side 1, Left lateral Oblique percussion Towards distal tip, Sodium bicarbonate Sparks common Sa, 6b,
flattish surface) transverse to flake edge S39

3473 A Biface Flint (large biface edge) Side 1, Right lateral 5 min A Abrading edge, rubbing back  Parallel to lateral edge 7a, S41
and forth

Biface Pyrite (aggregate, slightly ~ Side 2, Right lateral Oblique percussion Towards distal tip, roughly ~ Sodium bicarbonate 27 sparks
rounded) parallet to right lateral captured
edge

3474 A Biface Sandstone (fine-medium- Side 1, Right lateral 5 min P Rubbing back and forth Parallel to lateral edge 7e—f, S43
grained)

3474 C Biface Iron-cemented sandstone Side 2, Left lateral 5 min P Rubbing back and forth Parallel to lateral edge Oxalic acid 10% Fair amount of 6f, 7g-h,
(medium-grained) residue still S44
adhering to piece

3475 A Biface Limestone (some sand Side 1, Left lateral 5 min A Rubbing back and forth Parallel to lateral edge HCI, 30 sec 7m—n,
inclusions, Les Eyzies) S45

3475 C Biface Pyrite (nodule frag, Side 2, Left lateral, more distal 2 min P Oblique percussion, light/very ~ Towards proximal end Sodium bicarbonate 5 sparks captured, S46
flattened ridge) glancing virtually no
percussion marks
produced




Exp# Zone Tool type Contact material Location Time/# of  Biface as the Action Direction Special Cleaning Notes Fig. #
strikes (x) active/passive
element

3476 A Biface Flint (larger biface) Side 1, Left proximal 100x A Knapping/retouching Held distal end up, brought 51, S47
down across knapped edge

3476 C Biface Quartzite (larger chunk, Side 1, Left Mesial-Distal 100x A Knapping/retouching Held distal end up, brought 71, S47
dark gray, medium- down across knapped edge
grained)

S48

Unifacial backing, oblique Held distal end up, brought
percussive rubbing transverse ~ down across knapped edge
to flake edge

Biface Flint (blade) Side 2, Left proximal 100x

3476 G Biface Pyrite (larger nodule frag);  Side 2, Left distal 3 min, P 1st percussion with pyrite; 2nd  Towards distal end; Rinsed with water 28 sparks 6g, S48
Flint (core) 2 min abrasion with flint over pyrite  rubbing back and forth between; Sodium captured
traces near lateral edge bicarbonate

3477 B Biface Meta-quartz (medium Side 1, Right lateral 2 min P Rubbing biface on larger flat Back and forth along S49
sized fragment) surface lateral edge

3477 D Biface Iron-cemented sandstone Side 2, Right lateral 20x, P percussion then Striking towards proximal  Oxalic acid 10% Fair amount of 5h, S50
(from Les Eyzies, 1 min rubbing/grinding end, then rubbing back and residue still
medium-grained) forth parallel to lateral adhering to piece

edge

3478 A Unfacial double-  Hematite Left lateral edge 10 min P Grinding Rubbing back and forth Oxalic acid 10% 70, S51
scraper along lateral edge




Exp# Zone Tool type Contact material Location Time/# of  Biface as the Action Direction Special Cleaning Notes Fig. #
strikes (x) active/passive
element
3479 Unifacial scraper ~ Goethite Right lateral edge 5 min P Grinding Rubbing back and forth Oxalic acid 10%; Some residue still ~ 7q-r,
along lateral edge HCI1 10% adhering to piece ~ S52
3480 Unifacial scraper =~ Manganese dioxide (with Dorsal surface, near distal edge 5 min P Grinding Rubbing back and forth HCI 10% (1 min) 7s, S53
sandy inclusions) along lateral edge
3481 Unifacial scraper =~ Manganese dioxide Dorsal surface, near right lateral 5 min P Grinding Rubbing back and forth HCI1 10% (1 min) 7t, S54

(intercalated with calcite)

edge

along lateral edge




Supplementary Figures

Archaeological pieces.



Cutting meat

Cutting or hide (butchery)

hide

Side A Side B

Supplementary Figure S1. Chez-Pinaud/Jonzac b@&d¢ 03 D18 s4 7s 5,55-5,60 (Charente-
Maritime). The white line demarcates the zone afaral use-wear traces somewhat similar to pyrite.
The stars indicate two zones of percussion. THe dlyister contains a few linear gouges suggesting
brief use as a retoucher, while the left clusteritaims C-shaped marks opening distally and some
crushing along a flake scar ridges that are likslyociated with the mineral traces. The arrow
indicates the orientation of striations. Other olsd microwear traces are indicated. a) Low-
magnification image of distally opening C-shapettpssion marks. b) High-magnification images of
striations and weakly developed mineral polistHigh-magnification image of more well-developed
mineral polish and striations along flake scar eidd) High-magnification image of isolated zone of
very bright polish, possibly taphonomic resultingmh prolonged contact with another flint artefact
post-burial.



Side A Side B
Supplementary Figure S2. Chez-Pinaud/Jonzac b@&d¢ 99 W9 (Charente-Maritime). The white
and black line demarcates the zone of mineral wess-tvaces comparable to pyrite. The arrow
indicates the orientation of striations. The stadicate zones of percussion. The small clusters on
Side A contain only a few small percussion markssibly related to the mineral traces. The large
cluster of percussion marks on Side B also contaiear gouges suggesting use as a retoucher. a)
Low-magnification image showing rounding of thekascar ridges. b) High-magnification image of
mineral polish (fairly poorly developed) and stidats along rounded flake scar ridge. ¢) High-
magnification image of mineral polish and striaiam flatter surface.



Side A Side B
Supplementary Figure S3. Chez-Pinaud/Jonzac b@&d¢ D16-316 (Charente-Maritime). The white

line demarcates the zone of mineral use-wear trsm@ewhat similar to pyrite, though this
interpretation is limited given the poor developinefithe traces. The star indicates a zone of
percussion containing C-shaped marks opening tavénd distal end and right lateral edge, in line
with the orientation of the striations (arrow).Law-magnification image of distally opening C-
shaped percussion marks, indicated by the arrovichvettso indicate their directionality. b & ¢) High
magnification images of striations and associatedkly developed mineral polish.



Cutting
soft
material

Supplementary Figure S4. Chez-Pinaud/Jonzac biféuiraing flake CPN D16-486 (Charente-
Maritime). The white and black line demarcatesztiee of mineral use-wear traces comparable to
pyrite. The arrow indicates the orientation ofatidns. Other observed microwear traces are ingticat
a & b) High-magnification images of mineral poliahd striations.



Side A Side B
Supplementary Figure S5. Chez-Pinaud/Jonzac b@&dé¢ D18-190 (Charente-Maritime). The star

indicates the zone of percussion and associatettiagiconcentrated along a flake scar ridge
produced during some unknown pounding activity sgug flintknapping due to presence of a few
linear gouges. The arrow indicates the probablgation of force due do some C-shaped percussion
marks opening proximally and removals occurringtanproximal side of the ridge. There are no
associated mineral traces. a) Low-magnificationgenaf percussion marks and crushing.

Supplementary Figure S6. Chez-Pinaud/Jonzac bifduiraing flake CPN D18-200 (Charente-
Maritime). The star indicates the zone of percus§lioear gouges/surface removals) concentrated
along a flake scar ridge likely produced while thimapping. There are no associated mineral trages.
Low-magnification image of the surface removals/yesl



Side A Side B
Supplementary Figure S7. Chez-Pinaud/Jonzac b@&d¢ D19-823 (Charente-Maritime). The star
indicates the zone of percussion and associatéatswouges likely produced while flintknapping.
There are no associated mineral traces. a) Low-ifieagfion image of linear and ovate surface
gouges.



Side A Side B
Supplementary Figure S8. Chez-Pinaud/Jonzac b@&d¢ E13-718 (Charente-Maritime). The white
line demarcates the zone of mineral use-wear trsm®ewhat similar to pyrite. The arrow indicates
the orientation of striations. The star indicate®ae of percussion containing percussion marks wit
ambiguous directionalities (b) and a zone of heaughing near the proximal end (a). The presence of
a few linear gouges suggests this zone may hawveusssl both for flintknapping/retouching and fire
making. ¢ & d) High-magnification images of strais and associated moderately developed mineral
polish.



Cutting/chopping?
medium hard
material

Percussion

traces (wedge?) X X X X X X
Side A Side B
Supplementary Figure S9. Chez-Pinaud/Jonzac b@&d¢ E13-748 (Charente-Maritime). The white

line demarcates the zone of mineral use-wear trem®parable to pyrite. The star on Side A indicates
a zone of percussion containing numerous C-shapexdigsion marks that open distally (a) in good
agreement with the striations (arrow). On SidehB,star encompasses a zone of percussion
containing multiple linear gouges (d) indicatingstiurface was used for retouching/flintknapping. b
& c¢) High-magnification images of mineral polishdastriations. Other observed microwear traces are
indicated.



' Scraping hard
\material
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Supplementary Figure S10. Chez-Pinaud/Jonzac aifdgnning flake CPN E14-161 (Charente-
Maritime). The white and black line demarcatesztiee of mineral use-wear traces comparable to
pyrite. The arrow indicates the orientation ofatidns. Other observed microwear traces are ingticat
a) High-magnification image of mineral polish ardagions.

Cutting
soft
material

Supplementary Figure S11. Chez-Pinaud/Jonzac aifdgnning flake CPN E14-243 (Charente-
Maritime). The white and black line demarcatesztywe of well-developed mineral use-wear traces
comparable to pyrite. The arrow indicates the aaiton of striations. Other observed microwear
traces are indicated. a) Low-magnification imagéhefsurface highlights the heavy rounding of flake
scar ridges. b & ¢) High-magnification images oflvdeveloped mineral polish, striations and slightl
wider and deeper surface scratches.

Soft
material




Cutting
meat

Supplementary Figure S12. Chez-Pinaud/Jonzac &ifdgnning flake CPN E14-276 (Charente-
Maritime). The white and black line demarcatesztiee of moderately to weakly developed mineral
use-wear traces somewhat similar to pyrite. Thevamdicates the orientation of striations. Other
observed microwear traces are indicated. a) Higbnifiaation images of mineral polish and
striations.

a 100 um

Cutting
\
Side A Side B

Supplementary Figure S13. Chez-Pinaud/Jonzac Hifageent CPN E15-324 (Charente-Maritime).
The white and black line demarcates the zone oéralruse-wear traces comparable to pyrite. The
arrow indicates the orientation of striations. @thleserved microwear traces are indicated. a & b)
High-magnification images of mineral polish andadions.

Scraping hard
mineral material




Supplementary Figure S14. Chez-Pinaud/Jonzac aifdgnning flake CPN E15-370 (Charente-
Maritime). The white line demarcates the zone oferal use-wear traces comparable to pyrite. The
arrow indicates the orientation of striations. aHih-magnification images of mineral polish and
striations.



Supplementary Figure S15. Chez-Pinaud/Jonzac fe¢dugifacial thinning flake CPN E16-550
(Charente-Maritime). The white line demarcatesziige of mineral use-wear traces comparable to
pyrite. The arrows indicate the slightly variabléeatations of striations, possibly indicating more
than one use episodes. ¢) Low-magnification imddbheosurface showing extent of ridge rounding
and bright polish, possibly enhanced during uspriehension polish. a, b, d, e) High-magnification
images of mineral polish and striations.



~———— (utting soft
to medium
hard material
(butchery?)

Side A Side B
Supplementary Figure S16. Chez-Pinaud/Jonzac b@&d¢ E18-30 (Charente-Maritime). The white

line demarcates the zone of mineral use-wear trem®parable to pyrite. The arrows indicate the
slightly variable orientations of striations, pdsgiindicating more than one use episode. Other
observed microwear traces are indicated. a) Lownifiagtion image of the surface showing extent of
ridge rounding. Arrows indicate two small (diffitab see) distally opening percussion marks. a)
High-magnification image of planed flake scar ridgjeh well-developed mineral polish and
striations. b) High-magnification image of well-ddoped mineral polish and intersecting striatiohs o
different directionalities.

A

meat

B, 2 mm R 2 mm
Supplementary Figure S17. Chez-Pinaud/Jonzac aifdgnning flake CPN E18-32 (Charente-
Maritime). The star indicates a zone of percussioth the left flake scar containing percussion ksar



with variable directionalities (a), and the rigltikde scar possessing numerous truncated percussion
marks (b). There are no associated mineral tr&ad®r observed microwear traces are indicated.

Supplementary Figure S18. Chez-Pinaud/Jonzac &ifdgnning flake CPN E19-318 (Charente-
Maritime). The white and black line demarcateszbee of mineral use-wear traces comparable to
pyrite. The arrow indicates the orientation of $itations. The star indicates these traces astddc
within a zone of heavy percussion and crushingtf€) percussion mark directionalities being
variable, though many open distally in agreemett #ie striations. a & b) High-magnification
images of well-developed mineral polish and siiadi



Supplementary Figure S19. Chez-Pinaud/Jonzac b@&d¢ E19-425 (Charente-Maritime). The white
line demarcates the zone of mineral use-wear trem®parable to pyrite. The arrow indicates the
orientation of the striations. a—d) High-magnifioatimages of mineral polish and striations.



e 200 pm r o ; 200 um
Supplementary Figure S20. Chez-Pinaud/Jonzac b@&d¢ F15-55 (Charente-Maritime). The white
line demarcates the zone of mineral use-wear trem®parable to pyrite. The arrow indicates the
variable orientations of the striations, suggestimge than one use episodes. The star indicates the
traces are located within a zone of percussionCtsbaped percussion marks oriented towards the



distal end (a) likely related to fire making (thecavs in the image indicating the locations and
directionalities of the percussion marks), andrtiege variable direction percussion marks and linear
gouges (b) suggesting the biface was also usdtirftknapping/retouching (the asterisk on the bifac
and arrow in the low-magnification image point@ateone of percussion marks truncated by a later
flake removal). c—f) High-magnification imagesvedll-developed mineral polish and striations
showing variable directionalities. The particuladigep striations may be related to the
flintknapping/retouching activities.

Supplementary Figure S21. Chez-Pinaud/Jonzac aifdgnning flake CPN F15-397 (Charente-
Maritime). The white and black line demarcateszbee of mineral use-wear traces comparable to
pyrite. The arrows indicate the variable orientasiof the striations, suggesting at least two ejgiso

of use. a) Low-magnification image of rounding a@@nflake scare ridge and associated polish. b & c)
High-magnification images of well-developed mingralish and striations, with image b showing a
location where the variably oriented striationgisect.
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Supplementary Figure 22. Chez-Pinaud/Jonzac bEate F16-73 (Charente-Maritime). The white
lines demarcate the zones of mineral use-weardrdd¢e arrows indicate the orientations of the
striations, the bi-directional nature of the staas on Side A possibly suggesting at least twsajgs
of use. The star indicates these traces are as=eiith a zone of percussion, the generally C-stlap
percussion marks on Side A (a) opening towardsigfine ride of the distal end (arrows in the image
indicate the locations and directionality of thesecussion marks). b) High-magnification image of
deep, wide grooves/striations associated with weadéleloped mineral polish, somewhat similar to
experimental traces resulting from flintknappinggrehing quartzite. Quartzite results in minimal
surface gouging compared to knapping flint. Low-mifigation image (c) and high-magnification
image (d) of deep linear grooves/striations on &d&he isolated nature of the traces on Side B,
along with absence of associated mineral polishpamdussion marks suggests use of this side was
minimal. Other observed microwear traces are irtdita



Side A Side B

Supplementary Figure S23. Fonseigner 77-31 bifacedpogne). The white lines demarcate the zones
of mineral use-wear traces comparable to pyrite ditntows indicate the orientations of the striagjon
the bi-directional nature of the striations on S&lpossibly suggesting at least two episodes afajse
High-magnification image of mineral polish and ations on Side A. b & ¢) High-magnification
images of mineral polish and striations, with imagshowing a location where the variably oriented
striations overlap. Polish possibly related to predion is present on the proximal half of the kafan
both sides.



Supplementary Figure S24. Fonseigner 77-A2 bifBoedogne). The white lines demarcate the zones
of mineral use-wear traces comparable to pyritéh wotable rounding of flake scar ridges. The
arrows indicate the orientations of the striatia)sHigh-magnification image of mineral polish and
striations on Side A. b & c¢) High-magnification iges of mineral polish and striations on Side B. d)
High-magnification image of polish possibly resudtifrom prehension. Possible prehension polish is
present on the proximal half of the biface on xitles.



Supplementary Figure S25. Bous-des-Vergnes bifaté 2B (Dordogne). The white line demarcates
the zone where mineral use-wear traces somewhgiaraivle to pyrite are present. The arrows
indicate the orientation of striations. The statigates the primary zone of percussion, thougtaiedl
percussion marks appear throughout the use zoaek Bbx (Side B) indicates a zone of heavy
damage and metallic traces from contact with n{stadvel?). a-d) High-magnification images of
mineral polish and striations with perpendiculdeisecting directionalities indicating at least tuse
episodes. This is the only archaeological piech siitiations oriented perpendicular to the long axi
of the tool.
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Supplementary Figure S26. Bous-des-Vergnes bifaté®1 (Dordogne). The white lines demarcate
the zones where mineral use-wear traces comparaplgite are present. The arrows indicate the
orientation of striations. a-d) High-magnificatimnages of mineral polish and striations oriented
parallel to the long axis of the biface.



Side A

Supplementary Figure S27. Bous-des-Vergnes bifasé B51 (Dordogne). The star indicates the
zone of percussion. a) Low-magnification imagethefgouges in the surface of the flint resulting
from retouching/flintknapping the sharp edge oftaroflint tool.
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Supplementary Figure S28. Bous-des-Vergnes bifade 229 (Dordogne). The stars indicate zones
of percussion. a & b) Low-magnification images efqussion marks likely caused by an unknown
pounding activity or flintknapping.
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Supplementary Figure S29. Bous-des-Vergnes bifade 292 (Dordogne). The white lines
demarcate the zones where mineral use-wear traogsacable to pyrite are present. The star on Side
A indicates the primary zone of percussion and aeawshing, though percussion marks are present
throughout use zone. The arrows indicates the tatien of striations. Other observed microwear
traces are indicated. a) High-magnification imafymimeral microwear traces within a percussion
mark fracture. b) High-magnification image of mialemicrowear traces with striations showing
intersecting directionalities, suggesting more tbae use episode. c¢) High-magnification image of
mineral microwear traces on flake scar ridge.



Side A Side B

Supplementary Figure S30. Bous-des-Vergnes bifaké 31 (Dordogne). The white line on Side B
demarcates the zones where mineral use-wear teegsesent. The star on Side A indicates a zone
of percussion with a few linear gouges, suggediigf use as a retoucher. The arrow indicates the
orientation of striations. a & b) High-magnificatiamages of mineral polish and striations oriented
roughly parallel to right lateral edge comparabl@yrite traces.
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Supplementary Figure S31. Bous-des-Vergnes bifaté 582 (Dordogne). The black lines
demarcate the zones where mineral use-wear treeggesent (notable rounding of flake scar ridges,
striations and relatively poorly developed polisihe arrows indicate the orientation of striations
roughly parallel to the long axis of the bifaceh@tobserved microwear traces are indicated. a & b)
High-magnification images of mineral microwear gag¢striations and poorly developed polish)
somewhat comparable to pyrite.
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Supplementary Figure S32. Meyrals biface (Dordoghieg white line demarcates the zone where

use-wear traces comparable to pyrite are presbstailrows indicate the orientation of striationse T
star indicates the zone of percussion marks withigmous directionalities, though the majority open
proximally. Asterisks indicate zones of percussimarks that have been truncated by subsequent flake
removals. a) Low-magnification image of a clustepercussion marks (center) and truncated
percussion marks (left flake negative). b & c¢) Highgnification images of mineral microwear polish
and striations showing slightly variable directitii@s, possibly indicating at least two use epe&sd



Side A Side B
Supplementary Figure S33. Sarlat biface (Dordoghieg.white line demarcates the zone where use-
wear traces largely similar to pyrite are pres€he star indicates the primary zone of percussion,
though isolated percussion marks appear througheuise zone. The arrows indicate the orientation
of striations. a) Low-magnification image of a ¢krsof C-shaped percussion marks and the inferred
direction of applied force (arrows). b) High-maggstion image of mineral microwear polish (fairly
weakly developed) and striations traces orientedty parallel to right lateral edge. ¢) High-
magnification image of mineral polish and striasariented towards distal tip. d) Low-magnification
image of moderately worn flake scar ridges assediwiith lighter colored linear traces that could be
attributed to variable patination of additive regd from rubbing a hard siliceous material (eigt)fl



Cutting soft to
medium hard
material (butchery?)

Supplementary Figure S34. Pech de 'Azé | bifacé PiR-404 (Dordogne). The white lines
demarcate the zones of mineral use-wear tracesaraivp to pyrite. The arrows indicate the
orientations of the striations, the bi-directionature of the striations on Side A possibly indiebf

at least two episodes of use. The stars encompass bf percussion on both Side A (a) and B (b)
comprised of C-shaped percussion marks openingligigarrows). The coarser-grained nature of the
flint makes these marks particularly difficult tees especially in the photos. c—f) High-magnificati
images of mineral polish and striations on SidemnA B.



Side A Side B

Supplementary Figure S35. Le Prissé biface BP 2(B2@&nées Atlantiques). The black line on Side
A demarcates the zone where use-wear traces aenpi@noderate ridge rounding, poorly developed
polish and striations and a couple of percussiorkspawhile the star on Side B indicates a zone of
percussion, possibly related to an attempt to usetiges of this deep flake negative as a platform
further thin the biface. The arrow indicates thiemtation of striations. a) High-magnification ingag

of unidentified mineral traces (striations, minatiph) associated with an impact mark.
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Supplementary Figure S36. Le Prissé biface BP 20Py@&nées Atlantiques). The white line
demarcates the zone of relatively poorly develapetiambiguous mineral use-wear traces are
present. The arrow indicates the orientation éétsbns. The star indicates a zone of percussidi wi
moderate crushing. Other observed microwear tracesdicated. a) Mineral polish and striations
within a percussion mark. b & ¢) High-magnificatiomages of unidentified mineral polish and
striations. Side B (no traces) is missing due toraupted file.
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Supplementary Figure S37. Le Prissé biface BPR2BD2 (Pyrénées Atlantiques). The stars indicate
two zones of percussion, each containing a fevatigeuges suggesting brief use as a retoucher. The
black line demarcates the zone of mineral use-tvaaes somewhat similar to pyrite that is appayentl
unrelated to the percussion zones. The arrow itelib@ orientation of striations. Other observed
microwear traces are indicated. a) High-magnifaratmage of mineral polish and striations.
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Supplementary Figure S38. Experimental biface 3g@f;ussed with pyrite nodule fragment for 30
minutes to make fire. The white line demarcategéisaltant zone of pyrite use-wear traces. The star
indicates the presence of a zone of heavy perausEie white arrow indicates the direction of force
applied by the pyrite (the active element). a &lijh-magnification images of pyrite mineral polish
and striations. c) Low-magnification image of a skekluster of percussion marks and crushing along
a flake scar ridge.
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Supplementary Figure S39. Experimental biface 3g@licussed with pyrite nodule fragment for 5
minutes to make fire. The white line demarcategdiseltant zone of pyrite use-wear traces. The star
delineates a small zone of percussion compriséiisiiaped percussion marks opening distally (c;
arrows indicate directionality). The arrow indicatle direction of force applied by the pyrite (the
active element). a & b) High-magnification imagégwrite mineral polish and striations. ¢) Low-
magnification image of small C-shaped percussiorken@rrows point to individual percussion marks
and indicate the directionality).



00 um % % d
ﬂ;ssed against pyrite nodule fragment 500
times to make fire. The white line demarcates éseltant zone of pyrite use-wear traces. The star
indicates the presence of a zone of heavy perauasio crushing. The black arrow indicates the
direction of force applied by the biface (the agtélement) against the pyrite, with the white arrow
indicating the direction C-shaped percussion magen. a) Low-magnification image of percussion
marks and crushing along a flake scar ridge. b)-bmagnification image of crushing along the
proximal edge of the biface. ¢ & d) High-magnificatimages of pyrite mineral polish and striations.
Gold-coloured, highly reflective areas correspangytrite residue remaining after cleaning.
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uplementary Figure S41. xperimental biface 3&ide A). Zone A was used to abrade the edge
of a large flint biface (passive element) for 5 mi@s using a back-and-forth motion (black arrows).




Zone B used as a surface for “backing” the edgeftifit flake (active element), which was forcejull
rubbed against the biface for 5 minutes transviersige flake's edge (direction of motion indicated
the white arrow). The white lines demarcate theltast zones of flint use-wear traces. The star
indicates the presence of a zone of percussiongnar& b) High-magnification images of flint
mineral polish and weak striations in Zone A. cikmagnification image of small, bidirectional C-
shaped percussion marks (arrows indicate diredttghan Zone A. d) Low-magnification image of
small, unidirectional C-shaped percussion mark®ya indicate directionality) in Zone B, apparently
caused by the sudden change in relief as the flaksed over the step-fracture and dropped onto the
lower surface. e & f) High-magnification imagesflirit mineral polish and striations in Zone B.



of pyrite crystal aggregate for 5 minutes to make Zone D was percussed with a pyrite nodule



fragment for 2 minutes to make fire. The white $memarcate the resultant zones of pyrite use-wear
traces. The stars indicate clusters of C-shapemlipgion marks opening distally (low-magnification
images c and d; arrows indicate directionaliti&@$e white arrows indicate the direction of force
applied by the pyrite (the active element) to eash zone. a & b) High-magnification images of gyrit
mineral polish and striations in Zone A. ¢) Low-mégation image of small, bidirectional C-shaped
percussion marks (arrows indicate directionalityYone C. e & f) High-magnification images of
pyrite mineral polish and striations in Zone D.
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Supplementary Figure S43. Experimental biface 3&rde A). Zone A was abraded by a piece of
sandstone (active element) for 5 minutes usingci-bad-forth motion (white arrows). Zone B was
abraded by a piece of river-rounded quartz (neegpsctive element) for 5 minutes using a back-and-
forth motion (white arrows). The white lines denaecthe resultant zones of use-wear traces. a & b)
High-magnification images of more streaky sandstoireeral polish and striations in Zone A. ¢ & d)

High-magnification images of quartz mineral poléstd weak striations in Zone B, often exhibiting a
more reticulated appearance.




Supplementary Figure S44. Experimental biface 3&rde B). Zone C was abraded by a piece of
iron-cemented sandstone (active element) for 5 tesusing a back-and-forth motion (white arrows).



Zone D was percussed with a large single euhegriierystal (active element) for 2 minutes to

make fire (the white arrow indicates the directidriorce). The white lines demarcate the resultant
zones of use-wear traces. The star in Zone D iteBagduster of C-shaped percussion marks opening
distally (e; arrows indicated the directionalit@¢he percussion marks). a & b) High-magnification
images of iron-cemented sandstone mineral polighsarations in Zone C. Reddish areas are residues

remaining after cleaning. ¢ & d) High-magnificatimnages of pyrite mineral polish and striations in
Zone D.



Supplementary Figure S45. Experimental biface 3&rde A). Zone A was used to abrade a piece of
limestone with some sandy inclusions (passive eddnfier 5 minutes using a back-and-forth motion
(black arrows). Zone B was forcefully rubbed withaved pyrite nodule fragment 100 times to make
fire (the white arrow indicates the direction oftina of the pyrite as it was pushed downward while
the black arrow indicates the direction of motidnihe biface as it was simultaneously pulled

upward). The white lines demarcate the resultanéz®f use-wear traces. a & b) High-magnification
images of domed limestone mineral polish in Zond@We deep striations/grooves are likely caused by
sandy inclusions. ¢ & d) High-magnification imagégyrite mineral polish and striations in Zone B.




Supplementary Figure S46. Experimental biface 3&rde B). Zone C was percussed with a pyrite
nodule fragment (active element) for 2 minutes &kenfire (the white arrow indicates the directidn o
force). Zone D was used to abrade a the calcatex of a flint nodule for 5 minutes using a back
and-forth motion (black arrows). The white linesrdecate the resultant zones of use-wear traces. a &
b) High-magnification images of pyrite mineral @blj striations and larger scratches along flake sca
ridges in Zone C. ¢ & d) High-magnification imaggsilomed limestone mineral polish and weaker,
undulating striations in Zone D.



Supplementary Figure S47. Experimental biface 3&ride A). Zone A was used to flintknap/retouch
a large flint biface (passive element) for 100kstsi Zone B used as a surface for “backing” theeedg
of a flint flake (active element), which was forally rubbed against the biface 200 times transvirse



the flake’s edge (direction of motion indicatedtbg white arrow). Zone C was used to
flintknap/retouch the edge of a quartzite core gpaselement) for 100 strikes. Zone D was used to
more lightly flintknap/retouch the edge of a diffat quartzite core (passive element) for 100 srike
The white lines demarcate the resultant zonesefnesar traces. The black arrows indicate the motion
of the biface as it was used for flintknapping/tetioing. Stars indicate zones of percussion. a) Low-
magnification image of percussion marks and satfigouging in Zone A. b) High-magnification

image of flint mineral polish and weak striationsZione A. ¢ & d) High-magnification images of
weakly reticulated flint mineral polish and strats in Zone B. e & f) High-magnification images of
poorly developed quartzite mineral polish and witlep grooves in Zones C and D, respectively.



Supplementary Figure S48. xerimental biface 3&rde B). Zone E was used to back the edge of a
flint blade (passive element), which was forcefulipbed with the biface 100 times transverse to the
blade’s edge (direction of biface motion indicabgdthe black arrow). Zone F lightly retouch the edg



of a large carinated flint scraper (passive elejientl00 strikes (black arrow indicates the motidn
the biface). Zone G was initially percussed withyedte nodule fragment (active element) for 3
minutes to make fire (the white arrow indicatesdhrection of force) and then abraded with the edge
of a flint core (active element) for 2 minutes gsaback-and-forth motion (black arrows). The white
lines demarcate the resultant zones of use-wezedr&tars indicate zones of percussion. a) High-
magnification image of flint mineral polish and Wesdriations in Zone E. b) High-magnification
image of flint mineral polish and striations in ZoR. ¢) Low-magnification images of percussion
marks and surficial gouges in Zone F. d & e) Highgmfication images of overlapping pyrite and
flint mineral polish and striations in Zone G.



Supplementary Figure S49. Experimental biface 3&ide A). Zone A was used to strike a fragment
of pyrite crystal aggregate (passive element) foniiButes to make fire (black arrow indicates the
direction travelled by the biface). Zone B was derhby a piece of meta-quartz (active element? for



minutes using a back-and-forth motion (white arfowsne E was percussed with a pyrite nodule
fragment (active element) for 5 minutes to make (ithe white arrow indicates the direction of frce
The white lines demarcate the resultant zonesesfnesar traces. Stars indicate zones of percussjon.
Low-magnification image of distally-opening C-shdpmercussion marks (arrows) clustered along a
flake scar ridge in Zone A. b) High-magnificationage of pyrite mineral polish and striations in
Zone A. ¢ & d) High-magnification images of pyritgneral polish and striations in Zone E. e & f)
High-magnification images of somewhat reticulateztarquartz mineral polish and striations/grooves
in Zone B.
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Supplementary Figre S50. Experimental biface 3&rde B). Zone D was used to flintknap/retouch
a large flint flake (passive element) for aroun® 2@ikes. Zone E was struck 20 times (white arrow
indicates the direction of force) and then abrauled piece of iron-cemented sandstone (active




element) for 1 minute using a back-and-forth motigack arrows). The white lines demarcate the
resultant zones of use-wear traces. The star itedi@azone of percussion in Zone C. a & b) High-
magnification images of weak flint mineral polishdastriations in Zone C. c) Low-magnification
image of percussion marks and surficial gougingane C. d) Low-magnification image of red iron
residues remaining in Zone D after cleaning. e ®ijh-magnification images of weakly developed
iron-cemented sandstone mineral polish and stnatend red iron residue in Zone D.
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Supplementary Figure S51. Experimental tool 3478usifacial double-scraper, the flaked surface
having been used as a grinding surface for a mithematite (active element) for 10 minutes (Zone
A) and 5 minutes (Zone B) using a back-and-forthiom(black arrows). The black lines demarcate
the resultant zones of use-wear traces and reduessia & b) High-magnification images of hematite
mineral polish in Zone A. ¢ & d) High-magnificatiamages of hematite mineral polish in Zone B.
The polish is quite bright and tends to lack swoiz, though undulations in the surface topography
can indicate the directionality of the traces, esly at lower magnifications. Fine, recurrent
fractures akin to frictive tracks (aka chattersjesdn be seen in image d.



Supplementary Figure S52. Experimental biface 34 Zunifacial scraper, the flaked surface having
been used as a grinding surface for a piece ohgedactive element) for 5 minutes using a baatt-an
forth motion (white arrows). The white line demdesathe resultant zone of use-wear traces. a —c)
High-magnification images of goethite mineral poli$he bright, undulating polish is very similar to
hematite, as are the common presence of overlafyitige tracks, evident in images a and c.



Supplementary Figure S53. Experimental tool 3480usifacial scraper, the flaked surface having
been used as a grinding surface for a piece of arasg dioxide (active element) for 5 minutes using
a back-and-forth motion (white arrows). The whiteeldemarcates the resultant zone of use-wear
traces. a & b) High-magnification images of mangandioxide mineral polish. The isolated
grooves/striations are likely caused by sandy #giohs, which also give the polish a ‘siliceous feel
akin to flint, quartz or iron-cemented sandstone.



Supplementary Figure S54. Experimental tool 34&lusifacial scraper, the flaked surface having
been used as a grinding surface for a piece of amesg dioxide intercalated with calcite (active
element) for 5 minutes using a back-and-forth mofighite arrows). The black line demarcates the
resultant zone of use-wear traces. a & b) High-rifgition images of manganese dioxide/calcite
mineral polish.
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