Supplementary Information for
Middle and Later Stone Age lithic raw material management in the Tankwa Karoo, South Africa

Figure S1; Tables S1-S10
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Figure S1. Raw materials: (A) Fine-grained translucent ‘Dwyka’ quartzite, (B) ‘Ecca’ quartzite, (C) white vein quartz, (D) crystal quartz cobble from the Tankwa River, (E) red quartz breccia from Dwyka geology, (F) knapped red quartz breccia, (G) red jasper-like CCS from Dwyka geology.


Table S1. Raw material classifications and sub-categories distinguished in this study
	Raw material
	Description, properties and observed sources
	Sub-categories

	
	
	Code
	Description

	Hornfels
	Fine-grained metamorphosed shale formed through contact with intrusive dolerite dykes (also called indurated shale or lydianite). It has a homogeneous grain and good conchoidal fracture but this is often unpredictable and prone to shatter. Primary sources outcrop along dolerite dykes, and 
secondary cobbles occur in rivers flowing from Karoo geology (Tankwa, Renoster) including the Doring.
	H
	Dark-grey hornfels (orange/red/brown pat). Outcrop and tabular cobbles

	
	
	HV
	More shaley variant, typically on Dwyka geology

	Quartzite
	Metamorphosed sandstone, coarse-grained, usually with predictable fracture.
It occurs in exposed quartzitic sandstone outcrops which can be finer-grained, as scree cobbles and river cobbles.
	QZT-fg
	Fine-grained

	
	
	QZT-mg
	Medium-grained

	
	
	QZT-cg
	Coarse-grained

	
	
	QD
	Dwyka translucent type

	
	
	QE
	Ecca type

	
	
	QR
	River cobble

	Silcrete
	Fine-grained siliceous rock with conchoidal, usually predictable fracture but can be disrupted by large quartz grains or conglomerate inclusions.
Observed to outcrop in several localities and reported as cobbles in Doring River.
	S
	No/indeterminate cortex

	
	
	SO
	Outcrop cortex

	
	
	SC
	Cobble/fluvial cortex

	CCS (chert)
	Sedimentary fine-grained cryptocrystalline rock, some forms of which are equivalent to chert. It has a homogeneous grain with predictable conchoidal fracture, although inclusions may cause disruptions
It forms as nodules and lenses or bands on Karoo geology (Whitehill, Collingham and Prince Albert Formation; Ecca Group), and occurs in conglomerates (Nardouw Formation; Table Mountain Group) and tillites (Dwyka Group). Secondary pebbles or cobbles from Karoo geology are available in the Doring River north of Tankwa River confluence.
The two most common Ecca-derived types were informally distinguished based on appearance (C1 and C2).
	C1
	Light-grey, pitted. Orange or white cortex

	
	
	C1V
	Variant of C1 with darker bands or inclusions

	
	
	C1P
	Weathered form of C1 with heavy orange or white patination. Often the grey is only exposed at edges

	
	
	C2
	Glossy black or brown with brown/olive/yellow mottled patches. Occurs as globular inclusions or masses within a grey or brown matt matrix

	
	
	CJ
	Jasper-like red CCS, sometimes with quartz veins or inclusions

	
	
	CK
	Karoo-derived CCS but uncertain or unusual type

	
	
	CT
	CCS occurring as small conglomerate pebbles on Cape geology

	Dolerite
	Intrusive igneous rock occurring as dykes (linear features) and sills (horizontal sheets, forming flat-topped mesas). It is very hard, and contains iron minerals which weather through oxidation to red or orange-brown. Most usage is from outcrop sources.
	D
	Dark-grey/black (orange/red patina)

	
	
	D/H
	Fine-grained dolerite with a texture approaching hornfels. Typical of the eastern Ecca area

	
	
	D1
	Iron-rich dolerite (black, fine-grained when flaked), with imprinted dendritic weathering pattern and track-like lines in cortex. Specific to De Zyfer area (DZ5)

	Quartz
	Macrocrystalline rock with non-conchoidal and unpredictable fracture. Quartz pebbles occur in conglomerates (usually poor quality, prone to shatter), hydrothermal vein quartz in various geologies, and quartz crystals (high quality, clear quartz) observed in the Tra-Tra River. Large crystal quartz pebbles/small cobbles were observed in the Tankwa gravels.
	QW
	White

	
	
	QC
	Crystal

	
	
	QC1
	Translucent or clear but without the clarity of QC

	Other
	
	
	

	Breccia (quartz breccia)
	Sedimentary rock formed of small angular fragments of quartz within a fine-grained matrix. Grey, red and purple types occur in seams of large blocks running north-south across the Dwyka ridges at Tweefontein.
	B1
	Dark-grey

	
	
	B2
	Pink/red

	
	
	B3
	Purple

	Dwyka
	Miscellaneous rock types occurring in the Dwyka tillite, originating from wide-ranging source geologies. The fine-grained matrix supporting these clasts was also flaked.
	DW
	Various Dwyka-derived rocks

	Chalcedony
	Microcrystalline form of quartz (often grouped with CCS elsewhere). Translucent, usually milky-white and fibrous, found in small flat nodules particularly around Volmoersfontein (eastern Ecca geology).
	CH
	Translucent fine-grained CCS

	Fine-grained sedimentary
	Fine-grained sedimentary rocks typical of Ecca Group formations. These include shale, mudstone and siltstone, distinguished mostly by texture and grain-size, although these categories are not always clear.
	MU
	Mudstone (fine clay-like grain)

	
	
	SH
	Shale (laminated mudstone)

	
	
	ST
	Siltstone (grittier texture)

	CCS/shale
	Grey shaley material grading into fine-grained white/orange bands with a similar texture to chert. Occurs in two areas of Ecca geology, at Spitzkloof (Prince Albert Formation) with a dendritic weathering pattern, and De Zyfer (Tierberg Formation) with thin pitted CCS-like layers.
	
C/S
	Fine-grained grey shale grading into white chert-like

	Ferruginous 

	Iron-rich rocks including haematite, ferricrete and banded ironstone.
Haematite is a dense iron-rich mineral with a glossy metallic texture, occurring as small nodules and pebbles. It is infrequent and associated with different geological contexts.
Ferricrete is formed as a cemented duricrust, likely originating from Cape quartzitic geology.
Banded ironstone is a sedimentary rock consisting of layers of iron oxides and shale (or chert), likely deriving from Dwyka tillites.
	HE
	Black/very dark-red glossy, metallic texture. Very dense

	
	
	FE
	Dark purple/red iron-rich quartzite-like material

	
	
	BI
	Brown fine-grained sedimentary material with orange/yellow iron-rich bands
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Table S2. Descriptions of MSA and LSA sites sampled in 1×1m squares (ordered from west to east)
	Site
	Geology
	Period
	Site details

	KRAAI1
	Cape
	LSA
	North-eastern rocky end of Agtersfontein plateau, at the southern edge of rock band (east of KRAAI2). KRAAI1 is a cave set back 550 m from the track across a ploughed field. It is a very long, high shelter with densely layered well-preserved fine-line rock art panels, notably including elephants and handprints (also finger-painting, finger-dots and crayon-line styles). The cave floor is quite uneven and rocky, but with deposit built up against large boulders at the front. The assemblage is typical LSA and very dense, comprising mostly hornfels, quartz and CCS (grey C1). Formal tools include several thumbnail scrapers/scrapers and there is one silcrete flake with fluvial cortex. A broken wooden peg was inserted into a crack where the cave wall and ceiling meet. Two pottery fragments were observed, one decorated with incised lines.
Two squares sampled.

	AGT12
	Cape
	LSA
	South of the Agtersfontein farm and dam, around 800 m along the left fork of the track. The shelter is a low tunnel on a large isolated outcrop next to the farm track (obscured by thick bushes). It is currently used to store tractor/car tyres and farm equipment parts, making the inside of the shelter is difficult to access. Artefacts are mostly in the gravelly wash out in front of and behind the shelter openings. The assemblage is typical LSA, including thumbnail scrapers and bipolar cores/pièces esquillées. Raw material use is primarily hornfels (heavily patinated/ degraded), CCS, and quartz. Rock art panels (fine-line, finger-painted, finger-dots, crayon-line and handprints) are situated around the outside of the outcrop and the inside shelter, though many are obscured by a thick layer of soot. There is a row of five burnt wooden pegs stuffed into a crack in the rock. There were also pottery fragments and a broken lower grindstone.
Three squares sampled outside of the shelter. 

	AGT11
	Cape
	LSA
	Towards the southern edge of Agtersfontein plateau, on the southernmost large rocky outcrop, almost overlooking Tra-Tra River. The cave is around the corner of the outcrop on its northern side, further west. It is the largest (only substantial?) cave in the area (except for AGT9 which does not have much ‘living space’) with a round mouth and likely has a considerable build-up of deposit. It has dense and complex rock art panels (fine-line, finger-painted and crayon lines), with mixed preservation. The remains of a hearth and grass bedding are partially exposed under deposit towards back of cave (extreme care was taken not to disturb the deposit with minimal walking off the bedrock). There is a moderate LSA surface assemblage, mostly along the drip-line, comprising hornfels, quartz and CCS, including three adzes (unusual east of the Cederberg) and four pièces esquillées. There was also some MSA quartzite with faceted platforms, elongated pieces and a radial core. Non-lithic finds included bone, ochre (some with grinding striations), a marine shell fragment, and a fossilised bird bone with diagonal parallel incisions.
Two squares were sampled from near the drip-line of the main cave floor, with five additional samples to increase artefact numbers (all artefacts within an arm’s reach of a central point; ~1 m radius).

	TRA14A

TRA14A cont.
	Cape
	LSA
	On the southern side of the Tra-Tra River, a high shallow overhang in the cliff. It is slightly deeper than the other shelters along the southern cliff, and is set further back from the current river. It has the densest concentration of LSA observed on the southern side of the river, including the adjacent overhangs (TRA14B and TRA14C). Raw materials comprise hornfels, quartz and some CCS. Diagnostic pieces include side/end scrapers and bipolar cores/pièces esquillées, as well as a few pottery and ostrich eggshell fragments, and very faded rock art.
Two squares sampled.

	TRA9CD
	Cape
	MSA
	On the north side of the Tra-Tra River, on a sandy clearing raised above the current river channel. The scatter extends from the base of slope, eastwards of and up to an outcrop of fine-grained quartzite. Broadly it is an eastward continuation of the TRA9C scatter (below a small overhang) into an open area (distinguished from TRA9D on the level above and to the east). There is considerable erosion of fine sediments with artefacts collecting along shallow gullies. However, there are still a lot of surface artefacts if some burial has occurred. The site is notable for the high frequency and relative density of silcrete with a wide range of different colours and textures. A few artefacts may be LSA (CCS bladelet core) but the assemblage is predominantly MSA, featuring silcrete and fine-grained quartzite with finely faceted platforms and elongated/convergent flakes. Most artefacts are flakes and flake fragments with no retouched tools and few complete cores (one flat radial core).
Two squares sampled with a transect recording artefacts from the surrounds.

	KOB20
	Cape
	MSA
	At the head of the Kobaskloof valley, at its confluence with the Tra-Tra River. A large artefact scatter extends across the foot of the cliff, with artefacts amongst chunks and rubble on a sand/fragmented bedrock surface. Artefacts are MSA and there is a very high density of silcrete. Diagnostic types include unifacial points (n=20), bifacial/parti-bifacial points (n=5) and other points/convergent flakes, as well as a Nubian core and two overshot Nubian flakes. Some points are made in CCS, quartzite and hornfels but silcrete is the dominant raw material. There is a possible slight overhang in cliff above but no clearly defined feature. 
Three squares sampled with additional selected diagnostic artefacts recorded.

	MOR4
	Cape
	MSA
	Large raised bedrock platform on the south side of the Tra-Tra River, below the cliff. A huge MSA scatter extends for about 1 km. There is a circular historical enclosure towards the eastern end, possibly a threshing floor. A complete transect sample was unfeasible given artefact density and the extent of the site so ten sample squares were taken approximately 100 m apart. Squares 8, 9 and 10 are closer to northern edge of terrace where density is higher. Diatnostic artefacts in the wider area were mostly MSA (radial and blade cores) and some ESA, including handaxes/bifaces (n=8), points (n=4) and one quartzite Nubian core. It is likely that earlier and later phases of the MSA are represented. Most artefacts were flakes and cores with informal or single/opposed platform flaking. Artefacts use the local quartzite chunks lying on the land surface, as well some silcrete with outcrop cortex. Silcrete is mixed in quality but raw material nodules and minimally exploited pieces/high cortex proportions indicate a local source.
Ten squares sampled and diagnostic artefacts and silcrete recorded every time the area was crossed.

	MOR2
	Cape
	LSA
	When approaching from the Doring confluence, the second shelter in the cliff on the southern side of the Tra-Tra River. The shelter is elevated above the track, with a sharply angled roof and a long, steep talus slope below. It has a very dense LSA assemblage, similar to MOR1 but with comparatively little silcrete. Raw materials are mainly quartz, hornfels and CCS with a lot of small debitage. Quartz and CCS (C1) bipolar cores are common (n=73). Tooks comprise thumbnail and end scrapers (n=6) There is some faded rock art on different parts of the shelter wall but indistinct images. Four quartzite lower grindstones were also observed on the shelter floor.
Two squares sampled with additional diagnostic artefacts recorded.

	MOR1
	Cape
	LSA
	When approaching from the Doring confluence, the first shelter in the cliff on the southern side of the Tra-Tra River, immediately next to track but set back from the river channel by a sandy terrace. The shelter has a domed roof, relatively flat floor and quite a short talus slope with a very dense LSA assemblage. Artefacts include thumbnail scrapers (n=3), small single (and a few opposed and adjacent) platform bladelet cores (n=9), and bipolar cores. (n=8). The assemblage is mainly quartz, hornfels and CCS (C1) with a lot of small debitage, and has an unexpectedly high incidence of silcrete for an LSA site. These characteristics could suggest a Robberg age for at least some of the assemblage. There is finger-dot rock art and four wooden pegs are jammed into a crack on the back cave wall, as well as an ostrich eggshell bead blank with a drilled hole.
One square sampled with additional diagnostic artefacts recorded.

	EVLEI2
	Dwyka
	LSA
	North side of the Tankwa, by a cluster of rocks on the ridge immediately overlooking the Tankwa, by small gully (north-south orientation). An LSA scatter is concentrated on the east side of the outcrop. Sample square recorded on the slope just below the boulder cluster, at the densest part of the scatter. The assemblage is mostly hornfels but also CCS and quartz. The assemblage was generally informal (one thumbnail scraper), including large hornfels flakes which retained cortex.
One square sampled.

	BONTE2
	Dwyka
	LSA
	Cluster of conical koppies north of Sandkop, 5 km north of the Tankwa River channel. The south-western koppie (376 m spot-height) has a background MSA scatter and a LSA stone circle (windbreak?) on the far western edge, immediately overlooking the floodplain. The circle is constructed of medium-sized rocks but now collapsed, approximately 1.2 m in internal diameter. Most of the LSA assemblage is concentrated around the outside of the stone circle, with very little LSA around the koppie top otherwise. Artefacts are informal but typical LSA, including two bladelet cores but no bipolar cores or products. Raw materials are hornfels, quartz, CCS and fine-grained translucent Dwyka quartzite. There is also a tiny fragment of shell (possibly mussel or a freshwater species?), and a patch of burnt bone fragments (away from the windbreak/sample square).
The low density MSA scatter features quartzite, red patinated hornfels and occasional silcrete, with radial cores, faceted platforms and notchy edge-damage distinguishing it from later material.
One square sampled next to the stone circle; other diagnostic/non-hornfels artefacts recorded on the koppie top.

	TWEE3
	Dwyka
	LSA
	Edge of the southern ridge, just above the 300 m contour line overlooking the Tankwa floodplain. No stone structure but LSA assemblage similar to others in this koppie/ridge setting. Artefacts are hornfels and CCS, with some silcrete which may relate to a ‘background’ MSA scatter, although it was also used for a bladelet core. Use of C2 CCS is common. There were no retouched tools but four bladelet cores, as well as ground/striated ochre and a bone fragment.
One square sampled with other diagnostic artefacts recorded in the surrounds.

	TWEE10
	Dwyka
	LSA
	High ridge/plateau on the northern side of the Tankwa floodplain. On the western side of an incised north-south gully, on the edge of the ridge overlooking the river. The site is a circular stone structure, 3 m in diameter, a with moderate density LSA scatter in the general surrounds. The LSA scatter is mainly large hornfels flakes, with a few CCS and quartz pieces. There are no diagnostic cores or retouched artefacts.
One square sampled outside of the circle.

	TWEE5 (Tweefontein)
	Dwyka
	MSA/LSA
	Low ridge formed of Dwyka bedrock in the middle of the Tankwa river channel, north of the Brakfontein road. The scatter is primarily MSA and covers most of the ridge, concentrated at the centre and western end. The assemblage is characterised by Nubian and other preferential Levallois cores, unifacial points and high incidence of silcrete, consistent with the regional post-Howiesons Poort. 
The LSA scatters are associated with a stone circle (windbreak?) and on the southern edge of the main ridge (east), overlooking the river channel. The stone structure is circular, approximately 2 m in diameter, with no specific opening, made of moderate-to large blocks stacked 1-3 rocks high (quite collapsed but circular shape is clear). There is an empty sandy floor in centre of circle, slightly raised (~10cm of deposit?), with artefacts mostly outside. LSA artefacts are mostly flakes in hornfels, quartz and CCS. Four scrapers and one adze are the only LSA tools, with two quartz bipolar cores, one bladelet core and one tabular hornfels (Oakhurst?) core.
Three squares were sampled; one MSA and two LSA. The MSA scatter was also sampled in transects (2014), a grid (2015) and systematically targeting Levallois cores (2021).

	GANS4A
	Ecca
	LSA
	Southern side of Tankwa, ~5 km along the dirt track east of the R355. Towards the northern end of a ridge/promontory overlooking the Tankwa floodplain. The site is a well-defined stone circle (visible on aerial photos) made of small-to-medium blocks, layered approximately 50-60 cm high. The internal diameter of the wall is around 1.5 m with a white sandy deposit ~20-30 cm deep. There is a large quantity of ostrich eggshell fragments, including some large pieces >5 cm inside and outside the circle. Stone artefacts occur inside the circle but the density is greatest in the area outside. The assemblage is typical LSA with hornfels, CCS (particularly C2) and quartz but no formal tools or diagnostic cores. At least three unfinished ostrich eggshell beads (perforated blanks) were observed among the fragments.
Two squares sampled, to the northwest and southeast of the circle. A second square was recorded because the first did not seem to be a good representation of the density or character of the whole assemblage. Additional artefacts of silcrete (n=2) and CCS recorded, including two bladelet cores.

	PDK4
	Ecca
	LSA
	South of Perdekop, on the disturbed sandy alluvium of the Renoster River. The scatter is very likely in secondary context, although some pieces conjoin so there is some integrity to the scatter. The sandy floodplain nearby has remnant ploughing ridges.
Artefacts are final LSA with pottery, mainly unpatinated hornfels struck from informal tabular/cobble cores with flakes retaining cobble cortex. One formal tool is a double adze, and two further flakes have some adze-like step-flaking on one edge. There is some bipolar flaking of quartz and CCS (n=2 bipolar core/pièce esquillée in C1 CCS).
Two squares sampled with additional diagnostic artefacts.

	RWF1
	Ecca
	MSA
	Ridge on the north side of Renoster River, west of TKNP Roodewerf office. The ridge has a stone memorial cross and a 510 m spot-height. A dense MSA scatter extends across the ridge top. The flat ridge top surface is covered with rounded dolerite rocks, with sandy/gravelly clearings and patches woth eroding calcrete fragments. Of particular interest is a concentration of MSA blades in the central to eastern edge of the ridge, including quite large blades with bidirectional and unidirectional parallel (and convergent) dorsal scars and several opposed platform cores. All are extremely weathered dolerite (the dominant material, with orange/white patination), fine-grained dolerite (resembling hornfels), and hornfels. The blades are quite standardised in size and scar pattern. One cluster of this material is partially buried, amongst a concentration of calcrete fragments, possibly disturbed by baboon digging, so there may be some potential for buried artefacts.
The MSA scatter towards the south end of the ridge includes convergent/marginally retouched unifacial points (n=7), two very flat (highly reduced) Nubian cores, and seven fragmentary silcrete flakes (minimum transport distance >50 km), which may suggest a post-Howiesons Poort age, like Tweefontein (TWEE5).
Unpatinated LSA material occurs further to the west, with a few CCS bladelet cores (C1 type) as well as ostrich eggshell fragments.
Two squares were sampled from the central area of the ridge. Other artefacts were recorded as complete transects (up the slope to the ridge top) and selectively recording mainly diagnostic pieces on the ridge top.

	RWF4
	Ecca
	LSA
	Southern side of the Renoster River, a prominent rocky outcrop of block-like rocks forms a tower-like feature immediately overlooking the Renoster River. There is a trickle of artefacts up the slope alongside the outcrop and amongst the rocks, some partially buried in sediment. The highest density is reached on top of the ridge with dolerite boulders/rocks with a lot of very fragmentary material/small debitage. The assemblage is typical informal final LSA with some pottery fragments and ostrich eggshell, some of which are quite large pieces. Artefacts are mostly unpatinated hornfels and quartzite with river cobble cortex, occasional CCS (C1 and C2) and chalcedony. There are no formal tools and cores are informal cobble cores. There is some older, more patinated MSA material on the ridge up the slope above the outcrop.
One square sampled as well as a transect sample when approaching the site up the ridge. The square is broadly representative of the rest of the LSA assemblage, though CCS/quartz is slightly more frequent (although still scarce) than the sample indicates.



Table S3. Results of non-parametric tests (Geology: Kruskal-Wallis, Period: Wilcox). 
	Raw material
	Geology (adj P)
	Period (adj P)

	Quartzite
	0.366
	0.287

	Silcrete
	0.215
	0.081

	CCS
	0.366
	0.022 *

	Hornfels
	0.262
	0.081

	Dolerite
	0.215
	0.255

	Quartz
	0.366
	0.022 *

	Other
	0.677
	0.198



Table S4. Silcrete cortex frequencies by distance from primary and secondary sources
	Distance from source (km)
	Total Silcrete
	Outcrop
N (%)
	Cobble
N (%)
	No cortex
N (%)
	Indeterminate
N (%)

	Primary
	
	
	
	
	

	Cape
	1412
	579 (41.0)
	-
	824 (58.4)
	9 (0.6)

	0–10
	115
	40 (34.8)
	-
	74 (64.3)
	1 (0.9)

	10–20
	721
	162 (22.5)
	-
	559 (77.5)
	0 (0.0)

	>20
	26
	4 (15.4)
	-
	20 (76.9)
	2 (7.7)

	Secondary
	
	
	
	
	

	<1
	140
	-
	28 (20.0)
	108 (77.1)
	4 (2.9)

	1–10
	1145
	-
	40 (3.5)
	1102 (96.2)
	3 (0.3)

	10–20
	227
	-
	3 (1.3)
	221 (97.4)
	3 (1.3)

	>20
	48
	-
	0 (0.0)
	46 (95.8)
	2 (4.2)

	Total
	2345
	785 (33.5)
	71 (3.0)
	1447 (63.0)
	12 (0.5)



Table S5. Silcrete cortex percentage by distance from primary and secondary sources (excluding indeterminate cortex)
	Distance from source (km)
	Total Silcrete
	1-25%
N (%)
	25-50%
N (%)
	50-75%
N (%)
	75-100%
N (%)

	Primary
	770
	282 (36.6)
	331 (43.0)
	66 (8.6)
	91 (11.8)

	Cape
	564
	208 (36.9)
	236 (41.8)
	57 (10.1)
	63 (11.2)

	0–10
	40
	18 (45.0)
	15 (37.5)
	2 (5.0)
	5 (12.5)

	10–20
	162
	55 (34.0)
	77 (47.5)
	7 (4.3)
	23 (14.2)

	>20
	4
	1 (25.0)
	3 (75.0)
	0 (0.0)
	0 (0.0)

	Secondary
	71
	24 (33.8)
	31 (43.7)
	5 (7.0)
	11 (15.5)

	<1
	28
	10 (37.5)
	10 (32.3)
	2 (6.5)
	6 (19.4)

	1–10
	40
	14 (35.0)
	20 (50.0)
	1 (2.5)
	5 (12.5)

	10–20
	3
	0 (0.0)
	1 (33.3)
	2 (66.7)
	0 (0.0)





Table S6. CCS (C1 type) cortex frequencies by distance from primary and secondary sources
	Distance from source (km)
	Total C1 CCS
	Outcrop
N (%)
	Cobble
N (%)
	No cortex
N (%)
	Indeterminate
N (%)

	Primary
	
	
	
	
	

	Prince Albert
	18
	1 (5.6)
	-
	15 (83.3)
	2 (11.1)

	0–10
	129
	11 (8.5)
	-
	105 (81.4)
	13 (10.1)

	10–20
	184
	6 (3.3)
	-
	164 (89.1)
	14 (7.6)

	>20
	222
	10 (4.5)
	-
	200 (90.1)
	12 (5.4)

	Secondary
	
	
	
	
	

	<1
	212
	-
	143 (67.5)
	57 (26.9)
	12 (5.7)

	1–10
	546
	-
	335 (61.4)
	199 (36.4)
	12 (2.2)

	10–20
	351
	-
	204 (58.1)
	144 (41.0)
	3 (0.9)

	>20
	152
	-
	54 (35.5)
	84 (55.3)
	14 (9.2)

	Total
	1289
	28 (2.2)
	484 (37.5)
	736 (57.1)
	41 (3.2)



Table S7. CCS (C1 type) cortex percentage by distance from primary and secondary sources (excluding indeterminate cortex)
	Distance from source (km)
	Total C1 CCS
	1-25%
N (%)
	25-50%
N (%)
	50-75%
N (%)
	75-100%
N (%)

	Primary
	28
	7 (25.0)
	16 (57.1)
	3 (10.7)
	2 (7.1)

	Prince Albert
	1
	0 (0.0)
	1 (100.0)
	0 (0.0)
	0 (0.0)

	0–10
	11
	5 (45.5)
	6 (54.5)
	0 (0.0)
	0 (0.0)

	10–20
	6
	0 (0.0)
	3 (50.0)
	3 (50.0)
	0 (0.0)

	>20
	10
	2 (20.0)
	6 (60.0)
	0 (0.0)
	2 (20.0)

	Secondary
	729
	294 (40.3)
	285 (39.1)
	66 (9.1)
	84 (11.5)

	<1
	142
	44 (31.0)
	62 (43.7)
	14 (9.9)
	22 (15.5)

	1–10
	331
	143 (43.2)
	127 (38.4)
	26 (7.9)
	35 (10.6)

	10–20
	204
	88 (43.1)
	71 (34.8)
	24 (11.8)
	21 (10.3)

	>20
	52
	19 (36.5)
	25 (48.1)
	2 (3.8)
	6 (11.5)



Table S8. CCS (C2 type) cortex frequencies by distance from primary and secondary sources
	Distance from source (km)
	Total C2 CCS
	Outcrop
N (%)
	Cobble
N (%)
	No cortex
N (%)
	Indeterminate
N (%)

	Primary
	
	
	
	
	

	Prince Albert
	104
	34 (32.7)
	-
	63 (60.6)
	7 (6.7)

	0–10
	92
	13 (14.1)
	-
	72 (78.3)
	7 (7.6)

	10–20
	33
	2 (6.1)
	-
	30 (90.9)
	1 (3.0)

	>20
	105
	16 (15.2)
	-
	83 (79.0)
	6 (5.7)

	Secondary
	
	
	
	
	

	<1
	28
	-
	18 (64.3)
	10 (35.7)
	0 (0.0)

	1–10
	168
	-
	65 (38.7)
	95 (56.5)
	8 (4.8)

	10–20
	170
	-
	37 (21.8)
	124 (72.9)
	9 (5.3)

	>20
	39
	-
	16 (41.0)
	19 (48.7)
	4 (10.3)

	Total
	470
	248 (52.8)
	65 (13.8)
	136 (28.9)
	21 (4.5)






Table S9. CCS (C2 type) cortex percentage by distance from primary and secondary sources (excluding indeterminate cortex)
	Distance from source (km)
	Total C2 CCS
	1-25%
N (%)
	25-50%
N (%)
	50-75%
N (%)
	75-100%
N (%)

	Primary
	65
	33 (50.8)
	27 (41.5)
	4 (6.2)
	1 (1.5)

	Prince Albert
	34
	21 (61.8)
	12 (35.3)
	1 (2.9)
	0 (0.0)

	0–10
	13
	4 (30.8)
	6 (46.2)
	3 (23.1)
	0 (0.0)

	10–20
	2
	1 (50.0)
	1 (50.0)
	0 (0.0)
	0 (0.0)

	>20
	16
	7 (43.8)
	8 (50.0)
	0 (0.0)
	1 (6.2)

	Secondary
	136
	56 (41.2)
	59 (43.4)
	10 (7.4)
	11 (8.1)

	<1
	18
	6 (33.3)
	10 (55.6)
	1 (5.6)
	1 (5.6)

	1–10
	65
	24 (36.9)
	30 (46.2)
	4 (6.2)
	7 (10.8)

	10–20
	37
	20 (54.1)
	11 (29.7)
	3 (8.1)
	3 (8.1)

	>20
	16
	6 (37.5)
	8 (50.0)
	2 (12.5)
	0 (0.0)



Table S10. Raw material frequencies for regional excavated sites. 
	Site
	Level
	Hornfels
	CCS
	Quartz
	Quartzite
	Silcrete
	Other
	N
	Age (ka)
	Period

	Aspoort
(Smith & Ripp, 1978: Table 5)
	1
	56.3
	32.3
	8.5
	2.6
	0.0
	0.4
	496
	0.6
	Final LSA

	
	2
	66.4
	17.5
	12.6
	2.3
	0.0
	1.2
	1125
	7.7-6.0
	Wilton

	
	3
	61.5
	15.1
	19.4
	3.0
	0.0
	1.0
	3439
	
	Wilton

	
	4
	58.5
	12.2
	9.5
	8.3
	9.6
	1.9
	2724
	10.7
	Robberg?

	Klipfonteinrand 2
(Nackerdien, 1989: Tables 9–12)
	post2ka
	15.4
	3.4
	61.5
	4.3
	12.1
	15.0
	1666
	1.8-1.3
	Final LSA

	
	pre2ka
	10.1
	6.3
	59.4
	4.7
	2.1
	17.4
	11696
	5-3.6
	Wilton

	Klipfonteinrand 1
(Mackay et al., 2020: Table 8; Mackay et al., 2023: Table 6)
	LWBS
	50.6
	2.2
	31.2
	12.3
	3.1
	0.6
	780
	14.4-13.4
	Oakhurst

	
	OB
	45.5
	0.3
	42.4
	6.1
	5.1
	0.7
	297
	16.6-15.9
	Oakhurst

	
	WS
	38.9
	2.8
	39.5
	3.3
	14.3
	0.7
	635
	17.4-16.3
	Robberg

	
	BB
	32
	4.2
	41.4
	5.2
	16.6
	0.5
	753
	18.0-17.6
	Robberg

	
	BWBS
	26.2
	7.3
	33.7
	8.4
	23.3
	1.1
	1574
	22.3-18.3
	Robberg

	
	LBS
	40.5
	3.6
	21.8
	20.8
	11.2
	2.1
	857
	
	Terminal Pleistocene?

	
	LGSS
	26.7
	4.4
	15.9
	25.1
	22.5
	5.4
	315
	>57
	HP/mixed

	
	BS
	13.6
	3.6
	9.1
	42.2
	16.2
	15.3
	685
	>57
	HP

	
	GGLBS
	4
	0.4
	8.5
	52.2
	6.1
	28.9
	506
	85
	preSB

	
	PBS
	0.5
	0.1
	3.8
	45.6
	1.2
	48.8
	2953
	MIS6
	Early MSA

	Klein Kliphuis
(Mackay, 2010: Table 6; Orton & Mackay, 2008; Figure 3, extracted using WebPlotDigitizer https://automeris.io/)

	LSA
	0
	6
	66.8
	4.2
	20.8
	2.2
	1322
	1.9-1.1
	Final LSA

	
	Di
	2.3
	20.2
	40.5
	25
	1.2
	10.7
	404
	22.6
	ELSA

	
	Dii
	0
	21.4
	42.9
	28.6
	7.1
	0
	71
	33.3
	FMSA

	
	Diii
	0
	20.8
	33.3
	20.8
	8.3
	16.7
	21
	
	FMSA

	
	Div
	1
	13.5
	34.4
	27.1
	8.3
	15.6
	441
	
	FMSA

	
	Dv
	0
	9.2
	21.8
	42.5
	5.7
	20.7
	489
	
	postHP

	
	Dvi
	0.1
	4.9
	7.5
	10.4
	72.5
	4.4
	37795
	57.8-53.3
	postHP/HP

	
	Dvii
	0
	1.9
	4.7
	6.6
	85.8
	0.9
	412
	66.0-59.7
	HP

	Mertenhof
(Will et al., 2015: Table 3)
	ULBD
	31.6
	4.4
	19.9
	36.5
	4.4
	0.2
	572
	
	Final LSA

	
	R/GBS
	27.6
	5.2
	16.9
	35
	13.1
	0
	1043
	21.6
	Robberg

	
	LGS
	17.1
	7.7
	26.3
	35.9
	6.1
	4.1
	782
	40.7-37.2
	Late MSA

	
	LRS
	12.5
	5
	23.4
	37.5
	2.4
	14.2
	702
	49
	Late MSA

	
	DGS
	4.5
	1.5
	10.7
	44.6
	4.7
	29.1
	876
	50.9
	Late MSA

	
	Upper BGG/WS
	2.2
	3.6
	4
	43.9
	27.3
	14.6
	3227
	
	postHP/HP

	
	Lower BGG/WS
	3.1
	15.2
	6.1
	17.9
	32.2
	19
	2561
	
	postHP/HP

	
	RGS
	3.4
	2.3
	8.3
	41.9
	15.1
	17.3
	444
	
	SB

	
	DBS
	4.7
	0
	5.9
	66.1
	1.2
	10
	339
	
	Early MSA

	Putslaagte 8
(Mackay et al. 2015: Figure 5e–h, extracted using WebPlotDigitizer https://automeris.io/); Plasket, 2012: Table 11)
	CGBSS-LSA
	37.9
	1.3
	57.5
	2
	0.8
	0.3
	
	<2
	LSA

	
	CGBSS-8–11
	65.7
	0
	14.2
	12.1
	8
	0
	
	<17
	Oakhurst

	
	CGBSS-12–15
	52.9
	0
	9.5
	9.7
	27.9
	0
	
	18-21
	Robberg

	
	CGBSS-16–19
	67.2
	0
	10.8
	11.0
	11.1
	0
	
	22-25
	Early LSA

	
	CCBSS-20–22
	43.5
	0
	34.2
	11.3
	11.0
	0
	
	33-45
	Late MSA

	
	CGBSS-23–FOBSS-1
	34.9
	0
	24.1
	23.2
	17.8
	0
	
	57-71
	postHP/HP/SB

	
	FOBSS-2–5
	48.9
	0
	15.2
	27.2
	8.7
	0
	
	69-81
	preSB

	
	FOBSS-6–8
	43.4
	0
	12.6
	39.1
	4.9
	0
	
	>76
	Early MSA
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