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SUPPLEMENTARY ONLINE MATERIAL

SOM TABLE 1. ALL ARTIFACT ATTRIBUTES RECORDED DURING PHASE 1.

Attribute States Applied to
Lithic Class core, retouched flake, non-flaked all
Implement Type backed, bead, burin, core-on-flake, all
denticulate, grindstone, hammerstone,
handaxe, notch, notch-complex, other,
other-bifacial, piéce esquille, point-bifacial,
point-partly-bifacial, point-unifacial,
scraper-adze, scraper-continuous, scraper-
end, scraper-lateral, scraper-NBK, scraper-
thumbnail, scraper-other, none
Raw Material ceramic, CCS, glass, hornfels, igneous, all
ironstone, ochre, ostrich eggshell, pottery,
quartz, quartzite, sandstone, silcrete,
volcanic, indeterminate
Epoch ESA, MSA, LSA, Khoi all
Industry Acheulean, Fauresmith, early MSA, Still all lithic
Bay, Howiesons Poort, post-Howiesons
Poort, late MSA, early LSA, Robberg
Oakhurst, Wilton
Broken? yes, no implements only
Maximum Dimension continuous (measurement) all
Longest Dimension Orthogonal to continuous (measurement) all
Maximum
Longest Dimension Normal to continuous (measurement) all

Plane of Maximum and Second
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Attribute States Applied to
Cortex Coverage none, 1-25%, 26-50%, 51-75%, 76—100% all lithic
Cortex Type fluvial, outcrop, indeterminate, na all lithic
Decoration yes, no all
Number of Notches continuous (count) implements only
Core Type bipolar, discoidal, Levallois-Nubian, cores only
Levallois-preferential, Levallois-recurrent,
minimal, opposed, other, other-prepared,
rotated, single platform
Platform Preparation yes, no all lithic
Platform Faceting yes, no all lithic
Number of Blade Removals continuous (count) cores only
Number of Point Removals continuous (count) cores only
Largest Scar Length continuous (measurement) cores only
Single Plane of Initiations yes, no cores only
Scar Orientations to Single Plane inclined, inclined-parallel, normal, Parallel, cores only
parallel-normal, na
Flaked Circumference of Plane in continuous (count) cores only
45° Increments
Primary Flaking Axis intermediate, long, short, na cores only
Primary Flaking Face intermediate, long, short, na cores only
Unifacial or Bifacial yes, no cores only
Equal Volume Either Side of Plane yes, no, unclear cores only
Similar Scar Sizes/Shapes Above yes, no, unclear cores only
and Below Plane
Flaking Pattern on Primary opposed, orthogonal, polydirectional, cores only
Working Face radial, subradial, unidirectional
Flaking Pattern on Secondary opposed, orthogonal, polydirectional, cores only
Working Face radial, subradial, unidirectional
Coherent Flaking on Either Side of yes, no, unclear cores only
Plane (Initiations Align)
Preferential Flake Removals yes, no, unclear cores only
Discolored yes, no all lithic
Decayed yes, no all lithic
Patinated yes, no all lithic
Double Patinated yes, no all lithic
Rounded Piece yes, no all lithic
Edge Rounding yes, no all lithic
Edge Damage (facture) yes, no all lithic
Potlids yes, no all lithic
Grinding yes, no all lithic
Pitting yes, no all lithic
Additional Comments free text all
Photo Numbers ID autopopulated all
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URANIUM THORIUM DATING
losed-system uranium-series series dating of carbonate
samples from Doring River localities UPK9 and UPK1

was undertaken by laser ablation multi-collector ICP-MS at
the Wollongong Isotope Geochronology Laboratory, Uni-
versity of Wollongong. Laser ablation was performed with
a New Wave Research 193 nm ArF excimer laser, equipped
with a TV2 cell. Thorium (*°Th, 22Th) and uranium (**U,
25U, #8U) isotopes were measured on a Thermo Neptune
Plus multi-collector ICP-MS mounted with jet sample and
x-skimmer cones. All five isotopes were collected in static
mode, with 2°Th and ?**U collected in ion counters. Helium
flow rate and ICP-MS parameters were tuned with NIST612
element standard to derive a #*Th/?**U ratio for this stan-
dard greater than 0.8 and thus minimize differences in frac-
tionation between Th and U (Eggins et al. 1998). For tuning,
a fluence of 2.35J/cm?, pulse rate of 5Hz, spot size of 65pum
and scan speed of 5um/s was used. This yielded 0.8V of
28U and 0.7V of ?Th. Uranium-238 tail on ‘U, and **?Th
tail on #°Th (although negligible for phosphates and car-
bonates) were measured using a coral and glass standard
NIST612, respectively. Samples were ablated using rasters.
Each raster was ~310pum long and two passes were done on
each raster. A fluence of 6.7]/cm?, pulse rate of 20Hz, spot
size of 150um and scan speed of 5um/s was used. Helium
was used as a carrier gas at a flow rate of 0.9L/min. Each
raster was pre-ablated with a fluence of 2.9]/cm?, pulse rate
of 5Hz, spot size of 150um and scan speed of 200um/s.
Before and after each sample, three rasters were done on
NIST612, MK10 (a MIS 7 coral used as primary standard;
[Woodroffe et al. 1991]), and MK16 (a MIS 5 coral used as
secondary standard ]). Measured #*U/?*U and *'Th/>*U
isotopic ratios were corrected for elemental fractionation
and Faraday cup/SEM yield by comparison with MK10
coral (see above) for which ratios were previously charac-
terized internally by solution analysis. Concentrations of U
and Th were determined using NIST612 glass as calibration
standard. Background subtraction, concentration quantifi-
cation, and ratio corrections were performed using lolite™
software. The corrected (**U/?*U) and (*°Th/?*U) activity
ratios for the secondary standard (MK16 coral; 1.105+0.013
and 0.767+0.019, respectively; 20, n=11) were within error
of the values determined by solution analysis (1.110£0.002
and 0.764+0.007) (parentheses denote activity ratios). The
calculated closed-system *Th-U age for MK16 was cal-
culated using IsoPlotR (Vermeesch 2018), using a detrital
correction assuming a (¥*'Th/*2Th) of 0.8+0.8 for the detri-
tal component. This returned an age of 120.87+1.07 ka (20,
n=11), within error of the value determined by solution
analysis (1242 ka).

Ten rasters were produced on each of three samples
taken from the immediate subsurface at UPK9 (591090 and
591091; SOM Figure 1) and UPK1 (S910414). All samples
show a large amount of detrital Th with (¥**Th/**U) activity
ratios ranging from 0.27 to 0.36. For each sample, analy-
ses were used to calculate an isochron age using IsoPlotR
(Vermeesch 2018). A (¥*'Th/?®*U) vs. (#2Th/?8U) isochron
type and the maximum likelihood model were used. Decay

constants used for #°Th and **U were 0.0091705+0.0000016
and 0.00282206x0.0000008 kyr?, respectively (Vermeesch
2018). Calculated isochron ages for S91090 and S91091 are
respectively 226+25 ka (20, n=10; SOM Figure 2) and 202+48
ka (20, n=10; SOM Figure 3). Note, however, that there is
only a small spread on (*2Th/?*U) values for 591091 (see
SOM Figure 3), such that the robustness of the calculated
age for this sample is poor. Sample S910414 did not return
any meaningful isochron (SOM Figure 4).

OPTICALLY STIMULATED LUMINESCENCE
(OSL) DATING
Three sediment samples were collected for OSL dating,
which were processed at the Luminescence Geochronology
Lab at the University of Nebraska, Lincoln, USA.

Sample preparation was carried out under amber-
light conditions. Samples were wet sieved to extract the
90-150pm fraction, and then treated with HCI to remove
carbonates and with hydrogen peroxide to remove organ-
ics. Quartz and feldspar grains were extracted by flotation
using a 2.7gm cm?® sodium polytungstate solution, then
treated for 75 minutes in 48% HF, followed by 30 minutes
in 47% HCI. The sample was then resieved and the <90um
fraction discarded to remove residual feldspar grains. The
etched quartz grains were mounted on the innermost 2mm
or 5mm of 1cm aluminium disks using Silkospray.

Chemical analyses were carried out using a high-reso-
lution gamma spectrometer. Dose-rates were calculated us-
ing the method of Adamiec and Aitken (1998) and Aitken
(1998). The cosmic contribution to the dose-rate was deter-
mined using the techniques of Prescott and Hutton (1994).

Optically stimulated luminescence analyses were car-
ried out on Risg Automated OSL Dating System Models
TL/OSL-DA-15B/C and TL/OSL-DA-20, equipped with
blue and infrared diodes, using the Single Aliquot Regen-
erative Dose (SAR) technique (Murray and Wintle 2000).
Early background subtraction was used (Ballarini et al.
2007, Cunningham and Wallinga 2010). Prior to optical
stimulation, sample UNL3808 was preheated to 200°C for
10s with a cutheat of 180°C for Os, and samples UNL3809
and UNL3810 were preheated to 240°C for 10s with a cu-
theat of 220°C for 0s. These temperatures were based upon
preheat plateau tests between 180°C and 280°C. Dose-
recovery and thermal transfer tests were also conducted
(Murray and Wintle 2003). Preheat plateau, dose recovery,
and thermal transfer test results for UNL3808 are provided
in SOM Table 3, and SOM Figures 5 and 6. Growth curves
were examined to determine whether the samples were be-
low saturation (D/D,_<2; (Wintle and Murray 2006)). Optical
ages are based upon a minimum of 50 aliquots (Rodnight
2008). Individual aliquots were monitored for insufficient
count-rate, poor quality fits (i.e., large error in the equiv-
alent dose, D ), poor recycling ratio, strong medium vs.
fast component (Durcan and Duller 2011), and detectable
feldspar. Aliquots deemed unacceptable based upon these
criteria were discarded from the data set prior to averag-
ing. Calculation of sample D, values was carried out using
the Central Age Model (CAM) (Galbraith et al. 1999) unless
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the D, distribution (asymmetric distribution; decision table
of Bailey and Arnold [2006]), indicated that the Minimum
Age Model (MAM) (Galbraith et al. 1999) was more appro-
priate.

Dose rates, D_ values, and OSL ages for all three sam-
ples are provided in SOM Table 4.
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SOM Figure 2. Isochron diagram for sample S91090, produced
using IsoPlotR (Vermeesch 2018). The x and y axes represent
(#2Th/*3U) and (P°Th/**U) activity ratios, respectively. Each
analysis is shown with its ellipsoid of error. The black line repre-
sents the calculated isochron and the grey area the 20 confidence
interval on the isochron.
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SOM Figure 4. Isochron diagram for sample S910414, produced
using IsoPlotR (Vermeesch 2018). The x and y axes represent
(¥2Th/?U) and (P°Th/*8U) activity ratios, respectively. Each
analysis is shown with its ellipsoid of error. The black line repre-
sents the calculated isochron and the grey area the 20 confidence
interval on the isochron. Because of the spread in the data and the
poor resulting isochron, the calculated age for this sample was
not retained.
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SOM Figure 3. Isochron diagram for sample S91091, produced
using IsoPlotR (Vermeesch 2018). The x and y axes represent
(#2Th/>3U) and (P°Th/**U) activity ratios, respectively. Each
analysis is shown with its ellipsoid of error. The black line repre-
sents the calculated isochron and the grey area the 20 confidence
interval on the isochron.
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SOM TABLE 3. PREHEAT PLATEAU, DOSE RECOVERY, AND THERMAL TRANSFER
TEST RESULTS FOR UNL3808.

De (Gy)
Preheat Temperature (°C)  Preheat Plateau = Dose Recovery Test*  Thermal Transfer Test
180 0.11+0.02 0.44+0.01 0.00+0.00
200 0.13+0.02 0.44+0.00 0.00+0.00
220 0.10+0.01 0.45+0.00 0.00+0.00
240 0.12+0.00 0.47+0.00 0.00+0.00
260 0.11+0.01 0.46+0.01 0.01+0.00
280 0.12+0.01 0.48+0.01 0.02+0.01
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SOM Figure 5. Preheat plateau test results for UNL3808.
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SOM Figure 6. Dose recovery and thermal transfer test results
for UNL3808.
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SOM TABLE 4. RESULTS OF MULTIPLE-ALIQUOT OSL DATING
OF NEAR-SURFACE SEDIMENTS FROM UPK?7.*

UNL# Burial H:0 K:0 + U * Th Cosmic Dose Age D. (Gy) N Age (ka)
Depth (%) (%) (ppm) (ppm) (Gy) Rate Model Aliquots
(m) (Gy/ka)

UNL- 0.3 0.78 0.85 0.05 1.69 0.13 5.55 0.37 0.19 1.70+0.07 CAM 0.13+0.01 66 0.077+0.005
3808

MAM 0.116+0.006 0.069+0.005
UNL- 0.7 1.91 1.15 0.05 1.76 0.13 7.31 0.39 0.19 2.05+0.08 CAM 62.28+0.67 52 30.3+1.3
3809
UNL- 0.5 6.72 1.00 0.05 1.61 0.13 5.86 0.37 0.19 1.71+0.07 CAM 52.01+0.63 60 30.5+1.4
3810

*Moisture content was measured in situ. Error on De is at 1 standard error. Error on age includes random and systematic errors calculated in quadrature.
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