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BACKGROUND
The heat-treatment of silcrete rocks is central in debates 
about the evolution of cultural complexity through the 
African Middle Stone Age (‘MSA’). 

Some scientists argue that heat-treatment was (a) an
elaborate and lengthy process, implicating complex cognition 
and high fidelity transmission of technological recipes 
between individuals (Brown et al., 2012). Others suggest 
MSA heat-treatment was (b) probably far simpler, and that 
hominins managed it much like any other fire-related activity 
(Schmidt et al., 2015). 

A key question is whether heat-treated MSA artefacts were 
exposed to the lower insulated temperatures of so-called 
‘sandbath’ heating, or to the higher temperatures of open-
air flames and embers.

MATERIALS
- Several nodules from two petrographically different primary silcrete sources
- Both silcrete sources exploited at the archaeological sites of Diepkloof and Elandsfontein, 

Western Cape, South Africa
- Data on 450 heating observations of 15 diverse flakes

EXPERIMENTAL PROTOCOL
(Following Schmidt et al., 2017) 

- Samples were heated in a muffle 
furnace.

- Heating steps from 110 to 750⁰C
degrees, increased in 50 degree 
increments (14 steps).

- Temperatures for each step 
increased over 4 hrs and maintained 
at a steady temperature for 4 hrs.

- Heated samples cooled to room 
temperature over 12 hrs.

- Near infrared (NIR) measurements 
taken within a wavenumber range of 
5600-4000 cm-1, at a resolution of 4 
cm-1, with an Agilent Cary 600 FTIR 
Spectrometer.

- We measured absorbance with the 
beam traveling through the edge of 
each flake (in Absorbance mode).

- Samples were measured 
immediately when cool, and then 
rehydrated in H2O for 48 hrs and 
measured again.

- GLMs and Random Forest models 
fitted to water species data to 
develop predictions for flake heating 
temperature.

HEATING TEMPERATURE PREDICTIONS FOR SILCRETE FLAKES
- All artefacts in both silcrete types show molecular changes in response to heating 

temperature.

- Clear Silanole related changes occur from 200-450⁰C.

- Clear H2O related changes occur from 400-650⁰C.

- Heating temperature of silcrete stone artefacts can be predicted within an error.

- Analysing large numbers of archaeological samples  within this framework to explore 
MSA heat-treatment will be a productive future direction.
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METHODS AND PRELIMINARY RESULTS

H2O is released at higher 
temperatures and is approximated 
with the height of the curve near 
5200 cm−1.

Silanole is lost at lower 
temperatures, and is measured 
with the integral of the band near 
4400 cm−1. 

Silanole loss in a single flake

H2O loss in a single flake
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