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Abstract—Results are presented of an examination of flow
rock-covered Paleoloithic cave art using time-domain terahertz
reflectometry.

I. INTRODUCTION

erahertz time-domain imaging and spectroscopy has
been evolving as an investigative tool in the field of
cultural heritage conservation [1]. Archaeological
applications have included the study of corroded metal
artifacts, sealed ceramic vessels, mummies, and stratified
neolithic wall paintings [2]. This paper presents an extension
of this repertoir of applications to include the imaging of
prehistoric cave etchings partially-covered by natural flow
rock.

In 2002, the first evidence of prehistoric cave art in Great
Britain was discovered at Creswell Crags, on the Derbyshire-
Nottinghamshire border [3]. Much of this art consists of
etchings — patterns directly engraved into the rock using a
sharp implement — which, unlike paintings, are difficult to
recognize or see without a practiced eye. True prehistoric
etchings can be distinguished from contemporary graffiti by
the presence of a rock patina caused by prolonged weathering,
exposure and precipitation, or by Uranium-series dating of the
flow rock, i.e. layers of calcium precipitate deposits that
overlie the art and magnesian limestone. The figures are
estimated to be approximately 12k-15k years old.

Fig. 1. Photograph of panel of bird etchings in Church Hole cave

Terahertz imaging experiments were conducted on one such
panel in the Church Hole cave at Creswell Crags (fig. 1). The
figures are series of semi-parallel lines, generally accepted to
represent birds of indeterminate type. The lines are v-shaped
grooves of depths and widths ranging from hundreds of
micrometres to 3 millimetres.
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Fig. 2. (a) Composite of(sztanned sections of the bird etching) and (b) selected
b-scan cross-section.

Figure 2a shows the composite of several contiguous
sections of the panel. The en face images were generated from
the peak amplitude signal. The lines from the etching are
clearly distinguishable from the other features of the rock. The
more rounded, cloud-like shading could be a result of the non-
flat surface of the cave due to weathering or flow rock. The
dotted, black line denotes the location of the extracted b-scan
cross-section in figure 2b. Here we can see variations in the
signal suggesting two separate layers--the limestone sub-
surface with the calcite flow rock filling the grooves.

I1l. SUMMARY

This work demonstrates the potential of terahertz imaging
as a tool for penetrating calcite flow rock to detect prehistoric
rock art etched into limestone cave walls.
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