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Introduction

Quantitative measurement plays an ever-increasing role in modern archaeology. In the Palaeolithic arena,
much debate has focussed on the so-called 'handaxe', a bifacial stone tool that had its origins in East Africa
some 1.6 million years ago and yet was still being manufactured by Neanderthals 30 000 years ago, and, in
modified form, by Neolithic farmers 5000 years ago.

One feature shared by almost all handaxes is that they were made with the intention of  producing bilateral
symmetry. The accurate measurement of  this property would seem to be a useful tool in the analysis of
handaxe assemblages. It is therefore rather surprising that, so far, attempts to measure symmetry have been
largely non-quantitative.

Cranshaw (1983) summarised the different approaches adopted by archaeologists to describe variation in
artefact morphology up to the beginning of  the 1980s. Her work exposed the problems experienced when
trying to do this using words alone. Since the 1960s, archaeologists have attempted more and more to add
precision to artefact measurement by progressing from descriptive terms (such as limande, pyriform,
linguate) through basic measurements such as width, length, or weight (Roe 1964, 1968), to the adoption of
various tests, involving a formula to obtain a numerical index, such as the ratio of  total length to length from
butt to widest point (Roe 1964: 258-259). More recently, Sinclair & McNabb (2005: 195) have described an
'Eyeball test for symmetry in large cutting tools', which is easy to apply but, as its name suggests, lacks
quantitative measurement.

A statistical test does already exist to measure bilateral symmetry (Saragusti & Sharon 1998). Their approach,
though mathematically sound, is complex. It is based on assessing symmetry by finding 'the minimal
distances that the vertices of  a shape have to undergo, in order for the shape to attain the desired symmetry'
(Saragusti & Sharon 819). Unfortunately the authors provide no easy way for others to adopt this system.

An alternative, very simple, test, termed the Flip Test, is described in this paper, and has been placed as a free
download on the Internet.

The Flip Test

The Test is based on the principle (Figure 1), implied in its name, that by turning an artefact (a) about its
long axis (b) and (c), the deviation from true symmetry will be apparent from superimposing the two outlines
(d). The Flip Test expresses the asymmetry in two ways. The first is a graphic representation of  the artefact
on screen showing exactly where it deviates from perfect symmetry (Figure 1(e)). The second is a numerical
expression of this graphic: an Index of Asymmetry which offers many potential applications in archaeology.
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Figure 1. Principle of the Flip Test: (a) Sample handaxe, (b) Ventral outline, (c) Dorsal outline, (d) Ventral +
dorsal outline, (e) Asymmetric area. 

The Index of  Asymmetry is a number normally falling in the range 1-10. The lower the number, the more
symmetrical the item. The area enclosed by the two lines (Figure 1 (e)) is measured in pixels and the
following formula applied to take account of the total size of the artefact:

   500 (A)
   (H+W)²

where A is the asymmetrical pixel count, H is the maximum height and W is the maximum width. H and W
are expressed as pixel widths to allow the program to assess relative measurements independent of the scale
of the object.

The Test can be used to compare artefacts of  any size. Large items are scaled down and very small ones
scaled up to reach the ideal pixel dimensions for the Test (around 450 x 300 pixels). The accuracy of  the
results is a function of  the accuracy of  the imagery entered into the programme. Clearly, as in other studies, it
can only be applied to the tool in its present form.

Although the Flip Test has been devised mainly with Acheulian bifaces in mind, other artefacts, in which
bilateral symmetry was intended (such as polished Neolithic axes) can be tested in this program, as it
measures the deviation from perfect two-dimensional symmetry.

Figure 2. Flip Test: initial display. 

Downloading and applying the Flip Test program

The Flip Test is a PC-based program. The software is available for free download via the Internet at
www.fliptest.co.uk. Detailed notes on the formulation and application of the test are supplied on this
website. Below is a summary of the main features.
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The user needs to have photographs or drawings, which can be fed into the program for results. Familiarity
with one of  the photo-art packages, such as Adobe Photoshop, is needed to render the images suitable for
the Test. Many of these packages are available free on the Internet and are easy to use.

When the Flip Test is installed, the initial display (Figure 2) shows three options, Auto rotation, No Rotation
and Step Through. Normal artefacts will only need the Auto Rotation mode. On importing an artefact image
into the Test the program must first rotate it so it will be in the optimum vertical position to maximise the
measurement of symmetry.

The other options are used in special cases as described on the website.

The Flip Test proceeds automatically as soon as the artefact is placed into the program, ending with a
calculation of  the height and width in pixels and assessment of  the asymmetrical pixel count (Figure 3). At
this stage a graphic representation of  the asymmetry appears on the screen. From this it calculates the Index
of Asymmetry using the formula given above.

The Flip Test can be applied to measure single assemblages or to compare different assemblages. The
graphic display may help to identify particular trends in style or through time. Comparisons of 'whole artefact'
and 'tip' can be made by truncating the butt and just measuring the top of the artefact.

Figure 3. Flip Test: final display. 

Interpretation of the Flip Test Index

The Flip Test Index value can in theory be below 1 but in tests we have not so far found any complete
Acheulian handaxe reading lower than 1.56 and any tip lower than 1.06. Experimentation with artefacts will
soon give a feel for what the Index value means. As a rough guide, the following notes relating to Acheulian
handaxe tests may be useful:

Class Index of
asymmetry

Level of
symmetry Interpretation
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1 1.0-1.49 Virtually
perfect

Suggests an almost mathematical level of precision has been applied - unlikely on
Acheulian items - could it be a modern replica?

2 1.5 - 2.99 Very high An exceptionally skilled craftsman - special purpose?

3 3.0 - 3.99 High Skilled work

4 4.0 - 4.99 Moderate

5 5.0 - 5.99 Low Look for intractable material, or eccentric shape e.g. on butt.

6 6.0 & above Very low Look for intractable material, serious material defects, eccentric shape or a modern
break in the item

It is stressed that the Test is not a panacea for archaeological problem-solving. It is only one of  many
possible measurements that can be applied to analyse an artefact, and it should be applied critically.

An extended version of  this article will appear in a forthcoming BAR publication, where results of  the
application of  the Test to sample Palaeolithic assemblages from the Wolvercote and Gravelly Guy pits in
Oxfordshire are discussed.

The authors welcome user comment, which can be sent to stephen@mediaclicks.co.uk.

References

CRANSHAW, S. 1983 Handaxes and Cleavers: Selected English industries. BAR British Series 113. Oxford:
Archaeopress.
ROE, D.A. 1964. The British Lower and Middle Palaeolithic: some problems, methods of  study, and
preliminary results. Proceedings of the Prehistoric Society 30: 245-267.
- 1968. British Lower and Middle Palaeolithic handaxe groups. Proceedings of the Prehistoric Society 34: 1-82.
SARAGUSTI, I. & I. SHARON.1998. Quantitative Analysis of  the symmetry of  artefacts: Lower
Palaeolithic handaxes. Journal of Archaeological Science 25: 817-825.
SINCLAIR, A. & J. MCNABB. 2005. All in a day's work. Middle Pleistocene individuals, materiality, and
the lifespace at Makapansgat, South Africa, in C. Gamble & M. Poor (ed.) The Hominid Individual in
context: 176-196. Routledge, London.

Authors

Terry Hardaker: 
terry.hardaker@oxfordcarto.com, tel +44 (0)1993 881496
Stephen Dunn: 
Stephen@mediaclicks.co.uk

4

https://doi.org/10.15184/S2978855200904463 Published online by Cambridge University Press

mailto:stephen@mediaclicks.co.uk
https://doi.org/10.15184/S2978855200904463

	The Flip Test - a new statistical measure for quantifying symmetry in stone tools
	Terry Hardaker, Stephen Dunn
	Introduction
	500 (A)    (H+W)²
	References
	Authors



