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PERCEPTION - DEPICTION - PERCEPTION,
AND COMMUNICATION: A SKELETON KEY TO
ROCK ART AND ITS SIGNIFICANCE

J. B. Deregowski

Abstracl. Rock art depictions from a variety of sources are examined and it is argued that the manner
of depiction is governed by the manner in which perceprual mechanisms operate. It is further sreued
that a taxonomy ol depictions can be established and that this axonomy distinguishes quintessentially
different kinds of portrayal; eidolic and epitomic, which underlie distinet kinds of symbolic representa-

tion,

Introduction

The imitial assumption which 1 shall make is that the
eye (and by the eye | mean the human visual system) has
remained essentially unchanged since the times before the
first known drawings were made. There appears to be no
evidence to the contrary, | shall examine the significance
of this assumption for the development of the anm of
picturc-making and for cognitive phylogeny.

The eve derives its information about the world by
extracting it from the light which objects reflect. Some
would indeed argue that this is all that there is to seeing: an
object reflects the light, the eve caiches it, and the object is
therefore seen. An artist who wishes to represent an object
has to use his or her skills fo create another object, a
picture, capable of providing the eye with flux of light
resembling as closely as possible that furnished by the
model, This description of the artist’s task, 1 shall argue, is
only partly true; and the truth is much more interesting
than it suggests.

The theory just outlined implies that, given that untrans-
formed and uninterrupted flux reaches the eye [rom an
object, this ohject, if familiar, will inevitabhly be recog-
nised, and therefore that no perceptual advantage ensues
from the differences in the flux associaled with the differ-
ences in orientation of the viewed object, The problem can
be illustrated by considering the three drawings of a bottle
shown in Figure 1. Since each of the drawings represents
schematically the flux which would reach the eye placed
above, in front of and below a boitle, respectively, the
information 15, according to the implied postulate, preci-
sely equivalent in all cases. The empirical evidence
suggests that it is not. Certain views of a bottle are more
bottle-like than others. Indeed, it is possible to construct
solids whose different views are so distinct that observers
are generally unable to accept perceptually that they are
views of the same objects, Thiery’s solid is an example of
such an object as shown in Figure 2a, as are those solids
which are generally unexceptional but which when viewed
from certzin stances appear to be impossible, such as

Reutersvard’s triangle, shown in Figure 2b 1), Thus unim-
peded flux emanating from an object is not inevitably
unambiguous.

Figure 1. Three equally
legirimate pictures of a
bortle as seen from (a)
above, (b) the side and
{e) below. OF these
views anly the side
view iy readily
apprefiensibie.

i i s

= 2

1} For discussion of the perceptual concepts used hers see any
contemporary texthook on perception. Perception of impossible figures is
dizcussed by Gregory (1968, 1970, 1973). For excellent illustrations of a
large number of works of art incorporating swech Nigures see Ermst (1986),
Some of the 1ssues within the broader spectrum of ant are discussed in
Drerepowski (1984) and Parker and Deregowski ( 1990). For interesting
philosophical and literary interpretations of impossible figures see
Cresswell { 1983 and Prickett (1972). For a recent and interesting
exploration of perceptual aspects of Palaeolithic art see Halverson [(1992a,
194920

The differential effect resulting from depicting objects from various
angles has its parallel in viewing obhjects from various angles: nat all
views of an ohject are equally readily recognisable. just as not all depicted
views of an ohject are, However there is a marked difference, among
various angles of view within the ame kind of stimuli, in the magnitude
of perceptual difficulties, The difficulties of pictorial perception are much
greater, as are the differences among pictorial stimuli associated with
different angles of view. The reason for this lies in the almaost inevitable
impoverishment of cues which depiction entaals. The congern here is with
pictures,



4 Rk Aet Receqrele 1995

i
.

s

Figure 2a. A view of Thiery's solid and below, four views
Jrom specifically chosen stances. Top row: u view along
the lefr arvow and the view oftained by keeping the eve
i ihe same vertical plane but fooking down on the
solicd. Bottons row: a view along the middle arrow and a
view elong the rglt arrow.

Figure 2b. Rewrtersvard s trigngle (often erroneousty

antribured to Penrpse ). The picture appears 1o be that of

an impessible olifect, although in foct the depicred
obfect can be built as Gregory (1973} has
demanstrated, and the picture shows rather an winstn!
view of such an object — o view which is abour oy
waniypical as the view of a boule from above shown in
Figure f.

{in the typical views and on the sufferings of the
Kakadu crocodile

These considerations call for an elaboration. Clearly,
when two or more pictures are seen as presenling different
views of the same object, two entirely different stimuli are
seent as denoting the same object, The process could be
described as follows. Each of the pictures is mistaken for
the object itself; and since all of them are mistaken for the
same object, all of them are seen as depicting the same
object. Such a process does not therefore necessarily imply
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any more complex perceptual skill than that shown by a
predator responding to the decoy. But if the skill were of
such simple kind then the perceiver would need to have a
very lurge store of “templates’ {one for each distinet view
of the object) for each of the objects that he is able to iden-
tily in a picture. Such a gargantuan store of ‘response trig-
gers” seems unlikely. 1t is mare parsimonious o assume
that each of the pictures evokes a percept of the repre-
sented object and that this percept is generally sufficiently
comprehensive 1o enable the observer o visualise other
views of the depicted object. As shown above, not all
views of a solid are either equally mutually compalible or
equally meaningful. Some of the views of an object are
mare typical than others, This observation brings forth the
questions: what are the typical views? And, how does the
eye arrive at typical views?

Consider two distinet “schools’ ol painting, the Palaso-
lithic and the Bushman. Examination of paintings of both
of these ‘schools” shows strong preference for lateral
views of animals. Other views are used only rarely.

It seems extremely unlikely that the motor skills neces-
sary for drawing a lateral view are easier to acquire than
those called for when drawing other views. It is much
more probable that the lateral view is favoured for purely
perceptual reasans, One is therefore obliged w seek a
pereeplual explanation Tor lateral depiclion of animals
which must have been scen [rom a vanety of angles 2.

One superficially plausible reason for the dominance of
side views 15 the use of carcasses of animals as models.
Indeed. Leason’s (1939, 1956) comparative studies of
some of the portrayals with which we are concerned
cogently Jdemonstrate the likelihood of this 3). However,
the use of carcasses. which presumably lay on their sides,
a= models does not explain why these are portrayed predo-
minantly in a side view. A carcass, like any other obhject,
projects a multiplicity of views and the models could
therefore huave been used to create pictures showing
anmimals from the wp or from the bottom, from the Tont or
from the back, or from any other position. The approxi-
male side views of Palaeolithic art and of Bushman art
must have been chosen for some other reason, such as the
readiness of the perceptual system to apprehend such

2) The importance of the perceptual rather than the motar element in
drawing is demonstrated by the following simple experiment (Deregowski
19761 When children @ne given o cube and a drawing of such a cube and
asked o draw them they fird the task of drawing the Former markedly
mare difficult. As they refer to both stimuli &s a ‘cube’ one is obliged 1o
assume that it is the 3020 lranslation called for by the first task rather
than mere motor execwtion of the picture or failure o realise that a cube
can be successfully depicted that is at the mat of the difficolties

3 Ucko and Rosenfeld { 1967} disagree with Leason's {19563
suggestions. They do so, in my view, on the ruther slippary ground that it
is folhardy 10 accept conelusions derived from o twenticth century visual
impression without fully wking inte account the technical achievements
andl stylistic conventions of the artists concerned |, We do not know
land presumably will never know) the conventions of the Palasolithic
artists, Al we have are the figuras they have drawn. It is possible of
course (o postulite that for some unknown reason 1t was conventional in
those times to draw erect animals as if they were prone. but it is much
mane parsimonions and therefare definitely more acceptable 1o assume
that the animiuls were drawn as they were seen. It is noteworthy that the
depictions of proge ammals made by the Palaeolithic artists do noe
normally call for abandonment of typical outlines, bt rely on subtle use
of e cues within the outline, This effect 1s demonstrated clearly in
Figure |6 where a silhoustie of & prone elephunt (Figure 16a) is made 1o
get up and walk (Figure 16b). The present author i more favourably
disposed 1o Leason’s than w0 Ucke and Bosenfeld's view
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portrayals as showing animals, and the extent to which the
features of the animal shown in the picture corresponded
to those features which struck an observer viewing the
animal.

How are the outlines which define the typical view
detected in a model? What defines these crucial features?
In attempting to answer these questions we shall tum to
Atmtneave’s nouon  of  points  of  concentration  of
information &), Atneave (1954) maintains that, in line
drawings, information is concentrated at the points of rapid
change. In a riangle, for example, it is concentrated at the
corners where the direction of the perimeter changes, and
indeed percepruadly a triangle is more similar 1o the three
points so placed that they would coincide with its corners
than, say, three points so placed that they would coincide
with mid-points of its sides (Figure 3), although
geometrically the triangle could be reconstructed equally
easily given either triad of points,

Figure 3. A triangle and two mathemativally equally
legitimate wavs of representing it by means of three
poinis, Perceptually the two representations are not
equivefent, that divecily related 1o the spacing cormers
being clearly superior.

Extension of this reasoning to perception of solids
implies that the amount of information present at any point
of & solid’ s surface is proportiona) to the rate of change of
curvature of the surface at that point. (Thus, for example,
in the case of an egg the largest amount of information is
present at its pointed end.)

Any outling of the object can be thought of as a lrace
made by the object’s surface on an imaginary plane
passing through the object. For each object there is an
infinite number of such planes. The shape of the outlines
of these planes will, generally, vary. It is put forward that
those “cutlines which pass through the points of
concentration  of  information on  the object’s surface
represent the object better than those passing through other
points, and therefore their transfer onto a flat surface (such
as a wall or a canvas) makes better pictures.

Accordingly a plane passing transversely through an
egg has upon it a circular outling, a trace of a set of points
having equal information loads. A plane passing longitu-
dinally through an egg bears an ovoid outline containing
the trace of the point at which the greatest amount of infor-
mation 15 concentrated; and the latter outline represents the
egg hetter (Figure 4). The same reasoning can he applied
to other solids including animals and explains why animals
are generally drawn from certain standardised stances, why
eland, say, are drawn in a side view but turtles are drawn
from above. (The obvious counter-suggestion that turtles
are generally seen from above is not, incidentally,

4} See Atneive (1954) for the seminal paper. The extension of
Atineave's ideas o define typical oulines s described here is
adumbrated by Deregowskl { 1984). The notion of typical view and it use
im gl 15 discussed in Deregowski ©1994),
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convincing because numerous other small animals such as
fowl are also generally so scen, vet are not normally so
drawn; they are usually drawn in side view.)

one

Figure 4. Two egually legitimate but not equallv
meaningful representations of an egg.

It explains, too, the ‘distortions’ which are sometimes
found in depictions, as when, sav, a crocodile’s head and
tail are drawn in a lateral view but its body in a view from
above. Such figures are, of course, characteristic of Abori-
ginal art (see Figure 5). They are simply combinations of
the three drawings; each of the elements being drawn in its
most Ctelling” view, and the three views combined
although they are not co-planar 5),

Figure 3. A Kakadu crocodile, a typical Australian
Aboriginal drawing af a crocodile. The snout is drawn
as seen from the side and 5o 15 the tail, The trunk is
drawn as seen from above, This is the arrangement that
one would expect from consideration of the typicality of
view af these elements considered separarely. Note thar
Borh eves are shown. Thiy probably derives from the
importance of eves in representation of mammals, a
vector entirely independent of the tvpicalite of views
and siol examined here.

These theoretical speculations call for empirical
supporl. Support is fortunately to hand. It was obtained
from Scottish children in an experiment inspired by the
drawing ol a Kakadu crocodile reproduced by Chaloupka
(1984). This crocodile (Figure 5) must be most uncomfort-
able; its head and tail are twisted in relation to its body.

The crocodile’s discomfon derives, it is suspected, from

51 Such combinational Failures have long been noded in drawings as well
i In pereeption of drawings by certain groups {see Deregowski 19843,
For an empirical investigation involving perception of impossible figures
(cf. Maote 1) see Young and Deregowski (1981)
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the fact that the crocodiles as perceived by the artist did
not have a single planar typical contour; the typical
contours of its three constituent parts (the head, the body,
and the til) were seen as not co-planar and therefore
perceplually discordunt. This hypothesis was investigated
(Deziurawiec and Deregowski 1992), using concordant and
discordant tnipartite models made of balsa wood. The
concordant beastie consisted of, say, a flat head, Tai body,
and a flat tail. The discordant beastie was made by, say,
grafting a slim head and tail onto a flat body (Figure 6).

b

Figure 6. Examples of concordant and discordany
beasties used by Dzinrawiec and Deregowski 1992,

P
s
A fpi s,
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Figure 7. Examples of drawings made by children in
response to the models shown in Figure 6. Figures

afove show drawings of isolared elemenis, those below
of commplete beasties.

Children were required to draw concordant and discor-
dant amimals as well as their constituent parts presented in
isolation. Drawings of individual elements show that typi-
cal conlours are generally chosen for depiction. Flat head,
body and tal were drawn as seen from above; slim head,
body and tail as seen from the side. Accordingly one
would expect “twisting to occur in drawings of discordant

Woldme J2. Nursifagr |
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but not of concordant beasties, and drawings of complete
but discordant animals do clearly show such twisting.
Figure 7 shows examples of responses obtained to both
kinds of stumuli and to their component parts presented
separately.

The twendency to draw typical views seems therefore
responsible for the “distortions” found in pictures such as
the Kakadu crocodile, and since the “distortions™ of this
kind are also characteristic of drawings made by young
Scottish and other Western children, it seems likely thal
they are due to the inherent characteristics of the visual
mechanism rather than to some unspecified cultural effect.

Generally an object has only a limited number of planes
containing markedly high concentrations of information.
These planes will be refemred (o as the typical planes, and
the outlines of the object which they help 1o generate will
be referred to as typical outlines. Such typical outlines are
responsible for the universal tendency to portray wheels by
drawing eircles, a phenomenon demonstrated by Luka’s
(1968, 1971) cart (Figure 8) as well as by Tang's ( 1984)
chariots (Figure 9 6),

& 1l

A
-

Figure 8. A cart as represented on a Pomeranian wrn of
the Hallstart periad (afier Luka 1968, 1977 ).

i

Figure 9. A Chinese petroglyph of a charior (after Tang
1989).

) 1t may well be that so-called “footprints' are another instonce of
drawing of typical contours. 'Fooiprinis” are foorprint-like designs which
artists of several cultures drew immediately undemmeath and ofien
appended 1o the feet of animals shown in side-view. Such drawings can
be found in several disparate cullures, for example there 15 & well known
rock painting of a lion, in Namibia, showing pad-prints so arrunged; und
there wre numerous rock paintings of horses, in the Cairns region of
Australia, showing hoof-prints of police horses. The popular wisdom has
it that these pendant footprints are drawn in order to label the animals, bt
if this were the case then another explanation has to be put forward for
depicting mare than one foctprint appended to an animal, It is of vourse
possible w0 invoke notons of completeness of assthetic balance, but this
adds to the complexity of the explanation. The alternative explanation
based stmply on the workings of the percepiial mechanizm seems simpler
and therefore, Lo a student of psychology of perception, more accepiable.,
It is, alas, the less ‘romantic’ of the two eaplanations.
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Pager's (1972) immensely scholarly Ndedema conve
mently provides a large body of field data which one can
examine in the light of the speculations put forward and of
the laboratory investigation reported, The Ndedema gorge
contains a number of abandoned, decorated Bushman
sheliers. Pager surveys various aspecls of these decora-
tions. He reports the frequencies in which figures of
animals and humans are drawn in lateral and in front
views. The relevant data can be summarised thus:

Frequencies of particalar views

Humans (N = 1669 Animals (N = 1024)
QB 99%
2% 1%

Lateral view
Fronl or rear view

Prima facie, these figures support strongly the conclu-
sions arrived at above, but it is doubiful whether it is legi-
timate to treat figures of humans and of other animals as if
they were perceptually equivalent because whilst the
animal drawings arc such that they can be said to show the
typical contours, this cannot be so in the case of homun-
culi. The ligures of humans are essentially “stick figures’
composed of lincar representations of those parts of the
body which are normally seen as sharing movements, such
as calves, thighs, trunks or arms. There are admitedly
some (igures which incorporate typical conteurs {Figure
10} but there are many in which evidence of such contours
is entirely absent (Figure 11). It is thercfore prudent to
treat all representations of humans as belonging to that
sub-category of epitomic figures which is classilied as
‘stick figures” in Table 1 and to consider only animal
figures in the analysis. (It should be parenthetically noted
that these data should not be interpreted as showing thal
animals cannot be represented by stick figures. They
clearly can, as the depictions of horses on Luka’s urn testi-
fy. It is also noteworthy that stick figures do not represent
women as efficaciously as they represent men. Admittedly
women can be portraved in this style as if they wene
incomplete men. Such a portrayal lacks evocalive power,
since the breasts, abjects of considerable interest, are not
shown. In order to remedy this defect an artist may resort,
as the Tale artists have done [Fortes 1940, 1981; Dere-
gowski 1978], to drawing these organs as floating inde-
pendently [Figure 12]). In so doing they have unwittingly
followed an ancient artistic tradition as cleawly demon-
strated, for example, by a petroglyph found in Valcamo-
nica (see Anati 1982: Fig. 179).

Figure 10,

A figure af a
waman showing
typical confours
fafter Pager
f972)
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Figure 11.

A stick drawing of
a man {after
Pager 1972).

L

Figure 12, Tale drawings of a man and a woman,

The MNdedema animal figures are overwhelmingly
drawn in lateral view, Some of them, however (about 9%),
are drawn in ‘twisted perspective’. The term ‘twisted
perspective’ is used by Pager to describe drawings wherein
bodies are twisted into unnatural positions, eg. a 90 degree
turn whereby (1) hooves are depicted in side view while the
body is depicted in front or rear view, (1) hooves or head
are depicted in from view while the body is depicted in
lateral view, (iii} the horns and cars are depicted in front
view while the head is depicted in lateral view, or (iv) the
head and neck are turned 180 degrees in relation to the
body ‘as if it were folded back on a hinge’. It is apparent
from these definitions — and examination of the figures
confirms this — that the instances of ‘twisted perspective’
by-and-large fall into the same category as the Kakadu
crocodile. They do not therefore contradict the general
principle enunciated, but merely show the effect of its
application at various levels. An artist working at a global
level is not concerned with the shape of an animal’s hoof
and may well be satisfied by depicting the entire animal by
a single line showing a side view of the shape of its spine
and its head. In contrast, another artist who wishes to show
the shape of the animal’s hoof as well as the shape of its
back encounters the same problem as that encountered by
his or her Kakadu colleagues drawing a crocodile, and
arrives at the same solution. Another ‘twisted’ animal is
born,

The Bushmen whaose art Pager studied recorded those
entities in which they were interested, animals and men,
and they did so in the readily apprehensible forms, as typi-
cal views or as pin figures. The models were recorded “as
they were', that is they answer the very first of four ques-
tions which Chwisiek ( 1924/1960) put forward in his essay
on realism in art suggesting that they may be used Lo clas-
sify works of art. The questions were:

().1. What are things like?
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What are the relationships among objects, sources of
light and the observer?

What 15 the observer’s sensory experience like?
Which impressions constitute the basic elements of
reality?

The first question, and only the first, elicits, when
properly answered, objective, generally understood truth
about visual objects. Bul such an answer cannol incorpo-
rate, say, perspective, as the concept of perspective arises
out of visual relationships amongst objects or parts of
objects, Pager's data agree with this, In all the depictions
that he has collected, Pager identifies but five figures in
which he thinks perspective might have been used. Four of
these, however, he himself deems unconvincing and the
only one which seems to him somewhat more convincing
is still very dubious indeed. It muost be siressed that the
relationships in guestion are visual in essence. Depiction
by means of typical contours renders pictures which are
perceptually two-dimensional. Perceptual atness does
not, however, preclude portrayals of vigorous scenes. Tt is
possible o depict a chase or a hunt withoul using pictorial
depth by portraying appropriate poses; and Ndedema
painters did indeed do so. These painters shunned portray
als of pictorial space, not becavse they did not experience
space — they certainly did, they could not have survived
otherwise — bul because spatial nolions were essentially
alien to the purpose of the portrayal: to depict things as
they really are, and not to depict visual relationships
among things, or ohservers” sensory experiences. It may be
thought that the depictions which Lewis-Williams  and
Dowson (1988) describe as denvative of entoptic pheno
mena contradict this. Such contradiction is, however, only
apparent. for ‘entoptic’ pictures {this very concept s,
however. questioned by some, notably by Marshack 1989,
Bednarik 19%a) portray phenomena which the artist
perceives in certain circumstances. They do not evoke the
nature of the observer’s sensory experiences. These obser-
vations can be generalised to a larger body of rock
pictures; these should therelore be viewed bearing the fol
lowing pomts in mind:

(1) The side views of animals are drawn because the
typical outlines which envelop such views are concor-
dant with the typical contours which the artists see more
cogently than any others when looking at animals,
whatever their orientation, The viewers of pictures
recognise these typical outlines as identical with the
typical contours and hence readily recognise the
pictures. The perceptual loop is thus closed.

(1) More complex and visually interesting figures can be
obtained by folding typical contours. This may also
expluin figures (such as those of north-western Cana-
dian art [Boas 1927]) wherein the typical contour is
repeated so as to form a symmetrical ‘unfolded” Ogure.

(iii) Dhistorted, twisted pictures such as the Kakadu
crocodile result when an artist depicts as co-planar typi-
cal contours which are non-coplanar in nature.

(iv) All these ‘laws” issue directly from the artist’s drive
to tell the ‘perceptual truth’: to portray objects as they
really are and appropriately incorporate 1 pictures
those characteristics of objects that are “narurally” strik-
ing, in the ‘real world’.
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On the cultural implications of epitomic and eidolic
pictures

An outline which can either be lefl empty or filled so as
to create a silhouvette does not contain any immediate
perceptual cues showing that the depicted object is three-
dimensional. An observer 1s able, if he recognises the
outline as derived from a three-dimensional object, to
name the object bul he does nol perceive the third dimen-
sion in the manner in which he perceives it when looking
at density gradients. Thus he is able to recognise Figure b
as portraying a bottle but he does not see it in the manner
in which he sees Figure 13 as extended in space, even
though the latter figure does not represent any specific
object or group of objects. Such depictions devoid of
perceptible depth have been termed epifomic, in distinction
from those pictures which lead to direct perception of
depth, which have been termed eidolic 7).

Figure 13. This patiern of lines is seen by most viewers as
showing a receding surface withow! any implicalion of
an object.

An outline drawing s not the only kind of epitomic
figure. An entirely different kind of figure is created when
a draughtsperson depicts, as some Bushmen decorating
MNdedema shelters have done, percepts derived from the
relative movement of varfous parts of the depicted object.
Since such movement can only be observed in some living
creatures, the resulting pictures, which are generally
known as stick or pin-figures, can be, and are, used to
portray humans and quadrupeds but not fishes or plants.
The independently moving elements are in those pictures
represented by short lines, Such units can be combined by
the artist; s/he can choose to depict legs by, say, rectilinear
segments joined at the knee or by a simple segment exten-
ding from the hip to the foot (see Figure 14).

The difference between the two kinds ol epitomic
figures, the outline type and the pin-type is, it will be
argued, fundamental, and the two types of figures have
entirely different implications tor human development. An

Ty For extensive examination of the concepts “eidolic’ and “epitomic” see
Deregowski (1984, [989), In the latter publication the terms “2/3d" and
“2/3i" have been substituted for the original wrms, Conley (1985) presents
a phalosopher’s examination of these terms.
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outline can be used in making an eidolic figure. This is
done by incorporation of various surface details and
perceptual depth cues (e.g. shading) within the outline. In
contrast, a pin figure cannot be easily endowed with eido-
lic properties. The development of realistic {photograph-
like) depictions is therefore related (o the former and not to
the latter, and involves two conceptually quile distinct
perceptual processes; one of these concerns the establish-
ment of the typical outline and the other the furnishing of
this cutline with eidolic cues to give it bulk. The eidolic
information facilitates representation of idiosyncratic
characteristics of an object in a picture (such as differently
coloured patches of skin of depicted animals or dilferent
disposition of facial features in the case of both animals
and humans) and therefore opens the route to individual
portraits and other pictures conveying fine distinctions
among the portrayed objects.

d

Figure 14.

Three pin-tvpe figures

showing hunters in

Both spaitially and

rempovally separate c
citltires.

Pin-figures do not offer such possibilities. They are a
blind alley, as far as the development of realistic portrayals
is concerned. They do, however, have certain other very
important characteristics. A pin-ligure is necessarily un
abstraction, one which is easy to recognise and whose
structure is so simple that it can be more easily remem-
bered than an outline figure. It follows that both artists and
non-artists can readily perceive, remember and copy a pin
figure 8), and that such variations as are likely to occur m
the course of copying are not likely to affect its meaning.
A pin-figure, although copied repeatedly, will on each
occasion convey the same gencral statement; a pin-man
will remain a representation of a man throughout the
process, it will not become a representation of a specific
man. Furthermore, the speed with which the pin-figures
can be drawn ensures that several can be used to depict a
seene without the artist floundering in the process. A
complex. concise and immediately comprehensible state
ment can thus be made. (In contrast, difficultics presented
by outline figures are such that inexpert draughtspersons

8) For pin-drawings done entirely by unexpenienced Bushmen see
Reuning and Worlley {1973}

often get lost in the course of their execution; a child may
start to draw a dog and in the course of drawing transmo-
grify it into a horse.)

Meither epitomic outline nor eidolic figures need be
based on the typical outlines, but abandonment of such
outlines leads to marked changes in the nature of pictures.
Both kinds of pictures become more ‘lively’ 9} This
makes the figures less perceptually stable and therefore
more prone to modifications when copied. Consider the
ploughing team from Fontanalba shown in Figure 15a. The
ploughmen are shown in typical views and so is the
plough. The oxen are, however, shown atypically, as seen
friem above. The entire figure therefore consists of spati-
ally incompatible elements, an attribute which 1 shares
with the crocodile in Figure 5, but with the important
difference that one of the elements, the oxen, is shown in
an atypical view, This atypicality of the oxen is, [ believe,
responsible for figures such as Figure 15b, also found in
Fontanalba. This figure could be thought of as a symbolic
representation of ‘a yoke of oxen and a plough’, in which
the oxen are represented merely by their heads. Such an
interpretation is conceptually appealing but it seems more
likely that the “heads’ were depicted, not by drawing from
a model, but by inept copying of the bodies of the oxen of
such figures as Figure 15a. They are therefore not typical
views of heads but typical views of bodies which have lost
their rudimentary tails and have been markedly shortened.

Figure 15, Ploughing in Fontanalba. The representation
of exen in the left-hand figure is, it is suggested. a result
of distortion of oxen originally drawn in wnivpical
views such as that in the figure on the righi.

Oy Such “liveliness’ is the characteristic of certain schools of Japanese an
{see Deregowski [984), which favoured representation ol nbjects from
unusial angles and in unusual poses. The instability also applics o
geametric figures. Thus the thombaes an the face of the cube in Figure 17h
is maore likely to be subject to deformation when copying (see
Deregowski 1976, 1980, 1984 than @ congruent rhombus presented an its
own (Figure | 7a).

It would be wrong, however, to think that the outline is the only
vector affecting the readiness with which depictions are recognised. There
wre certain features of living objects which readily convey their essence
and which are not pelated io the outlines. Erhologists (Coss 1968, 1970:
Hinton 1973) have, rightly, drawn attention o the importance of the eyes
for eye spots) in depiction of living creatures, and many works of urt in
which eyes are presented as seen from the front, although the ather parts
are presented as if seen from a side, confirm this. This arrangement can be
fiound in the erocodile in Figure 5. i the tenth century lion from Faras
{Figure 18a), and in Picasso's cat in Figure 18¢ as well as in many other
figures (see Deregowski 1984). For the discussion of such figures in the
broacer context of perceptual studies see Deregowski (1989).
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Taxonomy of Deplclion
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and 'lively’',

A summary ol the perceptual characteristics of the vari-
ous kinds of figures considered will be found mn Table 1.

Conclusions

The assumption that the eyve has not changed since
before the earlicsl piclures were made implics that the
capacity to perceive eidolic figures as well as the capacity
o perceive two distinct types of epitomic figures (the
outlines and the pin-figures) was present throughout the
picture-making times. It did not necessarily imply that the
relevant picture-making skills were vsed equally through
oul this pericd, since the mere presence of capacities does
not ensure that they become abilities; but when these abili-
ties were exercised they, this analysis suggests, had radi-
cally different implications for the development of the
human ability (o communicate.

The epitomic outline drawings have in them the seeds
of illusion which in combination with eidolic visual cues
provide realistic depictions — objects which have a double
existence: as objects per se (as cave walls and pigments,
for example) and as representations of other things such as
animals.

The eptomic pin-drawings, on the other hand, open the
way to symbelic representations and therefore to piclo-
grams and through pictograms lo representation — not of
ohjects but thoughts pertaining to relationships among
ohjects. Such externalised, publicly accessible thoughts are
exposed to scrutiny and comments of viewers and provide
important stimulus for discourse similar to that which is
nowadays provided by wrilten statements — descendants
of epitomic figures,

Thus different types of depictions based on different
visual capacities have made distinct and fundamental
contributions to the development of human communication
and therefore human cultural development.

Professor J. B, Dergpowski
Department of Psycholooy
University of Aberdeen
King's College

M.B. Pictures such as photographs or painlings genarally embody both Epitomie & Eidolic cues.

0ld Aberdeen AB9 2URB
United Kingdom

Final M% reveived |4 Mavemder 1954

b IR

Figure 16 (see Footnote 3). The prone elephant (a) is
made to get up and walk, although the outline of the
animal remains wnchanged (b).

(a)

(B}

Figure 17 (see Foomote 9). When asked to copy the
maottled rhombus, peaple tend to draw a less squarish
figure when copying Figure 17a than when copring
Figure [7h.
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Figure 18 (see Foomorte 9. Three illustrations of ivpical-view collages as used in art. fa) Tenth century head of St
Mark s Lion from Faras. (b) Head of a beast of apocalypse decorating eleventh century Spanish manuscript. (¢} Head

af Pleassa's cat.

COMMENTS

About pictures of echidnas and cats
By JOHN CLEGG

The study of rock art is of interest and importance
outside its traditional areas of ethnography, archaeology,
anthropology and management. As Professor Deregowski
shows, it is of interest to his discipline of perceptual
psychology. In turn he demonstrates — to me, at least
that his discipline is directly relevant to the study of rock
art, which this journal has done so much o foster, This
paper packs a great deal into a very few words. In the
process of writing this Comment, 1 kepl writing notes 1o
myself, suggesting that Jan might have already covered the
point I was raising. On checking, 1 invariably found that he
had done so, and that [ had failed to give it due attention
on earlier readings, Many of my points are expansions of
his statements.

The paper addresses the nexus between how minds
work, what people see when they look at objects, and ways
to resolve conflicts berween what things look like and how
they can be drawn. People of different cultures draw in
different ways. The different ways of drawing contribute
to “style”, which can also be used as a focus for identity, or
symbol of it, or a material clue to the way people structure
their identities. 5o the ways people draw are directly rele-
vanl 1o many studies of rock arl. The drawings people
make are conditioned by the subjects of the drawing, but
also by the concepts, values, and interests of the artists and
their societies. This conditioning means that drawings have
clues — however unmanageable they may be — to the
concepts, values, and interests of the artists.

Rock art makes chronically unfulfillable promises.
They are sometimes expressed as a set of muddled mother-
hood statements, like the common assertion that art is
communication. We whose business it is to get archaeo-
logical data out of rock art have been through many cycles
of despair over the difficulties of extracting anything more
than waffly good intentions. Deregowski's paper provides
a powerful tool. It is full of focused hypotheses and real
experimental observations. Since the observations are

experimental, their significance and reliability can be
checked. Do, for instance, artists choose how o draw
crocodiles entirely from the style of their parents? The
concurrence of drawing methods between Scottish school
children and Aboriginal elders makes this hypothesis
uilikely.

Echidnas

The ways in which echidnas are drawn in Australian
rock art provides a frustratingly ambiguous test of Dere-
gowski’s thesis. South of Sydney and in Cape York Penin-
sula, echidnas are drawn in plan, north of Sydney in side
elevation, and in all manner of ways (including ‘twisted
perspective’) in the Top End (Figure 1)

d
Figure 1.
Drawings of eclhidnas
by John Clegp,
attempting ro illusirate
wavs af drawing in different
regions of Australia: (a) south
of Svdney; (b) north af
Svelnew; ;
fc) Top End fe.g. Arnhem Land), c

[ am using these drawings as an example for discussion,
so [ hope it does not matter that the figures are drawn by
me from memory, and that I do not present numbers or
locations. My drawings doubtless reflect more of my
memory than they do of the originals, and they are inferior
drawings. Deregowski treats very lightly competing theo-
ries about the ways animals are depicted. Tt is often said
that mammals are shown in lateral elevation, and reptiles
in plan. People (in the Sydney area) are shown in front
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clevation. These dilfercnecs in ways of depicting different
categories of creatures may be connected 10 a notion that
mammals are large, and reptiles low and close to the
ground. But this cannot be the whole explanation (as
Deregowski shows), for small mammals, like bandicoots
and mice are shown in prolile, and tree-dwelling goannas
are shown in plan. Echidnas are well suited to be shown in
plan (they are close to the ground, and they lay eggs).
Could my observation that the depiction of echidnas is
sometimes in plan and sometimes in elevation be connec-
ted with an ambiguity in their biological status? Or is the
ambiguity in the location of their ripical planes? Where do
echidnas keep their lines of most rapid change? What
three-dimensional shape do [ think an echidna is? For the
muoment and simplicity, [ limit the discussion to the body.
My image is of an egg, the shape you would get by rota-
ling an ellipse about its long axis. But the ellipse 15 not
quite regular: the tail end of an echidna’s body is more
sloping and pointed than the head end. Applying Dere-
powski’s rules to that mental image, an echidna’s body
could be drawn from either side or top, just like an egg. So
echidnas have two ambiguities, one of biological status,
the other of typical planes. They are doubly ambiguous,
and provide no test  between ‘biological’  and
Deregowskian explanations of the origins of their drawing.
There may be another possibality. Echidnas have spines
imore marked in Tachyvglossus than Zaglossus) which are
erectile. These have the same structure as mammalian
hairs, and their erectility is analogous to our goose pimples
(M. L. Avges pers. comm.). So the animal can change its
plane of maximum inflection, Purting its spines up makes
it more sphercal, which would favour a profile depiction.
Lowering 115 spines makes an echidna ventro-dorsally
tlatter, for which a plan view would be more appropriate,
Assuming that delensive echidnas have their spincs up, the
differcnees in drawing could be open 1o the interpratation
that people north of Sydney drew frightened echidnas. This
idea receives some support from the fact that spines are
maore often shown in profile than in plan drawings. The
‘obvious’ explanation, that it is easier o draw spines on
profile than plan pictures is simply not wrue (see Fizure 2).

Figure 2.
Awcther perspective
af the echidna.

As Deregowski states, a typical outline is chosen to
display a plane containing markedly high concentrations of
information. But there may be more than one such plane —
as echidnas demonstrate. There must be some sort of
choice between the many planes which pass through points
of maximum inflection. Is it a matter of maximising infor-
mation, so that a picture is drawn $0 as Lo maximise the
hits of non-misleading information the drawing shares
with the object? Will the addition of more non-misleading
information make it easier to recognise the subject of a
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correel but unrecognisable drawing? This guestion can
also be asked as “Does improving a depiction (making it
more realistic, by supplementing the amount of informa-
tion shared by picture and subject) improve it as a denota-
tion?

Cats

As 1 first read Deregowski's paper, | thought [ noticed
some slippery language, with ‘mistake for®, and ‘denote’,
and “depict’, used when they were not strictly appropriate.
I suspect that the compelence of a depicrion is al least
partly related to the amount of information commeoen to the
depiction and the subject. But the competence of a denota-
tion is much more determined — perhaps entirely deter-
mined — by convention. Deregowski’s paper seemed to
say that a simple outlime picture may be easier to read than
a more complex rendition with extra information, perhaps
about colour or light. My alternative hypothesis 15 that
recognition is better associated with denotations than with
depictions. T started to play with this idea, in g fueey and
unfocused way. I made a teasing depiction of a cat (the
ornately stoppered bottle of Figure 3a). In response to
family feedback, which found the bottle too straight sided,
I made it a bit more caity (Figure 3b). 1 used Figure 3b 1o
generate more pictures. First T added shading, 10 make the
piciure a grey cat on a grey carpet (Figure 3c).

i

L
i

L

a b

Figure 3. Depictions af an object {a, b, ¢).

This makes it, as expected, a bit harder to see (though
my anecdotal obscrvations have not discovered whether it
is also harder 1o recognise). Tthen opened the door and let
some sunlight in, adding light, shade and shadow (Figure

L -
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Figure 4. Another depiction of the olject,
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This at once seems o get nd of the botile perception,
though even with the extra information — which includes
in the shadow a lot of information of an outline drawing —
il 15 not al once recognisable o all subjects as a cat. Rather
it presents a puzzle, which may be frustrating enough to be
annoying. Perhaps the drawing is not good enough, so the
animal could be meant as a monkey. Or perhaps adding
another dimension of representation may make my depic-
tion more catty?

rirdvirles

&
0
i

5

0
0

bt

Figure 5. Stereagram of an object.

Figure 5 is a stereogram of the cat, in which the tail tip
is really close, head and back in the middle distance, Does
that help to make it recognisable as a cat?

| cannot tell whether any readers will invest the effort to
follow me this lfar. or whether they find the exercise
rewarding, But the chances are that they have done some
experiments, by glancing at the pictures (all but the siere-
ogram which takes more effort) before they read the text.
Figure 6 was generated in response to my family’s request
for whiskers. My guess is that the whiskers improve the
picture as a denotation, perhaps by decreasing the picture’s
resemblance to a bottle, 1 could elaim that whiskers would
not be visible in a realistic picture using this scale and
medium, so their addition improves the picture as a deno-
tation but harms it as a depiction.

Figure 6.
Object with whiskers.

Pictures need to contain some minimum amount of
information if they are © work as either denotation or
depiction. This generates further ideas for exploration. Do
the ubiquitous engravings that look like animal tracks in
Australian rock art denote the tracks or the whole animal?
All depiction (until the state of rrompe ["oeil, for which the

- Welwore 12, Mumler 1.
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phrase mistake for 1s entirely appropriate) involves the
taking of a part for the whole. But some parts (for exam-
ple. heads, footprints, cerrain outlines) are better than
others. like torsos or cars. Are torsos and tails non-specific,
or 15 the study of which parts are characteristic another
provocative field for perceptual or conceptual investiga-
tion? (Rosenfeld 1982 199

MNon-depiction in pictures

Is rock art about things other than drawing, which occur
in Art, such as some Buropean Art of the last century or so
is ABOUT paint, or making eyes fuzzy, or light? Not all
“Western art’ is or involves depiction of things. Yet many
times we are lold that the pictures of other cullures should
not be scen by us as we see “our” art, for there is no word
or conceplt for art in their languages. Yel not all Aboriginal
art can be seen as depiction, Whatever a hand stencil is, it
is NOT in any sense a depiction of a hand. Tagon (1989a;
246) has pointed out the greal significance of a shimmer-
ing effect produced in the eye of the onlooker by fine
cross-hatching in rock art. Close juxtaposition of contrast-
ing bright colours produce a similar effect, which was
exploited by Najomolmi (Haskovec and Sullivan 1989)
and many other Aboriginal artists. These phenomena and
their exploitation clearly have something in common with
“Western' op art.

Pins

I have spent all my energy and far too much space on
the first half of the paper. The patt about pin-figures is also
very productive — or ai least stimulating (what Binford
would call provecarive). An enormously important event
in the past of much of the world was identified as (the)
Nealithic revadwiion. Its importance is often understood in
simple economic terms. Deregowski’s paper shows that we
have clues 1o insights about what conceptual changes
happencd during those times. The informative phenomena
are changes in ways of picturing — perhaps a change of
emphasis from depicting towards denoting. Neolithic
pictures seem to have greatly increased predominance of
static pin-figures. There are pleniy of hunter-gatherer pin-
figures which clearly show activity and motion. The
effects of static pin-figures in Neolithie pictures could be
to gencralise depictions by removing individuality or it
could he a significant move, through simphification {and
‘schematisation™ 7). away from art and towards the use of
siens rather than representations.

All these considerations  are  stimulated by
Deregowski’s paper. He has opened doors which makes a
whole swag of questions now potentially answerable, and
therefore worth asking. What are pictures about? Are they
eood representations in that they have a lot of information
in common with the model? How easy are they to
recognise? And in turn there is just a chance that those of
us who study rock art from an approach other than
perceptual psychology may be able to help their studies or
insights. Any such cross-disciplinary work is dangerous,
for it may shamefully demonstrate ignorance. Perhaps the
fear of demonstrating ignorance explains why there is so
little cross-disciplinary work.

John Clegg
Australian and World Archacolegy. Al14

The University of Sydney. N.5.W. 2006
Austrulia
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Information and typicality
By JOHN HALVERSON

Attneave (1954 proposed that in the visual perception
of an object, relevant information is concentrated first of
all in contours (created by abrupt changes of colour,
texture, luminance ete.), and second in changes along the
contour. The first proposal is generally accepted in percep-
tual psychology, and accounts for the fact that three-
dimensional objects can be effectively represented by line
drawings. The second is plausible, but has some problems.
For instance, 4 sphere s best represented by a circle, which
has no changes of contour and no points of information
concentration. A wheel viewed obliquely is an ellipse with
muore points of concentration than the full lateral view, vet
is not the best representation — the opposite of Dere
gowski's egg. It is also easy to construct outhne figures
omitting all contour changes which are nevertheless fairly
easily identifiable (Figure 1). It is true that the shape of
any outlineg figure can be described or determined by a
topological algorithin — which is evidently the basis of
Attneave’s theory — but, as shown here, such an algorithm
can be constructed wsing only length and direction of
discontinuous  straight  lines  where  ‘points  of
concentration’ are empty spaces. Strictly speaking, there is
no contour here except that supplied by the mind along
Cestalt principles,

Figure 1.

Attmeave s ( 1954)
sleeping cal with

points of contour
change omitted. I

\

Newvertheless, in general, Artneave’s proposals seem
quile acceptable, especially for real-world perception. We
can readily agree that a typical owtline, like any other
outling, can be generated or described by a topological
algorithm — but this leaves entirely open the question of
what a typical outline 15. Deregowski scems to imply that
the more poings of concentration a figure has, the more
‘typical” 1t is. However, the top-down view of Figure 2
bristles with points of concentration in comparison to the
side view, yet no one would regard it as in any way typi-
cal. Similarly, a three-quarters view of most animals
supplies more concentration points than a parallel view, as
well as more visual information (two more legs, a second
eye and ear, for example); it is also a more natural view.
Yet strict profile is the norm in palagoart. OFf course the
features visible in a three-guarters view are redundant, in
the ordimary scnse that they add nothing necessary Tor
identification of the animal, so the preferred aspect
suggests that economy of representation is a balancing
factor. Maximal points of concentration are not necessarily
optimal.

The same is true of “imaginary planes” passing through
points of concentration of information. Suppose the object
in guestion 15 a fluted column (Figure 3). A longitudinal
bisection produces fourteen corners (points of contour
change), whereas a latitudinal slice produces thirty-two
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points of concentration (the redundancy rate, in the infor-
mation-theory  sense that one leature reliably predicts
others, is nearly identical in both figures), but the lateral
cut produces a virtually unidentifiable picture. Imaginary
planes do not, in fact, seem really relevant outside of
geometry. The plane that permits the representation of the
top-down dog in Figure 2 can only be the one on which the
dog is standing. The side-view dog could be thought of
{rather strangely) as a bisection, but if the other two legs
were represented, partially occluded as is very common,
the only imaginary plane possible would be the one the
dog is standing against.

Figure 2. Side view and top view of a dog with lines
indicating paints of comtenir clhange.,

( ]

Figure 3. Fluted column bisected by longitudinal and
latitudinal planes.

In all, the road from Attneave’s theory of visual infor-
mation processing does not seem (o lead us very close to
typical views and typical outlines. But what do we mean
by “typical” and what kind of information are we talking
about? Deregowski says that ‘typical outlines’ are gener-
ated by ‘typical planes’, which are those ‘containing
markedly high concentrations of information’. Leaving
aside Imaginary planes as an unnecessary complication,
perhaps we can simply say that typical outlines have high
concentrations of information. This scems reasonable, but
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topological concentrations alone clearly do not produce
typicality; some other kind of information is wanted. In the
end, Deregowski suggests what it is, namely, distinguish-
ing or salient features. Typical outlines render ‘typical
contours which the artists see more cogently than others
when  looking at  animals’  (emphasis  added); they
‘incorporate those  characteristics of objects  that are
"naturally” striking in the "real world" *. For the most part,
sicle views are optimal for this purposs, but sometimes a
response to saliency generates alternative (turile) or discor-
dant {crocodile) perspectives. This will account, too, for
partial or ‘abbrevisted” animal depictions so common in
Palacolithic an.

What constitutes “information” in a given situation
depends on what we want it for. Floor plan and elevation
in an architectural blueprint are equally informative about
different aspects of a house. as are a cross-section and
frontal view of a column, If the preferred aspect of animal
depiction is the lateral view, it is presumably because it
provides more information of the kind wanted than an
overhead view does. If the former is more ‘typical® it is
surely because it represents o more typical, i.e. habitual,
view of the animal depicted (like frontal views of houses
and columns). With the exception of our own loes, there
are vanishingly few things in nature that are habitually
viewed from a straight-down perspective (which is presu-
mably why objects photographed from that angle are diffi-
cult or impossible to interpret). The typical contours of
animals are typically (though not exclusively) viewed
laterally and typically include distinguishing characteris-
tics.

In some cases of perception, orientation is crucial. An
upside-down map of Alrica, for example, is notoriously
hard to identify, though it contains exactly the same infor-
mation as a map in its cuslomary position, which is easily
recognisable. If an animal depiction is more recognisable
upside-down than a map, it is probably because salient
leatures (legs, horns ete.) are still discernihle,

It would seem to be the case that epitomic stick-figures
of humans are also recognisable largely due o the
presence of salient features or, here, body compaonents
(head, torso, arms, legs, hands, feet) in natural Arrange-
ments. These provide minimal but sufficient information
for identification. However. it should be pointed out that
genuine stick figures, that is, those in which only single
lines are used to represent torsos, limbs ete, are actually
rare. In Mesolithic, African and Australian art, human
figures usually do have some shape: they are mostly just
very skinny — in appropriate contrast, 1 should think, to
the natural bulkiness of so many animals.

Deregowski speculates that stick-figure drawings may
have been a precursor of writing, but almost all of the
earliest pictograms — Sumerian, Egyptian, Mayan — are
clearly outline figures. The earliest extant Chinese writing
— on an oracle bone from the Shang dynasty — shows
both outline and non-outline forms, suggesting that it was
already on its way to a reduction of pictograms to linear
signs, as happened in Mesopotamian cuneiform. In short,
epitomic stick figures seem never to have had any cultural
role at all outside the kindergarten.

Professor John Halverson
Stevenson College
University of California
Santa Cruz, CA 95064
UEA
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Perceptions of depth in rock art
By CLAIRE SMITH

In this article Deregowski continues his important work
into the psychology of perception, in this case with parti-
cular reference 1o rock arl. This paper presents a dicho-
tomy between two forms of pictures, based on different
visual capacities, which Deregowski labels epitomic and
eidolic. The former are devoid of a perception of depth and
are of two main types, outling drawings and pin drawings,
while the latter contain cues indicating perceptual depth.
Deregowski argues that the capacity to perceive both
epitomic and eidolic figures has been present throughout
the time that people have been making pictures, and that
the manner in which they are, or are not, incorporated into
an artistic sysiem is a matter of cultural preference.

Deregowski's work is most relevant to the analysis of
figurative art which has a demonstrable iconic relationship
to the depicted object — that is, the relationship is discern-
ible to people not initiated into the system of signification.
He explains a general tendency to depict animals from a
lateral rather than a front or rear view in terms of the limi-
ted number of planes that exist which contain markedly
high concentrations of information, Outlines which pass
through the points of concentration of information, gener-
ally located at points of rapid change, are more likely to be
chosen by artists seeking to produce an iconic representa-
lion since they transmit the overall information more effi-
ciently. In representational art this makes “better’ pictures.
The combination of perceptual process and cultural intent
produces what Deregowski calls a typical view,

Deregowski argues that eidolic information facilitates
the conveying of fine distinctions through the depiction of
idiosyncratic features of an ohject and that this allows the
possibility of individual portraits. He contrasts this with
epitomic stick figures which he argues are more likely to
represent a generic rather than a specific person, since this
form of depiction is not conducive to the conveyance of
the specific distinctions which are features of the indivi-
dual. This distinction of Deregowski’s is an important ane
for the study of both contemporary and archaeological art
and one that clearly holds in most cases. An intriguing
extension of this line of argument would be that sculpted
figurines, through their three-dimensionality, have a greal
inherent potential to be used in the depiction of specific
individuals. This 15 particularly interesting in terms of the
“Venus figurines’ of the Upper Palaeolithic and raises the
question of why the idiosyncratic detailing that might be
atiributed to a the depiction of a particular individual
frequently is absent,

However, there are two points which 1 would like to
raise. The first is that the artist may, indeed. have an indi-
vidual in mind when drawing a stick figure, but that the
identity of the individual may not be the main focus of the
picture. | have known this to occur within my own expe-
rience of Aboriginal people making rock paintings in
southern Amhem Land. In this case a large picture of a
fish was accompanied by a much smaller drawing of a
stick figure holding a spear and another small drawing of a
stick figure carrying a fish, The stick figure was identified
by the artist as Lamjerod, the deceased leader of the clan
on whose land the painting was made: his identily was
coded into the picture through its placement in the
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landscape. In cases such as this information on specific
identity may become lost or blurred immediately since it is
not encoded in the picture in a way that can be decoded
securely by people other than the artist (though it may
survive through other communicative forms, such as
language or systems of land ownership). {pso facro, this
was not the crucial information that was being communi-
cated by the picture. This example demonsiraies the possi-
bility of specilic identity being ascribed to stick figures.

My second point concerns the Wandjina figures of the
Kimberley, each of which have individual identities and
which in a loose sense might be considered to be portraits,
even though they are depicled without cues indicating
perceptual depth. In these cases identity cues relate 1o the
placement of the Wandjinas in the overall landscape and
the species that are depicted in association with them. This
illustrates the possibility of individual portraits being
depicted using enly epitomic means and for the necessary
additional information to be encoded in other ways,

I should like to finish my Comment on a general note.
One of Deregowski’s enduring research interests has been
the establishment of cross-coltural regularities in percep-
tion and depiction. This is a difficult and a grand task. A
task that is open to criticism by those of a postprocessual
turn of mind on the grounds that each culture needs to be
assessed in light of its own particular peculiarities and
cultural proclivities. However, it seems to me that there is
an abiding need for cross-cultural rescarch of the type
pursued by Deregowski: there is an inherent and broad
value in seeking the actual links that exist between peoples
who are disparate in time and space. | expect that cross-
cultural studies such as that of Deregowski — enriched by
the criticisms of postprocessualism so that they are less
naive than earlier studies in 2 similar vein — will, indeed,
turn out to be one enduring facet of post-postprocessual
archaeological research,

Claire Smith

Department of Archaeslegy and Palacoanthropology
Liniversity of New England

Armudale

Australia

Cognising rock art
By PAUL S. C. TACON

For many years there has been much debate at AURA
Congresses, in this journal and in publications throughout
the world about the merits of a multi-disciplined analysis
of rock art versus a strictly archaenlogical or anthropologi-
cal approach. For ipstance, Robert Bednarik (1990b,
1994a, 1994b) has frequently publicised what he sees are
the shoricomings of some archasological and other West-
erm seientific approaches to rock art studies, and there has
even been an argument advanced that a new discipline
with 2 new name should be founded (Kumar and Odak
1992: Odak 1991, 1992). On the other hand, researchers
such as Paul Bahn (1992), Christopher Chippindale (1988),
Robert Layton (1993), myself and others have favoured
retaining the study of rock art within archaeclogy, or at
least anthropology, However, we also have advocated
incorporating perspectives from a wide range of special-
ists, indigenous peoples and special interest groups if this
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will assist us in better understanding some of the com-
plexity and multitude of messages. motivations  and
meanings cxpressed on or with rock throughout at least
400000 wears of human history {(e.e. Bahn 1975,
Chippindale 1993, Tagon and Faulstich 1993; Tacon 1987
42-3, 1994). For some, such as Whitney Davis (1986,
1987), Paul Faulstich {1992} or John Halverson (1987,
1988) this includes cognitive psychology (see also a recent
discussion “What is cognitive archaeology’ in Cambrridge
Archaeological Jowrmal 3|12): 247-70, 1993).

In this regard Deregowski’s paper is most welcome as it
gives us [resh insight into observed differences or changes
in some of the rock arts recorded in many parts of the
world. A version of the paper was [irst presented at the
First AURA Congress (Darwin 1988) and after several
revisions it is at last published here. However. the paper
appears too focused outside, on aspects of the discipline of
cognitive psychology, rather than inward on the concerns
of rock art research, so that it fails to tell us as much about
rock art as | think the author intended. In the end it offers
little that is new and instead reinterprets differences in
rock art from a more narrow and less informative perspec-
tive than some anthropologists, art historians or archaeolo-
gists have done previously. But Dersgowski does make
some good points, so what | will attempt to do in the
following paragraphs is to re-evaluate whal he has said in
light of observations made by others who more directly
work with the sorts of images he examined.

To start, what does the title really mean? 1 do not
believe that the paper provides us with ‘a skeleton key (o
rock art and its significance’ and I also do not believe that
the punctuation in the first part of the title helps inform us
about the paper’s content. Something along the lines of
“The role of perception in depiction and communication
among early humans' or “The role of perception in under-
standing changes in rock art depictions’ might have been
better.

It is not only the title that suffers from lack of clarity.
Unfortumately, there are numerous imprecise statements
scattered throughout the text. For example, on the second
page Deregowski says:

Clearly. when two or more piclures are seen os presenting differ-
ent views of the smme obpect, two entirely different stmuli are
seen as denoting the swne object. The process could be describead
as follows. Each of the picteres 15 mistaken for the object itself;

und since all of them are mistaken for the same object. all of them
are seen as depicting the same object

This is problematic for two main reasons. First of all, this
statemnent is at odds with the rest of the paragraph. Second-
ly, I do not belicve thal most humans, past or present,
mistake their depictions for the actual objects themselves,
Later we read “Consider two distinet "schools" of
painting, the Palaeolithic and the Bushman'. This is a very
imprecise statement as Palagolithic art is found throughout
the world, not just in Burope! Anyone wishing to partici-
pate in discussions about world rock art has to abandon
Eurocentric language, terms and notions. After all, in
recent years we have been trying (o do away with stereo-
lypes or inaccurale impressions based on geographically
limited research and we have seen how an obsession with a
statistically small number of sites from Europe has
distorted our perceptions of the rock art record. Further-
more, as Bednarik (1994a) notes, what really is Upper
Palacolithic rock art? *The Upper Palacolithic is a chrono-
logical pigeonhole that is not a real historical period, it
does not define a cullure, ethnic entity, and probably not a
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language group, religion or distinctive way of life’ (1994a;
118). Certainly, it is not a ‘school’ as Deregowski
contends. We have 1o be more precise in our statements,
comparisons and discussions about different bodies of an
and we should strive for accuracy in our research and our
reporting of it,

Occasionally Deregowski uses obscure words 1o lancy
up a sentence bul ends up confusing us about the meaning
of both the sentence and the paintings he refers to. For

instance he states:
-1t s doubtful whether it is legitimate (o treat figures of humans
and of other animals as iF they were perceptually eguivalent
hecause whilst the animal drawings are such that they can be said

o show the typical contours, this cannot be so in the case of

homunguli, The figures of humans are essentially “stick figures” .,
According to various dictionaries | consulted, il is naot
good form to use ‘homunculi® interchangeably with
‘human’, as homunculi is ofien used o refer to “litle
beings without a body, sexless and endowed with super-
natural power, whom alchemists claimed to create’
{Webster's Encvelopedic Dictionary 1988). Sometimes the
word 15 used o describe dwarfs, maniking or diminutive
men hut these definitions are also not equivalent to *human
figures” or “anthropomorphs” and imply some sort of inter-
pretation. Again, the point is that we must strive for accu-
racy and preciseness in our descriptions and reporting,
wherever and whenever possible.
Elsewhere wording is also loose. for example:
It i also noigworhy thar stck lgures do ool represent women s
efficaciously as they represent men. Admittedly women cun be
portrayed an this style as if they were incomplete men.

Mot only is this an inaccurate statement (1 have seen
dozens of successfully portrayed ‘female stick figures™)
but also there is the ridiculows implication that women are
incomplete men, or at least their portrayals are. In the end |
am not sure what Deregowski's point is and 1 am
concerned about the sexist overtones.

On the other hand Deregowski makes some excellent
observations about the relationship between perception and
depiction. For instance, his generalised list of four obser-
vations is very important and for the most part | agree with
them. However, the last statement seems incomplete:

All these “laws” issue directly from the arti=t’s drive o el the
‘perceptual truth’: 1o portray objects as they really are and appro-

pridtely incorporite in pictures those charncteristics of objects that
are ‘naturally’ siriking. in the ‘real world'

But are arlists not doven by more than just ‘perceptual
truth’ and a desire 1o portray objects as they really are in
the ‘real world’? Or does the ‘real world” include imagined
or unreal things? And are there not occasions when artists
sometimes do not wish o tell the ‘perceptual truth'?
Indeed. some things are purposely not portrayed the way
they really are by artists, so as to distinguish their render-
ings from similar objects, creatures or things that have
different meanings. Artists the world over are particularly
adept at this and many examples spring o mind. For
instance, Rainbow Serpents are essentially very large
snakes but for Australian Aborigines it has always been
important to not confuse them with large pythons or other
‘real” serpents. Conventions developed so that Rainbow
Serpents are portrayed with essentially a snake-like form
that is somehow different from the norm. They also have
features from a variety of other creatures, such as macro-
pod or crocodile heads, plant or animal appendages. and so
forth (see Lewis 1988 and Taylor 1992 for examples) and
there is much consistency across time and space in the use
of these conventions (Tagon et al, 1995), What has
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occurred 15 that depictions derived from conceptions are
made up of perceptions about actual objects or creatures.
In other words, the elements of these ‘unreal” creatures are
derived from actual perceptions but when combined toge-
ther they define a conception. In this way things not actu-
ally seen or experienced can be depicted. There are many
other examples of this from other cultures and Tatiana
Proskouriakoff (1971} has  labelled such [igures
‘grotesque’. By this she means C‘primarily a symbolic
stricture which deliberately combines elements incongru-
ous in nature in order to define a supernatural world®
(1971: 134). Perhaps this type of portrayal is symptomatic
of a subsequent stage of human cultural development.
Obwicusly this is an arca that needs further exploration and
delineation.

The main point of Deregowski’s paper is ‘on the cultu-
ral implications of epitomic and eidolic pictures’. Depic-
tions devoid of perceptible depth are termed epitomic
while those that have a perception of depth are labelled
eidolic. Two types of epitomic pictures are distinguished,
outline drawings and stick or pin figures, and it is argued
they are fundamentally different. Specifically, outline
drawings can be made intw eidolic figures through the
incorporation of various surface details and depth cues but
stick/pin figures cannot. Deregowski makes several obser-
vations about the uses and implications of use of these
figures and most seem valid. However, | disagree with the
statement “a pin-man will remain a representation of a man
throughout the process, it will not become a representation
of a specific man™. In children’s art it often does represent
specific people, such as specific fathers. mothers, brothers
and so forth. It 1s quite possible that in the minds of some
rock artists, the pin/stick figures they made represented
specific individuals (for instance, a repeated stick/pin
figure in central Arnhem Land is shown with only one leg.
He has a name, Daddubbe, and the representations are said
to refer o a specific Mimi spirit thar someone once
encountered). However, without being able to consult the
artists or their immediate descendanis we will be unable to
ascertain which specific personages were portrayed.

Finally, [ think Deregowski’s discussion of the two
types of epitomic figures is important but needs to be
grounded in a discussion of how these have been used by
artists for two essentially different purposes, narrative
versus iconic pictorial expression. Joan Vastokas (1990)
has outlined their differences and applications in derail,
basing her terms on an analysis of the work of Eliade
{1959}, Hallowell (1974} and others. She notes that these
are the two basic modes of expression in visual art, espe-
cially that of indigenons peoples. As Vastokas (1990: 65)
has stated;

Each mode of expression is n mere stylistic difference, bt
serves instead o different function and communicates a different
meaning, There appear 1o be two fundamentally distinet modes of
pictorial representation in Matve Morth America. One [ term
‘iconic’. the second ‘narrative’,
Tconic modes of expression that ‘manifest the cosmic and
timeless conception of an eternal present” (Vastokas 1990:
65) frequently consist of images that Deregowski has
termed outline figures, although they usually have some
form of infill. Narrative modes of pictorial expression that
‘manifest historical and experiential space-time concep-
tions, grounded in experiential reality’ (Vasiokas 1990:
635), often are made up of Deregowski’s pinfstick figures,
Examples of this can be found throughout the world and
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recently the use of iconic versus narrative rock art imagery
in northern Australia was documented. Again it was
concluded that pin/stick figures most often related 1o narra-
tive functions, while outline figures had iconic roles (see
Tagon 1989b: 141, 1992: 205).

In conclusion, | think there is some merit to this paper
but wish it were more fully integrated with relevant rock
arl literature. Cognitive psychology can be of value to rock
art studies but it needs to be vsed carefully and in a
considersd manner. This is true of theoretical approaches
from other disciplines as well and the best approach is a
truly multidisciplinary one. For if we obtain similar results
when testing hypotheses from a number of theoretical
perspectives or when examining problems from a variety
of viewpoints we must surely be closer to finding satisfac-
[OrY answers,

D Paul 5. C. Tagon
Anthropology Department
Australian Museum

P.O. Box AZ85

Sydney South, N5 W, 20K
Ausiealia

REPLY
By J. B. DEREGOWSKI

Before addressing the issues which atracted the
commentators’ attention it is prudent to enlarge upon one
of the main concepts used in the papers; the rvpical
contour. The typical contour is a visual characteristic of an
object which can be translated onto a surface for the
purpose of efficacious depiction. The typical contour can
be defined in mathematical terms as a globally defined
curve connecting points of maximum curvature, whose
principal direction corresponds to the minimal curvature.
An excellent example of such a curve is the line ol a
horse’s neck. This line is normally contained in a plane
and an evocative depiction of a horse’s neck and, by
implication of a horse, is readily obtained by translating
this plane onto a pictorial surface. When the typical
contour curve is not planar, as is the case with the Kakadu
crocodile (my Figure 5), translation onto the pictorial
plane may result in a “distorted” picture.

This expatiation places two ol Halverson’s figures (his
Figures 2 and 3) in appropriate categories, which are not
those of Halversen, His standing dog is a happy exponent
ol the potency of the typical contour; whilst its immediate
neighbour shows what can happen when the typical
contour 15 not used. This, second, figure is essentially an
outline of a shadow of a dog cast by a light source high
above (or perhaps well below) the animal by the rays
which are effectively parallel to the plane containing the
typical contour of the animal, It is, therefore, a portrayal
fur removed from that of the typical contour. It is, one
suspects (one cannot be sure without seeing the beast),
mischievously deceitful, as it represents as co-planar
projections of elements which are not co-planar. (This
phenomenon is first encountered in one's youth when
one’s elders by clasping their hands in curious ways
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produce on walls shadows of horses, dogs and rabbits. The
surprise  occasioned  in such  circumstances  is  the
consequence of a mismatch between the typical contours
of the hands and the typical contour shown by the
shadow). The argument which Halverson advances about
the number of twists and turns in the outlines of the two
animals is therefore clearly out ol place, but the figures do
unambiguously support the relevance and perceptual
significance of the typical contours and of the typical
planes. A similar argument applies to the juxtaposition of
two drawings of a column {one a side view, another a
section, Halverson's Figure 3). The deflinition of the
typical contour clearly indicates that in this case the typical
contours run along the flutings. There are several such
contours, just as there are several such contours in Clegg's
echidna; but unlike in the case of echidna, they are
perfectly equivalent since the flutings are identical. This,
incidentally, would not be so in the case of an elliptical
column; such perceptual egalitarianism of typical contours
would not prevail. Flutings at the ends of the major axis of
the section would be privileged, even though their own
shape would not be noticeably affected by the change in
the column’s shape. The general elliptical shape should
augment the significance of these particular flutings, the
perceptual apparatus would take account of both the
general shape and its local variation. It is an instance of the
old principle of big fleas having little fleas, and is the same
principle as that which Marr and Nishihara (1978)
implicitly consider when postulating that an object such as
a quadruped can be represented by means of generalised
cones and that the finesse of the representation can be
varied by varying the depictive significance of these cones,
an issue considered further below. Therefore the column
when drawn so as o show its typical contour should be
drawn in side view by delineating any pair of typical
contours which lie in a plane passing through the axis of
the column. Such planes are not an  unnecessary
complication. On the contrary, they are central to transla-
tion from three dimensions into two.

Clege’s cat confirms these observations: it 15 much
easier o recognise it by its shadow than by its plan view.
This shadew is cast by the setting sun whose parallel rays
have glanced the body of the animal near 1o the plane
containing its typical contour so that the projected shape is
very similar to that which the typical contour defines and
is therefore readily recognisable,

The notion of the typical contour does not appear in
Attneave’s (1954) paper, but the closely related notion of
redundancy of information does. The former notion
subsumes the latter but is not identical with it, a point
missed entirely by Halverson.

There are two distinct 15sues;

(iy  How Lo identify the most telling outline of an object
for its depiction?
(i) Whch features of an outline are most informative?

Altneave, pace Halverson, does not examine the first of
these, he is concerned with the second. The picture of a
sleeping cat, which 15 very similar to that reproduced by
Halverson (Figure 1), is not used by him to show the most
clearly recognisable representation of a cat but to demon-
strate how a clearly recognisable picture can be made by
connecting points which are orthogonal projections of the
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points of concentration of information on the animal's
body, that is projections of points at which contours of the
animal’s body are subject to rapid change. This problem is
central to his thesis. The relative perceptual efficacy of
various views of the beast is not discussed by Attneave, It
is a logical fallacy lo argue that Attneave’s answer to the
second query answers the first,

The selection of an appropriate outline to depict an
object is one of the central issues of the paper discussed.
An artist has to decide how to depict an object; the extent
to which his decision is influenced by the way his percep-
tual system works is under discussion. The paper argues
for a two-stage process, (i) detection of the typical
contours of a model (a process o which Attneave’s obser-
vations are immediately relevant), and (ii) determination of
an imaginary plane which provides a vehicle for transla-
tion of the contours from the model to the picture’s surface
{a process which Attneave does not consider). The percep-
tion mechanisms involved in picture making are, however,
not uniquely concerned with picture making and pictures
(which clearly are adventitious arlefacts) but, as empirical
data (Deregowski et al. 1995) show, are exercised daily by
the need Lo discriminate amongst objects,

Consider Clegg's echidna (his Figures | and 2). These
creatures are depicted from various stances: as seen from
above, as seen laterally, and also curiously twisted in a
manner reminiscent of the Kakadu crocodile imy Figure
3). It seems more plausible that, as in the case of the
crocodile, the absence of unique clearly defined typical
planas, rather than echidna’s metaphysical equivocations,
15 responsible for such depictions. Some objects, Claire
Smith observes, have a number of such planes in percep-
tual competition. When several such planes are concate
nated, as they are in the case of the Kokadu crocodile,
twisting may result, but when such planes intersect the
draughtsman may feel obliged o choose one of them.
Clegg's drawings suggest that the echidna has a pair of
such mtersecting planes {one approximately vertical and
another approximately horizontal) passing through its body
and a concatenated pair passing through its head. This
scheme offers Tour distinct combinations, three of which
Clegg has drawn. The missing combination is that showing
a "plan view” of the body and a side view of the head. This
is shown in Figure 19.

Figure 19,

Echidna’s ‘plan view'
af body combined with
side view of head,

Do such portrayals occur? One would expect all four
types of portrayal to be present, though not necessarily
with equal frequency because the percepiual cogency of
the two planes relating to each part of the animal need not
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be equal. One would expect that the depiction combining
the more cogent contour of the head with the more cogent
contour of the body would be found most frequently, that
consisting of the two less cogent contours least frequently,
whilst those consisting of one of each kind of contour
would occupy intermediate stances. It should be possible
to obtain the relevant frequencies and to see how they
match the wee beastie. Multiplicity of typical planes which
depictions of the echidna may show, as Clegg observes,
results from changes of echidna’s mood.

Echidnas are not unique in this respect. All animals
change their typical contours, The extent o which this is
done varies considerably from species to species. The
capacities of a tortoise in this sphere are meagre when
compared with those of a hare and the hare's are less than
those of a cal, say. Cats, pace Clegg's rigid bottle-cat,
scarcely have a constant shape. The typical contour of a
walking cat is very similar to that of many other
quadrupeds walking but the typical contour of a sitting cat
or that of a cat curled up are strikingly different. Such
variability of the contour makes detection of stable, prefer-
ably rectilinear, central axes which are used in construc-
tion of stick figures (of which more below) impossible.
Hence cats are unlikely to be so drawn and other devices
need be employed. One such device is that of adaptation of
the manner of depictions of other animals whose shape is
at times similar to that of the cat, but is also inherently
more constanl. Most quadrupeds would provide an appro-
priate model. Another method is 0 advance the notion
implicit in Clegg's cat’s whiskers and create the collage
consisting of selected elements, say, (1) whiskers, (2)
pointed ears. {3) round head (4) oval body, (3) long sinu
ous tail, (6) two dots for the eyes (in acknowledgement of
their ethological significance). Such collages are often
drawn (generally copicd. not devised) by children. Four
such cats appear in Figure 20,
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Unfortunately no evidence seems to be readily accessi-
ble as to the frequency (predicted to be low) of pin figure
depiction of cats, nor of the frequency (predicted o be
rather low) of their depiction in any other manner.

Clegg’s comment about the whiskers is also of more
general interest because it clearly applies to all manner of
representation. It applies for example to three-dimensional

Figure 20,
Four car
collapes.
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models. A toy elephant about 8 ¢m tall and made of grey
plastic has its surface roughened in imitation of hair.
Considering the size of the toy it is an instance of gross
mis-scaling, The elephant’s body should be smooth. Yet as
in the case of Clegg's cat so here this perceptual incon-
aruity does not offend, it is acceptable, indeed, welcome.

Pure stick figures can be thought of as assemblages of
axes of generalised cones describing an object in Marr and
Nishihara's (1978) speculations on object recognition. In
these terms an upright human being can be described as an
assemblage of six cylinders: a short squat eylinder for the
head, a longish cylinder for the body, and four intermedi-
ate cylinders for the limbs. Such a depiction can be
extended by including axes of other cylinders representing
other pants of the body. The essential requirement of this
manner of portrayal is perceptual derivability of the axes
from the outer contours of solids. Such axes are nol always
apparcnt. A bag of flour has such an axis but an empty bag
has not. Objects which do not have a reasonably perma-
nent axis cannot be effectively drawn as stick figures.
Women's breasts fall in this category. Their elusive shape
has compelled the Tallensi artist (see Figure 12, which
incidentally shows that Halverson's assertion that stick
figures have no cultwral role, s somewhat overhasty) o
abandon the ‘stick style’ used for the rest of the body and
e draw, in mid-air, two obhjects of nondescript shape,
When Tagon maintains that he is familiar with dozens of
‘female stick figures' | take him to mean females of the
human species, and suspect (since he offers no illustration)
that his definition of a stick figure differs from mine. He
cannot possibly mean stick figures in their pure form for
the simple fact that women lack distinctive morphological
characteristics which lend themselves to depiction by
means of axes of gemeralised cones. Men do happen to
have such an organ which is unigue to their sex and which
is frequently depicted (Figures 11, 12, 14). The sexes can
therefore be happily differentiated even in the purest form
of stick-drawings by omitting the relevant central axes
from fgures intended to represent women thus depicting
women by depicting incomplete men. Alas, this cannot be
helped. There is however a consolation to be had. In half-
length portraits relying on the outlines (and therefore,
clearly not stick figures) men and women can be differen-
tiated, and men can be thought to be represented as incom-
plete women. Other comments by Tacon are essentially of
an editorial nature; they are of little scientific import and
will therefore not be addressed.

Claire Smith points out the fact that an artist may have
an individual {such as Lamjerod) in mind when drawing a
stick figure and may indeed indicate this by means which
are accessible only to the cognoscenti. The size of the
circle of cognoscenti depends greatly on cultural Familiad-
ly. A man wearing a strange attire and doing rather unplea-
sant things to a dragon is likely to be recognised as 5t
George well outwith the narrow circle of those devoted to
hagiology, but the significance of a palm frond in a hand in
another portrayal is likely to be less generally known,
When learning of the significance of various devices is
called for, simple perceptual speculations on their own are
simply inadequate; they can only explain certain aspects
which are related to the perceprual apparaius common o
all human beings. Finer and more specialised apparatus are
needed to explain esoteric differences in depictions. The
Wandjina figures, Smith observes, convey ndividual
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characteristics although they are strictly epitomic. This is
done by their juxtaposition lo other depicted objects; e
the very same manner in principle, as that vsed o indicate
martyrdom by depicting a martyr as holding a palm frond.
Such devices are however not always necessary to make
epitomic figures represent individuals. Although silhou-
ettes of heads are perfectly epitomie they are, provided that
they incorporate the typical contour of the human face, that
is, show it in profile, readily recognisable as depictions of
individuals. Had Clegg’s cat been unfortunate enough to
have his tail trodden upon when dozing on the carpet (a
likely occurrence because the uniform density gradient
extending over both the cat and the carpet renders the
former not only perceptually identical in pattern but also
perceptually latter), the resulting kink would indubitably
show in his monstrous shadow and would individualise
him greatly.

The notion that epitomic figures (not just epitomic stick
figures, pace Halverson) contributed 1w development of
wriling is questioned. Written statements are referred to in
the paper as descendants of epiromic figures. The hypo-
thetical development sequence is implied to be thus: epito-
mi¢ outlines develop inte eidolic figures and pin figures.
For this very reason it is difficult to see why developments
of Sumerian writing, which, as Halverson says, ‘contains
clearly outline figures’, contradicts the postulated develop-
ment, [t may help, perhaps, to re-examine the entire prob-
lem briefly.

Two psychological wvectors are  postulated o be
involved in the development of writing, one ‘cognitive’,
another ‘perceptuc-motor”. The former 15 responsible for
the detachment of a picture from a particular model. Claire
Smith’s stick figure cannot be used to represent men in
general as long as it is perceived as representing Lamjerod.
The stronger the perceptual cues indicating that it is
Lamjerod, the greater the resistance to such generalisation.
Since outline drawings make it casier o depict idiosyn-
cratic characteristics (it is quite easy, for example, o
distinguish between a tall thin man and an equally tall fat
man) than pin figures do, the latter are more likely to foster
the desired conceptual abstraction. There appears, alas, to
be no empircal evidence immediately pertinent to this
issue,

The perceptun-motor issue concerns changes in portray-
al which are such that the orginal meaning is preserved,
but the portrayal is rendered easier to reproduce. Pin
figures are easier w reproduce than epitomic outlines and
gpitomic outlines are easier than eidolic pictures. Hence
one would expect a form of communication which uses
cidolic pictures to drft  gradueally towards  epitomic
pictures by abandonment of the inner content of the epito-
mic outlines and by replacement of these outlines by their
central axes, 1.e. by creation of stick figures. Such a trend
is present in Jewson’s (1970 Fig. 53) table showing
changes in the Egyptian hieroglyphs between the third and
the first millennium B.C.

The speculation put forward rests, however, not so
much on the data available, since data are very sparse, but
on the psychological hypothesis that such two vectors
exist. It is therefore taken at a risk. The issue can be
resolved by experimentation.

%k
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Résumé,  On examine des  représentations sur  roche
d'origines varides et sowllent gue la fagon de représenter ex
pewvernée par g meniére dont les méchanismes percepinels
aperent. O soutient de plus gu’une toxonomic des représenia-
tigns peut étre dlablic el gue cette faxomomie discerne exsen-
tigllement lex diffirents modes de représentations, eidoligues et
dpitamiques, qui servent de base aux genres distingls de
reprdienitions svmboligues.

Znsammenfassung,  Felstunsidarstellungen  verschiedener
Quellen werden wntersuchi und ex wird erdrtert, dass die
Darstellung  ven  der Weise  bestimme  wird, in  der
Walrmehmungsnechanismen wirken. Ex wird weiters Bespro-
chen, dass eine Taremomie von Dearstelfungen Sfesigelegr werden
kann, die grundlegend verschiedene Arten von Wiedereaben
wnterscheider, eidolisch und epitomisch, die deutlichen Arten
svmbolischer Wiedergabe als Basis dienen,

Resumen, Represemtaciones en arte rupestre de una varieded
de fuentes son examimadas v se orgemeniy e e manera de
representacion estd regida por la manera en o e eperan los
mecanismes de percepcion. Se argumenta ademds gue une faxo-
Hemie de representaciones puede ser establecida v gue esta faxo-
momia distingue de manera muy depierody difeventes clases de
representacieones prefieas; de reprodaceidn de imdgenes v de
restinen, que sefclan distintes clases de representaciones simii-
fices,
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BEESWAX ROCK ART IN THE KIMBERLEY,
WESTERN AUSTRALIA

David Welch

Abstract. Beeswax obtained from the hives of native bees has been pressed onto rockshelier walls in
order o make variows designs. This paper describes and illustrates this form of rock art in the Kimber
ley region. General notes on the Aboriginal uses of beeswax and the significance of the native hee 1o

the Kimberley tnbes are included.

Intreduction.

The first published account of beeswax figures in rock
art was by Brand| (1968), who described this art form in
the region now known as Kakadu National Park, He used
the term ‘collage technigue” to deseribe the application of
lumps of beeswax in definite shapes o rock surfaces.
Beeswax figures from (his region have subsequently been
illustrated and  discussed by Edwards (1979), Welch
(1982), Walsh (1988) and Chaloupka (1994). Chaloupka
has described the Kakadu region’s Aboriginal names for
the different native bees, their honey, and the uses for the
beeswax obtained from the hives.

In the Kimberley region, only one example of a
beeswax figure has been published (Utemara and Vinni-
combe 19923, and mention has been made of the existence
of anthropomarphous figures and a Wandjina head (Walsh
1991; 132). Crawford (1968) has illustrated paintings of
native beehives and given accounts of some of the related
mythology. Akerman (1979) has provided a detailed
account of the Aboriginal names and significance of the
bees and their honey (“sugarbag™).

In other areas of Auvsiralia, rare examples of beeswax
art have been noted in the Victoria River headwaters and
the Keep River area. Both these areas are located between
the Kimberley region to the west and the Kakadu region to
the east. Well over a thousand kilometres 1o the east, a
pressed beeswax pellet has been added to a painted flower-
like motif in north Cueensland’s Princess Charlotte Bay
area (Walsh 1988: 24{-1).

Comparing my research in both the Kakade and
Kimberley regions, one finds that sites with beeswax
figures are relatively commen in the Kakadu region where
motifs include animals, squatting females, simple human
figures with ‘spears’ and ‘spearthrowers’. and rows of
pellets. Pellets of beeswax have also been placed on
painted figures in Kakadu in the position of the eyes, joints
and sexual organs.

However, in the Kimberley region, beeswax figures are
far less commaon, and these will be discussed here,

The Australian (stingless) native bees
Australia has more than ten species of stingless native

bees which have recently been divided into two genera
{Bollin and Dollin 1994). These are the Trigona, which are
black with thick white hair on the face and sides, and
Austroplebeia, which are black with tiny yellow markings,
Previously, Plebeia was a subgenus of Trigona, and this
has now been reassigned to the separate renus of Austro-
pebeie. Australian native bees are small black insects
which look superficially similar to the common fly. They
have no sting and make their nests in the hollow trunks
and branches of trees, in the ground, or in rock crevices,
including sometimes in the back of rockshelters and in
building cavities,

The Aborigines of the Ngarinjin, Worora, and Wunam-
bal tribes of nerthern Kimberley recognise three distinet
types of native hee (Akerman [979), The name of each
varies from tribe Lo tribe. Using the Ngarinjin language,
nmamiri, the largest, is the only one that lives in the ground
or in rock crevices, but it can also live in trees, Iis honey is
thick and syrupy. Narra is the next down in size, and lives
exclusively in hollow trees. lts honey is the most Muid.
Wanangka is the smallest and also lives exclusively in
lrees,

These three types are recognised by entomologists as
three distinct species, but their scientific names have
changed since Akerman's 1979 paper {Graham Brown,
pers. comm.). Mamiri, the largest, is Trigona hockingsi
(Rayment 1932: 106) which is also found across the
Morthern Territory and north-east Queensland. The worker
hee averages 4.5 mm in length. Narra is now known as
Austroplebeia essingroni (Cardale 1993: 3193, about 4 mm
in length, and this bee is also found across the coastal
Northern Territory. Wanangka is an unnamed Austrople-
beia, about 3.6 mm in size.

As Aborigines walk through the bush they keep an eye
out for any sign of these bees. When seen the bees are
followed to their hive whereby the honey can be scooped
out and eaten. Sometimes, when a bechive was located
high in a tree, notches were cut with a stone axe into the
trunk to allow footholds in order 1o climb the tree. The
stone axe was often used to widen the hive entrance and to
cut into the tree to obtain the contents of the hive. Trees
can be seen today in the Kimberley that have old footholds
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still visible on them. Akerman notes that the stone axe in
the Kimberley was usually owned by the women rather
than the men. He also noted that it was the women who did
the final work in making a stone axe, grinding the edge
and hafting the stone.

In Amhem Land in the Northern Termitory of Australia,
sometimes when a stone axe is made it is decorated by
painting it with ochre pigments. Often the design painted is
simply dots, and [ have been told by Aborigines that these
dots represent the bees whose wax was used to bind the
axe head to the handle. In turn, the design s placed on the
stone axe because that implement was so Important in
obtaining the bechives for honey and wax.

Once the hive is reached, handfuls of the hive contents
can easily be scooped out without any danger because the
native bee has no sting. The contents of the hive are put
into the mouth, and this may include the honey, wax,
pollen and some of the bees themselves. The sweet honey
is sucked from these clumps, and the remaining material,
consisting mainly of wax, then becomes a useful commao-
dity.

Rock paintings of bee hives occur regularly throughout
the Kimberley region. They oflen appear in a sezmented or
compartmental form, representing the pollen and honey
pots (Figure | ).

Eeeswax resin in the Kimberley

Of the three types of bee, the namiri (Ngarinjin) is the
largest, 15 slow flying, and has thick-walled honey pots
which do not have to be handled as delicately as the others.
The wax extracted from namies 15 called njal. After the
honey was chewed or squeerzed from the comb, the remai-
ning wax was then beaten and mixed with powdered char-
coal or ochre before being used (Akerman 1979). This
beeswax is easily moulded when fresh, but dries out to a
hard consistency when exposed wo light and air. However,
it can be softenad and re-used if needed, simply by heating

Figure I.

Paintings af native beehives, the
lower one 1.5 m long. A Wandjinag is
painted on the ceiling above.
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it over a fire.
Beeswax was used in the following ways:

(A)
in:
(11 Stone axe heads to wooden handles
i2) Spearpoints made from swone, hardwood, metal or
glass to spear shafts

(3) Stone adzes (chisels) to wooden handles

(4) Hardwood hooks to spearthrowers

i 5) Feathers to body adornments and omaments

(6] Pearlshell and other items to bush string 10 make
pendants, necklaces etc.

(B} Sealing and water-proofing items such as the bark
bucket, paragi. or the bark coolamaon, amigun.,

(C)  Repairing items such as filling in a knot hole in the
wood of a spearthrower, or filling a hole in a broken
baler-shell water container,

(D) To form the mouthpiece on didgeridoos. (It is
thought that didgeridoos may have been introduced to
the northern Kimberley in historie times, )

{(E) Children played with the wax like a plasticine and
used 1t o make models,

Hafting and binding, along with bush string, such as

Beeswax resin was similarly used in various ways
aeross the rest of northern and coastal Australia where
native bees occurred. Stingless bees are found on other
continents, including Africa and tropical America. [rian
Jaya and Papua New Guinea to Australia’s north also have
similar bees, and the indigenous people there use beeswax
extensively in making their body decorations and artefacts,
However, there are no reports yet of beeswax rock art from
these areas. In central Australia, where these bees do not
occur, resin for artefacts is obtained primarily from
spinifex grass (teiodia sp.), and it is the honey ant that
provides a sweet compoenent to the diet.
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Other resins used by Kimberley Aborigines in artefact
production were extracted from trees such as the cypress
pine and Trom the root of the ronwood tree. These other
resins are harder and more britile when they set, they set
quicker, and they lack the adhesive properties of the
beeswax resin, It is for this reason that they are less suited
for application o a rock surface as an art form. IF used,
they were probably more likely to peel from the rock with
subsequent weathering. | have not vet recognised any other
resing in Kimberley rock arl, but in the Kakadu region,
Chaloupka (pers. comm.) has seen an ironwood resin
figure.

Beeswax rock art in the Kimberley

My research in the Kimberley would suggest that the
incidence of sites with beeswax figures 15 about four or
five per thousand art sites, compared with an incidence of
about twenly-live to thiny per thousand in the Kakadu
region. These sites are widely scattered and no concentra-
tion of sites has yet been discovered. All beeswax figures
appear in the rockshelters of the quartz-sandstone areas.
Some shelters have only single motifs while one sheller
has been Tound containing cight figures.

Other researchers have also found beeswax figures to
be rare. Kim Akerman saw one turtle figure at a coastal
site (pers. comm.), and Pat Vinnicombe recorded a figure
identified as Dpwgerr, o lightning figure, by Aboriginal
informants in 1981 (Litemara and Vinnicombe 1992), This
figure was dentified as a “painting’ by her informants who
at first did not recognise that beeswax had been used. After
discovering that beeswax had been the art medium. the
informants remembered how they bad made small models
with heeswax when they were children (P, Vinnicombe,
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pers. comm.). At a nearby site she saw other weathered
human-like figures in beeswax.

Beeswax art occurs either as motifs made entirely of
this material, or it forms part of otherwise painted motifs,
The Djangarr figure illustrated by Utemara and Vinni-
combe (1992} is an example of this latter form. Tts body
and penis outline are in beeswax, while the infill on the
penis is in red ochre.

The known motifs of Kimberley beeswax figures
include the following categories:

1y Simple human figures

(2)  Animals ("dingo’, ‘turtle’)

(3 Wandjina and other spirit figures
{4y Animal tracks {macropod)

The rows of pellet dots seen commonly in the Kakadu
region and any evidence of “contact’ beeswax art have not
yet been identified in the Kimberley.

It is interesting o note that the Reverend Love (1930
#) was shown a shelter in the Kimberley where a line of
beeswax had been made in order to form a drip line to
divert rain water from damaging a painting. This is a
remarkable example of early rock art preservation by
Aboriginal people,

Cme large occupation shelter has been found that
contams eight beeswax figures in various states ol preser-
vation {Figure 2). Towards the back of the sloping roaf,
the beeswax appears relatively dark, glistening and fresh.
It can be indented with the tip of one’s fingernail. This is
level {A) in Figure 2. However, the beeswax figures on the
vertical rock face below, more exposed 1o the weather and
sunlight. appear whiter, hard, brittle, cracked, and parts
have dislodged from the rock surface (level By

Figure 2. Plan and profile view of rockshelter with beeswax art.
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Figure 3. Beesway of fresh appearance. Lower human
Figures 17 e rall,

Figure 3 depicts a composition of three human Fgures
and an animal at level (A). Each human figure holds what
may be interpreted as one bent object similar to a
boomerang and one straighter object which may represent
a club or a throwing : The top figure has an appendage
between the legs that may represent a waist or pubic tassel,
oImament or a penis.

The animal between the two lower figures has a head
and body shape suggestive at first of a macropod. Howe-
ver, the high tail, forward facing senitals anterior to the
hind lim nd lack of macropod hind fool makes the
correel identification more likely to be that of a dingo.

L'.I-'nlll'l'nll'l\'.' lrl.. h‘ﬂlﬂj}lﬂl |r.
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Figure 5. Weathered beeswax figure, 29 cm tell.

Figure 4 depicts two more animals of similar form at
level (B). The ditference in weathering is apparent, making
these two figures appear much older than those at level
(A). Howe 1t 1% possible that they are contemporancous
and that it is the greater exposure to daylight that has
caused increased weathering.

Twao other human figures appear on the rock face at
level (B). Both of these are also quite weathered, one being
seen in Figure 5. This figure appears to lack any weapons,
but has an appendage between the legs.

Other beeswax applications have been seen where only
an irregular “blob” of beeswax remains and it has been
impossible to tell whether a design was intended,

Figure 4. Two beeswax animals of weathered appearance. Complete design 27 cm across.
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Figure 6. Beeswax Wandjina figure, the feer extending
below the rock ledge,

Beeswax Wandjina figures

The Wandjinas are very important ancestral beings wha
typically have a crescent-shaped headdress and a face
without mouth. There are many paintings of Wandjinas
across the northern Kimberley (Figure 1},

Figure 6 depicts a beeswax form of a full-length Wand-
Jina figure found in a river gorge. It is located in a small
recess, facing slightly downstream, and would be covered
by water for at least a few days, if not weeks, each year
during the peak of the Wet Season flooding. As well as
this, the morning sun shines directly into the small shelter,
Mast of the figure is on a vertical face and appears very
weathered because of its exposed position. However, the
feet of the Wandjina continue under the rock ledge and
appear darker and fresher, They can just be scen in the
photograph, but Figure 7 has been drawn to assist the
reader. This excellent example demonstrates how it is the
sun or light exposure that mostly determines the rate of
beeswax deterioration,

The features that enable one to identify this as a Wand-
Jina are the head/headdress shape and the ‘chest” line with
the central chest decoration, rungoo (Walsh |988: 186).
This chest design variation is found on some Wandjinas.
Figure 8 has been drawn as a possible reconstruction of the
onginal figure,
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Figure 7. Drawing of beexwax Wandjine in Figure 6, 59
e ralfl,

Figure 8. Drawing of Wandjina with reconstruction af
passible origingl figure.



28

Mack Art Research 1995

Although this Wandjina was located in a small recess,
the flat rocks of the niver bed in front of the shelter were
covered in well patinated “grinding hollows'. These grind-
ing hollows are large cupules, about 10 em in diameter,
often found in occupation sites across northern Australia
and are of great antiquity (Welch 1982: 82). Their occur-
rence at this particular location suggests that occupation of
the site may predate the Wandjina figure,

Antliguity

The motifs seen in beeswax appear also in the painted
art forms of the Kimberley. As for the simple human
figures. the painted equivalent is often found in an crange-
red pigment, appearing to he amongst the topmost paint.
ings wherever superimposition occurs, BExamples  from
three different sites are illustrated in Figure 9.

Figrre 9. Crudelv exectited paintings at three separate
shelters. Upper left figure 37 cm tall, upper right
approx. 17 cm, while the lower figures are 14 cm tall,

Recently, Nelson carbon-dated a turtle figure in Kakadu
to an age of approximately 4000 years BP (Nelson et al,
1993), New carbon dating technigques using accelerator
mass spectrometry [AMS) have now been applied to
Kimberley art (Morwood et al. 1994), and samples of
beeswax have been included for analysis (Morwood pers.
comm.). | look forward to the results of this exciting aspect
of rock art research.
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Résumé. De la cire d'abeille provenant de ruches
d'abeilles indipénes a été pressée sur les parois d’abris-
sous-roche de fagon 4 produire une variété de moiifs. Cer
article décrit ei illustre ce genre d'art rupesire dans la
région du Kimberley. Des notey générales sur les usages
de tu cire d’abeille par les aborigénes sont incluses, ainsi
gue sur {'importanee de abeille indigéne aux tribus du

Kimberley.

Eusammenfassung.  Bienenwachs von Sticken der
Wildbienen wurde in die Wiinde von Abris gepresst un
verschiedene Felskunst Morive zu schaffen. Dieser Ariikel
beschreibt wind illustrievt derariige Formen von Felskunst
im Kimberley Gebiet ven Australien. Allgemeine Bemer-
kungen Giter die Verwendung des Bienenwachses durch
Aborigines, sowie dic Bedeutung der Wildbienen fiir die
Kimberley Stiimme sind eingeschivssen.

Rexumen. La cera de alejos obtenida de lay colmenas
de abejas nativas ha sido apretada sobre paredes de abri-
gos rocoses para hacer varios disefies. Este articelo
describe ¢ lustra esta forma de arte rupestre en la region
de Kimberlev, Se incluven notas generales sobre lox usos
Aborigenes de la cera de abejas v la importancia de la
abeja nariva para las tribus de Kimberley,
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THE PETERBOROUGH PETROGLYPH SITE: REFLECTIONS
ON MASSIVE INTERVENTION IN ROCK ART

Paul G. Bahn, Robert G. Bednarik and Jack Steinbring

Abstract. The effects of massive interventions at perroglyph sites are considersd by examining the
history. procedures and results of such practices at a public site near Peterborough in Canada, It is
argued that the impact of projects such as the massive altering of cnvironment necds to be monitored
independently. and that such objective informabion 5 requaired in the planning of other projects of this
kimd, The need for competent scientific assessment of such projects 15 stressed, and the paper considers
the petential disadvantages of massive intervention projects,

Introduction

It is amply clear that policies and practices in rock art
preservation and management have been subjected Lo
considerable changes over the past ten or twenty years, and
that il would be grossly unfair o criticise any rock art
management practice of the past on the basis of today’s
standards. In reflecting upon the practices of massive inter-
vention in rock art, our aim is primarily to establish the
extent to which their effects have been or are being moni-
tored and examined. We consider such reflection necessary
for the creation of an empirical base for more developed
future strategies in rock art site management.

It will also be clear that we could have singled out for
examination any one of the many intervention projects we
know of, and that whatever criticisms are implicd in the
present paper would no doubt in some form apply 1o many
others. The Peterborough petroglyph site 15 selected here
merely because it represents an interesting conjunction of
factors, including & fairly long history of intervention and
the use of a considerable variety of lechnigues, represeni-
ing much of the spectrum of such measures. Also, the
project has been hailed as an exemplar of modemn site
protection measures, which is likely to lead to the emula-
tion of its specific measures in other projects.

Any radical alteration of a site within its natural envi-
ronment is experimental. It is entirely impossible ta
perceive, much less calculate, the profound range of var-
ables which come to bear upon the transformed conditions,
The degres to which empirically derived predictions can
be met becomes the degree o which planned changes will
be successful. Only rarely are sufficient data available by
which the impact of alteration can be measured. This is
because the reasens for inlervention on any major scale
can themselves be highly complex, and quite often condi-
tioned hy factors entirely separate from the simply stated
poals of conservation and  preservation, To  balance
perceived physical needs with the art of architectural
design, the cross-currents of political interests, the avail-
ability of funding adequate to the best plan, personal and
group ambition, the interest of the media, and the changes
in nature itsell is an act not suited to the abilities of mere

humans. The structural protection of the Peterborough
petroglyph site invalves all these things, and more,

The Peterborough project

The Peterborough petroglyph site is located 54 kilome-
tres north-east of the city of Peterborough, Ontario, in the
Petroglyphs Provincial Park, Burleigh Township, Peter-
borough County, Canada. The site occurs at the southern-
mirst cdge of the Precambrian Shield, a vast granitic pene-
plain which covers nearly  two-thinds of Canada, A
reported concentration of over 9000 petroglyphs occurs in
an area encompassing less than 30 square metres. The
petroglyphs are pounded and ground into a metamor-
phosed white crystalline limestone, also referred to as
“white marble’. It is a soft, crumbly material extensively
invaded by alzal colonies.

The modemn rediscovery of the site ook place as early
as 1924, as reportad by Charles Kingan (Vastokas and
Vastokas 1973 143). However, no real attention was
directed o the site until 12 May 1954, when it was again
rediscovered by Emest Craig, Charles Phipps and Everctt
Davis of Industrial Minerals of Canada while they were
examining some mining claims. The next day MNick Mick-
els, a reporter for the Peterborough Examiner. took the
first photographs of the site, initiating an uninterrupied
history of media attention to the site. A concern for site
protection led very quickly to a formal survey with test
excavations by Paul Sweetman of the University of
Toronto in July 1954, His report (1955] constitutes the first
professional coverage of the site. Sweetman concluded that
the petroglvphs may have been executed by local Archaic
populations (a nearby site had yielded Archaic materials)
or Algonkians of Lare Woodland times. He recommended
that it be protected. and the Ontanio Department of Lands
and Forests later erected & chain-link fence around part of
it. In the summer of 1967, Joan and Romas Vastokas, art
historian and archaeologist respectively, undertook the
most extensive study of the site (19730, In 1972, the site
became incorporated into Petroglyphs Provincial Park. The
tourist activity generated by this development eventually
led to more exacting concern for protection and ultimately



30

to massive structural intervention. A building was erected
over the site in 1984, at a cost of close to SCan800 000,

With perhaps as much as sixty years (1924-1984) of
preconstruction interest in the Peterborough site, it is
inevitable that procedures alien to current conservation
practices will have been applicd. The first publicly docu-
mented case of what are now considered o be inappropri-
ate (and often destructive) procedures is noted by the cele-
brated Canadian rock art authority, the late Selwyn Dewd-
ney {Dewdney and Kidd 1967: 158). Without mentioning
the site in his text, he presented an illustration of a small
concentration of petroglyphs in which ‘the surrounding
rock has been chalked for photography®. Since the petro-
glyphs themselves are very dark, it seems possible that
some darkening agent has been added 1o the engravings as
well. IT so, such an effort would only anticipate extensive
future treatments. For example, Vastokas and Vastokas
(1973: 143, note 14) indicate that prior w their [967 field
project “some of the more pronounced glyphs had been
filled in with crayon ... to give visitors a view of the site’.
The initial fencing by the Ontario government had Failed o
incorporate all of the sile, so petroglyphs recorded by the
Vastokases outside the fence were lilled with charcoal for
enhancement. This ‘was washed away after recording and
photography (1973: 143). Since many petroglyphs were
discovered outside the fence, they remained unprotected.
The ‘washaway’ charcoal was applied hecause the other-
wise nearly invisible motifs would tend to be protected
from vandals who might alter and deface them (1973: 16,
Pl &).

Inside the fence, the Vastokases continued the practice
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of using wax crayon to enhance the glyphs (1973: 143,
note 14). AL the time the Vastokases were writing their
privately published book on the site, Selwyn Dewdney and
MNathan Siolow of the Canadian Conservation Institute
(CCl) were engaged in ‘a comprehensive study of Shield
rock art preservation’. This initiated a continuous relation-
ship between local and regional interests in the site and the
CCIL

Another exceedingly common practice of the time was
tracing. The Vastokases feared that ‘the process of weath-
ering and patination will obliterate new glyphs in about
twenty years, and once it has occurred, makes their tracing
and identification extremely difficult” (1973: 14). The
‘most satisfactory means adopted in recording the site was
that of running the fingers over the entire rock surface in
search of glyph forms which were then traced out and
filled in with black crayon™ (1973: 17) (Figure 1).

The tracing procedures of the day often featured the use
of a thin polyfilm (Saran-Wrap, TM) laid over the rock
surface, upon which a felt marker (black for petroglyphs,
red for rock paintings, and green for lichen) was used to
trace the surface features. This system was perfected by
Pohorecky and Jones (1967 305) and widely used in west-
ern Shield sites (Jones 1970 109). Dewdney had found
that rice paper. when thoroughly wetted and placed on a
decorated face, became invisible and could easily be traced
with a felt marker, or at times a crayon (Dewdney and
Kidd [967: 8, 91. A massive collection of these tracings at
the Royal Ontario Museum constitutes the core of Dewd-
ney”s profound contribution to Shield rock art.

Figure 1. Vertical view of pait of the Peterborough main petroglyph site now enclosed by the building, as seen from the
catwalk under the roof. The difference in visibility between cravoned (left) and uncravened (right) glyphs
is shown [PGR),
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The rapid technological development in rock ar
rescarch, taking place all around us, has more or less
expectedly eliminated all of the early contact recording
procedures used at Peterborough. The sum iotal effect of
their use is a permanent denial of almost all presently
known scientific dating procedures for the site. The intro-
duction of foreign carbons, by any means and in any
amount, renders AMS radiocarbon dating invalid. Contact
recording is on the way to being totally eliminated in
modemn rock art recording, and replaced with a methedo-
logy of advanced optical and digitised alternatives (e.g.
Rip 1989; Seglie et al. 1991; Henderson 1995; Bednarik
and Seshadri 1995).

The investigators at Peterborough, generally speaking,
were not schooled in “hard sciences’. Guided by art-histo-
ric and ethnohistoric theory, they regarded it as their
mission to record an endangered phenomenon and to exact
from it all possible meaning. Future dangers were obvi-
ously given little or no altention. Science demands that an
awareness of procedural development and the long-range
effects of intervention be an integral part of research. A
preoccupation with theory and humanistic persuasions led
most of the Pelerborough investigators on a track which
has led to significant problems — both protective and
culture-analytic. Perhaps the most critical among these is
attitudinal, and it embraces the question of where we draw
the line between the immediate and practical (usually poli-
tical and economic) and the long-term future of a signifi-
cant heritage resource. The pressures of the former some-
times find practitioners taking an ‘oplimistic” stance. Thus
we must be vigorously circumspect about any form of
intervention, and perhaps especially the application of
untested foreign substances thought to be “inert’ and
harmless. Unless long-term scruting is directed to such
proposed applications, we may be repeating the problems
of Peterborough. The purpose of the present paper is to
help avoid this in the future. by critically examining some
of the effects of massive intervention in a long-term
perspective.

Site interpretation
We distinguish basically two types of recording of

petroglyphs by the use of pigment: the filling in of indi-
vidual motifs with paint of some description, which is a
‘subjective enhancement method” (Bednark 1987), and
the painting of entire panels. usually with white and black
paints, which is a largely objective method of physical
enhancement. Both methods are rejected by the Interna-
tional Federation of Rock Ant Organizations (IFRAQO)
because of their significant impact on the scientific
research potential of the rock art, and to a lesser degree
because of the conservation huzards they may create n
some rock substrates. The first of these methods has been
used extensively on the Peterborough site, One of the prin-
cipal objections to it is that, like the practice of chalking
rock art, it ‘tends to obliterate the design’s purport as it
merely  superimposes  the recorder’s  interpretation’
(Bednarik 1979) over the actual design:

With the exception of the psychologist who happens 1o study the

cognitive responses (o alien graphic systems, absolurely nobody s

interested in a record of the recorder’s personal interpretation of

petroglyphs (Bednank 1957

The point is well exemplified at Peterborough, For

instance, one of the figures has been identified us depicting
a snake with three eggs on its left-hand (western) side. It
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was Tilled with wax crayon on that basis and continues to
appear in publications in this form (Figure 2a). Moreover,
it was interpreted as a reproduction of the topographical
landscape of the Adena-Hopewell Indian burial ground at
the nearby Serpent Mounds Provincial Park. Such inter-
pretative and imaginative cross-referencing by humanist
interpreters of rock art are then used to construct all kinds
of chronological and cultural models, and they are cited as
‘scientific’ evidence in many contexts. In this particular
case, the figure in question is in fact an anthropomorph
with large, car-like projections above the head (Figure 2h).
This is clearly visible on night photography recordings
(Wainwright 1990; 69),
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Figure 2. {v) Peterbovoueh petrogivph as recorded and
ws infilled with wax crayon, identified as a piciure of a
snake and three snake eggs. (b) The same petroglvph as
it appears when examined closely or photographed
prapery (with obligue lighting ).

Mo doubt other Peterborough motifs have been simi-
larly mis-recorded, and the same applies to the many thou-
sands of petoglyphs sull being daubed in this way in
Scandinavian countries. The difficulties in eradicating
these practices in just a few world regions are attributable
to the examples set by authorities of rock art who have not
only used such means o misinterpret rock art in the past,
but who have proudly photographed the culprits at work
and then published such evidence of professional vandal-
ism in action, Projects of this kind continue to be
conducted in Sweden and Denmark, where teams of
usually young and enthusiastic people are encouraged 1o
‘interpret’ petroglyphs in this fashion. It is impossible to
cslimate the amount of data distortion one would have to
allow for in the ‘records” resulting [rom these efforts, and
yet scholars sometimes base their hypotheses on this type
ol iwonographically conditioned information,

The secend principal objection to the practice of paint-
ing petroglyphs 15 the self-evident fact that the immediate
substrate is inevitably contaminated by the application of
any chemical, and that this, for instance, prejudices practi-
cally all currently available methods of direct dating of
petroglyphs. Perhaps more importantly, rock art science is
only in its early beginnings. Numerous investigative tech-
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nigues will be developed by future generations of
researchers, and it 1s reasonable to expect that these, o,
will be prejudiced by the procedures of professional rock
art vandalism, be they recording, enhancement or conser-
vation procedures (Bednarik 19940).

There are still further objections to the physical
enhancement of rock art: it 15 aesthetically controversial,
and many practitioners would object to it simply as being
intrusive, as compromising a site’s integrity. Then there is
an ethicu! ebjection: does an alien society have the right to
exercise such power over an indigenous culture? For
instance, it is frequently claimed or suggested that the
Peterborough site is sacred, although there is absolutely no
cthnographic evidence for this. Nor, conversely, is there
evidence for other claims concerning the cullural aspects
of this property: that the petroglyphs are evidence of vision
guests by adolescents, that they were made by shamans, or
that the sudible sublermanean stream beneath the pavement
indicated an access o the spirit world.

Ethnographic evidence concerning the sile 15 comple-
tely lacking, and since its art remamns undated, no extrane-
ous ethnographic evidence can be convincingly related to
it In view of the extensive contamination of the site i may
now be impossible to establish the art’s antiquity, The
widely-promoted view that the petroglyphs were made by
Algonkian Indians (which rather vaguely refers o a large
family of historic languages) between A.D. O - 1400 is
the only ‘dating” we have for the site. Its main basis is the
apparent absence of European-inspired motifs. Algonkian
languages are generally agreed to have become distin-
guishable well before A.D. 1 {Rhodes and Todd 1981: 60).

So here we have an example of a site whose suscepti-
bility of scientific research was so compromised in the
course of pseudo-scientific work that present and future
methods, in dating for instance, may be incapable of shed-
ding any new light on the rock an. Instead we have a site
interpretation model based on iconographic notions of
Europeans and speculative ideas about the meaning, age
and ethnic attribution of this intriguing rock art corpus.
The site was then subjecied to a major conservation project
and one of the world's most expensive programs of
massive intervention at a rock art site. Here we propose (o
review some aspects of this work, and our rationale for this
critical assessment is explained below.
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Assessing strategies of site intervention

A perusal of the various publications dealing with the
Peterborough sile suggests that one of the problems with
the design of the protective building may have been uncer-
tainty aboutl its actual main function. Wainwright (1985:
29 cites the control of algae as the principal purpose: the
structure’s ‘environment will be carefully monitored to
ensure that temperature, relative humidity and surface
moisture are not conducive to algal growth'. Other stated
purposes are o arrest frost weathering, shed direct precipi-
tation and control vandalism. But in the same paper he
reports that the earlier provision of a security fence had
‘reduced or eliminated vandalism” (which we take to mean
that he 15 not aware of any), and elsewhere he notes that
damage caused by ‘frost weathering far ourweighed that
from other sources’ (CCl 1988: 6). It remains entirely
obscure what this latter finding is based on, and conge-
lifraction is in any event still an inadequately understood
process of rock weathering {Bednank 19790 16). More-
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over, it must be remembered that neither frost action nor
algae create new fissures in a rock substrate; both merely
occupy existing spaces. We also note in passing that the
severity of the effect of algal attack remains as conjectural
as that of freezing and may be limited mostly to the effects
of prolonged moisture retention and metabolic products
(e.g. organic acids),

The maximal loss through chemical solution, in contrast
to unsubstantiated speculation about {rost action, is caleu-
lated in great detail for the Peterborough marble: 0.026
mm per year, or 26 cubic centimetres per square metre of
surface area. Since frost action i3 thought to be ‘much
maore’ effective, and since other forms of weathering
{thermal expansion and contraction, abrasion wear, algal
action, salt wedging etc.) could also contribute to the
cumulative surface retreat, we may assume an annuwal
retreat in excess of (L1 mm. This would amount to at least
73 mm sinee the proposed time of production, which
renders it rather extraordinary that the petroglyphs still
survive (unless they are considerably younger than
assumed).

CCU's (1988) determination of the amount of chemical
solution is based on their own experiments, and it does not
agree with similar determinations by others. For instance,
Carroll (1970: 103) cites a considerably lower rate in even
higher precipitation, of 1 ft in 44 700 vears (about one-
guarter of the rate calculated by CCI). But most impor-
tanily, such theoretical speculations are of very lmited
value, because the actual quantity of calcite dissolved
depends on far oo many variables for such simplistic rati-
onalisations. CCI (1988) seems o consider pH to be the
crucial factor, when in reality it is principally the partial
pressure of CO, that determines the effectiveness of preci-
pitation in the solution of calcite {whereas the pH of atmo-
spheric water might be controlled by, say, organic acids).
Indeed, there are seven chemical variables involved in an
open system of calcite solution at constant temperature
(Ollier 1975: 38). Then there are other factors of great
influence still w be considered, notably water flow or
turbulence, the relative area of the solid-liquid interface,
and the presence of certain trace elements (Mg, Sc, Pb, La,
Y, Cd, Cu, Au, Zn, Ge and Mn, several of which are
common in limestong) that can be very effective inhibitors.
CCI's belief in their model of predicted solution rates is no
more than an act of faith, and they admit themselves
(1988: 18) that the empirical Ca values from surface water
from the sile are considerably lower than i their own
laboratory experiments, Moreover, their own detection of
surface accretions of calcite {CCT 1988: 14) renders their
quantitative predictions absurd.

All of this adds to the impression that the rationale
behind the recommendation to enclose the site in a build-
ing was uncerlainty about what the meain threat might aclu-
ally be: solution, frost damage, algae or vandalism. Rela-
tive importance of these factors was not established, only
conjectured. But since all of them could be addressed by
erecting a protective structure this appears to have been
seen ds the safest solution,

The ambiguous rationalisations about the relatuve
effects of precipitation and frost certainly failed 1o clarify
whether these are serious threats, and the menace of
vandalism does not necessarily call for a building (nor is
such a measure necessarily effective, see below), while a
threat from algae is not even substantiated by Wainwright.
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Rather, it was defined as an aesthetic issue, and it was
conceded that the algal presence is largely attributable to
prolonged shading of some areas by two red pines. Never-
theless, chemical warlfure was unleashed against the algae,
involving trials with ‘chelates of copper citrate and copper
gluconate, quaternary ammonium compounds and comba-
nations of substituted  phenyl  wreas  and  triazine
derivatives” as well as radiation {Wainwright 1985}

This is not the only form of chemical conlamination the
sile has been burdened with over the years. Moulding has
been undertaken since August 1954, initially with plaster,
which resulted in distinet bleaching of the rock. The casts
themselves have unfortunately been lost. Despite an
awareness that these may have caused the remaval of rock
surface, and that all mouldings taken ar hundreds of sites
world-wide had caused damage in the past, casts were
made with silicone rubber and silastic rubber (Wainwright
19900, The former was found to produce dark discoloura-
tion of the rock. and the latter left a “slight” discolouration
(CC] 1988: 27-8; Wainwright 1990: 68-9). The superior
method of using thermoplastic mono-matrix, developed by
Durioe Seglie and others in Ialy in the 19705 (Seglie and
Ricchiarcdh 1980; Seglie ct al. 1991), was apparently not
considered. Infrared spectroscopy of a stain on the Peter-
borough pavement showed the presence of vulcanised sili-
cone rubber, which s very difficult to remove. This
prompted Wainwright 1o observe that it “should serve as g
warning to anyone attempting 1o mould petroglyphs. The
need for careful testing cannot be siressed enough.” We
agree completely — but must point out that this has been
known for a long time and did not have 1o be tested on the
Feterborough  petroglyphs. Bednarik, for instance, was
critical of such methods in 1979, afier observing the
chemical and physical damage cavsed by lutex application
o patinated rock.

One of the objections to intervention by applying
chemicals to rock is that such conservators seem oblivious
to the concerns of others in the field, and favour blind
application of unsophisticared ‘technological solutions” 1o
simplistically formulated “technological® problems. It is
not even self-evident to us that the preservation of rock art
has precedence over all other considerations in the
discipline, especially when it serves no other purpose than
naive empiricist interpretations based on subjective notiony
of humanist researchers, and the curiosity of u
misinformed public. We believe that the first priority in
rock art studies is to create a scientific data base, and the
core element in this is to determine the age of the art.
Without some idea of the antiquity of rock art it can only
be of limited value to archacology: it cannot be correlated
with archacological models or daia which are organised
mainly according to chronology. llence a central key to
using rock art in any archaeologically meaninglul manner
15 its age. From the perspective of the rock art scientist,
any treatment that destroys the dating or other research
potential of rock ant irrevocably is as massive an
intervention as its wholesale vandalisation.

We would therefore argue that there is little value in
prolonging the life of rock art if in the process its scientific
research potential has to be sacrificed. Moreover, it is 1o be
emphasised that there is considerable doubt about the
effectiveness of direct intervention methods in rock an
conservation. Rock ant sites have been destroyed in crea-
ting artificial rock varnishes (Bock and Bock 1990 or
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applying transparent sealants. We know of no sites that can
be said to have been undeniably ‘saved' by the impregna-
tion of substrates with chemicals. Hence we are most
sceptical of the claims that interventionist conservation
methods must be tolerated becawse they save rock arl:
none can be conclusively shown to have been saved in this
fashion. Non-interventionist methods of rock art conser-
vation are of course a very different matter, they are being
used widely and have al times been spectacularly success-
ful.
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The white elephant of Peterborough

The specially designed building surrounding the perro-
alyphs at Peterborough has. over the past decade, been
generally regarded — and promoted by the Canadian
Conservation Institute — as “one of the most rational,
scientific approaches to the preservation and protection of
a rock art site in the world” (McLennan [989: 110, In
photographs, and even from outside the building itself, it
appears impressive and striking: but when one takes a
closer look al the project’s development and current state
some very disturbing facts emerge. Not only was there an
absence of clear objectives in the planning (which would
have been immensely useful in design), the building was
probably not needed al all. s construction has done consi-
derable damage to the rock art, and there is continuing
deterioration through lack of maintenance. This is despile
the Government of Ontario’s ‘long term commitment (o
the preservation, protection and interpretation’ of a site
which i protected and managed as Petroglyphs Provincial
Park by the Ontario Ministry of Natwral Resources’
{MeLennan 1989: 1),

Staff of that ministry had been monitoring what
appeared to be acceleruting deterioration of the site from
1974 to the late [970s. In 1980 the CCT was called in and
found that water was the culprit in the deterioration,
through severe lrost weathering (Wainwright 1987: ).
logether with the growth of several species of green and
green-blue algae in a dark accretion (Wainwright 1981:
21). It was ascertained that acid rain was not a significant
factor. The CCI recommended that the main petroglyph
site be enclosed in a protective structure (o eliminate rain,
snow and surface run-off while permitting a maximum of
sunshine on the rock surface to keep it dry (CC1 198E:
xvi). It was felt that the building would *abate algal growth
by eliminating rainfull, the primary source of moisture’
(Wainwright [985: 29); it would prevent frost weathering,
and ‘protect the site from acts of vandalism® (Wainwright
1987: 8} its environment would be carefully monitored to
ensure that temperature, relative humidity and surface
moisture were not conducive to algal growth (Wainwright
1985: 29). They predicted that ‘without such protection,
many of the petroglyphs would not survive beyond ahout
ten years' (Wainwright 1987: 9), despile their evident
survival through centuries or millennia of weathering.

Bearing in mind that the earlier chain-link fence had
largely eliminated the incidence of vandalism, the argu-
ment that the building was erected to reduce this danger is
particularly specious. There are many examples of massive
vandalism at fully enclosed archacological sites world-
wide, including the use of explosives, A building erected
over a petroglyph site, considerably more substantial than
the Peterborough structure, was broken into by vandals in
Russia, who engraved their names in large letlers over the
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petroglyphs (see below). Even the apparently impregnable
underwater Grotte Cosquer in Prance was entered by at
least five clandestine visitors in 1994, after they had
broken open its gate, 35 metres below the surlace, and
traversed the long, incredibly dangerons access tunnel
{where several divers have lost their lives already). No
rock art site (s entirely safe from vandalism, so why, at a
minimally damaged, remote site, should it have been
deemed vital to enclose it for protection’?

It is hard to believe that “the decision to proceed with
the construction was only undertaken afler all other possi-
bilities had been exhausted’ (CCL 1988: 61), since it would
seem far simpler and cheaper to remove the trees whose
shade was encouraging the algae, tackle the algae (which
are presumably very slow-growing in this climate), and
cover the rock in some way each winler o prevenl snow
cover and frost damage. One has the distinct impression
that a deliberate decision was taken to adopt a glamorous,
high-tech solution, at a great expense which would serve
as a clear and impressive signal of Canada’s commitment
Lo rock arl conservation.

The CCI continued to play an active role while an
architectural firm (Klein and Sears Architects, of Toronto)
wis carrying oul o leasibility study, by liaising with the
Ministry of Natural Resources and attending many major
meetings. The study was completed in Seplember 1983,
and the building was erected in 1984 (by Maple Engineer-
ing and Construction Canada Limited, of Brampton, Onta-
riol, It is a seven-sided structure of 540 square metres, of
steel beam, glass curtain wall construction. It comprises a
substantial cantilevered concrete walkway  around  the
petroglyph pavement, and a catwalk system in the ceiling
of the building.

The site obviously occurs above cavinies in the rock
which permit the subterrancan flow of water. Incredibly,
nothing has been published on the structural study ol the
site’s ahility to support such a massive building weight
without detrimental effects. There is no information on the
lomd stresses on the decorated pavement and its geophysi-
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cal context. The CCI's unpublished report  merely
mentions that ‘geological testing |was] undertaken to
ensure that the rock could carry the anticipated building

loads™ and that
careful consideration was given  the location of sl foundutions
under major bearing points 10 ensure adegquate bearing capacity
hencath the rock surface. Individual core drillings were taken o
such locations for evaluation. All loumdations were secured o the
rock with a carelully cut key (CC1 198E: 40).

One wonders, therefore, whether the weight of the struc-
ture is a factor in the marked widening und despening of a
crevice at the north-east end of the site, which has become
especially noticeable in the past two years,

Similarly, the report states that,
1o provide o good waterproe! connection between the building sl
the marble outcrop, & key was cut into the rock o provide o solid
mechanical connection between the rock and the wall, The wall
was wallerproofed w prevent waler penetration (CCl 1988 40)

Yet no details are given of how the key was cut, or to what
depth. how the waterproofing was carmied out, or what it
consisted of. Instead, the report contains page after page of
theoretical geological information extracted  From  text
books on rock weathering, Knowledge about these aspects
of construction would be crucial, especially as they appear
to have fuled, judging by the considerable seepage of
water and quantity of ice visible at the north-east end of
the rock in March 1995, and which has become o perma-
nent feature of the site. Indeed, jewel-weed began growing
in this very humid area last summer, bringing a little life
back mto this sterile site.
During construction, the site was protected by

i layer of struw bules covered with plywood sheets which were, in

tuen, covered with laminated plastic sheenng sealed ar the joinms

difficultics were encountered with the straw bales when it was

realized they were being ignited by sparks from welding torches

and they had to be removed (CC1 1958: 40).
In fact, such a fire led to the production of a large white
slain, still visible over eight or nine petroglyphs, from the
use of fire extinguishers and heat damage (o the marble on
the east side of the site. The corner of one of the plywood
sheets left a still-clear dark stain on the rock among the
tigures, presumably due to condensation (Figure 3).

o

Figure 3. Peterborough petroglyph pavement. with plvweod stain visible as a dark iriangle projecting to the right of the
ot glvph (PGB),
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Likewise, the unpublished report states that ‘No
damage to the rock surface in the form of scraiches or
ather marks was observed except in areas near where trees
were removed with heavy equipment’ (CCI 1988: 40); ver
many long prominent scratches made by a backhoe lie
over unwaxed petroglyphs al the north-east end of the rock
{Figure 4).

It was determined by the CCI that the building should
‘detract as little as possible from the appearance of the site,
reflect its spiritual ambience, and maintain . the harmo-
nious relationship between the site and its surroundings’
(Wainwright 1987: 9); but of course this is all quite impos-
sible. The best one can say is that the building could have
been far uglier, but inevitably it is an intrusion on the site's
atmosphere. In cutting the rock off from the outside world
it has rendered it quite “dead” and made it 8 museum exhi-
bit. It is debatable too whether highly angular modern
architecture blends appropriately with the naturalism of an
aboriginal world view (Figure ),

The current state of the art

Conservation of the rock surface within the 12-m-high,
column-free building is by passive solar heating and natu-
ral air circulation to prevenl excessive relative humidity
levels (CCI 1988: xvii). Outside air can only be hrought in
during sunlight hours, and green-tinied glass was used to
help reduce temperatures, The building is not. therefore,
kept at a constant temperature — indeed it ranges, like the
outside, from well below freesing to a maximum of about
100 degrees Fahrenheit (38°C). The mechanical ventilation
system is intended to help keep the rock surface warm and
dry to prevent frost shattering and the growth of algae, as
well as 1o provide an acceptable level for human comfort.
It was designed to maintain an indoor termperature of not
more than five to seven degrees higher than outside, to
prevent condensation on the inside of the windows, and to
ensure that humidity is not greater inside than out. It does
this by monitoring outdoor air temperature and relative
humidity, and indoor air temperature and humidity hoth at
the rock surface and in the roof.

s
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Figure 4. Peterboroueh, north-east end of the petropfyph
pavement within the building, showing the many large
soratel marks made by a backhoe, and the warerfice
that has seeped in. The instrument hanging down ar
right is one of the lights used 1o bring out the Llvehs
during evening visits (PGR).
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Figure 5. The Peterborough petroglyph site building seen from the south-cast (PGB).



36 Rock Art Rescarch 1995

In the summer, the five propeller or circulating funs in
the roof come un automatically when the temperature in
the top of the building is more than two degrees Celsius
higher than that at the rock surface. As this difference
increases, the tans increase in speed from low to medium
(3 degrees difference) and fast {(over 4 dearees). However,
these fans merely circulate the air, they do not extract it;
consequently, the staff and many visitors (according to
verbal and written comments) find the building unbearably
stufty and lacking in fresh air: feelings of tiredness and
lethargy have been reported, which are hardly surprising
when one realises that on a summer weekend there may he
i toal of 200 visitors per day, each spending an average of
one hour inside the building. Often the propellers are not
on, and even when they are turning they merely move the
stale air around. Amazingly, there appears to be no moni-
toring whatsoever of the CO- levels in the building, which
would be of imporiance in conserving the rock surface.

Although the building was equipped with 150 square
melres of louvres ‘o allow the escape of warm air and
assist in providing a more pleasant human comfort level’,
40 per cent are hlocked off (though could be opened up
again): the other 60 per cent can be opened manually. but
staff huve found that they make no neticeable difference 1o
the stuffiness. The only relief comes wt times when the
temperature inside 15 five degrees higher than outside: two
large air exhaust fans then come on automatically to take
out the warm air and bring in cooler, less humid air, This
procedure is intended to prevemt condensation on the
windows and keep humidity lower inside than out — in
fact, even i the temperatre inside is more than five
degrees higher than oulside these supply fans will not
come on aulomatically if exterior humidity exceeds that
mside. Yet it has been noted that the rock still “sweats” on
really humid days, and the relative air humidity in summer
can reach Y0 - 97 per cent. Readings taken by hydrother-
mographs on the rock and in the roof show that humidity
fluctuates far more widely in the building than does tempe-
raturg, bul lemperature varies more in the roof than at the
rock. However, owing to cutbacks and the lack of full-time
stall. monitoring of the hydrothermographs is not as
consistent as it might be.

In the winter, the lTouvres and the supply fans are
swilched off, but the propellers can still activate if neees-
sary, 1o force warm air down to the rock surface (whereas
in surnmer they take it off the rock),

Although the CCI believed that the underground stream
under the north of the site must be at considerable depth
‘since there is now no evidence of waler transport on the
inner surface of the crevices' (CCI 1988: 14). in March
1995 there was a quantity of “snow” — presumably ice
crystals — visible al the top of the 4.5-m-deep crevice over
this stream.

The cement walls of the building are cracking in nume-
rous places. and salts are leaching through and humidity is
getting in. Much of the structure consists of large double-
glazed glass windows; but not only have they never been
cleaned inside or out, at least thireen of the outer panes
have damaged seals, and condensation has penetrated
between the panes — some of them have been in this
condition for over two years, There are also areas of
condensation on the rock in the morning, and clear marks
of puddles in hollows of the decorated surface, even in
summer (Figure 6). Finally, there are spots where water
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drips from leaks in the roof, and there is extensive rusting
on some catwalks and staircases and around the supply
fans in the upper part of the building.

Figure 6. View of the housed peiroglyph rock, looking
north-east, showing hollow in foreground that clearly
containg o puddle af times (PGR).

Rust is not the only problem. Paint (a white anti-
condensation paint, according to the CCI report; CC1 1988;
411 is also flaking very badly in several areas of the railing
around the rock, as well as on the catwalks and staircases
in the roof. and flakes of paint are falling onto the
engraved pavement. The rock gets very dusty all the time
and stafl have o clean it with soft brushes and a vacuum
cleaner. One cdge of a plague of rock on the decorated
outcrop has crumbled, and staff simply do not know if this
has come about through humans walking on the surface or
some other factor.

In short, whereas the CCI claims that ‘the most careful
consideration [was] given to the design of the structure’
(CCI 1988: 61) and that ‘the petroglyph protective struc-
ture is particularly special in that the design concept envi-
saged by the architects is in total accordance with the
preservation criteria identified by conservation science’
(1988: 32), it is clear that those crileria are inadequate in
many ways. Ironically, ‘the materials used in the construc-
tion of the building were chosen to have as long a mainte-
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nance life-cycle as possible” (CCI [988: 36), yet after only
ten years the structure is in poor condition and there is an
ever-growing threat to the art.

A fine 2286 square metre visitor centre was built over
five years ago, 365 metres from the main petroglyph site,
o provide the public with information on the Algonkian
culture and on rock art before they reach the site. Meant to
house a film-theatre, cafeteria, gift shop and other facili-
ties, it still remains totally emply, so that visitors have 1o
rely entirely on the hard-pressed park staff and on a few
leaflets for their information.
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Some plans for the future: a whiter shade of pale

Wainwright and Stone (1990) have recommended that
‘the site should now be returmed to a state more closely
resembling its initial appearance. in which the glyphs
would have been lighter in colour against a darker, weath-
ered marble backgrownd”. They dislike the fact that many
of the glyphs have previously been coloured in with black
wix crayon, This is indecd regrettable, but something we
should now live with, They make the glyphs easy for the
public to sce (an important consideranon at a site that has
been turned into a tourist attraction), whereas those with-
oul crayon — whether inside or outside the building — are
virtually invisible to the untrained eye.

Yet Wainwright and Stone have carried out experiments
in cleaning three of the glyphs inside the building, with the
aim of achieving a lightening of the figures *without resul-
ting in any noticeable damage to the marble” (Wainwright
and Stone 1990 24, our emphasis). Afller trving a whole
series of technigues unsatisfactorily, they settied on dry air
abrasion, using glass beads and crushed glass propelled by
mitrogen. They admit that the technigue occasionally
dislodged grains of rock, but are prepared 1o tolerate this
since the loss was less than that from frost weathering in
the past and was not wvisible to the unaided eye
(Wainwright and Stone 199(): 27). Yet there is a difference
between natural damage (o the site and manmade damage
inflicted for no good reason. A J-shaped petroglyph was
cleaned of wax, bui then became barely vigible (as it re-
mains today), since it has less contrast against its back-
ground (Figure 7).

Figure 7. One af the glyphs abraded by the CCJ at the
Peterborough petraglyph site is the curved line next to
the cravoned glyph, showing how it has been nde
virtuadly invisibile for the public (PGR),
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Figure 8. The turtle ghyph abreded by the CCE shawing
frone visidle it ix, and how radically different from the
crevoned monfs (PGR),

A small snake was likewise cleaned of wax, bul two
rock fragments were dislodged in the process (1990: 30
and the figure’s visibility was again greatly reduced.
Finally. a small trtle glyph on a dark background was
cleaned o such an extent that it stood out — and still
stands out — extremely clearly. Wainwright and Stone
remark that ‘almost no loose rock grains [sic] were
removed during the procedure” (1990: 28). and that the
figure does not give the impression of having been over-
cleaned. On the contrary, it still sticks out at the site like a
sore thumb (Figure 8), and the prospect — advocated by
Wainwright and Stone but, fortunately, not yet executed —
of having all the wax crayon removed at the site seems too
ghastly to contemplate. They even (1990: 32) sugaest
carrying out the cleaning in such a way as to produce
differences in contrast between glyphs and background
rock according to the entirely speculative age of the
glyphs! And they cheerfully admit (1990 30 that it will
require “keen judgement’ to ensure that the aress cleaned
actually correspond 1o the glyphs as originally carved,
especially as the crayon has not always been applied accu-
rately (which may actually be fortunate for the rock an
scientist). In other words, the abrasive method would
almost certainly — and indelibly, unlike the crayon —
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create new edges and hence change the shape of some
figures. It would superimpose the interpretation of the air
ool operator over that of the wax cravon artist and in the
process destroy the last vestiges of original petroglyph
surfaces. Moreover, it would impose an arbitrary relative
age on each glyph, even though there is ne credible
evidence to attribute such ages to the motifs. This is
uncguivocally professional vandalism. It would make the
figures etther far less visible or too visible and would final-
ly ruin any hopes of applying scientilic analytical methods,
1 all the petroglyphs were scoured in this way 1o some
shade of white, it would become Tar harder to notice any
new marks made on the rock, and might indeed encourage
other vandals 1o add marks of their own. Returning petro-
glyphs to a pristine unpatinated state is simply not a viable
option; the CCl should take note of an abortive project of
this type with petroglyphs in the Sydney region of Austra-
lia, or of what French authorities did recently with the
tacsimile of Niaux cave. where the puintings have been
reproduced as they would have looked originally, belore
they were covered with calcite or damaged by waterflow
(Clotles 1995: 57). French site managers would not dream
of removing caleite deposits or patination for the sake of
better visibility. If a pristine version is thought necessary
for the Peterborough site. it should be a full-size facsimile,
not a vandalised original.
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Discussion

The purpose of this paper is to initiate debate concern-
g the most important aspect of massive intervention at
rock art sites (sadly neglected at Peterborough and else-
where): the need for objective performance assessment,
Massive intervention, ranging from alterations o the rock
art right through o its removal (hundreds of cases around
the world are known) or enclosure in a building, has been
or will be contemplated in various parts of the world, As in
Peterborough, little consideration has been given 1o previ-
ous such experiments, which is at least in part atributable
o a consistent paucity of post-event reports, an apparent
reluctance to assess the effects of such projects objec-
tively. As in the case of the Peterborough project, there is
no shortage of predictive literature, recommendations by
professional consuliants, and technical details of what
ought 1o be done. But for any such project to be of value
beyond its most immediate purpose it is absolutely essen-
tial that its performance and results be monitored and inde-
pendently assessed. How else can other sile managers
facing similar problems or decisions learn from past expe-
riences and mistakes? For this purpose it is not sutficient
to have some self-laudatory or palliative asscssmenis by
the managers of a project. Prospective users of such strate-
gies need to know precisely what difficulties were encoun-
tered during construction, or what defects in the design
were found after construction; coloured reports 1o the
underwriting organisations are unlikely to provide this
kind of information. Peterborough is no exception. and it is
essential to report the damage Lo the rock art that occurred
during construction and subsequently: the mistakes that
were made in recording, conserving and managing this
property; and particularly, the ways in which the manage-
ment design could have been improved with the benefit of
hindsight. In part, mistakes made at Peterborough were the
resull of inadequate information about similar projects in
the past, and by not assessing that project’s performance
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we would only perpetuate the same problem. The structure
erected at Peterborough is certainly not the only one of its
kind in the world, Other types of archacological sites have
been howsed in vastly larger buildings, such as Roman
siles in Britain or lron Age sites in China (in comparisan
to the enormous bullding housing the Chinese lerracotta
warriors at Xi'an, which is a4 major engineering achieve-
ment, the Peterborough structure is puny), while sheler
buildings for rock art sites occur in various other parts of
the world, including North America (e.g. Judaculla Rock,
Morth Carolina), and have been proposed at many others,
Their designs differ widely, and for the benefit of Tuture
prajects of this kind it is much more important that the
experiences gained from past projects be assessed, than to
consult the opinions of local experts who have not before
attempied massive site intervention and may be biased in
favour of their own work,

Evidently the Peterborough project did not have the
benefit of previous experience, and as o result the prob-
lems we have described here are much the same as those
expenienced by similar past projects. For instance, those
observed at the building erected over the petroglyphs of
Besovy Sledki in Karelia not only mirror those at Peter-
borough, there the deterioration has already progressed
further due 1o that structure’s greater age. The Besovy
Sledki building, about twice the size of the one at Peter-
horough, is in poor repair (Figure 9). There are severe
problems with dampness,  deterioration  of  concrete,
rampant rust, broken windows, and there is extensive dust
development on the pavement surface. The site comprises
some 470 figures on the edge of a dry river bed close 1o
the mouth of the Vwe River, near Belomorsk on the White
Sea and just 130 kilometres outside the Arctic Circle.
Climatic conditions are even more severe than those at the
Canadian site. localed on a latitude 20 degrees further
south,

The Besovy Sledki “pavilion” (as it is called in Russian)
i5 structurally considerably more robust than the compara-
tively flimsy structure at Peterborough, yet it was broken
into by rock art vandals, Paint flakes and decayed concrete
particles exfoliate from the internal walls and this material
and other dust cover the rock because it is not, unlike that
of Peterborough, regularly cleaned by staff. Much of the
sloping pavement {which is quite similar to the rock at
Peterborough, although of granite) is thickly coated by a
whitish deposit, The site is strewn with broken glass, the
air is stuffy, and the rock varnish the petroglyphs have
been hammered into has lost its natural sheen. In short, the
stae of the site resembles that of Peterborough, except that
deterioration 15 more advanced.

The general observation from this site's condition is
that, in enclosing a rock art site in a building one alters its
natural environment dramatically. By shielding it from
natural processes which are perceived to be harmful one
also cuts a site off from natural processes or conditions
that would contribute to its preservation or well-being.
Waorse still, one introduces an artificial environment that
may well involve new conservation hazards: high relative
humidity and the greenhouse effect may give rise to new
microbiota, assisted by organic airbomne particles settling
s dust; the inability of wind and rain to clean the pave-
ment renders manual cleaning necessary; the carbon
dioxide levels buffered by frequent visitation, which would
be highest at the rock pavement, not only Facililate a new
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Figure 9. The building constructed over the Besovy Sledki petroglypli site, near Belomaorsk, Karelia, Russia (RGEB).

biological regime, they are likely to attack calcite in the
presence of even small amounts of moisture, such as capil-
lary moisture fed from the Peterborough stream, seepage
of precipitation, or condensation as observed at the site.
The use of anti-condensation paint in the roof structure of
the Peterborough building may suppress condensation
there, but it does not affect its source, the high relative air
humidity.

There can be no doubt that to enclose the site in a
building relegates it to the status of a museum ohject: it
isolates it from its natural setting, it alters its culiural
meaning indelibly. We do not wish to sound alarmist, but
it must be pointed out that we have to contend with a
complete lack of empirical knowledge of the long-term
effects such massive environmental intervention has on
rock art that has survived centuries or millennia of natural
deterioration. It must be rememberad that the existence of
any rock art is attributable to it having survived many dete-
rioration processes, and that especially older rock art exists
in a state approaching equilibrium with its natural envi-
ronment (cf. Bednarik 1989). To ensure that the museums
do not become manselemms, it is essential that the effects
of such structures be studied al least as thoroughly as the
pre-construction  feasibility studies were conducted. In
other words, no such project should be attempted if the
means of mantaining a long-term momtoring  program
cannot be guaranteed during the planning stage. Neither
the short-term funding patterns for capital works typical of
democratic systems nor those of socialist countries (as
shown by the cited Russian example) can be relied upon
for attending to such responsibilities in perpetuity. hence a
soundly based institution such as the CCI is ethically
obliged o guarantee that a long-term mOmiloring Program
is conducted. Some provision for this has been made at
Peterborough but the necessary actions are not heing
taken. To the best of our knowledge, there 15 no program to
monitor the site’s geophysical integrity, the effects of
microerosion on the rock face, or the introduction of new
biota, while the efforts to assess the effects of the

intervention are entirely inadequate.

Our first recommendation is therefore that the construc-
tion of a building over a rock art site should be undertaken
only il the project manager can guarantee an independent.
long-term  sophisticated monitoring  program  extending
over many decades.

Instead of conducting such a study. which would be of
immense help to the field of rock art conservation, the CCI
seems preoccupied with more “glamorous’ plans, such as
the removal of wax cravon al the Peterborough site,
Instead of disclosing the full extent of mishaps during
construction so that rock art managers around the world
may learn from this experience, further direct intervention
15 proposed. While we accept that the colouring in of the
petroglyphs was misgoided. it is to be seen in the historical
context in which it occurred: at the time there was no
significant opposition to such practices, More importantly,
whatever one may say about the aesthetics or accuracy of
the crayon marks, they do not pose a significant conserva-
tion threat, in fact they very likely inhibit chemical solu-
tion quite effectively. The proposed removal of the crayon,
on the other hand, clearly would involve damage to the
petroglyphs.

One of our objections to chemical intervention of any
type is the argument that the effects of specific introduced
ions may have on weathering processes is not normally
considered in such intervention. Some chemicals may
retard deterioration processes quite unintentionally, while
others will accelerate them. To illustrate this point: lime-
slone (calcite, marble) is of course the most solution-
susceptible of all the rocks commonly used in rock art
production. We know that traces of heavy metals can
significantly inhibit CaC(Q; solution; for instance, scan-
dium in concentrations of only 10°% moles/litre reduces the
saturation content of calcium by 56 per cent, while lead is
an even more effective retardant. Hence it is simplistic to
consider, as the CCI (1988} does, the question of chemical
solution at Peterborough as hinging entirely on  the
predicted lowering of pH in atmospheric precipitation due
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to modern pollutants {of which heavy metals, particularly
lesud, are well-known components, and may thus actually
assist rock arl conservation!). In reality, the processes of
rock weathering can only be understood by holistic
comiprehension of a system so complex that it s several
magnitudes removed from that implied by the CCl report
{cf. Hendy 1971) — a maodel which we regard as scientistic
rather than scientific.

Which leads us to our second recommendation: that
massive intervention in rock art only be undertaken in
circumstances guaranteeing scientific support of the high-
est calibre. It is clear that deterioration processes may he
ihibited by varioos technigues, and the most obvious is
not necessarily the best, For instance, chemical solution
can be retarded by means other than o building, and i the
introduction of a4 new environment merely replaces one
form of deterioration with another, the net gain may he
negligible {(or may even be negative). It is clear that the
site manager neads to appreciate all the options available,
and also needs 1w understand Tully the relative contribu-
tions and interplay of the various deterioration factors, as
well as the various proposed measures. Al Peterboreugh,
we helieve that this was not established satistactorily — n
fact 1t was not even established that signiticant or acceler-
ated deferioration was occurring  (other than  perhaps
humanly caused). In designing o protective building for a
rock art site, different conservation threats may demand
conflicting measures, so it is essential that the principal
threats to the art be identified in order to achieve maxi-
mum effect. For instance, neither security nor precipitation
demand a sealed building that creates its own atmospheric
conditions, If, however, the atmosphere has o be
controlled because human visitation tends to alter the
atmosphenc regime, the design of the structure would be
significantly different. Designing and constructing  a
building without defining the conservation threat precisely
seems to be an expensive stab in the dark.

Our third recommendation is to make available all
adverse information relating to intervention projects. In the
case of Peterborough it seems reasonable to suggest thal
the degradation the site has experienced through research,
recording, construction work, tourism and experimentation
by fur exceeds that which we would expect to have
occurred naturally in the same period, in the absence of
human intervention. The damage we would envisage if
abrasive cleaning were o proceed as proposed would
equal that of a long period of natural deterioration. 1 this
project 15 1o be ol any value (o rock an research, full
details of its past failures need o be independently
assessed and made available to the rock art site managers
around the world.

In this paper we have obviously not heen able 1o
provide such detail; we have merely had the benefit of
visual inspection of the site and we have consulied the
limited literature available. This has shown, however, the
need for far more comprehensive investigation and report-
ing. We emphasise that this paper is not a witch hunt of
any kind. We are in no position to apportion blame and
have no right to judge past performances outside their
historical context. Since it 15 always casy o be wise n
hindsight we should be outspokenly critical only on
subjects on which we had spoken out by the rime in ques-
tion. Mevertheless, we point out that we did speak out
against the practice of making casts of the sort made at
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Peterborough before they were made, and that we and
others {e.g. Swartz [981) have long cautioned against
poorly conceived projects of intervention. 'We point out
that rock art preservation and management practices else-
where have been very successful without intervention,
Without going into details we would like to contrast the
Peterborough project with the management measures al
Kakadu National Park in Awstralia, where the materials
used in catwalks were precisely of the standards specilied
o be used in the Peterborough project: for instance cormo-
sion-free materials such as stainless steel were used at
Kakadu, IF such materials as were specilied had been used
at Peterborough, some of the problems mentioned above
would not have developed. As it stands we now have a
building there, just over a decade old, that is deteriorating
fast and is on the way o resembling the dilapidated state
of the structure at Besovy Sledki, McLennan's statement
teited above) that it is one of the best examples of rock art
protection in the world is decidedly  misleading, and
merely exemplifies the self-congratulatory tone of internal
reports of this type. Management decisions about inter-
vention elsewhere must not be based on such boastful
statements, they reguire impartial assessments of such
massive inlervention projects,
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Résumé, On considire dex effers o inferventions massives sur
les graviFes rupesives en exdaiinant e possé, Tes méthodes et Tes
résuftaty de ces pravigues & wa site public prés de Peterborough
au Canade. On sourienr que impact de profers wel e la modi-
fication massive de Uenvironnenent doit Sive conrrdlé indépen-
dammtent. ef gue cerfe nformarion ofjeciive est nécessaire pour
arganiser daufres prafets de ce genre. L'article conxidére les
dévauantages potentiels des projets massify o frntervention.

Zusammenfassung. Die Effekte vem massiven Verdnderun-
sen i den Erhaltungsbedingungen von Petrogivphen werden
besprochern, indem die Geschichte, Verfohren und Resultare
seeher Prakriken awf einer difendichen Fundsielle nake Perer-
borough in Kaneda wrersich! werden. Ex wird eriintert, doss die
Awnwirkungen von Projekien, wie die vellkovmene .Pmdwmrg der
Linwelt, unabhdnpip anrersucki werden niissen, wnd desy derar-
tiges objekrives Wissen fiir die Planung andever Projekte dieser
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Arnt erforderiich sel. Der Beivrag beriicksichriet die potenriellen
Naciteile, die Progekie massiver Eingriffe bewivken.

Revumen, Loy efectos de nfervenciones masivas e peiro-
glifay son conviderados mediante el examen de la histovin, proce-
dimientas v resultados de toles prdcticas en wn sitio piblico
cerea de Peterborough en el Canadd. Se argumenta que el
impactn de provectos les coma la alteracton masiva del medio
ambiente necesita ser controlado independieniemente, v que taf
informacicn objetiva ex regueride en ln plamificacion de ofrps
provectos de esin clage. Bl arttculn considern as desventajas
potenciales de provectos de intervengidn masivi,
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In establishing this new column in Rock Art Research, we
acknowledge the growing importance of computers in our
discipline. For better or for worse, the study of rock art is
becoming increasingly intertwined with the digitisation of
rock art, with colour manipulation. interactive systems and
computer-supported  solutions to rescarch  problems.
Perhaps most important, however, is the anticipated use of
the computer in the ultimate solution 1o the ever-present
menace that overshadows our discipline — the inevitable
and irreversible deterioration of our data base before our
eyes. One of the conservation miracle cures we had pinned
some hopes on a few years ago were silica skins. Silica is
no longer seen 1o be the answer to our prayers — but
perhaps silicon is,
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ROCKART BYTES

Before we accept the silicon chip as our long-term
conservation saviour we shall need 1o learn a lot about the
use of computers in our field. They can handle graphic
information well, they can process vast amounts of data,
and they are particularly adept at playing with colour.
Rock art research is a natural application of computer
technology. having so much to do with visual imagery.
This journal has in the past published pionecring articles
about the use of computers in solving rock art problems.
Current developments render it essential that practitioners
become familiar with the present and future roles of
computers in our discipline. This new column is RAR's
contribution to that objective.

KEYWORDS: Rock art - Photography - Celour calibration - Colour re-constitution - Conservation

DIGITAL COLOUR RE-CONSTITUTION
IN ROCK ART PHOTOGRAPHY

Robert G. Bednarik and Kulasekaran Seshadri

Ahstract.

The main purposc of the recently introduced TFRAQ international colour calibration

standard was 10 facilitate the implementation of colour re-constitution. This paper reports the firse
suceessful attempt to achieve this. The subjectivity of photographic recording is explained, the transi-
ency of such records is elucidated and the basic principles of colour perceplion and digitised processing
of colour information are considered. The role of image digitising and slorage systems in rock art
recording is also explained. Finally, the paper provides detailed guidelings for the use of the IFRAD
Standard Scale to realise the best possible conditions for future digitised manipulation of photographic

rock anl records.

Introduction
The IFRAO Standard Scale was first proposed in 1990
(Bednarik 1991). primarily as a measure to facilitate
colour re-constitution in rock art photography. The under-
lying rationale in its introduction was that the true colour
of rock art and related features (such as rock patination)
should be recoverable with the help of computers,
provided that the recorded imagery includes a colour cali-
bration device the computer software can effectively refer
to, It was recognised that the many millions of rock ar
. photographs, transparencies, films and videos in the
world's archives are all ‘doomed to eventual destruction,
Mo known photographic dye is fadeproof, and we still Jack
any form of permanent photographic or digitised storage of
imagery' (Bednarik 1994a). It was pointed out that this
massive present archival record of rock art will probably

be survived by most of the rock art it is intended to be a
record of, in spite of all the preservation hazards the art
may have to contend with.

In the absence of any technological means of preserving
rock art records (or, for that matter, rock ar itself) in
perpetuity, the semior author decided that the most sensible
course of action to circumvent this severe limitation 1o our
discipline’s long-term viability was o render photographic
and other records susceptible to colour re-constitution: the
method of recreating the true colours of rock an and rock
surfaces at the moment of their photographic recording.

The perceived benefits of introducing such a system are
very considerable indeed. The facility of recovering true
colour information from faded photographs, as well as
from badly illuminated, poorly photographed or inade-
quately developed records provides o means not only of
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creating reliable records, but also of preserving them
permanently: periodic re-calibration would maintain a
reasonable level of colour veracity indefinitely. Even if the
original photographs were taken several decades (and,
eventually, centuries) ago, the computer could re-consti-
tute the true appearance of the subject, irrespective of the
distorting influences of the photographic process itself
(exposure, film development, printing [rom negatives —
each of which involves colour distortion) and of the subse-
quent deterioration of photographic dyes. By reference 1o a
known colour standard included on the image, the compu-
ter can correct for the combined effects of all these distor-
tions and produce a very close if not perfect likeness of the
subject at the moment it was photographed. The same,
conversely, applies to emulsion film or video film. By
virtue of the permanent retrievability of colour information
it can then be preserved in perpetuity.

It is self-evident that thisx technology offers numerous
practical applications; it revolutionises rock art recording,
research and publishing. Once such real colour records are
translated into digital format, they are susceptible to elec-
tronic  manipulation, notably colour enhancement (a
method of emphasising small colour differences; Rip
1989), the precise monitoring of changes to pigments or
patinae over long periods of time, the permanent storage in
archival systems, specialised pigment studies of various
types, and in rock art publishing. One only needs to consi-
der the lasi-mentioned application to appreciate the funda-
mental change such a technology would bring to our work:
until now, colour fidelity in the production of rock art
books or exhibition materials depended entirely on subjec-
tive judgment or on painstaking and intensive review with
the help of colour scales. Anyone who has been involved
in such a project knows the [rustration of trying to
compensate for the various sources of colour distortion.
The truth is that nearly all published colour reproductions
are inaccurate, even those produced with the greatest
possible care and dedication. The colour plates in some
books on rock art are of truly abject colour fidelity. This
could soon be a thing of the past because with standardised
colour calibration, the publisher will in future re-constitute
trug colour information, and then from this corrected
image directly produce the colour separations using the
same software support. The published image will then
resemble true colours as closely as the printing process
itself allows: overall colour distortion will be minimal,
rather than cumulative due to the various stages, and it
should not be detectable by the human eye. The published
image may well be superior to the photograph it is derived
from.

This example provides an inkling of the potential
effects of this new technology. but from our discipline’s
point of view. scientific applications are the more impor-
tant. They will include the recovery of very faint or inade-
quately differentiated images through enhancement tech-
niques, dating work, comparative pigment studies, sourc-
ing studies, integration of records into major computer-
based archival or interactive systems, and various applica-
tions in conservation (especially monitoring). retouch, as
well as graffiti and lacunae repair. With this technology,
many rescarch methods we may have envisaged for the
future may very soon hecome standard tools of the disci-
pline.
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The subjectivity of photography

Photography, the process of rendering optical images
on photosensitive surfaces, is often considered o be an
objective means of depicting reality. However, this
impression is perhaps so defined because as a process,
photography resembles human vision itself, roughly
duplicating what occurs in the eye: light which has been
selectively (in terms of its wavelengths) reflected by the
surfaces of physical objects is collected by a focused lens
and projected onto a surface of light-sensilive chemicals.
In the case of the human eye. these are the rhodopsin and
other pigments on the retina’s cone and rod cells; in the
case of the camera we have a light-sensitive emulsion of
chemicals on cellulose film. The considerably more
sophisticated, ‘organic’ system of our vision converts the
continual chemical reactions into neural signals, while the
simple system of the camera fixes the result of the
photochemical reaction permanently.

In an anthropocentric-technical sense, the photographic
result 1s a faithful conversion of the light image in question
into a likeness of the surface aspects human vision records
of the same configuration. In a more ohjective, scientific
sense it is preferable to say that the similarity between
photographic image and visual perception is merely attri-
butable to the similarity of two means of selectively
processing information about physical reality. Human
neural reactions perceive the visual information in a colour
photograph in rather the same way as they process the
corresponding light patterns in the object world. Conse-
quently photography does not record reality objectively, it
15 merely in tune with human visual perception and could
thus be yet another contributor o human delusions of
having access to objective reality. It is the role of science
to counter these delusions to the best of our abilities.

In the present context, another epistemological aspect
of photography is of more relevance, Human vision detects
some but certainly not all optically detectable information
of objects, and the same is likely to be the case with photo-
graphs of these objects. In other words, it 15 quite possible
that o camera records aspects of reality which human
vision does not perceive. The similarity of the optical
processes involved does not negate this, there 15 not even
any evidence that the human visual system s capable of
processing all the optical information visual input consists
of. Tt is much more likely that this system simply deals
with visual data “favoured” by anthropocentric sensory
dynamics of reality construction. In this context it is rele-
vant to consider the diversity of the range of visual abili-
ties and competence across the ammal kingdom, or in faci
the entire spectrum of sensory operational ranges of all
species. The aperational range of human vision is probably
a fairly randem entity derived from our phylogenetic histo-
ry. and to base on it principles of ohjectivity belongs into
the realm of mythology.,

Subjectivity exists in photographic imagery at the more
mundane technical level also, where it is attributable to the
limitations and imperfections of the various processes
involved in its creation, To begin with, numerous factors
combine to influence the optical inpul entering the camera
lens: type. quality and direction of lighting are foremost.
Relative air humidity or air-borne matter such as dusi,
smoke or fog have an cffect. Then there are factors related
o equipment, such as lens type, film type (temperature,
speed. make etc.), exposure time and aperture used, 1o
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name those coming o mind readily, But of particular
inlerest are those variations that are caused after the film
has been exposed. They include changes to the film before
it is developed (deterioration due to temperature or humi-
dity. for instance) as well as variations attributable to the
development of the film or prints. Such varations can be
very considerable. In commercial development, the colour
properties of a photograph differ significantly according,
for instance, to when in the chemical replacement cycle a
print wis produced. We are all familiar with these varia-
tions. In addition, several other variables contribute to the
outcome, which is best described as a random result of
many distorting factors: it it resembled the original optical
input very closely it would be atiributable to sheer luck.

All of these distorting Factors may be successtully limi-
ted by the expericnced photographer and the use of an
institutional, non-commercial developing laboratory, but
they can never be eliminated altogether. The distortion
oceurring in storage is enlirely unavoiduble and its effects
cannot be compensated for. The storage life of black and
whitle photographs is comparatively good, because here the
image is formed by metallic silver, und thorough wushing
tends to remove mosi of the thiosulphate, rendering the
chemical emulsion fairly stable. Colour films, however,
depend upon the stability of chemical dyes, ull of which
are known to be unstable and experience significant dye
loss over o number of decades, even in permanently dark
and cool storage. These losses are greatly exacerbated by
exposure Lo light, high relative humidity and high tempe-
rature, For instance, dyes fade about twenty times faster at
30°C than at 7°C. At 60 per cent relative air humidity, the
vellow dye of Kodak films fades at about twice the rate as
at 40 per cent humidity. Other aspects of storage also
damage photographic materials. Glass shide mounts can
increase the atmospheric humidity and promote fungal
growth, paper may affect colour dyes through its pH if it is
in contact with them over long periods of time, and
polyvinyl chlonde storage jackets may cause chemical
deterioration it they are in prolonged contact with the
emulsion side.

The subjectivity introduced by these many technical
Factors is of course of a different nature than subjectivity in
the above, philosophical sense. MNevertheless, their
combined and to some degree inescapable effects show us
that it is unrealistic to expect photography (o be an objec-
tive means of recording optical information. The many
distortions that occur during photographic  processing,
combined with those the image is inevitably subjected to
as 1t deteriorates over subsequent decades, limit the perma-
nency and reliability of photographic archives of rock arnt
severely. This limitation has significant consequences for
rock art studies, archival records and rock art preservation.
For instance, the rock arl archives of the world are made
up o many millions of photographs and transparencies
which were assembled at huge costs (just the costs
involved in the journeys necessary for acquiring this
massive record must have been astronomical, nol Lo
mention individual sacrifices). Their contents are all
subjected to slow and irreversible deterioration and will
ultimately become worthless. Other limitations engendered
in this subjective, inadequate recording method include our
inability to conduct precise long-term studies relaling 1o
preservation {(monitoring of pigment fading or vamish
degradation, for instunce), the great difficulties of attaining
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colour fidelity in publishing, and the lack of precision in
colour determination (e.g. with the Munsell Charts).

The various sources of subjectivity in colour recording
and photography do not apply o methods involving the
translation of such information into digital language, i.e.
its computerisation, provided that there is no intermediate
error source, or that it can be compensated for by calibra-
tion of colour information. Hence we shall next examine
the properties of colour, their pereeption, their digitisation
and the principles of colour printing.

lightness =——

Figure I. The three co-ordinares of the colour solid (on
fefr), and the Cartesian Cofour Cube,

Aboul colour

Colour is described in terms of hue. value (or lightness)
and chroma (or saturation), which define the three co-ordi-
nates of the colour solid (Figure 1). Hue is the name of the
colour, such as pink, brown or green, and is a function of
the dominant wavelength of the radiant energy we call
light. Value indicates the rate of energy flow by how close
a colour is to black and white, Chroma refers to the vivid-
ness or dullness of the hue, being a function of the purity
of wavelength distribution. In the colour solid (Figure 2),
all colours are arranged in accordance with these three
attributes. It is divided into 267 colours, as determined by
the Inter-Society Colour Council (ISCC).

Figure 2. The sectioned colour solid,

Many of the colours the human eye can actually
perceive and distinguish (in all, the human eve is capable
of differentiating about a million colours; Terstiege 1983:
303) cannot be displayed on 4 computer monitor, or
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printed on a commercial printing press, even though a
computer may discriminate many millions of colours
within the spectrum accessible 1o it. That spectrum is not
identical to that used in standard printing processes.
because the colour models used differ significantly.

Isaac Mewton was the first scientisl to arrange colour in
a spectrum. In 19035, the American painter Munsell created
a model of “solid colours®, and the Munsell colour chans’
many applications include their use in archacology and
rock arl research (Munsell Soil Color Charts, Kollmorgen
Corporation, Baltimore, U.S.A.). They were also adopted
as an industry standard (e.g. JIS Z B721 in Japan). Due to
differences in the lightness and saturation found in both
vellow and purple, Munsell's chart is neither horizontally
nor vertically symmetrical.

Our colour perception is far from perfect and working
with colour is not an exact science. Colour determination
by human vision is a notoriously subjective process: even
in the absence of physiological encumbrances (e.g. colour-
blindness, which affects 8% of all males) there is consi-
derable variability in the human ability of colour discrimi-
nation. For instance it is believed that female colour
perception is generally superior to that of males {Mallon
1982: 187 Terstiege 1983), especially in the region
bounded by green, blue and grey (RGB, pers. obs.).
Ethnographically defined colour perception differs signifi-
cantly between different societies (Berlin and Kav 1969,
Bulmer 1968; Conklin 195%; Hutchins 1986: Jones and
Mechan 1978; Plomley 1976: 164-7, 244, 393, 468; Ray
1952, Turner 1966; Turten 1980). Environmental factors
can affect our colour vision profoundly. such as the proxi-
mity of colours to cach other, and lighting. While colour
subjectivity has no great effect on us in daily life, it must
be accounted for in such fields as colour printing and
scientific work — including in rock art research, recording.
digital storage or manipulation.

The display monitor of a computer (or television screen,
or scanner) uses the additive colowr model, in which colour
is created by combining varying intensities of three speci-
fic wavelengths of light which are combined to simulate
the natural colours: red, green and blue (henee RGRY. If
100%: each of red, green and blue are combined. the colour
is perceived as white, and if no primary colour is present,
we will perceive hlack,

In the subtractive colowr model used in printing
processes, the translucent inks cyan, magenta and yellow
(CMY) are printed on a page. These are created by
subtracting red, green or blue from white light (being a
100% intensity of these three colours). For example we
perceive a surface as being of yellow colour if it absorbs
100% blue but reflects green and red. If 100% of cyan,
magenta and yellow were mixed, it should create hlack,
but in reality inks are imperfect and such a combination
waould merely produce a dark-brown colour. Besides, such
oversaturation of an area would cause printing defects.
Thercfore black is added as a fourth colour (K), and we
speak of a four-colour printing process (CMYK). This
involves four separate plates, one each for Cyan, magenta,
yellow and black, in which black also normally accounts
for any texts, borders etc. However, it is then necessary to
compensate for the adding of black ink by reducing the
concentrations of the three other inks, by under-colour
removal (UCR) and gray-component replacement (GCR),
With the appropriate software, hoth processes are possible
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on a suitable microcomputer (PC).

The colour separations bear halftone screens of colour
dots in the four respective colours, similar to halftone
bromides in monochrome printing. To create the colour
blue, for instance, cyan dots (which absorb red and reflect
blue and green) and magenta dots (which absorb green and
reflect hlue and red) are combined, which our vision
merges and perceives as the colour blue, From these four
film separations, the printer prepares four plates for each
prinl page.

Because the CMYK system does not consist of solid
colours it is difficult to relate it 1o the co-ordinates of the
colour solid, hue, lightness and saturation. The limited
compatibility. in terms of colour perception, of the human
visual system (which itself differs from that of most other
animals) with the additive RGB model (which has a
smaller range than human vision) and the subtractive
CMYEK meodel (which differs somewhat from the RGB
spectrum, extending less into the three primary colours but
more into the intermediate areas) has to be considered in
the digital treatinent of colours, be it for calibration or for
printing purposes. As colours move from the computer
monitor o the printing press, they are converted from the
RGE model to the CMYEK model. Hence it is essential to
consider the differences and compensate for them to obiain
best resulis.

Rock art and computers

The use of image digitising and storage svstems in rock
art studies and archiving has been investigated for many
years, but until now it was severely restricted by the lack
of uniformity in colour calibration. Also, the requirements
of rock art recording are of no commercial interest to the
compuler industry, which means that we have had to wait
until vastly more influential marketing demands and tech-
nology would match our specific requirements (Bednarik
I984: 34). This did not, however, prevent the development
of image enhancement in rock art (Rip 1983, 1989). Dick
man (1984) noted over a decade ago that the system he
used was based on technology that had then been available
for fifteen years. Since the time when he described a rudi-
mentary system of image processing for rock art, revolu-
tionary changes have taken place in the development of
PCs for the mass market, as well as in the development of
the supporting software. The work Rip performed in the
early 1980s on the computer of a satellite remote sensing
centre can now be handled with ease by a PC with
commercially available soliware.

In 1984, Dickman recommended the use of optical discs
for the storage of rock art images. Each side of the disc has
the capacity of storing 54 000 black and white images,
which a decade ago seemed most impressive. The digital
video disc (DVD) proposed by a conglomerate of eight
world leaders in consumer electronics software in January
1995 will store up o five gigabytes (five billion characters
of data) on cach side, or a 135-minute colour video movie.
This is approximately fifteen times the storage capacity of
a standard compact dise, or 6900 high-density 3.5-inch
floppy discs (or the amount of information printed on a
stack of office paper twice as tall as the Empire State
Building). The DVD, expected to be released in 1996, will
be of 12 centimetres diameter. Tt will be read by red lasers,
not the longer wavelength, infra-red lasers employed in
CD systems. The production mastering equipment will



45 Rock Art Resenurch (995 -

need 1o be able to cut masters with a track pitch of 0.725
microns, ie. 1379 tracks per millimetre. The number of
colour stills one can store on such equipment should be
similar to that of an optical disc, if each conceniric ring
were used to store one image.

I is obvious, then, that a small number of such discs
should be capable of storing images of all the rock art thal
has ever been photographed. The entire surviving rock
of the world {most of which remains un-photographed)
might fit on a hundred or two hundred such discs. It is not
yel known how perdurable the DVDs will be, but optical
dises have a limited life span. Therefore even here, the
Facility of ongoing colour calibration remains essential,
because without it. deteriorating  records  canmot  be
‘rejuvenated” when this becomes necessary.

The principles of manipulating colour electronically are
ohviously central 1o the subject of using computers in rock
art work., The recent trend towards sending colour data
from CRTs (cathode-ruy twbes) directly o high-end
systems for outputting has created additional problems,
One such problem is the difference between colours
displayed on PC sereens and colours printed on paper by
traditional methods, We have noted that on CRT screens,
colours are composed of the three primary colours (RGB),
whereas in printing, the subtractive model 15 used. The
digital colour chart now in use can deal with these prob-
lems, and it can handle some 16,77 million displayable
colours on the monitor screen. This is made possible by
dividing analog colour into digital values representing the
relative position of the colour within the colour solid.
These positions are expressed in equations and numerical
values. The RGB and CMY tables are treated as colour
solids with similar structures (Table 1), black is handled
separately.

Additive Subtractive Complementary
colours colours colours
R+G=Y% Y+M=R R:C
R+bB=M Y+C=0G G:M
G+B=C C+M=B B:Y¥

Table 1. Maodel af mixing colours digitally.

The generic term for a system for controlling a colour
reproduction process to ensure a certain level of predict-
ability and quality is ‘colour management system’ (CMS),
At the core of the CMS is the device profife: the means of
calibrating input and output devices. Calibration in this
sense is a4 comhbination of visual and numerical evaluations
azainst established standards. A profile is a description of
the way a device handles the reproduction of colour, A
device profile is a means of adjusting devices to produce
predictuble colour results, to achieve malching values on
monitor, printer and separations. Calibrating a device
ensures a certain level of predictability about its future
performance. 1t can be as simple as visually comparing
output to o standard or as complex as measuring dot
percentages at key points on a test image. When a produc-
tion environment is calibrated properly, an image should
look very similar, but not necessarily exactly identical, at
each stage of the production process (scanner, monitor and
the various output devices).

Colour reproduction teday tends to allow generic soft-
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ware to perform much of the device calibration required.
CMS solutions rely on a concept called ‘device-indepen-
dent colour’. Most systems wse the CIE L*a®b*
(Commissioen International d'f':claimgt} colour space 1o
move celour data from one system to another. Using
device profiles, the CMS is responsible for organising and
translating the colour values o ensure accurate colour
reproduction. The majority of image manipulations are by
adjusting colour and tone controls. Colour correction is
usually the first and often the only image processing
performed on an image. Corrections in most image-
retouching programs are usually done via curves and
tables, Tables indicate specific numerical changes in
colour and are usetul in communicating these, whereas
curves are praphic representations of colour change (Miller
and Zaucha 1994a: 91-3). In our project, the numeric
tables colour correction method was preferred.

The most familiar colour space wsed in digital colour
manipulation is RGB. For designers. the H5L colour space
olfers a friendly interface for easily adjusting colour
psvehologically. In addition, there are three major CIE
models: xyz, Luv and Lab. The ClExyz was developed in
1931, In 1978, the CIE established two approximately
uniform colour spaces o serve as new standards, called
CIE L*a*b* and CIE L¥u*v¥. The latter is used primarily
for monitors, while the CIE L*a*b* is mosi popular with
colour print reproduction, encompassing as it does both the
RGBE and CMYK colour spaces. Most attempts of develop-
ing device-independent  colour  management  solulions
centre around the CIE system and most often the CIE
L*a*b* colour space. IUis currently the most popular vehi-
cle o communicate from one colour system (o another.
Adobe uses CIE L*a*h* as a recommended colour mode
when moving images between systems and for printing to
PostScript Level 2 printers, The YCU colour used by
Kodak™s PhotoCD system is based primarily on the CIE
L#a*b¥ colour space. The ¥ CC space is also device inde-
pendent as well as supported by PostScnpt Level 2. EFI,
Kodak KEPS and Agfa ColourMatch all use CIE L*a*h*
to translate from one colour space to another. Light
Source, Inc. of Larkspur, California, is developing a colour
management system incorporating these ideas, called Ael)
Meta RGEB. The emergence of ATD colour space should
herald the coming of appearance-based, device-indepen-
dent colour systems (Miller and Zaucha 1994b: 100-2).

Colour calibration of rock art with the IFRAO Scale
Computer technology is now developing faster than
almost any technelogical endeavour in the history of
humanity, and it is obvious that it will deliver even more
sophisticated possibilities of data manipulation and storage
in the future than those currently envisaged. 1t is equally
obvious that, despite all good intentions and encouraging
successes in the field of rock art conservation, our disci-
pline needs a reliable *back-up system’ to preserve rock art
by means other than its physical survival, Photography
does not provide such a back-up system. Digital storage
does, provided that imagery is colour calibrated, ‘Digital
conservation” of rock art is not suggested to provide an
alernative to physical conservation, rather it should be
seen as @ ‘last resort strategy’, but one which needs to be
developed alongside physical conservation. The latter can
prolong the life of rock art; it cannot promise perpetual
preservalion ol the imagery — which digital conservation
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can.

We have above identified two principal distortions in
rock art photography: that which oceurs in the production
of a photographic record, and that which occurs subse-
guently, during the archival storage of the record. Most of
the many processes involved would affect each colour or
dye uniformly, including that in the image of a colour
scale on the photograph, The principle of colour calibra-
tion and re-constitution involves the following basic steps:

a. Translate the photographic record {print, negative, slide,
film, viden) into digital informaton, This record must
include an image of the calibration reference device
{i.e. the colour scale) which has been photographed
together with the rock art subject.

b, Instruct the computer to recall the true digital colour
information contained in the reference device and
compare it with that found on the photographed colour
chips as they appear now. The computer delermines
overall distortion imespective of source,

c. The computer then compensates for the distortion
measured  in each  primary  colour, re-constituting
colours as required o re-create the known true colours
in the photographed colour scale.,

d. By extending the same corrections to the rest of the
image and assuming that distortion was umiform over
the entire image surface, the original subject colours are
re-constituted by the same process.

€. The comected image is then out-put o the required
format (separations, colour printer, electronic storage).

At the time of writing we have conducted twelve case
studies of colour re-constitution of rock art imagery, and
we emphasise that this project is far from complete. The
main purpose of this paper, apart from explaining the ratio-
nale of the work and presenting preliminary results, is 1o
ensure the earliest possible dissemination of detailed
recording recommendations guaranteeing the best-possible
conditions for future colour re-constitution. Many thou-
sands of IFRAQ Standard Scales have now been distri-
buted world-wide, one year after the first edition of the
Scale was printed, and have hopefully been received by up
to 6000 rock art researchers. However, in order to use the
Scale most effectively it was necessary and urgent to
conduct a pilot program that could determine optimum
conditions of the Scale’s use in the field. We have
succeeded in digital colour re-constitution since December
1994, and we are working on perfecting the procedures
with the intention of creating customised software. At the
present time, all calibration is still done manually, but a
considerable simplification of the process is possible
through programming its repetitive aspects so that the
operator merely has to supervise the procedure afier
downloading the raw data. Once the appropriate software
has been written, the calibration process itself can largely
be computer generated, with the operator only having to
select sites for reference device spot checks for white,
black, red, green and vellow. After calibration, the photo
graphic image of the blue chip is checked to confirm accu-
racy, and if there is a minor discrepancy, it can be compen-
sated for manually or automatically. This envisaged proce-
dure is simple and cfficient, which will be necessary in
future calibration of large numbers of images held in
archives. To render the proposed technology fully effec-
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tive, massive numbers of images will need to be processed,
and it would not be realistic o expect operators (o spend a
great deal of time manipulating imagery by review and
munual adjustment — nor would such a manual process be
remotely as precise as the purely digital (mathematical)
manipulation of the colour properties (because it would
rely on various subjective factors). Hence il is the ultimate
aim of this project to create software that takes care of the
repetitive calibration, Bul at the same time it should also
be compatible to other programs the rock art specialist of
future decades is likely to use. For instance, the calibrated
and digitised wmage would be ideally suited for colour
enhancement trealment (Rip [989), which would assist
rescarch enormously in securing information about rock
art that cannot be obtained by other means. This type of
procedural extension is a guite modest development in
terms of software requirements and should be envisaged 1o
become availuble comparatively soon. Other possibilities
of further applications exist also, and it is obviously impor-
tant that future developments in the area of rock art image-
ry manipulation take into account all possibilities of this
kind. For instance, inlegrated programs about pock art
could include a comprehensive bibliography organised as
per the kevword system being introduced by the Centro
Studi e Museo d'Arle Preistorica in Pinerolo, Italy (Seglie
19913,

We emphasise that there is no a prioni reason why the
IFRAQ Standard Scale should have to be used as the
preferred device profile in a rock art colour management
system. Any agreed colour standard could be used. provi-
ded it includes suvitably sized and spaced (i.e. spaced
within the colour solid) spot colour chips. Some popular
colour charts, however, are not well suited. For example
the Munsell Soil Color Charts bear only a small range of
colours on each page. representing only one hue designa-
ton, 5o w use it effectively one would have o include two
or three charts on the photograph. Also, there are numer-
ous colour chips per page, so they are individually small
relative to page size. As we will see below, the area of the
calibration chips available on the photograph is an impor-
lant consideration in colour accuracy. Finally, the Munsell
charts are very expensive, and the prospect of supplying
many thousands of them 1o researchers in developing
countries would be financially daunting, Other expensive
colour standards have also been used by rock art students,
notably the Kodak Color Separation Guide and the Letra-
set Pantone colour charts.

Universal availability was one of the many motivating
considerations in producing the IFRAOQ Standard Scale,
which is being supplied free to all specialists of the world.
Another 15 that the digitised systems being produced now
and in the future should not be expected to have w converd
calibration values for any number of standards, simply
because we have not been ahle to agree on a uniform stan-
dard, The digital calibration procedure is entirely based on
the colour values of the IFRAQ Standard Scale. These are
given in Table 2. The monochrome scale chips are of the
following reflection densities: 0.0 (white), 0.70, 1.60 and
2.0 (black). Their values were chosen to comply with the
Kodak Three-Aim Point Control methods for reproducing
colour reflection copy with traditional masking and colour
separation. procedures. The first three represent average
highlight, middle tone and shadow values in colour or
black-and-white reflection copy.
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YCC(CMY)

Colour RGD

Fed 0, 10, 10 214,10, 39
Yellow 0,0, 10 255,215, 0
Green I, 0, 10 0. 134, 73
Blue 8.8 10,02 50,10, 90

CMYK HSB L*a*b*

0, 10, 100, 0 3497 100, B4 47,75, 49
0,0, 100, 0 509, 100, 100 94, -14, 100
L0, O, 100, 0 153%, 100, 53 35, =19, 36
8O, 100, 2,0 274=, 100, 35 22,49, -45

Tabie 2. The digital colour values of the IFRAO Standard Scale in YOU colour space,
el for RGE, CMYK, HSB and CIE L¥a*h* gpaces.

Colour re-constitution ol rock art imagery was first
attempled in December 1994, 0 the well-equipped compu-
ter centre of the Indira Gandhi Mational Museum of Man

in Bhopal, India. In the first trials, four photographs of

cupules and rock paintings of the Bhimbetka rock arl
complex were wsed (Figure 3). These attempts succeeded
al onee and we conducted numerous experiments subse-
quently (Bednarik 1994b) in an effort to determine opli-
mum conditions for the field use of the Scale. During these
trials we considered also the guestion of calibrating photo-
graphs taken before the introduction of the Scale and we
found that limited re-constitution is possible af there s
only a black-and-white scale present. In good-quality
slides in which no direct light from a Nuash or strobe iy
reflecied by such a scale, colour calibration of 70 - 50 per
cent may be possible. This 15 because pure white areas,
which should be of 0.0 - .05 reflection density, may bear
discolouration. Similarly. the black chips are usually not
quite black in the image, and we know that their refleclion
density should be 195 - 2.0, By compensating for both
these known distortions the image can be considerably
improved. Maturally this applies only o scales with pure

white and black markings, not 1o wooden rulers and other
assorted devices, the true colour of which is not readily
available.

We have found that, in some circumstances, even
photographs lacking any scale may be improved by our
procedures. They may  bear natural white, black or
coloured patches of known values, especially areus of
shadows in the case ol picturcs taken with artificial light-
ing. Deep shadows provide un excellent reference point for
black. Alternatively, common objects of known colours
may appear on @ photograph, and may assist the operator
in securing limited calibration. Such reference points may
include white accretionary deposits, charcoal, chalk marks,
site management signs, freshly damaged or broken rock,
one’s own hand, a note book or some other object Tortu-
ifously appearing in the pictore. They may even be
provided by fleld recordings of Munsell colour desizna-
tions of pigment or of rock varnish or other patination
where these are available and can be relocated on a photo-
graph. The result of such limited calibration would be of
debatable absolute colour fidelity, but it is cenainly a
considerable relative improvement.

Figure 3. K. Seshadri engaged in the first attempt to ve-constitute colour in a rock art image, using a slide of o
Palaeolithic cupule in Auditorivm Cove, Bhimbetta; 8 December 1994, compurer centre of the
Nanonal Museum of Mean in India.
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Mevertheless, such alternative applications of this
methodology are of only limited value, and they involve an
inordinate amount of operator effort. They can justifiably
be used for photographic recordings of rock an that has
since vanished, but it would not be reasonable to apply
them to post-1994 photographs in which the inclusion of
scales was neglecled. In effect one may say that, in rock
art colour re-constitution and in the establishment of
permanent archives, 1994 was the vear zero. As from now
it is inappropriate to create archival rock art records with-
out using a colour calibration device profile that is backed
by proven computer applications, In fact it i5 now impru-
dent, and inconsiderate to future researchers, 1o take any
photographs of rock art without a colour scale, irrespective
of the purpose of the photograph as perceived at the time it
15 taken.

Optimum recording conditions

The principal objective of the present paper is to pro-
vide clear recommendations for the wvse of the IFRAO
Standard Scale. The guidelines initially issued with the
Scale were limited 1o aspects of rock art conservation and
to prolonging the life span of the Scale itsell: 1o avoid
placing the Scale near the rock art, and to store it in a dark,
dry and cool place (Bednarik 1994a). However, it was also
recommended that the Scale be so positioned that it would
appear near a margin of the photograph, and that & mesr
receive Hie same photographic exposure as the rock are
marif, It would have been premature to provide further
guidelines for field use at the time, but it was clear that
they should be made available before extensive use of the
Scale began. The optimum conditions for the use of this
new research tool of colour re-constitution have now been
determined and they are summarised below,

l. Recording medinvm: The colour calibration imput should
preferably be as slides (rransparencies) or colour nega-
tives. This 15 because the scanning process presently
required for paper prints is inferior to the digitisation
directly from film, and colour transmission Irom photo-
graphs to CRT does not produce precise results,

2. Lighting: Matural lighting is clearly superior to artifi-
cial light, which means that increased exposure tmes
are preferable to the use of flash or other arificial
lighting. Where necessary and possible, use a sunlight
reflector. Avoid direct lighting in dark locations, and
when using artificial lighting, use white light. not
vellow halogen light.
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3. Direction: Where artificial light is necessary, and espe-
cially for three-dimensional subjects (petroglyphs,
cupules), the light source should be from the upper left,
and the Scale should also be on the lefl upper corner of
the frame.

4. Area: Full 100 per cent calibration, which would result
in a colour re-constitution adequate for rigorous tech-
nical and scientific purposes, reguires that at least 5-10
per cent of the photograph’s area should be occupied
by the Scale. With standard lenses this might
correspond to a distance of about 0.5 to 0.8 metre.
There is a gradual but initially negligible loss in
religbility as the image arca occupied by the Scale
decreases with distance.

5. Distance: Onc Scale suffices for distances of up 1o 1.5
metres. I uneven lighting is unavoidable, place the
Scale in the better lit section. For distances between 1.5
and 4.5 metres, two scales must be vsed for optimal
results: place one of them anywhere suitable, but the
second one always vertically and in the upper left
corner of the frame. Beyond a distance of 4.5 metres,
the Scale is too small 1o permit a calibration level
approaching 100 per cent, because at that distance the
colour chips become wo small o oblain precise digital
readings from (i.e. using lenses of standard focal
length).

6. Aligiment: Care must be taken o position the Scale so
that it is parallel to the predominant plane of the rock
art motif, and about the same distance from the camera
lens, Misalignment will reduce the reliability of colour
calibration.

7. Reflection: The Scale has been printed on matt stock,
but this does not eliminate reflection entirely. If a came-
ra-mounted fash is used, the scale must not be at right
angle to the camera’s focal axis, and if the subject 15
side-lit, the Scale should be perpendicular to the focal
axis [Figure 4).

Spectal attention should be given to the last two points
which refer to the factors most likely to result in unsuitable
photographs. It will be obvious from them that the use of
camera-mounted flash or floodlight is not 1w be recom
mended, because o comply with recommendations & and
7. the rock panel would have o be photographed at an
angle (Figure 4b). This is not desirable for several reasons
(uneven lighting and focusing, foreshorlening), henee it is
to be preferred that the lighting device be positioned inde-
pendent of the camera location.

ROCK ART PANEL

SCALE

RIGHT

FLASH d CAMERA

Figure 4. The relative positioning of camera, flash/strobe, seale and rock art: light and camera in the same position (a
and b). and in twe different posittons (¢ and d).
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This is the preferred procedure in any case because
camera-mounted lighting always results in poor image
depth. In placing the lighting separately it must be made
certain that the Scale is not angled mid-way between
camera focal axis and lighting axis (Figure 4¢). Ideally,
both the art panel and the Scale should be perpendicular to
the focal axis, and the lighting should be from the lelt
(Figure 4d), at an angle of reflection suitable for the relief
of the rock panel: a low angle {20 - 50° to the focal axis)
for an uneven panel, a higher angle (50 - 80°) for a very
flat panel.

Conclusion

The present paper does not satisfactorily deal with
colour printing, being concerned primarily with scientific
and archival applications of the method desenbed. This is
in part also because current technology in the area of
transposing digital colour information to the printing press
remains inadequate. Printing presses can reliably repro
duce only a fraction of the more than 16 million colours of
a 24-bit colour montor.

It is obvious that most rock an imagery 15 of a very
restricted colour spectrum, roughly between yellow, red
and black, with many shades of brown and ochre, One of
the most promising ways of developing specialised rock
art colour programs for scientific applications would there-
fore be 1o create a customised colour library for our disci-
pline which printers would use for achieving best results.
Such a standardised library could then be attached to the
software programs that specialists in cur field will inevi-
tably use world-wide. As we have noted above, there are
possibilities of connecting the program being developed
with various other digital functions, thus creating a major
support structure for the discipline,

On the basis of existing technology, the discipline really
does not have a choice in how to render our photographic
records permanent. Perhaps an alternative technelogy of
electronic (or other) storage will become available in some
future century, but in the meanwhile rock art is being lost
at an ever-accelerating rate, and it would be irresponsible
of us to hesitate any longer in siriving for a universal
recording system. We have been considering the use of
compulers now for some time in this field, and we have
procrastinated because of a lack of direction and disci-
plinary standards. Standards are at Tasl hecoming available,
and the direction to be taken is fairly self-evident. The
system we have described here promises (o deal satisfacto-
rily with the demands of future technologies.

Many technologies or standards introduced during the
history of humanity proved to be cul-de-sacs, often
because at the time they were conceived, no thought was
given to how they would be affected by future develop-
ments. An example is the historical reluctance of some
countries to adopt the metric system, which resulls in the
ultimate need o convert to it at an astronomical cost. The
lesson from this is that one should not introduce measures
that may, at some feture time, become incompatible and,
in the case of the computerisation of rock art records,
substantially defeat their purpose. It is therefore advisable
that, before we embark on an ambitious program of stan-
dardising the records of world rock art, we take into consi-
derntion the foreseeable long-term developments in this
field. to the best of our abilities.

If rock art research is to be a viable discipline it cannot

rely on the long-term survival of rock ar, it hus to create
an archival data bank on a global scale. Colour standardi-
sation and calibration are absolutely essential for this lo be
meaningful. While this is obvious, it is much harder to
predict the shape technelogical innovations will take in
future centuries. We may begin by extrapolating from our
present position: to “save’ rock art for posterity, we shall
have to create massive permanent records of it Anati’s
(1984) early quantitative estimate of global rock art
resources was probubly quite conservative. We know that
it excluded several large concentrations (e.g. in China,
with upwards of 10 000 sites) and underestimated others.
With an expected true number well in excess of 100
million motifs it is chvious that, at the present rate of
progress, it may take centuries o record this global corpus
safisfuctorifv. By that time, a good portion would have
fallen victim to relentless deterioration, so we need to find
less time-consuming wiays, nol only more cffective ways
of recording. For instunce, the use of a video camera has
the benefit of preparing the data in a format facilitating
subsequent digital colour re-constitution. Digital cameras
are already in use for recording rock art. It does not seem
unrealistic to predict that, sometime in the next century,
rock art recorders would take o computer-supported video
{or similar) system or digital camera into the field that
would calibroe colour at the site, while the actual art can
be viewed to check the recording for veracity. Upon return
to the base institution, the fully corrected, permanent digi-
tal records would simply be downloaded onto the archive
memory. Vast numbers of art panels could be recorded for
all future in this fashion as the questions of digital storage
capacity are solved, and they need to be recorded only
once. But irrespective of the technology’s sophistication, a
calibration standard would still have to be used. therefore
we suggest that the future of the IFRAO Standard Scale
seems assured.

With the present developments, rock art photography
has become a method of temporarily storing optical infor
mation about rock art until 2 permanent form of storage
becomes availuble. Tt is no longer a means to its own end,
but a provisional form of recording rock art. To unlock
eoded optical information from photographic records it i1s
not sufficient to produce good photographic imagery: it
must be colour calibrated also.
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Régumé. Lo bur principal de lo récente introduciion de
échelle intermationale IFRAC Jrewer le caliirage des conlenrs
etaet de factiiter istrnmentation de la reconstitution chrome-
figue, Cet article rapporte {e premier essal positif & réaliser ce
bur. On expligue la suljectivité de Penregistrement  photo-
gruphigue; on dlucide e coraciére dphémére de el enve-
pistrement et on considéve les principes fondamentann de percep-
tion chromeatigue e du raitement dightalivé de Dinformarion
chrematigue. On expligue aussi le rdfe de To dipialisaion de
Iinrge et dey svsiémes de o mise en réserve dex donnédes o art
rupestre. Finalement, Varticle donne des lignes détaillées pour
uriliver I Echelle Standard IFRAC et véaliser les meilleurs condi-
fions possibles pour fo manipulation divitalisée des donndes
Phatograpligies dart rupestre.

Zusammenfassung. Der Hauproweck des Eirzlich vargeles-
feit IFRAQ internationalen Farbkaltbrierungs-Standards war es.
die Einfiiirung von Farb-Rekonstimtion zu enmdglichen. Dieser
Artikel berichier die erste  erjfolereiche Verwirklichung  des
Svatewes. DMe Subjekiividt photograpfischer Unterlagen wird
erklirt, die Kurzlebigheir sofcher Unterfagen besprochen, and die
Grundlagen von  Farbwalenelhmung wnd  der elekrronizchen
Verarbeituig von Farbdalen werden erdinier!, Die Rolle von
elekironischen Bildumwondiungs- wnd Anfbewatirunps-Svilemen
i Felskunss wird ebenso erkldn, Abscliliessend enthélr der Arii-
kel aueh dewillierte Anweisungen fiir die Verwendung der
TERAQ Standdard Skalo um die bestmiglichen Bedingunpen fiir
cukiinftige elekieamisehe Manipulation phatographischer Felr-
kumesrinveitare zu bewirken,

Resumen.  El principul propdsite del recientemente presen-
tide modelo intermacional de graduacidn de cofores de IFRAQ
Jue de facilitar o implementacidn de lo re-constitucion de colo-
rex. Exle anvivwly inferma acerca del primer intento exitose para
lagrarle. Se explica acerca de lo subjetividad de o docie-
mentaciin fotegridfica, o pasajern de fales dicimentos es elici-
dede v los principios bdsicos de fa percepcidn de colores v ef
procesamiente digiralizade de la informacion de los calores ex
cemsiderado. Bl rol de la digitelizocidn de imdgenes v yistenay
de almaceraniente en fo documentacion del arte rupestre ex
también explicado, Finalmente, of arlfcule provee pantas detol-
ladas perva el wse de do Escola Standard de IFRAC a fin de
obterer oy mejores condiviones posibles parva el futuro manejo
de codificacide de o documentacidn  fotogrdfica  del  arie
FUpPESTrE,

Yrfrwe F2, Murufarr 1.
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Rock art studies: the post-stylistic era, or, Where do we
go from here?, edited by MICHEL LORBLANCHET and
PAUL G. BAHN. 1993, Oxbow Monograph 35, Oxflord.
viil + 215 pages, line drawings and monochrome photo-
graphs, babliographies, Paperback, £30.00, ISBN 0-
046807-63-8.

Rowk art studdies: the post-stvlistic eva, or, Where doowe go
Srewm here 2 05 0 collection of papers presented in Symposium A of
the Second AURA Congress in Caimns, 1992, The symposium, of
the same name as the book, was organised by Paul Bahn and
Michel Lorblanchet to address an appurent increasing rigour in
the wse of the concept of “sivle’ in rock arl analysis, The employ-
ment of the term “post-stylistic era’ by Bahn and Lorblanchet did
ned meun Wosuggest the death of style but, rather, was purpose-
Mully wsed to be provocative, 1o challenge participants 1o demon-
strate its changing role in rock ant studies in the face of new and
improved methods of analysis (including dircet dating methods).
To these ends, the symposium was, as this book 15, very success-
ful. All contributors directly addressed the uselulness andfor limi-
tations of stylistic analyses w their own rescarch,

Interestingly, and as Bahn and Lorblanchet point out in the
Introduction ta the book, there have been major differences in the
way that stylistic analyses have been used in different pants of the
world. In particular, ontil recently European rescarchers nsed
stylistic analyses predominantly in a unilineal, evolutionary way.
Entire rock art panels would be allocated a specific “style’, and
exch style was allocated o temporal niche. There was little
acknowledgement that different styles could coexist in time.
Furthermore, there was little imvestigation of the integrity of a
given style, that is, its internal variations and how this contrasted
to broader styles ({the ‘robustness” of a style). In retrospect. this
created problems, Tor pictures of very different characteristics
were often included in a single ‘style’ by virtue of the fact that
they occurred together on a single panel. These “styles” were then
attributed specitic chronological frameworks, even though the art
itself was never directlv dated. It was vsually assumed that alf of
the pictures dated to this allocated time frame, even though the
internal (temporal) relationship of the various pictures on a panel
(all attributed 0 a parneular Cstyle’) was never inwvestigated.
Therefore, the “stylistic era’ was often based on methodological
shortcomings and potentially faulty assumptions that were rarely,
if ever. investigated. It is these shortcomings and assumptions of
stylistic chronology, and “where do we go from here', that Bahn
and Lorblanchet wished to address in this book.

Rock ars xstudies: the post-stvlisiie era, or. Where da we po
from here ? contaings nincteen chapters. As Babn and Lorblanchet
note in their Intreduction, the book ‘starts with some general
papers by Franklin and Mathpal], moves into Palaeolithic art
[Clottes, Sieveking, Gongdler Garcin, Bobn and Lorblanchet and
athers], then regional studies |Chaloupks, Welch, Clegg, Somits,
Johnston, Tacon, Tratebas. Dronfield and Haskovec|. and closes
with papers which explore new avenues of rock an research
[Bouissac and Bednarik]". Most of the chapters divectly address a
methodological issue in the context of their chosen regional
study. There 15 a regional emphasis on Buropean Palaeolithic and

- Awstralion rock art, although other areas also receive some atien-
tiomn {India, Africa. Ircland. Canada, North America),

The book is very well presented and, generally speaking. has
been well edined. OF very minor concern is some lack of consis-
tency in presentation; some papers have abstracts, others do no;
there are differcnt bibliographic ‘styles’ berween some papers; a

Wodmrmae T2 Mardeesr [,
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few times Frgunes would be called Tables: and there are the osoal
spelling mistakes (but not many — 1 picked up five). But overall
these editorial mistakes are neither here nor there. OF far greater
importance is the excellent job done by the publishers, editors
and authors in presenting this well produced velume so promptly
after the AURA conference in Cairns.

I will mot discwss each paper in detail in this review. Rather, 1
wish to identify what were, 1w me. the most interesting papers —
by Bahn ("The "dead wood” stage of prehistoric an stodies; stvle
is nmot enough’), Lorblancher ('From styles w dates” with Appen-
dices by Labeow, Valladas, Cachier and Amold), Chaloupka
(¥ ou potta have style”) and Clegg ("Style at Sturts Meadows and
Gap Hills™) — and o muoke some observations about the concept
of “stvle’ nsell.

An interesting thing abhout this book on “style’ is that nowhere
i the comcept of “style” itself discussed moany detail, 1 am not
sure 1f this s good or bad, for one of the strengths of the concept
is ils plasticity — style can relate 10 a number of things (e.g. indi-
vidual conventions or sets of conventions), and people can there-
fore chose their own variables and definitions for themselves
when domng “siylistic analysis’. However, the book could have
benefited from detailed discussions of seminal ideas such as those
of Wobst, Conkey. Sackett, 8. Binford and others. None of these
authors received anything more than a passing reference (at the
best of omes), a surprising thing given their greal influence on
stylistic analyses i rock art studies all over the world. It 15 these
authors in particular who have cxplicitly stressed that if ways of
doing things vary through space and time, they hecome amenable
to ‘styhistic’ analysis. But there are many ways of doing this
that is. there are different styles of stylistic analysis. It is not
stylistic analysis as such that 15 at stake. but the manner in which
we do stylistic research.

"Sryle” and comtext in social systems
As Smith (1992 29) noles, “in theory, arists can depict
anything they wish, but they don’t’. This is an important assump
tiom that s constantly implied bul never discussed in Lorblanchet
and Bahn's book, Following Sackett (1977: 3700, we usually
assume that *form is an index o history’, in that behaviour is
encoded by socio-cultural convention. The range of possible
ways peaple can behave with respect o any aspect of life 15
imconceivably  large, restricted only by immediate  historical
choices. Hence Sackett writes that
e materal culmre of any given society exploins only a few
narowly selected ranges of the enormously broad spectrum of
[ormal possibilities thut are potentially open to it. In shont, there
are invariably alternate means of achieving the =ame end and a
society tends o “choose” but one of them; and since the pofential
range of equally valid and feasible options is &0 great, chance
alone dictites that the precise cholce made in one sociely 15 extre-
mely unlikely e be made in another, unrelated sociery (1977
RIS
Rock art is influenced by socio-cultural convention, which means
that by analysing the distribution of rock art conventions through
time and space, we are investigating continuities and discontinui-
ties 1 material behaviour, Where conventions are relatively
homoegencously patterned across space, it is assumed that 4 conti-
nuity exists in social practice; the presence of conliguous Lraits
implies some form of intersction between individuals or groups
across space. In contrast, dissimilar traits are treated as signifying
some form of discontinuity in materizl behaviour. The latier
specifically indicates that people behaved differently with respect
to that particular material item, but not necessarily with respect to
other things. This implies a discontinuity in a specified field, or
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context, of action. For example, differences in the way people
dreess means that there is a discontinuity in contexts of dress, but
net necessarily of any other fuctor, such as language, eating
habits, hair-styles and so forth (or even in other contexts of
dress). | am not talking here abowr ‘peoples’ in a cullure-histo-
rical sense, but about specific practices. Documented cases of
continuity and discontinuity in the distribution of rock ant
conventions have implications For the spread of conventions
across space and through time. The distributions of these conven-
tions are directly related to contexts of information exchange and
inter-regional behaviour,

The conventions used in creating and using material items are
often referred 1o in terms of “style’ (e.g. 8. Binford 1968; Conkey
1978, 1989, 1990; Davis 1900; Sacken 1977, 1982; Wiessner
1983, Waohst 1977). However, style is a broad term which refrs
to combinations of particular conventions (e.g. patems of line,
colour, design elements and so forth), such as in MceCarthy's
(1968; 125) definition of style as “the tial design or pattern of a
figure’. Such concepts are analytically cumbersome, and do not
encourage investigations of definable spatialtemporal continui-
ties and change. It is this problem that seems 10 be larpely
acknowledged to be the greatest limitation of “stylistic’ analysis
in this book. Instead of raditional stylistic analysis. a number of
authors have therefore argued that researchers would be better
served by focusing on speciffe conventions, rather than on broad
“styles’,

There have been many definitions of *siyle” offered in the lite-
rature, during the past thirty years especially, and | will not
attempt to review these here as they are, in the main, of lile rele-
vance e this review, Furthermore, the various definitions are not
conflicting, for they largely address different aspects of the
concepl, such as those that concentrate on the role of “style’ in
effecting communication and interaction in harsh environmenis
(e.g. Gamble 1982), its active participation in creating and repro-
ducing social formats of hehavicour {e.g. Hodder 19810 19867 and
its role in information exchange, social communication and nego
tiation (e.g. Wobst 1977). An important set of assumplions
(generally comman o the above definitions of “style’) can never
theless he made here. These assumptions include:

1. Social interaction is patterned, in the sense that human beha-
viour invelves social sets and cultural frameworks. Such sets
can take a very large number of potential formats, such as age
sels, friendships, clans, sports clubs and so forth.

Following (1), behaviour becomes contexiualised,

3. Social interaction, and human actions in general, involve
material propertics, Because of the patterned nalure of beha-
viour, matier also becomes patterned.

Any given social practice invaolves an interaction of o very
large number of contexts, Partly because of this, the social
correlates of material patterns are usually ambiguous.

[

Because of the above issues, Conkey (19905 15) has argued that
the distributions of “siyles” should not be treated as representing
the distributions of social groups or ‘cultures’, but implies “that
what style can “tell” us about is nor culture or groups per se, bul
the contexts in which group or other socialfcultural phenomena
are mobilized as process” Gsee also Conkey 1985 119 Hoddes
1981, 1987) Such contexts are archoeologically ambiguous,
They can, for example, relate to clan affiliation, language groups
or tribal membership, all of which consist of formal and exclusive
sets of social actors. An example of such contexts oceurs amongst
the Dhuwa and Yirritja moteties of castern Amhem Land
(Morphy 1977). Here, individuals of a given moiety share
commaon nights in vanous social practices, such as ritual roles,
dances and painting designs, As Smmth, quoting Mocphy (1977
I82) notes,
clans belonging 1o the Yirritja modety all own varianis of o basic
diamond pattern [in bark paintings]. while those of the Dhuwa
moiety own various design combinations of a square and 3 sel of
opposed curved lines . these designs simulianecusly serve to
differentiate groups in terms of their rights © particular tracts of
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country (Smith 1592: 33).
Such formal, structural contexts of social interaction, however, do
not constitute the full array of patterned social behaviouss. The
ultimate concerns of many researchers employing the concept of
‘style’ does not appear to be with formal structures per se, but
with the way in which praxis has been structured in the process of
social interaction. These issues cross-cut formal  structural
concerns, while at the same time including them. By this 1 mean
that while formal social structures are involved in the creation of
patterned social behaviour. other factors also come into play, An
example of this issue is presented by Thomson, who notes that
antoing Australian Aboriginal groups in Cape York Peninsula,
where the terriory occupied by a tribe was extensive, the clans at
one side of the tribal terntory frequently had more in common
with the cluns of neighbouring tribes than with those of their own
trilwe situated on the other side of the werritory (Thomson 1972 1)
This point is extremely imporiant, as it highlights the fuct that
patterned behaviour cannot be treated solely in lerms of formal
groups (e.g. clans, tribes, languages). One also needs to consider
less formal relationships. Styles, therefore, need not relate simply
te formal groups. Proximity of individuals and groups may relate
to spatial dimensions o to a potentially infinite number of social
or cultural relations. For instance, it may involve [riendships,
which may be more apprepriately eated in terms of inter-perso-
nal intersction than in terms of formal social sets such as age
mites or clans. The significance of this is that such interactions
can cross-cut formal social boundaries, and therefore need not
reflect them

33

;{1

Kintherley roek paintingy, Western Anstralic. Kecewding v D, Welck

I have purposefully addressed Lorblanchet and Bahn's new
book with the above dizcussion in order 1o demonsirate one
simple point; the key issue about “style’ is not whether it 1s uscful
or nol, but about fow should siylistic analysis proceed when
addressing temporal and spatial issues in social systems. Inoa
way, there is no such thing as g “sivlistic era®, and therefore there
can he no such thing a5 a *post-stylistic era’. Rather, researchers
have used the concept of ‘style” so as o order the archaeological
record. There have been many ways i which this was done in the
past. Sometimes each picture is reated a5 a whole and attetbuted
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o a particular style. At other times, specilic convenbions ane
treated sepurately — e.g. thickness of lines, colours used e, —
and it is these that are analysed separately. In the latter case. il is
each of these conventions that is attributed a “style’ (e.g. styles of
line-work, or of infilling or colour use),

The concepd of style is o heuristic device to order an otherwise
chaotic material record. Style is isell devoid of time amd space,
while at the same time it insinuates some spatial and femporl
order (the exact nutwre of which remains to be determined). But
we should not treat style as inherently being able to el s how
old something is, without first establishing the temporal and
spatial imtegrity of o style’, Onece defined on morphologieal
grounds, o given style could have been used for @ year or fur a
hundred thousand years. It could be used near one water-hole or
across the whole world, A style i something that s morpholo
gical (rwaterialh, amnd therefore needs o be defined acconding to
morphologieal (material) criterio. 1s wemporal and spatial spevi-
ficity meeds 1o be established independently, wsing special meth-
ol such as AMS corbon dating and spatial analysis, Strict crite-
ria need o be established 1o determine where u sivle stors ond
where it ends — that ix. the integrity of o siyle needs to be estab-
lished in it definition. This is important as sevlistic analysis is
about pattern recognition. Fulure w strietly define o “sayle” could
lead 1o circulanity of argument.

This. I think. are the major messages of s book. 1s suceess
in presenting s message(s) was foreshadowed by the larpe
numbser of participants in Symposium A of the Cairny conference.
It can also be measured by the diversity ol responses presented in
this book. While mast, if not all, suthors appear to argue for a
continued need for “stylistic” analysis. most would also argue that
we need o tighten-up our act, be more fdgorous in our use of
“style’ in amalysis. There are now many new techniques thal we
can use in rock ant research that were not available just ten vears
agoe. We showld therefore use these new methods (ez. AMS
dating) to our advantage when undertaking stylistic analvsis, As
Bahn and Lorblunchet siate, however, “our entry into this “post-
stylistic era” must be undertaken with the utmost prudence” iF we
are to learn from our mistakes. This book is an excellent start to
this so-called new ‘era’. pointing out both strengths and weak-
nesses ol traditional and new approaches to rock ant research. 1
strongly recommend 1t to both students and researchers of rock
art in both Australia and abroad.

Bruno David
University of Queensland, Australia.
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I plain sight: Od World records in ancient America, by
GLORIA FARLEY. 1994, ISAC Press, Columbus, GA,
LS. A, 481 puges, drawings, photographs, references by
chapter, index. Hardbound, US$37.00. 15BN 1-880820-08-
(.

fr plain sighe is o big book: 458 pages of text and illusteations,
an appendix showing ancient scripts, and a postseript with bibli-
ugraphical sketches of fifteen epigraphic investigators with whom
Gloria Farley has been associated during the past twenty-five
years. The more than 450 numbered illustrations are intriguing,
although fewer than a tenth are actwal photographs of the petro-
glyphs on which Farley bases her assertions of Old World pres-
ence In ancient America. Her thesis is that bundreds of glyphs in
Oklahoma and adjvining states are the work of pre-Columbian
visitors and settlers whoe were not Amerindizns, and that this
should be obvious to anyone who is not blinded by conventional
biases. The book is divided imto eighteen chapters on such
specialised topics as signatures, horses, ships, sex and astronomy,
imposing a degree of order on an eclectic collection, Where perti-
nent, Farley shows what she believes to be Old World counter-
parts to supporl her claims, although the supposed connections
are often nebulous,

We have seen most of these perroglyphs and would agree, on
the bagis of our own studies, that a handful of engravings in the
central United States seem best explained as examples of Old
Warld writing or iconography made more than 500 years ago.
Cur findings to date are detailed in Ancient American inserip-
Homess oo marks or historv? (1993), Farley deserves credit Tor
recognising and publicising certain enigmatic glyphs, but her
proclivity for seeing things m Old World terms forces us to
describe her book in largely unfavourable terms. Most of Farley's
‘Old World records” were made in Historic times, as can be seen
from their style, context and lack of patination. For example,
more than twenty horses she claims to be ancient are in the
sbraded-outling style of the Plains Indians and are too recent for
repatimation to have begun. Farley simply cannot seem to tell old
marks from the modern graffiti and Indian carvings that make up
95% of her examples, and this will be apparent 1o rock an specia-
lists who see her book.

fir pigiin wiphe is an autobiographical account of more than four
decades of exploration and is 2 good advenmure story, but the bulk
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of the interpretation is fantasy of the familiar kind that has turned
linguists and rock art scholars away from examinabion of Amen-
can petroglvphs as potential indicators of early contact. The
absurditics on ncarly every page are masked by an emertaining
anecdotal siyle, and will hardly be noticed by readers who
already  believe 0 a massive Old World presence in pre-
Columbian America.

It 15 amazing how many people accept books like this withow
knowing the details of the research on which they are based. In
fact, the heated controversy over possible Old World influence on
American petroglyphs has taken place almost emtirely among
partisans who have never seen the subject matter. Most argu-
ments have been based on ideology. not on careful examination
af the rocks. Duning oor efforts o enlist professional scholars for
rigorous research on the epigraphic potential of American glyphs,
we were asionished by the way belief systems dominate thinking,
and we discovered that the sctusl evidence s insufficient to
support either the strongly held corvictions of typical cpigraphic
advocates or those of their debunkers.

The perception of “epigraphy” by conventional scholars 15 that
its loose methodology has created an illusion with no substance.
This is only partially true. but the perception is periodically rein-
forced by fanciful books like this. Ouwr criticism of Farley's
methodology in Amncient American ingeriptions was considered
harsh by some of her associates, bul fa plain sight provides
further examples of the same problems. We commented specifi-
cally on Farley's failure to ke the age of petroglyph grooves
into account, and on her tendency to see oo many sets of parallel
lines as Crgam inscriptions. We found it essential in our own
work to pay careful attentiom to the degree of repatination of
grooves, and in some cases we have used the cation-ratio method
to determine the age of patma, It s almost always possible to
distinguish suspected alphabetic carvings that are 1000 w 2300
vears old from petroglyphs such as those of Plaing Indians that
are less than 300 vears old, and we believe it 15 irresponsible (o
present recent carvings as the work of pre-Columbian Old World
VISIIOTS,

A major reason conventional scholars look askance at
‘epigraphy” is the slipshod but once popular work of Barry Fell,
with whom the Geld is idemified. For nearly twenty years,
Amencan epigraphy has meant primarily the claims of Fell, whao
died in April of 1994, Fell created the Epigraphic Society and its
annual publication, ESQF, as a vehicle for his reconstructions of
Polynesian  prehistory, but he soon focused on American
‘inscriptions’. After publication in 1976 of his popular America
f.C, Fell was deluged with photographs and drawings to be
‘ranslated’, and he seldom failed 0 come up with a
decipherment for awestruck patrons who usually accepled them
at face value, Although Fell almost never saw the actual
engravings, his corpus of imaginztive decipherments grew to
astounding proportions withouwt peer review or informed debate.

In plain sight documents how this game was played. There are
sevenly references 1o personal comespondence from Fell about
material he never published. For example, Fell published only
one horse image, bt he advised Farley privately that he could sec
readable script in the manes, tails, brands or other featurss of
twelve. Fell’s ingratiating letters have lefl more than a few of his
correspondents with the impression that they have made impor
tant epigraphic discoveries. In Farleys case, the sheer volume of
her contrbutions moved Fell 1w list her on the mast-head of
ESOF as ‘Director of Field Explorations’. Unfortunately for the
credibility of I plain sight, the more than 250 nems claimed w
indicate Old World contact include only nine bedrock engravings
that we think are potentially valid evidence, and only two of these
appear o he epigraphic.

This is a shame because for decades Gloria Farley devoted
every spare moment to racking down reports of promising petro-
glyphs, and she was an integral part of the network of like-
minded people determined 1o fnd evidence of pre-Calumbian
contact. She was more determined than most, and it is unfortu
nate that the few potentially significant petroglyphs she recorded
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are obscured by the mass of recent material for which she made
the same claims of amiquity and Old Werld content. The fact that
Fell claimed w0 extract alphabetic meaning from many of these
will seem laughable, not impressive, o seasoned students of
petroglvphs, But for anvone interested in the Barry Fell pheno-
menon, fhoplain sight is a clear exposition of Fell's ability to
‘read” a wide variety of marks, and the ability of his adherents 1o
accepl even the most absurd interpretanon withowt question

But the book is not all fantusy. Some of the petroglyphs
presented not only appear to be old, but differ sicnificantly from
those made by indigenes or by later settlers. These few descrve
further study by specialists. but they must be evaluated first by
checking them in the fiekl, They cannot be assessed from
Farley's drawings, which are not always accurate and which do
not show age.

Foremost among the imporant carvings are those of the
“Anubis Caves”. Few would disagree that Farley's most valuable
contribution was to notice and publicise the apparent Old World
affinitics of these glyphs. They have been known for generations
to local people, but Gloria Farley was the first to note the canine,
pertrayed in Egyptian style with crown and ail in the role of
Anubis. This led to later dentification by others of related
clements on the main panel as well as the “six months Ogam’
imscription and two solar alignments af the same sile. Taken woge-
ther, these are strong evidence for a pre-Columbian Mediter-
ranesn contact. Owr interpretation of the caves as a possible
Mithraswm is detailed in Ancient American mgeriptions.

Alsir o be taken seriously, in our opinion, is the apparent
Libyan *Battle of Yatrafa® inscription in Oklahoma (pp. 429-31).
Somewhat similar serip-like glyphs are known from Arkansas
and frism Mebraska, so that a more scoure interpretation might be
developed by further investigation of the whole group. In the
sume promising category are some of the pecked pictorial glyphs
fowund in Arkansas and the apparent depiction (pp. 408-13) of a
planetary conjunction in Arkansas. The well-known Oklahoma
runesiones also deserve objective studyv. althoogh runes were
known to selilers in some parts of America donng the 18th and
19th centuries.

Readers not familiar with the territory are likely 1w get the
impression that Farley's subject matter is widely scartered, but
mest of it is clustered at a few sites in Colorade and the Okla-
homa panhandle. It 15 annoying to (ind her posturing throughout
the book as the premicer explorer of that country, referring o
others as "assistants” or ‘helpers’. OF the several hundred promis-
ing sites under investigation in the core area, she has seen only o
handtul, and all but two or three of these were shown to her by
local ranchers. One of these men has counted thiny of her “finds’
that are improperly credited in the book.

Even mone ohjectionable s her advocacy of latex casty as a
desirable method of recording petroglyphs. Dozens of glyphs
bear the scurs of her activity because she applied latex withom
using a release agent. When such molds are stripped off they
remove protective pating as well as rock fragments, accelerating
erosion and preventing reliable dating of the grooves, Not only
does Farley show no remorse over this practice, she gives instric-
tions on page 17 for its continuance.

Triends and associstes of Gloria Farley will rejoice that she
has been able to finish a work that has been in progress for so
many years. Bot informed readers will view fn plain sighr prima-
rily a5 a peculiar cxposition of the way “epigraphy” has been
conducted in the Uniled States. It is certain o have a negative
impact on any atlempl o bring respectability o the study of
American petroglyphs as possible evidence of early Old World
contact,

¥ralewwmar 2, Marelaer 1.

William K. McGlone, Phillip M. Leonard ond James L.
Guthrie
La Junia, Colorado, U.5.A.
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L'art gravé azilien. De la technique a la signification, by
FRANCESCO D'ERRICO. 1994, 3lst Supplement of
Gallia Préhistoire, CNRS Editions, Paris. 329 pages. 331
figures, plates and maps, 19 1ables, biblingraphy. abstracts
in French, English, ltalian and Spanish. Paperback, 1ISBN
2-271-05247-5.

Ower the past decade the awthor of this academically most
substantial book has become a household name in the field of
scientific palaeoant studies, primarily through his massive contri-
bution e the microscopic studies of portuble engravings. In that
figld he has become the undisputed world authority, tuming
Marshack's “internal analvsis™ into what must be described as o
fine art. Some samples of the best of his work have appeared on
the pages of past issues of this journal, adding one of the most
important chaplers © moden scientific work in the stody ol
prehistone art.

This volume is an updated version of d'Errico’™s doctoral
thesis of 989, with comprehensive bibliographical coverage of
recent work in the field. It presents the detailed resulis of a very
major analytical study of porable engraved finds from  the
Azilian. Some 160 specimens bearing a total of 190 engraved
surfaces are included in the study, representing well over hall the
known 246 Asilion finds of this type known from France, Each
engraved surface has been carclully studied and recorded with the
microscope, and where possible. the arder in which the lines of a
sel or sequence were engraved was determined by means of the
specialised wchniques d'Emico has developed. These include,
besides  visual  examination of minute  detwils,  sysiematic
replication  attempts, which have become a hallmark of the
auther’s work, To examine striations and other detals. he wses
ot only the reflected-light optical microscope, he also ereates
transparent cast replicas o study with o transmitted-light
microscope, and resin casts (o cxamineg under a scanning electron
microscape. By examining the ancienl engraved patterns as well
as modern replicas of them, d’Emico is frequently able 1o
determine the direction in which a prehistoric burin was moved,
or whether the same tocl wis applied repeatedly at the same lime,
and other technological details relating o the manufacture of
Acgilian portuble art. For instunce, incidental striations can occur
where (ool aspects other then the point touched the surface. or
where changes in the pattern of contact may be found within a
single line (e.g. in response o chunged curvature of surface)
when the contact relationship of the tool point relative to the
engraving surface changed or when the point splintered while
engraving a line.
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Ome of the most important Tindings from o' Errico’s painsiak-
img studies is that the patterns resulting from slight changes in the
wity the burin s applied to the engraving surface can produce
significant changes in the morphology of the engraving groove. IF
ateol is put down briefly belween engravings, or il the grip or
dircetion of application is shightly changed, it may be impossible
o recognise the repeated application of the same tool. The impli
cation of this is that while one can defimitely recognise the repea-
ted apphcation of o tool m certan cases, one can never with
certainty say that two different marks were not made by the same
twol, This, | contend. s a fundamental problem with the identifi-
cation of notational markings.

The Axilian is an Epipalasolithic/Mesolithic ool tradition of
the final Pleistocene and early Holocene (¢ 11 000 10 8000 BP).
The engravings occur mostly on flat pebbles or cobbles, less
fregquently on plagues of bone, schist or cortex. They consist of
often large sets of sub-parallel, vsually long lines, sometimes
supplemented by sets of very short lines. The marks scem to have
been produced rapidly. and there 15 in most cises no impression
thatt a notational intent may have been involved. Nevertheless, the
known  examples  imclode many  of  considerable  structural
complexity, and there are two specimens with drilled perfora-
tions, probably used as pendants.

¥Ermiee tackles this huge corpus systematically. beginning
by explaining the basis of his study technigues in admirable
detnl, particularly the expenmental methods — the repheative
work he has conducted in order o understand the microscopic
traces he found on the pre-Histone specimens. He explains, using
his always excellent llustrations, the effects of plague surface
curvature on strintion patterning. the interpretation of “tear marks’
(déplocement di suppart) and superimposition sequence, identi
fication of groove profiles and striation signatures, and then deve-
lops from these empirical means his method of reconstructing
‘engruving gestures’ on ancient surfaces, Mext, he discusses the
Axihan: the problems of the Epipalacolithic/Mesolithic transition,
the spread of the available radiocarbon dates and the ecology und
economy of the Azilian tradition. This leads to the swnviving
Azilian art forms (rather than the Azilian anl forms, as the author
implies), the two most common forms of which are the well-
known Azilian painted cobbles, which are only very briefly
considered in this volume, and the portable engravings, The latter
are then tabulated and described preliminarily, after which the
beok's main pan begins, the analytical description of the
engraved specimens. accounting for 144 pages of the volume. Tt
is followed by a thorough discussion of these data, which
includes a detailed review of Alexander Marshack's approach. In
soume wiays, the author’s work s a continuation of Marshack™s
pioneering work. and while d'Ermico could not find adequate
evidence for notation among the Azilian plagues, he has since
accepled notational evidence in a final Palaeolithic/Epipalasoli-
thic context (on o bone fragment from Tossal de la Roca, Spain).

The perhaps most interesting part of the book is the following
chapter, dealing with the *engraving gestures’ and the meaning of
the art. 1Y Emico’s identification of the pattern sequences found
on the Rochedane pebbles, the largest single assemblage of
Azilian engravings, is particularly intriguing. It is soon clear to
the reader that this kind of analysis has enormous potential in
creating scientific knowledge about art production sequences in
rock art. replacing the traditional speculations about significance
with solid empincal evidence. IVErmrico has in recent years
successfully apphed his techniques to Upper Palacolithic portable
engravings, but there is no doubt that they are perfectly suited for
ather applications. Among them would be systematic studies of
the elaborate and almost certamly meaningful patterns found on
many Russian portable ohjects (particularly from Eliseevichi and
Mezhirich); similar analyses of the engravings often found on the
mysterious cylcons of Auwstralia (which can be of very great anh-
quity as the specimen from Cuddie Springs shows). Similar tech-
nigues have long been used in some of the Australian cave sites
of non-iconic rock enpravings and fnger Mutings, and these
studies have also shown the utility of such work in cliciting sound
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information about how these markings were made.

1Y Errico rounds of f s book by describing and illustrating the
art forms of various roughly contemporaneous art traditions in
Europe, including the sometimes wonic engravings of the Magda-
leno-Azilian and several other Epipalaeolithic o Mesoli-thic
contexts (e.2. Ahrensburgian, Epigravettian). The purpose is o
test the idea that the non-iconic Azilian engravings represent an
advanced level of schematisation of iconic art. In observing the
apparent trend towards increasing “abstraction’ or schematisation
at the Pleisiocens - Holocene transition, d’Errico speculates that
this might be reflected in the Awzilian plagues and pebhles.
Perhaps so, but there are alternative explanations possible and it
might be judicions o reserve our judgment on that score.

The conclusion one has (o draw from this hook, conceming
the possibility of Azilian notation systems, are not encouraging.
[3"Errico shows that the series of markings were vsually produced
by the consistent application of the same tool, marking the entire
surface in a definite sequence, tuming il as necessary. Litle
control was exercizsed in the execution of individual marks. which
oflen cross each other randomly, as il their number or precise
arrangement did not matter to the artist, Patterning in the arrange-
ment of the lings does follow certain general conventions, but it is
not sufficiently distinctive to permit the deduction that there is
some meaning ta be derived from specific synlaxes or configura-
tions, In other words, this tradition is not some form of writing.
However, there are alternatives d"Errico does nol consider, parti-
cularly the possibility that such objects served as mnemonic devi-
ces, in some sort of memory-prompling  capacity. This 15 not
notation in the strict sense of the word, and does not require well-
differentisted markings. Mnemonic devices were wsed by many
non-literate peoples. mcluding the Awstralian Aborigines, and 1
would be surprising if such conventions did not extend well into
the distant past.

His amalyses of the Aziban engraving patterns cnables
d'Errico also to conjecture about the handedness of the makers.
by comparing the results o those of modern engravers. He
concludes that the proportien of lefl- and nght-handed artists
the Azilian was very similar to that observed in modern popula
tions. which also agrees with pre-Historic Australian  data
suggpesting o clear predomimance of nght-handedness.

In short, this book provides a wealth of solid information of a
calibre that remains sadly lacking for most other topics of
palaeoart. [V Frrico shows us that, with the appropriate determi-
nation, a great deal more reliable information can be sgueezed
from ancient arts than the sometimes interesting but ultimately
worthless speculations that have so oflen been favoured 0 our
discipline. Tn this sense, his book should be an inspiration o oall
students of palacoart; it shows us that there are ways o escape
the: treadmill of speculative hypothesis construction that has been
the dominant force in this feld over the past century — that there
are sound and rigorous ways of constructing models  about
palaeoart. What d'Errico has been able to do with the portable
engravings of just one short art tradition of south-western Europe
can, in principle, be applied to many rock art traditions the world
over. The actual technigues will differ according to wvarying
conditions, but the underlying principles ol “internal analysis’,
first expounded by Marshack and developed 10 such extraordi-
nary sophistication by d’Emico, apply universally. They show us
that there is a great deal more o scientific palscoart studies than
the suhjective recording and stabistical interpretation of vast
numbers of rock art motifs, The methodology d"Errico has deve-
loped is an integral part of the scientific palaeocart studies of the
futwre: iL is one of the most promising toals the discipline has
developed so far.

Robert (5. Bednarik
Melbourne, Australia
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HALL, [ H.: Unusual color in a pictograph of the San Luis Rey
drainage.

MILLER, G, E. and G. 5. HURD: Meutron activation analysis of
in unusual green pigment.

HURD, 3. 5. Incised stones from coastal California.

McCARTHY, D. F.: A brief deseription of three rock an sites
within the San Joaquin Hills, Orange County. California.

HERSH, T. R.: Rock art and Galems.

HEDGES, K.: Revealing the face i the rock: a photo essay,

CYBRIEN, P Petroglvphs and perception,

Volume 100(1993), ISEN 0-937808-57-1, 12] pages:

GOLIO, I 1 and E. SNYDER: Petroglyph surveys of South
Mountain: 19911964,

PASAHOW, E.: Semantics of the effigy mounds of Casas
Girandes, Chihuahua.

BURKHOLDER, (. Diversion fence versus salar marker; a new
interpretation.

RAFTER, 1.: Archasoasironomy of Cactus Valley.

YARNER, I, and O. WHITMAN: Salar signs and associations at
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the Qlsen Canyon Site, Riverside County, California.

HEMGES, K. In search of the litle people,

MONTELEONE, 5. A Paintings of the Eleama Range and
vicinity, southem MNevada,

DICKEY. J.: The Piute Creek petroglyphs: a preliminary report

HAMPTOM, 0. W A petroglyph-stone ancestor-megalith site in
Irian Jaya, Indonesia: discovery and interpretution.

ALVAREZ DE WILLIAMS, A Cafion Santa Isabel.

MOORE, E. A Animation in the aboriginal murals of Baja Cali-
format.

RITTER, E. W.: A petroglyph complex of the Siemn de San
Francisco uplands, Baja California, Mexico.

AMAQ MANRIQUEZ, J. L. In the shadow ol the moon.

EWING, E.: A covenant with nature: the Great South Gullery of
Cueva Pintadi.

Volume 11 (1994), ISBN 0-937808-59-5, |70 pages:

HAMPTON, 0. W Piedras Pintas: a trinery petroglyph site of
major imporance, Baja Calitornia Sur, Mexico

RITTER, E. W.: Social issues regarding the rock art of Arroyo
del Tordillo, central Baja Calilomi.

FOSTER, 1. G and 1. BETTS: Swallow Rock (CA-FRE-2485):
an outstanding  petroglyph site in the southern Diable
Range. Fresno County, California

STRANGE, W. C: Myths, metaphors, and privileged  inter
preters: the case of Agawa Bay,

KRUPP, E. C.: Debajo de la Nariz: neglected rock anl of central
Mexico.

LEE, G.: Selective recording and changing times: the *evolution’
of a Chumash rock painting.

MOHIRE, E. A Enhancing the spatial aspects of rock an
recordings and drawings.

STEINBERG, L.: Harrington's notes regarding Chumash Lndian
cave painfings.

RAFTER, J.; Muore possible archacoastronomy findimgs at Agua
Dulce Canyon.

HEDGES, K.: The case of the missing petroglyphs: large-scale
vandalism an Sierra Esirella.

ALLEN, M. K.; Grand Canyon piclographs: comments on the
Grand Canyon polychrome style.

CHRISTENSEN, D. 3. Rock art. ceramics, and textiles: the vali-
dity ol unifying anl motifs.

BOCK, F. G, and A, J. BOCK: Three sites on Glorieta Mesa,
Mew Mexico, show evidence of Western Archaic Tradition
rock art.

PASAHOW, E.: Astranomical symbology in the rock art an the
village of the Greal Kivas, Zuni. New Mexico.

PRESCOTT, M. M.: A unigque map in stone.

HERSH, T. R.: The deer as a symbol.

JOMES, B. M. Ir.: The symbaolic image of mountain lion: recre-
ating myth in rock art,

Enguirizs 1 San Diego Museum of Man, 1350 El Prado, Balboa

Park, San Diego CA 92101, U5 A

*

Sakara. Annual jourmal covering prehistory and history of the
Sahara, Edited by ALFRED MUZZOLINL produced by Pyra-
mids, with the support of the Centro Studi Luigi Megro. Contri-
butions are in lialian, English and French, rock ar features
prominently. Exceptionally high standard of graphic presentation,
production and editorial direction. The 199293 issue includes
these rock art papers:

Volume 5 (199243}, 126 pages:

LE QUELLEC, J.-L. and Y. GAUTHIER: Un dispositif rupestre
du Messak Mellet ( Fezzan) et ses implications symboliques.
CERVICEK. P.: Chorology and chronology of Upper Egyptian

and Mubian rock art up 1o 1400 B.C,
SOLEILHAYOUP, F.: Art rupestre du Tassili de Ti-n-Reroh
{sud-ouest de 1" Ahaggar). Premiéres données paléoculturelles.
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Varlipwie #2, Miennber |

LUTZ, R. and G. LUTZ: From picture to hieroglyphic inscrip-
tion. The trapping stone and its function in the Messak
Sattatet {Fezzan. Libya).

BOCCAZZL A M. MILANESE and A. PIGNATELLIL Segna
lazione di tre rpari dell’ Oued Iskaouene (Tussili-n-Ajjer).
SERPETTE. M.: A propos de trois personnages du Tuassili des

Ajjers.

VAN ALBADA, A. and A.-M. VAN ALBADA: Art rupesite du
Wadi Tin Sharuma (Messak Settatel, Fegean Libyen).

CAPDEROLU. M.: La station rupestre de Daiet el hamrea pris
d A Maghsel (Région d'El Bayadh, Atlas  Sshanen,
Aldpdrie).

Kewiion rJ_Ir J\..'rll:lm'.l'.u"l: revovded prrrug.fl.'p.fr PHHEF at Uladi Guirchi, Emredi
v Sinomis, Ferlesehing ond Negro. Saharn Vol 6.

Volume & (1994), 144 pages:

LUTZ. R. and G. LUTZ: Rock engravings from the Messak
Settafet. Libya. Exploration of the western tributary of Wadi
Tilizaghen.

SIMONIS, B, G. FALESCHINI and G. NEGRO: Niola Doa, ‘il
lucge delle fanciulle’ (Ennedi, Ciad).

SADR, K., ALFREDD CASTIGLIONI, ANGELO CASTI
GLIONT and G. NEGRO: Archaeology in the Nubian Desert.

HUYGE, D.: On labyrinth lish-fences in Saharan rock an,

TROST, F.: Amezzerug: la pittura rupesiee situata pid in alto
nell’ Ahappar.

RODRIGUE, A Un rhinocéros dans le Haut Atlas marocain.

VAN ALBADA, A. and A-M. VAN ALBADA: Sites d’art rupe-
stre dans le Messak Mellet (Fezzan Libyen).
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SERPION, 1. Ouan Serchamar, station i peintures du Tassili de
Tamrit (Tassil n”Ajjer).

GAUTHIER, ¥. and C. GAUTHIER: Scénes insalites du Messak
(Fezziin, Libye).

GOUARAT., J.-M.: Quelques peintures de 1" Acacus.

ARCANGIOLL, 6. and L. ROSSI: Monumenti preislamic:
scoperti nell"Erg Djourab (Ciad).

Enqumes to A, Muzzohn, 7 ree 1. de Rességuier, 31000

Toulouse, France.

#*

Aderanten.  Annual joumal of the Scandinavian Secicly for
Prehistoric Ant. Edited by GERHARD MILSTREL. 185N 0349
8E08. Recent volumes include;

1991, 56 pages:

WARMIND. M.: Keltiske billeder og helleristningerne.

EVERS. [.: Bronsealderens Skandinaver.,

MILSTREL, G.: Sammenhgnelige billeder

KNIEF, I. and K. KNIEP: Bricke, Brastadt.

MILSTREU. G.: Forvitring og vegetation.

STURM-BERGER, M. Gotleshezcichnungen
Sprachen.

MILSTREU, (G.: Rapport fra Museels arbejdsmark.

in  einigen

1992, 56 pages;

JACKSON. IP': The cup and ring engravings of the Britsh Isles
and Ireland.

MILSTREU, G.: Remstrering og dokumentation.

BEDNARIK. K. G.: Rock an in Australia.

EVERS, D.: Miimforsen.

GROTERUD, O.: The water acidification problem.

BLAY, P.: Brev til en hellerister.

NIELSEN. E.: Groups of lines.

AMNDERSSON, T.: Tisselskog,

KLOPFPENBURG, R.-M.: Eine Dokumentationshille.

MILSTREL G.: Rapport fra Museets arbejdamark.

SCHROETER-BIELER, L.: Meve Ergebnisse.

1993, 64 pages:

DIETHELM, 1. and H. DIETHELM: The petroglyphs of Lake
COmega — a real adventure,

KAUL. F.: Nogle nye helleristningsfund.

BEDNARIK. R (.: Dinosaurs in French palacoart studies.

BERTILSSOMN, TI: Skadedokumentation av  hillnstningar i
Bohuslin 1993,

DAHLIN, E. and G. MANDT: Bergkunsten: Kulturskatt 1 krise.

EVERS, D.: Indian petraglyphs of the Northwest,

BROSTROM, 5.-G. and K. IHRESTAM: Nyupptickta hillrisi-
ningar i Bohuslin 1989-1991.

MILSTREL], G.: Myt fra Museets arnejdsmark,

SCHROETER-BIELER, L.: Neue Ergebnisse.

1994, 64 pages:

WARMIND, M.: Aspects of Bronze Age religion from the point
of view of a historian of religion.

DIETHELM, [. and H. DIETHELM: The petroglyphs of the
Pilbara region i Western Austrahia

EVERS, D.; Frin stav med djurhuvud.

MILSTREU. (i.: Stenen pd Hyllingehjerg.

NORDIN, B.: Mimforsen - en “kraftplats’ i forntiden.

KLOPPEMBURG, R.-M.: Mamibia.

Lit Gt
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BROSTROM, 5.-G. and K. IHRESTAM: Nyupptickea hillrist-
mingar i Bohuslan [992- 993,

ANDERSOM, T. Owvanhga figurer pd en hillristningshill |
Higshvn.

GERISCH. R.: On the rale of lichens in the biodeterioration of

prehistoric rock an.

MILSTREU, G.: Nyt fra museets arbejdsmark.

BEDMNARIK, E. G.: Milestones in rock an research.

Enquiries to Tanums Hillnsmingsmuseum, Undersiés, 5-457 00

Tanumshede, Sweden.

Wialtwaire: 12, Ml 1.

=

The Artefact. Journal of the Archaeological and Anthropological
Society of Victoria. Edited by ROBERT G, BEDNARIK. Inter-
natiomal journal on Pacific rim archaeology, Ad. perfect-bound,
paperback, 155N (W44-9075. Recent issues include the following
contributions on rock art:

Volume 12 { 1938}
BEDNARIK, R. G.;: The cave art of Western Australia.

Volume 14 (193] ):
BEDMNARIK, E. G. and LI FUSHUN: Rock ant dating in China:
past and future,

Volume 15 (1992):

FAULSTICH, P.: Massaging the Earth: Pleistocene finger Mui-
ings and the archacology of experience.

BEDMNARIK, B. G.: Early subterranean chert mining.

Volume 16 (1993):

CHIPPINDALE. C.: Dating and Austrahian archacology.

DRAGOVICH, D.: Vamish cation ratios and relative dating of
rock engravings.

BEDNARIK. R. G.: The calibrated dating of petroglyvphs.

WATCHMAN, A.: The use of laser technology in rock art dating.

LOY. T. H.: On the dating of prehistoric organie residues.

Volume 17 (1994):

FLOOD, 1. and B. DAVID: Traditional systems of encoding
meaning in Wardaman rock art, Northern Territory, Australia.

BEDNARIK, R. G.: Malangine and Koongine Caves, South
Australia

Enquiries o AURA Editor, or 10 AASY, P.O. Box 328C,

Melbourne, Vic. 30, Auvstralia.

e

Pictogram. Mewsletter of the Southern African Rock An
Research Association (SARARA). Edited by SHIRLEY-ANN
PAGER. The most recent issue includes the following research
papers:

Yolume 7 {1995}, Number 2:

PRINS. F. and H. LEWIS: Some expressions of San derived
concepts on the beliefs of Mguni traditionalists.

LEE, G.: The petroglyphs of Kalaoa O"oma, Hawai'i Island.

WOODHOLUSE, H. C.: Domboshawa and Diona’s Vow: a note
on Robert Graves and the rock paintings.

EASTWOOD, E. B. and C. J. H. CNOOPS: “Bas-rehiefs” cul into
silicaceous [sic] deposits on quansitic [sic] sandstones in the
rock art of the Soutpansherg,

GENGE. P.: Another trumpeter in the Matopos.

CAMBY. R.: Rock art in Namibia.

Archacology Department Wits: Comments on the Willcox memao-
rial issue.

BEDNARIK. R. G.: The empiricist impasse revisited,

Enquiries to SARARA, P.O. Box 81292, Parkhurst 2120, South

Africa.
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La Pimtura. Newsletter of the American Rock Art Research
Association (ARARA). Ediled by KEN HEDGES, Recent issues
nelude the following research papers:

Yolume 21 ( 1993), Numbers | and 2;

LOENDORF, L.: Conservation Committee reports high level of

commitment.

MARYMOR. M. L. Rock art studies: a computerized biblio-
graphic database,

KOLBER, 1.: The 1994 Arizona Archaselogical Society rock art
recording lield schoal.

Enguiries to ARARA, P.O. Box 65 San Miguel, CA 93451,
L.S.A.

o

American Indian Rock Ari. Monograph series published by the
American Rock Am Research Association (ARARA) Perfeci-
hound, puperback.

Volumes 13 and 14 {1994, one volume), edited by A 1. BOCK,

161 pages:

HOLMLUND, 1. and H. WALLACE: Pulacoseismicity and rock
art in southern Arizoni.

HEDGES, K. and D HAMANN: The Palo Yerds petroglyphs: o
preliminary report.

MeCARTHY, D, L. PAYEN and P. ENNIS: Use of amino acid
racemization methods on rock paintings at Motte Rimrock
Reserve.

STEINBRING, 1.: The need for a method and theory in rock art
Conscryvation

BOCK, F.and A, ), BOCK: Rock art of the Arizona Strip.

MOORE. E.: "The Cochimi ritual landscape” in the great murals
of the Sierras of San Francisco, Baja California: is Ron
Smith’s system valid?

TURNER, C. GG. Il: The origin of American rock arl.

RITTER. E. W.; An analysis of mural art and Bock art sites in the
Acarl and Yauca valleys of southern Peru.

STRANGE, W. C.: Child of the water, child of the walls; an
essuy in the semiotics of Barrier Canyon,

WEAVER, D. E.. Sinagua rock art: petroglvphs ai Lizard Man
Willage.

BARABAS, B. M.: Rock art at the Southwest Museum.

STRAMGE, W. C.: Palimpscst: second and third thoughts on
superinposilion.

WaARNER, I. E.: An introduction to figures representing a double
entity,

JACK, 1. Management of rock art sites in the Paria Canyon
Wilderness area.

MceGOWAMN, C.: Taiwanese rock ant and the legend of the Lady
of the Serpents,

S

RECENT BOOKS OF INTEREST

Selected volumes of those listed here will be reviewed in one
of the next issues of RAR.

La conservation de 'art des cavernes et des abriz, by JACQUES
BRUNET. ISABELLE DANGAS, PIERRE VIDAL and JEAN
YWOUWVE. 1990, Section Francaize de 1'Institut International de
Conservation, Champs sur Marne, France, 32 pages. colour and

monoachrome  illustrations, bibliography, soft cover. ISBN 2-
G05430-02-8,

Vel J 2. Nuniher |

The cave of Niaux, by JEAN CLOTTES. 1991, Editions du
Castelet, Boulogne, France. Site guide of 26 pages, colour plates
and hibliography, soft cover, ISBMN 2-00855-12-3.

£l arte rupestre en fo argueslogla contempordnea, ediled by M.
M. PODESTA, M. |. HERNANDEZ LLOSAS and 5. F,
RENARD DE COQUET. 1991, M. M. Podesti, Buenos Aires,
150 pages, illustrated with drawings and maps. lables, biblio-
graphy, soft cover. [SBMN 950-43-3722-4.

fibliography of Seath American and Antillean petrogivphs. by
C. N. DUBELAAR. 1991, Publication of the Foundation for
Scientific Research in the Carbbean Region Moo 129, Aruba,
Metherlands. 134 pages, soft cover,

Archacological typology and practical reality. A dialectical
approgch to artifact classification and sorfing, by WILLIAM Y,
ADAMS and ERNEST W, ADAMS. 1991, Cambridge Univer-
sity Press, Combridge. 427 papes, glossary and olher appendizes,
bibliography. index, cloth hound. ISBN (0-521-39334-5.

The rain and its creatures. As they Bushmen painted them, by
BERT WOODHOUSE. 1992, Williwm Waterman Publications,
Capetown. [0 pages, 60 monochrome and 70 colour plates,
bibliography, index, cloth bound, R94.95, ISBN 0-9583232.2.7.

Rock painiings of the Natal Drakensberg, by 1. D LEWIS-
WILLIAMS and T, A DOWSOMN, 1992 University of Natal
Press, Pietermaritzburg. 38 puges, colour and monochiome illus-
trations, brief bibliography, soft cover. TSBN (-86980-869-4.

Sulle orme dell ‘womo la ricerca archeclogica in Valcamonica,
edited by CINZIA ARZL. 1992 Rivista del Circolo Culwrale G.
Glhislandi. Breno, [taly. 80 pages, monochrome plates and draw-
ings, hibhopraphy, soft cover,

Collins dictionary of archaeology, cdited by PAUL BAHN.
1992, HarperColling Publishers, Glasgow. 654 pages, with line
drawings in text, numerous maps, bibliography, soft cover. [SBN
O-(-434 [55-4.

Bock art studies: the post-sivlistic era, or Where do we go from
frere?, edited by MICHEL LORBLANCHET and PAUL G.
BAHM. 1993, Qxbow Books, Oxford, Nineteen contributions.
215 pages, monochrome plates, drawings, diagrams, bibliogra-
phies, index. soft cover. [SBM 0-946897-63-8.

Deer in rock arf of India and Europe. edited by G. CAMURL AL
FOSSATI and Y. MATHPAL. 1993, Indira Gandhi National
Centre for the Arts, New Delhi. 150 pages, monochrome and
colour plates, drawings and tables, bibliography, cloth bound,
RsdO0 00, [SBM 81-85503-02-8.

Lari pariéial paléolithique. Technigues et méthodes d étude, by
the Groupe de Réflexion sur I'Art Pariéial Paléolithique. 1993
Editions du CTHS, Paris. 427 pages. numerows colour and
monochrome plates, drawings, maps, graphs and tables, biblio-
graphy. soft cover, ISBN 2-T355-0286-4.

Prehistoric rock art of northern Saudi Arabia. by MAIEED
KHAMN. 1993, Ministry of Education, Department of Antiquities
and Museums. Kingdom of Saudi Arabia, Madina Printing Press,
Riyadh, 224 pages English text, plus full Arabic translation and
100 plates {monochrome and colour), line drawings, bibliogra-
phy. hard cover.

They write their dreams on the rock forever. Rock writings in
the Stein River valley of British Columbia. by ANNIE YORK,
RICHARD DALY and CHRIS ARNETT. 1993, Talonbooks,
Vancouver, 299 pages, 172 monochrome illustrations, biblio-
graphy, index. cloth bound. ISBN (0-88922-331-9.
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Lines on stone, The prehistoric rock art of Iadie, by ERWIN
MNEUMAYER. 1993, Manchar, Mew Declhi. 305 pages, 712
ligures, hibliography, site index. fipure index. hard cover. [SBN
B1-7304-046-X.

Les gravares rupesires fe la vallée de 'Ogooué (Gabon), by
RICHARD OSLISLY and BERNARD PEYROT. 1993, Editions
Sépia, France. 93 pages, 55 monochrome and colour plates,
drawings. bibliography, soft cover. ISBN 2-907888-38-2,

La proieccidn vy conservacidn del arte rupestre paleolitico,
conference procecdings edited by F. JAVIER FORTEA PEREZ
1993, Servicio de Publicaciones del Principado de Asturias,
Oviedo, 3pain. 191 pages, illustrated  with colour and
monochrome plates, line drawings, maps and graphs, soft cover.
ISBN #4-T847-198-7.

Dream rogd. A jowrney af discovery, by PERCY TREFISE,
1993, Allen & Unwin, Sydney. 205 pages, monochrome and
colour plates. maps, brief bibliography, index, cloth bound,
5A34.95 ISEN 1-86373-403-1.

Réalisme de 'image féminine paléolithigue, by JEAN-PIERRE
DUHARD. 1993. CNRS Editions, Paris. 242 pages, 59 line
drawings, biblingraphy, soft cover. ISBN 2-271-05077-4,

Home erectus — seine Kultur und Umwelt. edited URSULA
MANIA and DIETRICH MANIA. (993 Precirculated and
reprinted papers. 5th Bilzingsleben-Kolloquium. Jena, Germany.
Cloth bound.

Archacoastronomy in the 19%s, cdited by CLIVE RUGGLES.
1993 Group D Publications Lid,, Loughborough, UK. 1993, 364
pages, 31 contributions, illustrated with monochrome plates and
line drawings. bibliographies. index. hard cover. ISBN 1-874152.
01-2.

Ancient American inscriptions: plow marks or history®. by
WILLIAM E. McGLONE, PHILLIP M, LEONARLD, JAMES L.
GUTHRIE, ROLLIN W. GILLESFIE and JAMES P. WHIT-
TALL, Jr. 1993, Early Sites Research Society, Suiton, MA. 415
pages, plates, some in colour, drawings, tables and diagrams,
bibliography, index, soft cover, ISBN 0-10953-65-XXX.

The origin and evolution of ancient Arabiar scripis. by
MAJEED KHAMN. 1993, Ministry of Education, Department of
Antiguities and Museums, Kingdom of Saudi Arabia, Riyadh. In
English and Arabic, with monochrome and colour plates, hiblio-
graphy, soft cover.

Art and archaeology technical abstracts. Voleme 30, Mumbers |
{631 pages) and 2 (811 pages). 1991. The Getty Conservation
Institute, Marina del Rey, CA, This volume features analytical
work in rock art research. Soft cover, ISSN 0004-2004,

Presents Caraibes. 5000 ans d'histoire  amérindienne. by
AMDRE DELPUECTH. Direction Régionale des Affaires Cultur-
elles de Guadeloupe, ‘Bassc-Terre. Caribbean. 1993, Exhibition
catalogue, 50 pages, in French and English, profusely illustrated
throughaout.

Bradshaws. Ancient rack paintings of north-west Ausiralia, hy
GRAHAME L. WALSH. 1994 Edition Limitée, Caroupe-
Creneva, Switzerland. 302 pages, 99 colour plates with silhouetts
drawings, maps and line drawings, bibliography, cloth bound,
FA120.00. ISBN 2-970022-1-3.

La Grorie Cosguer. Peintures ef gravures de la caverne englou-
tie, by JEAN CLOTTES and JEAN COURTIN. 1994, Editions
du Sewil. Pans. 197 pages. 191 illustrations include large colour
plates, monechrome plates. maps and drawings, bibliography,

Vilurar 12 Numiber 61
cloth bound, F390.00, ISBN 2-02-019820-7.

Repertoire des petroglyphes d'asie centrale. Siberie du sad 1:
(glakhty I-1IT { Russie, Khakassie), by JAKOV A, SHER, with
the collaboration of N. BLEDNOYA, N. LEGCHILO and D.
SMIRNOV. 1994, Diffusion de Boccard, Paris. 120 pages,
drawings and some monochrome plates, bibliography, soft cover,
ISBMN 2-917431-03-X.

Petroglyphs  af southeasi Colorado and ihe lakoma
Panfandle, by BILL McGLOMNE, TED BARKER and PHIL
LEONARD. 1994, Mithras, Inc., Kamas, Utah. 118 pages, nume-
rows monochrome and colowr plates in text, briel’ bibliography,
mdex, soft cover, ISBN (-9641333-0-X,

Tourisimn and the protection of Aboriginal cultural sites, by
JANE M. JACOBS and FAY GALE. 1994, Australian Heritage
Commission  Publication 10, Canberra. 146 pages. 43
monochrome plates, maps, bibliography. soft cover,

Quinkan prehistory: the archaeology of Aboriginal art in 5.E.
Cape York Peninsula, Auwstralio, edited by M. ] MORWOOD
and . R HOBBS. 1995, Tempus Volume 3, Anthropology
Museum, University of Queensland, St Lucia. 208 pages. numer-
ous monochrome plates, line drawings, tables, graphs and maps,
bibliographies. appendix. soft cover. ISBN 2096 |-43-2,

Les cavernes de Niaux. Art Préhistorigue en Ariége, by JHAN
CLOTTES. 1995, Editions du Seuil. Paris. 178 pages. 181 illus-
trations include large colour plates, monochrome plates, maps
and drawings, bibliography, cloth bound, F390.00. ISBN 2-02-
0229528

%

RECENT PAPERS OF INTEREST

Izobrazheniva mamontov v paleoliticheskom iskusstve, by V.
F. LYUBIN. Soverskava Avkheologiva, 1991, pp. 20-42.

Age and composition of oxalate-rich crusts in the Northern
Terrilory, Auvstralia. by A L. WATCHMAN, Studies in
Congervation, 199], Volume 36, pp, 24-32,

Argueologia de la Cueva 2 de Los Toldos (Sania Crug, Argen-
tina), by AUGUSTO CARDICH and RAFAEL 5. PAUNERD.
Anales de Argueadogin v Emnelogia, 1991/92, Volume 46847, pp.
49.74,

Les gravures rupesires du Widi Hoddéna (Fezzin septen-
trional, Libye), by JEAN-LOIC LE QUELLEC. Socidnd
d'Enles et de Recherches Préhistorigues Les Evzies, Travaus de
1992, Bulletin No. 42, pp. 23-47,

Nouwvelles données sur les ‘ovaloldes’ gravis de la région du
Messak Libyen, by JEAN-LOIC LE QUELLEC  Socidl
' Erides ef de Recherches Préhistorigues Les Evzies, Travay de
1992, Bulletin No. 43, pp. 57-68,

1 precursori della serittura. by ELISABETTA PERNICH
Origini, 1992, Volume 16. pp. 7-47.

MNew approach o the radiccarbon dating of rock varnish.,
with examples from drylands, by R, | DORN, P. B. CLARK-
SOM, M. F. NOBBS, L. L. LOENDORF and 1. 5, WHITLEY.
Amials of the Assoctanion of American Geographers, 1992,
Volume 82, pp. 136-151.
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Relation sur I"état de conservation des oeuvres d'art ruopestre
du Tadrart Acacos (Libye). by ROSANNA PONTI Origind,
1992, Volume 16, pp. 359-372,

Perspectives and potentials for absolute dating prehistoric
rock paintings. by ALAN WATCHMAN. Antiguire, 1993,
Volume 67, pp. 58-63,

The cultural capacities of Neandertals: a review and re-evalu-
ation, by BRIAN HAYDEN, fournal of Human Evolution, 19935,
Volume 24, pp. 113146,

Directions in rock art studies: a clarification, by ROBERT G,
BEDMNARIK, Ausrralicn Aboripingl Stdies, 1992, Number 2, pp.
112-114.

Beyond art; toward an understanding of the origing of mate-
rial representation in Europe. by RANDALL WHITE. Anned
Review of Anthropelogy, 1992, Volume 21, pp. 537-564.

Ethies in rock art research and conservation. by ROBERT G.
BEDNARIK. Rock Ait Qurarteriv, 1992, Yolume 3, Mumbers -2,
pp. 17-24.

Syvmhalism in the early Palaeolithic: a conceptual (klyssey, by
A, L DUFF, G. A, CLARK and T. J. CHADRDDERDON.

Catibridge Archaeological Topreal, 1992, Volume 2, pp. 211-
229,

Pierres & rainures du Sahara: paléotechnologies des cordes,
des peaux el des cuirs, by PIERRE BOISSEAU  and
FRANCOIS SOLEILHAVOUP. L'Anthropofogie, 1992, Yolume
06, Mumber 4, pp. T97-806.

Art rupestire do Tassili de Ti-n-Reroh  (Sud-Ouest  de
I"Ahaggar). Premiéres données paléoculturelles, by
FRANCOIS SOLEILHAVOUP. Safurra, 1992-93, Volume 5, pp.
S9-770),

L’Ornament rhomboidal dans I'art paléolithigue de la région
de la Desna. Les nouvelles découvertes de Iooudinove, by G,
SOROKINA. L Anthropologie, 1993, Valume 97, Numbers 213,
pp. 337-354.

A propos de guelques gravures rupestres de 1"Ajél (Fezzin
seplentrional, Libye), Réflexions sur le style de Tazina, by
JEAN-LOIC LE QUELLEC. Bulletin de la Société Préhistorigue
Frangaive, 1993, Yolume 90, Mumber &, pp. 368-374.

Piéges radiaires et ovaloides dans les gravures rupestres du
Sahara central, by JEAN-LOIC LE QUELLEC. Exploitation
dey animaws sawvages a travers le femps, 1993, Editions
APDCA, Juan-les-Pins, pp. 303-305.

El yacimiento de Lezetxiki (Gipuzkoa, Pais Vasco). Los nive-
les musterienses, by AMELIA BALDEOMN. Munibe, 19493,
Volume 45, pp. 3-97.

The atomic age of cave ari, by LEIGH DAY TON and MAGGIH
McDOMNALD. New Sciensist, 27 February 1993, Number 1862,
pp. 34-37.

Varnish cation ratioz and relative dating of rock engravings,
by I DRAGOVICH. The Arfefact. 1993, Volume 16, pp. 27-31.

The calibrated dating of petroglyphs, by REOBERT
BEDNARIK. The Artefacr, 1993, Volume 16, pp. 32-38.

G.

The use of laser technology in rock art dating, by ALAN
WATCHMAN. The Arrefacr, 1993, Volume 16, pp. 39-45.
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Wall markings of the cave bear, by ROBERT G. BEDNARIEK.
Stuchies in Spelecfopy, 1993, Volume 9, pp. 51-70.

Art rupestre du bassin de Minosinsk: nouvelles recherches
franco-russes, by H.-P. FRANCFORT, D. SACCHL 1. AL
SHER. F. SOLEILHAVOUP and P. VIDAL. Arrs Asiatigues,
1993, Volume 48, pp. 3-26.

Une statuette en terre modelée an sud du Sahara algérien, by
FEANCOIS SOLEILHAVOUPR. Swllenin de fa Secided Préhis
rorigue Frogaise, 1993, Volume 90, Number 3. pp. 363-367.

[ 'origine des chitvres et moutons domestiques en Alrigque.
Reconsidération de la thése diffusionniste traditionnelle, by
ALFRED MUZZOLINIL  Empuries, 1993, Volumes 48-50,
Mumber 2, pp. 160-171.

Identification des traces de manipulation, suspension, polis-
sage sur 'art mobilier en os, bois de cervidés, ivoire, by
FRANCESCO D'ERRICO, Editions ERAUL, 1993, Volume 50,
pp. 177188,

Critéres & base expérimentale pour étude des perforations
naturelles el intentionelles sur coguillages, by FRANCESCO
VERRICO, P JARDON-GINER and B. SOLER-MAYOR.
Ediriens ERALL, 1993, Volume 50, pp. 243-254.

Shi jie shang zui gu lao de yan hua. by ROBERT G. BEDNA-
RIK. Mei S, 1993, Volume 8, Number 308, pp. 82-83.

I¥ie Hilzringslebener Gravierungen im Lichte altpaliolithi-
scher Beweise Kognitiver Fihigkeit, by ROBERT G. BEDNA-
RIK. Ethnagraphiset-Archdologische Zeitvoheift, 1993, Volume
3, pp. 550-554,

Geoarchacological dating of petroglyvphs at Lake Onega,
Russia, by ROBERT G, BEDNARIK. Cemarchacology, 1993,
Wolume 8, Number G, pp. 443-463,

Evidence of a 25,000-year-old pictograph in northern Austra-
lia, by ALAN WATCHMAN, Genarchaeology, 1993, Volume 8,
Mumber &, pp. 465-473.

Tesselated pavements in the Sydnev region, New South
Wales, by D. F. BRANAGAN and H. C. CAIRNS. Journa! and
Proceedings of the Royel Sociery of New South Wales, 1993,
Volume 126, pp. 63-72,

Les Martiens du Sahara, by JEAMN-LOIC LE QUELLEC. hni-
Présence, 1993, Volume 51, August issue, pp. 4-18

Tracing the emergence of modern human behavior: methodo-
logical pitfalls and a theoretical path, by WILLIAM NOBLE
and TAIN DAVIDSOMN, Jowrnal of Anthropalogical Archaeology,
1993, Volume 12, pp. 121-149,

Paint analyses from several Magdalenian caves in the Ariége
region of France, by IEAN CLOTTES. Journal of Archaenio-
gical Sefence, 1993, Volume 2, pp. 223-235.

Prolom II, a Middle Palaeolithic cave site in the eastern
Crimea with non-utilitarian bone artefacts, VADIM M.
STEPANCHUK. Proceedings of the Prehistoric Sociery, 1993,
Yolume 59, pp. 17-37.

About Palacolithic ostrich eggshell in India, by ROBERT G.
BEDMARIK. Indo-Pacific Frehistary Association Ballerin, 1993,
Wolume 13, pp. 34-43,

Palaeolithic art in India, by ROBERT G. BEDNARIK. Man
and Environment, 1993, Volume I8, Number 2, pp. 33-40.
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Dinosaurs in French palacoart siodies, by ROBERT G
BEDNARIK. Adararien, 1993, pp. 22-26.

Matural line markings on Palaeolithic objects, by ROBERT G,
BEDNARIK. Antfrapologie, 1993, Volume 30, Number 3, pp.
232240,

Shell beads from Mandu Mando Creek rock-shelter, Cape
Range peninsula, Western Auvstralia, dated before 30,000 b.p.,
by KATE MORSE. Antiguity, 1993, Volume 67, pp. 877-883.

Rock art and writing, by MATS MALMER. In Sources aned
regowrces: slugdies in hower of Birgit Arelienies, 1993, edited by
PACT Belgium, Rixenart, pp. 551-560.

Les béliers sacrés dans I'art rupestre saharien, by ALFRED
MUZZOLINIL. Hommages & fean Leclane, 1993, edited by C
Berger, G. Clerc and N, Grnmal, [nstitut Frangais d”Archéologie
Orientale, pp. 247-271.

Konservatsiva pamyatnikov naskal’nogo iskusstva verkhnel
leny. by R. G. BEDNARIK and E. . DEVLET. Pamvatniki
nackad ‘moge iskasstva, 1993, Biblioteka Rossiiskogo Einografa,
Rossiiskaya Akademiyva Nauk, pp. 7-24.

Analyse technologique de I"art mobilier le cas de I"abri des
Cabones a Ranchot (Jura), by FRANCESCO D'ERRICO and
SERGE DAVID. Gallia Préhistoire, 1993, Volume 15, pp. 139-
176

Motation versus decoration in the Upper Palaeolithic: a case-
study from Tossal de la Roca, Alicante, Spain, by
FRANCESCO D'ERRICO. Jowrmal of Archaeological Science.
1994, Volume 21, pp. 185-200.

Outhack ‘time capsules’, by PETER BEEH. Gen Ausiralasia,
199304, Yolume 13, Number 4, pp. 34-48,

Eine Fundstelle von subrezenfen Ritzereien im algero-mali-
schen Grenzgebiet, by JORG W. HANSEN. Almoparea,
1993/94, Volume 24/25, pp. 345-353.

The petroglyphs of Easter Island: problems of natural erosi-
on and human impact. by G. LEE. Lavax and volcanic nuffs,
1994, edited by A. E. Charola, R, J. Koestler and G. Lombardi,
ICCROM, Rome, pp. 269-282.

Les premiers peuplements préhistorigues du Mato Grosso, by
AGUEDA VILHENA VIALOU and DENIS VIALOU. Bufietin
de la Sociéré Préhistorigue Frangoise, 1994, Volume 91, Number
4-5, pp. 257-263.

La musigque dans 'art rupestre saharien, by JEAN-LOIC LE
QUELLEC. Erudes et Recherches Archémlogigues de I Universiré
de Ligge, 1994, Yolume 61, pp. 219-242.

Malangine and Koongine Caves, South Australia. by
ROBERT G. BEDNARIK. The Arfefuct. 1994, Voleme 17, pp
43-60.

Reflexiones sobre la priactica de humedecer las pinturas rupe-
stres, by ROBERET G. BEDNARIK. SIARB Boletin, 1994,
Volume B, pp. 12-14.

Prehistoric rock art in Puerto Rico, by C. N. DUBELAAR.
Latin American Indian Literatmeres Jowrmal, 1994, Volume 10,
Number 1, pp. 80-82.

The prestige of the beast: Bataille on Lascaux, by DIRK
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KLOOSTERBOER. Antropologische
Volume 13, Number 3, pp. |-13.
Second thoughts on a rock-art date, by D. E. NELSON. Ani-
guity, 1993, Volume 67, pp. 893-895.

Verkenningen,

Direct dating of rock art at Laurie Creek {NT), Australia: a
reply to Nelson. by T. H. LOY. Anrfiguity. 1994, Volume 68, pp.
147-148,

[Musions el pertinences d*une approche sémiologigque de 'art
rupesire en plein air, by FRANCOIS SOLEILHAVOUP.
Musées £ Howne, Tan-March 1994, pp. 42-46.

Le Messak Settafet, une zome d'art rupestre unique aw
monde, by FABRIZIO MORIL Les Dossiers D'Archéologie.
1994, Mumhber 197, pp. 2-3.

Etude historique du Messak Settafal, by JAN JELINEK. Les
Dossters IVArchéofogie, 1994, Number 197, pp. 14-21.

De nombreux “centres eulturels’, by ANNE-MICHELLE VAN
ALBADA and AXEL VAN ALBADA. Les Dossiers
L Archéalogie, 1994, Number 197, pp. 22-33.

Un riche bestizire néolithigue, by ANMNE MICHELLE VAN
ALBADA and AXEL VAN ALBADA. Les  Dossiers
I Archénlogie. 1994, Number 197, pp. 34-45

Les représentations humaines. by ANNE-MICHELLE VAN
ALBADA and AXEL VAN ALBADA. Lex Dossiers
Y Archénlogie, 1994, Number 197, pp. 46-59.

L'univers imaginaire: une population de lycanthropes, by
ANNE-MICHELLE VAN ALBADA and AXNEL VAN
ALBADA, Les Dossiers D'Archdolagie. 1994, Number 197, pp.
f0-65.

Les secteurs rupestres du sous-continent saharien el do Nil,
LEONE ALLARD-HUARD. Les Dassiers IV Archéologie, 1994,
Mumber 197, pp. 70-83,

Some new developments In Iee Age art, by PAUL G BAHN.
Cenmpligtum, 1994, Yolume 5, pp. 197-202,

Enigmatic paintings from the Queenstown districl, by H. C,
WOODHOUSE. Sowth African Jourmmal of Etfmology, 1994,
Yolume 17, Number |, pp. 27-29.

Decorated dancing sticks in a newly recorded rock painting?
by H. C. WOODHQUSE. South Afeican Jowrrad of Etfmology,
1994, Volume 17, Mumber 2, pp. 67-68.

Fires depicted in the rock paintings of southern Africa. by H.
C. WOODHOUSE. Sourh African Journal of Ethnology, 1994,
Yolume 17, Number 3, pp. 98- 102,

Art origins, by ROBERT G. BEDNARIK. Anthropos, 1904,
Yolume 89, pp. 169- 180,

A taphonomy of palacoart, by ROBERT G. BEDNARIK. Anri-
quity, 1994, VYolume 68, Number 258, pp. 6874,

Om the sclentific study of palacoart, by ROBERT G. BEDNA
RIK. Semiotica, 1994, Volume 100, Numbers 24, pp. 141- 168,

Geological note: radiocarbon dating fatty acids in Holocene
siliceous rock surface accretions, by ALAN WATCHMAN.
Aunstralign fowrnal of Earth Sciences, 1994, Volume 41, pp. 179-
180,
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Forthcoming events

NEWS 95 Inrermational Rock Art Congress. 30 August - 8
September 1995, Pinerolo and Turin, Italy. Venue: the
Roval Castle of Valentino, which is part of the Faculty of
Architecture of Turin University, Ten days of academic
proceedings comprise [6 symposia and the 1995 [FRAQ
Meeting. There 1s an extensive program of field trips and
cultural tours, and the congress will include an opening
plenary session, cocktail party, farewell dinner, films,
displays and exhibitions, For full particulars please consult
the enclosed brochure. The Annual AURA Meeting will
be held during the Congress, on 2 September.

Ewropean Association of Archaeologists, First Mecting.
20-24 Seplember 19935, Santiago, Spain. Themes covered
will be the imerpretation of the archagelogical record,
management of the archaeological heritage, and politics of
archacological practice. The official language will be
English. Write to First Meeting EAA, Apdo. de Comeos
994, 15700 Santiago de Compostela, Spain.

Preservation and Restoration of Ciliural Heritage, 23-29
September 1995, Montreaux, Switzerland, Organised by
the Lahoratoire de Conservation de la Pierre, Département
des Matériaux, Lavsanne, The 1993 LCP Congress will
address stone marterials, air pollution, murals, and scien-
tific research work and case studies, Registration is about
SAS00.00. Write 1o EPFL-DMX-LCP, Congrés LCP 93,
Renato Pancella et Michéle Citti, MX-G Ecublens, CH
1015 Lausanne, Switzerland.

Myths, signs and memories is the title of the 1995 Valca-
monica Symposivm, © be held 3- 10 October 1995 in llaly.
For details, write to Centro Camuno di Studi Preistorici,
25044 Capo di Ponte (Bs), laly,

Auseralian Archaeological Association Conference 1995,
f-9 December 1995, Gatton  College, University of
Cueensland, Brishane. Write to Anne Ross, Department of
Anthropology and Sociology, The University of Queens-
land, Qld 4072, Australia,

Oxalate films in the conservation of art. 25-27 March
1996, Milan, ltaly. This symposium will address issues
related to the presence of oxalate films on the surfuces of
works of art and in natural environments, particolarly in
conservation. Write to Congress Studio International srl,
P.za dei Volontari, 4, 20145 Milano, [taly.

SARARA Conference 1996, 11-18 Aogust 1996, Swakop-
mund, Mamibia, This major international rock art event
will be held by the Southern African Rock Art Rescarch
Association with the participation of the East African Rock
Art Research Association. Session topics include the use
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of computers to aid research, technological advancements
in  photography  and  copying, dating, preservation,
conservation and tourism. The event has been nominated
as official IFRAQ Meeting for 1996: AURA will not stage
a competing congress as a mark of support. Enguiries and
proposals to: Shirley-Ann  Pager, P.O. Box 81292,
Parkhurst 2120, South Africa.

Ammaeet! AURA Meeting 1996, Mid- 1996, dates and place to
be nominated { Alice Springs is being considered).

Xifi ULSP.P. Congress. To be held in Forli, ltaly, in
|99, dates 1o be announced. This congress by the Intarna-
tional Union of Prehistoric and Protohistoric Sciences will
comprise 37 colloguia. Section 8 will address arl in the
Palacolithic and Mesolithic,

SIARB Congress {997, Sucre, Bolivia, dates to be
announced, This international congress by the Sociedad de
Investigacidn del Arte Rupestre de Bolivia has been
chosen by the IFRAO as i official conference venue for
1947, It will comprise the following symposia; 1. Rock art
dating (A. Watchman and A. Prous); 2. The carliest rock
art in the Americas (1. Steinbring and I. Schobinger); The
earliest rock art - a world perspective (R. G. Bednarik);
Mew approaches to rock ant studies (P. G. Bahn), New
studies of Bolivian rock art (F. Taboada); New studies of
rock art in Argentina (M. M. Podesta); New Studies of
rock art in other countries of South America and the
Caribbean (L. Briones and C. N. Dubelaar).

AURA 2000, The Third AURA Congress: Rock art in the
new millennium.

Notices

Daoes your institutional library subscribe o RAR? If not,
we would be profoundly grateful if you would persuade
vour library 1o place RAR on its subscription list. We thank
you for considering this, and for your help in keeping our
production costs low by expanding circulation in this way.

Back issues of RAR are available, beginning with 1988,
All earlier issues have been out of print for several years.

In the previous issue of RAR we noted (on the top of p.
140) that it was reported by the media that the WAC3
declared the World Heritage nomination of the Bhimbetka
site complex near Bhopal effective. These reports in the
printed and electronic media were, we understand,
restricted to the Bhopal region.

The approved Constitution of AURA is reproduced on
the following three pages.
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Constitution of AURA

The name of the Association is Australian Rock Art Research Association, and it is also known by the acronym
AURA, as it is called hereinalter,

The objects and purposes of AURA are:

B2 1 1
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To provide a forum for the dissemination of research findings in the ficld of rock art studies.

To promote Aboriginal custodianship of sites externalising traditional Australian culture,

To promoede the study, preservation and appreciation of rock art,

To Facilitate communication and coniact with overseas organisations and individuals possessing similar
inerests.

To facilitale communication and contact with agencics and individuals in related lields,

The conditions applicable to membership of AURA are:

3.1,
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3.8,
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3.2
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The members of AURA shall consist of Full Members (including Life Members and Institutional
Members). Subscribing Members and Subsidised Members.

Only Full Members are eligible to quote membership as a professional qualification, by the placement of
the initials "MARA’ follawing their academic qualifications (if any).

Individual membership of AURA ix open to all wha profess an active interest in rock art research,
Institutional Members of AURA are entitled to appoint an officer to act as their nominee,

An application for membership of AURA shall be made in writing to the Editor, on the prescribed form.
Membership of AURA shall be contingen: upan payment of an annual membership fee, or, in the case of
Subscribing Members, of an annual subscription fee,

Applications Tor subsidised membership shall be received and considered by the Editor,

A member of AURA may at any lime resign from the association by way of a written notice of
resignation

A right. privilege or obligation of a person by virtue of membership cannol be transferred to another
person and terminates upon the cessation of membership.

Members of AURA are not liable to contribute towards payment of liabilitics of the association.

The Executive Committee may expel a member of AURA if. in the opinion of the Committee, the member
has been guilty of conduct detimental to the interests of AURA

Expulsion of a member does not twke effect until the expiration of |4 days afier notice has been served,
unless the member cxercises the right o appeal in which case the expulsion shall be decided upon by the
first peneral meeting thercafter.

Expulsion for non-payment of fees is not subject 10 approval by the Executive Committee or appeal.

The afficers of ALURA shall be subject 1o these rules:

4.1,
432
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4.4

4.5,

4.6.

4.7,

4.8,

4.9,
4.10.

4.12.

Elected officers shall be the President, the Vice-President(s), the Secretary, and the Treasurer,

Appointed officers shall be the Editor. the Archivist, and any consultamts or members of commiltees
apponted from time to time,

Elected officers shall hold office until the general meeting of AURA next afier the date of their election,
but are eligible for re-election.

The Editor and Archivist shall hold office until
decease.

Consultants or members of committees shall hold office for
Committee terminates their commission,

The Executive Committee shall consist of the elected officers of AURA, the Editor, the Archivist. the
chairpersons of any standing or special commitiees, members of the Editorial Commiltee specifically
nominated by the Editor, and the chairperson of each chapter (refer Article 113,

In the event of a casual vacancy eccurming in the Exccutive Commitiee,
of AURA to fill the vacancy until the following peneral meeting,

Only financial Full Members may be elected or appointed officers.
consultants.

Officers of AURA may not receive payment for their service,
The President shall represent AURA 1o the public, other organisations and individuals, He or she shall
preside ai meetings, decide on matters of procedure, and co-ordinate the activitics of the Excourive
Committee.
The Wice-President(s) shall assist the President in his or her duties and powers, which he or she shall
assume in the event of the President’s ahsence or incapacity,

The Secretary shall assume the duties and powers of the President in the event that both the President and
Vice-President(s) are absent; keep a detailed record of minutes of meetings; prepare press releases:

they resign in writing. cease 10 be members of AURA, or

the term nominated, or uniil the Exceutive

the same may appoint a member

This rule is not applicable 10
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4.13

4.4,

4.15.

4. 1.

4.17.
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conduct the correspondence of ALRA, prepure annual reports: and perform other duties as determined.

The Treasurer shall keep true and Faithful records of AURA's linancial transactions; present a financial
statement listing assets and Habilities o the membership at each general meeting: and maintain a register
of Full Members.

The Editor shall be responsible for the timely publication of Ruck Ar Research and AURA Newsleder, and
for other published mateniul; he or she shall be responsible for maintaining a high scholarly standard and
shall appoint members of the Editorial Committee as he or she deems necessary,

The Archivist shall maintain and cotaloguee the library of AURA, including published and wnpublished
materiels, Phowgraphic and other visual muoenal, film, video and digitised material; and act as an
information resource on behall of ALURA

The members of any committee shall be appointed, after consultation, by the President or Editor of
AURA. and its size and terms of reference shall be decided in consuliation with the Executive Committee,
Consultants may be appointed by the Executive Committee s deemed necessary. Their responsibilities,
tenure and activities shall be spectfed ot the gme af their appaintment.

[t shall be acceptable for one officer 1o hold more than one office at a time, having been duly elecied
andfor appointed.

The fallevwing shall apply to the income and property of AURA:

ALk
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[neome. however derived, shall be apphed solely torwards the promaetion of the objects and purposes of
AURA, and no portion thereof shall be paid or transfemmed, directly or indirectly, by dividend. bonus or
otherwise, to any member of ALRA,

ALURA shall not appoint a person o any oflice (o the halder of which there is payahle any remunerition
by way of salury, fees or allowances (other than the repayment of out-of-pockel expenses).

The Treasurer of AURA shall, on behalf of the association, receive all monies paid to it and deposil them
in i bank account.

Except with the suthority of the Executive Comumittee, no payment shall be made from the Tunds of
AURA otherwise than by chegue drawn on the association”s bank aceount.

Once in each fimancial yvear the accounts of AURA shall be available for examination to all Full Members,

If upen dissolution of AURA there remains any property whatsoever, the same shall be ransferred o
some other institution or institutions having objects sinular to AURA.

The financial year of AURA is the one-yeur period beginning with the first day of January in cach year,

The following shall apply to the general mectings of AURA:

f.l.

6.2,

6.3,
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6.5,
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6.7,
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Gieneral mestings shall be held ar intervals of ar least four years, al such date and venue as determined by
the Executive Commities.

The date and venue of any general meeting shall be announced at least twelve months before the
oceurrence of such event,

The ordinary business of a peneral meeting shall be:

{a) o confirm the minutes of the last preceding general meeting;

ib] to receive the repons of Executive Committes members:

{e) to elect the officers of AURA for the subsequent lerm;

(]t receive the reports of any committess or consultants.

[n addition 1o the general meeting, special general meetings shall be convenad, on the request in writing of
not bess than 100 Full Members of AURA.

All business that is transacted an ordinary general meetings of AURA and all business that is transacted at
the quadrennial general meeting, with the exception of that specially referred to in these rules as being the
ordinary business of the quadrennial general meeting. shall be deemed 10 be special business.

Mo item of business shall be transacted at a general meeting of AURA unless a guorum of members is
present at the time.

The quorum for a general meeting of AURA shall be 100 Full Members.

The guorum for meetings of the Exccutive Committee or other committess shall be four provided that all
members of the said committees have been notified of the meeting,

Elections shall be conducted in accordance with these mles;

T.1.

T2

T

T4.
i

A question arising at a meeting of AURA shall be determined on a show of hands and unless before or on
e declaration of the results of the show of hands a poll is demanded. a declaration by the chairperson that
4 resolunien has been carried or lost, and an entry to that effect in the minute book of AURA shall be
evidence of the fact,

Each Full Member or committee member has only one vote and all votes shall be given personally (except
a5 allowed in Clause 8.9.).

In the case of an cquality of voting on a guestion the chairperson of the meeting is entitled o exercise a
second or casting vote.

A motion put to a vote shall be carried if it has the support of more than half of the voting body.
MNominations of candidates for election as officers of AURA shall be made in writing, and indicate that the



Article 8

Committees
of

AURA

Article 9
Article 10

Publications

Article 11

Chapters

Article 12

Amendments

Th.

7.3

7.8,

Rock Art Research 1995 Vodome 12, Nuntber 1. 67

candidate’s consent has been obtained, and nominations shall be delivered to the Editor.

If insufficient neminations are received o fill all vacancics, the candidates nominated shall be deemed 1o
be elected. and further nominations requested at the general meeting.

If the number of nominations equals the number of vacancies the candidates nominated shall be decmed 1o
he elected.

If the number of nominations exceeds the number of vacancies a ballot shall be held in such wsual and
proper manner as the Executive Commilles may direct.

Committees of AURA shall be subject 1o these rules:
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Meetings of the Executive Committee or any standing or special commitiee may be convened by any four
of its members, after notice of at least two months has been given to all members of the committes
concerned.

No business shall be transacted unless a quorum of four is present al a meeting of o committee.

Meetings of the Executive Committee shall be chaired by the President. or in his or her absence the Vice-
President or Secretary, or in the absence of all three, one of the members shall be elected as chair.

Questions ansing at meetings of the Executive Committee or of any standing or special committee shall be
determined on a show of hands, but consultants whe are not members of AURA shall not be entitled to
vole.

Euach member present at a meeting of any commintes, heing a Full Member of AURA., is entitled to one
vole, and in the event of an equality of votes the persen chairing may exercise a second or casting vote,
Meetings of commiltees other than the Esecutive Commitiee shall he chaired by a member appointed
chair by the President or Edirtor.

Committees for specific purposes shall be standing or special. Standing Committees shall include the
Education Committee and Conservation Commiitee, Special committees miy be established to organisc
symposia and pubheations, [or instance,

Committees for specific purposes may be appointed by the Presideni or Editor, with appropriale
consultation.

Where specific guestions being addressed at 1 meeting of any committee have been precirculated amaong
commmillee members, voling by proxy is permissible where o member heing present tables writien
mstroctions from the absent member, The absent member's instructions Tor proxy voling shall stipulate
whether the proxy aulhorisation covers all questions raised a1 the meeting, or is restricted o specific
questions. In the latier case the specific questions covered shall be clearly defined.

Members of AURA shall observe a professional eode of ethics.

Fublications of AURA shall be subject 10 these rules:

10.1.

10.2.

10.3.

104,

10.5.

AURA shall publish the bi-annual journal Bock Ar Revearch under the supervision of the Editor, which
shall be received by all Full Members, Tnstitntional Members, Subseribing Members and Subsidised
Members, as well as organisations with whom AURA maintins reciprocal information exchange
ATAnge ments.

AURA shall publish the occasional AURA Newsletter under the supervision of the Editor, which shall be
received by all Full Members.

From time to time, AURA shall publish volumes of the AURA Oceasional Papers, or any other special
publications, under the supervision of the Bditor.

When required. the Editor, in consultation with the Executive Committes, shall appoint special
commitlees Lo address specific publication projects, or appoint editors for specific volumes o be
publishe:d.

The Editor shall appoint members of the Editorial Committee, which is a standing commitiee

Any chapters or sub-chapters of AURA shall he subject to these rules:

[
11.3.

11.4.

11.5.

Where at least ten Full Members of AURA desire 1o form a local, regional, state or overseas chapter of
AURA, they shall make written application 1o the Executive Committee.

Chapters of AURA are subject to the rules of this Constitution, as are their individual members.

Each chapter of AURA shall elect or appoint a chairperson who shall represent the chapter at the
Executive Committee,

Provided that there is no discrepancy with the rules of this Constitution, chapters of AURA may adapi any
further rules or by-laws desired by their members.

Chapters of AURA may conduct independent meetings and produce publications.

Proposals to amend any rules of this Constitution shall be submitted in writing to the Editor. They shall be
gazelied in Rock Art Research at least six months before a quadrennial general meeting where they are 10 be
decided. An amendment must be supported by three-quarters of the volers present at the meeling o be passed,
and it cannot be presented for voting it one half of those Full Members who are not present have objected o the
amendment in writing.



68

IFRAO Report No. 14

Kok Arf Kevearch j995

Voduane J2 Nigsidsee §

MEMBER’S PROGRESS REPORT

RASI
(Rock Art Society of India)

The Rock Art Society of Indin (RASI) was established in
Agra on 24 February 1990. Since then it has played an
important role in the promotion of scientific study, conser-
valion, management and popularisation of Indian rock art,
and in supporting similar endeavours of the other IFRAD
member organisations. One can feel a considerable change
in the attitude of Indian and overseas scholars to the rock
artheritage of India. The Code of Ethics developed by
RASI for dealing with rock art is gradually becoming
popular among scholars. Slowly rock art is becoming a
major concern 1o be taken care of by Indian scholars,
national laboratories and government organisations. Inter-
national rock art conferences, such as by the Indira Gandhi
National Centre for the Arts in New Delhi (1993) and the
symposium ‘Rock art of Asia and the Pacific’ in the World
Archaeological Congress 3 (New Delhi 1994), along with
the exhibition ‘Rock art of India and the world® by the
Indira Gandhi National Museurn of Man and IFRAO may
be seen in this perspective.

The decision taken by the Archacological Survey of
India (A5} to propose the Bhimbeltka complex of rock-
shelters for World Heritage listing to UNESCO through
the government of India was a major development in 1994,
Dr R, C. Agrawal and his colleagues of ASI Bhopal Circle
are preparing the proposal. BASI and IFRAOQ are playing
crucial roles in this regard and are seeking help and
support from all possible parties. Thanks are due o the
generous co-operation and support from all Indian scholars
and ASI authorities, especially Prof. B. B. Lal, Dr M. N.
Deshpande, Dr K. V. Soundara Rajan, Prof. V. N. Misra,
Dr D. P. Agrawal, Dr K. K. Chakravarty and others. R. G.
Bednarik, Convener of IFRAO and a close friend of mine.
has been an inspiring source throughout, having helped
RASI in many ways besides providing guidance from time
to time,

This change in attitude to the Indian rock art heritage
has been achieved by RASI over the past five years, The
publication of Purakala, the biannual journal of RASL, is
its foremost achievement. It was begun in July 1994, and
volume 5(2) is to appear shortly. Volumes 3(1-2), 4(1-2)
and 5(1-2) are special issues on the rock art of Chambal
villey, rock art and education (the proceedings of the
Caims 1992 symposium), and the conservation and
management of Bhimbetka respectively. Purakala, a
member of the family of IFRAO journals, is of the interna-
tional standards of that family. It is distributed to scholars
in India and is exchanged with other [FRAOQ members in
academic exchange programs, Purakala is now well estab-
lished, and is the only journal of its kind in Asia. It plays

an important role in making Indian and other scholars
aware of the rock art heritage of India, and of the efforts in
its scientific study, conservation, management and popu-
larisation. It also reflects the gradual clarification of regio-
nal characteristics of Indian rock art. Among the specific
activities of RASI during the past five years, the following
may be mentioned:

I. Purakala Samaroh, Agra 1992,

2. Workshop on a system for orientation and training in
rock arl for the young, Narsinghparh 1992,

3. First RASI Congress, Aara 1993,

4. Awareness promotion of rock art among the people and
students of the Bhanpura rock art region, 1992

3. Dr V. 5. Wakankar memorial rock art exhibitions at
Laduna (Madhya Pradesh) 1991, Agra 1992 and 1993,
Srisailam 1992

. Leclures on rock art delivered at DEL Agra, Wakankar
Shodh Sansthan Ujjain and Govt. P, G. College. Kotpu-
tali.

7. Six-week lecture and study tour of R. G. Bednarik 1o
most major rock art siles and archasological institutions
in India in 1990; and Dr M. ]. Morwood's tour to rock
art sites of Fatehpur Sikari region, and DEI Agra in
1993,

8. RASI project ‘Early ant and archaeology of Fatehpur
Sikari - Agra region’, and exhibition of 57 exhibits and
original antiguities on the same theme sponsored by
Agra University. This was prepared by Dr Ashvini
Kumar Sharma and Satya Narayan Maurya under the
direction of the author,

9. RASI education-cum-excursion tour of 62 trainee
teachers of the Faculty of Education, DEI Agra, to rock
art siles at Madanpura and Rasulpur in the Sikari
region, in 194935,

In 1995, a RASI team will conduct analytical studies of

rock art of Chaturbhujnath nala. The Second RASI
Congress will be held in Orissa in November 1995,

Giriraj Kumar

Secretary and Editor, RASI

FLAR 5245

Chambal vallev, CBN-RI7
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All eyes on Italy in 1995

Rock Art Congress NEWS 95

30 August to § September 1995
Pinerolo and Turin, Italy

A final announcement with Registration Form and Hotel
Reservation Form is enclosed in this issue of RAR. Your
registration for what promises o be a very major academic
event in international rock art studies is cordially invited.
The Congress is organised by the Centro Studi e Museo
d'Arte  Preistorica (CeSMAP), Pinerclo, a  founding
member of IFRAO. The venue will be the Royal Castle of
Valentino (Faculty of Architecture), Turin. The congress is
supported by the Italian Central OfTice, by regional
government agencies, by the EEC. the European Author-
ity. and the International Federation of Rock Art Organi-
zations {ITFR A,
Program: the Congress consists of sixteen academic
symposia, as well as debates, films and displays, field trips
to rock art sites, exhibitions (e.z, ‘Rock art in the Alps’,
‘Rock art in Europe’, ‘Rock art in the Sahara’, etc.). and
several special events, including the 1995 IFRAQ Meeting,
opeming plenary session, cocktail party and concert.
farewell dinner etc.
Contributions: prospective participants are encouraged to
submit abstracts (in English) for any of the following
SYINPOSIA.

Thematic areas and symposia
Thematic area A: Rock art sindies

IA - Mew approaches
2A - Semiotics. signs and symbols
3A - Rock art and music-archaeology

Thematic area B: Rock art and presentation
4B - Mass media

3B - Museology and museography

6B Management

Thematic area C: Rock art and conservation
7C - Ethics

8C - Preservation and restoration
aC Rock art and archaeological excavation
10C - Dating, recording and compuler science

Thematic area [): Rock art in the world

1D - Rock art of the circum-polar countries
12Dy - Rock art and Mediterranean Sea

130 - Rock art of the Sahara

14D - MNews of the warld

151y - Chnistian manifestations in rock art
16D - Rock art and ethnography

Field trips: numerous field trips will be conducted, both
during and after the academic program: to post-Falaeo-
lithic rock art sites in the Alps, Mount Bego, the Rock
Cavour Park, western Alps, Savoy, Val d’ Aosta stelae, Val
Camonica, Carchenna ete. Tours will be conducted on the

subjects of prehistory, ethnography and history in lItaly, to
Turin, Milan, Venice, Florence, Naples, Rome.

Pre-registrations and  enguivies  po:
Giolitti 1, 10064 Pinerolo (TO). Italy
Telephone 121-794382, Fax 121-76550

CeSMAP, Viale

Professor Dario Seglie (Director, CeSMAR)
Dr Piero Ricchiardi ( President, CeSMAP}

Call for papers
Absiracts of papers for the following svmposia should be
submitted 1o the chairpersons listed below:

[A- Rock art studies: new approaches. Abstracts of |00-] 50
words from Africa, the Amencas. Asia and Australia to Robert G.
Bednarik, AURA. PO, Box 216, Cuulfield South, Vie, 3162,
Australia: from Evrope, including Russia, to Francesco d"Errico,
Department of  Archaeology. Downing Street. CB2 3DZ
Cumhndge. United Kingdom.

10 - Rock art and conservation: ethics. Absiracts 1o Frangois X,
Soleilhavoup, Grovpe d'Elude et de Recherche sur les Milieux
Extrémes (GERME). B.P. 132, F-93805 Epinay-sur-Seine-Cedex,

France

I0C - Dating, recording and computer sciemee. Abstracts can
be sent (o cither B. K. Swartz, Ir, Department of Anthropology,
Ball State University, Muncie, IN 47306-0435, US.A. — Tel,
1317 2B85- 1577, Fax (317) 285-2163, E-Mail
DIBKSWARTZ® LEDQ. BSUVC.BSUEDLL; or to Mila Simoes
de Abreu, Av. D José I, n. 53, 2780 Oeiras, Portugal — Tel and
Fox 3510001 -4421374 or 4101359

14C - Rock art: mews af the world 1995 Papers and abstracts
can be submitted 1o either Paul G. Bahn, 428 Anlaby Road. Hull
HU3 6QFP. England — Tel /Fax 44-482-52172: or Angelo Fossati,
Cooperativa  Archeclogica 'Le Orme  dell’' Uomo’,  Pinzzale
Donaton di Sangee 1, 25040 Cerveno [Bs), Italy — Tel. 39-364-
433983, Fax 39-364-434351.

160 - Rock art and ethnography. Papers from Africa. the
Americas, Asia and Australia can be submitted 0 Alicin A
Ferndnder Distel, Centro Argentine de Einologia Americana, Av.
de Mayo 1437 1° "A", 1085 Buenos Aires. Argentina, Papers
from Europe. including Russia. can be submitied to Alberto
Guaraldo. Institwto di Antropologia Culturale. Dipartimento
Sviense  Antropologiche, Archeologiche ¢ Storica Territoriali
dellUniversith. Via Giolitti 21/E. 10123 Torino, Italy.

Fur Tull details concerning the above symposia, please consult
AURA Newsletrer 1102 (September 1994),

BC - Preservation and restoration. Papers to Alan Watchman,
Dita-Roche Watchman, Inc.. 1631 rue Eden, Ancienne-lorette,
Quéher, Canada G2E 2M2,

13D - Rock art of the Sghara. Abstracts o A, Muzzolini, 7 ruc
1. de Rességuier, 31000 Towlouse, France; or 1. L. Le Quellec,
Brenessard, 85540 St-Benoist-sur-Mer, Franee.

ISD - Christian manifestations in rock art. Abstracts 10 Roy
Querejnzy Lewis, Casilla 4243, Cochabamba, Bolivia



70 Rock Art Research 1995

Rock Art Research —
Moving into the Twenty-first Century
International conference by SARARA,
with the participation of EARARA, in 1996

This international confergnce will be held by the Southern
Affrican Rock Ant Resecarch Association (SARARA) in
Swakopmund, Namibia, from [1 o |8 August 1996, with
the participation of the Eastern African Rock Art Research
Association (EARARA). The member organisations of
IFRAQ have voted in favour of adopling this conference as
the official IFRAQ Meeting for 1996,

The objectives of the southern Alrican rock art confer-
ence will be to focus on new and innovative approaches to
rock art studies and to assess the latest technologies that
will carry our discipline decisively into the twenty-first
century. The preliminary program is as follows:

. Recording methods: new and safer copying methods,
advances in photographic echnigues, digital recording,

 Baring: latest methods, accuracy.

. Meaning and meovivearion.

. Environmental issues and site managenent: conserva-
tion and preservation, protection of rock ar, visitor
control, the role of government in protection programs.

5. Education.

6. Aesthetic considerarions.

£l

Papers are now invited, maximum presentation time 20
minutes, o be followed by 10 minutes of question and
discussion time. SARARA will have first publication
rights on papers unless special arrangements are made,

The conference will feature displays of posters, photo-
graphs, rock art recordings, plans and models of conserva-
tion programs, and publications. A number of pre- and
post-conference tours lasting from five to ten days will be
available, to major rock painting and petroglyph areas in
Narmibia and South Africa. EARARA plans to organise a
tour to rock art sites in Tanzania,

For details and registration forms, please contact
SARARA, P.O. Box 81292, Parkhurst 2120, South Africa.

The Hell’s Canyon saga continues
ROBERT G. BEDNARIK

The archaeological controversy concerning the petroglyphs
at Canada do Inferno (Hell's Canyon) in the Cda valley of
northern Portugal {(Bahn 1995; Bednarik 1994, 1993a;
Cloties 1995; Simoes de Abreu 1995) continues to widen.
[t has become a major political, economic, cultural and
scientific issue.

Our call for official expressions of condemnation from
IFRAQ member organisations has resulted in swill respon-
ses from most member associations, among them letters of
censure from Professor Dario Seglie (Chairman, IFRAQ),
Dr Paul G. Bahn {Vice-President, Auvstralian Rock Art
Research Association), Angelo Fossati (President, Societh
Cooperativa Archeologica ‘Le Orme dell'Uomo’), Dr
Michel Lorblanchet (Chair, Groupe de reflexion sur le
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méthodes d"éude de art parietal paléolithique), Professor
Ben Swartz (President, Amerncan Commitiee to Advance
the Study of Petroglyphs and Pictographs), William Hyder
(President, American Rock Ant Research Association), Dr
Giriraj Kumar (Secretary, Rock Art Society of India), Roy
Querejazu Lewis (President, Sociedad de Investigacidn del
Arte Rupestre de Bolivia), Dr Fidelis Masao (Chairman,
Eastern African Rock Art Research Association), Shirley-
Ann Pager (President, Southern African Rock  Ant
Research  Association), Professor Lawrence Loendorf
(Chairperson. ARARA Conservation Committee), Profes-
sor Jack Steinbring (Chairman, Rock Art Association of
Mamitoba), Alfred Muzzolini {President, Association des
amis "art rupestre saharien) and Robert G, Bednarik
{Convener, IFRAD). In addition to these official reactions,
many protest letters from individual members of [FRAO
organisations have been received in Portugal. There have
also been admirable individual actions of international
support, such as Angelo Fossati's collection in laly of tens
of thousands of signatures for a petition. The affair has
been reported in many of the world's leading newspapers
and mass-circulation magarines (e.g. Time, New Scientist),
i osome cases inoa commendably sustained fashion. The
Times, in particular, has been foremost in its eritique of the
Portuguese government. lts editorial of 11 March 1995,
entitled “Dam folly: the Portuguese Government must end
its culewral vandalism’, elicited an angry response from
that government. The Swnduy Times has featured at least
three articles on the issue, and the New Yook Times had a
major story on it Across Euwrope, numerous papers
reported the Portuguese vandalism in Coa valley. among
them Le Monde, El Pais, Dal Giornale, de Volkskrant and
many others.

The Portuguese go-

vernment is under still NAD
considerably greater ,h%‘s *» 3"&.?
pressure al home, all of ~) f;‘: %
which is in some way g ==

atinbutable o IFRAO
Representatives Dr Mila
Simoes de Abreu and
Ludwig Jaffe. What
may have been the
world’s  first  public
demonstration in  sup-
port  of  rock  an
conservation was  held
in Vila Nova de Foz
Coa, the town nearest to the site (P. G. Bahn, pers.
comm. ), with the slogan “The engravings don’t know how
to swim'. Students at the local high school of that town
have collected almost a million signatures for a petition to
save the rock art. A civic action group, the Movimento
para a salvaguarda de Arte Rupestre do Vale do Coa, has
been established in Portugal to prevent the construction of
the dam. Recently, Simoes de Abreu and Jaffe, as general
co-ordinators of the campaign to save the rock art, led a
protest fast outside a historical building in Lisbon, and
police trying to break it up by force faced massive public
opposition. While the rock art remains the main issue,
other environmental and economic concerns have been
voiced, including the destruction of the valley's natural
ecosystem and substantial archaeological heritage, the
diversion of water resources, the damage to the region's
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important port wine industry (the dam will Nood up to
1600 hectares of first-class vine-growing land), as well as
the loss of habitat of an endangered species of cagle. The
former Secretary of State for Energy, Nuno Ribeiro da
Silva, who rejected the project repeatedly while he was in
office, argues that the dam is not needed for projected
electricity requiremnents. Now a report by Unesco has
recommended o the Portuguese government that construc-
tion of the dam be deferred, and there is great domestic as
well as international political pressure on the government
to comply.

The issue has become an important test case in more
than one sense. For instance, it concerns the question of
the independence of technical consultants and governmen
agencies that ostensibly represent scholarly intercsts. It
also concerns scientific aspects themselves: if the Céa
petroglyphs were not Palaeolithic (Bednarik 1994), how
would this affect other undated rock arts claimed to be
Palaeolithic? (This could render it doubly important 1o
preserve the rock art for future study.) Then there is the
issue of who should exercise administrative control over
archaeological properties of global significance in coun-
tries whose state-run archaeological agencies are anti-
quated, incompetent or academically corrupt? The credi-
bility of archaeology as a discipline is at stake in this very
public controversy, and scholars of integrity have no
choice but to demand the most rigorous remedial action.

Portugal’s eighteen university professors of prehistory
have petitioned the Attorney General lo deploy legal
means of stopping the dam. The intensive media attention
has had some welcome if unexpected effects. For instance,
the Portuguese may be said to have become the most rock-
art conscious nation on earth during the past few months,
In this sense alone, the campaign has been an outstanding
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success. The Portuguese Archasological Association,
which had been practically dormant over recent years, has
acquired a new lease of life through this issue, strongly
supparting IFRAO in the confrontation, as do other orga-
nisations. To save the reputation of the discipline it is
essential that scholarly societies campaign against an inept
technocratic administration. Since the scandal was first
announced in Movember 1994, there has been no bloodler-
ting in the culprit organisation, the Institute Portugiies do
Purrimdnio  Arquitecténico e Argueoldgico (IPPAR),
which seems more concerned about closing ranks than
with its public credibility,

Meanwhile, construction of the dam is continuing,
IPPAR, an orgamisation that lacks any understanding or
knowledge of rock art and the modern methods of its
study, is recording the rock art in Hell's Canyon. still
excluding outside researchers from this work in the same
clandestine fashion that has characlerised its work for
vears. There are unconfirmed reports of latex moulds
being taken by a French firm, there has been talk of using
physical enhancement (organic white paint and soot!), and
a4 Swedish firm has undertaken trials of sawing the petro-
glyph-bearing rock type. An inspection by Alan Watchman
to check the prospects of finding dutable material in accre-
tionary deposits has not resulted in the detection of any
such residues, nor would the results derived from them be
particularly helpful in direct dating (Bednarik 1995h). No
other measures have been taken to attempt dating of the
Cha rock art, or of any other of the open air sites attributed
to the Upper Palaeolithic.

I have examined samples of the rock in question, and it
15 obvious that its structure renders the plan of sawing off
panels of petroglyphs technically impracticable. The
freshly broken schist is of a dark-grey colour (Munsell
7.5R 5/0 o 7.5R 6/0), Its distinctive lamination is locally
characterised by a variety of erystalline minerals including
quartz and staurolite, which should render microerosion
dating possible. The rock’s pronounced cleavage tendency
has resuited in the development of innumerable parallel
weathering fissures which are perpendicular 1o the rock
taces and contain alteration products, notably iron salts, If
a petroglyph on a Cda schist pancl were sawn off it would
inevitably disintegrate into a large number of lamellar
fragments of roughly the thickness of a finger. To prevent
this, the rock structure would first have o be stabilised.
presumably by vacuwm-assisted injection of synthetic
material. Not only is this unlikely to be successful in such
a dense, metamorphosed rock, some of the great variety of
minerals present in the fissures are likely to reject the
consolidation agent, at least in the long term. The logistics
of conducting the envisaged salvage operation in this inac-
cessible site seem incredibly difficult. Before attempting
such an operation, its feasibility must be satisfactorily
demonstrated to independent specialist observers. On the
basis of the limited information available it would seem
that the two options currently entertained by IPPAR,
sawing off or inundation, seem about equally certain 1o
result in the total loss of the rock art, While sawing off
would bring about fairly instant destruction, inundation
involves the prospects of water damage, chemical and
kinetic erosion, followed by the ultimate burial under
many tens of metres of river sediment.

The cynicism of “the authorities” in all of this is breath-
taking, One version circulated to the media is that the
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petroglyphs will be betler oft under water, at least there
would be no vandalism possible then, and there is always a
chance that they might survive prolonged inundation
reasonably well. Even it they would, who is going 1o pay
for excavating them late next century? The sedimentation
rate of the Cda is estimated to be 1.5 metres per vear,
which means that the dam will be abandoned in seventy
years or so. having become silted up by then. The cost of
excavating the rock art would be much greater than the
cost of the dam itself (USF3000 million). it would invalve
the excavation of thirteen kilometres of valley 1o a depth of
1M metres or so (a task [ estimate would involve the
removal of over 300 million tons of silt and gravel). 1s the
construction authority suggesting that it undertakes to meet
the eventual cost of reclaiming the site? IF not, then the
argument of the ar being ‘recoverable’ 14 an exervise in
blatant cynicism, and based on the belief that archacolo-
gists and the public are too ignorant 1o think that far. We
should regard it us a foregone conclusion that nobody will
ever see the petroglyphs again it they are allowed 10 be
submerged, because their recovery, even i they did
survive inundation and sedimentation, is simply not a
realistic oplion.

Rovk Art Kesearcl 1995

The Hell’s Canyon scandal can be resolved satisfacto-
rily by adequate international pressure. This discipline
owes ifs Portuguese representatives, Simoes de Abreu and
JalTe, its ungualitied support in their sellless, utterly dedi-
cated struggle to save this site. The issue of the Cda petro-
glyphs has already galvanised the discipline into taking
decisive action. There are precedents for this kind of
confrontation between powerful electricity utilities and
conservationists in various other countries, and we know
that even the most powerful vested interests cun be
defeated in a democracy. In 1983, a federal government of
Australia lost office over a similar issue, the Franklin dam
in Tasmania, when that three-billion dollar project (which
also threatened archaeological sites) was soundly rejected
by the public of Australia. The Coa valley issue is simi-
larly winnable: it involves an indecisive government, a
conspiracy of power-hungry technocrats, a mostly support-
ive public, and a highly motivated and dedicated campaign
leadership. What is required from the international disci-
pline, represented by the twenty-four members of IFRAD,
15 systematic Jobbying: prolest letiers need o be received
by the Porluguese govermment, and perhaps we should
petition the Portuguese embassies in our various countries
where such embassies exist. It seems also advisable to
write to Swedish embassies, protesting about the proposed
involvement of a Swedish company in cultural vandalism
in Portugal. pointing out perhaps the less than encouraging
examples of other sites where the sawing-off of rock an
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was altempted in the past. In Portugal, letters can be
addressed to The President of the Republic of Portugal, Dr
Mirio Soares, or alternatively The Prime Minister of the
Republic of Portugal, Mr Anibal Cavaco Silva, and should
be sent via:

The IFRAQ Representative of Portugal
D Mila Simoes de Abreu

Av. D Josg 1, n. 33

2780 Oeiras

Portugal

FAX 351-1-4120402

IFEAQ members will be aware that this issue does nol
comeern only the rock ant in one remote valley in Portugal:
it alTects all rock an in the world, A defeat of the Portu-
suese rock art vandals will have profound effects else-
where, and governments and technocrats in the democratic
countries of the world would take note of such an outcome.
Hence we will all benefit from a favourable oulcome in
Portugal, and we have a moral obligation to stand up and
he counted.
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