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THE DISCRIMINATION OF ROCK MARKINGS

Robert G. Bednarik

Abstriact. Inan effon o ilustrne the difficubties of reliably discriminating between petroglyphs and a
varety ol atber types of rock markings which may resemble them, o range of such rock markings are
considered, Their characteristics, occurmence and identification are discussed, and a doren hasic tvpes
ol reck markings are defined, most of which have been deseribed as rock art on occasion. Misidentifi-
caticen of rock paintings. too. is briefly considered. The author altempts widentify the reasons for such
misidentifications by considering the basis of ambigueity in perception, and the inadequate resoluion of

such matters by cmpircism.

[ntroduciion

Rock arl students have so Far neplected to deline how
rock urt s discriminated {rom other, often very similar
markings on rock surfuces, and this has prompted nume-
rous misidentifications:  urchoeologists have interpreted
rock art and other palocoart as natueal markings, while
ntury] or wiliturian markings have been described as rock
arl or porlable art in even more instanees, This problem
has dogged the disciphine since its beginnings, and so far
no remedy has been offered for it The present paper is one
of u series of five arlicles addressing the general subject,
The first dealt with nuurad markings in limestone caves
(Bednarik 1991a), the second with linear surface markings
on Palacolithic ivory, booe and ostrich cgpshell objects
(Bednarik 19924), und the third with the widespread wall
mirkings of the cave bear of Gurope (Bednarik 19934,
The final paper in this series will address the most contro-
versial aspeet. the discrimination ol surface markings on
portable objects of the Pleistocene.

Intentional non-utilitarian anthropic marks (rock an)
account for less than one millionth of all rock markings on
this planet {us we shull seel, and ved they are apparently
the only ones considercd by researchers. Thousands of
scholarly books and tens of thousands of scientific articles
deal with them, while other rock markings have never been
scicntifically examined in any comprehensive form, in any
lunguage; we have alimest no scientific litersure on them,
This stute of affairs offers an example to iflustrate that
what we so carelessly call science is an anthropocentinic
pursuit, tially self-cemred and thus scientifically almos
irretevant, I science were the balanced approach to the
natural pheoomena it purports to be we should have
countless publications on non-anthropic rock markings,
That we possess almost none shows that our *science’ is no
more than a caricature of what it professes to he,

A seiemtific definition of rock an is that it consists of
rock markings which are detectable by ‘normal’ human
sensory  facultics, be. vision and touch, which were
prodoced intemtionally by members of the genus Heowa,
and which are concept-mediated externalisations of a cans-
cious awareness of some form of perceived reality, This
means, among other things, that rock markings not usually
detectable by humans (for instance, arrangements of

crystals of anmisotropically discrete properties, or any confi-
purations of magnetic, chemical or petrographic proper-
ties) would not be rock art {(even thoush they may well be
perceptible w an interstellar visitor who might use wtally
different sensory faculties). Similarly, the types of scraich
marks cave bears prodoced to communicate with other
cave hears {Bednarik 1988, 1993a), although readily
detectable by humans and apparcotly even posscssing
scmiolic properties, are not rock art — even if they may
resemble it wery closely, This definiion negates all
humanistically derived definitions of rock art, which
involve culture, intemionality, communication, intellect,
picture making, und similarly sepiens-centric notions,
which are peither the preserves of humans, nor are they
very helpful in analysing the subjects addressed with them,

That petroglyphs are detectable by our tactile sense
seems incidental, and rock art is clearly almed at the visual
sense. Hence it s parlicularly relevant o consider what
renders rock art visible, For primates, visibility derives
from contrast through colour difference, or {Tom contrast
through reliel, In the sccond case, visibility is aitributable
to & combination of depth perception and colour varistions
doe to shadow, The detection of sclectively reflected
wavelengths of light (*colour vision™) s anributable o the
rod cefls and cone cells of the eve’™s reting. The rod cells
contain light-sensitive thodopsin {retinu] and the protein
opsin, whose reaction Lo light senerates an impulse in the
pptic nerve) and are arranged i dises at right aneles w the
light entering through the lens. They are mainly responsi-
ble for detecting low intensity lighi, and in bumans there
are three types that respond 1o specific spectra of wave-
lengths, This means that all react to white, which is
composed of all wavelengths, The cone cells are more
sensitive to details of an image, and they contuin pigments
that muke cach cell seositive w one of the basic three
eolours.

Visual properties of rock an are, however, shared by a
great variety of other phenomena, Many types of rock
markings are readily detectable by the human eye, and
some resemble rock ant closely, To discriminate between
those markings which the rock an student wishes o consi-
der and those that are very similar to them can be difficult.
It is the purpose of this paper (o address these difficulties,




24 Rock Art Research 1994
and this is attempted by describing and defining all types
of humanly perceivable rock markings that could possibly
resemble rock ar. But before addressing the discrimination
of rock markings it is advisable to consider what might
render their misidentification possible.
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Figure 1. This marking on the ceiling of Robertson Cave,
Sonth Australia, measures abowt 22 cm. Most observers
wonld identifv it as an engraving, particilarly as it has
heen said in Australion archaeciogical lireranire that
eitiinet] species do not mark cave ceilings, This marking
was in fact produced by an extinet megafannal species
{eidnmrost certainly by Thylacoleo camifex),

If a rock marking by one species, such as the cave bear,
can be misinterpreted by specialists (e.g. archagologists) of
a second species as belonging to itself, then it must be very
similar to what the human observers expect of a human
marking (Figure 1). It would be interesting to know
whether cave bears would be susceptible to the reverse
misidentification. Yisual ambiguity is a fascinating, multi-
faceted subject for rock art students which has been inade-
quately explored (but cf. Davis 1986). One of the reasons
for the example just mentioned (cave bear scraiches have
often been misinterpreted as Palasolithic engravings) is
that the two species, Home sapiens sapiens and Ursns
spelaeus Rosenmiiller, belong to the same biotic regime
(that of the planet Earth; Bednarik 1992b), they are of
similar size, and use similar sensory faculties. If one of the
two species detected objects not by vision, but by some
other sense, their intentional markings might be so differ-
ent that they could not be confused; indeed, the other
species may not even detect them then. Many other types
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of rock markings were made by non-human animals, or are
the result of other factors, and they are simply phenomena
which happen to fall within given spectra of properties:
this is then entirely fortuitous. By contrast, a rock marking
that is, for instance, too small or oo large to have heen
ntade by humans is not normally misinterpreted as rock
art, so we can expect such detectable marks to be a small
spectrum of a vasily larger range of natural markings,
which is likely 0 extend in many dimensions outside
human detectability.

We can conveniently rationalise from this, using a
defensible, non-humanistic anthropocentrism, that there
are bwo Lypes of rock markings which are detectable by
Home: those which are within his sensory range because
they are meant to be so {including some by other species
of similar range, such as the cave bear, but which are not
intended to be seen by humans), and those that are within
that range purely by accident, and may well extend outside
it o various dimensions related o modes of detect-
ability, The purpose of this distinction is not so much taxo-
nomical; rother, | wish 0 emphasise the difference
between humanist anthropocentrsm (which is unscientific)
and non-humanist anthropocentrism (which is conscious,
and thus scientifically permissible). 1 find it important that
this demarcation be undersiood and observed in our disci-
pline.

Rock art is conveniently divided into two major divi-
stons, which happen to be of roughly equal proportions
globally, Petroglvphs were prodoced by a reduoctive
method, ie. some material was removed from the surface,
They can be divided technologically (bas-relief, low relief,
sgralfito ele.; the latter is in no way related to graffito,
conversely) but are usually identified by more subjective
terms, determined by presumed method of production
{engraving, carving, pecking, pounding, etching ete.),
which is consistent with the frequent archaeological
subjectivism and humanism in the discipline. The second
major division, reck paintings, are attributable to an addi-
tive process of production: some substance was added to,
rather than removed from, the rock surface. These marks
have been better taxonomised (stencils, wet applied paints,
dry applied drawings, beeswax figures etc.), but in the
present context they are of considerably less interest, Not
surprisingly. rock paintings are far less prone to misinter-
pretation: paint or pigment traces are readily identifiable in
mest cases, and there are few natural products they might
resemble. The only other obvious source of misinterpreta-
tion is natural discolouration of rock surfaces, and there
are few published examples of their misidentification.

It follows that we are dealing here mostly with rock
markings that might resemble petroglyphs. This paper
offers a comprehensive taxonomy of these, consisting of
twelve types which fall into six logical classes, derived
from two basic divisions (Table 1). Rather than taking up
space in warranting this taxonomy, or in cxplaining how it
was derived, I shall simply list its components and explain
the issues invelved, always with the help of specific exam-
ples.

It is self-evident that this paper and the taxonomy it
offers suffer from the distinctive disadvantage of being
based largely on the work of one single rescarcher: there i3
no preceding work on the collective phenomenon of rock
markings, although it is of such massive proportions and of
such fundamental significance to the susceptibility of rock
art research to scientific methodology. It is thercfore
essential that practitioners be critical of and responsive 1o
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this paper, as it is the result of over thirty years of research
in what can only be deflined as a complete research
vacuum. The almost complete lack of previous work on
the identification of rock markings, and on the discrimi-
nation between anificial and natural markings, meant that I
had to start from vinual sersch — with scratch markings
— and what follows is likely to be centuries behind the rest
of much of science,

G, Geological rock markings

GP. Petragraphic markings
GP1. Inclusions in igneous rocks
GP2, Naturally enhanced inherent markings

GW. Wearhering markings
W 1. Solution marks
GW2. Exfoliation marks

GR. Kinerfe werkings
GEI. Taphenomic marks
GR2. Clastic movement marks

B. Biological rock markings

BP. Plant markings
BPL. Kioetic plant marks
BP2. Chemical plant marks

BA. Animeal mariings
BAl Animal scratches
BAZ, Animal polish

BH. Hunmaniv-mude merkings
BH1. Unimentional ar utilitarian anthropic marks
BH2. Mon-utilitarian marks

Table 1. A temative teaxonomy of mearkings on rock
strfaces which are readily perceprible by fuoneans, aned
which huave been, or could concelvally be, identiffed ay
petrogivphs,

We begin this exumination by considering three classes
of geological rock markings: petrographic, weathering and
kinetic markings (GP, GW, GK), In each of these classes, |
distinguish two types,

GP. Petrographic markings

| define as petrographic markiogs those found on rock
surfaces which are attnbutable to intrinsic structures or
inclusions found in rocks, and divide them into two hasic

types: those which derive their crucial characteristics of

visibility from inherent [uctors of specific arcas of rock
surface (Type GP1), and those in which this visibility has
been enhanced or accentumted by secondary processes,
notably selective solution or corrasion {Type GP2). The
averriding common churaeteristic of these markings, and
ane which they shure with no other type of rock marking,
is that the structures they are associated with always
extend beneath the surfuce of the rock, over distances
ranging from perhaps a millimetre w many centimetres,
even metres. In other words, these markings are atin-
butable w forms present in the rock struciure which
happen to have been truncated by the present surface, and
rendered visible by some characleristic or process. Quite
obviously, they can be easily distinguished from petro-
alyphs where they may resemble them by simple section-
ing of the rock, o examine whether their formution
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extends beneath the surfuce. However, this is neither
always readily possible, oor is it desirable to destroy the
rack in the process of determining the nature of o marking.
Hence it is requisite o possess some understanding of such
phenomena, In most cases a careful examination can
resolve the matter conclusively and, in any event, only
specific rock types seem susceptible o such markings.

GPL. Inclusions in igneons rocks

The phenomena o be considered under this heading
have not been significantly affecied by weathering proces-
ges, The marking on the rock surface is attributable 10 a
distinetive variation in the rock’s texture, Such xenoliths
formed in igneous rocks when, during solidification of the
magma, selective crystallisation occurred locally. Patterns
of crystallisation in these rocks are largely determined by
cooling rutes, which will favour some of the component
minerals over others. A variety of visually and often
structurally distinctive formations may be the result, and
where they become exposed on a rock surface, they may
resemble artificial rock murkings, The example used here
for illustration is from Hinchinbrook [sland, off the nonh-
eastern coast of Australia, between Townsville and Caimns.
These clongate, ovoid designs might resemble vulvae, and
the uniform proove sections are very much like those of
petroglyphs (Figure 2). The markings were {ound by
Michele Bird und Allan Plant on granite boulders exposed
at the seaward coast of the island.
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Figure 2. Natural petrographic markings on granite
bondder, Hinchinbrook {sfand, Qreeenstand, Awsirafia,
{Photograph by Michele Bivd. )
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The sorface pitting on the lower right of the photograph
suggests that the rock has been subjected 1o g degree of
surface corrosion not vsually experienced on granites, and
it is possible that the *designs’ were also affected by selee-
tive crision processes. However, they are certainly natural
leatures and there 1s no upambiguous evidence that they
wore cven enhanced or modified by anthropic intervention,
They may have been buried under sediment before the sea
rose to its present level and subjected the rock surface to a
loral erosion regime, This may have contributed to
rendering the markings more visible, because such pheno-
mena seem to be comparatively frequent on coastal expo-
sures. A classical example are the “whale and fish petro-
glyphs” at the Canadian linoral site Point no Poim (Hill
and Hill [974: 63}, which are certainly petrographic marks
aned have not been enhanced by humans, However, a clear
tlemarcation between my GP1 and GP2 markings is not
possible,

Although markings attributable to xenolithic inclusions
in igneous rocks may resemble petroglyphs very closely,
they are generally easy to identify by close petrographic
examination. especially microscopic assessment ol crys-
tallisation states, and also by surveying the nearby rock
surfaces 1o establish the full range of rock markings
present. As with many other types of natural rock marks,
there is often a spectrum of morphology, ranging from
those that resemble petroglyphs very closely to markings
that certainly do not, by any stretch of the imagination.
Once such a range has been identified objectively, it is
aften easy 1o see that the ‘'most convincing' markings musi
be seen in their full context of surface phenomena existing
at the locality in question.

Surface markings that are awributable o inclusions in
the rock fabric are of course nol restricted to igneous
rocks: they can be found in most other types of rock.
Among them are bedding strata and other formations in
sandstone, fossil casts in o varety of rocks, patches of
exotic minerals, products of replacement processes, and
many more, However, their nature is usually fairly obvious
and serious students of rock art have not experienced any
difficulties with them as far as [ am aware, They are there-
fore not considered here inany detail,

Another category of inherent petrographic marks is also
omitted from serious consideration here: over the years, a
number of people have sent me hundreds of specimens and
photographs of markings they perceive on the surfaces of
portable clasts. Some even perceive pictures on the frac-
ture faces of pebbles they break in half, and believe these
havie been placed into the stones by prehistoric people.
Sometimes they are dendritic markings, formed by crys-
tullised mincrals, but in most cases | have seen they are no
more than natural fmcture marks or colouration, crosional
puatterns and the like. 1 have also examined several reporis
of muze markings, which muay complelely cover vast
expanses of pavements, For instance, the owner of an
actual petroglyph site on Vancouver Island, Canada, 15
convinced that the barely perceptible, mottled pattern
effect on the pavement near her house is also anthro-
pozenic, in addition (o the true petroglyphs present there. |
ol Lo consider all these cases here because, 1o the best of
my knowledge, none involved an archaeologist, and there
seems no danger of professional misidentification of soch
phenmmena.

GP2. Natwrally enhanced inherent markings
Mt Loch is a minoe peak of Mt Hotham, in the Austra-
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lian Alps of Yictoria, Its summit consists of an extrusive
basalt cone, of locally well-developed hexagonal columnar
formations. In one small area just 60 m NNE of the
sumimit cairn there occur numerous distinctive surface
markings. Maost are circles of up to 10 cm in diameter;
there are also concentric circles. circles with central pit,
and joined circles or ellipses. Circles are often well-
shaped, and in many cases the groove widths, depths and
sections closely resemble those of archaic Awustralian
petroglyph traditions, Archaeologists have therefore consi-
dered the possibility of human manufacture.

Examination of the site showed that the basalt contains
inclusions from its igneous phase, which are rounded,
often clongate and cigar shaped, but which are petro-
graphically similar to their matrix. Where they are
sectioned on the rock surface they form circles. At the
comtact joints between each inclusion and the matrix occur
iron-rich minerals which promote local acceleration of
erosional processes, perbaps through the production of
corrosive agents, and the result is a distinelive proove
following the ouwline of the truncated inclusion. The joim
itself is not visible on the corroded base of the proove, and
the markings they form resemble very ancient petroslyphs
in every respect, particularly where more recent fractures
cross through them (Figure 33 Besides the dominant circu-
lar markings, there are also some more complex ‘designs’
(Figure 4). However, none of them is the work of humans,
nor is there any evidence that the grooves might have been
emphasised by human inlervention. These are clearly natu-
ral phenomena, and they are attributable (o a combinmion
of diagenetic factors and recent weathering.

Phenomena of this specific type are comparatively rare
and may be restricted 1o igneous rock, in which such inclu-
sions could form during crystallisation. This is not o
sugpest that there are oo inclusions of other types {for
instance, [ossi] casts or vesicle formations), bul it seems
that the surfave markings they might conceivably cause
cannotl be mistaken for petroglyphs by a reasonably expe-
ricoced observer even il there has been an emphasising
process at work, Other types of “naturally enbanced inhe.
rent markings' are not restricted o igneous rocks; they
have been observed on many types of rock, including
sedimentary facies, even limestones, They are still agtri-
butable to some inclusion, formation or other feature inhe-
rent in the rock fabric. These festures include the lamina-
tions often found in sedimentary rocks, especially sand-
stones, thin lamellae of intruded minerals, bedding planes
or mioute joints, and other stroctoral disconformities,
Where they are truncated by the rock surface, their struc-
tures may be subjected o differential soluion or corrosion,
which emphasise visibility of the phenomena, The mark-
ings so formed may then be an interplay of the geometries
ol the geolngical disconformity, and the relief or topogra-
phy of the rock surface where the two intersect: for exam-
ple, a sequence of inclined parallel rock lnminations inter-
scoted by o concave surface will resull in concentric ares
or semicircles, as is the case in my next exhibit (Figure 5).
This was {ound by me in a rockshelter below Signal Peak,
Gariwerd {Grampians), Yictora. The set of concentric arcs
resembles the archaie petroglyph ‘style” of Australia very
closely, including the groove section and pitted appearance
typical of pounded metifs. Despite its positioning and
appearance I attribute the markings to laminae of the sand-
stone, exposed by weathering processes (granular mass-
exfoliation) that formed the curved wall of the recess in
which the markings oceur,
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Figure 3.

Naturally enhanced
markings attribituble to
circular xenolithic
inclusions in basalt. Note
sectioned xenolith on
bottom edge of clast. M1
Loch, Australian Alps.
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10 Figure 4.

Partially preserved

markings at the Mt Loch

site, one being non-

cirenlar, strongly
resembling « petroglyph.

Figure 5.

Part of a concemtric
arrangement of markings
attributable to selective
weathering of inlrerent
sandstone strata.
Guriwerd (Grampians),
Vietoria.
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Figure 6.

Sofutiont grooves alorp
irfrerent foudes in Tertiory
finmestone, near Koongine
Ceve, Seuetlt Awstrafia,

Nat far to the west of this find, in the Tertiary limestone
karst of the south-east of South Australia, the photograph
in Figure 6 was taken, of a limestone pavement with paral-
lel solution grooves attributable to inherent fault lines in
the rock.

Horizomal and other teclonic stress lines in limestone
caves are often emphasised at the rock surface by salution
und other processes resulting in grooves, Sometimes these
marks resemble rock art, but in the vast majority of cases
their peomorphological nature is quite apparent. Newver-
theless, there have been cases of misidentification, inclu-
ting one of the most spectaculur cases we have in the lie-
rature, In 1981, Rogers reported discovering 'the First
examples in Britain of Palacolithic parieta] cave art’. He
hud found what he thought were engraved pictures of two
animals owtside a cave in the Wye Valley (Rogers 1981,
The grooves were described as possibly being inlaid with
malachite, a technique never hefore reported in Pleistoceng
art. There were several other aspects of the article which
should have suggested that the report was either a hoax or
a misidentification, bwi none of this prevented it from
being published in o supposedly prestigious journal, and in
lact after it had been examined by several specialists and

Figure 7.

Network of natwrafly
enhanced rock markings,
Republic of Macedoni,
{ Photograph v Dusko
Aleksovski.)
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unanimously rejected by them. The figures were found to
be entively natral markings (one fructure line, possible
Irost damage, some “current bedding microstructures” and
recent exfoliation) , and the ‘inlay” in some of the grooves
forming them was algae (Sieveking 1982). Indeed, the
‘cave’ is only u shallow rockshelter and a Pleistocene
pelroglyph would have been most unlikely to have
survived in the British climate,

In the cited case only o few rock markings were present,
but fine fissurcs which were emphasised by natural proces-
ses can wlso oceur as dense networks, and where these are
observed on prominent rock outeraps they cun be casily
misidentified as anthropogenic markings. A good example
is provided by the natural grooves entirely covering the
bedrock outcrop depicied in Figure 7, from the central
region of the Republic of Macedania,

GW. Weathering markings

The rock markings listed under this heading exhibit no
readily apparent evidence that they are atiributable o some
inherent structural disconformities, inclusions or flaws in
the rock, Ruther, they appear to be the result of weathering
processes that are active only at the interface of lithosphere
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