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PRELIMINARY RESULTS OF THE EIP PROJECT

Robert G. Bednarik, Giriraj Kumar, Alan Watchman and Richard G. Roberts

Abstract. The primary rationale of the Early Indian Petroglyphs Project isto investigate claims of the
occurrence of Lower Palaeolithic petroglyphsin central regions of India. Other purposes of thismulti-
facetted research project areto provide new datafor the chronol ogy of the Middle and L ate Pleistocene
hominin history of India; to introduce scientific methods of rock art dating in this country; and to
investigate its Lower Palaeolithic stone tool industries. This project, a collaboration of Indian and
Australian researchers, was commenced in 2001. It involves archaeological excavations, a range of
analytical studies and intensive field surveys, and it will continue for several more years. Since its
findings are of considerable significance it would not be appropriate to defer the publication of all
details until after its completion. The present paper is a detailed progress report of thiswork, offering
an overview of its theoretical base and presenting its first tangible results. They indicate that L ower
Pal aeolithic petroglyphs have been located at two sites, and may exist at afew othersnot yet adequately
investigated. These initial results also provide the first datings of Indian rock art, secured from many

sites of petroglyphs and pictograms in various parts of central India.

Introduction

Disciplines such as palaeoanthropol ogy and Pleistocene
archaeology are often susceptible to fadsinduced by spec-
tacular finds, which is probably due to the inherent uncer-
tainties governing these disciplines. There is a pattern of
over-reaction when new discoveries are accepted, some-
times not warranted, and sometimes leading to neglect of
alternative possibilities. An example is the preference of
Africaasthe sole arenaof human evolution that devel oped
since the important east African finds, initially by the
L eakeys and othersworking with them. Prior to the 1950s,
Asia shared with Africathe status of likely locus of initial
human evolution. Since then the case for an Asian contri-
bution to human evolution seemed to correspondingly di-
minish with every new find made in the Rift Valley and
elsewherein Africa

It may well by correct that hominoids originally arose
in Africa— though not necessarily in east Africa — but
neglecting alternative possibilities is not a scientific pro-
cedure to test this proposition. The geographical distribu-
tion of found and reported hominin remainsis not areflec-
tion of actual populations, it merely reflects taphonomic
factors, such as the presence of suitable preservation con-
ditions (alkaline and volcanic sediments), serendipitous
erosion of fossil strataand therelative intensity of relevant
research activities. It is obviousthat hominin remains have
been recovered only where particularly suitable sedimen-
tary conditions apply, such asrapidly laid down ash layers,
loess terraces or limestone cave deposits. They have not
been recovered in other geological environments. Unless
one made the absurd assumption that hominins avoided

regionswheretheir remainswould have no chances of pres-
ervation, we have to accept that distribution maps of
hominin finds are of suitable regional geologies, and not
of hominin distribution.

Similarly, it has not been demonstrated satisfactorily
that all of human evolution occurred in Africa, from where
successive waves of hominins are said to have colonised
the world. This is biologically unlikely and the evidence
from eastern Asia contradicts it consistently. Hominins
existed at least in China and Georgia by the end of the
Pliocene (Huang and Fang 1991; Huang et al. 1995;
Ciochon 1995), but we do not know how much earlier they
arrived or where else they occurred. As creatures of tropi-
cal latitudes, hominins werein no position to adapt to cool
climatessuch asthat in Chinaor, inthe Middle Pleistocene,
northern central Europe, unlessthey had cultural means of
coping with such environments. These could haveincluded
clothing, fire use, shelter construction and social structures.

Unless we assumed that Homo habilis or ergaster
hominins reached eastern Asia via Siberia we have no
choice but to accept that they colonised southern Asia, and
most specifically, the Indian subcontinent, before they could
have reached China, Java or Flores. On the basis of the
fossil record asit stands, essentially erectoid hominins seem
to appear in Africaaswell as eastern Asiaat the very same
time, during the Plio-Pleistocene (Swisher et a. 1994). In
whichever direction these presumed migrationstook place,
we should assumethat Indiawas greatly involved, and that
India has been occupied by humans at |east since the first
appearance of Homo erectus, if not earlier. Yet the Indian
subcontinent has been much neglected in pal aeoanthropol o-
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gical research, despite the much earlier presence there (and
at several other sitesin Eurasia) of Ramapithecus.

Even more disturbing should be the way in which we
have come to be accustomed to think of hominin evolution
asaprocessthat concernslargely or only the species’ physi-
cal changes through time. The study of physical evolution
of homininsis concerned mainly with the development of
cranial architecture, and to a lesser extent with issues of
body posture and other post-cranial evidence. The non-
physical evolution of humans, i.e. the cognitive, intellec-
tual and cultural changes they experienced, is completely
ignored in this practice. We are not speaking in favour of a
humanistic viewpoint here, or suggesting that humans need
to be studied by different standards than other animals.
Rather, we point out that such factors astechnology or sym-
bolling became major evolutionary selection criteria, hence
to ignore them seems to defeat the purpose of the investi-
gation. There can be little doubt that, at some stage in
hominin evolution, such factors as the ability to create
models of reality or ‘ consciously’ selecting breeding part-
ners must have appeared, because they existed in histori-
cal times but are not thought to have been present in the
Pliocene ancestors. In no other genus do such factors as
technological or cognitive competence play any significant
selectiverole, if indeed any at all. Yet in the human, they
far outweigh traditional selection criteria(e.g. camouflage,
toleranceto toxins, body weaponry, plumage) in determin-
ing evolutionary success. The processes of humanisation
werein al probability much more determined by the com-
plex ethology of hominins and by powerful factorslargely
unrelated to physical development. The defining charac-
teristics of humans and their evolution have largely been
disregarded in pursuing the two main preoccupations of
palaeoanthropology, hominin origins and the emergence
of modern humans. There is, contrary to much writing on
this subject, not one iota of evidence that the appearance
of what is often described as ‘modern human behaviour’
appeared together with physical ‘modern’ traits. On the
contrary, these two features are almost certainly uncon-
nected and appeared separately. Yet throughout recent work
in human evolution, thereisausually unstated expectation
that the origins of modern humanswill also provide uswith
a master key for opening all secrets of the non-physical
evolution of hominins. Thisisclearly afallacy, as much so
asasimilar belief of previous centuries that cultural supe-
riority wasracially determined. The people who promoted
these views yesteryear were equally wrong, and it is hard
to believethat these notionsremain still ingrained in main-
stream archaeol ogy.

Moreover, it is becoming increasingly apparent that
much of non-physical human evolution may have occurred
outside of Africa, and in particular southern Asiais a re-
gion in need of specia attention in that context. For in-
stance, it was apparently here that H. erectus took to the
seaaround amillion years ago, perhaps first in what today
is Indonesia (Bednarik 1995a, 1997a, 1999a). The almost
complete absence, east of Wallace's Line, of land-bound
eutherians larger than small rodents indicates, as Wallace
(1890) correctly deduced, that there was never aland-bridge
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to the geologically very young islands of Nusa Tenggara
(Lesser Sunda Islands). Proboscideans and hominins are
the notable exceptions, and in the case of the former we
know that they can swim more than twice the distance any
other land mammal can (Bednarik and Kuckenburg 1999).
But humans lacked their trunks and buoyancy, and the fact
that no other species made it across on vegetation matter
suggeststhat H. erectus used something that was not avail-
ableto other animals: a propelled watercraft. Without pro-
pelling power, nobody can cross seastraits, because of their
strong transverse currents. Any archaeologist disputing this
isobliged to disprove the proposition by demonstration (cf.
Morwood and Davidson 2005).

Early seafaring, however, is far from being the only
evidence suggesting that southern Asia could have been a
hub of cognitive development in hominins. For instance,
some of the earliest recorded use of pigment and presumed
collection of crystal prisms comes from India. Among the
numerous haematite pebbles from the Lower Acheulian of
Hunsgi, Karnataka (Paddayya 1976, 1979, 1991; Paddayya
and Petraglia 1996/97), one was found to bear an abrasion
facet that indicated that it had been rubbed against a hard
rock surface, apparently inthefashion of acrayon (Bednarik
19904). Another Indian find of relevance are six tiny but
complete quartz crystalsfrom the L ower Acheulian of Singi
Talav, Ragjasthan (Gaillard et al. 1990), which are much
too small to have served as stone tool material (d'Errico et
al. 1989). They are assumed to have been collected from
different localities, purely for their visual properties, and
not for utilitarian reasons. This implies a rudimentary ap-
preciation of ‘special qualities', or discrimination of ordi-
nary from exotic objects, and the use of haematite and ochre
pigments implies symbol use (Bednarik 1990b). Another
factor of relevance is that the stone tool assemblages of
Indonesian seafaring hominins of theend of the Early Pleis-
tocene, and those found from the same time in north-west-
ern Africa (the Strait of Gibraltar may have also been
crossed then; Bednarik 1999b) are among the technologi-
cally most developed of the period. These and other as-
pects suggest southern Asia, a geographically central re-
gion, was where much of cognitive human evolution oc-
curred (Bednarik 1995b: 628). Southern Asia may have
given rise to very early human achievement of such mag-
nitude that many archaeol ogists are still unprepared to ac-
cept it today.

Thediscovery of the oldest known rock art in theworld
in India, the subject of this paper, adds yet another intrigu-
ing dimension. But it also highlights the neglect of
Palaealithic studiesin the subcontinent, and the need for a
greatly improved effort in exploring the Pleistocene his-
tory of that region. It is possible that the technological,
cognitive and cultural development of hominins occurred
primarily in the major centres of human occupation, such
as southern Asia, the Middle East and parts of Africa. Itis
less likely to have occurred in peripheral regions, such as
the geographical cul-de-sac of south-western Europe, as
the orthodox and neo-colonialist model would prefer. The
evidence currently available projects southern Asia as a
prime candidate for such developments, as a hub of non-
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physical evolution. However, the Lower Palaeolithic of
India lacks even a rudimentary chronology, and its early
phases, especially the cobble tool industries, have been
neglected severely. Palaeolithic research in the subconti-
nent needs a new impetus, a new dynamism. Hominin re-
search has been focused on Africa long enough, and has
been very productive. It is now time to shift the centre of
attention to southern Asia — if only to prevent our geo-
graphical bias from formulating and preferring a distorted
paradigm.

Reviewing the Lower Palaeolithic of India
R. G. Bednarik

When we consider the Lower Palaeolithic period glo-
bally, we find ourselves referring to some quite specific
constructs as they have been promoted in world archaeol -
ogy. For instance, we might think of an immensely long
period of time during which there was supposedly very
little cultural or technological development. This tends to
prompt us to see this as evidence indicating that there was
also very little cognitive and intellectual evolution during
this lengthy period. In this sophism we ignore that in the
ethnography of recent populations, such asAustralids, such
technological conservatism usually has other reasons, and
isno indication at all of non-technological status. Another
dominant concept is that the Lower Palaeolithic beginsin
Africa, especially eastern Africa, and expandsfirst to Asia,
then to Europe. Africa remains the focus of hominin evo-
[ution, and it remains the source of all important devel op-
ments in this process up to the appearance of essentially
modern humans, still in that continent.

In broadest terms, thisis the kind of initial mindscape
characterising how we tend to perceive the Lower Palaeo-
lithic. When we look at it more closely, we make out some
of the detailsthat have contributed to formulating thisdomi-
nant construct: the few specific stone tool traditions that
are being identified, especially the Acheulian. Other per-
ceived traditions, such as the Oldowan, Clactonian,
Soanian, Abbevillian and Tayacian, are even less defini-
tive and sometimes quite nebulous formulations. We also
relate specific human fossil remains to this coarse frame-
work. But when we consult our models for greater detail,
about how the peopl e of the Lower Palaeolithic really lived
or what their various abilities were, we find that there is
extensive disagreement.

Indeed, the spectrum of views is so great here that it
includes literally all possible options. At one extreme end
we have model s such asthat of Davidson and Noble (1990),
who ‘propose that all human ancestors [prior to moderns]
should be considered as apes, closer to chimpanzees than
to humans'. At the other extreme we have views that grant
these hominins largely modern human capacities. In other
words, their cognitive statusis to be found somewhere be-
tween that of apes and that of Homo sapiens sapiens. It is
immediately obviousthat we could have arrived at thisfind-
ing without the help of archaeologists, and if thisisall they
have come up with, after a couple of centuries of investi-
gation, then there seem to be some serious deficienciesin
theway archaeology operates. Thiskind of interpretational
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latitude would not be acceptable in disciplines less than
half the age of archaeology, for instance, in ethology or
plate tectonics.

Before tackling this ambitious task of bringing into fo-
cus the relevance of Indiato world palacoanthropology it
ismost appropriate to review the basic knowledge we cur-
rently have about the Middle Pleistocene (and earlier)
hominin occupation of this country. Although the Lower
and Middle Palaeolithic stonetool traditions are widespread
(Petraglia1998), represented in massive quantities and ty-
pologically well explored in India (Korisettar 2002), their
absolute chronology has remained largely unresolved so
far. Thisis due both to a paucity of excavated sites (most
known sites are surface scatters) and a pronounced lack of
well-dated sites. Prior to the excavation of three Bhimbetka
sites in the 1970s, only one primary Acheulian site had
been excavated in India (Bose 1940; Bose and Sen 1948).
There are some preliminary indications that the Middle
Palaeolithic commenced prior to 160 ka (160 000 years)
ago. At Didwana (V. N. Misraet al. 1982; V. N. Misraet al.
1988; Gaillard et al. 1986; Gaillard et al. 1990), thorium-
uranium dates for calcrete associated with Middle
Palaeolithic industries (V. N. Misra 1989) range from
144 000 years upwards. Their validity is reinforced by a
thermol uminescence date of 163 000 + 21 000 yearssp from
just below thelevel dated by Z2°Th/Z*U to 144 000 + 12 000
years Bp. A single thermoluminescence date for a Middle
Palaeolithic deposit in a sand dune in Rajasthan has been
reported to be >100 000 years sp (Korisettar 2002).

Another indicator of age comes from the Jhalon and
Baghor formations in the central Narmada and Son val-
leys, rich in mammalian faunal remains and stone tools.
They contain alayer of Youngest TobaAsh, up to 3mthick
(Acharyyaand Basu 1993), which has been dated at 74 000
+ 2000 years Bpr in Indonesia, based on argon and potas-
sium-argon determinations (Chesner et al. 1991). At the
upper end of the time scale, carbon isotope dates as young
as 31980 + 5715/ - 3340 (Mula Dam, Maharashtra) and
33 700 + 1820/ - 1625 yearsep (Ratikarar, Madhya Pradesh)
have been reported for Middle Palaeolithic horizons (V. D.
Misra1977: 62).

Prospectsfor acomprehensive temporal framework are
at least as bleak for the Lower Palaeolithic period, which
isrepresented primarily by Acheulian industries. However,
thisdominance of Acheulian formsmay well be an artefact
of collecting activities that may have favoured the easily
recognisableA cheulian types, notably well-made handaxes.
Several attempts to use the thorium-uranium method, at
Didwana, Yedurwadi and Nevasa (Raghvan et al. 1989;
Mishra 1992), placed the Acheulian beyond the method’'s
practical range (which ends at about 350 kaer). But one of
the molars from Teggihalli did yield such a date (of Bos,
287 731 + 27 169/ - 18 180 *Th/>*U years Bp), as did a
molar from Sadab (of Elaphus, 290 405 + 20 999/ - 18 186
years Br) (Szabo et al. 1990). However, an Elaphus molar
from the Acheulian of Tegihalli is over 350 ka old. An at-
tempt to estimate the age of a presumed Acheulian cupule
in Auditorium Cave, Bhimbetka, by microerosion analysis
remained inconclusive because the age was also beyond
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that method’s limit, which is thought to be in the order of
100 kain this particular context (Bednarik 1996).

Whilethe L ower Acheulian remains essentially undated,
preliminary indications suggest a late Middle Pleistocene
antiquity for the Final Acheulian. Thorium-uranium dates
from three cal careous conglomerates containing Acheulian
artefacts suggest ages in the order of 200 ka (Korisettar
2002). These results are from the sites Nevasa (Pravara
Basin), Yedurwadi (Krishna Basin), and Bori (Bhima Ba-
sin). The most recent date so far for an Indian Acheulian
deposit is perhaps the uranium-series result from a con-
glomerate travertine in the Hunsgi valley (Karnataka),
which seemsto overliealL ate Acheulian deposit (Paddayya
1991). The travertine's age of about 150 ka at Kaldevana-
halli appearsto confirm that the change from the Lower to
the Middle Palaeolithic occurred between 200 and 150 ka
ago.

In addition to these very sparse dates from the earliest
periods of Indian history, there are several presumed ‘rela-
tive datings’, but these were always subject to avariety of
qualifications. Early research emphasised the relation of
artefacts to lateritic horizons (but cf. Guzder 1980) and
biostratigraphic evidence (de Terra and Paterson 1939;
Zeuner 1950; Badam 1973, 1979; Sankalia 1974), which
often resulted in doubtful attributions. Sahasrabudhe and
Rajaguru (1990), for instance, showed that there were at
least two episodes of laterisation evident in Maharashtra
and that extensive fluvial reworking occurred. Attemptsto
overcome these limitations included the use of fluorine/
phosphate ratios (Kshirsagar 1993; Kshirsagar and
Paddayya 1988-89; K shirsagar and Gogte 1990), the util-
ity of which was affected by issues of re-deposition of os-
teal materials (cf. Kshirsagar and Badam 1990; Badam
1995). Similarly, attemptsto use weathering states of stone
tools as ameasure of the antiquity of lithics (e.g. Rajaguru
1985; Mishra 1982, 1994) are plagued by the significant
taphonomic variablesinvolved in weathering processes (cf.
Bednarik 1979). The emergence of anomalous results and
inconsistencies established in recent yearsillustratesadis-
tinct need for a chronol ogical framework based on a series
of reliable numerical age estimations, especially from un-
disturbed Lower and Middle Palaeolithic occupation de-
posits.

There remains wide disagreement about the antiquity
of the Early Acheulian. Based on the potassium-argon dat-
ing of volcanic ash in the Kukdi valley near Pune to 1.4
million years ago, some favour that magnitude of age for
the earliest phase of that ‘tradition’ (S. Misraand Rajaguru
1994; Badam and Rajaguru 1994). An age of well over
400 ka seems also assured by thorium-uranium dating (S.
Misra 1992; S. Misra and Rajaguru 1994). Others, espe-
cially Acharyyaand Basu (1993), reject such agreat antig-
uity for the Early Acheulian in the subcontinent.

By the time we arrive at the earliest phase of human
presence in India, the available record fades into non-ex-
istence. It consists of afew tantalising mentions of archaic
cobble tools, similar to those of the Oldowan, well below
Acheulian evidence and separated from it by sterile sedi-
ments at the first site it was described stratigraphically
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(Wakankar 1975). These quartzite tools from Auditorium
Cave at Bhimbetka are partially decomposed and have not
yet been studied in any systematic way. Sinceit islogical
to expect human occupation evidence in India for at least
1.8millionyears, it isto be expected that cobbletools should
precede the bifaces of the Acheulian, and one would have
assumed that these have attracted some attention. In real-
ity, they have remained practically ignored. While it may
be justified to argue that much of India presents sedimen-
tary facies that are less than perfect for the preservation of
osteal remains, which may explain the dearth of skeletal
remains, this should not prevent the preservation of stone
tools. Yet undeniably the first phase of human presence,
perhaps the entire first half of human occupation of India,
remains in effect archaeologically unexplored.

The need for a secure chronological reference frame
for the earliest Indian history is not merely alocal, south
Asian issue, it is an issue of global relevance. As noted
above, the presence of early homininsin eastern Asiaren-
dersit almost inevitable that they also occupied India be-
fore they could have colonised the eastern regions (i.e. if
we make the reasonable assumption that hominoids ini-
tially evolved in Africa). Their development of maritime
navigation about a million years ago in Indonesia as well
as the relative sophistication of stone tool traditions in
Flores and Timor (Bednarik 1995a, 1997a, 1999a, 2000;
Bednarik and Kuckenburg 1999; Morwood et al. 1999) are
of importance to questions of the cognitive and techno-
logical development of hominins. The proposition that very
early palaeoart traditions developed in southern Asia adds
further impetusto theideathat while Africamay have been
the engine house of physical human evolution, at least ini-
tially, southern Asia was a hub of cognitive and techno-
logical evolution. But in comparison to the archaeol ogical
attention lavished on eastern Africa, the L evant and south-
western Europe, the Pleistocene human history of Indiahas
been significantly neglected. Yet its potential in illuminat-
ing key issues of hominin development may well be un-
equalled anywhere in the world. Our project intends to
improve our understanding of the chronology of these early
developments.

The only two hominin fossil specimens of Asiafound
between the Levant and Java, the Narmada calvaria (Fig.
1) and clavicle (Fig. 2), were both recovered at Hathnora
(H. de Lumley and Sonakia 1985; Sankhyan 1999), about
forty kilometres south of Bhimbetka, where Acheulian
petroglyphs werefirst identified (see below). The partially
preserved cranium was initially described as H. erectus
narmadensis (Sonakia 1984, 1997; M.-A. de Lumley and
Sonakia 1985), but is now considered to be of an archaic
Homo sapienswith pronounced erectoid features (K ennedy
et al. 1991; Bednarik 1997a). Its cranial capacity of 1200
to 1400 cubic centimetresis conspicuously high, especially
considering that this is thought to be a female specimen.
Theclavicle, however, isclearly froma’‘ pygmy’ individual,
being under two thirds of the size of most modern human
groups. Itisof anindividua of abody sizesimilar toHomo
floresiensis. Both specimens are among the most challeng-
ing hominin finds ever made, yet both remain widely ig-
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Figure 1. The Middle Pleistocene Narmada cranial
fragment, Hathnora, south of Bhopal, central India.

nored. Thereis, however, no evidence to show that the two
finds are of the same individual, or even of the same sub-
species. They simply co-occurred in the Unit | Boulder
Conglomerate of the Hathnora site (H. de Lumley and
Sonakia 1985). The rich accompanying fauna implies a
middle or late Middle Pleistocene age for the hominin finds.
It comprisesthree Elephantidae, five Bovidae, ahippopota-
mus, a horse, a pig and a cervid. The equally rich stone
tool assemblage from the same unit consists of Late
Acheulian to Middle Palaeolithic tools. The stratum ex-
tends elsewhere along the central Narmada valley and is
generally rich in Middle and Late Acheulian industries,
featuring alarge number of handaxes, cleaversand discoids.

The hominin-bearing sediment at Hathnora has been
suggested, without much tangible evidence, to be in the
order of 200 000 years old. The only secure age informa-
tion comesfrom aseries of palacomagnetic determinations,
according to which the entire relevant sediment sequence
at Hathnora is of the Brunhes Normal Chron, hence the
human remains must be younger than 730 ka (Agrawal et
al. 1988, 1989). On the other hand it is unlikely that they
are under 150 kaold. Within thisrather long interval, both
tool typology and fauna point to the uppermost time zone.
Having examined the Narmada calvaria |l consider that its
most likely ageisinthe order of 200 ka, because its essen-
tially modern cranial volume renders a greater age highly
unlikely. | am amazed that in the recent claims concerning
another Pleistocene pygmy, Homo floresiensis, the exist-
ence of these Indian specimens was entirely ignored
(Morwood et a. 2004). Thetenor of the description of this
Indonesian species on the tenuousness of current palaeo-
anthropological models of hominin evolutionin Asiawould
have gained much support from the Narmada ‘ dwarf’ spe-
cies. But the authorswere apparently unaware of thisfind's
relevance, and in accepting the spin doctors’ hobbit spin
ignored the real heuristic potential of the issue. After all,
H. floresiensisis merely an endemic island species, easily
explained as such, and of no major consequence to pan-
Asian evolutionary history. Narmada's hominins, on the
other hand, pose significant interpretational challenges: how
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Figure 2. The Middle Pleistocene Narmada clavicle from
Hathnora.

can we account for the fact that the only hominin fossil
from such a huge land area combines the cranial architec-
ture of H. erectus (massive supraorbital torus, slight oc-
cipital bunning and post-orbital constriction; Bednarik
1995b, 1997a) with a cranial capacity exceeding that of
modern humans? That palaeoanthropology has not ad-
dressed this phenomenon in any sustained fashion provides
much stronger evidencefor itsinability to formulate a plau-
sible model than a possibly endemic, marginal population
on asmall island. The obvious answer is that we have, re-
aistically, not the faintest idea of the course of Asian
hominin evolution, because major chapters have yet to be
written about it. In these circumstances the African em-
phasis in palaeoanthropology is inopportune and counter-
productive.

The coincidence of the geographically very isolated
Narmada hominins, distinguished respectively by excep-
tional brain size and pygmy size, with the earliest known
petroglyphs, spatially and quite possibly chronologically,
isatantalising aspect of the evidence asit currently stands.
Could there be merit in speculating why the earliest rock
art known in the world happens to occur in the same area
as these important and yet aimost completely neglected
human specimens?

Theearly rock art of India
R. G Bednarik

Whenever we read of the early rock art of the world,
the first region and often the only region finding mention
is the Franco-Cantabrian cave art province of northern
Spain and southern France, with its famous corpus of Up-
per Palaeolithic cave art. Few publications even mention
that Pleistocene rock art may exist elsewhere, and almost
alwaysthe detailsremain elusive. Thisalready illustratesa
significant Eurocentric bias, because the largest body of
surviving lce Agerock art is almost certainly that of Aus-
tralia. In that continent alone, many thousands of sitesin-
clude what is thought to be a component of Pleistocene
petroglyphs, numbering perhaps in the hundreds of thou-
sands of motifs. Not only is this body very much greater
than that of the European cave art, it is of cultures belong-
ing to a Middle Palaeolithic rather than an Upper
Palaeolithic technol ogical mode (cf. Foley and Lahr 1997).
Even in Europe itself, we have at least one instance of
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Figure 3. Limestone slab with cupules and other work traces, placed with the
cupules on the underside over Neanderthal burial 6, of an infant, La Ferrassie
cave, France.

Figure4. Map of central India, with principal sites mentioned in this paper: 1 -
Bajanibhat, 2 - Moda Bhata, 3 - Morajhari, 4 - Daraki-Chattan, 5 - Bhimbetka,
6 - Hathnora, 7 - Raisen.

Middle Palaealithic rock art, the eighteen cupules that covered the underside of a
large limestone slab (Fig. 3) placed on top of LaFerrassie burial No. 6, the grave of
aNeanderthal infant (Peyrony 1934). This, however, isan isolated case, whereasin

other continents, pre-Upper
Palaeolithic rock art and portable
palaeoart is much more common
(Bednarik 1992a, 1993a, 1994a,
2001a, 20023, 2003).

While we have huge numbers
of Middle Palaeolithic rock art
motifs, mostly fromAustralia, the
incidence of Lower Palaeolithic
cases remains, admittedly, very
rare, and confirmed cases of it
remain limited to India. Neverthe-
less, thevery first Middl e Pal aeo-
lithic seafarers that reached Aus-
tralia, perhaps in the order of
60 000 years ago, may have
brought with them a tradition of
rock art production (Bednarik
1993b). These mariners are
thought to have ultimately origi-
nated in southern Asia, henceitis
relevant that the earliest rock art
we have in Australia is precisely
of the same type as the earliest
rock art we know of in India. It
consists exclusively of simple
petroglyphs, among which cu-
pules (cup marks) predominate to
the point of excluding almost all
other types. Moreover, the ol dest
rock art of Africa, at present pre-
sumed to be in the southernmost
part of that continent, also con-
sistsmostly of cupules (Bednarik
200243, 2003). So does the earli-
est rock art of North America, of
South America, and as we have
seen above, of Europe. Yet if we
examinetheworld literature on art
origins, this kind of distinctive
pattern is not conveyed in it,
which illustrates that this litera-
tureis fundamentally flawed.

In central India (Fig. 4), no
petroglyphs were reported until
quite recently, and it appears that
there had been no previous at-
tempt to locate any (Bednarik et
al. 1991). In 1990 eleven petro-
glyphs were observed in Audito-
rium Cave, thenatural focus of the
large rock art complex of Bhim-
betka, which otherwise consists
entirely of rock paintings. Two of
the petroglyphs, a cupule and a
meandering line (Fig. 5), had been
excavated by V. S. Wakankar in
an Acheulian occupation deposit
directly covering them (Bednarik
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Figure 5. Two percussion petroglyphs on boulder in
Acheulian layer, Auditorium Cave, Bhimbetka.

19933, 19944, 2001a, 2003; Chakravarty and Bednarik
1997: 58-9). The overlying Middle Palaeolithic stratum is
so solidly cemented by calcite deposition that the possibil-
ity of post-depositional disturbance can be ignored. How-
ever, it has been proposed that the remaining nine motifs
(al cupules), athough found above ground, are almost
certainly of similar age (Bednarik 1996). They are located
on the vertical panel of a huge boulder on the floor of the
cave, caled Chief’s Rock (Fig. 6). The Auditorium Cave
petroglyphs occur on heavily metamorphosed, extremely
hard quartzite, which was extensively quarried for stone
tool material in the Lower Palaeolithic. The Acheulian
handaxes and cleavers at the site, and elsewhere in the
Bhimbetka site complex, were made from it. The petro-
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glyphs occur in the central part of the cave, well protected
from weather, yet they are extremely corroded due to their
extraordinary antiquity. An antiquity well in excess of
100 000 years is confirmed by an attempt to analyse the
microerosion of one of the Auditorium Cave cupules
(Bednarik 1996).

The two Auditorium Cave petroglyphs below ground
were noticed before 1990 by Erwin Neumayer (1995), an
Austrian specialist of Indian rock paintings, who was un-
certain as to their anthropic origin. Michel Lorblanchet, a
French specialist of limestone cave art, examined them in
the 1990s and judged them to be natural rock markings
rather than petroglyphs. In my examination | was certain
that they are anthropic, but initialy | remained hesitant to
pronounce them so because of their obviousAcheulian age,
which at the time seemed impossible to reconcile with rock
art production. Only after examining the nine cupules above
ground microscopically and thus realising their extreme
antiquity did | gather the courage to propose the Lower
Palaeolithic age of those below Acheulian sediments
(Bednarik 19933, 1994a).

Kumar (1996) has since reported a second cupule site
in central India that appears to be of extremely great age.
Daraki-Chattan isasmall and narrow quartzite cave at the
foot of a prominent escarpment. Apparent Acheulian and
Middle Palaeolithic tools occur on the surface of its floor
deposit. The two walls of the cave bear more than 500 cu-
pules, and Kumar recognised that therewas arealistic pos-
sibility that their age might match, or at least approach,
that of the Auditorium Cave petroglyphs.

Since then, several more Indian cupule sites have been
proposed to be of Palaeolithic age. They include one site

Figure 6. East face of Chief’s Rock, Auditorium Cave, Bhimbetka, with some of its nine cupules visible near the scale.
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Figure7. Sratigraphy of trench Il in Auditorium Cave,
Bhimbetka, according to V. S. Wakankar, with the
position of the two petroglyphs shown. The sediment
layers are:

1 - Loose hlackish ashy earth with Historic finds,
2 - Blackish-greyish soil with Chalcoalithic,

3 - Greyish-reddish soil with Mesolithic microliths,
4 - reddish soil with Middle Palaeolithic tools,

5 - reddish soil with Acheulian |1,

6 - reddish soil with Acheulian I,

7 - reddish soil, archaeologically sterile,

8 - reddish soil and laterite with cobble tools.

near Kotputli, Rajasthan (Kumar and Sharma 1995), three
sitesnear Ajmer (Kumar 1998; Bednarik and Kumar 2002),
some further sites near Daraki-Chattan, and two more sites
near Gandhi Sagar. These developmentsrendered it neces-
sary to examine all these claims on acommon basis, and to
subject them to rigorous review.

The EIP Project
R. G Bednarik

These data reported from India contradict a great deal
of the current model of Pleistocene archaeology. If they
were being interpreted correctly, they would re-write the
history of cognitive and cultural evolution of hominins,
just as the Pleistocene evidence of seafaring has recently
revised the technological paradigm. It has become appar-
ent that language should be at least amillion yearsold, and
that alargely modern form of human cognition might have
developed during the reign of Homo erectus. Most of the
evidence these new claims are based on comes from the
general area of southern Asia. In view of their extraordi-
nary importance to world archaeology it is essential that
the claims concerning India’s extremely early petroglyphs
be examined thoroughly and critically. Mindful of thisneed,
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4 the establishment of a major

T research project focusing on
the examination of these In-
dian data, and of an interna-
tional scientific commission
to compile a comprehensive
dossier on these extraordi-
nary claims, wereinitiated by
the two principal authors of
thisreport. We called thisthe
Early Indian Petroglyphs
(EIP) Project and in 1999 Dr
Giriraj Kumar, the President
of the Rock Art Society of
India and | established it as
joint Project Directors.

In 2000 we met in Alice
Springs to assemble the EIP
Commission under the aegis
of the International Federa-
tion of Rock Art Organisati-
ons (IFRAQO) and various
other scholarly bodies, for-
mulating a rationale for its work (Bednarik 2001b). The
Commission isto investigate all matters concerning thevery
early rock art of India thoroughly, using methods such as
carbon isotope analysis, optically stimulated luminescence
dating, microerosion analysis, uranium-thorium analysis
and archaeological excavation. The Commission consists
of geologists, archaeologists, rock art scientists and
archaeometrists from India and Australia. In the course of
itswork so far, members of this Commission have already
conducted research at almost twenty cupulesitesin Madhya
Pradesh and Rajasthan, aswell as at numerous other, more
recent rock art sites. The fieldwork of the EIP Project was
commenced mid-2001 by G. Kumar and several colleagues,
and has peaked in late 2002 with an intensive campaign
involving several specialists (Kumar et a. 2002). A project
web-page was established at http://mc2.vicnet.net.au/home/
eipl/web/index.html. The first tangible findings were pre-
sented at the RASI-IFRAO congressin Agra at the end of
November 2004, but fieldwork has continued, and will take
several more years to complete.

However, the EIP Project is not limited to the investi-
gation of thevery early petroglyphsthemselves, it includes
also various objectivesthat are of considerableimportance
to Lower and Middle Palaeolithic studies of India gener-
ally. Notably, it includes a concerted endeavour to provide
some solid key reference datesfor these periods. One of its
aimsisto provide optically stimulated luminescence dates
for the two Bhimbetka main sites, Auditorium Cave and
the adjacent Misra’'s Shelter (V. N. Misra 1978). These
should supply reliable chronological anchor points for the
late Acheulian and the Middle Palaeolithic. At Daraki-
Chattan, numerous exfoliated cupule-bearing rock frag-
ments were excavated between 2002 and 2005, together
with a stone tool industry reflecting Lower Palaeolithic
features (see below). Asin Auditorium Cave, linear petro-
glyphs were also excavated on a boulder, and one in-situ
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cupule on the edge of alarge boulder was excavated under
Acheulian debris. The immense age of the extensive rock
art in this quartzite cave was thus demonstrated beyond
any reasonable doubt, and this confirms that the previous
claimsfor Auditorium Cave were not precipitate. They are
entirely consistent with the new evidence from Daraki-
Chattan, in every possible respect.

Yet another objective of the EIP Project, and one that
has already been achieved substantialy, is the introduc-
tion of scientific dating of rock art generally in India. This
is being achieved through the transference of rock art dat-
ing technology from Australia, including that of ‘direct
dating’ of pictograms (paintings and drawings). In addi-
tion to attempting an improvement in the chronological
framework of the Indian Palaeolithic, the project team also
intends tackling further neglected key issues, such as the
guestion of the Indian ‘pebble’ (more correctly ‘cobble’)
tool occurrences. If India has been occupied by hominins
longer than China, then we must assume that the occur-
rence of an Oldowan-typeindustry preceding the Acheulian
isareasonable expectation. Bearing in mind that Wakankar
(1975) has reported such an industry in Auditorium Cave
and that similar finds have been made el sewhere (e.g. Ansari
1970; Armand 1980), and now also in Daraki-Chattan (see
below), thisissue, too, requires clarification. Where cobble
tools occur together with an Acheulian, they clearly pre-
date the latter industry, sometimes being separated from it
by sterilelayers (in Auditorium Cave). It istherefore afur-
ther priority of the EIP Project to examine the status of the
early cobble tool industries of India. Thisis just one fur-
ther reason why Auditorium Cave has been made a princi-
pal focus of attention, because its sediments have been re-
ported to contain a complete sequence of the main phases
of hominin presence in the subcontinent, beginning with
cabble tools (Fig. 7). Finaly, the EIP Project is also in-
tended to consider the issues of site preservation, protec-
tion and management.

Whatever the eventual outcome of the EIP Project will
be, it is set to affect not only our concepts of Pleistocene
hominin development in southern Asia, but it will influ-
ence the way we view cognitive evolution generally.

The Bhimbetka petroglyphs
R. G. Bednarik

L ocated in the northern fringes of the Vindhyan moun-
tains, some forty kilometres south of Bhopal and the same
distance north of the Narmada hominin site, the quartzite
formations of Bhimbetka comprise 754 numbered shelters.
Over 500 of these shelters contain rock paintingsthat have
previously been attributed to various Holocene cultures,
starting with the Mesolithic tradition (V. N. Misra 1978).
Archaeological investigation began in December 1971, and
within three years eleven shelters had been partly exca-
vated. It was shown that some of these sites contained well-
stratified sequences beginning with Lower Palaeolithic
cabble tool industries, and ending with Historical depos-
its.

The focal geological formation of the site complex are
the quartzitic sandstone towers of Bhimbetka, dominated
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Figure 8. Plan of Auditorium Cave (Il F-24) and
Misra’'s Shelter (111 F-23). C - Cupule panel on east
side of Chief’'s Rock; N, E, S, W - the four passages of
Auditorium Cave; TR 1 and TR I - excavations by V.
S Wakankar.

by a spectacular rock under which site Il F-24 is located.
Auditorium Cave consists of a spacious horizontal tunnel
of about 25 m length, ending in a cathedral-like hall that
has three other openings, so that the plan view of the cave
resemblesacross (Fig. 8). Thefour entrances face the four
cardinal directions. In its very centre, clearly visible from
outside the longest passage, from the eastern entrance, lies
alarge, altar- or pulpit-like rock, caled Chief’s Rock by
local archaeologists. Its prominent flat and vertical wall
facesthe eastern passage squarely. On this panel isagroup
of nine extremely ancient cupules, which Wakankar had
thought were markings resulting from the use of the rock
asalithophone. They precede al surface deterioration that
is evident on the rock face, including the gradual exfolia-
tion of a 14 to 20-mm-thick cutaneous layer. Once fully
detached it will obliterate all cupules. It isimpossible that
the cupul es could have been made once the exfoliation pro-
cess (probably caused by subcutaneous salt deposition from
capillary moisture) had commenced. Moreover, micro-
scopic examination failed to locate any crushed or impact-
fractured grains in the cupules, while recent impact dam-
ageis clearly recognisable.

Chief’s Rock is over 2.5 metres high and 3.4 metres
wide. The actual eastern panel of it, the face we are con-
cerned with here, measures 2.2 metres in height (Fig. 9).
The massive boulder, weighing perhaps thirty to forty
tonnes (an estimate based on its approximate volume), origi-
nates from the high roof of the large cave. It rests on other
boulders, the remains of earlier rock falls still largely con-
ceadled by sediment. Long after it had fallen to the cave
floor it split longitudinally into two portions. The surfaces
of the rocks' upper portions are generally well preserved.
On their top are clear traces of kinetic weathering (impact
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Figure 9. Elevation of the eastern face of Chief’s Rock,
Auditorium Cave, Bhimbetka, showing the distribution
and relative sizes of cupules 1 to 9.

by rocks falling from the cave's roof). On the lower sec-
tion of the eastern panel, several scales have exfoliated.
Chief’s Rock isin one of the driest locations in the cave,
but during the monsoons rain may be driven in from the
high north entrance.
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Thevertical panel on the east side of Chief’sRock bears
two types of rock art. Firstly, there are several barely per-
ceptible marks of red pigment, presumably of aniron min-
eral such as haematite, evidently remnants of rock paint-
ings. Significantly better-preserved pictograms occur el se-
whereinthe cave, especialy high up on awall afew metres
south-east of Chief’s Rock. None of the paint traces on the
Chief’s Rock art panel are superimposed over the petro-
glyphs. The nine petroglyphs on this panel are cupules, of
greatly varying depths (ranging from 1.1 mm to 13.4 mm).
They were presumably produced by percussion with hand-
held stone tools. Cupules Nos 3, 4, 5 and 6 (Fig. 10) bear
minor recent impact damage, and faint traces of it are also
discernible in cupule No. 2.

Microscopic examination of the cupules also reveals
the presence of varioustypes of small-growth lichens. The
rock surfacesin and around the cupules are equally weath-
ered, and thereisno appreciabl e differencein surface struc-
ture evident at magnifications of 60x to 80x. The only
weathering clearly visible on the upper part of the panel,
next to most cupules, is microerosion (Bednarik 1992b).
Cupules No. 9 and especially No. 2 are largely covered by
tiny gnarled ridges of a precipitate forming ‘terraced’ ar-
rangements visible only under magnification. These for-
mations are darkly coloured and extensively corroded. Itis
possiblethat they are not related to meteoric wa:
ter, but to the urine of monkeys who still oc-
cupy the hill and may have entered the cave.
Speleothems, mostly of reprecipitated carbon-
ate, occur in the middle part of the cave's east-
ern passage, about twelve metres from Chief’s
Rock, wherethereis considerabl e seepage from
the top of the rock tower.

There is no archaeological evidence avail-
able that would indicate the age of the
petroglyphs on Chief’s Rock. The presence of
two Acheulian petroglyphsjust six metres away,
found below undisturbed archaeol ogical layers,
may be suggestive, particularly as one of them
is aso a cupule (Bednarik 1993a). However,
mere co-occurrence at the same site does not
provide conclusive evidencethat the cupuleson
Chief’sRock itself also have to be of Acheulian
antiquity. Moredetailed informationisavailable
from cupule No. 5, which islocated lower than
the main group (Fig. 11). It occurs on asurface
that is much more recent than the cupule, be-
cause it was formed by cutaneous exfoliation
around it. In other words, only the deeper part
of the original cupule is preserved. This exfo-
liation surface hasitself since been subjected to
a second cycle of the exfoliation process. Im-
mediately to theleft of the cupule beginsalarge
exfoliation scar where the 10 to 20-mm-thick
lamina has become dislodged already long ago.

Figure 10. Chief’'s Rock, Bhimbetka, cupules
310 6. Note exfoliation scar to the left of
cupule 5.
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Figure 11. Cupule5 on Chief’s Rock. The area to the left
isthe scar of the second exfoliation event since the
cupule was made (2 in Fig. 12). The wafer-like
structure of the lamina in which the cupule survives
partially (3in Fig. 12) isvisible. The deteriorating
material to the left of the cupule was subjected to
microerosion analysis.

The rock around the cupule is loose and ‘drummy’, and
onceit in turn also becomes dislodged, only the very base
of the cupule, under one millimetre deep, will remain be-
hind (see Fig. 12).

The thin bridge between cupule 5 and the scar to its
left, just 15 mm wide, is thus of considerable significance
in the relative dating of the cupule. As depicted in Figure
12, the currently exfoliating rock lamina has a wafered
appearance in section, and while one might argue that this
weathering process could have commenced before lamina
1 became detached, it is obvious that the edge of lamina 2
along the exfoliation scar must postdate the detachment of
lamina 2 in that area. Hence the wafering along this mar-
gin must also postdate that event. Fortunately | detected
several thin dlivers of stone among these wafer-like lami-
nae that protruded far enough to examine them under the
microscope. The edges of truncated quartz grains in them
werewel|-rounded and there can be no doubt that thiswould
have required at least some tens of millenniato develop to
the stage observed, in this kind of environment. The de-
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gree of rounding is quite uniform on fractured grains in
these quartz dlivers and | have detected micro-wane radii
of between 200 and 300 microns.

We can be certain that the cupule was originally made
on perfectly sound rock, because if the rock had already
begun to deteriorate, it would have fractured and shattered
by the numerous percussion blows necessary to produce
the cupule. Therefore the minimum relative age for cupule
No. 5 consists of necessarily successive periods or pro-
cesses, none of which could have overlapped with the pre-
vious or subsequent. These were:

1. The time span between the commencement and the
completion of the cupule.

2. The time span between its completion and the com-
mencement of the exfoliation of the first lamina. Its
duration cannot be estimated.

3. The duration of the laminar exfoliation processes that
led to the detachment of thefirst lamina. Depending on
moisture availability, this may be from afew millennia
to several tens of millenniain thistype of location, con-
sidering lithology (heavily metamorphosed quartzite)
and limited intermittent moisture availability.

4. The time span between the first exfoliation event and
the commencement of the second exfoliation process.
Its duration remains unknown but can be assumed to
be substantial.

5. Theduration of the processes|eading to the subsequent
detachment of lamina 2 to the left of the cupule. A simi-
lar order of timeasin item 3 is probably involved.

6. Thetime span required to cause the wafering aong the
margin of the remaining lamina 2, e.g. just left of cu-
pule 5. Thiswould seem to require at |east several mil-
lennia to develop.

7. Thetime span required for eroding edges on individual
wafer laminae to attain the degree of rounding now
evident on truncated quartz grains, 200-300 microns,
which would involve several tens of millennia at |east.

It follows from this that the age of cupule No. 5 would
have to be at least in the order of many tens of millennia,
and that it is likely in excess of 100 000 years. It is thus
very unlikely to be from the latest part of the Pleistocene,
i.e. the Upper Palaeolithic period. Moreover, Wakankar
(1975) has abserved acompl ete absence of Upper Palaeoli-
thic occupation deposit in Auditorium Cave, finding the

RIFAA

Figure 12. Section through cupule 5 on Chief’s Rock, viewed from above, showing the development of a wafered layer
and the sequence of the exfoliation of laminae: 1 - exfoliated lamina 1; 2 - exfoliated portion of lamina 2;
3 - remaining portion of lamina 2; 4 - sound rock core.
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Middle Palaeolithic deposit immediately under the Meso-
lithic (Fig. 7). The absence of an Upper Palaeolithic occu-
pation deposit does not prove that the cupules could not be
of that period (Upper Palaeolithic evidence has been found
elsewhere at the Bhimbetka site complex, e.g. at sitelll A-
28), but it does coincide with the apparently greater age of
the cupules on geomorphological grounds.

On the basis of thisgeomorphological analysisand rea-
soning, the nine cupules on Chief’s Rock are most prob-
ably of either Middle Palaeolithic or Lower Palaeolithic
age. Microerosion study of the cupules has been useful in
investigating the possible durations of specific phases of
their geomorphological history. However, this method can-
not provide a reliable estimate of age, because the actual
surface of the cupules is too much eroded to permit the
identification of fracture edges or their micro-wanes. More-
over, the panel is only exposed to minimal weathering by
rainwater. Thesefactorsrender an age of over 100 000 years
highly likely.

The only other useful strand of evidence is the pres-
ence of one nearby cupule found covered by Acheulian
deposits (Fig. 5). It cannot have been visible to the Middle
Palaeolithic occupants, so it cannot have inspired them to
copy it. It would then be a complete coincidence if Middle
Palaeolithic residents had used the same method of creat-
ing rock marks. Thisis of course possible, and we know
that people of ‘Middle Palaeolithic’ mode of technology
(Foley and Lahr 1997) in Europe and Australia certainly
created cupules (Bednarik 1993b). However, it would seem
to be an odd coincidence if two peoples, one of the Middle
and one of the Lower Palaeolithic, had created similar rock
art at precisely the samelocation, independent of each other,
but no similar markings within 20 km of this place. Logic
therefore suggests that it is much more likely that the cu-
pules on Chief’s Rock were made when the Acheulian
specimenwasstill visible, and it issuggested herethat they
should tentatively be considered to be Acheulian— apropo-
sition to be subjected to refutation attempts. Excavations
in future years or centuries are expected to further clarify
the issue, because it seems likely that more petroglyphs
will be uncovered in the vicinity of Chief’s Rock once a
greater part of Auditorium Cave is excavated.

So far the most important excavations at the Bhimbetka
complex are trench Il in site 111 F-24 (Auditorium Cave)
by Wakankar, and trench | in 1l F-23 (the immediately
adjacent rockshelter) by V. N. Misra. Both sites yielded
fairly similar archaeological and sedimentary sequences,
consisting of a thin Holocene overburden covering sub-
stantial series of Pleistocene facies. The dominating com-
ponents are in both cases the Acheulian strata, accounting
for 2.4 metres of sediment in F-23, but only for about one
metrein F-24. Hence our more compl eteinformation about
the Acheulian of Bhimbetka comes not from Auditorium
Cave itself, but from Misra's Shelter, from which also the
most comprehensive reports are available (V. N. Misra
1978).

Misra’s painstaking work represents the first major at-
tempt of analysis through time of early material in India.
His findings suggest a gradual development from the
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Acheulian to the Middle Palaeolithic, with afew handaxes
and cleaversstill occurringinthelowest 10-15 centimetres
of the latter deposit in Misra's Shelter (Misra 1978: 71).
Wakankar (1975: 15) notes that an evolution from the ear-
lier cobble tool tradition he perceives in Auditorium Cave
(and also at 111 A-30; unpubl. field notes by Wakankar; and
at 111 A-29) to the overlying Acheulian is not evident at
Bhimbetka. Indeed, the two are separated by a substantial
occupation hiatusin hisAuditorium Cavetrench 11, of 50—
60 cm.

A few metres from the Chief’s Rock, at the base of
Wakankar’'strench I1, lies a boulder bearing asingle large
cupule with an adjacent meandering groove line (Fig. 5).
The cup mark is well-shaped and circular, over 1.5 m be-
low the sediment surface, on the sloping surface of the ex-
cavated boulder facing east. The line approaches the large
cupule from above, then follows part of its circumference,
running parallel to it but maintaining some millimetresdis-
tance from its periphery, and veers off to theright. It is not
a natural marking of the rock, nor is the cupule. The sur-
face of the quartzite is quite weathered, including in the
petroglyphs, as is the nearby bedrock.

In view of the excellent recorded stratigraphies at the
Bhimbetka sites it is possible to consider the cultural pro-
venience of these petroglyphs. An important stratigraphic
marker of the Pleistocene at the Bhimbetka site complex is
a pisolitic layer, 60 cm thick at site 111 A-29 (Wakankar
1975). At that site, its upper part is looser and finer than
the more compact, coarser lower part, and while the upper
half containsan Acheulian, thelower half providesaheavily
weathered cobble tool industry of choppers and scrapers.
The pisolitic stratum occurs also at 111 A-30 and |11 F-24,
and in trenches 1-7, Choti Jamun Jhiri Nala. Misra's exca-
vation in Il F-23 did not reach beyond the Acheulian, so
hereit was not encountered. Thefacies can befound widely
throughout the Vindhyan Hills, it is often exposed at lower
elevations where it contains early Acheulian tools and
Levallois cores.

In Bhimbetkalll F-24, the Auditorium Cave, ared clay
comprising lower Acheulian tools (bifaces dominant, with
scrapers and cleavers) overlies the pisolitic layer, which
here represents an occupational hiatus, but is underlain by
a horizon with cobble tools (Fig. 7). The upper Acheulian
layer (cleavers dominant, with bifaces and scrapers) is
found at depths ranging from about 1.4 mto 1.9 m. It, in
turn, is overlain by a Middle Palaeolithic deposit, a cal-
cite-encrusted breccia averaging about 60 cm thickness,
comprising quartzite tools of an industry Wakankar calls
Bhimbetkian. He believes that this deposit is marked by
wetter conditions. Its consolidated nature certainly pre-
cludes the possibility of postdepositional changes in the
stratigraphy. ThisMiddle Pal aeolithic deposit contained an
artificial stone wall. Wakankar (unpubl. field notes) has
reported asimilar feature, a set of aligned boulders, at an-
other Bhimbetka site, shelter 111 A-30, whereit occurredin
the Acheulian deposit. There is no Upper Palaeolithic in
Auditorium Cave, although occupation evidence of that
period (including a human burial with ostrich eggshell
beads) has been recovered from other sheltersat Bhimbetka,
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(V. D. Misra 1977). The upper-
most 80—90 cm of the Auditorium
Cave stratigraphy comprises a
series of Mesolithic, Chalcolithic
and Historic layers.

It follows from this that the
large cupule and meandering line
are located slightly below the in-
terface of the Acheulian with the
Middle Palaeolithic levels. They
were thus covered by the upper-
most Acheulian sediments. It
therefore seems more likely that
they were made during the Acheu-
lian than during the following
Middle Palaeolithic period.

Excavations at Dar aki-
Chattan, 2002 to 2005
G. Kumar

Excavation of early Indian
petroglyph sitesis one of the ma-
jor aspects of the EIP Project. In

2001/2002, | secured permission
from the Archaeological Survey
of India to excavate the initialy
nominated EIP sites, Daraki-
Chattan in Rewa-Chambal valley,
Auditorium Cave at Bhimbetkain
Madhya Pradesh, Bajanibhat in
the Alwar district and two more
sites in Ajmer district of Rajas-
than. The excavation of Daraki-
Chattan commenced in 2002 and ke
will be continued to 2006. That

of other sites had to be deferred
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as this project expanded in its
complexity since 2002.

The Daraki-Chattan cupules were discovered by
Ramesh Kumar Pancholi in 1993 (Pancholi 1994) and the
sitewas studied by me since 1995 (Kumar 1996, 200001,
2002). Daraki-Chattan isa small, narrow and deep cavein
the Indragarh Hill in Tehsil Bhanpura, district Mandsaur,
Madhya Pradesh (Figs 4 and 13). The exact location is not
provided here but the precise GPS co-ordinates have been
recorded. Thesite, located at an elevation of 420 mam.s.l.,
is among a complex of painted rockshelters in Indragarh
Hill which on itstop bears afort of the Rashtrakuta period
(seventh century A.D.), and near its base has yielded re-
mains of an early Historic period habitation. This Historic
site was excavated by H. V. Trivedi and V. S. Wakankar in
1959-60 (1958-59: 27-8; 1959-60: 22—4). Indragarh Hill
ispart of the Pariyatra Hill valley system, which comprises
further rock art and Stone Age sites.

The entrance of Daraki-Chattan islocated in the upper
strata of quartzite buttresses broken into big blocks with

Figure 13. Map of the area surrounding Gandhi Sagar
reservoir, Chambal valley, Madhya Pradesh, with
approximate site locations indicated: 1 - Daraki-
Chattan, 2 - Pola Bata, 3 - Arnyabhan.

vertical fracturing (Fig. 14). It faces almost due west (ori-
entation 10° NE and 190° SE) and overlooks a nearly 1.5-
km-wide fertile valley bounded on both sides by the
Vindhya Hills. The valley opens into the plains of fertile
agricultural fields and panvaris (betel farms). Deccan trap
escarpments with laterite capping in placesjoin the hill on
the north-western side of the valley. Through the valley
flows a small perennia river, the Rewa (Ganjoo and Ota
2002). The cave passage is of tapered shape, both in its
depth and height (Kumar 1996: Figs3aand 4). Itisdlightly
more than 4.0 m wide at the dripline and 1.4 m wide at its
mouth. From here it continuously narrows down in width,
to 34 cmat 7.4 m depth. It than becomes slightly wider, up
to 40 cm, and finally closes at a depth of 8.4 m from its
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Figure 14. Part of Indragarh Hill, with the entrance of Daraki-Chattan Cave on upper left.

mouth. The passage is maximal 7.75 m in height. In its
upper half, its walls are tilting towards the northern side
and converge at the top. The small gap between them has
been sealed by boulders and cobbles. The rock mass of
both walls of the cave is divided into three strata of un-
equal thickness. Thelowermost stratum of both wallsbears
cupule groups on its upper two thirds. They occur mainly
in four groups on the northern wall and in six groupson its
southern one (Kumar 1996: Figs 5 and 6).

The cave walls bear over 500 cupules. | initially docu-
mented 498 cupules on its vertical walls in 1995, out of
which five were doubtful (Kumar 1996, 2002). Afterwards
| discovered four more cupules on the southern wall in 2002,
out of these two were on the upper stratum. Two more cu-
puleswere discovered on the bedrock inside the main body
of the cave in 2004. Besides, 28 cupules were discovered
on slabs exfoliated from the walls of the cave in the exca-
vation during 2002 to 2005. The cobbles and rubble scat-
tered on the cave floor yielded Middle Palaeolithic-L ower
Palaeolithic artefacts when | studied the cave in 1995. |
also observed that in front of the cave is a deposit of sedi-
ments of up to more than 6 m length. Beyond that the hill
slopes steeply. This sediment in front of the caveand in the
associated rockshelter in the north formsthe potential area
for excavation.

Theinitial objectives of the excavation and exploration
at and around Daraki-Chattan were as follows:

1. To establish the stratigraphy of the sediments and
palaeoclimatic and cultural history of Daraki-Chattan.

2. Tofind evidencerelated to the production of cupulesin
the cave, and other art objectsand artefacts, if any, from
the sediments.

3. To obtain scientific dates for different levels of sedi-
ments exposed in the excavation and bearing artefacts
and other antiquities related with human creation, in-
cluding cupule production, by using the OSL dating
method. AM S *C method will be employed for obtain-
ing dates from the accretions and patination on the cu-
pules. If possible, microerosion analysis will also be
employed for dating of the cupules.

4. To establish the cultural sequence and Pleistocene his-
tory of the region.

Excavation progress

Thetotal areaexcavated in the Daraki-Chattan excava-
tion during the four seasons from 2002 to 2005 was 25
square metres, in the entrance part or vestibule of the cave,
inthe associated rockshelter to the cave’simmediate north,
with only minimal work within the actual cave passage (Fig.
15). Measurements of depth are of two types: (1) from the
surface, and (2) from the datum A1. Mostly both are stated
simultaneously here. Besides advancing in the excavation
slowly but steadily in every season, we also explored the
surrounding region in order to better understand the prob-
lems posed by the project. Our gradual progress and over-
all observationsin coming to understand the site are given
in the following pages.

In 2002, in squares XB1(2,3), XA1, A1(1,4), XB2(2,3),
XA2,A2(1,4), XAS3, the excavation reached a depth of -65
cmfromALl. InA2(1) andin part of XA2(3), it reached -85
cm from Al. In squares ZA1(1,4), ZA4(1,4), bedrock ap-
peared at a depth of only -20 to -35 cm.

The closing depth in 2003 in XE4, XD4, XE5 and XD5
was -166 cm from A1 datum. In XE5, XD5 we conducted
limited excavation to examinethe aready exposed Acheuli-
an floor of flat slabs. To see its continuity we opened new
squares XC4 and XC5. In this process some excavation
wasalso donein XE4 and XE5. In 2004, the closing depths
inthese squareswere XD4, XD5-64 cm (-173cmfromA1l
datum), XC4 -34 cm from XC4 (-140 cm from A1), XC5
-29 cm from XB5 (-151 cm from A1). We also extended
the maintrench towardswest in XB4(2), XA4(1,2),A4(1,2)
and alsoin XB5(2,3), XA5. Excavationwasclosedin XA4
at depth -240 cm from A1 datum at bedrock. In XB5(2,3),
XADS excavation was stopped at floor level at depth -93 cm
from XA5 (-204 cm from A1 datum). In B3 and C3 it was
closed at depth -99 cm from B3 (-147 cm from A1 datum)
and -82 cm from C4 (-140 cm from A1 datum) respectively.

The main objective of the 2005 excavation was to un-
derstand the nature of the Acheulian floors exposed in the
main trench, and to obtain evidence of petroglyph produc-
tion from the lowermost sediments if available. Hence it
was necessary to reach bedrock, and to understand the ex-
act nature of the sediment and cultural stratigraphy of the
site. Excavation was conducted in squares XA2, XA3,
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XB2(2&3), XB3(2&3), XB4(2&3), XB5, XB6(1&4),
XC4(2,3&4), XC5, XC6(1&2), XD4, XE4(3&4), XES5,
XF5(2& 3). The shape of the trench became a reversed L
shapein 2005, with atotal length of 560 cm, total width of
650 cm, while the total width of the main trench became
260 cm, and the total width of the rockshelter trench 210
cm (200 cmin XE5, XE6, XF5 and XF6). Thetotal area of
excavation in 2005 was therefore 11 square metres.

Observations in 2002

1. Rubbleformsthemajor constituent of the sediment with
asmall amount of brown soil. The excavated sediment
does not show any stratigraphy. After removing the sur-
face material, the soil remains almost unchanged in the
excavated sediments.

2. The frequency of artefacts in the sediment is low.
Most of them are of quartzitic sandstone. Finished
microliths and chips of chert and chalcedony also
appear occasionally, which seem to be intrusions by
natural agencies from the top of the cave which is
open at its mouth.

3. Most of the artefacts are flakes, both man-made and
naturally available, almost in equal numbers. Most
of the artefacts are scrapers, some of them of ex-
tremely fine workmanship and micro-retouch, e.g. a
beak-shaped hollow scraper found from A1(4) at
locusA1-60 x A2 -42 x 22 cm, with dimensions of
53 x 71 x 22 mm. Most of the artefacts are fresh in
appearance, only afew weathered and rolled, which
might have been introduced by natural agencies.

4. To establish the sedimentological and cultural his-
tory insidethe cave, atrenchwasalsolaidin ZA4(1),
ZA(4) and YA4(2) (Fig. 15). It yielded a small
cleaver, artefacts of flakes, flakes with sharp edges,
rolled flakes etc. At a depth of -35 cm the bedrock
appeared in the northern half of the excavated area

Figure 15. Floor plan of
Daraki-Chattan Cave, with
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inside the cave. The observations made inside the cave
are similar to those made in its front.

Considering the size and typology of thelithics obtained
from the excavation from the upper layers (layers 1, 2 and
3), Kumar considered them to belong to the terminal phase
of the Lower Palaeolithic. V. N. Misra, R. G. Bednarik and
G. Kumar, after thorough discussion, agreed that the
artefacts seem to represent a transitional phase from the
Lower Palaeolithic to the Middle Palaeolithic. But to reach
a conclusion it is essential to consider the results of the
excavation in thefollowing years. Three soil sampleswere
collected from the excavated trench for OSL dating and
sediment analyses in September 2002.
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Observations in 2003

1. Thesite appearsto present avery good example of the
transition of Lower Palaeolithic artefacts to Middle
Palaeolithic ones in layers 1, 2 and the upper part of
layer 3.

2. InsguaresAl and XA1, the concentration of artefacts
increased sharply at depth -65 cm from A1. An artefact
floor was obtained at depth -70 to -75 cm from A1l.
Numerous artefacts were aso found below this level.
From a depth -90 cm onwards, the concentration of
artefacts decreased. It was very low from depths of -98
cmto-110 cm. The sediment changed from loose light-
brown to comparatively compact dark-brown at depth
-112 cm to -115 cm from A1. With this change in the
stratigraphy, the concentration of the artefactsincreased.
A second artefact-rich horizon occurred just above bed-
rock, at adepth of -122 to -125 cm from A1. It consists
mostly of cobble tools and choppers.

3. In XB3, XA3 and A3, theintensity of the artefacts de-
creased considerably at depth -120to -130 cm fromA1l
(i.e.-70cmto-80 cm from surface). Two chopperswere
found at depth -135 cm from A1 (-85 cm from surface).

4. Artefactsof quartzite were made both of local quartzite
and of river cobblesor flakes. L aterite piecesand chunks
were found in XA3(1) at depth -80 to -90 cm from Al
(-30 to -40 cm from surface), and in XA1(3) at depth
-112 cm from A1. They were brought in intentionally
by man, perhaps because of afascination with therock’s
peculiar structure and form. Laterite caps have been
formed on the Deccan Trap hills acrossthe valley about
3.5t0 4 km in the west of the cave.

5. Bouldersand blocksexfoliated and fallen from the cave
walls were found throughout the vertical depth of the
excavated sediments. Heavy exfoliation residue was
observed at a general level -60 to -65 cm from A1 and
fallen boulders up to the end of the excavation (in 2003)
at depth-177 cmfromAlin XA3. Itindicatesintensely
hot climate with great temperature fluctuations. Steep
changesin humidity might have helped to increase the
rate of exfoliation, and the impact of earthquakes or
tectonic movement may not be ruled out.

6. During the excavation period in May and June 2003,
we recorded the temperature and relative air humidity
at the cave daily, in the morning, at noon in the shade,
and in the afternoon when the cave entrance is exposed
to direct sunshine from the west. This gives an idea of
the temperature and humidity fluctuation in the sum-
mer at present. Before noon the temperature fluctuated
from 4°Cto 7°C only (recorded temperaturein the gen-
eral range from 29°C to 36°C), whilethe difference be-
tween morning and afternoon temperatures ranged from
19°C to 27°C. From this we may speculate about the
fluctuation of temperature and humidity during the
Stone Age. This great differential in before-noon and
afternoon temperatures might have been responsiblefor
the exfoliation of wall panelsat the entrance of the cave,
hence the absence of cupule on these surfaces. Thetime
of this exfoliation period has to be established.

S. B. Ota, R. K. Ganjoo and G. Kumar along with D.
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Dayalan, SA, and Arakhita Pradhan, Asstt. Archaeologist,
ASI Agra Circle, studied the excavated material from
Daraki-Chattan at Agraand Fatehpur Sikari inthelast week
of December 2003. The team reached the conclusion that
the artefacts revealed in the excavation of Daraki-Chattan
during the 2003 season presents a Lower Palaeolithic as-
semblage. It isalmost in mint condition, hence the artefacts
were either manufactured on the spot or might have been
brought to the site by human agency. The occurrence of
the‘art’ objectsfrom the lower strataisimportant. In order
to have a clear picture of the cultural history at Daraki-
Chattan it is necessary to reach the bedrock and conduct
further scientific investigations in the coming season, in
2004.

Observations in 2004

In the process of scraping the section and excavating
deep up to the bedrock in XA4 (1,2) and A4(1,2), upto a
depth of -240 cm to -245 cm from A1 datum, an almost
complete sequence of stratigraphy appears to have been
exposed. Hammerstones and stone floors exposed in layer
(4) and (5) are being described in the following pages.
Excavated material and observations made in the excava-
tion at Daraki-Chattan, and exploration carried out in other
sites from 2002 to 2004, were presented in the RASI-2004
International Rock Art Congress in Agra as keynote lec-
tures on 29 November 2004. The artefacts, hammerstones
and slabs bearing cupul es obtai ned from the Daraki-Chattan
excavation were examined by rock art researchers and
prehistoric archaeol ogists from all over the globe, includ-
ing Jean Clottes, Ben Swartz Jr, James Harrod, John Clegg,
among many others.

Observations in 2005
After the 2005 field season, the following depths were
reached:

XA2(1) at -275 cm from A1 datum (-252 cm from surface)

XB5(3) at -290 cm from A1 datum (-153 cm from surface)

XB5(4) at -292 cm from A1 datum (-155 cm from surface)

XC5(3) at -282 cm from A1 datum (-145 cm from surface)

XF5(2& 3), XE5(1,2,3&4) inrockshelter -87 cm from rock
surface, and -55 cm from surface (XB6) and -192 cm
from A1 datum.

It isexpected to reach bedrock in all of the main trench
in 2006. Scientific analyses and dating of the samples to
establish the antiquity of the sediments are in progress.

In the excavation alargerock occurred in the middl e of
the trench (Fig. 16). Itstop portion began appearing in the
very first year of excavation, in 2002. It became amost
fully exposed in 2004. It prevented further excavation,
hence we had to remove it. But before that we studied it
carefully. It was occupying a portion of XA1(3&4), A1(4)
infull, XB2(2&4), XA2(1& 2) infull and XA2(3&4) partly,
A2(1&4) partly, and a small portion of XA3(1&2). The
boulder (see feature 1 in Fig. 16) was 140 cm x 119 cm X
64 cm in size. Its maximum thickness was 50 cm at its
upper part at its breakage from the parent rock, 43 cm at its
lower southern portion and 64 cm at the lower northern
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Figure 16. Plan view of the Daraki-Chattan main trench, viewed from about 8 m height, the cave'sinterior being to the
left (east). The line indicates the position of the generalised sediment section shown in Figure 26, and the following
features are indicated: 1 - the collapse boulder, which has broken off from the left; 2 - position of the only
excavated in-situ cupule on the edge of large boulder (cf. Fig. 31); 3 - some of the slab fragments
forming the main ‘slab floor’; 4 - deepest part of the trench in 2004.

portion. It was a part of the bedrock of the cave before it
broke from it and later on slipped towards west from the
surface of bedrock at a depth of -120 to -125 cm from A 1.
It dipped to 64 cm at its southern corner, 66 cm at itsmiddle
portion and 35 cm at its northern corner.

The gap was filled in with sediment bearing Lower
Palaeolithic artefacts (choppers and cobble tools close to
the bedrock), slab pieces bearing cupules, hammerstones
etc. The rock was packed with vertically and almost verti-
caly lying stone slabs on its northern side. The sediment
on its southern side contained blocks resting on slightly
northerly tilted flat slabs/blocks, Lower Palaeolithic
artefacts, slab pieces bearing cupules etc. The lowermost
head of the tilted rock rested on south-easterly orientated
slabs. The upper northern corner of the rock was aso con-
cealed by south-easterly tilted slabsand afew cobbles. The
upper, lifted (eastern) portion of the rock was lying on flat
slab piecesaligned with the lower surface of therock, which
may have been the exfoliated lower portion of the rock.

In order to clarify the stratigraphical issues surround-
ing this boulder we decided to remove it. We considered
all possible means of removing it intact, but we could not
do so. There was amost no space to fix a pulley or any
mechanical device, and we had to extract it without dam-
aging the excavation sections. Therefore we decided ulti-
mately to remove it by breaking it into pieces.

We consider that this large rock was formerly attached
to the bedrock, forming a little overhang, and sediments

bearing stone artefacts were lying below it. The bedrock
under it has still not been reached at a depth of -290 cm
fromAL. Thisinterpretation also explainsthetilting of slabs
and rocksin the trench towards north and north-west, which
could be possible only when either there is ahollow space
or loose sediment. It also explains the eastwardly tilting of
the lower sedimentsin the section facing south inthe main
trench. This rock therefore divides the sediments in the
excavation in two parts, those deposited before and after
its breakage and sliding away to the west. The latter sedi-
ments contain Lower Palaeolithic artefacts, cupules and
hammerstones. A number of chopping toolswere obtained
closeto bedrock, to the south of the collapsed boulder. De-
posits excavated after its removal include Lower
Palaeolithic artefacts, but comprise more chopper/ chop-
ping tools, spheroids and discoids.

The stratigraphy

Inthe excavation at Daraki-Chattan during four season’s
work (2002 to 2005), we have exposed sediments up to a
depth of -292 cm from A1 in the main trench and still we
have to ascertain the bedrock. The sediments slope towards
west by 150 cm over adistance of 5 m, i.e. up to XB6(2).
The nature of the sediment so far exposed in the excava-
tionisfairly uniform with gradations of colour, size of the
exfoliated flakes, stones, blocks and slabs. However, for
convenience of study the sediments have been divided
broadly in two parts, a lower deposit with sub-layers 6, 5
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No. Thickness g:élijraeegr Associated cultural material
1 Only aléew Lool_sel “:]bble with Artefacts representing transitional phase from Lower Palaeolithic
cm to cm ittle humus to Middle Palaeolithic, mostly of purple red quartzite, a few of
15 to 24 cm Loose greyish- patinated chert. Because of the gradient, rainwater sweeps away
2 including ' brown sediment the soil leaving behind the heavy material, hence difficult to
layer 1 with rubble separate constituents of layers 1 and 2.

3 37 to 110 cm

Loose brown soil
with exfoliated
flakes and stones

Lower Palaeolithic flake artefacts, some of cobbles, mostly of
purple-red quartzite, a few of patinated chert. Hammerstones,
exfoliated slabs bearing cupules, no handaxe, no cleaver.

Compact Lower Palaeolithic flake tools along with cobble tools. Cupules,
calcareous petroglyphs and stone structures, mostly of purple-red quartzite, a
4 26 to 50 cm f . - .
yellowish-brown few of patinated chert. Hammerstones, exfoliated slabs bearing
soil cupules, no handaxes, no cleavers.
Lower Palaeolithic flake tools along with cobble tools. Cupules,
Compact petroglyphs and stone structures, mostly on purple-red quartzite, a

5 251t0 28 cm

brownish-red soil

few tools of patinated chert, rare occurrence of handaxes, only
one cleaver, some hammerstones and slabs bearing cupules.

25 cm (?)
6 (still to reach
bedrock)

Red lateritic soil,
comparatively
loose because of
rain water

Lower Palaeolithic. More artefacts of quartzite cobbles and thick
nodules (cobble tools, discoids and spheroids (bolas?), some
also of natural flakes, split cobbles and man-made flakes of
quartzite, a few of patinated chert also. Hammerstone found at the
beginning of the red laterite soil.

Table 1. Sratigraphy and tool typology, section facing south, main trench. Layers 1 and 2 are visible only in the area
of XB3 and XB4 and are almost indistinguishable.

and 4; and an upper deposit with sub-layers3,2and 1 (Table

1).

1. Lower deposit: the lowermost sediment is laterite red
soil that became slightly loose because of rainwater. It
grades into the following compact brownish red soil
and again into compact cal careous yellowish-brown soil
(sub-layers 6, 5 and 4).These sediments comprise also
fallen large slabs and stone blocks. Most of these slabs
have been weathered deeply and became highly
patinated with dark-brown mineral accretion. Such
weathered rocks are locally known as barbarya bhata.
These sediments bear L ower Palaeolithic artefacts. Their
stratigraphic typological variation has been given in

Table 1.

Upper deposit: composed of |oose brown sediment with
exfoliated flakes and stones, generally of comparatively
small size and progressively of lower number. It con-
sists of the upper three sub-layers (3, 2 and 1). The top
20to 24 cm sediment gradesinto greyish-brown pseudo
layer (2) and thin humuslayer (1). At places sub-layers
1 and 2 have been washed away by rainwater.

Observations on the stratigraphy

1. Fromthevery beginning of the excavation in 2002, the
artefact assemblage represents a late phase of Lower
Palaeolithic or transitional phase from the Lower
Palaeolithic to the Middle Palaeolithic. However the
proportion of Lower Palaeolithic typology increases

with depth.

2. Tortoise and discoid cores of quartzite are found from
the lower level of layer 3. Cobble artefacts, like sphe-
roids, were also found from the lower part of layers 3
and 4. Layers 6 and 5 revealed artefacts mostly of
guartzite cobbles and thick nodules (cobble tools,
discoids and spheroids). Patinated chert flakes and
artefacts of chert nodules are found even up to the last
level of the excavated sediment but their number de-
creases with increasing depth. Microliths of chal cedony
and chert arerarely found in the loose sediments of the
upper layers.

3. Tiny granules of haematite were found throughout the
depth of the sediments.

4. The thin humus layer 1 contains some pottery shards,
brick fragments, microliths and chert and chalcedony
flakes.

5. Inlayer 3, the size and number of the stone blocks in-
crease with the depth of the sediment. Huge blockswere
found lying at a depth of -135 cm from A1 (-85 cm
from surface) and continuing up to the depth of -177
cm from A1 (-127 cm from surface). Besides the huge
collapse boulder in the centre of the trench, abig block
measuring 104 x 46 x 21 cm was lying at a depth of
-135 cm from Al in A3 and XA3. Lower Palaeolithic
artefacts of quartzite are numerous, mostly in mint con-
dition, only a few bearing abrasion marks. Patinated
chert flakes and nodul es are al so found. The concentra-
tion of Lower Palaeolithic artefact assemblageisgreat-
estinitslower half. Highly patinated utilised chert flakes
and nodules occur there.
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Figure 17. Exfoliated slab, assembled from seven
fragments excavated in Daraki-Chattan in 2002.

6. Inlayer 4, a20-cm-thick floor made of well arranged,
flat and thick rock slabs has been exposed in the main
trenchin XB4, XA4, XB5, XAb. Itispreceded by three
layers of arranged slabs, which are highly weathered
and extend deep down to bedrock at the bottom of layer
6. Similarly, threelayersof arranged flat slabshave also
been exposed in the adjacent rockshelter in XC4, X C5,
XD4, XD5, XE4(2), XE5(2).

Section facing south in the southern side of the rockshelter

Layer 1. Loose brown soil (humus) 5to 8cm

Layer 2. Blackish soil, compact 25t0 28 cm
Layer 3. Dark brown soil, compact 15t0 17 cm
Layer 4. Red soil 14to15cm

The disturbed upper layers (1 and 2) yielded Lower
Palaeolithic artefacts with microliths, pottery pieces and
brick fragments. They also contained a few pieces of ani-
mal bones, kaoline pigment and small fragments of char-
coal. The cultural constituents of layers 3 and 4 are similar
to those of layers 5 and 6 in the main trench (Table 1).

Cupules from the 2002 excavation

Many slab pieces were recovered from sgquares A2,
XA2, XAl and A1, distributed mostly around point A2 at
depth -26 cm to -43 cm from A2 (-38 cm to -55 cm from
A1). Out of these, seven fragmentsjoined perfectly to form
aslab measuring 95 x 50 x 5-10 cm (Fig. 17). Itsthree big
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Figure 18. Recording of the exfoliated slab in Figure 17,
showing sizes and locations of the seven cupules
found on it.

pieces bore seven cupules. One of itslarge pieceswas cov-
ering aportion of another oneinthe excavation. Thesewere
found with a southward orientation at an inclination of
nearly 25°. Theinclination might indicate aformer hollow
space below. After removing them, one more piece was
discovered 10 cm below them. Besides, four more slab
pieces (including the vertical slab in the southeast corner
of the trench) were found bearing one cupule each. The
dimensions of the cupules range from 26.1 x 29.0 x 1.85
mmto 50.5 x 51.9 x 7.4 mm (Fig. 18). Stone artefacts rep-
resenting thetransitional phase from the L ower Palaeolithic
to the Middle Pal aeolithic were discovered both above and
below these slabs.

Another slab piece bearing three cupules was discov-
ered from A2(2) at the time of collecting soil sample No.
DC-1 on 27 September 2002. The soil samplewas collected
at adepth of -50 cm from the surface. The cupule slab frag-
ment came out while digging horizontally into the section
facing north. Thisfragment isroughly rectangular in shape,
with one corner curved and another side obliquely cut to-
wards the end. The maximum dimensions are 22.0 x 13.5
x 5.5/2.6 cm. The upper surface of the slab issloping, while
itslower surface isamost plain with a shallow depression
in the centre. The slab piece bears three cupules:

1. Atthe'left’ side, 45.8 x 37.7 (broken) x 6.7 mm.

2. Inthe‘right’ half of theslab, 41.0 x 35.0 (broken) x 8.8
mm.

3. Attheextremeend of the ‘upper right’ corner, and bro-
ken; only one-quarter of the cupule remains, 16.0 mm

deep.

Excavated cupules, 2003

1. A piece of cupule-bearing slab was found in XB(3) at
depth -63 cm to -70 cm from Al. It is18 x 16 cm in
size and was inclined towards north. It bears two deep
cupules and two shallow ones. It comes from slightly
below the level from which cupule slabs were obtained
from the Daraki-Chattan excavation last year. Stone
artefacts obtained from around it were of quartzite. In
the month of December 2003 a team of Stone Age ar-
chaeologists, consisting of S. B. Ota, R. K. Ganjoo, D.
Dayalan, G. Kumar and A. Pradhan, studied the mate-
rial. The team came to the conclusion that the assem-
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blage represents a late Acheulian tradition. Two fine
chal cedony bladeswere al so obtained closeto thisslab,
one from towards its east and another from towards its
south.

2. A small piece of cupule slab was found lying upside
down in XB2(2) at a depth of -72 cm from Al. Two
stone artefacts of quartzite were obtained closeto it.

3. Another small slab piece with two broken cupules was
obtained from XA2(1) at alocus 55 cm from XA2, 81
cm from XA3, at a depth of -85 cm from A1 (-55 cm
from surface).

Excavated cupules, 2004

1. A dlab pieceof quartzite bearing two cupuleswasfound
upside down in XC5(1) in the adjacent rockshelter at a
locus 36 cm from XC5 and 74 cm from XB5, at adepth
of -17 cm from the surface (-127 cm from A1 datum),
in a Lower Palaeolithic context. The cupule surfaceis
weathered, the cupules’ dimensions are as follows: cu-
pule 1, diameter 31.0 x 25.0 mm (broken), depth 4.7
mm; cupule 2, diameter 40.6 x 36.8 mm (broken), depth
5.0 mm.

2. A small cupule dlab piece of quartzite was found in
XC4(1) at alocus 59 cm from XB5, 59 cm from XC5,
at a depth of -36 cm from XC4 (-142 cm from Al da-
tum). The cupule surface is smooth and patinated. It
was found in the Lower Palaeolithic level. The dimen-
sions of the cupule slab piece are 70 x 69.4 x 20.7 mm,
and those of the cupule are diameter 30.7 x 19.2 mm
(broken), depth 6.4 mm.

3. Anirregularly broken thick slab wasfound lying along
the slabs of the of floor along the section facing south
in XA3(1)/XB3(2) on 28 May 2004. The locus of the
slab is 79 cm from XB4(2), 110 cm from XA4, depth
-93 cm from surface and -164 cm from A1 datum. The
sediment covering it yielded four Lower Palaeolithic
artefacts, out of these three were of quartzite and one
of highly patinated chert. When we removed this slab
we observed two broken cupules on its patinated and
slightly weathered surface. The cupules are smooth and
appear to be equally patinated with alittle light-brown
encrustation on them. The dimensions of the slab are:
upper surface 13 x 13 cm, lower surface 26 x 17 cm. It
bearstwo cupules: cupule 1, 42.5 mm x 42.7 mm (bro-
ken) x 7.8 mm, ovoid in shape; cupule 2, 41.7 mm x
30.7 mm (broken) x 7.0 mm.

Cup marks on slabs till lying in the main trench

On 19 June 2005 we observed a cupule on a quartzite
slab projecting from the section facing south in XB3(2).
The locus of the cupule is 39 cm from XA3, 70 cm from
XA4, 119 cm from A3, depth -129 cm from XB4 and -184
cm from A1 datum. The dimensions of the cupule are: 32
mm (broken) x 29 mm x 6 mm. The thickness of the cu-
pule-bearing slab is 20 cm and its visible size is 49 x 45
cm. It isresting on another slab at aheight of 32 cm above
bedrock inlayer 5, early phase. So far it represents the ear-
liest cupule from the Daraki-Chattan excavation. Soil
sample No. DC-5 for OSL dating was collected just above
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this slab on 9 and 10 December 2004.

Another cupule was observed on avery big fallen slab
dlanting NW in 2004, still lyingin A2, A3 and A4 in layer
4. Thecupuleisslightly diagonal, with dimensions 32 (bro-
ken) x 34 x 16 mm. It is located just close to the section
facing north, at locus A3=83 cm x A4=124 cm, depth -58
cm from surface of section facing north and -240 cm from
A1l datum. The visible slab size is 118 x 93 x 34 cm.

Other petroglyphs

Two engraved lines were observed on a boulder lying
obliquely in XB4(2), XA4 (1&2), XB3(3), XA3(3&4). The
rock was removed to enable further excavation. Nearly
twenty Lower Pal aeolithic artefactswere found from above
and alongside of this slab. About 15 cm below its tilted
lower end were the arranged slabs of the floor (see below).
It wasfully exposed on 3 June 2004 and was removed on 4
June 2004.

The boulder forms a rough rectangle when seen from
above. One side of its lower surface is very thick com-
pared with the other. Its upper surface measures 64.5 x
50.0 cm, the lower surface 60.0 x 44.0 cm, the thickness
on its thick side is 35.0 cm and on its thin side 18.0 cm.
The upper surface of the rock bears thick brown patina, in
placesit appears glossy. A similar patina also runs through
the engraved lines, indicating their great antiquity. The
engraved two lines are smooth and run obliquely at two
corners of the slab. The ‘left’ one (southern) groove is big
and the ‘right’ one (northern) is small. They show frac-
tured crystals of therock under the magnifying glass. Their
detailed measurements are as follows:

Engraved long lineonthe‘left’ southern corner of the slab:
length 295 mm, running obliquely on southern upper
corner of the slab with dark-brown patination. Widths
at different points: 14.2 mm, 20.3 mm, 19.0 mm, 14.0
mm, 19.0 mm, 18.4 mm, 18.2 mm, 14 mm. Depths at
different points: 5.0 mm, 4.7 mm, 4.8 mm, 5.3 mm and
5.1 mm.

Engraved short line on the ‘right’ (northern) corner of the
dlab: widths at different points are 8.4 mm, 10.0 mm,
11.3 mm, 8.0 mm. Depths at different points: 2.0 mm,
3.0 mm, 2.0 mm.

A small piece of slab with abroad groove wasfound in
A3(1) at alocus 5 cm from A3, 97 cm from B3, at a depth
of -187 cm from A1 datum, on 9 June 2004. It isalso of the
Lower Palaeolithic. The slab measures 110 x 117 x 42 mm,
the groove variesfrom 15.5to 18.0 mmin width and 2.8 to
3.3 mm in depth.

Hammer stones

Hammerstones used for the production of cupuleswere
obtained from the excavation at Daraki-Chattan. A
hammerstone fragment of a quartzite river cobble in XA2
(2) isfromalocus53 cm from XA2(3), 28 cmfrom XA2(2),
at depth -37 cm from A L. It has a broad striking surface,
which has been worn smooth by impact, obtained just 5
cm below the two major Acheulian artefacts in the same
guadrant. It was found on 8 June 2002. The same sort of
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smooth crushed surface on hammerstones has been pro-
duced in the replication of cupule production.

A big sturdy hammerstone of quartzite from XA1(2) at
alocus 50 cm from XA1, 50 cm from XAZ2, at depth -63
cm from the surface and A1 datum was discovered on 28
May 2003. In the same year, a second hammerstone of
guartzite used for cupule production wasfound. It had been
split after useto produce asecondary artefact, and occurred
in XA1(2), 70 cm from XA1, 85 cm from XAZ2, at depth -
127 cm from Al. It waslying just on the bedrock, hence it
represents one of the earliest evidence of cupule produc-
tion in the cave. It was discovered on 16 June 2003. This
level yielded a rich concentration of Lower Palaeolithic
artefacts, one of them is a 30-cm-long flake of quartzite.

Five more hammerstones were recovered in 2004. In
XA3(1), a pointed hammerstone of quartzite from the
Lower Palaeolithic floor level was left in situ for inspec-
tion by members of the EIP Commission, and removed in
their presence. It was found 5 cm from XA3, 96 cm from
XA4, at depth -111 cm from surface (-164 cm from Al
datum). In XA3(4)/XA4(1), a quartzite hammerstone was
obtained from the extended trench at 30 cm in line from
XAA4 towards A4, at depth -107 cm from A1 datum. An-
other specimen was found in association with large Lower
Palaeolithic artefacts of quartzitein XA4(1), at alocus 86
cmfromA4, 65 cmfrom XB4(2), at depth -42 cm from the
surface in XB4(2). A long quartzite hammerstone was ex-
cavated in XA3(2), in association with Lower Palaeolithic
quartzite artefacts at 51 cm from XA3, 51 cm from A3, at
depth -145 cm from surface (-190 cm from A1 datum). The
fifth specimen found in 2004 came from XA5(1). It was a
long hammerstone of quartzite, Lower Palaeolithic, also
left in situ for reference. It was found 60 cm from X A5, 85
cm from XAB, at depth -67 cm from XAS.

Finally, three further hammerstoneswere discovered in
the lower stratain 2005. The first was an example with a
good battering facet obtained from XA4(3) at a depth of -
10 cm to -20 cm from surface, found in loose sediment on
30 May 2005. This was followed by a hammerstone of a
guartzite cobble from X C4(2) at alocus XB4 -42 cm, XC4
-80 cm depth, -40 cm from surface, found 14 cm towards
south of the fallen big rock in the rockshelter and 8 cm
below it (obtained on 3 June). The most recently secured
hammerstone, also aquartzite cobble, wasfound in XB4(4)
at locus XB4 -80 cm, XA5 -80 cm, on 18 June. It occurred
at a depth of -140 cm from XB4, where the sediment
changes from laterite red to brownish red soil. Its dimen-
sionsare 97 x 81 x 64 mm. It wasfound along with aL ower
Palaeolithic artefact made from a quartzite cobble, a he-
matite pigment nodul e and another cobbletool. All of these
four objects come from an area measuring 17 x 16 cm in
XB4(4), at -132 to -140 cm depth from XB4. One more
artefact of aquartziteflake, Lower Palaeolithic, comesfrom
nearly 20 cm away from the hammerstone. All these
artefacts were found surrounded by decomposed quartzite
stone blocks (barbarya bhatas).

Other finds
A small hollow stone piece, with its inner surface cy-
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lindrically round and smooth, found in 2002, is a unique
object of such agreat antiquity.

In 2003, a portion of a stone floor appeared in XD4,
XC5, XD5, XE4(2), XE5(2), at the depth of -160 cm to -
170 cm from A1 (50-60 cm from surface). These squares
are in the rockshelter immediately to the north of the cave
entrance. Stone artefacts obtained from the excavation rep-
resent thelate Acheulian phase, but the sediment abovethe
floor is mixed with a few pieces of historical pottery and
other material.

To observe the extension of this floor pavement, we
also excavated in XC4 and XC5 in 2004 and cleared the
surface aready exposed in XD4, XD5, XE4 and XE5. Stone
floors were found also in layer 4. We observed that there
are actually three layers of floors made of flat stone slabs.
Lower Palaeolithic artefacts were obtained from above the
upper floor. From layer 3 we also found some re-utilised
Acheulian artefacts. The sediment close to the surface is
mixed with a few pieces of pottery and obvious Historic
material. Loose sediment of layer 3 close to the surfacein
XC5 also yielded many microliths. It indicates that the
rockshelter was used even in later periods, when Acheulian
artefacts were still lying exposed on the surface.

Another floor, made of generally 20-cm-thick, flat large
slabs, was also exposed in the main trench at the depth of -
96 cm from XB4 (-168 cm from A1l datum). It was ob-
served that the floor extended up to 3.5 m width in the
exposed trench. A portion of it was also exposed in the
extended trench in XB4(3), XB5(2,3), XA4 and XA5. It
appears to extend also in the west and is slightly tilted in
that direction, as is the natural slope. It was exposed at a
depth of -82 cm from the surface (-170 cm from A1 datum)
in XB4(2) and at a depth of -78 cm from surface XB5(2) (-
192 cm from A1 datum) in XB5(2). This floor has been
made on three more preceding layers of flatly arranged
slabs, which are weathered. The lowermost (fourth) floor
layer isin sandy laterite red soil and is resting on the bed-
rock at a depth of -240 cm from A1 datum. The four floor
layers together are 69 cm in thickness.

Sone structure

A series of large stone blocks and slab pieces in the
main trench and al so in the rockshelter trench, from Lower
Palaeolithic strata, appear to be intentionally arranged by
humans. This matter is expected to become clearer in the
next season’s excavation, in 2006. The apparent stone struc-
ture rests in layer 4, and numerous Lower Palaeolithic
artefacts have been found above, among and below it. The
main body comprises six blocksand occursin XB4 -21 cm
to XA4-95cm NS x A4-9cm,toA5-52cm EW, i.e. 175
cm NS x 143 cm ES. The depth is-58 cm to -85 cm from
surface XB4, the two big easternmost blocks are tilted to-
wards west. The general body of the presumed stone ar-
rangement consists of seventeen blocks (including those
of the main body, and alarge slab lying in A3 and A4 ap-
pears to have been included as part of the structure. It ex-
tendsover XB4-21cmtoA4-80cm NS x A4-9cmto A6
-58 cm EW, i.e. 260 cm NS x 251 cm EW.
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Figure 19. Cupules on northern wall of Daraki-Chattan, near entrance of passage.

Replication of cupule creation

In order to understand the nature and fracturing of
hammerstones we conducted experiments to replicate cu-
pulesin 2002 and 2003. Three cupules were produced at a
site 7 m to the south of the cave entrance, under a small
overhang, located at aconvenient height (about chest high).
Hammerstones used and cupules made were examined at
intervals of 15 minutes. It was observed that most of the
hammering surface flakes off if striking isforceful. Thisis
the reason why we find small hammering surfaces on the
hammerstones obtained from the excavation. The time of
making one cupule, spread over two days, was six hours,
but only one person worked on it. Its diametersin any di-
rection are from 56 to 57 mm; it is nearly perfectly circu-
lar. Also, the cupuleis nearly symmetrical, i.e. its deepest
point is equidistant, both vertically and horizontally. The
maximum depth ranges from 7.9 mm to 9.7 mm, depend-
ing on which opposing rim locations are used asreference.
This provides afair indication of the great |abour effort in
making well over 500 cupules, most of which are deeper
than 10 mm, and many of which are smaller than 56 mm.
Most modern humans would not be able to match the re-
quired skill in precise percussion, and considerable physi-
cal strength and determination are indicated.

Some hammerstonesfrom Lower Palaeolithic levelsare
specially prepared from stout, pointed stone pieces. Com-
paratively deep cupules with good circular shape may be
assigned to such hammerstones of Lower Palaeolithic/

Acheulian age.

General observations

In order to consider the cultural material initstotal per-
spective and to understand problems posed by the excava-
tion we (G. Kumar and P. K. Bhatt) thoroughly explored
the region and discovered many cupule sites on the
Indragarh-Chanchalamatahills, at Kanwala, Arnyabhau and
Polabhata, in the exploration of the region in 2004. Lower
Palaeolithic implements and cobbles occur in profusion
around rock buttresses, and especially at Kanwala alot of
choppersand cobbletoolswerefound a ong with Acheulian
artefacts.

We also observed that fresh Acheulian artefacts occur
inthe exposed layer of |ateritic soil at Barodia Fantacross-
ing on Gandhi Sagar Road, nearly 18 km from Bhanpura.
Artefacts made from cobbl es, like spheroids (bolas?), chop-
pers, pointed choppers etc, were also found in the surround-
ing region. We are trying to understand the correlation be-
tween the evidence obtained in the excavation and that
observed in the nearby region.

Daraki-Chattan is a Lower Palaeolithic site, yielding
L ower Palaedlithic artefactsright from the surface and from
all layersbelow it. From the top humus and to some extent
from the following brown soil layers we also found some
pottery and brick pieces, and microliths, which indicates
that the site was occupied by man in these late period also.

In the early phase of the Lower Palaeolithic, the cave
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Figure 20. Cupules on northern wall, Daraki-Chattan.

was a tool-manufacturing site. It yielded cobbles used as
cores, flakes, unfinished tools (from XB5(4) at depth -161
cm from XB4, red laterite soil), reused artefacts etc. A few
werealso re-utilised from layer 3 upwards, particularly from
therockshelter trench and from the western part of the main
trench. In the upper part of the stratigraphy, XA4(4& 3)
and XA4(1) yielded a good number of fine Lower
Palaeolithic artefacts at depths of -20 to -40 cm from sur-
face. Lower Palaeolithic patinated chert flakes and chert
artefacts al'so occur right from the base of the excavation
to its uppermost horizon. They include a patinated chert
artefact from XA3(2), 64 cm from XA3, 45 cm from A3, at
-127 cm depth from surface (-180 cm from Al); and a
utilised and retouched knife-like artefact of a patinated
Acheulian chert flake from XA5(3), 44 cm from A6, 75
cm from A5, at -10 cm from surface (-166 cm from A1).

The excavation at DRK has yielded definite evidence
of human visual creation from the Lower Palaeolithic in
the form of petroglyphs, both cupules and engraved lines,
and also ashammerstones used for producing cupules. This
is evident from the discovery of slabs bearing cupules and
engraved lines, and of hammerstones right from the lowest
layer 6 onwards. Although many hammerstones used for
the production of the cupules were found, they are not in
proportion to the very numerous cupules present inthe cave.
Acheulian floorsor stone structures are rare featuresin the
Lower Palaeolithic. We have to continue excavation and
exploration work to understand the exact nature and ex-
tension of these features.

In most of the trench it appears that we have now
reached the bedrock or a bedrock-like slab. However, the
area of excavation is limited and in XB5(3) we are still
encountering red laterite soil even at the depth of -295 cm
from A1 datum, and in XA2(1) at adepth of -275 cm from
A1 datum. Hence we have to check and confirm the bed-
rock in the 2006 season.

Therock art and archaeology of Daraki-Chattan
G. Kumar and R. G. Bednarik
The site
The cupules in Daraki-Chattan were first noticed by
local rock art scholar Ramesh Kumar Pancholi on 2 Octo-

Figure 21. Cupules on southern wall, Daraki-Chattan.

ber 1993 (Figs 19 to 22; see aso front cover and two im-
ages on back cover). One of us (GK) examined the sitein
June 1995 and, upon finding stone tools of Middle and
Lower Palaeolithic types on the floor of the cave, in its
vestibule and near its entrance, undertook a detailed study
of the site (Kumar 1996). The site was surveyed and the
distribution of the cupules was mapped on both walls. In
the subsequent months, 244 cupules were recorded and
numbered on the cave's north wall, 254 on its south wall
(including six doubtful specimens). In subsequent years,
several more cupuleswere found on these walls, their total
number now being about 510.

The passage of Daraki-Chattan is quite narrow. At the
point where the cupules begin, just after a prominent step
in the rock floor, it is 1.1-1.2 m wide and then narrows
progressively. The cupules located furthest from the en-
trance have only 40-41 cm clear working space. It would
have been correspondingly difficult to makethese, and they
arerelatively small, but still made by remarkably well-di-
rected blows. They are on the southern wall, and from their
positioning some must have been made by left-handed
people. In some cases on the northern wall, cupules are
incredibly small and yet still deep. In the most extreme
case observed, the diameter is 25.5 mm, depth is 9.2 mm,
with a quite pointed cross-section. There are several other
specimens approaching this extreme diameter : depth ra-
tio. In general thereisatendency inthe vertical cupulesto
have the deepest point of the cupulefloor below the cupule’s
geometric centre point. This aspect is more pronounced in
those cases where the ratio of diameter-to-depth islowest.
Similarly, the ‘tail effect’ (larger diameter curvature of cu-
pule floor) nearest the upper rim is most distinct in the
smallest and deepest cupules. These morphological aspects
suggest that blowswere preferentially applied from slightly
above rather than perfectly horizontally. The same charac-
teristics have been observed on other vertical cupule pan-
els, specifically on Chief’'s Rock in Auditorium Cave,
Bhimbetka (Bednarik 1996).

Most of the wall cupules relate in their height to the
present floor level, much of which is bare rock. There is
very littlelikelihood that the floor was higher in the past, it
slopes markedly (about 7°) upwards and heavy rains result
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Figure 22. Close-up of cupules on sothern wall, Daraki-
Chattan, c. 2.5 m above the floor.

inlaminar flow discouraging the establishment of fine sedi-
ment. The spatial distribution of the cupules densely cov-
ering much of both walls of the passage suggests that their
makers averaged a body height in the order of 1.7 mtom
1.8 m, in terms of the maximum reach in positions from
which it is possible to work. However, there are also afew
isolated cupules at great heights. All of these occur inloca-
tionswhereit is convenient to work by standing on ledges
found on both walls by straddling the cavity, which nar-
rows progressively towards the top. All cases of high cu-
pules seem to be limited to the southern wall, although the
northern wall would have been just as accessible for mak-
ing cupules. Four high cupules occur in the outer or first
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half of the passage, located be-
tween 3.60 m and 4.02 m above
the rock floor. A few more, up to
3.34 m above the present thin
clastic deposit, arein therear part
of the cave. One of them hasonly
40 cm clear spacein front and was
certainly made with a left hand.
Some of these uppermost cupules
are rather shallow and hard to
identify, no doubt due to the pre-
carious working positions they
relate to (Figs 23 and 24).

Many of the cupules appear to
be grouped in some form (Kumar
1996: Figs 5 and 6), but the de-
gree of intentionality involved in
their patterned placing needsto be
guestioned. In several cases sets
of aligned cupules are close to
rock edges or distinct ledges that
would have prompted or gov-
erned the grouping of setsthat appear linearly arranged. In
afew cases, however, the alignments seem to be indepen-
dent of any pre-existing feature, the most outstanding ex-
ample being agroup of six cupulesforming an arc. Five of
them are in contact, i.e. overlapping others. Most other
groupings, however, are perhaps a result of convenience,
of subconscious reactions, or of conscious choices not cor-
responding to modern constructs of spatiality. The over-
whelming majority of cupules appear to be randomly
placed. A few occur on arock ledge forming the southern
margin of the cave floor, and two more were placed on the
actual rock floor of the passage. One solitary cupule oc-
curs on the southern wall of the entrance area, just above
the collapsed rock (see below), where it managed to sur-
vive the extensive exfoliation that occurred in that area.
Another was found nearly 170 cm above the floor where
the southern wall turns south.
Apart from these two exceptions,
there are no surviving cupules
outside the distinct floor step at
the cave entrance, which separates
the entrance area or vestibule
from the interior of the cave. Fi-
nally, there is a boulder measur-
ing about one metre, some eight
metresfrom the cave on the slope
below the entrance, which bears
several apparent cupules that are
so weathered that they are almost
beyond visual detection.

The quartzite facies of Indra-
garh Hill is very similar to that
forming the Bhimbetka complex:
heavily metamorphosed, with

Figure 23. Cupules on southern
wall, Daraki-Chattan, 3to 4
m above the floor.
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crystallised silicacement, of such
quality that most of thelocal lithic
industries are made from this
stone. Noteworthy geological fea-
tures in Daraki-Chattan are three
veins of fully silicified silcrete
breccia in the rock floor of the
cave, ranging inwidth from afew
centimetres to 20 cm. These are
of ancient sediment filling, con-
taining large angular clasts. The
breccia later eroded back to the
floor level in most places, but
about 3 m from the floor step this
facies rises above the floor. The
brecciafill ismuch older than the
human use of the cave and may
chronologically relateto the simi-
larly silicified coarse conglomer-
ate on the plateau above the cave,
which postdates an ancient river
course found there. Thefirst 2m
of the northern wall within the cave is exposed to run-off ~ Figure 24. Cupules high on southern wall, Daraki-
fromthedripline c. 8 m above. Beyond adistinctly demar- Chattan.

cated vertical line, there is no evidence of cur-

rent run-off on thewall, and water ingressfrom

the back of the cave appears to be only slight.
Nevertheless, this may have been more active
in the past, leading to the fluvial removal of the
finer floor sediment fractions at times, perhaps
with alternating phases of fine sedimentation.
Apparent calcium carbonate precipitates are "
common on the undersides of rock ledgesinthe '
cave, and apparent silicalacing is extensiveon |
numerous rock surfacesin the cave and nearby.

The exfoliated cupules

Our examination of the siteinitially focused
on the ailmost complete absence of cupules on b .
thewalls of the entrance part of thecave. Inthe =~
vicinity of thefloor step, much of thelower part
of both the northern (Fig. 25, see far left) and |+
southernwalls (Fig. 26, upper left) hasbeensub-
jected to natural exfoliation. Since thewall ar-
eas affected by this process coincide roughly
with those experiencing occasional direct solar |
radiation in thelate afternoon, we made two rea-
sonable assumptions: that exfoliation had been
caused by insolation, and that this had occurred
since the cupules were produced. This would
explain the absence of cupules on al exfolia-
tion scars, and the occurrence of one single cu-
pule on aremnant of the earlier surface below
the main exfoliation area on the southern wall.
However, the possibility that the exfoliation scar
on the north wall (Fig. 25) was caused by fire
rather than insol ation cannot be excluded. It has
aroughly conchoidal fracture surfaceand stressmarks; im- ~ Figure 25. Daraki-Chattan, passage entrance. Note floor
pact from falling rocks is impossible because it is shel- step and exfoliation scar on left wall.
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Figure 26. Generalised section view of the entrance of Daraki-Chattan, looking south, showing the spatial
relationships of the exfoliated areas on the southern wall, the outermost wall cupules, the six sediment
layers, and the principal features contained in them, such as exfoliated slabs bearing cupules. The
engraved boulder (E) and the excavated in-situ cupule are also shown. Satus November 2004.

tered in a shallow alcove.

It followed from this deduction that there would be a
fair probability that at least some of the exfoliated wall
panels should occur in the substantial floor deposit outside
the floor step (Fig. 26). If so, their time of deposition must
necessarily postdate the exfoliation event, and if any of the
fragments should bear cupul es, these must necessarily have
been made significantly earlier than the time of deposi-
tion. If such fragmentswere found in databl e sediment lay-
ers, this would provide a conservative minimum age for
the rock art. This reasoning was the principal rationale for
the excavation at Daraki-Chattan (see previous Chapter).
Other motivations were to establish the vertical extent of
hominin occupation evidence, the typology of the lithics,
the acquisition of dating evidence, and most especially the
vertical distribution of hammerstones used for the produc-
tion of the more than 500 cupules, of which at least some
were expected to be present.

In view of the relatively low sediment pH of the site,
the excavation of alarge part of the cave's entrance area
was not expected to produce any osteal remains, and in

view of the suspected water seepage therewaslimited hope
of finding charcoal. The excavation yielded not only hun-
dreds of stone artefact, but also a large number of exfoli-
ated slab fragments, many of which still bore cupules on
their outer surfaces. These cupule-bearing slab fragments
were vertically distributed through most of the sediment,
almost down to bedrock, which indicates that the exfolia-
tion process was very slow and gradual, rather than occur-
ring over just alimited time period. During the 2002 exca-
vation campaign it was noticed that two sections of a cu-
pule on exfoliated slab fragments fitted together, which
prompted a search for more connecting pieces. Seven such
excavated slab fragments bearing a total of seven cupules
were thus assembled successfully (Fig. 17). This reas-
sembled slab is 95 cm long, 49.5 cm wide at right angleto
the longest side, roughly rectangular but with one section
of about 20 x 24 cm missing from one corner. Itsthickness
varies, being up to about 10 cm on the thicker end (the left
end in Fig. 18).

The surface condition of this assembled slab suggests
excellent preservation, but close examination of the cupules
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indicates that the surface surrounding some of
them may be more recent than the cupulesthem-
selves. This impression is created by the very
reflective crystal facets on the surrounding sur-
face, compared to the dull and weathered sur-
facein the cupules, and also by the perimeter of
the cupules. It appears that the surface of the
cupules has withstood whatever process caused |
thesurrounding surface. Thisseemsto have been
heat, because there are several scalloped scars
on the surrounding surface, only 1 or 2 mm deep,
tapering down to thin sliversin the opposite di- |
rection, mimicking the pattern of heat spallson |
granite. Since the slab was found in the deposit
with the decorated face up, it is possible that it
was part of aliving floor, which would readily
explain the effects of fire damage and also ac-
count for some wear through foot traffic. It is |
also evident that this surface exfoliation is
localised. For instance, close to its most obvi-
ous extent, near the wide end of the slab, is an
area morphologically dominated by several
stress marks resulting from the detachment
event. These are worn and weathered, but there
has certainly not been any major exfoliation in
this area.

Besides the slab fragments incorporated in
thispanel, the 2002 excavation of the uppermost
80 cm of the deposit al so recovered four more cupul e-bear-
ing slab fragments, but they could not be connected to any
other finds so far. A relevant factor to be considered is the
lack of rounding along the various fractures of the slab
fragments. The rounding is very significantly greater on
the four unconnected fragments than on the assembled dab,
by afactor in the order of ten. It would be hard to account
for such agreat difference except by asignificant timein-
terval between fracture events. Whileit ispossible that sev-
eral fragments became dislodged in a single event, it is
perhaps more likely that the seven reassembled fragments
remained in one piece until very much later. It could have
been broken by later rock-fall or by human activity. The
three other pieces excavated in 2002 are more weathered
and bear more surface accretion.

During the sampling for one of thefirst three OSL (op-
tically stimulated luminescence) determinations (DC-1) on
28 September 2002, arock slab prevented the insertion of
the caesium probe to measure the sampling site's gamma
radiation. This occurred in the presence of numerous wit-
nesses (all samples were removed under the strictest su-
pervision of appointed officers of the Archaeological Sur-
vey of India), and a cupule was found on it before its re-
moval (Fig. 27). After it had been extracted with some dif-
ficulty, it was found to bear a second cupule and an appar-
ent part of athird on its other end (Fig. 28). Nearby, in the
south-east corner of the excavation, along, vertically de-
posited slab fragment of 5 cm thickness protruded 12 cm
above the excavation floor at thetime. It was found to bear
a further cupule, truncated by its end fracture (Fig. 29).
Five further slab fragments bearing cupules were also ex-
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Figure 27. Sab fragment with cupules at the moment of
its discovery in the sediment and OSL sampling hole
DC-1. Thefirst cupule has just become visible, the
slabisstill in situ.

cavated in 2003, at greater depth and west of the collapse
boulder. In all, a total of twenty-eight cupules and one
doubtful specimen have now been found in the excava-
tion, at varying depths throughout much of the Lower
Palaeolithic deposit (Fig. 26). All of the cupules on the
walls appear to derive from a single period of cupule pro-
duction. There are no obvious indications of greatly vary-
ing ages or differences in weathering (cf. microscopy, be-
low). If thisis the case, then the cupule production phase
must correspond to the lowest sediment deposit, and exfo-
liation has occurred at various times over the duration of
much of the site’s sedimentary history. In the event that

Figure 28. The slab fragment in Figure 27 after removal.
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Figure 29. Upper end of along, vertically deposited slab
bearing a partial cupule, found under Acheulian tools.

cupuleswere made over amuch greater time span, thefirst
to exfoliate and become buried must still be of an antiquity
corresponding to the lowest sediment deposit, but others
could have been made much later. However, the concen-
tration of hammerstones of the type used to make petro-
glyphs (Bednarik 1998) just above and below the ‘pave-
ment floor’ (see below) renders the first possibility more
likely. In either case, the lowest occurrence of exfoliated
slab fragmentswith cupules coincideswith the earliest evi-
dence of human occupation at Daraki-Chattan.

Sratigraphy and stone implements

Bearing in mind that thisis only a preliminary report
and that no sedimentological and little other detailed ana-
Iytical work has been conducted at this early stage, only
the broadest detail is provided here. After establishing in
2004 that the large boulder in the central part of the cave's
entrance deposit broke from the bedrock face to its east
(the two fracture surfaces match, both in shape and petro-
graphical strata), we divided the sediment stratigraphy into
‘pre-collapse’ and ‘ post-collapse’ phases. Asisevident from
Figure 26, upon becoming detached from the rock face to
theleft, thisboulder slid down and cametorest inits present
position. We estimate the boulder’s weight to be close to
two tonnes — a formidable barrier to further excavation
— but it was removed in 2005 (see above) and the sedi-
ments sealed by it were excavated almost down to bed-
rock. The stratigraphical distribution of the lowest stone
tools indicates that the collapse occurred after the time of
the site's initial use by humans. The few chopping tools
found to the east of the boulder seem to postdate its col-
lapse, but several other anthropic features on its west side
appear to be on the floor on which the boulder came to
rest, and continue below it. Thelatter include stoneimple-

Volume 22, Number 2, pp. 147-197. R. G BEDNARIK, G KUMAR, A. WATCHMAN and R. G ROBERTS

ments, hammerstones, an apparently artificial floor of sev-
eral slabs, and one small slab with two cupules.

The large collapse boulder is maximal 1.4 m long, 1.2
m wide and 64 cm thick, of distinct horizontal stratifica-
tion, now separated from its parent surface by 50 to 60 cm,
having broken fromit vertically. The quartzite stratum form-
ing the bedrock face it broke from is inclined about 9°,
dipping west as does the general facies. The collapse boul -
der was inclined 54°. Most of the vertical fracture face is
flat, 90 cm wide, except the northernmost part, which is 50
cm wide and angled at 30° outward, i.e. west. The outer-
most part of the collapse boulder probably fell only in the
order of 40 cm beforeit cameto rest in its present position,
while its inner, i.e. eastern part became raised relative to
its previous level.

Prior to the availability of the results of sediment analy-
ses little should be said about the deposit. It is high in
regolithic clasts, clearly derived from local breakdown, and
low in clay fractions. Saprolithisation increases markedly
as a function of increasing depth. The upper strata have
experienced water sorting, probably up to the sand frac-
tions, which renders any age estimates derived from them,
including OSL analyses, questionable. We thus assume that
wetter conditions caused limited sediment transport of the
finer fractions in the upper strata, in the direction of the
slope (west). Most notable is the difference between the
preservation of clasts in the upper and lower halves of the
column. Whereasthe upper coarse detritusisrelatively well
preserved, that of the saprolithic lower half isdeeply weath-
ered and often coated by ferromanganous accretions. It has
clearly experienced conditions of waterlogging, and thisis
alsoreflected in theredder colour of these lower sediments.

Sofar, six sediment samples have been secured for OSL
analysis from Daraki-Chattan, and the relevant gammara-
diation levelsfor them have been determined in accordance
with standard procedures. The surplus material from these
and the two back-up samples from each sampling site will
be the initial source of material for sedimentary analysis.
During the 2002 field season, three samples were collected
from the uppermost levels just inside the dripline. Sam-
pling commenced on 27 September and continued for three
days and two nights (OSL samples must be collected in
complete darkness). To gain a better understanding of the
site’s radiation regime, we also took three readings on
nearby bedrock surfaces. Asalready mentioned, during the
collection of sample DC-1 we had to extract a rock frag-
ment from the cylindrical sampling hole, on which wefound
cupules (Fig. 27). The remaining three sediment samples
were secured on 8 December 2004. DC-4 is from below
the apparent slab pavement, at 142 cm depth, where stone
tools occur in abundance. DC-5, 127 cm below floor, was
taken from immediately below a large chopping tool and
above a slab fragment with two cupules. DC-6 isfrom un-
der the shelter roof to the north of the main excavation. In
each of these three sampling holes, stonetoolswererecov-
ered, including small flakes and, within DC-6, a hammer-
stone. All sediment samples and rel ated measurementswere
taken under the strict supervision of appointed officers of
the Indian Archaeological Survey.
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A notablefeaturein thestratig-
raphy is what appears to be an
intentional arrangement of stone
dlabstoformlevel floorsor ‘ pave-
ments' (Fig. 30). While it is pos-
siblethat thesefeaturesaremerely =
the result of trampling, causing =
the horizontal orientation and =
alignment, weregardit astoo stri-
king to beentirely fortuitous. This |
impression is strengthened by the
concentration of stone tools, in-
cluding several hammerstones,
immediately above this horizon-
tal feature.

Asmentioned above, one soli-
tary cupulewas excavated in situ,
located onthe edge of avery large
angular boulder. Thisboulder, just
outside the cave's dripline, was
only partly exposed by the exca-
vation, over 120 cm by 90 cm, but
it appears to be significantly larger and may rest on bed-
rock. Itisonly 44 cm from the nearest point of the collapse
boulder and well below it. Its flattish upper surface slopes
down towards north. Thereisan extensive area of usewear,
perhaps from foot traffic aswell as human activities, mea-
suring 56 cm by 28 cm, showing heavy subsequent weath-
ering. The cupule occurs on the boulder’'s upper eastern
edge, just afew centimetres from the southern face of the
excavated trench (Fig. 31). It is about 50 cm above the
apparent slab floor, on which we found severa hammer-
stones, asmentioned. This cupule
has a maximum diameter of 44
mm, minimum diameter 34 mm,
is16.2 mm deep and well shaped.
It occurs c. 60 cm below the pre-
sent floor level and isoverlain by
numerous Acheulian tools, and
stratigraphically by exfoliated
slabs bearing wall cupules.

Anexfoliated slab bearing two
cupules was excavated lying flat
directly ontheslab floor, with the
cupulesonitsunderside (Fig. 30).
About 60 cm east of it occurred a
typical hammerstone (marked in
Fig. 30), which was at the same
level as a second hammerstone
further east-southeast (Fig. 32).
This fragment, the lowest recov-
ered among the many cupule-
bearing fragments excavated by
late 2004, suggests that some of
the original wall cupules pre-date
this floor and the collapse event. It is unlikely that slabs
with cupules would have exfoliated shortly after the cu-
pules were made. These circumstances, together with the
occurrence of hammerstones bel ow the apparent pavement
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Figure 30. Remains of ‘slab floor’ in sediment layer 5
(on left), fragment with cupules (under left scale) and
hammerstone in situ (next to right scale).

suggests that at least some of the wall cupules may have
been made during the early phase featuring the chopping
tools.

The preliminary examination of the substantial stone
artefact assemblage recovered from the excavation suggests
three broadly definabletraditions. The upper sediment units

Figure 31. Cupule excavated in situ, made on the edge of
avery large, only partially excavated angular boulder.
The south face of the main trench is visible, the
sediments contained Acheulian artefacts.
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Figure 32. Hammerstone in situ (behind scale), sediment
layer 5.

exhibit neither clear Acheulian nor typical Middle
Palaeolithic features, being arather indistinctive ‘interme-
diate’ industry. The absence of points and the presence of
at least two Micoquian-type bifaces are perhaps diagnostic
features (Fig. 33a). Overall there are few handaxes present
but there are one or perhaps two rough awls or borers.
Acheulian handaxes (Fig. 34) and cleavers occur with few
large Levallois flakes featuring broad striking platforms
and typical tortoise-pattern flaking indicative of core prepa
ration. A specific type of flake tool is a very broad,
Clactonian-type flake. It is comparatively thin (at least in
terms of the quite coarse raw material), has a distinctive
striking platform, usualy flat, and a striking angle of c.
110°. These flakes are almost 20 cm wide, 12 or 15 cm
long from the platform, and have therefore long and broadly
curves edges. These bear little retouch, if any (Fig. 33b).
Other utilised flakes are mostly smaller and relatively thick
and chunky, bearing several dorsal flake scars. These are
often under 10 cm in maximum size. On the whole, the
industry isclearly intended for woodworking, although far
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too corroded to be amenable to
microwear analysis.

A particularly important com-
ponent of the archaeological se-
guence of Daraki-Chattan is the
assemblage of the lower deposit,
from the sediment that has expe-
rienced considerable postdeposi-
tional modification, especially
through waterlogging. Theimple-
ments are reminiscent of chop-
ping-tool industries with cobble
tools. Thisindustry appearsto be
related to the lowest assemblages
Wakankar hasreported from three
sites at Bhimbetka (111 F-24, 111
A-29 and Il A-30), and which
have also been reported el sewhere
in India (Ansari 1970; Armand
1980). This possibility is rein-
forced by the presence at Daraki-
Chattan of laterite, occurring also
at Bhimbetka, perhapsreferring to distinctive environmen-
tal conditions. Moreover, like the chopping-tools at
Bhimbetka, those at Daraki-Chattan are also deeply cor-
roded or saprolithic. The most distinctive typological ele-
ments in the chopper industry at Daraki-Chattan are afew
very thick bifacial chopping tools. They have a flat base
oppositeadistinctive, zigzagging convex working edge that
was created by the removal of deeply conchoidal flakes,
aternatively from each side. The geometrical regularity of
this coarse retouch and consistent morphol ogy suggest that
thisisnot aby-product, acore, but that the removed flakes
werethe by-product. Another feature of thisindustry isthe
occasional occurrence of polyhedrons. It is obvious that
this assembl age needs to be closely compared with similar
stratified finds elsewhere in India, and that the chronology
of the Middle Pleistocene laterisation eventsin central In-
dia needs to be resolved. For the moment it will suffice to
make one categorical observation: the period of cupule
manufacture at Daraki-Chattan, or at least its earliest phase
(if it should have continued later on, for which we lack
evidence), coincides with this chopping tool industry with
occasional handaxes. The archaeology has shown this un-
ambiguously.

Daraki-Chatian

Figure 33. Some of the Lower Palaeolithic stone tools excavated from well above cupule-bearing slabs:
a - asymmetric biface, b and c - flake tools with Levallois-type preparation.
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Figure 34. Acheulian handaxe excavated from sediment
layer 3in Daraki-Chattan.

For the present purpose, the occurrence of definite
petroglyph-making tools (mur-e; cf. Bednarik 1998) is of
even greater significance. Such tools, called hammer stones
here, have been shown to be of a specific weight range and
morphology elsewhere, they possess typical wear facets,
and they have previously been studied ethnographicaly,
archaeologically and in several replication experiments
(Bednarik 1998). Asarulethey are 160 g to 200 g in weight,
and those from Daraki-Chattan have sharply demarcated
wear facets of 20 to 30 mm length, i.e. they are heavily
worn. The wear facets always occur on the most protrud-
ing aspect of thetool, and these implements alwaysfit well
into the human hand (Fig. 35). There are rare specimens
with two or more (up to four or five) impact facets. How-
ever, the hammerstones range from those with very dis-
tinctive wear facets to those that require detailed micro-
scopic examination before they can be accepted or rejected
as authentic. Thisis because they are sometimes severely
corroded. In all cases examined, theimpact zones coincide
precisely with the areas that would show damage had the
stone been held in the position inwhich it is most comfort-
able in the hand. However, in at least one case, that posi-
tion seemsto indicate that the hand was slightly larger than
an average modern hand. Also, the hammerstones are
dightly larger on average than those known elsewhere (e.g.
in Europeand Australia), thereforeit islikely that pygmies
can be excluded from the making of the cupules. Thisis of
relevance because of the tiny post-cranial find from the
Narmada site (see above). Our impression is that the mak-
ers of the Daraki-Chattan cupules had comparatively large
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Figure 35. Hammerstone with multiple wear facets, one
of which is visible above the millimetre scale. From
sediment layer 5 in Daraki-Chattan.

hands, and this seems to be confirmed by their massive
chopping tools. However, they were also incredibly skilled
in making very precise cupules, amost demanding skill on
this extremely hard rock.

Engraved grooves on boulder

The large corpus of cupules in Daraki-Chattan is not,
however, the only evidence of Pleistocene rock art at this
site. The 2004 excavation campaign yielded a further ex-
ample from the Acheulian deposit (Fig. 36). When a boul-
der was removed from the excavation it was found to bear
two distinctive grooves thought to be artificial. Our micro-
scopic examination of the grooves has confirmed this.

The block is fairly rectangular in shape and measures
66 cm x 51 cm x 35 cm. Itsformer upper surfaceisaflattish
but undulating panel with several natural depressions, bear-
ing extensive dark accretionary deposits, almost certainly
ferromanganous. The same accretion, up to severa mm
thick, occurs on al other blocks at the level where it was
found and below it, and to the west of the collapse boul der,
including on that boulder. It is absent inside the dripline,
which suggeststhat the accretion derivesfrom run-off from
the plateau above. The origin of the iron deposits in the
sediments of Daraki-Chattan is probably from either red
soil or alaterite facies on the plateau above that is now
fully eroded.

Other material from the lower stratais similarly weath-
ered, with the subsurface below the accretion being quite
crumbly. Much of the metamorphosed colloid silica has
been removed in this zone, and there is adistinct presence
of iron oxides indicated by red colour. On the block bear-
ing the grooves, the accretion is exfoliating, especially on
its‘right’ (seen with the grooves on the panel’slower part).
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Figure 36. Thelonger of two engraved grooves on
boulder from upper part of sediment layer 4 (see
colour version on back cover).

The block originatesfrom roughly above OSL sample DC-
4, its lower surface 68 cm below the present floor, or c. 15
cm above the horizontal slab floor that underlies a signifi-
cant concentration of implements, whileits uppermost point
was 35 cm below the present floor (see Fig. 26). Aboveit,
andin closevicinity, eighteen Lower Palaeolithic toolswere
recovered. The condition of its subsurface indicates its
stratigraphic integrity: it is not as deeply weathered as the
lowermost clasts, where the accretion is lacking, and it is
not from the upper sediment unit with its low weathering
and lack of accretion.

Figure 37. Microphotograph of the floor of the long
engraved groove, showing the ‘flow’ of the line.
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The longer of thetwo grooves
runs diagonally acrossthe ‘lower
right’ corner of theblock (Fig. 36,
see also colour image on back
cover). Its‘ upper’ endistruncated
by exfoliation scars, where the
accretionisseveral mmthick. The
groove'sother end istruncated by
the most recent of the main frac-
tures of the block. The groove has
amaximal length of 29.3 mm, its
width ranges from 14 mm to 21
mm, but in general it isvery con-
sistent at an average of about 19
mm. The groove section is dis-
tinctly U-shaped, and its manufac-
ture by an abrasive process is
emphasised by the tendency of a
slight increasein depth and width
acrossthetwo surfacerisesalong
the groove's course (Figs 37 and
38). The maximum difference be-
tween the two rises and the intervening depression along
itscourseis 7.4 mm. The actual depth of the groove ranges
from 2.0 mmto 6.9 mm, but asthereis extensive accretion
aong the margins of the groove where preferential deposi-
tion occurred, these measurements are deceptive. Without
removing the accretion, the true depth of the groove can
only be estimated, but it seems to range up to about 4.5
mm at the rises, and was close to 2.0 mm in the depres-
sions. The relative consistence in groove width, despite
these distinct variationsin depth, underlinesthe ‘flow’ and

Figure 38. Microphotograph of the long engraved
groove, showing exfoliating ferromanganous
accretion. Scalein millimetres.
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abrasive nature of the marking, | ¥
which would have been made |
gradually and with considerable
and prolonged effort. Thisis best
observed by touch, as the finger
tip detects this consistency in the
‘flow’, except for two places
where the accretionary deposits
extend into the groove, being in |
the order of 1.5 mm to 2.0 mm
thick in places. The groove devi-
atesvery littlefrom astraight line,
only about 5 or 6 mm. There is
not the slightest indication that it
may have been begun by first
making a line using percussion,
the method applied in the Bhim-
betka linear petroglyph, aso of
the Acheulian. It is assumed that
traces of such preparation work
would be detectable along the
margins of the groove, but these
arelacking entirely. It istherefore suggested that the mark-
ing was made by abrasion alone.

Further to the ‘left’ of this groove is a shorter groove,
occurring at alow angleto the ‘lower’ edge of the panel. It
is truncated by exfoliation scars at both ends. This second
groove has amaximum length of 8.3 cm, itsnear end being
about 18 cm from the nearest end of the long groove. This
lineis also straight, forming an angle of 107° with the av-
erage direction of the long groove. The short groove ap-
pears to be narrower, but thisis clearly caused by the ac-
cretionary deposit, which emphasises the margins by pref-
erential deposition. The present width of the short groove
is around 14 mm, and the original width appears to have
been 17 mm or 18 mm. The depth ranges from 2 to 3 mm.

It is possible, if not likely, that the two grooves once
formed parts of asingle marking, that they were connected,
because they are both truncated by the same, most recent
of the margin fractures of the panel. The clast bearing the
continuation of this marking has not been found yet, it may
well be in the immediately adjacent, unexcavated deposit
to the west (see location in Fig. 26). At the very least it is
highly likely that the two grooves were made at about the
sametime. The possibility that the two grooves once formed
parts of alarger design is aso implied by the ‘upper’ end
of the long groove, which shows the start of a curvature.
This could have been a groove meandering over a flattish
slab panel. There is, however, no evidence of cupules on
the remaining portion of this panel.

It is certainly remarkable that at both sites now shown
to contain Lower Palaeolithic petroglyphs, Daraki-Chattan
and Auditorium Cave at Bhimbetka, a number of cupules
co-occur with linear markings. However, before much sig-
nificanceisread into this, several pointsneed to be consid-
ered. In the Bhimbetka composition, the large cupule and
the meandering line are directly related, as part of theline
‘wraps’ around the circumference of the cupule. Thisline
was clearly produced by percussion, as were al cupules.
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Figure 39. Close-up of wall cupules on northern wall,
Daraki-Chattan, showing their deep weathering.

The Daraki-Chattan grooves, on the other hand, are re-
garded by us as the result of abrasive action, and they are
quite possibly younger than the (early) cupules at that site,
but they are still of the Lower Palaeolithic. This engraved
block was found too much abovethe lower occupation floor
to be regarded as related to it, although it would of course
be possible that it was located somewhere higher up and
merely dlid into its present position at some later time. As
thisisimpossibleto know it isbest to leave thisissue open.

Microscopy of cupules

One of us (RGB) has examined several of the in-situ
cupules of Daraki-Chattan microscopically. Thisshowsthat
the surface of the northern wall, at a point where run-off
water can occasionally just reach the panel (about 4 minto
the cave) has experienced significant retreat (Fig. 39). Some
large (>500 microns) grains within the cupules protrude
prominently, but are clearly undamaged (i.e. free of impact
traces). Therefore the present surface of these cupulesis
the result of considerable retreat. Just a metre further into
the cave, the picture changes dramatically: entire cupules
are covered by accretionary deposits. However, on some
of the exposed cupule surfaces damaged large grains oc-
cur, over 1 mm in size, but if they do have wanes, then
these are not readily recognisabl e becausethey aretoo large.
Thisindicates a great antiquity of the cupules.

There are substantial accretionary deposits on many
parts of the decorated walls. Particularly noteworthy are
the terraced or gnarled, laced silica-dominated deposits of
several mm thickness. Under small roofs these are exfoli-
ating due to awhite powdery substance, perhaps gypsum.
Another mineral deposit resembles aragonite formations
and appearsto have been formed within cracks of exfoliat-
ing clasts. Itisthereforelikely that exfoliation of slab frag-
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ments was accelerated by the deposition of such mineral
formations.

Microscopic examination of the stone fragment bear-
ing two (or three) cupules (24 cm max. length, 30 to 55
mm thick) found with the OSL sediment sample DC-1 (Fig.
28) showsthat the doubtful ovoid depression inthe middle
has apronounced rim and showslinear marksthat resemble
stresslines. It is certainly not a cupule, despite its appear-
ance and | ocation between two cupules. It lacksgrainswith
evidence of impact, whereas the two other marks present
many large crystalline quartz grains with conchoidal fac-
ets and various other morphological features indicative of
percussion damage. However, itisimportant that all of these
larger grains, up to 1 mm and even greater, now protrude
distinctly abovethe general surfacelevel. Therelief of these
featuresis generally between 500 and 600 micronsin both
cupules, after the loss of impact-damaged grains and col-
loid silica. While thisimplies agreat age for the specimen,
the preservation of the fracture surfacesonindividua grains
isexcellent. In one case at least, linear stress markings re-
main clearly discernible, and generally the amount of so-
lution evident on the quartz facets is minor. There appears
to have occurred very limited chemical degradation of crys-
talline quartz below ground level, while the degradation of
the colloidal component did proceed. Thisissue needsfur-
ther investigation.

Other early cupulesitesin central India
R. G Bednarik and G. Kumar
New archaeological work at Bhimbetka

One of the principal aims of the EIP Project isto im-
provethe chronological resolution of the Lower and Middle
Palaeolithic periodsin India. With thisin mind, and also as
an effort to refine the very coarse cultural attribution of the
Bhimbetka petroglyphs (Bednarik 1993a, 19944, 2001a),
we are continuing our investigations at Bhimbetka, where
one of us (GK) excavated with Wakankar already in the
1970s. The large site complex of Bhimbetka has recently
been added to Unesco’s World Heritage list (Ray and
Ramanathan 2002a, 2002b), following our request to pur-
sue listing (Bednarik 1994b). So far we have focused our
attention at Bhimbetka on two sites, Auditorium Cave (111
F-24) and, immediately next to it, Misra's Shelter (111 F-
23) (Fig. 8). At the first site, Wakankar (1975) excavated
two trenches. His small trench | was located in the eastern
passage and has since beenfilled in. Trench 11, much larger
(Fig. 7), isin the southern passage and had begun to col-
lapse by 1990, when the two petroglyphsin it were identi-
fied (Fig. 5) by one of us (RGB). In the early 1990s, in
preparation for the visit of the site by a dignitary, the Ar-
chaeological Survey of India decided to open and extend
the trench for exhibition and built solid masonry retaining
wallswith steel railing on three sides of it, the fourth being
formed by the east wall of the passage. Substantial railing
had earlier been installed to protect the excavation trench
in Misra's Shelter, which had therefore not suffered dam-
age from visitation.

After theidentification of thetwo Acheulian petroglyphs
in Auditorium Cave the question of the reliability of
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Wakankar’s stratigraphy arose. The masonry wall prevented
the inspection of the strata since 1993 and it became ap-
parent that, during its construction, sediments had been
randomly mixed. This disturbance of the remaining sedi-
ments in the vicinity of Wakankar’s trench Il posed a sig-
nificant research difficulty. The issue was simply that the
only evidence we had for the upper limit of the Acheulian
wasWakankar’'s section drawing (Fig. 7). However, in 1994
we managed to secure reliable evidence that his stratigra-
phy was correct, when we found that monsoonal rainwater
had exposed an Acheulian handaxe that was so tightly
wedged into a bedrock crevice that we found it impossible
to removeit. Next to it, asmall residue of freshly exposed
primary sediments contained three more implements, in-
cluding aquartzite cleaver (Bednarik 1996: 64 and Fig. 2).
This was found well above the level of the nearby
petroglyphs, confirming that they had been covered by
Acheulian strata.

On 4 Octaber 2002, after the Archaeol ogical Survey of
India under the instruction of Dr S. B. Ota had at our re-
guest dismantled some of the northern masonry retaining
wall, we made an attempt to secure an OSL and soil sample
from 40 to 50 cm below the level of the two petroglyphs,
which are now covered by backfill for their protection.
Despite great efforts to find undisturbed sediments, we re-
mained sceptical that we succeeded in this quest, and al-
though we did secure sample BH-4 and experimentally
processed it, we are doubtful that it was uncontaminated
prior to collection. The disturbance of the sediments up
until 1994, first by unsupervised visitation and then by the
uncontrolled work of the early 1990s, is too great.

The collection of three samples from nearby Misra's
Shelter yielded three impeccable samples. Their primary
purpose was to establish the supposed change from the
Lower to the Middle Palaeolithic industries at the site. The
excavated sediment column at the sampling site is 3.55 m
high. Three samples were secured from it: one from near
the base of the excavation (BH-1, Late Acheulian accord-
ing to Misra1978), one from the level at which the change
to the Middl e Palaeolithicisthought to have occurred (BH-
2), and one from the middle to upper portion of the Middle
Palaeolithic horizon (BH-3) (Fig. 7). Their preliminary re-
sults (see below) pose some obvious problems. If we use
as adiscussion basisthe CAM values, they suggest an un-
explained inversion between the first and the second
samples. While the suggested transition to the Middle
Palaeolithic at 106 + 20 ka is certainly much later than
expected (amore realistic figure would be 160 ka), avari-
ety of scenarios could be invoked to explain this result.
However, the result of 94 £ 11 ka for the lowest sample,
collected 2.3 m immediately below the other, is a conun-
drum. The intervening sediments are undisturbed and
heavily consolidated, partially cemented with increasing
depth. Only the result of the uppermost sample, of about
45 ka, meets expectations. We are at alossto explain these
contradictions and will endeavour to look further into these
issues.
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The Hathikheda sites

Hathikheda is an outer suburb of greater Ajmer, one of
the major population centres of Rajasthan (Fig. 4). This
village or suburb is located about four kilometres to the
west of inner Ajmer, occupying an expanse of flat fluvia
depositswith dry river courses, hemmed in by barren desert
mountains that are a few kilometres away.

The name Hathikheda means * Elephant Village'. A se-
ries of rock outcrops, spaced about one kilometre apart,
extends to the west of the built-up area, forming aroughly
discernible alignment along an east-west line. They rise
between 8 m and 20 m above the alluvium and consist es-
sentialy of white quartz monoliths. They appear to mark
the remains of an unusually broad quartz dyke that extends
over anumber of kilometres, the western extent of which
we did not explore. The dyke must be at least 20 m wide.
The first outcrop occurs within the village's housing area
and it bears a small temple. It was not examined because
any remaining evidencewas likely to be obstructed by this
building and associated structures. The second outcrop is
called Moda Bhata (‘Big Rock’) and is located immedi-
ately north of a usually dry watercourse, on the present
periphery of Hathikheda. Moda Bhatais about 8 m high on
its northern approach, and 15 m on its much steeper south
side, which has given rise to a shallow rockshelter. Its flat
and horizontal upper plateau measures 24 m east-west, and
11 m north-south.

About one kilometre to the south-south-west liesavery
similar formation, called Mahadev Bhata, which is named
after adeity. Itsdimensions and morphology are much like
those of Moda Bhata, with steep sides and ahorizontal plat-
form. We counted a total of twenty cupules on its plateau.
Further west along the presumed submerged dyke we could
see one more outcrop, but lack of time prevented our ex-
amination of it at the time. We also cannot comment on
whether the series extends further west, but this should
certainly be investigated. One of us (GK) explored the hill
southwards of the temple hill and alow-lying escarpment
north of it. He discovered many more cupules on them.
Thereisabig rockshelter in the hill, also bearing cupules,
some of which are aslarge as the onesin the rockshelter at
Moda Bhata.

Of these sites, only Moda Bhata was examined in any
detail so far. The cupules at Mahadev Bhata are very simi-
lar, asarethegeological circumstances, and the Hathikheda
sites appear to be the first known case of cupules — or
indeed any form of petroglyphs — having been executed
onwhite crystalline quartz exposures. Pure quartz does not
occur frequently in massive form, and when it does it is
usually found as eroding dyke formations. These features
result from cracksin aplate through which liquid rock has
been forced, forming a vertical sheet of intrusive igneous
rock. Being frequently more erosion-resistant than the sur-
rounding rock, they project typically above the weathering
zone of alandscape. Such phenomenaarerestricted to very
ancient geomorphic exposures, such as those found in
Rajasthan. The assumed solution rate of crystalline quartz,
as determined in the laboratory, has been reported at only
1 mm per 34 million years (Rimstidt and Barnes 1980).
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Although the practical retreat rate in the field, which is
determined not only by solution, but also by several other
factors, is considerably higher (though still much lessthan
0.1 mm per millennium; Bednarik 2001c: 61), massive
quartz deposits will outlast practically all other common
rock types. Therefore such formations disintegrate almost
entirely by physical processes.

We conducted a surface survey of the surrounding pedi-
ment, including the naturally sectioned bank of the adja-
cent dry streambed. Not asinglereadily recognisable stone
tool was located, but our search was cursory and a more
thorough examination is essential.

The rock of Moda Bhata consists of more than 95 per
cent purewhite crystalline quartz, the remainder being made
up by minor components such as mica. The steep south
side has given rise to a substantial shelter of un-fractured
rock, one or two metres deep and about eight metres long.
The floor contains no sediment cover and no tools were
observed. On the vertical back wall occurs a series of five
relatively large cupules.

Since the hardest rock available to petroglyph makers
to use as tool material is also quartz, it is self-evident that
the task of creating any rock markings on massive crystal-
line quartz is highly labour intensive. No replicative ex-
periments of petroglyph production have so far been con-
ducted on quartz (Bednarik 1998; see also above), but one
isjustified in assuming that this would call for more per-
sistence than the making of similar marks on softer rock,
such as granite or even quartzite, not to mention gabbro,
diorite and so forth. The discovery of these cupule sites on
massive white quartz outcrops reported here is therefore
of considerable interest to the various issues.

The cupules of Moda Bhata

A thorough examination of the upper platform, which
isquite flat and affords an excellent view of the surround-
ing aluvial plain, located twenty distinct cupules as well
as several faint cupules or worked surfaces bearing traces
of impact, plus one very large cupule (resembling the fea-
tures P. Beaumont in South Africa calls ‘ mega-cupules’).
Most cupules occur in small groups and there is a prefer-
ence in their positioning on slight rises of the rock plat-
form. This gives them a somewhat * cup-like' appearance,
but any interpretation related to this orientation would need
to take into account the presence, on the same rock, of the
five vertical cupulesin the rockshelter.

In addition to the cupules there are many further signs
of human activity evident, notably of impact, abrasion and,
in locations suitable for the removal of rock mass, quarry-
ing traces. A productive line of investigation would there-
fore be to establish to what extent the distinctive white
guartz occursin thelithic industries of the region, and how
far afield it can be found as a stone tool material.

One of the first innovations of the EIP Project was to
commence a program of applying microerosion analysis
to selected petroglyph sites in India. Here we report the
first results of this program. The largest cupule measures
between 35 cm and 28 cm across its rim and it is 10 cm
deep. Itisso large that it might have been begun in a natu-
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Figure 40. Three cupules on white crystalline quartz, on
the horizontal plateau of Moda Bhata, Ajmer,
Rajasthan.

ral depression, and a utilitarian purpose cannot be excluded.
Adjacent to it is a series of three standard-sized cupules
(Fig. 40). We selected one of these for detailed analysis. It
has arim diameter of about 60 mm and a depth of 9.4 mm,
whichistypical for the site’s plateau cupules. Itswell-tex-
tured floor provides ample opportunitiesfor microero-sion
analysis, because there are numerous microscopic fractures
present that display angles of about 90° between cleavage
surfaces. We conducted a preliminary microerosion analy-
sis of this cupule on 7 October 2002, measuring several
such micro-wanes and securing twenty-e ght measurements
from them (Fig. 41). The purpose was not to determine the
cupul€ santiquity, it wasmerely to gain sometentativeidea
of whether it might be of the Middle Pleistocene. No
microerosion calibration curveis currently available from
India. We have attempted to secure calibrating data by ex-
amining anumber of sculptures and inscriptions of histori-
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+4 caly known ages in Ajmer, but
- failed completely to find speci-
4 mensof suitable lithology or sur-
face condition. Therefore the geo-
graphically nearest calibration
curves at thisstage are those from
Qinghai Provincein China(Tang
and Gao 2004) and to Um Sana-
man, northern Saudi Arabia
(Bednarik and Khan 2002), both
of which have only limited rel-
evance to the present location.
Figure 41 depicts the histo-
gram of the micro-wane widths
measured in the Moda Bhata cu-
pule. It also featuresthe Spear Hill
calibration curve for quartz that
has been determined for areason-
ably similar environment (eastern
Pilbara, in a semi-desert mon-
soonal region; Bednarik 2002b).
We emphasise that whilethis pro-
vides a very reliable rough esti-
mate of antiquity, it is only an
: experimental result. In consider-
ing it we need to appreciate that it was derived from only
one mineral, whereas in secure microerosion determina-
tionsit is preferred to include results from two minerals
(Bednarik 1992b). Thisis obviously not possible at Moda
Bhata, asingle-mineral environment. Moreover, the Spear
Hill calibration curve, although one of the most reliable
we have, is aso the ‘shortest’ so far determined, which
means that the valuesit is based on cover only ashort time
span. Thisis assumed to affect precision significantly.
Irrespective of these major qualifications, the Moda
Bhatavaluesdisplay avery pronounced clustering into two
groups. One group corresponds to an antiquity of about
E2000 years Bp, the other to roughly E9000 years Bp. This
clear separation cannot reasonably be accounted for by
sampling inadequacies or imprecision, it is far too pro-
nounced and we interpret it as unambiguous evidence that
the older cupule surface was reworked at a much morere-
cent time. In other words, these data demonstrate the mi-
nor reuse of an older cupule, dating from the early Ho-
locene.
However, aswith all age estimates derived by microero-
sion analysis, it needs to be taken into account

111,000 BF
410,000

L

that the method can only consider surfaces of
which remnantsremain available. Thereforethe
possibility cannot be excluded that this is an
originally Pleistocene cupule that was signifi-
cantly deepened or enlarged in the early Ho-
locene, and then slightly hammered in the late
Holocene. Thisissue could only be clarified by
conducting similar analyses of several other cu-

Figure41. Microerosion data from Moda
Bhata cupule, experimentally placed in the
Spear Hill calibration curve.
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pules at this site. Most certainly

our work has shown that cupule

sites have been reused during .
more recent periods, so to deter- .
mine the beginning of the prac-
tice at a site such as Moda Bhata
it is essential to establish ages of
the oldest cupul e surfaces present
at the location. Although this
would involve a considerable
amount of work it iscertainly rec-
ommended, because it would
probably also tell us a great deal '
about the duration of siteuse, and |
about the pattern of accumulation
of the cupules and apparent cu-
pule arrangements through time.
Bearing in mind that currently we
know almost nothing about the traditionsthat created these
features, it is obvious that such a strategy promises agreat
deal of improvement in our understanding of how these
mysterious petroglyphs were made.

The cupules of Morajhari

This large cupule site is located about 20 km east of
Nasaribad, near Ajmer, Rajasthan (Fig. 4), extending over
almost 200 m near a shallow nala (Kumar 1998). There
are several hundred boulders strewn over the flat alluvial
plain, many of which bear cupules. The siteis about 500 m
from avery small fort on atiny hill, the only risevisiblein
thisregion of extensive alluvial flats of fine sediment, and
it consists of an area of very rounded, dark rocks. These
are gneissic, of about 40% quartz, 25% black mica, 20%
feldspar and 15% minor components. The focal point of
the site is a lithophonic rock that rests on top of another
boulder, immediately next to a much larger boulder that
forms one of the highest of the site (Fig. 42, see also image
on back cover). It, too, bears cupules, including one on its
very top. Thelithophonic Rock No. 1 is of roughly discoid
shape and bears numerous cupules on both sides. This
means that only those on its upper surface can now be ef-
fectively worked, because those on the lower surface, al-
though mostly visible, are too close to the support boulder
to be struck effectively. Therefore the rock, which might
weigh around 400 kg, must have been turned at sometime.
This event effectively provides a terminus ante quem for
the cupules on the underside, which aso cannot bear any
recent reworking. The turning of this boulder would have
been quite difficult and it probably preceded the manufac-
ture of the cupules on what is now the boulder’s upper side.

Within 20 m to the north occur about ten more boul-
derswith cupules, and on a south-sloping, very large boul -
der aretwo polished stripesindicating that people used this
asadlidefor along time (a practice one of us has observed
widely in different continents). The northernmost concen-
tration of cupulesisabout 150 m from Rock No. 1, imme-
diately next to a road (see colour image on back cover).
We have surveyed the site for surface stone tools without
any success, eveninthe small nala passing onitswest side,
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Figure42. Rock 1, Morajhari site, Rajasthan (see also
colour image on back cover).

wherelower strata have been exposed. There are, however,
numerous hammerstones of chert and granitic rocks that
were presumably used in the production of the cupules.

On 7 October 2002 we attempted microerosion analy-
sisof threecupulesat Morgjhari (‘ Feathers of the Peacock’):
two on Rock No. 1, and the third about 20 m north of Rock
No. 1. Theresults are summarised in Figures 43 to 45. We
are uncertain how to interpret the data secured from the
cupule on the upper side of Rock No. 1, but suggest that
the groupings of the wane widths, which correspond to in-
dividual wanes, indicatesre-working of thisfeature, at about
E2600 years Bp, E1750 years sp and E800 years Br. There-
fore the overall mean value of alittle under 1800 sp might
be meaniningless (Fig. 43).

The result from one cupule on the underside of Rock
No. 1 substantiates the above proposition that the petro-
glyphs on the rock’s underside are significantly older. Al-

7000 BP

16 micrsns

Figure 43. Histogram of microerosion data from cupule
on upper side of Rock 1, Morajhari, experimentally
placed in Spear Hill calibration curve. Seetext for
interpretation.
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India, and while lithophone cu-
pules and others are easily distin-
guishable, this is a subject too
specialised to beincluded here (to
be discussed separately). Bajani-
bhat (Fig. 4) is located about 24
km east of the town Kotpuitli, at
thefoot of arocky mountain range
named Kalaphad, rising from ex-
tensive fertile alluvial plains
(Sharma et al. 1992; Kumar and
Sharma 1995). Near the foot of
the mountain is a prominent shal-

il Hh nkicross

low shelter, 8 m wide and 5.5 m

Figure 44. Microerosion data from cupule on underside
of Rock 1, Morajhari, with Spear Hill calibration
curve.

7000 BP
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Figure 45. Microerosion data from analysed cupule
about 20 m north of Rock 1, Morajhari, with Spear
Hill calibration curve.

though the datais widely spread, its mean age estimate of
about E5000 seems redlistic (Fig. 44). The data derived
from the third cupule is very compact, by contrast, clearly
favouring an age of about E1900 years, i.e. falling within
the range of the events expressed in the results from the
first cupule (Fig. 45). We defer any further discussion of
these results until much more data, including a geographi-
cally relevant calibration, become available, therefore pro-
posed tolerances are not cited here. The results do, how-
ever, clearly eliminate any possibility that the Morgjhari
cupules might be of the Pleistocene. Despite the prelimi-
nary nature of the results we present here, a Palaeolithic
age of these very ancient features can be categorically ex-
cluded.

The Bajanibhat cupule site

Another candidate for Palaeolithic-age cupules is
Bajanibhat (* Rock that gives sound’; i.e. lithophone). The
link between cupule sites and lithophones is very real in

high (606 m am.s.l.). It features
a corpus of sixty-seven cupules on its vertical wall (Fig.
46), which vary greatly in both their sizes and ages. The
smallest measures 29 mm across (No. 5), the shallowest is
0.9 mm deep (No. 55), thelargest are 120 mm (Nos 62 and
65), and the deepest is 50 mm deep (No. 38). The oldest
cupule appears to be No. 12, which is in the process of
slow exfoliation. After this process has taken its course,
only the floor of the former cupule will remain on the sur-
viving bedrock, rather similar to cupule No. 5 on Chief’s
Rock in Auditorium Cave (see above). The extreme degree
of weathering within the joint, which certainly must post-
date the cupule, suggests an extremely great age (Fig. 47).
Some other very weathered specimens may be of asimilar
order of antiquity but they are now of difficult access, pre-
venting ready microscopic examination. However, all other
cupules are considerably younger, by afactor of dozens of
times. We consider that there wereinitially afew cupules,
some of which have now doubt been lost since. This
prompted similar behaviour at much later times, and the
practice was continued in many of the cupules until his-
torical times. The latter bear still relatively fresh bruising
evidence. The heavily metamorphosed rock consists of
quartz crystals with veins of undetermined dark minerals,
resembling a gneissic quartzite.

A microscopic examination of the apparently oldest
cupule present, No. 12, yields no useful information. The
feature is so westhered that the surface can be assumed to
have retreated at least 5 mm and quite probably 10 mm. A
second cupule similarly yields no information. A third cu-
pule, No. 3inFigure 46, isconsiderably younger and largely
unweathered, although much more patinated than the most
recent ones. It yields some fracture edges amenable to
microerosion analysis. Eleven wane widths are determined,
suggesting an age of approximately 6000 years, but we
provide no further detail here as this rather complex site
deserves considerably morein-depth research then we have
been able to afford it so far.

Itis clear that the site has been used as aquarry for the
production of Lower Palaeolithic stone tools. There are
numerous impact scars where thick flakes of 10 cm to 30
cm length were removed. Lower Palaeolithic tool types
occur in profusion at the site, and in its vicinity for hun-
dreds of metres. These include very finely worked, typical
ovoid Acheulian handaxes in considerable quantity (Fig.
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Figure 47. The apparently earliest, exfoliating cupule at
Bajanibhat, and several very recently worked nearby
cupules.

Figure 48. Acheulian handaxes from Bajanibhat.

48), rougher bifaces, cleavers, hammerstones and thick
Levalloisflake tools. Many dozens have already been col-
lected from the surface of this productive site. More recent
stonetoolsoccur occasionally, and al so some pottery shards,
which might be recent. The sedimentsin front of the shel-

ter are heavily eroded, with lower stratavisible
in various places. Evidence of fireplacesisvis-
ible in these eroding strata, apparent as distinct
reddening (due to reduction of iron salts) of the
brown rock extending about 80 cm horizontally,
and a thermal spall of 25 cm length. The fre-
guent occurrence of eroded A cheulian tool s sug-
geststhat massive deposits of thistradition might
be present in the substantial sediment deposits.
The area’s loess-like deposit is underlain by
compacted, very coarse sediments dominated by gravel and
cobbles.

Near the site runs a prominent nala (a normally dry
creek bed in aluvium), which originates 400 m
north from Bajanibhat shelter, at the base of a
steep ravine leading up the mountain. This is
called Jhiri Nala (‘ Stream Gully’), formed of
house-sized boulders, and about 100 m above
the plain reveals a very complex red painting
motif under one of the huge granite boulders. A
few metresfromit, near the edge of alarge spall
that has split from a boulder, are two large cu-
pules, which are certainly of thelithophonetype.

Further cupule sites near Daraki-Chattan

In addition to the siteslisted above, we have
also examined some cupul e sites on the plateau
of Indragarh Hill, i.e. above the Daraki-Chattan Cave, and
some more in the wider vicinity of that key site. A few
hundred metres north of Daraki-Chattan are the ruins of a
7th century fortress constructed of dry-laid local stone. It
overlooks an elevated pre-Tertiary river course to itsim-
mediate north-east, with finely polished quartzite boulders
and substantial deposits of river cobbles and conglomerate



Rock Art Research 2005 -

Figure 49. Part of a geometric arrangement of cupules
on the plateau above Daraki-Chattan Cave, fully
exposed to weather and assumed to be of relatively
recent antiquity.

exposures. The latter seems to resemble the brecciain the
Daraki-Chattan Cave, except that the latter is of angular
clasts derived from local breakdown. There are several
cupule rocks at scattered locations on this plateau. At one
of the cupule panels we have examined a light-coloured
crust-like feature, about one millimetre thick, now exfoli-
ating, which comprises the same grain sizes asthe rock but
presents the visual appearance of an accretionary deposit
(Fig. 49). We could not determine its nature, but, having
observed asimilar phenomenon on some of theancient river
polish just mentioned, consider the possibility that the en-
ergy applied in the making of the cupule created a cutane-
ous zone that was more resistant to the weathering pro-

Figure50. Large and deep cupules on the vertical wall
of the Pola Bata shelter, near Gandhi Sagar reservoir,
Madhya Pradesh.
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cesses. Thereisnoindication that
these cupules are of an antiquity
comparable to that of the cupules
in Daraki-Chattan asthey arefully
exposed to weathering processes
and arerelatively well preserved.

Almost 20 km south-west of
Bhanpura, closeto the shore of the
Gandhi Sagar reservoir lake and
near thevillage Hanumankhedais
aprominent remnant of a quartz-
ite formation (Fig. 13). Its huge,
up to about 12-m-high weathered
boulders form cavities that have
for hundreds of millennia pro-
vided shelter to humans. Thissite,
called PolaBata, isstill in useto-
day. There are severa concentra-
tions of cupules among the rocks,
especialy onthewall of themain
tunnel. Numerous largely faded
red pictograms occur aso in this
cave-like space. The cupules are often unusually deep and
large, and although there are many deeply weathered ex-
amples, others bear distinctively recent damage (Fig. 50).
Indeed, some of the site's several dozen cupules are still
being used, including at least three lithophones or ‘rock
gongs'. Thecupulesof PolaBataoccur on horizontal, slop-
ing and vertical surfaces. On the floor of the main shelter
and on the surface surrounding the site occur numerous
Palaeolithic and Mesolithic stone implement types. They
include handaxes, cleavers, and more recent chalcedony
tools and débitage.

About 3 km west of Pola Bata lies the small hamlet
Amyabhau. Nearby is another of the quartzite stacks com-
monly observed in this otherwise fairly flat terrain, called
Tegj-ka-Pana. These remnant outcrops are typically sur-
rounded by iron-rich sediments, probably the residue of
lateritic deposits that have eroded. Since there is little or
no iron in the quartzite, we assume this to be a deflated
landscape that oncefeatured iron-
rich sedimentsor alateritic facies,
as has also been observed on the
plateaus at Daraki-Chattan. The
site, elevated about 15 m, consists
of the flat top of the steep-sided
outcrop. It features several group-
ings of cupules and abraded
grooves. Some of these petro-
glyphsform an extensive geomet-
ric arrangement, now partly exfo-
liated, and most cupules are ar-
ranged in rows. All of the mark-
ingsoccur on aheavily weathered
ancient subsurfacethat isstrongly
coloured by iron salts, and this
layer has exfoliated in various places, so there were prob-
ably more markings in the past. Some of the abraded
grooves resemble axe grinding grooves, and it is possible
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that these are Neolithic. Therock markings are certainly of
relatively recent age, most probably of the mid to late Ho-
locene.

Thecollection of samplesfor the EI P Proj ect, 2002—2004
G. Kumar

TheIndo-Australian team of scientists collected numer-
ous samples for scientific analysis and dating in 2002 and
2004, al under the supervision of delegated officers of the
Archaeological Survey of India (ASl). For this purpose |
secured the necessary permits from the Director General
of the ASl. The details of sample collections are briefly
presented.
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Thefirst three sediment samples, intended for both OSL
analysisand for sedimentary analyses, were collected from
the excavated trench from 27 to 29 September 2002. Each
sample consists of three parts, collected at night with avery
dim infrared light. Sample A was the primary source for
OSL analysis, while B and C are intended for subsidiary
radiation measurement and a series of pedological analy-
ses. Standard background radiation was measured in each
sampling hole by gamma spectrometer. Details of the
samples are shown in Table 2.

From inside Daraki-Chattan Cave Alan Watchman and
Carol Patterson collected three tiny samples of mineral
accretion from the surface of the northern wall, represent-

So8dSlample Depth from
SaniNde Trench Despethfrom surface CommentscOmments
o surface
—B-=HM—3A 23 N—Misra Middle—totate—phase—ofMiddie
B, C trench Coﬁectedsby makling a hole into tkféammlahltacmg south.
- Sedmet s tTo0Se BfowTT SOt Wittt eXfotiated ffakes, Stones and—|
BHIM-2A I F-p3, V. N. Misra'y | bwer Prlagelithis, qrtefalesminahehasce of ke delesianiane
DCB1L nN2(2) -3efEbs0 cm big cupule slab bearlnB%H@'é\%BfeM'@'ﬁ'@o@@ﬂé&qmm@
. excavation in May-Jyne 2002. One more slab with two complete
BHBIMclA F ‘3'”\2”':5 Misra’s amnd-3@ tore880 cup dlelsowmas ot d\eetee d oV Ldi aamosardothdr okl
! sample.

II}A%4A ﬁl\b{ A% tor aye, | PES Acheulja Iaterlt ed sediment, appears
I§5‘B i .)S n¢h 250 to & the ass%:lgé go%tgﬁw% # 5re@ent works.
DC-1C A2(2) -30 to -50 cm From the associated area of Sample 1B.

Table 1I"samples collecied Tor dafing at D 1-Chattan 1n 2002,
8%I|Iectea %Sy making an (% igue ¢ annefir\?é(-s(fn after removing a
stone from the sediment. Sediment is loose brown soil with
DC-2A AL(4) -40 10 -62.¢m | o toliated flakes, stones. Stratigraphically it is contemporary with
or slightly earlier than Sample DC-1.
DC-2B Al(4) -40 to -62 cm From the associated area of Sample 2A.
DC-2C Al(4) -40 to -62 cm From the associated area of Sample 2B.
A2(4) Collected from A2(4). The hole leads diagonally into A3(1). The
DC-3A and -64 to -84 cm sediment is loose brown soil with fewer flakes and less rubble.
A3(1) E. Lawson was doubtful about its potential for OSL dating.
DC-3B A2(4) -64 to -84 cm From the associated area of Sample 3A.
DC-3C A2(4) -64 to -84 cm From the associated area of Sample 3B.

Table 3. Soil samples collected for OSL dating from Bhimbetka in 2002.
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ing layers of silica from a surface near cupules (but not
concealing any rock art). Watchman also collected five
samples from Chaturbhujnath Nala, located north-west of
Daraki-Chattan. These wereintended to assess mineral ogy,
chemistry and microstratigraphy, looking for datable ma-
terial. The samples are as follows:

Rockshelter CBN F4, brown seepage crust.
Rockshelter CBN B4, red pigment from ‘ bear-paw’ .
Rockshelter CBN B4, black paint residue.
Rockshelter CBN B4, off-art silica coating.
Rockshelter CBN B4, brown floor coating.

ghrowdPE

Sample collection from Bhimbetka and Raisen

Four soil samples, three from Misra's trench and one
from Wakankar’s trench, were collected for OSL dating at
two Bhimbetkasites, Misra's Shelter and Auditorium Cave
(Table 3). Another 21 samplesfrom rock painting siteswere
collected for processing by AMS #C analysisfrom 1to 5
October 2002. Their detailsare provided in Tables4 and 5.

Rockshelter No. Nature of sample

Hathitol A Red pigment 1
Hathitol B White pigment, possibly for dating
Hathitol C Red pigment 2

Table 5. Pigment samples from Raisen.

All the pigment and encrustation sampleswere collected
by Alan Watchman for their analytical study and AMS *C
datinginAustralia. All the seven soil samplesof 2002, three
from Daraki-Chattan and four from Bhimbetka were sent
to Australia. They are being analysed for OSL dating by
Richard G. Roberts, University of Wollongong, N.S.W.
Three more soil samples from Daraki-Chattan were col-
lected from the lower sediments exposed in the excavation
of Daraki-Chattan Palaeolithic cupule site in 2004 (Figs
51 and 52). This was done from 8 to 11 December 2004.
The details of the samples collected are shown in Table 6.

Table 6 (below). Soil samples collected for OSL dating
from Daraki-Chattan in 2004.

Table 4 (above). Samples of pigment and salt
encrustations from Bhimbetka region.
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Figure51. OSL sampling in Daraki-Chattan main
trench, measuring background gamma radiation for
sample DC- 4, 10 December 2004.
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quot from the optically
stimulated luminescence
(OSL) signals emitted un-
der intense blue (470 nm)
illumination. Theultravio-
let OSL emissions were
detected by an Electron
Tubes Ltd 9235QA photo-
multiplier tube fitted with
7.5 mm of HoyaU-340fil-
ter, and laboratory irradia-
tions were performed us-
ing a calibrated *°Sr/%°Y
beta source.

A single-aliquot regen-
erative-dose (SAR) proto-
col was used for
palacodose determination,
whereby the ‘ natural’ OSL
signal of an aliquot isin-
terpolated on to the dose-
response curve for the
samealiquot, the latter be-
ing constructed from a se-
ries of regenerative doses that includes, asinternal checks
of protocol performance, aduplicate dose point and a zero-
dose point (Bgtter-Jensen et al. 2003). Each aliquot was
perry  Deld a 200°C for 10 s be-
0cH

s K AN

eS| e

Figure52. Section at line XB looking north, showing
sample holes DC-4 and DC-5, sediment layers and
cupule slab found in 2005.

First OSL results of the EIP Project
R. G. Roberts
Optical dating methods

Quartz grains of 90-125 um in diameter were extracted
from the samples under dim red illumination using stan-
dard purification procedures, followed by a final etch in
hydrofluoric acid to remove the alpha-irradiated rinds
(Aitken 1998). Grainswere then mounted on stainl ess-steel
discs using silicone oil spray as adhesive, with each ali-
quot being composed of ~80 grains. The absorbed radia-
tion dose (the ‘palaeodose’) was estimated for each ali-

fore measuring the natural
and regenerated OSL sig-
nals. Any changesin lumi-
nescence sensitivity dur-
ing this measurement pro-
cedure were monitored,
and corrected for, using a
series of test doses, which
were heated to 160°C be-
fore optical stimulation.
Each of the natural, regen-
erativeand test doseswere
optically stimulated for
100 sat 125°C, and there-
sulting OSL signals were
integrated over the first 3
sof illumination, using the
count rate over thefinal 30
A sasbackground. The SAR
protocol has been shown to work well in avariety of depo-
sitional environments where independent age control is
available (e.g. Turney et a. 2001; Murray and Olley 2002;
Olley et al. 2004a, 2004b; Duller 2004; Anderson et al. in
press). In addition, we performed ‘dose recovery’ tests,
whereby fresh aliquots of sample are bleached at room tem-
perature in the laboratory to erase their natural OSL sig-
nals, and are then given a known dose. Ratios of the mea-
sured doseto the given dose of 1.04 + 0.03 and 1.00 + 0.02
were obtained for the Auditorium Cave (n = 12) and Daraki-
Chattan (n = 9) samples, respectively, indicating that the
correct (known) dose can be recovered for these samples

& Ho= SAMPLE HLE FOR
5L BATING
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using the SAR protocol.

A potential problem in optical dating of multi-grain
aliquots is the presence of grains that have not been ex-
posed to sufficient sunlight (* bleached’) prior to burial, and/
or theinclusion of grains that have been incorporated into
the sample from older or younger strata by means of post-
depositional mixing. Olley et al. (1999) have shown that
incomplete bleaching cannot be readily detected if aliquots
are composed of more than ~80 luminescent grains, which
dictated the choice of maximum aliquot size in this study.
The identification of partial bleaching/sediment mixing is
best achieved by single-grain analyses (e.g. Roberts et al.
1998a, 1998b, 1999; Olley et al. 1999, 20043, 2004b; Jacobs
et al. 2003a), which we intend to conduct on these samples
in the next phase of investigation.

From the single-aliquot palaeodose estimates, the
sample burial doses were determined using two statistical
models— the‘ common age model’ and the * minimum age
model’ — which aredescribed in detail el sewhere, together
with examplesof their application (e.g. Robertset al. 19983,
1999; Galbraith et a. 1999; Jacobs et a. 2003b; Olley et
al. 20044, 2004b; Anderson et al. in press). The central age
model calculates the weighted-mean burial dose for a set
of single-aliquot estimates, taking into account the extra
spread (‘overdispersion’) above and beyond that associ-
ated with the measurement uncertainties. Even samplesthat
were well-bleached at deposition can have palacodose dis-
tributions that are overdispersed by up to 20% (e.g. Rob-
ertset al. 1998b, 2000; Jacobs et a. 2003a, 2003b; Olley et
al. 20044, 2004b; Galbraith et al. 2005; Anderson et al. in
press), although the exact causes of this overdispersion are
not fully understood. The minimum age model providesan
estimate of the sampleburial dosefor thelowest-dose popu-
lation of single aliquots. This model has been thoroughly
tested in simulations and yields correct burial dose esti-
mates for partially bleached samples of known age (e.g.
Olley et al. 2004a). Statistical models should, of course, be
applied in tandem with stratigraphic considerations and
other lines of evidence about the bleaching and burial his-
tory of the deposit.

The sample dose rates were determined from high-reso-
lution gamma spectrometry measurements of lithogenic
radioactive elements U, U, 22Th (and their decay prod-
ucts) and “K in dried and powdered samples of sediment,
using the sameequipment asOlley et a. (1997). Such analy-
ses provide information on the particul ar forms of past and
present disequilibriain 28U and #2Th decay seriesthat ex-
ert most influence on the dose rate. Time-averaged water
contents of 6 + 2 and 7 + 2% were used for the Auditorium
Cave and Daraki-Chattan samples, respectively, to accom-
modate the present-day field water contents (see Table 7)
and any likely long-term fluctuations in these rockshelter
deposits. A minor dose rate contribution of 0.02 Gy kat
from internal alpha and beta emitters was included in the
total doserate for each sample, and the cosmic-ray contri-
butionswere estimated from the data of Prescott and Hutton
(1994), making alowance for site altitude and geomag-
netic latitude, the thickness of bedrock shielding, and the
time-averaged depth of sediment overburden.

R. G BEDNARIK, G KUMAR, A. WATCHMAN and R. G. ROBERTS

Optical dating results

Measurements of various radionuclidesin the 28U and
22Th decay chainsreveal ed that disequilibriumisrestricted,
at the present day, to the escape of radon (??Rn) gas from
both the Auditorium Cave and Daraki-Chattan deposits
(Table 7). Radon is a short-lived (half-life ~4 days) decay
product between 2°Ra and ?°Pb in the 28U decay series,
and is commonly lost from unconsolidated sediments
(Aitken 1998). The 2°Pb/?*Ra ratios range from 0.46 +
0.17 to 0.93 £ 0.06, with an average of ~0.76 (i.e. ~24%
lossto atmosphere), which issimilar to the values reported
for other archaeological deposits (e.g. Olley et a. 1997;
Turney et al., 2001; Anderson et a. in press). We have as-
sumed that the measured ratios have prevailed throughout
the period of sample burial.

For all of the samples examined, the palacodose distri-
butions were significantly overdispersed, ranging from 48
+ 810 69 + 15% (Table 7). These values are substantially
higher than is typical of samples that have been well-
bleached before burial. However, it isprematureto attribute
the overdispersion to incomplete bleaching before deposi-
tion, because the possibility remains that quartz grains de-
posited at different times may have been mixed together
after burial. Single-grain analyses are required to distin-
guish between sediment mixing and partial bleaching, with
the dual-signal linear modulation OSL technique being
especially useful inthisregard (Yoshidaet al. 2003; Olley
et al. 2004b, Olley et a. in press). Such measurementswill
form part of our next set of investigations.

Asthe major cause of the overdispersion is not known
at this stage, we have taken a conservative approach to the
determination of the optical ages. Following Robertset al.
(19984, 1999), we have calculated the age of each sample
using both the central and minimum age models (Table 7).
If the overdispersion is due mainly to insufficient bleach-
ing before deposition, then the minimum age model esti-
mate will correspond most closely to the burial age of the
most fully bleached grains, provided the sample has not
been disturbed subsequently. However, for amixed sample
— that is, one composed of well-bleached (or poorly
bleached) grains that have been turbated after burial,
thereby mixing together grainsfrom strata of different ages
— the minimum age model will yield the age of the most
recently and fully bleached, intrusive grains. The age of
the *host’ deposit will be greater, but by an unknown
amount.

The central age model will not necessarily yield the
correct age for the host grains in a sediment mixture, but it
might provide some age constraints. For example, if some
of the grainsin the sampl e had been insufficiently bleached
at the time of burial, and the OSL signal from these grains
overwhelms the OSL emissions from any younger, intru-
sive grains, then the central age model will yield an age
estimate that istoo old. On the other hand, if al the grains
in the sample had been well-bleached at burial, and older
and younger grains have since been mixed together, then
the age calculated by the central age model could be too
young (if the mixture is dominated by grains derived from
younger strata), too old (if the mixture is dominated by
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grainsfrom older strata) or about right (if the flux of grains
were equal in both directions). There are situations where
a‘maximum age model’ may be appropriate (e.g. Olley et
al. in press), but it first has to be demonstrated (e.g. by
means of the dual-signal linear modulation OSL technique)
that the high palaeodose values are not the result of partial
bleaching.

At this stage, therefore, we can say that the burial ages
of the Auditorium Cave and Daraki-Chattan samples are
older than the minimum age model estimates in Table 7,
but we cannot discount the possibility that they are also
older than central age model estimates. Accordingly, we
caution readers that the optical ages in Table 7 should be
regarded as preliminary estimates only, pending the out-
come of further analyses. Bearing in mind these caveats,
we can conclude that the artefacts at thelevel of the buried
petroglyphsin Auditorium Cave are older than ~50 ka, and
possibly younger than ~100 ka. We note that the minimum
age model estimates are in correct stratigraphic order,
whereas the central age model estimates are not. Such an
outcomeis consistent with the greater complexity inherent
in interpreting the central age model values, as discussed
above. The palaeodose distributions at Daraki-Chattan are,
in general, more overdispersed than is the case at Audito-
rium Cave (Table 7). The minimum age model estimates
for the Daraki-Chattan samples are in correct stratigraphic
order, whereas the central age model estimates are equivo-
cal in this regard. Both sets of age determinations, how-
ever, indicate that the dated portion of this deposit is prob-
ably early to mid Holocene in age. We note that the mini-
mum age model estimates for Daraki-Chattan increase al-
most linearly with depth, and extrapolate to nearly zero
years at zero depth. If thisrelationship isvalid for greater
depths, then minimum burial ages could beinferred for the
deeper deposits and the cupules buried therein.

Thefirst age deter minations from

miner alised coatings and organic binders
associated with Indian rock art

A. Watchman

Cupules are found on the walls of a narrow vertical
opening in aquartzite cliff of the Upper Vindhyan Forma-
tion. At Daraki-Chattan (M.PR) thin brown amorphoussilica
accretions have devel oped across parts of the surface asso-
ciated with cupules. A sequence of age determinationswas
obtained from three micro-excavated levels within a rock
surface coating measuring less than 1 mm thick. The sam-
pling location was adjacent to a cupul e that al so contained
the accretion. The purpose of sampling the off-art location
was to determine the feasibility of dating the coating by
determining how much carbon is present and whether a
radiocarbon age could be measured from the small samples.
Progressive removal of layers was done using a battery-
powered engraving tool fitted with a dental burr, and col-
lecting the powders on aluminium foil.

The amorphous silica coatings are deposited from si-
licic acid in seepage water that intermittently flows across
thesurface. Thesilicic acid comesfrom the chemical weath-
ering of quartzite and other silicate minerals in the thin
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Figure 53. Close-up of Alan Watchman sampling the
coating near a cupule at Daraki-Chattan using the
engraving tool and dental burr, and collecting the
resulting powder on aluminium foil.

soils that are developed at the top of the cliff. Bacteria,
algae and fungi live on the periodically damp surfaces be-
cause they have a stable rock substrate, warmth, light and
a supply of nutrients in the water. Precipitation of amor-
phous silica from the seepage water occurs when the si-
licic acid becomesinsoluble and the thin mineral filmkills
the living micro-organisms and encapsulates the carbon
within the coating (Fig. 53).

Systematic sampling of layers from a coating provides
a mixture of amorphous silica and the dead micro-organ-
isms. In the laboratory an acid pre-treatment is used to re-
move any potential carbonate contamination. Combustion
of the residue in an atmosphere of pure oxygen oxidises
the organic fraction and produces carbon dioxide gas. This
gasisthen converted into graphite, which becomestheion
source in the accel erator mass spectrometer. The radiocar-
bon age, which is measured, is actually the age of death of
the micro-organisms, and this provides an estimate for when
the amorphous silica was deposited.

At the Australia Nuclear Science and Technology
Organi sation three accel erator mass spectrometry radiocar-
bon age determinations were obtained from the basal parts
of the coating. The layer that had been first deposited onto
the rock face gave an age of 1920 + 60 radiocarbon years
Bp (OZHO031). Above this layer the carbon-bearing amor-
phous silica gave an age of 1590 + 80 years sp (OZH030).
The third age determination, near the present surface, and
above the previous samples gave 250 + 50 radiocarbon
years Bp.

Stable carbon isotopic valuesfor the carbon in the amor-
phous silica coating range from -16.6 to -19.1%.. These
values are consistent with carbon derived either from C4
plantsthat grow in this hot arid region or from abiological
origin. They do not indicate that the encapsulated carbon
came from the weathering of ancient carbonate rocks or
sails.

These age determinations arein chronological sequence
and indicate consistency in deposition and dating of the
encapsulated carbon. If the coating had started to form soon
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Figure54. R K. Choudhury at site AS-144, Bhimbetka.

after the cupules were made then the age determinations
indicate that the cupules may not be as old as previously
thought. The relatively young age for the accretion contra-
dictsthe expected ancient age for the oldest cupules at this
site. Such contradiction can be argued against on the
groundsthat cupule production was ongoing for many years
and that the accretionary deposits only started to form on
the vertical rock faces approximately 2000 years ago.

In Madhya Pradesh several rock paintings were also
dated. Sites at Bhimbetka, Jamjori and Hathitol (Raisen)
werevisited and mostly white paint was collected for analy-
sis. While the bulk of the paintings are in red haematite it
is only the white gypsum-bassanite paintings that contain
datable carbon. Further research is necessary to establish
the source of the organic components in the paints, but at
first inspection the compound is consistent with an oxalate
salt (whewellite). The preliminary estimates of age range
from 1100 to 5200 years ago.

Location AS-144 at Bhimbetkais ashallow rockshelter
with the remains of awhite quadruped painted on the slop-
ing back wall (Fig. 54). A sample of the hard white paint
from the front leg provided an age estimate of 1100 + 60
years Bp (OZG 814). The oldest paint so far dated comes
from an adjacent site (AS-122) at Bhimbetka. Another white
guadruped with cross-hatching in the abdomen (Fig. 55)
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Figure 55. Sampling at Bhimbetka site AS-122.

gave an age of 5190 + 310 years 8p (OZG 369).

At Jamjori (site J}-52), the white paint from one of three
interior rectangular lines gave an age of 1720 + 310 years
BP (OZG 368) (Fig. 56). The ceiling at Hathitol contains a
panel of red and white quadrupedswithinterior cross-hatch-
ings. The back wall contains a series of paintings of ani-
mals apparently walking in rows from left to right. These
red outline and white infilled animals give the impression
of a hump-backed herd migrating across the landscape.
White paint from the chest area of one of these animals
(Fig. 57) gave an age estimate of 4810+ 370 yearsspr (OZG
370). Red paint from the hind leg of the same animal pro-
duced an age of 2780 + 40 years sr (&°C = -15.3 per mil).
These two resultsindicate that the first painting was white
and alater addition of red was used to outline and decorate
the body.

White paint at the various locations contains carbon in
the form of whewellite, an oxalate salt, but the source of
that mineral has not yet been investigated. The carbon in
thewhite paint iseasily dated, but only one of thered paints
sampled so far contains dateable material. The ages ob-

Figure56. Sampling at Jamjori site J-52.

Figure57. Sampling at Hathitol shelter B.
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tained so far for the paintings appear young and it would
be appropriate to measure the ages of some figures where
the antiquity isknown. Some excavated siteswhere painted
sections of the rockshelter wallshavefallen off should pro-
vide some stratigraphic control over the age determinations.
Based on these preliminary analyses potential exists for
much more systematic work on the compositions and ages
of rock paintingsin India.

Interpretation and summary
Robert G Bednarik

Cupules (or cup marks) are a universal feature in the
rock art of the world, and are presumed to be the most
numerous of all petroglyph motifs. They occur in all
continents except Antarctica, and they seem to have been
madein most periods of history, beginning with the Lower
Palaeolithic and ending in the Middle Ages in Europe —
and in even more recent times in such regions asAustralia
where their manufacture only ceased in the 20th century.
They are very common in Bronze Age and Iron Age rock
art, but the most mysterioustradition of themisthe earliest.
It concerns the Middle Palaeolithic cupule tradition that
seems represented in Europe, Asia, Australia and possibly
Africa, which in some cases even extends to the Lower
Palaeolithic. Thegreat uniformity and enormous geographi-
cal extent of these extremely early cupule traditions raise
fundamental questionsin Pleistocene archaeol ogy. To what
degree arethey culturally related, or refer to similar cultural
practices?

There are specific common characteristics emerging,
but because this subject has been so severely neglected until
very recently it might be prematureto elaborate on possible
universal variables within these very early traditions, or
the significance they might seem to have shared over
immense spatial and temporal distances. The EIP Project
(Bednarik 2001b; Kumar 2000/01; Kumar et al. 2002) is
endeavouring to secure the first data of Lower and Middle
Palaeolithic petroglyphs. The present preliminary report
provides unambiguous evidence of such rock art from
archaeological occupation strata at two sites, Auditorium
Cave and Daraki-Chattan. It consists of a total of thirty
cupules, in situ or exfoliated from the cave wall, and four
linear grooves. At Daraki-Chattan, the lack of cupules on
exfoliation scars on the cave walls implies that the
remaining wall cupules are of ages similar to those in the
excavation. The same relationship has been suggested for
the cupules above ground in Auditorium Cave.

Thetaphonomic dimensions of the subject of extremely
early rock art have al so been considered (Bednarik 1997b).
Itishighly relevant that the very earliest exampleswe have
of this oldest known rock art tradition in the world occur
inevitably on the most weathering-resistant rock types
available, specifically on well-metamorphosed quartzite.
Moreover, they arefound only in sheltered locationswhere
they are either protected from precipitation, or experience
only very limited run-off. It seemsjustified to assume that
thesetwo factorsaredirectly related to the survival of these
examples, i.e. that they are so old that they would have
survived neither out of caves nor on less resistant rock.

R. G BEDNARIK, G KUMAR, A. WATCHMAN and R. G. ROBERTS

Based on this reasoning, taphonomic logic (Bednarik
1994c) can be brought into play, which would select in
favour of a high probability that this kind of hominin
behaviour was also practised in less protected |ocations
and on lessresistant materials. The mode of occurrence of
the surviving sampleis probably afunction of taphonomy
(Bednarik 2000/01: 42-6).

This conclusion seems reasonable, but good science
still demands that ways be found to test it. One way to test
the proposition would be to establish the ages of similar
phenomena in various other circumstances, and to plot
these against the predictable resistance of the respective
supporting lithol ogies to weathering. If correct, the model
would predict that the maximum age of the cupules on all
used rock types increases roughly corresponding to their
resistance to weathering. To attempt such testing onewould
need considerably more data, and more systematically
collected data than what are available to us presently.
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