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NOTES

HIS vear, Patliament of India passed the Ancient Monuments and Archacological
Sites and Remains Act, “to provide for the preservation of ancient and historical
monuments and archacological sites and remains of national importance, for the
regulation of archacological excavations and for the protection of sculptures, carvir
and other like objects”. As the archaeological pursuits in any country are vitally linked u
with, and sometimes dependent on, its laws relating to antiquitics, the new Act may pravide
an occasion for a brief review of the relevant laws in India. E
-

L] - E *®

In the sccond half of the last century, the Government of India first seriously
realized its responsibilities towards the ancient heritage of the land. The policy was no
doubt vacillating and lacking in firmness, for the nature and extent of the responsibilities
of the Siate ;n%hu direction were debated again and again, and retrograde views often
had the upper hand.  Yet, it is remarkable that it was in one of the gloomy intervals, in
1878, that the Treasure-trove Act came into being, which, judged even by the present-day
standards, is striking for its provisions, for they include the compulsory declaration of
archaeological discoveries by the finder and the acquisition by the State of important
objects on payment of compensation.

Valuable antiquities have come into national possession through the application
of this Act and now enrich the museums all over the country. But, to say this is not 1o
admit that its provisions have always been rigorously enforced or that all antiquities that
could have been arguin:d through it have been acquired: for, it is common nowledge
that, in spite of the Act, metallic objects have been frequently melted down for the value
of the metal; varied art-objects lic scattered all over the country and have not been seized.
Further, as the administration of the Act is decentralized, its application has not been
uniform. However, the Government of India has of late taken renewed interest in the
matter and has framed a set of model rules for all State Governments to adopt.

L - - L L] *

Twenty I::m later, tn 1898, during another dismal period in the history of Indian
archacology, Government became alive to the necessity of DFrcvcming the spoliation

of the antiquarian wealth of the country, whether in the name scientific research or for
I
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franker and more utilitarian purposes. During the next six years, information about
the laws of different countries was collected and a draft bill was prepared and widely
circalated.  The actual enactment took place in 1904 in the form- of the Ancient Monu.
ments Preservation Act, “to provide for the preservation of ancient monuments, for the
exercise of control over in antiquities and over excavation in certain fluﬂ' and
for the protection and acquisition in certiin cases of ancient monuments and of objects
of archacological, historical or artistic interest’,

In substance, the Act provided for (i) the preservation of protected monuments
by agreement with the owner, if any, though his proprictary rights were not to be in-
fonged in any way, (i) the ensurance of the observance of rehigions rites in monuments,
(iii) the cnmpulma- purchase, if need be, of monuments and antiquities not in religious
use, (iv) the control over traffic in antiquities and over the moving of antiquities from the
place of their origin, (v) the regulation of excavations in protected areay and (vi) the punish-
ment for destroying, removing, injuring, aliering, defacing or imperilling a protected
monument and for other miscellaneous offences under the Act.

The successive constitutional changes in the country necessitated amendments. of
an administrative nature in the Aci.  For exam le, whereas the original Act entrusted the
function of protection of monuments, cic., w the l;‘rovimial Governments, after the Govern-
ment of India Act of 1935, which made archacology a ‘Federal’ subject, the Act had
to be amended so as to transfer these functions to the Central Government, In 1932,
however, had taken place » major amendment, which allowed the issue of licences to out-
side agencies for the excavation of protected areas and o control the mining, quarrying,
excavating, blasting, ete., at or near protected monuments.

Caution in all directions—protection of pwnery’ rights, non-interference with religious

ges, compensation for anything acquired or any righs infringed —pervaded the whole
of the Act, for such caution was necessary at that tine, as it is equally necessary cven now.
Even though, therefore, the Act might have fallen short, in certain directions, of the
expectations of archaeological administrators and lovers of antiquities, it has nevertheless
stood the test of time: the very fact that its main framework remamed unaltered for
more than fifty years is a sufficient testimony to its workability and practical approach o
the administrative problems of monuments and sites,

With the passage of time, however, it was becoming increasingly clear tha certain

s were needed in the Act.  For example, the vesting of most of the functions under
the Act in the administrative district officers, to the exclusion of the officers responsible
for the preservation of monuments and excavation of sites, was fast becoming an anachro-
nism. Further, the Act did not provide against the recalcitrant owner nlg a monumeni
who refused to enter into agreement with the Government and could this make manlj-
provisions of the Act infructuous. Again, with the evergrowing building activities all
over the country and the consequent pressure on  land, modern constructions were
cropping up in w:g' close proximity to important monuments, thus seriously affecting their
aesthetic value and the landscape. Finally, the Act had to be brought into line with the

rovisions of the Constitution, which makes the Central Government responsible only for
ancient and historical monuments. ,, ... and archaeological sites and remains d
by or under law made by Patliament to be of national importance’ and further makes
“archacological sites and remains other than those declared by or under law made by Pac-
lizment to be of national immncc' a concurrent subject, the residue going 1o the States.
The new Act, referred to a . 15 the response 10 these needs.
. This Act is broadly based on the 1904-Act, for there was no necessity for any
radical departure therefrom. In addition to comprehending within its scope all the

2



NOTES

monuments and sites which have already been declared to be of national importance
(or; in other words, which are Centrally protected), it provides for the inclusion of addi-
tional monuments and sites by notification and also for the withdrawal of protection if
necessity arises.  Further, the shortcamings of the old Act mentioned above have been
removed by (i) devolving many of the functions of the district officers upon the officers
of the Department of Archarology, (ii} empowering the Government to assume some
powers in regard to the monuments the owners of which refuse or fail to enter into a

ment with the Government, and (iii) prohibiting the construction of buildings within
protected areas and enabling the Department o prohibit the construction of buildings on
or near the sites of protecied monuments. The Act also authorizes the Department 1o

undertake excavations in unprotected areas (a pomt on which the old Act was silent) and

forbids the State Governments to undertake or authorize any person to undertake excava-
tion without the approval of the Central Government (an obvious corollary of archaeo-
logical sites and remains not of national importance forming a concurrent subject). To
B.:%::Lﬂmrd the interest of the owner of an excavated land, the Act provides for thie pay-
ment of compensation not only for the damage done to the land but also for the antiguities
that may be removed by the excavator, but, in national interest, simultancously lays down
that in assessing the amount of the compensation for the antiquities, any increase in their
value by reason of their being of historical or archaeological importance will not be taken
mto consideration,

The Act will not apply 1o monuments which have not been declared to be of national
importance, i.c., which are 16 be maintained by the States. Such State Governments as
have no law at present for the preservation of their monuments are being encouraged to
promote legislation.

L * L L] - -

Of particular interest to the forcign readers of this Journal would be the legal
E::visinru about the export of antiquitics out of India. In this country there is no total

On export, as exists in some countries of botl Europe and Asia. However, under
the Antiquities (Export Control) Act, 1047, no antiquity, which term has been given a
mmmchmaivc definition but does not include any object less than one hundred vears old,
can be taken out without a licence jssued by the Central Government, applications for
liconces having to be made to the Director General of Archacology in ndia, who is
authorized 1o decide whether an object is or is not an antiquity for purposes of the Act.

The Act also applies to antiquities lalling to the share of a persan who excavates a
site of national importance with aqlicmct'and who intends 10 take his share out of India.
The principles for the disposal of excavated antiquities have still to be declared by the
Government under the recent Act, but it is unlikely that they will widely differ from those
already declared under the 1904-Act, namely that human relics of historical and religious
importance and any antiquity which the Government regards as of national importance
wﬂi be retained in India and that of the rest the excavator will be allowed to have such

ion of the mﬁiuitiu as is sufficient, in the opinion of the Government, to recompense
ﬁg:nﬁ:r the expenditure incurred by him on the excavation,

A. Gros
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. INTRODUCTORY

the author was touring in Burdwan Dlstnct West Ben his attention was drawn

to a microlithic site near Durfnpur (23229 N. Lat. and 87°19" E. Long.; fig. 1 ) by
Shri Ajit Kumar Mukerii, a landlord of the locality. The site lies 1o the west "of the roar
leading from the Durgapur railway-station to the village of Birbhanpur on the bank .

D

IN January 1954 when, as Superintendent of the Eastern Circle of the Department,
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BIRBHANPUR, A MICROLITHIC SITE

the Damodar river (ﬂg.tﬂ.:l}. Although neither the old town of Durgapur nor the village
of Birbhanpur is located on the microlithic site, the site has been named after
Birbhanpur as it falls within the revenue jurisdiction of that village. In recent years,
bowever, the Damodar Valley Corporation has set up a colony (pl. I) in the area in
connexion with the construction of a barrage on the Damodar ?:'t'hil:h has since been
completed) and other industrial activities.

As during this visit the author was preoccupied with other duties, only about a week’s
work, which included both surface-exploration and the excavation of a small trench, named
BBP-1,' was carried out at the site. The excavation revealed that the microliths lay in
a geological context and were not associated with any pottery.  As both these points were
important, the author wanted to check them up i'url'_r,r by some further work in the area.
This, however, could not be done soon, as he was transferred from the Fastern Circle in
July 1954 Itis only recently, between February 20 and March 5, 1957, that he was able
tﬁ; d time to do further field-work at the site.” The present report embodies the results
of the two scasons’ work.

During the lield-work of 1954, the author was assisted by Shri L. B. Saha, Shri §. K.
Neogi and Shri K. C. Das, respectively Conservation Assistant, Draftsman and Photo-
grapher of the Eastern Circle, besides his wife, Sm. Kusum Lal. The 1957-team consisted
of ghn H. Sarkar, Technical Assistant, Shri Amir Singh, Draftsman, Shri B. P, Asthana,
Photographer, and Shri H. M. Ramsinghani, Steno-typist (who also assisted in the field
work]—all of the Dircctor General's ofgcﬁ. Shri H. Sarkar further helped the author in
analysing the excavated material. The drawings have been prepared variously by
Shri Amir Singh and Shri Ram Babu, the latter also of the Director General's office, The
pho hs of the microliths are by Shri Asthana. To all these persons the author's
grat nks are due. -

The author is particularly beholden 1o Dr. B. B. Lal, Archaeological Chemist in
India, Dehra Dun, for analysing the soil-samples from the excavations and to Dr. K, A.
Chowdhury, Professor of Botany, Muslim University, Aligarh, and Shri S, S. Ghosh,
Wood Technalogist, Forest Research Institute, Debra Dun, for examining specimens of
fossil-wood obtained at the site.

2. THE SITE AND ITS TOPOGRAPHY

As stated above the microlithic site has been named after the village of
Birbhanpur, although the village iwself is not situated on the microlithic area. The
site is fairly extensive. Beginning from about a furlong north of Birbhanpur, it continues
beyond the railway-ine on the north. On the east it is roughly bounded by the road
between Durgapur railway-station and Birbhanpur and it continues well into the jungle
of sal-tree (Shorea robusta) on the west (fig. 2; pl. I).  Thus, it covers an area approximately
a square mile,

In the locality two terraces of the Damodar cadl be seen: they are the youngest
and youngest but one. As still older terraces are expected to exist further north and
west where the land rises 1o a height of 589 ft. above the mean sea-level (fig. 1), these two
terraces have been provisionally numbered T, and T, (figs. 2 and 3). Their actual
number in the terrace-sequence from top downwards can be determined only when the
upper terraces have been explored; hence this provisional numbering.

'BEP is an abbreviation of "Birbhanpur'.



ANCIENT INDIA, NO. 14

DAMODAR TERRACES NEAR BIRBHANPUR
SCHEMATIC SECTION

MICROLITHS~ TRENCH BBP2

Fia. 8

The sandy bed of the river here is 195 ft. above the mean sea-level.'  The low water-
level i 196 [1. above that level, but during the floods, the river has been noted 1o rise (o a
maximum height of 210 &, The youngest terrace (T.,), on which a part of Birbhanpur
village is situated and which can be seen in the form of a flat plain to the west of that \-ﬂhﬁ,
has 3 level between 220 and 226 fi. The Engineering Department of the Damodar Valley
tion has made several borings in this terrace, all of which reveal more or Jess

similar stratigraphy, Below i given the section of one such boring:

Boming wo. 23)2
(Surface-level 224-36 fi1. ghove mean sea-level)

Depth below surface Malerial
0- 2 R, .. Top earth, loam
2- 5 M. o Clay, light yellowish
510 . - Hard clay mixed with sand
10=15 fi. < Hard clay with more sand
10 f L o tand: mediuan
= and grave
20-21 R . Sandstone (crust)
gl-gi [ <« Sandstone, soft
2-24 fr, «+  Sandstone, soft, brownish
24-27 I, «»  Sandstone, l;glu red

The composition of the strata from the surface d. to the depth 20 ft. clear]
shows that they were laid down by the Fiver. urface down 1 epth 20 carly

. 'The author is thankful to the Executive Engineer, Damodar Valley C ation,
his kind help in ascertaining the levels of various places in the locality and

Durgapur, for
mup of the area on which fig. 2 ix based

or supplying a contour

I



BIRBHANPUR, A MICROLITHIC SITE

It may be added that no microliths were obtained from this terrace.

The next higher terrace, viz. T, ,, has a level of 269 ft. near Trench BBP-2 (figs.
2 and 3). Towards the north-west, in the sal-jungle, it rises to & maximum of 278 ft..
while castwards it slopes down to even lower than 255 ft. Omn the north, across the railway-
line, the level is somewhat higher than what it is near Trench BBP-2, bur as one moves
towards the river on the south, the level slowly but certainly goes down and, at a distance
of about a hundred yards north of Birbhanpur, it suddenly falls from about 250 fi, to 230 It.,
thus bringing the terrace to an end. The considerable difference between the maximum
and minimum levels of the terrace may be due, amongst other factors, to the sloping nature
of the bed-rock’ and the erosional processes that have heen going on ever since the forma-
tion of the terrace.

Observations made in the railway-cutting, in the sections of a uulluh which drains off
the water from this terrace (T, ), and in the two excavated trenches, viz, BBP-1 and BBP-?
(figs. 4 and 5; pls. IT and TII) combined to show that the top 2 to 2} fi. of this terrace
consisted of sandy carth, laid under semi-arid conditions. Underneath this deposit lay
mottled silty sand with occasional lateritic pallets, sometimes over 10 fi. in thickness
(Trench BBP-2), within the upper 1] fi. of which was embedded the microlithic industry
under consideration” The mottled silty sand represents the weathering in situ of the
underlying rock, viz, medium-grained, whitish sandstone.

3. THE TRENCHES

In January 1954, a small trench, named BBP-1, was laid out at the southern extremity
of the microlith-bearing terrace, T, ,, about 2 furlongs to the north-east of Birbhanpur
village (fig. 2). During that season it was only partly excavated, although the microlithic
levels were duly encountered. 1In February 1957, further work was carried out in this
Trench, and a new Trench, BBP-2, was also laid out, in the northern part of the terrace
_(l[ihgs. 2 and 3; pls. I and III), in order to cross-check the evidence from the first Trench,
bcl; stratigraphy and other outstanding features met with in these trenches are described

W,

A. Teexcu BBP-1

Measuring 24 %8 it. on the surface,’ Trench BBP-1 was excavated, with a gentle
slope of the sides, to an average depth of 7} ft., wherteafter a restricted area in the muddle,
3 %41, was further carried down, reaching a total depth of 12 ft. below the surface. The
mav:liarll rlcw:nlcd five different deposits, which, from bottom upwards, were as fullows
(fig. 4; pl. ).

The lowest deposit, labelled as layer 5, was a highly decayed coarse-grained sandstone,

enerally whitish but sometimes hm'edg black streaks and somewhat pinkish granules.
yer 4, about 1} to 2 ft, thick, consisted of mottled silty sand having white and red patches

"In the railway-cutting north of Trench BEP-2 the bed-tock (sandstone) was observed to slope
both towards the cast and south. .

*This is a general dﬁm[phun of the terrace (T, ;) as a whole. In Trench BBP-1, which was
at a lower level, the natwre o deposits was, however, somewhat different, although the sequence in
essence was the same.

*The level was about 230 fi. above mean sea-level.

9
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RIRBHANPUR, A MICROLITHIC SITE

and representing the weathering in siu of the underlying sandstone. The next higher
deposit, represented by layer 3, comprised lateritic gravel and stone fragments in a silty
matrix which had got consolidated. e stone fragments very likely represent an iron pan
which was produced as a result of the deposition of hydrated iron oxide through the per-
colation of water (below, p. 47).

The top of layer 3, somewhat undulating, formed the land-surface over which the
microlithic man lived. The layer yielding the microliths themselves, viz. no. 2, consisted
of earth mixed with coarse granules mainly of quartz and haematite, The thickness of
the deposit varied from 8 in, to | ft., wherein it was further observed that the lower portion
was more compact and reddish than the upper. It was also noted that even out of this
limited thickness of | ft. at the outside, it was the lower 6 to § in. that yielded the main bulk
of microliths, there being only sporadic occurrence of the specimens in the upper
portion,

Besides the microliths the only other object of interest discovered in the Trench
was a cﬁr:i;mmmry stone with a ridge, another specimen roughly similar to which was
discov in Trench BBP-2 also (p. 13; pl. IV B). The BBP-1 specimen was found in
association with & core of quartzite pebble, about a score of waste flakes and a couple of
retouched tools. A negative evidence must also be mentioned here, namely that no
pottery was found in association with the microlithic industry.’

Of particular interest was the deposit that overlay the microlithic layer. It consisted
of sandy earth having an average thickness of 2} fi. Ofit, the upper 4 to 6 inches, marked
1B, were darker in ap nce than the remaining lower portion, marked 1C, which was
light-brown. An analysis of this deposit has revealed that it was laid down under semi-
arid conditions and that it has undergone weathering since its deposition.  The significance
of these observations will be discussed later (pp. 38, 39, 47 and 48).

B. Trexcu BBP-2

As already stated above, Trench BBP-2 was laid out primarily to cross-check the
evidence obtained from Trench BBP-1, and it must straight away be stated that it duly
fulfilled the purpose. It confirmed that the microlithic industry was entirely unassociated
with any kind of pottery and that the implementiferous layer was finally sealed by the
same sandy earth as was encountered in Trench BBP-1. The details of Trench BBP-2
are as follows,

Located at a distance of about a mile to the north of Trench BBP-1 and about 100
yards to the south of the milwa}'-ovcrbﬁsl:i: éwhich itself is about 6 furlongs to the north-
west of Durgapur railway-station), Trench BBP-2 was laid out on a fairly even ground,
the local level being about 270 fi. above the mean sea-level. The land gently rises to the
north and west, the maximum, however, never rcaching 280 fti, These slightly higher
regions are covered by a young sal-jungle (fig. 2; pl I?.

The Trench measured 127} ft. However, leaving a 2}-it. wide baulk in between,
it was supplemented by a parallel trench on the eastern side, named BBP-2—Eastern
Extension, which was finally enlarged to the same dimensions as the main Trench itself
Excavations were carried out in most of the area in these two Trenches to an average

' A few sherds of 2 reddish brown ware did occur in a shallow pit near the surfiice, but as they
m Ittﬁ_; than even layer 1B, they could have hardly anything to do with the microlithic industry
yer <.
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BIRBHANPUR, A MICROLITHIC SITE

depth of 6 fi. below the surface, whereafter deep digging was done in a limited space,
63 ft., in the Easiern Extension, reaching a total depth of 12§ fi. below the surface.

To come to the smﬁﬁ:aphy. Let it be stated first of all that even at a depth of
124 ft. below the surface, the -rock was not encountered; and it would certainly be
difficult, if’ not wrong, to guess as to how much lower it would be at this particular spot.
However, observations made in the railway-cutting, abouta hundred yards to the north-east,
showed that the dcelgﬁt overlying the bed-rock, viz, motiled silty sand, which was the
same as 5 in Trench BBP-2 (fig. 5; pl. 1II), had a depth of about 12 ft. at the
outside. is would suggest that in this Trench the bed-rock may be encountered within
another few feet; at the same time the fact that the bed-rock had a slope towards the south
i.e. roughly towards this Trench, may render the guess quite furile. Anyway, whatever
the further depth at which the bed-rock is likely to be met with in this Trench, the main
point is that it can be no other than the sandstone noticed in the railway-cutting on the
north and in Trench BBP-1 and a few other exposures on the south.

It was from this sandstone that the mottled silty sand forming layer 5 was produced,
as a result of long weathering (below, p. 47). Mixed with lateritic pellets, the sty
sand showed distinct whitish and reddish patches (more of the former). In the lower
levels, roughly between 10 and 12} fi. below surfisce, whitish sand with streaks of black
minerals was observed to be on the increase.

From layer 5 about a score of microlithic specimens were recovered.  The maximum
depth from which they came was 6 ft. 2 in. below the surface, i.e. within 2 ft. from the top
of the layer. They did not occur all over the excavated area but were confined to a few
spots, where, it was further observed, they lay in more or less vertical columns in what
looked like fissures, subsequently filled up. From the small number of the specimens,
which account for only about 3 per cent of the total yield, and from the spnradﬁ:cc way in
which they occurred, it is evident that layer 5 was pre-microlithic, the microliths having
infiltrated into it from the overlying implementiferous layer through fissures, which this
kind of clay usually develops on exposure. Here it may also be noted that the top of
layer 5 was undulating, having many humps and depressions.

Tt was on this kind of surface that the microlithic man settled. The deposit contain-
ing his tools, viz. layer 4, was again a silty sand mixed with lateritic pellets, basically not
very much different from the upper part of the unde:‘?in layer, but distinguishable from
the latter on account of its compactness and more r de colour. The thickness of this
layer ranged between 9 in, and 1 fi. 4 in, but no microliths were obtained from the
top 4 10 5 in. '

At a depth of 4 fi. 5 in. below the surface, in a pit measuring about 1} fi. in diameter
and 9 in. to 1 ft. in depth (fig. 5), there occurred a piece of stone having some features
which call for attention. Measuring about 6 in. in length, 4 in. across and 2 in. in thickness,
it had a small, roughly rectangular depression on one side and a longitudinal ridge on
the other, the surface in the depression being somewhat pitted (pl. IV B). It lay in
association with a few microliths, While nothing can be said with certainty about the
use of this stone, could it possibly have served as an anvil?'

Between the depths of 3 fi. 9 in, and 4 fi. from the surface about ten pits or holes,
broadly falling under two sizes, were ohserved. In the case of the larger ones the diameter
and depth varied respectively from 6 to 8 in. and 7 to 10 in., while in the smaller ones the

'"In Trench BBP-1, a similur stone-fragment was found in association with a core of quartzite
pebble, about & seare of waste flakes and a couple of retouched tools {above, p. 1],
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corresponding figures were 3 to 5 in. and 4 to0 6 in, respectively. Put together, the holes
did not make clear-cut plan; if at all, the suggestion was more rowards a roughly
circular uuﬂinman towards one with straight sicles and angles. No direct evidence—
such as the presence of posis, etc.,—was obtained which could throw light on the use of
these holes, and thus to think that they were ‘post-holes’ of a hut or wind-break-would
be nothing more than a conjecture. However, a point which may be of some interest in
this context is that the supposed ‘anvil' lay within the roughly circular, though in-
complete, outline formed by the holes. But indeed much more evidence is necessary from
Birbhanpur iwself as well as from other comparable sites before anything positive can be
said about these and other details of the life of the microlithic man.

It may be worth while to state here, even at the risk of repetition, thai no pottery
was found l};: association with the microliths, e

Layer 3, which overlay the microlithic layer, consisted of granular sand mixed with
lateritic pellets, Ttvaried in thickness from 5 109 in. The succeeding layers, viz, 2and 1,
having a total thickness of 2} ft., formed in fact a si deposit consisting of sandy carth.
The two sub-divisions, however, were distingui by their colours, the lower part,
layer 2, being light-brown and the upper II::I-I’ layer I,bu'x;F_mmmhnt darker, evidently
due to surfacg-vegetation. The deposit alsa showed signs of weathering.

Layers 3, 2 and 1 were completely devoid of microliths or other human artefacts,

4. THE CLUSTERS

~'I_11z.igp)ltrncmifﬂws terrace, T, ,, has been eroded at several places on account
of the flow of rain-water. Thus, in areas where the sandy earth, ing the terrace, has
been completely washed away and the underlying reddish silty sand uﬁy ightly disturbed,
microliths were encoungered right on the surface, It was, however, observed that they
occurred generally in clusters (pl, 1V A), which were located at varying distances, say
from 10 to 30 yards or even more, from one another, Owing to lack of time, & combined
plan of these clusters could not be studied in detail; but Ipcrhapa it would be worth while
to do so as it may throw some interesting light on the lay-out of the settlement.
Collections were made from five such clusters, numbered A to E, which lay within
E:! fﬁ?‘tg south of the Trench BBP-2. Some details regarding these clusters are as

Neame of Cluster  Approximate area  Number of microlithic specimens

A H =3 154
B 6 =6% f. 557
c . x2} Rt 223
D 2= 2% ft. 112
E 124 =94 F. L1539

'I‘hF percentage of various materials used in the manufacture of the microliths and
the distribution of the tool-types in each cluster are given respectively in Tables 1
and 2 (below, pp. 17 and 33), A look at Table 2 would Ell'lmv that each cluster contained

' Insome of these clusters afew sherdsof a4 reddish-brown ware we ined. i
view of the fact that no pottery was found in association with the mrr:hlmri;ldm ﬂbl{: the mnm
ted trenches, it is clear that these sherds are of a later date; they evidently gmu':zud up with the
microliths after the Iatter had been exposed as a result of the erosion of the covering soil,
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BIRBHANPUR, A MICROLITHIC SITE

all the three items, viz. cores, waste flakes and finished tools, which would suggest that
in all likelilivod the clusters represent the actual spots where the toals were manufactured.
Here it may not be out of place to mention that in one of the clusters a couple of small
holes (7 post-holes) were also noticed, but certainly more data are wanted before any
satisfactory interpretation of the holes can be attempted, '

5. THE MICROLITHIC INDUSTRY

A, GENERAL

The material discussed here comes from the two excavated Trenches, BBP-1 and
BBP-2, as well as from the surface including that from Clusters A to E. Although there
is no absolute evidence to prove thal the entire material ‘was contemporancous, it
appears fairly Jikely that it was so, The difference in the composition of the implementi-
ferous layers of Trenches BBP-1 and BBP-2 may perhaps be explained by their respective
locations, the former being on the slope of the terrace, Ty, and nearer the river and the
latter being about 40 ft. lilighm and far away from the river (figs. 2 and 3; also pp. 11
and 13). However, as the sealing layer, viz. the sandy carth, is the same throughout, the
microlithic material is anterior to it in both cases. Thus, the difference in time, if any,
between the material from BBP-1 and that from BBP-2 may not be very much or, at
least, of much consequence for the present study.

The material from the surface, however, is always open (0 a variely of interpretations,
But as it is here found either embedded in the upper part of the mottled silty sand or over-
lying the same, and as the neighbouring undisturbed deposits indicate that the silty sand was
originally sealed by the same sandy carth as encountered in the excavated Trenches, there
is every likelihood that it is contemporary with that found in the Trenches. Ome cannot,
however, ignore the possibility that some later material also could have got mixed up
with it. Accordingly, while the entire material has been dealt with as constituting 2
single industry, in actual analysis carc has been taken to check up whether or not a type
available on the surfisce also occurs in the excavaled Trenches and vice versa, and all cases
of digagreement have been duly noted.

The microlithic industry, in a nutshell, may be regarded as pre-pottery in age and
essentially non-geometric in character,’ the chiel raw material being quartz, These
attributes are explained below one by one,

To take up the first.  Although a kind of brownish ware is met with on the surface,
for example in Clusters B, C and E, which may suggest the contemporaneity of the pottery
with the microlithic industry, not a single sherd was found in the excavated Trenches,
BBP-1 and BBP-2, in association with the microliths. In fact, even the sandy earth sealing
the microlithic layer was found bereft of aanmu:ry. It appears, therefore, that the pottery
recovered from the surface oﬁ%inally overlay the sandy earth and, with the washing away
of this deposit in the course of time, settled down and got mixed % with the underlying
microliths which were exposed in the same denudational process, s, the co-occurrence
of pottery and microliths on the surface cannot be taken as a proof ol their contemporaneity.

' In this paper the term ‘geometric’ has been used 1o denote an industry wherein, besides blades,
scrapers, burins, tes, ete., typical grometric [orms like triangles and trapezes occur in a substantial
quantity. The octurrence of lunates alone is not considered sufficient to classify an industry as
geometric.

13



ANCIENT INDIA, NO. ¥

One must depend in this respect entirely on the evidence from the excavation, which shows
the non-existence of any pottery alongside the microlithic industry.  Itis admitted that the
mere absence of pottery from the microlithic levels need not necessarily mean that the
incdlustry is pre-pottery. At the same time, as we are dealing here with an industry which,
on geological and other grounds, scems to have a high antiquity l(-;l'. pp- 341L) and as we
know from the evidence in other parts of the world that the art of making poltery features
rather Late in human progress, it is only reasonable to interpret the non-existence of pottery
in the present case as suggesting that the microlithic industry under review is anterior to
the use of pottery, at least in this region.

By the other attribute, namely that the industry is essentially pon-geometric, it is
intended to convey that typical geometric forms like the trapeze and triangle do not
scem to form a noteworthy constituent of the industry. The position, howeyer, is not
absolutely clear but can be summarized as follows.

It may be stated at the outset that out of over four bundred linished tools recovered
from the site there is only one specimen each of a trapeze and a tiangle (fig. 8, 19 and 20;
pl. VIL, 79 and 20), In the Latter case one is not even sure of its identification as & triangle,
since at the back there are no clear-cut arms forming an apex at their junction; thus,
it is not unlikely that the specimen miy have been intepded to be a lunate or a crescentic
point. Further, both the specimens came from the surface, there being none from the
excavation. Though no undue emphasis should be lajd on the non-occurrence of the two
types in the excavation as the excavated area was much smaller than the area from which
surface-collections were made, yet the point is worth ¢onsidering in view of the fact that tra-
pezes and triangles do occur in 4 late microlithic industsy represented at Nadiha,' hardly 11
miles off.  Again, the material used for the trapeze, viz, milky quartz, is more common at
Nadiha, though it is not altogether absent from Birbhanpur.  One is thus left wondering if
the single trapeze found on the surface near Birbhanpur could have originally belonged to
Nadiha from where it may have reached its present location through some agency in the past.

_ Tosum up, whereas, on the one hand, it is not desirable to disregard even the single
specimen of trapeze, on the other hand, it may also not be justified to claim on the basis
of that single specimen of trapeze and the doubtiul specimen of triangle that these two
1 Epn formed a regular constituent of the microlithic industry of Birbha . Thus, while
the final assesment must await further exploration and excavation of the area, at the
moment it appears reasonable (o believe that the indusiry is essentially non-geometric.

~_ The materiul used for the preparation of the tools includes guartz, yock-crystal (in
varying degrees of crystallization), chert, chaltedony, quarizite, basalt and fossil-
wood." As would be seen from Table 1 (below, p. 17), quartz far outnumbers the rest,
m:munungall‘ﬂr htbf*? %er c:ntd of the total, In the descending order of Frequency
come crystal, chert and chalcedony, representin ectively 1671, 93 and 4'6 per cent
of the total,  Within the remaining 1 per cent Er:cis:?{:ludud?rquarmi[:. basalt amlziﬂ_-fmil-
wood. Of these, particular interest attaches to the last-named material as its use for

‘Excavated by She T, N, Ramuchandran. Material in the Indisn Mweum, Calentta.

*Shri 8. 8, Ghosh, Senior Research Qfficer, Forest Research Institute, Dehra Dun, has sent the
lullowing preliminary note an the identification of the fossil-woods: *“The material examined revealed
different kinds of dicotyledonoo fussil-wootls, amongst which Anisepten of the Dipterocarparene family and
Acaciag-Alhizzin-Af zelia and Cynaristra of the Leguminatae family have been identified so far.. However,
for the preparation of the tools the fossil- belonging to the Lepuminotas family seem 1w have beeny
preferred, presumably because of their comparatively hard and fine texture’.  See alsy 8, S, Ghosh
and M. H. Kazmi, ‘Anisopteroxylon bengalensis Gen. et sp. Nov.—new Fossil Wood from Micralithic Site
of West Bengal', Scionee and Culture, XXIT1 (March, 1948), pp. 485-87.
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making prehistoric 1ools has been reported so far from only one other site in India, viz.
the Teri at Sawyerpuram.”

Tasre |

ANALYSIS OF MATERIAL USED FOR THE BIRBHANPUR MICROLITHIC INDUSTRY

Material ' | .| l | Fiksit-
Crystal | G - 12ite it | Total
P Qpartz | Crysta | et llﬂilmktdwgr[ Quartzi i Basa
| :
Trench BBP-1 o 1635 | 568 | 265 | 139 14 23 3 | 2647
617 | 2.4 | 10 | 52 -5 8 -1
Trench BBP-2 | 3] 93 | # 17 2 5 . 595
| 7258 | a6 | 72 | 238 -§ -8
Cluster A (Surface) ...| 95 2% | 14 18 1 154
616 | 168 9 ‘ 116 | -6
Cluster B (Surface) ... | 390 o0 | s 36 557
70 61 | 723 | 64
Cluster G (Surface) ... | 160 | 39 ‘ T (LT [ | [ 223
71T | 14| 58 | 49
Cluster 1) (Surface) .., 65 3 38 6 sor 112
58 26 | 539 | 53
Cluster E (Surface) ..,| 951 | 39 | 95 | 25 ! 8 1199
834 | 51 | 83 | 21 7
Total .| 8730 | 818 | 510 | 252 18 46 8 | 5427
68:7 | 161 | 93 | £6 -3 ‘6 %

Note: No analysis is gioem heve of other surface-collections ax they are stray and comsequently kaze little statistioal
pitliee,
The figurel in italics represent percentagy.

Quartz and erystal pebbles of varying sizes (up to about 2 in. in longer axis),
readily available in the area, must have duly attracted the notice of the microlithic man.
The other matenials also occur within a few miles of the site, but the source of fossil-woad
is not known.

Chert is frequently found patinated, and several specimens of this material as well
as those of chalcedony have been noted to have a pitted surface. Though both these
features may have been the result of long weathering, by themselves they may not mean
much in assessing the antiquity of the industry,

Before closing the observations on the raw matenial it may be worth while to state
that quartz and crystal seem to have been preferred to chert and chalcedony for the

"R, B. Foate, The Fovle Collection of Indian Prekistoric and Prolokistoric Antiguities: Notes on their
Ages and Distribution (Madras, 1916), p. 50.
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I;rcpamtiqn of borers and burins. For other tools, there does not seem to have been any
ias for a particular material.

B. TYPOLOGICAL CLASSIFICATION AND DESCRIPTION OF ILLUSTRATED SPECIMENS

In saying that not a very satisfactory terminology exists in respect of the micro-
lithic industries of the country, the author believes that he is also voicing the feelings of
other workess in the field. To quote a few examples of this looseness in u:nninﬂﬁjgl'y.
one finds that more or less the same kind of tool has been called variously ‘awl’,
‘borer’, ‘piercer’, 'Elcrfcrmtm’ , etc. Similarly, without any apparent basis, different
adjectives like ‘notched’, *hollow” or ‘concave” have been used to denote the same variety
of scraper. The terms ‘lunate’ and ‘crescent” have been frequently interchanged and no
distinction has been made between a lunate; which i usually symmetrical along the
shorter axis, and a crescentic point, which is mostly asymmetrical and in which the point
is the more important feature, The present occasion may, therefore, be utilized for
attempting a rationalization of nomenclature and classification in the hope that with further
suggestions from co-workers a more rational terminology may come into being one day.’

The following typological classification is pro for the Birbhanpur microlithic
industry. The number of types and sub-types may have to be enlarged in the course of
time when additional material, not covered by the citegories enumerated here, is obtained
from the site itsell.  Similarly, for applying this classification to other microlithic industries
of the country many more additions may have to be made as some of the t may be
completely absent from Birbhanpur, Thus, what is suggested here is mmm kind of
general framework which may be enlarged and modified according to the needs of the

situation,

i) Type A: cores (Rg. 6, 1-10; pl. V, 1-10)

The cores are divisible into the following two sub-types,

Sub-type Ai (fig. 6, 1-5; pl. V, [-5) is an ordinary core not specially prepared 1o
produce fakes of a pre-determined shape, which is in contrast to w?m happens in sub-
type Aii, below. Thus, free-llaking is cnmmm:ig resorted to in this case, the flakes bein
J;:pt;chcd from one, two or even more sides. Sometimes the platform is also prepar
to produce Levalloisean Hakes, but the flakes, whether chal?niscan or otherwise, are
usually of an irregular shape—ovoid, roundish, leaf-like, etc.; and not parallel-sided.

Sub-type Aii (fig, 6, 6-10; pl. V, 6-10) is a fluted core, specially dressed to uce
parallel-sided flakes, which may be struck from a single platform ﬂryi‘mm two plglr&:lrms,
cither opposed or at right angles to cach other. There are also cases with even more
than two platforms. In shape, these cores appear either conical or cylindrical.

s é’l‘hcl ['uéf];m-ing specimens, representing the two sub-types of cores, are illustrated
(g, 6; pl. V).

L. Core, sub-type Ai; quartz, Flakes taken out from both dorsal and ventral surfaces of the
pebble. (BBP-, 126.)

*Here the author wishes to express his thanks to Dr. B, Subbarao, who not only made availuble
for & comparative study his collections of microliths fram Gujarat but also gave his valuable suggedtions
in respect of the clussification put forward in this paper,
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I:mi;. I{E:?I].C' sub-type Al; quartzite. In this case also flakes removed from both the surfaces,
.1, 127.

3. Core, sub-type Ai; chert. Flakes removed not only from the prepared platform at the
top but also along one of the edges which is roughly transverse to the platform. [BBP-S{', 66.)

4. Core, sub-type Ai; chert. Flakes removed from all over the surface. (BBP-Si, 67).

5. Core, sub-type Ai; chert. Flakes removed [rom all over the surface in such a way that
the remainder roughly resembles a cone. (BBP-1, 128.)

6. Core, sub-type Aii; chert. Flakes remaved from both the ends. (BBP-SE, 68.)

7. Core, type Aii; chert. Flakes removed from both the ends. (BBP-Sf, 69.)

8. Core, sub-type Aii; crystal. Flakes removed mostly from one end, (BBP-1, 129.)

9. Core, sub-type Aii; chert. Flakes removed mostly from one end in such a way that the
remainder roughly resembles a cone.  (BBP-Sf, 70.)

10. Care, sub-type Aii; chert. Flakes removed not only from the two opposing ends but
also transversely from one of the sides.  (BBP-SI, 71,)

(1) Tape B: flakes (fig. 6, 11 and 12; pl. V, 11 and 12)

Following the cores, the flakes also fall under two main sub-types.

To sub-type Bi belong the ordinary flakes with varying sha id, roundish,
leaf-like, etc. ey are usually broad as opposed to the parallel-sided flakes which are
longish. Though generally struck freely from the core, sometimes they also bear traces of
a prepared platform, recalling the Levalloisean technique.

Sub-type Bii comprises more or less parallel-sided flakes, which are struck from
specially prepared cores of sub-type Aii. ough the flakes are longish, in contrast 10

of sub-type Bi, their length usually falls within 1§ in., the exceptions being few
and far between. Tt may perhaps be mentioned Eﬁmud!y that long ribbon-flakes as well
as flakes with crested nJg:, associated with the Harappa and other chalcolithic cultures
of the country, arc absent from the Birbhanpur industry.

From these two sub-types may be distinguished a third kind of flakes, sub-fype Biri
(fig. 6, 11 and 12; 'ﬁi:' 'l and 12), which is struck from the core to ‘rejuvenate’ the
strniking platform. is ‘core-rejuvenation flake’, as it is called, may be a small one if the
platform is to be improved only sightly or it may be even a sizable ‘tablet’ in the form
of a rough cylinder or cone if the platform is to be completely renewed.

Flakes of sub-types Bi and Bii are not illustrated, there being no outstanding feature
about them. Only core-rejuvenation flakes or tablets, belonging to sub-type Biii, are
illustrated (fig. 6; pl. V).

11. Flake, sub-type Biii; chert. {BBP-Sf, 72.)
12. Flake, sub-type Biii; chert. (BBP-Si, 73.)
(iii) Tape C: blades (fig. 7; pl. VI)

Within this are included tools which may have functioned as blades,
irrespective of the type of flakes, parallel-sided or otherwise, used for their preparation. The
following sub-types are distinguished.

'Sf is an abbreviation of ‘surface’, used to denote surface-finds.
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Sub-type Gi (g. 7, £-5; pl. V1, 1-5) refers (0 more or less parallelsided flakes with
the distal end usually snapped and the Kromm.l end sometimes rounded ofl by secondary
working. Neither of the two edges is blunted, although in a few specimens (e.g. fig. 7,
3; pl. VI, 3) the presence of a lugh ridge nearer ene of the edges provides a kind of ‘back’.
One of or both the edges may show use-marks.

Sub-type Cii (fig, 7, 6-10; pl. VI, 6-10) is again made on more or less parallel-sided
flakes, of which one edge is blunted, presumably for hafting.  The blunted edge [*back’)
may or may not be parallel to the cutting ege, but it forms a straight line. The distal
end usually and the proximal end quite often are snapped.

Sub-type Ciii (R 7, 1i-15; pl. V1, 11-15) differs from sub-type Cii it so far as the
b‘{:ll_mcd sicle does not form a straight line but is partly straight and partly curved or
oblique.

Sub-type Civ {ﬁcﬁ. 7, 16-19; pl. V1, 16-19) is made on ovoid or leaf-shaped fakes as
against parallelsided Hakes, one of the sides being entirely, or partly blunted.

: TThPu.i lt{lfliu}wing specimens, representing the four sub-types of blades, arve illustrated
(g 7, pl. VI), '

1. Blade, sub-type Ci; fossil-wood. Bulb of peroussion on the vential surface and o few
H[_#m?rst 1;11 the dorsal surfuce near proximal end clearly identifiable; distal end trimmed straight.

2. Blade, sub<t Ci; chert. Proximal end slightly retouched ; distal end snapped; right
edpe bears 1i:f-lnnrh.ﬂ’?BBP-_Sf. 2) Al . _ i

8. Blade, sub-type Ci; chent. Dutal end snapped; both edges bear use-murks.  [HBP-1, 1.)

4. Blade, sub-type Gi; chert, Both ends snapped. (BBP-1, 2.)

3. Blade, sub-type Gi; chalcedony. Ridge on docsal surface i nearer lelt edge, whereby a
kind of ‘hack’ is formed without any retouch; right edge bears wse-marks.  (BBP-SL 5.)

6. Blade, substype Cii; chert, Both ends suapped; left edge steeply blunted, right bears
wse-marks, (BAP-Sf, #) 2 -

7. Blade, sub-type Gii; chest. Both ends snapped; lelt edge steeply blunted, (BBP-1, 3.)

8. Blade, sub- Cii; chert.  Upper end snapped, lower retouthed; left edge blunted with
ablique retonches. {%E—Sl} 5.) y ' '

9, Blade, subaype Uil; quartz, Both ends snapped; left edge seoeply blunted.  (BBP-1, 4,)

10, Blade, sub-type Cii; chert. Lower end snupped; right edge stecply blunted. (BBP-SE 6.)

11. Blade, sub-type Ciii; chert. Lefi edge blunted, being partly straight and partly curved;
lower end soapped. [ B.F-Sf: 71.) v Y

12, Blade, sub-type Giit, quartz. Right edyge blunted, being partly straight and partly curved ;
belt edge bears use-marks; lower end snupped. (BBP-SI, 8, =

13. Blade, Ciil; quartz.  Left edge blunted, bein rily straight and carved ;
lower end snapped. P2, 15l . 8 pary i

I Blade, su Ciil; orystal. Right edge blanted, being partly straight snd ly eurved;
lower end mphdb’quﬁt'i. ’2.?} e TSPATY Sl o

15. Blade, sub- Ciii; chert.  Left bltnted, bein iy straight and partly oblique:
lower end snapped.  (BBP-2, 3,) i PP PRI R A pastly AR

16, Blade, Civ; quartz.  Made on leaf-shaped flake; lefi side stecply blunted, right
bears wee-morks. =1,-5:) :

17. Blade, vpe Civy quartz.  Made leaf-sha flake: lefl side ly Blunted.
(BEP-GE O sub-type q on ped side steeply  blunted
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BIRBHANPUR, A MICRULITHR, SITE

18. Blade, sub-typo Civ; chert. Made on leaf-shaped fluke; left side partly blunted, right
bears use-marks..  (BBP-S{, 10.)

19, Blade, substype Civ; chert, Made on lealshaped flake; left side partly blunted, right
bears use-marks, (BBP-ST, 11.)

(iv) Type D: lunates (hig 8, I1-18: pl. VILI, [-18)

Of the lunates, four sub-types are dillerentiated as [ollows.

An sub-type Dy (fig. 8, 1-5; pl. V11, 1-3] the blunted back forms an are which is more
or less symmetrical along the shorter axis of the wol.  Further, the breadth is uamlly Tess
than half’ the length, which feature stands in marked contrast o what happens in sub-
type Diii, below.

Sub-type Dii (lfF. 8, 6-10; pl. VI, 6-10) closely follows the former but for the
difference that the dorsal side has no ridges. Thus, both dorsal and ventral sides have
cach single-flake surface. Although the difference between these two sub-types may not
be of much essence, yer a distinction has been made as the feature that both the dorsal
and ventral suwfaces are ridgeless does strike the eve, '

Sub-type Diii SI'ig‘ 8, 11-15; pl. V11, 11-15) is quite distinct from the above sub-types.
In it the back bulges out in a rather elliptical form and the ends have a tendency 1o
flare out. Further, the breadth iz usually more than half the length, In some of the:
specimens {ng..{l}g. 8, 13; pl. VII, 13) a lake is removed from the upper surface of the
bulged portion of the back, presumably to improve it for hafiing. Quite ofien has this
sub-type been called a ‘transverse arrow-head’, though the typical transverse blow is
wantmg,

In sub-type Div (fig. 8, 16-18; pl. VII, 16-18) it is the chord and not the are that is
blunted. This is done generally by secondary working but somelimes even by mere
sn:qinpmg Quite often secondary work is also done along the arc in order to sharpen it
further,  Attention may also be drawn to an incipient ‘tang’-like projection at the bottom,

The following specimens, representing the four sub-types of lunates, are illustrated
(fig. 8; pl. VII).

I. Lunate, sub-type Di; chert. Arc blunted; chord bears use-marks, (BBP-Sf, 12.)

2. Lunate, subaype Di; erystal.  Arc steeply blunted. (BBP-ST, 15.)

3. Lunate, sub-type Di; guartz. Arc seeply blunted. (BBP-1, 39.)

4. Lunate, sub-type Di; chert. Are steeply blunted, chord bears usé-marks.  (BBP-Sf, 14.)

5. Lunate, sub-type Di; chert. Arc stceply blunted except for the middle portion which
is not retonched; chord bears use-marks.  (BBP-SY, 15.)

_ 6. Lunate, sub-type Dii; chert. Arc blunied; both dorsal and ventral sides have sngle-flake

surfuce.  [BBP-Sf, 16.)

7. Lunmate, sub-type Dii; chert, Arc hlunted; chord bears nse-marks; both domal and ventral
sides have single-flake surface. (BBP-Sf, 17.)

8. Lunate, sub-type Dii; chert. Arc blunted; both dorsal and ventral sides have single-
flake surface; chord bears use-marks.  (BBP-1, 40,)
9. Lunate, sub-type Dii; chert.  Arc steeply blunted; both dorsal and ventral sideés have
single-flake surface, (BBP-Sf, 18.)

10. Lunate, sub-type Dii; chert. Arc bhunted; an additional flake removed from the dorsal
surface, maybe to do away with some small ridge that may have existed. (BBP-1, 41.)

23



ANCIENT INDIA, NO. 1#

Fro. 8. 1.18, lunates; 19, trapeze; 20, irigngle(?)
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BIRBHANPUR, A MICROLITHIC SITE

11, Lunate, sub- Diii; chert. Steeply blunted back bulges out in 3 rather elliptical form;
ends have a tendency E::P{';arc out. [ERP-S?I:;EL] 2

12, Lumate, sub-type Diii; chert. Steeply blunted back bulges out in an elliptical form; ends
have a tendency to flare out; chord bears use-marks, (BBP-2, 20.)

13. Lunate, sub-type Diii; crystal. Blunted back bulges out in an elliptical form; further,
a small flake is removed from the upper surface of the bulged portion, presumably to fmprove it
for halting. (BBP-Sf, 20,)

4. Lunate, sub-type Diii; chert, Steeply blunted back bulges out in a rather elliptical form;
lower end has a tendency to flare out.  (BBP-2, 21.)

15. Lunate, sub-type Diii; chert. Back steeply retouched, except for the bulged (middle
portion; thord bears use-marks, (BBP-S{, 21.) : ]

16. Lunate, sub-type Div; crystal. Chord snapped ane slightly retouched; arc sharpened by
removal of small fiakes. | (BBP-S( 99.)

17. Lunate, sub-type Div; crystal. Chord blunted; are sharpened by removal of small fakes:
there is also an i:m;ncgrt tang at the lower end. (BBP-SE, 23.) 2

18. Lunate, sub-type Div; erystal. Chord blunted; arc shaTcntd by removal of small
flakes; there is also an incipient tang at the lower end. (BBP-S1, 24.)

\v) Type E: trapeze (fig. 8, 19; pl. VII, 19)

Of the trapeze, only one example, of milky quartz, has been found. It comes
from the surface, there being none from the excavation (BBP-SE 25).

As discussed above (p. 16), it is difficult to say whether the type lormed a regular
constituent of the Birbhanpur microlithic industry.

(vi) Type F: triangle (fig. 8, 20; pl. VII, 20)

There is only one specimen, of chalcedony, in the entire collection which has any
resemblance 1o a triangle, though no clear ‘angle’ is formed at the back. It is equally
likely that the specimen may be just a crescentic point (BBP-Sf, 26).

(Vil) T3pe G: points (figs. 9 and 10; pls. VIII and IX A)

The points are divisible into the following sub-types.

Sub-type Gi (fig. 9, 1 and 2; pl. VIII, 7 and 2) is an ordinary (i.e. not parallel-sided)
flake with a Efointcd t:&: It has no secondary working except for the removal of one or
two small flakes from the upper surface at the butr-end so as to produce a notch or tang
for hafting. There are, however, definite marks of use.”

. Sub-type Gii (fig. 9, 3-6; pl. VIII, 3-6) is a broad,' rou y symmetrical, leaf-shaped
t, made on an ordinary (not _[ﬂnl!d-fi]dcd fake., A mﬁﬂ flake is sometimes removed
the upper surface at the butt-end to facilitate hafting.

Sub-type Giii (fig. 9, 7 and &; pl. VIII, 7 and 8) is a variant of the above with a hollow

§

"l’lttctm'ﬁtmi'md‘lung‘hmrehmnunedtnindi':mlhnthliumhiphetmnthchrﬂdlh
of 4 specimen, Thus, the term *broad’ refers to a specimen the breadth of which is more
F'its length, and the term ‘long’ to a specimen where this is not 50.
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BIRBHANPUR, A MICROLITHIC SITE

Sub-type Giv (fig. 9, 9 and 10; pl. VIII, 9 and 10) is also a variant of sub-type Gii
with & tang which, however, is not very prominent.

_ Gw (fig. 9, 11-15; pl. VIII, 1/-15) differs from sub-type Gii in being
asymmetrical, though like the latter it is broad and made on an ordinary flake.

In contrast to the fﬂrchp;ning, the following sub-types, viz. Gvi 1o Gxi, are made nn
more or less parallel-sided flakes and are long.

Of sub-type Gui (fig. 9, 16-19; pl. VIIL; 16-19), both the cdges are tfimmed, usually
along the entire length, in a way as to produce a biconvex outline with a narrow butt,
somewhat wider middle portion and a sharp point.

Sub-type Guit (fig. 9, 20; pl. VI, 20) differs from the former in having a
tang.

Sub-type Griti (fig, 10, 2£-23; pl. IX A, 21-23) is a ‘crescentic’ point. In it one
edge remaing more or less untrimmed and straight, while the other is blunted so as Lo form
anarc which, however, is not symmetrical along the shorter axis of the tool. [t is this latter
feature that distinguishes the crescentic point from the lunate, sub-type Di (above, g, 23).

asymmetry 15 cvidently deliberate, for thereby one end is made pointed, while the
other remains wide for hafting. Sometimes a rm:c';n is also produced at the wider end in
order to improve hafiing,

Sub-type Gix (fig. 10, 24-26; pl. IX A, 24-26 clusely follows the former but for the
dificrence that the dorsal surface has no ridges.  (The distinction between these two suls-
types is an the same lines as that between sub-types Di and Dii of the lunate.)

| M"ﬂ Gx (fig. 10, 27 and 24, pl, IX A, 27 and 28) is an “obliquely blunted” point.
In it one edge remains more or less straight, while the other is retouched along the entive
length ar part theveof in & way that two "arms’ are produced on this side, the upper being
shorter and mare oblique and ending in a point, The trimming of the lower partion s
evidently to improve hafiing,

&) Gxt (Nig. 10, 29-31; pl. IX A, 29-21) is in all likelihood a composite tool,
serving both as a point and a blade, The non-blunted edge bears use-marks showing its
use as a blade, while the blunted side, forming a rough curve, ends in a beak-like point.
Tlie base, in contrast to that of the preceding type, is wide and blunted.

The following specimens, representing the aforesaid sub-types of poiuts, are
illustrated (figs. 9 and 10; pl. VIII and IX A).

I. Point, sub-type Gi; chert, Flake with pointed tip;at the butt-end u few tiny Mukes feinoved
b produce some sort of a tang. (BBP-SI, 27,
: 2. Puint, sub-type Gi; chert. Flake with pointed tip. A couple of small fakes removed from
the upper swface at buttend producing thereby @ notch for hafting.  (BBP-S{;, 28.)

3. Point, sub-type Gii; erystal. Broad, symmetrical, leal=shaped with retouch along the
cdiges a8 needed to Thtain ‘the shape. (BEP-Sf, 29.) e o

4. Point, sub-type Gii; quartzite. Broad, symmetrical, leafshaped. (BBP-1, 56.)

3. Paint, sub<ype Gii; quartz. Made on core; broad, symmetrical, leaf-shaped; notch at
the butt-end. (BBP-1, 57.)
{BEP?' !z?!,wb-@m Gii; quartz.. Broad, symmetrical, [leafshaped; notch at butt-end.

-1, 58

7. Pomt, sub-type Giii; quartz. Broad, symmetrical, leaf-shaped, hollow-based. (BBP-1, 59.)

8. Paint, sub-type Giif; chert. Broad, symmetricul, leaf-shaped, hollow-based. (BBP-1, 60,)
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9.. Point, sub-type Giv; chert. Broad, symmetrical, leaf-shaped; tang produced by retovich-
ing both the edges at the butt-end, (BBP-S{, 30.)

10.  Point, sub-type Giv; chert. Broad, symmetrical, lealshaped; tang produced: by means
of a notch on each side at the butt-end. (BBE-Sf, 31)

1. Point, sub-type Gv: basalt, Broad and leaf-shaped, but asymmetrical in conteast to the
foregoing sub-types; clear retouch all along both the edges, (BBP-Sf 32.)

12, Point, sub-type Gv; erystal.  Broad, asymmetrical, leaf-shaped; prominent retouch along
the left edge. (BBP-Sf, 33.) ‘

13.  Point, sub-type Gv; quariz. Broad, asymmetrical, leafshiped. (BBP-1, 61.)
1%, Point, sub-type Gv; quartz. Broad, asymmetrical ieal-shaped, (BBP-I, 62.)

15, Point, sub-type Gv; crystal. Broad, asymmeltrical, leal-shaped; broad tang produced by
slightly retouching the butt-end. (BBP-1, 63

16.  Point, sub-type Gvi; chert. Long, symmetrical, biconvex. (BBF-S(, 34.)

I7.  Point, sub-type Gui; quarts, Long, symmetrical, biconves, (BRP-|, 64.)

I8. Point, sub-type Gvi; chert. Long, symmetrical, biconvex. (BBP-SI, 54,)

19.  Pomnt, sub-type Gvi; fossil-wond, Long, symmetrical, biconvex. (BBP-SE, 35.)

20, Point, sub- Gvii; chert. Long, more or les symmetrical and biconvex: roduced
by retonching both tht?:dgct At the butt-end. (BBP-Sf, J6.) AR

cust . 2 1 2 3 * owsl

B
"y

Fra. 10.  Poings
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21, Point, subtype Guiil; chert, One edge siraight, the other blunted so as to form an are
which, however, s not symmetrical along the shorter axis of the tool; thus, upper end pointed ; lower
broad, evidently for hafting. To give a short rame to this sub-type, the term ‘crescentic’ point has
been i ly ueed here, (BBP-Sf, 38.)

22, Point, sub- Gviii; quartz, ‘Crescentic’; back steeply blunted; small notch near butt-
cod. (BREL, 669 ' :

23.  Point, sub-type Guiii; chert. ‘Crescentic’; very sharp point.  (BBP-SI, 39.)

24. Point, sub-type Gix; chert. ‘Crescentic’; differentiated from the preceding substy
by the absence of any ridge on the upper side; thus, both dorsal and ventral sides have Hinglr-ﬂnﬁ
surfaces, (BBP-SL 40.)

25. Point, sub-type Gix; chert. *Crescentic’; both dorsal and ventral sides have single-flake

surfaces.  (BBP.2, 27.)

26, Point, sub-type Gix; chert. “Crescentic’; both dorsal and ventral sides haye single-flake
surfaces, (BBP-ST, 41, |

27. Point, sub-type Gx; crystal. Right edge only slightly trimmed and more or less straight;
left edge steeply blunted in a way that two “arms’ are produced, the upper being shorter and more
vhlique and ending in a point. (BBP-2, 28,)

28. Poimnt, sub-type Gx; basalt. Ouly the upper “arm’ on the right blunted, (BBP-SI, 42.)

29. Point, sub-type Gxi; chalcedony. Left edge steeply blunted, forming a curve which ends

in i beak-like point; right edge untrimmed, but bears we-marks; base wide and retouched: very

likely a compsite tool serving both as o point.and a blade, (BBP-SE, 43.)

_ 30. Point, sub-type Gxi; chalccdony. Left edge steeply blunted and ending in a poiny
right edge besring use-marks; base wide and steeply blunted; probably blade-cam-point. (BBP-SI,
44

31. Point, sub-type Gxi; chert, Right edge steeply blunted and ending in a2 beak-like point}
left edge bears usc-marks; base wide and retouched; probably blade-cum-point. (BBP-SI, 45,)

(visi)  Tape H: borers (lig. 11, 1-5; pl. IX B, I-5)

On the basis of the shape of the working end, the borers are divisible into the

following sub-lypes.
 Sub-types Hi and Hit both have two shoulders whereby a roughly medial working

point is produced. The distinction between them, however, is that while in the former
the point is small (fg. 11, 7 and 2; pl. IX B, [ and 2}, in the latter it is long and well-
pronounced (fig. 11, 3; pl. IX B, 3).

In contrast 1o the former group, sub-fype Hiii has a single shoulder with the result
that the working point is not medial but on one side (fig. 11, 4 and 3; pl. IX B, ¢ and 5).

The following specimens are illustrated (fig. 11; pl. IX B).

l. Borer, subtype Hi; quartz. Two shoulders; small, medial wroking point. (Cluster ©, 47.)

2. Borer, sub-type Hij crystal. Two shoulders; small, medial working point, (BBP-SI, 52.)

3. Borer, sub-type Hii; erystal.  Two shoulders; well-pronounced, medial working point.
(Cluseer €, 1,

4 Borer, sub-type Hiii; erystal. Single shoulder; well-pronounced working t on the
left; both right and left edges of the pointed portion reto:n:hcd, the latter inversely. m-sr, 49,)

5. Borer, sub-type Hiii; crystal. Single shoulder; well-pronounced working peint on the
right. (BBP-SI, 48.) 254 ’
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Flo. 11, 13, dorers; 6-9, buring

\ix)  Dppe I: burins (hig. 11, 69; pl. IX B, 6]

On the basis of the disposition of the working end and the technique adopted in its
preparation, the burins in the present collection are divisible into the following sub-types.!
In sub-type i (fig. 11, 6 and 7; pl. IX B, 6.and 7) the working end is produced by the
removal of one or more vertical or oblique spalls against another set of similar spalls.
In sub-type Iii (Gig. 11, 8; pl. IX B, 8) the working end is produced by the removal
of o transverse spall against a vertical oue. - '

Sub-type Iii (fig. 11, 9; pL. IX B, ]) differs from subitype Li inasmuch as the wansverse
cdge is formed not by the removal of a spall but by steep retouch,

The following specimens are illustrated (fig. 11; pl, IX B),

B, Burin, sub-type Ii; quartz. Two oblique spalls opposcd to four oblique spalls, (BBP-1,
1003.)

7. Burin, sub-type Ii; crystal.

5” Twuo oblique spalls apposed 1o ane oblique spall.  (REP-SI,

_“H. V. V. Noone in Jaur, Ror. Authrop, fast., LXIV
Gtion of burins.  The sub-types méntioned here are

30

(1934), pp. B1-92, hay made a good classifi-
covered by those of Noone,
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3

8. Burin, sub-type Lii; chert. A wansverse spall oppased to a vertical spall on the right.
(BBP-1, 10L) -
8. Burn, sub- Tiii; chert.  Steeply retouched transverse edge opposed lo & vertical spall
on the right. (BBP-S1, 53, % e

(x) Type J: serapers (fig. 125 pl. X)

Of scrapers, the following sub-types are available.

Sub-type Ji (fig. 12, 1-3; pl. X, 1-3) is a round or discoid scraper made either on
ftake or core.

Sub-type 7ii (fig. 12, 4; pl. X, 4] slightly differs from the above as its scraping edge
does not cover the entire peripliery, Thus, a distinet “butt’ is left over,

Sub-type Jiii (fig, 12, 5-8; pl. X, 5-8) is a side-scraper, in which one of the longer
sides is refouched 10 form a straight scraping edge-

Substype Jiv (fig. 12, 9-12; pl. X, 9-12) is an end-scraper in which the working edge is
obtained by rewuching one of Rc shorter, 1.¢. tmns_vcrse;;':i:im of a flake or core,

In sub-types Fv and \Zfr the scraping cdge is concave. In the former it is on one of the
sides (fig. 12, 13-15; pl. X, 13-13), while in the latter it is at the end of the flake or core
ihg. 12, 16; pl. X, 16).

The following specimens, representing various sub-types of scrapers, are illustrated
(fig- 12; pl. X).

L. Scraper, sub-type Ji; chert. Round scraping edge. (BBP-SY, 57.) ;

2, Scraper, sub-type Ji; milky quartz.  Round scraping edge; made on corc. (BBP-2, 39.)

3, Scraper, substype Ji; chaleedony, Round scraping edge. (BBP-Sf, 38.)

4. Scraper; sub-type Jii; crystal. Seraping edge does not cover the entire periphery; thus
distinet butt |f‘f: ﬁvcr;rtﬂ:ude on pehble-core, P(EEP—SI; 59.) 2

5, Soraper, subl-type Jiii; chert. Scraping edge on lefi side; made on core. (BBP-Sf, 60.)

6. Scraper, sub-type Jiii; fossil-wood. Inversely retouched scraping edge on lelt side.
(BBP-1, 108.) |

7. Scraper, sub-type Jiii; erystal. Scraping edge on left side. (BBP-2, 40.)

8. Scraper, sub-type Jiii; chalcedony. Scraping edge on left side. (BBP-Sf, 61.)

9, I%;r]ﬁpl‘r, sub-type Jiv; chert. Transverse cdge retouched to form an  end-scraper.
(BRP-1, 109.

@ 10. gd'.lﬁer, sub-type Jiv; quartz. Transverse cfge retouched to form an end-scraper.
dster U,

11. Scraper, sub-type Jivi chert. Transverse edge retouched to form an end-scraper.

(BBP-1, 110.)
12. Sceuper, sub-type Jiv: chert. Fluted core firther retouched to form an end-scraper.
(BBP-S{, 62.] _
13. Scraper, sub-type Jv; chert, Concave scraping edge on left side.  (BBP-SL, 63.)
14. Scraper, sub-type Jv; chert, Concave scraping edge on left side.  (BBP-Sf, 64.)
15, Secraper, sub-type Jvi erystal. Made on core; inversely retouched, concave scrapi
on left side,  (RBPS/, 63.) ¢ ping odge
16. -

y suth- Jviy chert, Transverse edge steeply retouched to form a concave
seraper.  (BBP-2, 415
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6, OTHER MICROLITHIC SITES IN THE NEIGHBOURHOOD AND SCOPE
FOR FURTHER WORK

An exploration of the area around Birbhanpus it to light three other micro-
lithic sites, viz. Dejuri, Ma]andiﬁhi and Gopalpur (fig. 1}.' OF these, the last-named
site was discovered by Shri Ajit Mukherji who nformed the author about it; but as the
latter did not visit it, no details abour the stratigraphical position and typological character
of the microlithic industry can be given here.  Briel observatians about the other two sites
are as follows,

Dejuri s situated at a distance of about 8 miles south-south-west of Durgapur, on the
Durgapur-Bankura road. It is located on the penultimate terrace on the might bank of
the odar river, which is just the counterpart of the microlith-bearing terrace (T, )
near Birbhanpur an the left bank. Thus, the stratigraphical position of the mic J&L
industry at Dejuri was [ound to be identical with that of Birbhanpur, e, that the specimens
underlay the same kind of sandy earil as was enconntered at Birbhaupur and were thus
anterior 1o il Within an hour that the author was au the site, he collected about a couple
of humdred specimens, a general examination of which showed that the microlithic industry
of Dejuri was similar to that of Birbhanpur, in respect of both typology and the chisice of
material. It may also be stated that no triangle or trapeze was found at Dejord, but the
point should nat be wnduly emphasized in view of the incompleteness of the collection.

The other site, Malandighi, is Jocated at a distance of about 6 miles from the point
where a branch-road takes off from the Grand Trunk Road towards Jaydeb Kmﬂm
the nonh (fig. 1). The microliths were found a few furlongs to the north of the village
on the fn'ng: of a j-mmgaiungl: of sal-trees.  They lay in the same geological context as
}h{t;se at Birbbhanpur and Dejuri, and typologically too they b:f:ungt:d 1o the same
industry.

Further exploration in the neighboiring areas is likely 1o yield some useful resulis.
First, many more microlithic sites, of comparable antiguity, are Likely 1o be discovered.
Secondly, in the higher regions on the north and west, where the level goes up by about
300 ft. (cf. fig. 1), terraces of the Damodar river which may be older than the p-cﬂt:l{ﬁmntc
terrace, Ty, observed near Birbhanpur, are likely to be encountered. Thirdly, it may
not be too much 1o expect earlier lithic industiries in these terraces, which might fake the
story back even 1o the palacolithic times. Some encouragement in the last-named direc-
tion is given by the fact that the author did pick up a palaeolithic Nake-tool from a bell
of Iateritic gravel between Malandighi and _]l:::.fdrh Kenduli. This stray specimen does
Eﬂ mean much by itself) but is, a1 the same time, a pointer owards the potentiality of

e Area,

7. PROBABLE ANTIQUITY OF THE MICROLITHIC INDUSTRY

Let it be stated at the very outset that there is no divect evidence, such as provided
by the radio-carbon test, for dating the microlithic industry of Birbhanpur in precise terms,
One has thus to fill back upon indirect or circumstantial evidence, from which,
only broad inferences can be drawn I':}"dl‘dmg the antiquity of the industry,  Such evidence
is deducible frem (i} a comparison of the hrplf.ﬂt::;g«:afl and other features of this {ndmtry
with those of other microlithic industries of the country and (i) the geological context

"The nlrcndv:inunm site of Nadiba (above, p. 161.) has il been taden into acoount here,
as, secording 10 the available evidence, the mlcwﬁlhu obtained from here h-ulz:ng lu: liter serics.
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of the industry at Bichhanpur itsell.  May i1, however, be added that while the geological
evidence, being objective, may be dependable to a certain degree, the typological evidence
has alwavs toom for subjecuvity and other unknown elements,—for what guarantee is
there against the existence of backwaters side by side with an ever-flowing stream? Thus,
any date suggested for the microlithic industry of Birbhanpur in the present state of our
knowledge can at best be only tentative,

To take up the typological evidence. As mentioned above (pp. 15-163, the surface-
collection from Birbhanpur included a large number of blades, lunates, points, borets,
burins, and scrapers, but only one example of trapeze and a doubtful example of triangle.
In tlie excavated trenches, however, no triangle or trapeze was encountered, although all
the other types were found.  While one should not set aside the single specimen of
irapeze and the doubtful example of LrianFlc. even though found on the surface, one cannot,
at the same time, say with any degree of certainty that these two types did form regular
constituents of the Birbhanpur microlithic industry, Thus, pending a further investigation
of the issue, all that may be said for the present is that the industry seems to be exsentially
non-geometric.'

Another noteworthy feature of this industry is the absence of any associated pottery,
Now, while the mere absence of pottery need not necessarily mean that the industry was
pre-pottery, an obvious question does arise: if the art of making pottery was known to the
authors of the microliths, why should they have meticulously avolded its use? In view of
the fact that the micralithic industry occurs in a geological context which is indicative of
a high antiquity, it secms likely that the absence of potiery is due to its non-advent, at
least in the region, rather than to mere chance.

Siill another noteworthy Lgoint about the industry is the absence of the ‘cresied
ridge’—a feature so typical of the microfithic industries of the chalcolithic period.”

To sum up, the microlithic industry of Birbhanpur has the following three important,
though negative, features:—

(i} absence (or rarity) of typical geometric forms like the trapeze and triangle;

(ii) absence of pottery; and

(iii) absence of the ‘crested ridge’.

Let it now be examined il and how far these features Iml!;ﬁs in ascertaining the age
of the industry. Such an examination must be circumscri by the fact tEat other
comparable industries of the country are themselves not dated in absolute terms and can,
therefore, lead to only a broad and relative dating.

To proceed backwards from the more recent times. It is known that in the first and
second millennia p.c. microliths occur in a chalcolithic context, for example at Brahmagini,?
Maski,* Maheshvar,! Nasik," etc,, not 1o speak of the Harappan sites,” where they occur,

'For a more detailed discussion, scc above, 15-16.

‘B, Subbarao, "Chalcolithic blade industry of Maheshvar [central India) and a note on the
history of the technique’, Bulletin Decoan College Rev. Inat., XVI1 [1955-56), pp. 126 f. _

1R, E. M. Wheeler, ‘Bralimagiri and Chandravalli 1947 : megalithic and other cultures in Mysore
State’, Aucient India, no, 4 (1947-48), pp. 180 if.
ngﬁ?qni K_;n&;apu, “Maski 1954: a chalcolithic site of the southern Decean®, Ancient India, no. 13

), PP- -

*I:E D. Sankalia, B. Subbarao and S.B. Deo, “The archacological sequence in central India’,

Four, Anthrop.. IX, no. 4 (1953, pp. 343 ff.

§ H. D. Sankalia and S, B. Deg, ﬁmﬂufmdﬁmdﬁdﬂimdjmﬂmqpmm,_lgﬁﬁ .

1], Marshall and others, Mohenjo-dorn and the Indus Civilization (London, 1931), 111, pl. CXXXI;
M. 8. Vats, Excavations at Harappd (Delhi, 1940}, II, pl. CXVIIL '

35



ANCIENT INDIA, No. W

in the form of ribbon-flakes, even & millennium earlier. At all such places, they are
associated with metal and pottery; sometimes they include typical geometric shapes like the
ttapeze and triangle; and the ‘crested ridge’ technique was employed in their preparation.
As all these features are altogether absent in the Birbhanpur microlithic mdustry, il seems
highly probable that this industry is anterior 1o that oceurring in the chalcolithic context,
alﬁwugh, in the absence of a direct stratigraphical evidence, it must not be wken as proved.
In this connexion, however, one may recall the evidence from Rangpur in Gujurat, whers
microliths oceur below the Harap levels:' they include typical geometric forms and
are not associated with pottery, ’l-lﬂh.le1 latter point, however, may not be overstressed in
view of the limited extent of the excavated area and of the fact that the material ocourred
in a gravel Jens. Nevertheless, we do have here & microlithic industry, which i
definitely pre-Harappun and may, therefore, be placed at least in the third millennium
B.C., if not earlier. Now, if it is presumed that i the migrolithic induatries the typical
geometric element made its appearance at a late stage, it would follow that the non-
geometric or, at any rate, the essentially non-geomeiric and pre-pottery microlithic indusiry
of Birbbanpur may not have been later than the fourth millennium s.c,; although here
again direct steatigraphical evidenee alone would settle the issue satisfactorily,

Besides Birbhanpur, quite a few sites or areas have yielded microliths which, lor the
sake of convenience, may be broadly classed as ‘pre-chalcolithic’; 1o name some, Langhnaj
(Period 1)* and the Mahi valley® in Gujarat; Sanganakallu (Phase 1]* and Jalahali® in
Mysore; Khandivii® near Bombay; the Teid in Madras State; Giddalur other sites
near Nandikanama Pass® in Andhra Pradesh; the Singrauli basin® in Unay Pradesh;
the area around Chakradharpur™ in Bihar, ete. Within themselves, however, the “pre-
chalcolithic’ microlithic industries differ considerably —some are associated with pottery while
others are not, or some have the typical gromeinic element while others are withoul it.
Thus, they do not fall within one single culture-complex and may perhaps represent various
stages in the evolution of the microlithic cultures in general.  However, although a compre-
hensive stratigraphy is not yet available to establish firmly the story of this evolution, a
tentative piecing together on the following lines may not be perhaps far off the point.

: Information from ShriS. R.Rao. Gf Indian Archasaligy—a Review 1953-54 {New Dethi, 1054),
P/ ' '
*H. 1). Sankatia, “The microlithic mdustry of Langhnaj, Gujarst', Jour. Gup Res.
XVIIL, no. 4 (Oct. 1956), pp. 275-84; and other carlicr papers nl?nﬁnmd}:hmmﬁl.m 5
* B. Subbarao, ‘Archacological explorations in the Mahi valley', Jour, M. 8. University of Baroda,

1 {IB&E&.SPE 33 fi. _ _

* B. Subbaruo, Stome Age Cultures of Bellary, Deccan College Disertation Series, o, 7 (Poana, 1948].

M, Seshadn, The Stone-nsing Cultures of Prehustonic and Prolohistoric M: (London, 1956);
K. R. U. Todd, "A microlithic industry in eastern Mysore’, Man, XLVIIT (1948), no. 27, Eﬁ;).
“939; K. F..z 5l._:r gudd, 'Palul:.ﬂ.lilhijl:- industries of Bombay', Feuwr. Royad Anthrop, Inst. ‘J{m ph. 11

=2h PP- .
 TF. E, Zevner and Bridget Allchin, "The nrcrolithic sites of Tinnevelly District, Midias State’,
Ancyent India, no. 12 (1956), pp. 4 .; snd other earlier articles mentivned therein,

"K. V. Soundara Rajan, ‘Stone Age industries near Giddalur, District Kurnool', Ascient fndia,
no. B (1952}, pp. 64 fi.; M. G, Burkitt and L. A. Cammisde, "Fresh light on the Stone Age of soutli-
cast Ingla'l.] m v (Iﬁﬁg},hp;:; 3§3 fi. '

V. D, Krishnaswami and K. V, Soundara Rajan, ‘The lithio tool-indusisd the Singrauli
basin’, erﬂ!n'iﬂm &{IE&;J, 4 ﬁ;. 2 Daicaol e Sy
Y Infeornui fion . B, Su o. Since the above was written, a paper has been published
on the sume subject by D, Sen and Umya Chisturvedi: * Microlithic ind I 5i i
in Ladis, 37, no. 3 (1957), pp. 204 1. I SR RaG S
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At the sub-stratum there was & ‘blade-and-burin® industry, which, in course of time,
evolved into 2 microlithic industry consisting of hlades, scrapers, borers, burins and lunats,
but not triangles or trapezes. n%hese two last-namec types, essentially geometric, came
into being somewhat later. Exactly at what stage the use of pottery commenced cannot
be said with certainty, but the available evidence would indicate :E&t it may have been
afier the appearance of the typically Emmmt'ic element.  Such, in short, seems to have
been the story of the ‘prn-chall::olit!ﬁc microlithic industries of India, with the proviso,
liowever, that the different paris of the country may not necessarily have witnessed all the
aforesaid stages and that in certain areas an carlier stage may have lingered on while other
areas took several forward steps in the meantime,

Against such a background, the Birbhanpur microlithic industry would appear to
claim for itself a very early position—in fact at the very emergence of the microlithic element
from the preceding "I:rlmi;:mid—hurin‘ industry, And at such a position the Birbhanpur
industry does not stand all by iwelf: the microlithic industries of the Singrauli basin,
Giddalur 11 and ather sites near Nandikanama Pass and the Tenis join hands with it, and
with them may also go the earliest microlithic industry of Khandivli and the one near
Chakradharpur. Tle microlithic industry of the Singrauli basin has been noted as lying
about 4 fi. below the Upper Alluvium; it does not contain the typical geometric forms,
viz. the triangle and trapeze, nor is there any associated pottery. It has been ascribed to
‘probably an early Mesolithic period’.” The Giddalur 11 industry, also bereft of the

etric_element and pottery, has been regarded by the concerned writer as ‘an Epi-
palacolithic microlithic industry’.” At other Nandikanama Pass sites a hthic industry
consisting of blunted-back knife-blades, core-scrapers, burins and crescents, but without
the typical geometric element (and evidently also without any J:-Jttcry}, was found on the
surface off rii.q:n r;:d cluwich itself was I:wcrl:;in by % mdhsan 4 mili' Thcbwrimrs have
not categorically assi any date to this industry, but their general remarks imply that
the industry may be carly Mesolithic, if not somewhat older. ~ At Khandivli ann‘IElduslry
which Todd calls ‘a more developed blade and burin® industry, occurs in the Upper Clay,
and this was lollowed ‘a microlithic industry’ on or slightly. below the surface®
Gardon is ri%':uh; inclined to class even the former industry as ‘microlithic’,” but it is not
very clear when the lunate made its appearance. The microlithic industry from the
Sanjai valley near Chakradharpur, Dr. Subbarao says, has the lunate but not the triangle
and trapeze and is not associated with any kind of pottery. The present writer is not
aware of the geological context of the Chakradharpur industry, but on typological grounds
it would seem to be simliar to that of Birbhanpur.

' Krishnaswami and Soundara Rajan, ap, cif., pp. 59-60.
* Soundara Rajan, ap. ik, p, 89,

A Cammiade and Burkite, 9p. eif,, p, 338. I have deliberately avoided wing their term ‘Series '
for this industry, as there does mot seem o be a full agreement between the detailed description of
\he tools given on p. 338 and the definition of Series 3 given on p. 328, wherein the lunate is not
mentioned ; m-,m'ﬂ. the general definition such a specific mention was not considered necessary by
the writers, or, as D). H. Gordon has postulated [Ancient fndia, no. 6 (1950}, p. 65], their Series 3 is
further divisible into two, Lower" and ° r', in which case the one containing the lunate may
beling to the latter category. Whatever the case may be, it is clear that the lunate-element is alder
thuu their Series &, which contains the typical geometrie forms, and that it (i.e. the lunate-element)
wad assoviated with Series 3, or ai least a phase thereof, which underlay the red sandy soil,

“Todd, ep. rel. (1939), p. 267,
‘. #. Gordon, “The stone indistries of the Holocene in India and Pakistan', Awcent Jadia,
no. 6 (19505, p. 65,
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It would be seen from the foregoing that the respective writers have regarded the
Mirzapur, Giddalur, Nandikanama Pass and other allied microlithic indastries a5 fairly
old but, beyond saying in a general way that the industries may be “early Mesolithic’ or
‘Epi-palaeolithic microlithic’, they have not suggested any absolute dates, which, it is
admitted, was not possible without further work on the geological context of the con«
cerned industries. In the case of the Ters, however, Zeuner has made a very commen-
dable attempt in this direction by trying to correlate the microlithic industry with the
ancient m«ﬂv:h. The main' Teri industry, viz. the one represented by the finds from
Sawyerpuram, Kuttampuli, and other allied sites, has the lunate but very little, if any.
of the real geometric element; nor is there any associated potiery. Zeuner has dared
this industry to erca 4000 g.c., with the proviso that further geological researcli may push
it back into the Pleistocene.*

A comparison between the Ted and Birbhanpur microlithic industries shows that the
former contains, in addition to most of the types of the latter, bifacial point, a few examples
of the triangle, and one specimen of the microburin.  The bifacial points are similar
o those from Ceylon and ma)!') rhaps indicate some kind of contact with that country,
which is perfectly understandable in view of the proximity of the two areas, The micro-
burin and triangle, however, suggest a kind of ‘advance’ over the Birbhanpur industry.
This point, at the same time, need not be stressed much because of the limited number of
the specimens even at the Teri sites, There is no associated pottery at either the Teri
sites or Birbhanpur. All this would imply that purely from the iypological point of view
the Birbhanpur industry is as old as, if not somewhat older than, that of the Ters. Such
A position would entitle it 10 @ minimum date of $000 w,c. with a proviso, us put forth by
Zeuner in the case of the 7e industry, that it may be pushed back even much earlier.

Let us now see what light, if any, the geological context of the industry at Birbhanpur
itsell can throw on its antiquity.  As has been stated above (p. 9), the microliths were
found in the penultimate terrace, T, of the Damodar. Now, as the entire terrace-
seqquence of the area and its lg:nhablc correlation with the climatic (Pluvial and Liter-
pluvial, or Glacial and Interglacial) phases of the Pleistocene have not been worked out,
1t is extremely difficult to say anything definite about the position of this terrace in the
Pleistocene sequence. However, an obvious question arises: do both the terraces, T,
and T, hdﬂngbam the Holocene? While the youngest terrace, T,, with an &
beight of only about 25 fi. above the river-level, evidently belongs o the Holocene, is
the penultimate terrace, T,.;, also, which has an average height of about 50 ft. above
the river-level and rises even to a height of about 75 fi. in the upper regions, post-
Pleistocene? While no positive answer can be offered to such # query without further
work in the area, it would be worth while here to consider, in bricf, the resulis of the soil-
anulysis carried out by Dr. B, B. Lal, Archacological Chemist in India [below, pp. 39 1),
His analysis hay shown that the deposits immediately preceding the microlitine deposit,
i.e. layers 3 and 5 of Trenches BBP-1 and BBP-2 1'upcc1i1rtb{, were formed under hot and
humid conditions, which he is inclined 10 assign 1o the last pluvial phase of the Pleistocene
(P, 47), and that with the sctting in of milder and drier climatic conditions, the micro-
lithic man appeared on the scene, The microlithic deposit was finally sealed by a 21-
to 3-fi. thick deposit of sandy earth, which, as the anﬁg'n'hm shown, was laid down
under semi-arid conditions and has undergone weathering in the course of time. On this

“The industry from MEEnanapurum may, however, represent a still earli o

reparted to lack the blade and geometric forms and is perhaps associnble wif:rl:ur ;lﬁ?’:ﬁmt

Zeuner and Allchin, #p. dit., pp. 8-9. [
*Zeuner and Allehin, ap. cit,, pp. 7-8.
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basis, the microlithic indusiry may be placed vaguely somewhere early in the Holocene.
But 10 say anything more than that in the presem state of knowledge would be rather
unwarranted.

#, ENVIRONMENTAL ¢ ﬂNIHT}I‘?ﬁSx‘. éf\T BIRBHANPUR DURING THE

A. Ixrronucrion

With a view 1o studying the climatic conditions prevailing at the time of the forma-
tion or deposition of the layers encountered in the excavation, thirty soil-samples were
collected, seventeen from Trench BBP-1 and ihirteen from Trench BBP-2,

A description of the layers in the two trenches s given below.

Trench BBP-1: |A, locse sandy earth; 1B, sandy earth, dark; 10, sandy earth,
light-brown; 2, earth with coarse granules (implementiferous); 3, Iateritic gravel with
stone fragments; 4, mottled silty sand; and 5, decayed sandstone, whitish.

Trench BBP-2: |, sandy earth, dark; 2, sandy earth, light-brown; 3, granular sand
with lateritic pellets; 4, reddish silty sand with lateritic pellets; and 5, mottled silty sand
with lateritic pellets.

The samples were microscopically examined, chemically analysed and subjecied 1o
mechanical analysis for the determination of the mode of origin of the lavers and the
relationship between the parent rock and the overlying sediments, Auvempts were also
made 1o determine the Eh}'sical, tical and detrital characters of minerals, such as colour,
form and inclusions, which are of great value in correlation and provenance studies. In
such 2 geochronological investigation it is of paramount importance to determine whether
a particular deposit represents a weathering in situ (residual deposit) or it has been laid
down from some outside source. On theoretical grounds any mineral present in the

rent rock is to be anticipated in the sediments derived therefrom, but it is the very
abundant or the very stable and resistant minerals of the ent rock that are likely 1o
survive and appear in the sediments, Further, a weathering m sifu is accompanied by
a distingt corrosion of heavy minerals as compared with the heavy minerals present in
the fresh rock,  Heayy minerals, therefore, are particularly useful for this type of investiga-
tion, viz. correlation and study of origin of sediments or soils, and for this reason u detailed

heavy-mineral analysis was also undertaken; the results of the analysis will be published

in due course,

B. TRCHNIQUE OF EXAMINATION

The lollowing methods were emploved in the study of the soil-samples:
(i) mechantcal analysis of fine particles by the hydrometer-method and of coarse
fractions by the sieve-method ;
(i} mictoscopic examination of sand-gruins for the determination of their optical,
physical and detrital characters, including surface-features and shape, and of
the composition of sands; and

' Contributed by De. B. B, Lal, Archaeological Chemist in India, Delra Dun.
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(iil) chemical analysis, including the determination of ealcium carbonate, phosphate,
alkalis aud humus.

(i) Mechanical analysis

The samples were subjected to mechanical analysis by the hydrometer-method.

Fifty grams of air-dry soil, obtained after sievi through 30-mesh [0°50 mm.} sieve,
were mechanically agitated and dispersed in tiislﬂ‘!?::lgwattr, so that the tpra;rliv::hr:!. became
uniformly dislrilmtiﬁl and small aggregates separated into individual grains as far as
possible without the use of any dispersing agent. Lumps were broken up by hand: this
wis gencrally easy as the samples were mostly friable and cohesionless. . Those samples
whicET on drying, became hard and showed l::u ¢ agglomerations of particles were also
broken up by band before sieving; course particles were considered 10 be rock-fragments
if they did not soften on immersion in water.

The soil so dispersed in distilled water was transferred o 4 {-ce. measuring.
cylinder previously calibruted and made up 10 the 1000-cc, mark: The suspension in
the cylinder was shaken gemly by 1uminr; the latier up and down several times; therealier
the cylinder was placed on a heavy tible 10 ensure an undistiurbed sedimentation of the

articles. The variation in the specific gravity of the suspension was noted by the use of
ong- and shortstem hydrometers which had been previously used for calibeation of the
graduated cylinder, ie first reading was taken as soon as ible ufter resting the
aduated cylinder on the table, and subsequent readings were tu.mt frequent intervals,
e percentage of particles of a particular size and smaller ones  was ei caloulated
according to the usual procedure. When i1he sedimentation readings had been taken,
the contents of the %'mduutt'.d cylinder were transferred ta a set of sieves for the gradation
of the coarse particles into different sizes.

The results of the sieve-analysis, combined with those of sedimentation, are recorded
in Tables 3 and 4. They show that in Trench BBP-1, starting [rom tl:::n’ modern land-
surface downwards, layers |B, 1C and 2 are composed of medium to fine sand with varying
proportions of silt which is present in appreciable quantities in the middle and lower
parts of layer 1C. 'This silty sand contains 34 1o 41 per cent silt and | to 4 per cent clay,
the lpmpurliun of the latter rising 10 7 1o B per cent towards the base of layer 1C, The
implementiferous layer, 2 {niprﬂcnt:d by samples & and 9 in its upper part and 10 and ||
in 1ts lower part), consists of sand, silt and clay, the last-named item ing present to the
extent of 12 1o 13 per cent in the upper part..

Layer 3 {represented by samples 12, 19 and 14) is composed of silty sand apart from
lateritic gravel and stone fragments, The stones do not appear to be erratics in the
section. but seem to represent fragments of hard pan deposited iz silu as a resull of the
movemeni of ground-water,

Layers 4 and 5 (represented by samples 15, 16 and 17) below the hard pan show
# much higher on of sand and lesser amoumts of silt and clay: the lower parf of
layer 5 (sample 17) contains 92 per cent medium to fine sand and only 8 per cent silt;
layer 4 (sample 15) tcmtamsig]njm cent sand and 20 per cent silt, while the Y;;-tr part of
layer 3 (sample 14) contains only 61 per cent sand ‘but 39 per cent silt.  These samples
therefore, represent the bed-rock in varying stages of weathering and, as the micmcupié
examination has revealed, the quartz-grains show Liile evidence of fransportation. I
can safely be inferred, therefore, that these layers represent a weathering e site. derived
from the bed-rock, a coarse-grained sandstone. Layer 5 has, therefore, appropriately

10
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been described as “decayed sandstone, whitish’. The presence of coarse-grained sandstone
has been confirmed by asurvey of the neighbouring railway-cutting which presents a clifi
more than 60 1o 70 ft. high with exposures of weathered rock showing whitish and reddish
horizons. The lower portion of the clifl was examined and samples of semi-weathered rock
were collected from dﬁcm}t levels. The rock has been petrographically examined and
found to be a coarse-grained sandstone,

In Trench BBP-2, the two uppermost layers, | and 2, are composed of silty sand
containing more than 70 per cent sand and varying proportions of silt, clay being present
to the extent of | to 2 per cent only. Layer 3 (represented by sample 3) contains coarse
and medium sand and 22 per cent silt.  The implementiferous layer, 4 (represented
by samples 6 1o 11}, is composed of silty sand, the pmlpqninn ol sill ranging from 23 to 45
per cent, without any aEIJ reciable amount of clay; only sample 7 contains 23 per cent silt
and 10 per cent d:hy he lowest part of layer 5 represents clayey sand, with 9 per cent
clay, 24 per cent silt and 67 per cent sand,

Layers | and 2 do not contain ﬁ;?hlcs or gravels, and there is no clear evidence of
any bedding or wﬁnﬁ, but layer 3 in its lower part pellety gravel embedded in
yellowish silty sand which suggests a sorting of grains. The limonitic patches so marked
m layers 4 and 5 are very rare in this layer. Layer 4, which is the cradle of the lithic
industry, contains pellety gravel with marked reddish patches. Occasional patches of
deep black weathering around the peripheries of dark pellets are also noticeable, The
implements, generally made of quartz, chalcedony and chert, are easily detachable and
show no sign of cementation or weathering. The first three layers, 1, 2 and 3, are con-
formable to one another; there is therefore no evidence of any long period of erosion inter-
venitig between them.  However, there is a distinet break at the bottom of layer 3. Layer
+; as will be seen later, coincides with a climatic oscillation from pluvial 1o drier conditions.
Layer 5 is composed ol clayey silty sand with occasional fragments of weathered rock,

[t was observed that the mF 4 to 5 in. of layer 4 did not yield any tools, their
provenance being the lower part of this layer. Layer 5 was also Tound to yield a few tools;
L‘ul‘. they were crratics, having infiltrated through fissures and cracks from layer 4 above,
The evidence for the presence of cracks and fissures was recorded by the excavator
labove, p. 13).

The excavation did mot reveal any unweathered substratum even at the lowes
levels, but the whitish gritty material from layer 5 of Trench BBP-1 seems to have been
derived from a coarse sandstone, evidence of which has been Furnished by the railway-
cutting within a furlong of Trench BBP-2. Samples collected from this cutting have been
lound by chemical and petrographic examination w be decayed sandstone, the grains of
guartz having been deprived of their cementing material with the result that they have
become very friable and cohesionless.  The quartz-grains ave angular to sub-angular and
do not show any frosting or pelish on the surface; however, evidence of uraﬁ‘m silica
forming on the surface of quartz-grains is clear.  The samples resemble Awagarh sandstone,
and it i very likely that the pre-microlithic layers encountered in the excavation have
been derived from the weathering of this sandstone.

(1)  Mieroscopic examination

For the study of surface-features, shape and size of sand-grains, the samples were
leached with conc. HCI to remove cementing material and to produce sand-grains free
from clayey material. The grains of sand were thoroughly washed with water and
dried. 'icy were then mounted in”Canada Balsam and examined by transmitced light.
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They were also examined under vertical illumination for studying the nature of their
surface.

The quartz-grains from layer 5 of Trench BBP-2 {sample 13) arc mostly angular;
4 few grains show some roundness. Some grains show milkiness and seem 10 be coated
with opaline silica. The quartz-grains in another sample {IE{ from the same layer also
show almost the same features. The grains show the waxy lustre of guartz, free from
frosting but occasionally with some polish.  The opaline quartz ﬁrcpundnmu: in the finer
grades, while crystalline quartz represents the greater part of the coarser grade.

Similar features are observed in sand-grains from different layers of the two trenches.
The sand-grains from layers 1, 2 and 5 of Trench BBP-2 and those from layvers [A; 1B
and 1C of Trench BBP-1 show similer angularity and sub-angularity, but the evidence
for the presence of gloss or polish on the quartz-grains is not so clear. In view of the
sub-angular quartz-grains constituting the bulk of E?.-” sand [rom the two trenches and the
abgence of frosting and some evidence of polish it seems that the quartz-grains were water-
laid. It s likely that the fluviatile quartz-grains in the upper layers of the two trenches
were subjected 10 some wind-activity, as evidenced by the Ta_ck of polish and the presence
of a slight surface-frosting, but transportation by wind had not procecided so EIT as to
produce a complete rounding of quartz-grains which is characteristic of the T sand of

south India.

Three photomicrographs showing these characters of quartz-grains are reproduced
here (pl. XI, 1-3), The other two photomicrographs (pl. K?. f and 3] illustrate the Ten
sand from south India.

(iii) Chemical emalysis

Al the samples were subjected to detailed chemical analysis including the deter-
mination of humus, phosphate and calcium carbonate, Phosphate was not found in any
of the samples, while oganie matier was found to be of the order of 04 o -23 per cent.
This was to be expected, as the region had been subjected to intense weathering under
hot and moist conditions, Further, the land-surface was later exposed 10 hot and drier
conditions which did not favour the development of a thick vegetation-cover, the soil
also being not loamy enough to l:m:miraﬁ::udi growth, The samples do not show any
effervescence with HCI, indicating that lime, if originally present, has been completely
leached out from the layers. '

The resuls of chemical analysis are recorded in Tables 5 wnd G

From the data presented in Table 5, it is seen that in Trench BBP-1 1k
4 considerable lcat:hlpng of alkalies and removal of silica from, and an am.ﬁuﬁmﬁﬁ
sesquioxides in, lavers IB and 1C, which ovedie the implementiferous horizon. This
marked translocation of the elements indicates a long period of Wmﬂmﬁng to whicli these
layers have been subjected, The silica-alumina ratio, Sa value according to Marbut
not only confirms these conclusions but also serves o cross-check them. The values show
1s ed diminution from layer 1B 10 1C. The lower layers, 2 and 3, show -a much
pronounced leaching of silica and concentration of alumina. The pre-microlithic phase
is marked by an intense weathering under hot and wet conditions, The weatheting of
g oards & coparsioly oy phees e, s hand, indicates mildec eanditons
- vely drey phase when 2 thick v i vor hiard Thitle ah
ta develop on um-;urmuc o 1nm!;a.sing wind—amivity.tgcmm‘ﬂ had little chance
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BIRBHANPUR, A MICROLITHIC SITE PLATE XI
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BIRBHANPUR, A MICROLITHIC SITE

The results of chemical analysis of the samples from Trench BBP-2 (Table 6) are
in close accordance with those already deseribed. The post-microlithic layers, 1 w3,
show a marked !cai:hii:%of siica and accumulation of alumina. The silica-sesquiingide
ratio (8i0,: A1,O,+ Fe,0,) as well as the silica-alumina ratio (Sa value) tend to diminish
as lower deposits are reached. The layers underlying the implementiferous stratum show
a pronounced leaching of silica and concertration :?thr sesquioxides.

C. Dscussion

From the above results we are led 16 the conclusion that the pre-microlithic strata,
viz. layers 3, 4 and 5 of Trench BBP-1 and layer 5 of Trench BBP-2, were produced under
conditions of large gquantities of moisture and a high mean annual rainfall with a downwiard
percolation of water. The strata are very low in humus, highly leached and largely com-
posed of silica and the sesquioxides, The ‘weathering is distinctly lateritic and the bed-
tock has been intemsely decomposed 1o great depths, All this might have happened
during the last pluviation of the Pleistocenie; and while this process lasted dense tropical

forests similar to those of Malabar must have existed in this region. The presence of such
forests probably did not encourage the prehistoric man. to infabit this region,

When the climate became comparatively dry, the lateritic land-surface did nor
have an adequate protective mantle of vegetation because of inferiile soil and high
temiperature; and as wind-activity increased, transportation of rock-débris assumed consi~
derable proportions. This was aided by the heavy seasonal rainfall which scoured away
the top soil of the land-surface, This period probably also witnessed the formation of
hard iron pan such as encountered in layer 3 otP Trench BBP-1. The ground water-level
must have been relatively deep and the dry spell encouraged an upward movement of
water. Below the surfice, therefore, an accumulation of colloidal iron oxide assumed
the form of the bard pan. The pan evidently formed a erust parallel to the contemporary
land-surface. Layer 3 thus represents an undisturbed weat ering horizon over the bed-
rock, the u horizon having been eroded away. This eroded stirface was the cradle
of the microlithic culture, perhaps some time at ﬁ:u: beginning of the Holocene.

In the post-microlithic times, as the climate tended more and more towards sefi-
andity, the site witnessed strong and frequent winds, The onslaught of these winds had
a pronounced effect owing to the sparseness of vegetation, and the loose surface-soil, which
was crumbling unider the action of ascending waters, was subjected to acolian erosion. The
ramfall was not even but scasonal, tending to be concentrated in between long spells of
dry weather.. Since there was little bin ing of the surface owing to scanty vegetation,
large quantitics of rock-débris and soil were tmm,lmﬂc:l. The aeolian character of the
transported. material, however, prevailed over its Huviatile character as the quartz-graing
from the post-microlithic layers have been found to show marked frosting, a characteristic
of acolian sand. This post-microlithic phase, represented by layers 1B and 1G of Trench
BBP-1 and layers I, 2 and 3 of Trench BBP-2, was therefore marked by a drier climate.
These layers also seem to have undergone an appreciable weathering, as a translocation of
minerals from the I.'!;f horizons to the lower layers has been amply demonstrated by
chemical analysis.  The colour of the weathered layers, which is yellow to reddish-brown,
also suggests an incomplete oxidation of iron compounds. This “drift’ deposit, thcrcﬁm'-]
does not represent a mature soil, the soil-formin processes having been constanily disturbe
and interrupted by continuous deflation and eposition of fresh material.

I the course of excavation it was observed fhat both the sites were free from pottery
(above, p. 15), There is, therefore, clear archaeological evidence that unlike other
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microlithic industries associated with pottery and even metal, the lithic industry of
Birbhanpur belonged 10 a pre-pottery phase, The geochrenological evidence adduced

here, although inconclusive so a4 the absolute chronology ol the site is concerned,
rlat':ﬁ this microlithic culture in the comparatively mild and dry following the

ateritic weathering, and though it would be difficult to fit this phase firmly into the
acknowledged time-scale of climatic r.hrunnl.ng{l without further geological investigation,
the probability i that it may be assignable to the beginning of the Holocene.

This picture of the environmental conditions prevailing at Birbhanpur in prehistoric
times is based on the geochronologicul investigation discussed above. Heavy-mineral
analysis, alfeady under way, may help to clarify the picture.
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I. INTRODUCTION

AGARJUNAKONDA (lat, 16°31'N.; long. 79°14" E.)isa picturesque valley situated in
Palnad Talok of Guntur District in Andhra Pradesh. Its historical importance is
derived from its baving been the seat of the Tkshyvaku kings in the opening centuries

' Originally subniitted, in a briefer form, to the Fortyfourth session of the Indian Science

Congress, tta ( January, 1957).
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of the Christian era—verily a golden age alike for the art-history of Andhra as for southern
Mahayana Buddhism. e valley teens with roins of countless Buddhist edifices.  Com-
prising an overall arca of § square, miles, girt by high hills on the north, east and south
and flanked by the swifi-flowing Krithna on the west and again partly on the north
(fg. 1), it commands 3 natural strategic situation which lent it & Ewvoured position in
anciefn| times.

In addition to the early historical Buddhist monuments, the valley alsn contains
megalithic monuments, mainly of the eairn-type outwardly and often enclosing a eist-
tomb in a pit-grave within, obviously a part and parcel of the megalithic culture of the
peninsula, with the third century s.¢. as the anterior limit.

That neolithic artefacts should occur in the valley is very natural, as the trappoid
raw material, a lithological adjunct of the Cuddapali system, besides other meta-
morphosed sandstones, etc., is available in plenty, That the artefacts were locally fabni-
cated here and not imported is fully attested by the occurrence of a number of finished
and incomplete tools in many forms and flakes on basaltic and other soft materials on the
surface; particularly on the i ud 1o the south-east of the Tellarallabodu hill
(marked F in fig. 1). This neolithic industry. associated with bits of copper and therefore
chalecalithic in character, i dealt with in some dewail below (pp. 93 L),

Although it is very reasonable that palacolithic artefacts should as well be available
in the valley which has all the raw matenal for the manufacture of such artefacts, it was
only in 1956 that the author noticed the occurrence of palaeoliths in all the stages of
typological evolution, beginning with the crude handaxe and unifacial and bifacial pebhle-
ol to the diminutive Upper Palaeolithic scraper, blade, burin, etc., which culminated
in 2 non-geometrical microlithic industry on chert, agate and jasper.  All this naturally
lends the region a special importance, particularly as encowraging results have béen
achieved iu?tmm Age studics in the neighbouring District of Kumool, first by Burkin
and Cammiade in 1930 their discoveries of a lull range of typological evalition and
climatological changes in this area which led to the postulation of a probable pluyial and
interpluvial cycle, corresponding to the cycle of glaciations and inttl:ﬁ'la:iaunm in the
Himalayan foothills, as later propounded by De Terra and Paterson, a subsequently by
the Department of Archacology in recent years. Thus; the wol-types occurring in the
Nagurjunakonda valley would, 1ypologically, be a natural extension of these available
at the Kurnool sites and would demand a scrutiny of their character and variations.
The fact that within the valley iiselfl all the stages (Series I to IV of Burkitt) arc
available would further indicate a continuous inhabitation of the valley by the Stone
Age man.

The present study of the arvtefacts, both palacolithic and microlithic, in which
upwards of one hundred and thirty toals have been dealt with, was done the author
while he was engayged primarily in the excavalions being conducted in the cy now. In
the following pages, an assessment is made of the main mdmnlqﬂnl and typological
features and affinities as far as can be defined from the limited, though representatjve
collection under study, with a view chiefly to emphasize their evolutionary aspect. Whik:-
dnly a limited number of tools have been individually described, the gen conclusions
are hased on & larger collection made by the author.

A palacolithic industry, accidentally discovered by the author near illage
Kﬂmpup;i (lat. 16"26 I?.i; long. 79°43" E.), 32 miles o the mt*ig:d:-cast 3{

Nagarjunakonda (6ig. 2}, is also dealt with below. Typologically, the litho-c clop
mi%tpat Karempudi stopped with the beginnings of the Levallois I'iakin; 1-:::;?:_dﬂ
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STONE AGE OF NAGARJUNAKONDA
2. THE PALAEOLITHIC INDUSTRY OF NAGARJUNAKONDA

A. Georoocy (fig. 3)

The prevailing rocks of the hills in the valley fall under the Cuddapali series at the
Srisailam stage and belong to the Purana group of India, corresponding in age to the
E acan interval, and rest on an uncnnﬁinmt}'. With their type-area in Cuddapah
District in Andhra Pradesh, they are of great thickness and comprise indurated shale,

rezite, sandstone and limestone, with occasional trappoid® or doleritic beds and tffs.
etrologically, they show a great amount of regional mcmnm;ﬁhism. tectonic plication
and deformation. Banded ferruginous jaspers are also one of their features. While the
ites are largely subterranean excepting in hills and outcrops here and there, like the
E‘edda;kundelnguua hill, the quartzites alone form the bulk of the high hills and include
crushed or puckered laminated blocks of the big hills as well as the white dyke-quartz
variety as the Tellarallabodu hillock. In addition, the river had t rted a substantial
load of fine and ci-fen?lgraincd quartzitic shingle, besides smaller pebbles of jasper, agate,
chert, etc., from the Dharwar formations in its upper reaches near the Tungabhadra
zome, and these provided copious raw material for fabricating tools.

B. PuvsicaL sETTING

The physiography of the valley is characterized by crystalline rocky substratum
and high rocky spurs, with a graded river flowing on a rocky bed amidst hills rising on
its banks. The general slope within the valley is from the south towards the north and
north-west, The topography on the castern side of the valley is distinguished by a long
perpetual nullah starting from off Lambadigudem and, with & more or less due north
course across the valley along the base of Phirangimotu hill, debouching into the Krishna
near the north-east corner of the Nagarjuna hill.  The stratigraphical sequence of the
valley-floor is mainly that of a sub-angular pebbly and disintegrated granular rock-

resting over hard rock and overlain by a thick layer of kankar-mixed earth,

ighly consolidated on the surface at places, which, in turn, is capped by a cultural

depasit, the thickness of this last deposit varying from 3 to 6 ft, according to the location
of the area in relation to the findspots of carly historic vestiges.

Terraces, the abandoned flood-plains marking the previous higher stages of a siream
and sometimes interlocking its career with Stone Age relics, are not clearly apparent in
the valley. This is due to the fact that the valley is nestled among high rocky spurs, and
the river Krishna is led by geomorphic structures along the fringe of the valley without
leaving any substantial impress on it.  The valley attracted the Stone man owing
to the secluded bhabitat that it provided, which factor makes the problem of the reconstrue-
tion of Stone Age ccology all the more complex and makes the entire valley one vast open-air
station. As a mere typological conspectus of the scattered and disarticulate lithic
assemblages of the valley would lead us nowhere in the absence of fairly reliable environ-
mental data, an attempt is made here to tic up the general wrend of tool-evolution to some
workable physiographic basis, In this connexion, two features in the valley deserve our
attention.

‘This formed the source-material for the ncolithic ndustry at Nagarjunakonda (below,
P M.
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STONE AGE OF NAGARFUNAKONDA

‘Along the north-castern corner of the valley, where the Phirangimotu hill projects
far north beyond the Nagarjuna hill as a promontory, thus forcing the river to meander
wide before recovering an easterly course, a triangular pan is afforded, wherein are notice-
able a series of morphological steps, apparently the result of erosion. OF these, local
observation lends significance 1o two Localities (marked A and B in fig. 1), owing to the
concentration of tools of a particular character in them.' On the partly-eroded surface
of Locality A, about 340 fi. above the mean sea-level and about 42 fi. above the river-bed,
a_rain-gully has exposed the tool-deposits, the tools, almost entirely comprising Abbe-
villeo-Acheulian handaxes and cleavers and some pebble tools, occurring in a loose matrix
of pebbles over a disintegrated rocky soil. Flakes and flake tools, particularly of the
Levallois industry, were entirely absent in the deposit. In fact, the tools themselves were
on Inrﬁc-sizfd pebbles; cleaver no. 16 (fig. 8; pl. XV) was picked up from this deposit.
It is likely that a few tools of early facies, perhaps originaily lying further up, came down
into this deposit; but it could not have drawn into it any tool of a more evolved character,
On the other hand, the other Locality, B {about 320 fi. above the mean sea-level and about
22 fi. above the river-bed), which lies to the south-west of Locality A and covers a wider
area, was noticed to be the venue of flakes and fake tools, parucularly of the Levallois
industry, and indeed yielded such tools in great profusion almost to the exclusion of any
bifaces. These tools, however, lay on the ground, the stratigraphy of which was composed
of soil of 2 fi. 1o 3 fi. thickness over disintegrated Archaean rocks.

Thus, we have two litho-morphological stages in the history of palaeoliths, which
are reinforced by the occurrence of genuine cemented gravels in the nullah in Locality G
(fig. 1) described below t(rl:;;mﬁﬁ]; with these composite environmental data, the lithic
industry might be saved a mere taxonomic tangle.

There is yet another field-observation which would merit mention, It has already
been stated that the tools were found on the surface of a great part of the valley,  How-
cver, it was also seen that certain parts of the valley vielded a consistently rich harvest
in specific groups of tools and were relatively poor in others. As a result of a repeated
traverse across and around the valley for a scrutiny of a plausible rationale behind the
surface-scatter of the wols, the author found that Locality D (fig. 1) had practically none
save pebble tools and large and prominent-bulbed Clactonian flakes and cores to present,
and rarely did one meet with an Abbevillean-like handaxe here. The situation of this
Locality is along the 350-ft. contourslope of the main river from the junction of the dry
nullah found at the foot of thedisintegrated quartzitic high ground with the river right along
downstream for a few furlongs. 1§ would seem to the writer that the spot, together with
the north-cast tip of the w::llliea;;ll may represent the earliest venue of the Stone Age man
in the valley, prior to his clearing and entering the dense forest-cover in the interior.  The
level of the Locality also would support this assumption.

Immediately 10 the west and south-west of Lambadigudem runs a nullah which
forms part of the upper reaches of the nullah-system here. The survey of the gravel-
sections and bed of r.ll::rfm nullah in the vieinity for a stretch up to the very foot of the
Eddannamotu hill brought to light interesting data on the early phase of man’s activities
in the valley,. The polygenetic gravels, mainly derived from the shaley and angular
ﬂuartﬁtic #::?ua, have preserved a Clactonian industry formed of very large thick elementary

akes with high-angled plain striking platforms and rippled flake-scars and with little or
no secondary trimming in most cases, No. 105 (fig. 6; pl. XIIT A) is particularly

'.}\ntunﬁy. excluding the microliths, a major part of the collection under study s composed of
tools picked up from Localities A, B, cemented gravel-bed G, D) and E-E.
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Mlustrative of the primitive free-flaked nature of the tool with large and rather shallow
Hake-scars, The industry apparently accompanied a crude core-tool industry of the early
Abbevillean type, of which fewer specimens, chicfly of rostroid type, were found. As we
descend further north along the nullah, the banks have some tols revealing a develop-
ment as indicated by the occurrence of a Victoria West tool with the gmderade 1
‘2 series of marginal scars and a typical large side-blow sear opposite intersecting thiem
all (no. 106: fig. 6; pl. XIII B).

This entrenched presence of the early Clactonian flakes and early care tools, devoid
of any pebble clement, might suggest that the early phase of Stone Age man in the valley
was twin-aceted. On ihe one hand, the men who settled near the main Krishna river
near Localities A and D would have had access to the great supply of fine riverine shingle
for making pebble tools, while; on the other hand, those who ventured along then
upstream and settled near the base of the hill-saddles, where a plentiful supply of shales
and quartzitic gravel was available in the talus of the hill-formations, aP]ﬂmS themselves
1o the Clactonian and primitive core tools of rostroid and Vietoria West t Their
further advancement was apparently co-extensive with the Acheulian of the rest of the valley,
since by that time they had actually left the distant hill-slopes and converged towards the
more interior areas mainly along the nullah-banks. This reasoning would not go against
any known data and would indeed supplement and strengthen them and place the early
Abbevillean, the early Clactonian and the pebble tools in a more or les same chronological
horizon.

As was observed, tools of the handaxe facies and flake tools are concentrated in the
north-cast corner of the valley, along the best part of the foot of the Phirangimotu hill.
Again, it was a carcful and clear observation that the blade-flake and burin group was

icularly prolific around the Tellarallabodu hill, over Locality E (fig. 1), as suggested
g; the profusion of flakes and blades in different stages of cumpﬁ:’l:mn' in this arca. This
may again indicate that by the Upper Palaeolithic times, with a technological evolution
firmly achicved, the knappers could confine themselves to limited areas in the central
high ground and keep themselves busy with the raw material gamered around them. This
also holds good for the hiih ground covered with quartzitic gravel to the south-west of the
Tellarallabodu and south-cast of the Kundellagutta hill (Locality E), singe Upper
Palacolithic blades and scrapers are found here too in & very high frequency.

Although the surface-occurrence of the artefacts is spread over a large part of the
valley, mainly due to the cultivation of fields over many years, it is specially ed by
the location of the nullahs which cut across the western and north-eastern Mﬂ
valley. Their banks, particularly on the lower reaches, are characterized by the scatter
of gravels and also artefacts, Of these, special mention must be made of the long nullah
already mentioned (p. 53), which would appear to have played its part in the palaeolithic
times. At a few of its meanders and junctions with feeder-nullahs, it presents in miniature
the broad climatic oscillations in those times.

The most interesting stretch of its section is situated in the south-cast foot of the
Nagatjuna hill, where the sullah is joined (at Locality C) by a smaller one coming from
the west, near the road-crossing leading to the Buddhist University area. The basal
gravels (fig. 4; pl. X1I) at the foot of the western bank-section here are in a h hly-cemented
state and are a calcarcous conglomerate full of sub-angular blocks and pebbles occurring
for a stretch of nearly 50 ft.  Coarse chunks of calcareous gravel, besides bles of
different sizes, also stud the bed of the nullah, directly overlyimg the rocky of the
stream. This would indicate that the carcer of the stream started when the surface wits
an uneven rocky bed, over which the coarse gravels and disintegrated rocky fragments were
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:E‘n:ad during a wet Ela::sc The basal gravels of the section would have been laid during
e it ¢ when the stream aggraded and unloaded its gravelly deposit on

D, & hard
the banks. ard cemented gravel-layer is found on the corresponding east bank also
at this point to an equal thickness. This would be coincident with the lirst appearance of
man as an arteficer at N jumakonda, for two implements, which would have come only
from the lowest gravel or the next, as kanker-grit was sticking hard to the tools, were
vecovered from the cemented blocks in the bed.

/6. NAGARJUNAKONDA
% LocaLity C

DIAGRAMMATIC SECTION

GRAVEL-BEDS

The lowest gravels are overlain by pale whitish kankar-mixed silt indicating a second wet
phase, which again underlies the second gravel-bed not so hard as the lower, the result of
the second c;cji: of aggradation of the nullah. This gravel is capped by a silt-deposit
attesting to a third wet phasc, and the latter, in its turn, underlies a third and thinner
gravel-bed, the outcome of the third aggradation of the pullah. This last is covered by a
thick mantle of silt as well as earth—the latter apparently tbrmin%f made-up dump
and is ultitately topped by a humus-cap, the result of vegetation. The total height of the
nullah-section here is nearly 18 ft. Two artefacts (nos. 26 and 27: fig. 9; pl. XVI B
were extracted from the cemented gravel blocks in the nullah-bed: the first a neat ovoi
scraper on a medium- flake, and the second 3 thin leafsha flake of a similar
size with the dorsal right half rimmed as an asymmetric cutting too -urmt:::r. A third
tool (no. 8; fig. 6 pl. XIV B), removed from the rather loose third gravel-layer, was an
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incomplete Early Acheulian handaxe of less-than-medium size, It might perhaps have
got rni-ldept‘mih:d from the nullah-bed during the third aggradational phase.

The three gravel-beds might represent the evolufionary period to the end of the
Lower Palamlith?:?ihm:gh it would need a larger number of tools in ity 1o establish
this view.

C. GENERAL OULTURAL ELEMENTS

As has been mentioned above (p. 53), there is a plentiful supply of raw matenal
in the valley. It is of three kinds: fine-grained quartzitic pebbles, which are abundant
on the river-bauk and are of shades ranging from light-brown to grey, mainly used for
Lower-Middle Palacoloithic tools; fine-grained flinty chert or Jaspery quartzite, of
limited availability and usage and mainly of a greenish-grey hue, which is chicfly employed
for the blade-scraper-hurin assemblage; and silicious matenal of wanslucent nature, such as
chert, agate and é - Tmeml]y ﬁah: amber and chestnut as well as dick colours and
occasionally ban Eg, exclusively used in the microlithic tools [below, p. 90).

As a rule, the artefacts made on quartzitic pebbles do not have any weathered cortes
and are often of a surprisingly fresh dtat physique; but the finty variety has often a sUper-
ficially patinated surface, varying from creamy to yellowish tinge. In a few cases, there is
a substantial leaching and weathering of the textures; and in the cases of the silicious rocks.
mentioned above, there is often a freckling or coarsening of the surface due (o a differential
dissolution of the soluble silica, as i common in limestone regions. The av size of
the silicious pebble is very small, often not exceeding § in., the largest being ii in.

The palacolithic assemblage has various characteristic fool-types, viz. the Abbevillean
handaxe with a kecl-end like a rostrocarinate and equatorial jagged edge, and both round
and tabular pebble wols—the facies being # typical feature within the southern Madras
handaxe culture, as distinguished from the northern Sohan industry, despite the great
mutual likeness (fig. 5; pls. XIV A and XVI1 A). At this stage of the ham'iixc industry,
we have the jagged-edged, spatulate and, limitedly, cleaver-edged biface as sell (no. 61:
lig. 6; pl. XV1I AR, which is the acmeanimam to the handaxe in India asin Africa. As
the handaxe deve into the neater biface with a thinner section and straighter and
sharper edges—the result of resolved flaking and step-flaking—and with ifor
or triangulas shape, the cleaver also developed into stages, variously of the ch.pmm«r:i
type and the aing‘:re or double Vaal iechnique type, the latter—recalling its analogues
of south Africa—the result of careful alternate marginal rimming and detachment of large
flakes by side-blow knocks from one or both the margins, resulting in a d
pmnuu;:&:ldl acmc;iutjﬁd;glmxiin}g cd&:: at the bottom margin of the 1ool, In these
types, e strai ged and the oblique-edged tools (‘guillotine'-type of Bruce Foate
are available. Concurrent with the n‘nltftlmn nfgtfnt:.* hami[aﬁ is that nﬁm ovate, whi
also reaches a high degree of perfection, assuming a thin and lenticular seciion and straight-
edged and symmetric oval shape and di laying, in one specimen, the S-twist also
(no. 64: fig. 7; pl. XVII A). T .advanc:;]) Acheulian stage is emphasized, besides, by
the oceurrence of small neat cordiform handaxes (nos, 13 anm, the first incomplete: fig. 7;
pls. XV A and XVII A), which are typical of the Late Acheulian at sites in India
such as Attirampakkam on the Korttalayar {Madrasa and Khyad on the
Dharwar). The pebble and bifacial tols, on the whole, bear considerable affinity to the

ellean-Acheulean of Europe on the one hand and the Pre-Stellenbosch and the Ste-
llenbosch of south Africa and the Oldowan beds I to IV of cast Africa on the other.
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Of the flake component cognate with 1he Lower Palacolithic biface-industry, we

have the thick and large Clactonian or * block-on-block * technique flakes with obtuse-
led striking platform and the Aake scraper of the side- and end-types as well as the
hollow types, which, with the Middle Acheulian stage, come upon the Levallois or
preparcd-platform technigue flakes with prepared or faceted striking platforms. The
cores are of the usual discoid and biconical as well as * tortoise ' types, a few ol them
being illustrated here (nos. 24 and 101: fig. 9; pls. XVI B and }{m}; one specimen
‘mo. 25: fig: 9; pl. XV1 B}, also of the Mousterian mre-tyﬁc, has centrally-directed multiple
flakescars on the margin and a generally flat body. A triangular flake like an arrow-
head, with a plain obtuse striking platform (no. 35: fig. 9; pl. XVII1 A), besides many
triangular flake tools with p-ml:li chipping and retouch and plain platforms (nos. 36,
37, 68 and 69: figs. 9 and 10; pl. XVIII), was perhaps struck off such a core. Some of the
flakes of less-than-medium size have variously an incipient tang or pseudo- and
ipheral nibbled retouch for scraper-edge, as well as the scraper-cum-perforator devices

in the *hen-beak’ form, not unlike that of the Upper Aurignacian end-scrapers of Europe.
Typologically, among the medium-to-small flakes, there is a change as from the
Lower Palacolithic assemblage detailed above (p. 58), in that the material is often
different and the technique is that of the developed Levallois, with evidence of minute
secondary trimming or retouch, e-flaking having been used in some.  The tools
range from less-than-medium to diminutive sizes and are variowly of the side-scraper,
end-scraper, hollow scraper, disc-scraper and planning-tool varicties, with awl-points in
some, They are further enriched by a blade-and-burin assemblage, the blades often
manifesting narrow 'mamd platforms and clearly indicating, by the thin narrow long
ribbon-scars, dished stepped platforms and delicate retouch that a medium had been
employed to transmit the pereussion on the platform: in other words, the hammer-technique
. in many cases, been replaced by the punch- and rmu.rt-mchni:};:m. There arc
also some which retain arrow-head s on clearly bladish flakes, while others have
retouched scraper-edges.  Fabricated often on silicious rocks like green or brownish
jaspery chert is a group of tools which too have the burin-edge with or without an additional
scraper-gdie. 'I'E:tnmcurmm of these burinate tools is of great significance, as they are
clearly of the blade-tool accompaniment and are quite apart, in material and size, from the
burins which are also ﬁvaﬂabﬁ: with microlithic artefacts in the valley (below, p. 90).
This confers upon the blade-and-burin group an Upper Palacolithic setting, and the
character of the whole group, broadly s ing, would suggest Upper Palacolithic culture-
traits, albeit lacking emphasis owing to the limitations of stratigﬁlﬁc data, Blades-cum-
burins have been seen to oceur even immediately outside the valley, an illustrated tool
(no. 104: fig, 12; pl. XXI C) having neat double (ransverse spalls meeting double
vertical s . the rest of the side and bottom edges delicately retouched as scrapcr-cdg.
Added to this, we have a fow flake-poinss of triangular and almond shapes with finely-
worked cdge and tip and pccasionally with incipient tang or shouldering, They are
mostly unifacia.ily retouched, the lower side usually having a plain flake-scar and rarely

liaving minimum inverse retouch as well. The smallest specimen of this group is less
than §in.'

"1t has been recemly discussed by Krishnaswimi and Seshadri that, as held by Vnu&r.}'r thie
African post-Palacolithic and Middle Palaeolithic industries comprise mainly a lineal chain of
small-tool industrics exhibiting great specialization and sprouting from 3 robust basic Levallois
inspiration and ramifying into the microlithic elements ultimately, The Fauresmith-Stll Bay-

ian-Wilton B of east Africa and the All:rian-ﬂupui&n-h.!muﬁ;m' ion (old Ibero-Maurusian) of
om Africa are thus to be explained rationally, Ina similar way, the Upper Palaeolithic of south
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On the whole, the Upper Palacolithic group in the collection is characterized by
blade-flakes, burins and scrapers, the last with a rich variety, The collection from
Localities E-E is particularly replete with a wide varicty of blade-scrapers, scraper-cums
perforators and awl-points on thick triangular flakes and cores. That, together with the
diminished size of the tools and the selection of the more sharply fracturing cherty and
jaspery matenial, would reflect a change in the environm setting over the previous
stage, which necessitated these rather delicate tools.  The prolificity of awl-points would
also bring into the picture some rudimentary utilitarian working on leather, wiood
and such material.

Of the miscellaneous tools, mention may be made of one t important by virtuc
of its infrequent occurrence in the hitherto-known Indian flake-blade assem . This
is represented by two specimens (nos. 77 and 78: fig. 113 pl. XX B) of differing sizes but
both mgic on cherty magnﬁ{;l, which have a Hattish underside, keeled face and
triangular cross-section. the side-edges bear steep mcondnz trimming, which, in
no. 78, is characterized by profuse nntnh%ng and delicate retou By'p:eﬁuru—ﬂalc%n -
while ane end is shightly rounded, the opposite tip is pointed. The suitability of "’:ugl:
a ol as a pick or for retouching is evident from the shape, While the larger specimen
(no. 77) may have been useful for the larger flakes and blades; the smaller one would seem
to go well with the small-tool facies described above and would perbaps even have been
hafted to bone or wood for effective use,

Thus, the post-Acheulian stage at Nagarjunakonda clearly saw. the emergence of
the flake-blade industries and, fr::i::mrng!|= the manner in which lhc:in}‘lirt central high ground
is scattered with such tools, would bear testimony to their slow but methodical evolution
here.  On the basis of the technological data gleaned from the variety of twols of differing
shapes, three trends would appear to have been available, although the exiguous strati-
ﬁ?phﬁal data w:iﬂ}lﬁld (:’lr.-ar}g fl:lirE'ld -anh}: Eﬁmranuiogital analysis, The trends are

a Moustenan affinify in the flake too! d-burinassemblage and (3) retouchs
and pressure-flaked xrt:pm. geandiz) caed

The first group, i.e. tools with Mousterian affinity, i s .
large number ﬂ e-points with elaborate steep and y;n:'ﬁut;b::::w ﬁl_ﬁlg?byﬁg
and 69: figs. 9 and 10; pl{. XVIID but abo by the convergi 28 7, 68
icomcal Mousterian core (no, 25: fig. 9 pl. XV1 B). Presu 17 : .
are the bifacial small tools on cores, simulating the handaxe, but gﬁ:ﬁm“:“‘ this
and often retouched edges (nes. B5 and 86: fig. 13; pl. XXT A), These would seem to have
been the genetic successors of the handaxe but, as the changed enviranment would have
warranted, could have been used as stabbing and throwing spear-points and not used
hand, and would themselves be the forerunners of the delicate almond-sha reinks bE
claborate retouch [nos, 80 and 81: ﬁg. L1; pl. XX B), which P::liull_tm wit
account for the similar but more diminutive Eointa of the epi-palacolithic b; limtlu ng
chert and agui. I fet, bt Lo the cleardiference in raw material, the lat o could
That these have occasionally an incipient tan i 56
_ XVIIL A and XX B) would seem to be further atiested by o 8" L

incomplete) of what is almost an asymmetric single-shouldered arrow-head (no. 89:

India may, it has been s ted, have been far from an inde ; g
evolved into multiple small-tool industries. The Nag;?u;:ﬁmlnn; lml'm‘ig but may have mainly
the one hand, a m:lmnﬂe—huh::nd element and, on the other. s fmy mw,;;g
diminishing s delicately-ret i A ramifica
mi:mﬁ?ﬁ?r:g mé. clicately-relouched scrapen and points:as the evident forerunner of the truc
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A, Palacoliths from Nagariuwnakonds ; 66, 91-93 85, 97 and 100, meditm-
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fig. 13; pl. XX1 A), which has a prominent neatly-retouched flake-scar on the underside
and partly cortical upper side and would recall the more elaborately-worked counterparts
of the African Atenan.

The second group, i.e, blade-tools, has prolific shapes and differing sizes and thick-
nesses and i themselves show stages of perfection. burins not merely show some
variety but also manifest their technique on some cores and flakes, where the burin-type
of retouch was employed for producing delicate scraper-edges. The persistent occurrence
of slender blades with retouch in staggering numbers on the central high ground can only
imply how the flake-tradition had specialized itself here.

The third group, viz. scrapers, follows their precursors of the Middle Palaeolithic
but add to them variety and profuseness, by featuring on differing kinds of cores, flakes
and blades, on the bulbar end or opposite ends, ‘racloirs’, ‘grattoirs’ and spoke-shaves
with perforator- or awl-tips, and without them. of them have minutely and neatly
pressure-flaked edges and worked body, which not only indicates the careful preparation
of the core before they were detached but also the prn{mhlc use of some retouching tools
(nos. 77 and 78: fig. 11; pl. XX B) for nibbling the edges so delicately,

Al these would cumulatively go to strengthen the differentiation and branching
of the blade-flake milfew in the Upper Palaeolithic, culminating in the Microlithic, as also
the manifest environmental transformation authenticated by their shape, size and
technique, even in the lack of adequate direct ecological data.

D. Tae roois
The subjoined list gives a classified description of the palaeolithic tool-types.
{i) Pebble tools

Ne. 1. Primary flaking,—Flat mb-angular block with a series of alternate llake-scars removed
transversely across producing a zigzag chopping edge. Probably incomplete,
Secondary flaking,—Practically none, except a lew shallow flake-scars along the edge.
Type.—Lower Palucolithic bifacial pebble chopper.
Fig. 5; pl. XIV A.
No. 2, Primary flaking.—Tabular round pebble, along # part of the of which have been
chi three or four flakes from a single direction, resulting in a :let;wn%dedwwkingpdgemt
ike an adze-edge, which was largely the result of the shape of the pebble.
Secondary flaking,—Little or none but for very small scily scars along the working edge, perhaps
due Lo use,
;?J':}p{.—[.amr Palueolithic unifacial pebble chopper.
ig. 9; pl. XIV A
No. 3. Primary flakmg.—Bifacially-trimmed pebble ool on an ovoid pebble with one side
extensively chipped and the other side having only two scars along the two side-margins, thus lending
a splayed and sharp, though limited, convex cutting edge, part of one side of which retains the
bble

pebble-cortex.

Secondary flaking,—Little or none,
: Type—Lower Palaeolithic pebble chuplﬁi‘ng tool. The cutting edge is not unlike a bifacial
tleaveredge. Isita on pebble of the cleaver of bifacial tradition?

Fig. 5; pl A

No. 4. Primary flaking.—Tool like a rostrocarinate on a squattish pebble with a very elaborate
unifacially-chipped steep scar on the V-shaped peri , steep sharp keel and pointed end. The
lnmﬂd:hpuﬂlgufﬂ::mnulndth:rutuf primary scars, The hump is high and flat,
and the butt-end is also vertically faked, perhaps broken off.
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Via. 5. Polaeliths from Nigatomskonades pebble tunls

Secondary flaking. —None,
Type.—Lower Palasolithic

; rostrond picking tonl anticimiting the handaxe.

Fig. 5; pl. XIV A P |

No. & Primary flaking— Transitivugl from  the bib) hﬂutﬁuhmhh.khﬂl“f“
elongated pebble extensively chipped on the dipsl ﬁd:ﬁl’pr;l#wp, pheral all-around scars with
& cortical patched hump and keeled but tongue-like tip, “The ventral side 44 made of two large scas
of Giniimiler x5 by sideward blows, ini

taf th inate on the nde and
Victoria West on the lower side.* HE GF the vostrocavinate on the upper
tg_mmfj ﬂaﬁng.rl’n:timﬂy none. ” £
Jpe—Bilacial handaxe of the early phase of the - N 1
Lower Abbevillean of Europe or ﬁmhmﬁl of Luwer Palacolithic, corresponding
Fig. 5; pl. XTIV AL routh Africa, :

Tt may be mentinmed here that Victaria West types are a:mlnhh at the Kurmoal sites,
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No. 59,  Primary and secondary fakings.—Unifacial tool on a flattish oval pebble with flakes
w from end to end, leaving on the base of the upper and on the whole of the lower side the

x Lower Palacolithic unifacial chopper.

. 5; pl. XVIT A

No, 60. Primary and wcondary flakings—Unifacial tool on a split pebble, with the underside
ﬁ:‘rdn&lg-_j shillow pegative scur and one halfl of the upper side steeply Eﬁﬁd th provide a nose-like
ond :

Typr.—Lower Palacolithic chopper on split pebble.

F‘_’gﬁ; pl XVIT A F

No. 90. Pri and secondary flakings—Fan-shaped bifacial chopper but not alternately flaked.
Its underside has a thin mid-rib and two major lateral scars and  the upper side a nriﬂynfm'aﬂ

inging the sulloped edge, thus Jeaving very little of the cortex on the lower buft-end.
ﬂm_p—__lmm Palaeolithic bifacial pebble scraper.
g 5; pl. XIV AL

(1) Bifacral core tools

Ne, 6, faking.—Handaxe, slightly rolled, on an ovoid pebble, with a peripheral
jaﬁvd edge due Lo alternate flaking, ridged and keeled dorsal and ventral sides, a blunt pointed tip
and & pgenerally bulged oval crosssection,

M:_Llugr—-}rﬂwr small Make-scars and serrations perhaps due to utilization.

Type.—Lower Pilaeolithic crude handaxe.

Fig, 6; pl. XIV B. v

No. 7. ] ﬂnkiq.—liandan o an ovoid pebble with extensive bifactal chipihg W get
a moreor less straight contmuous peripheral edge and rounded tip, though still with median

humip on both the sides, but with a less bulging oval cross-section than no. 6,
&nﬁrﬁd{qx:——l.imlml stepped flaking.
Tspe.—Early Acheulian handaxe.

Fig. 6; pl. XIV B

No. 8. Primary flaking— Pear-haped handaxe of it less-than-medium size with scalloped edges,
perhaps due to inmmplctf flaking, & « aEp butt-edge and a rounded tongue-shaped tip,

Secanidary flaking.—Limited stepped faking; crosssection rather attish lenticular, due to the

unfinished nature of the tool. M-
Type—FEarly Acheulian handaxe. Picked up from the third gravel-layer in the nullah-

section.

~ Fig. 6; pl. XIV H
No. 8. Primary flaking.—Ovoid handaxe with bifacial chipping, producing a straight and sharp

peripheral cutting edge all round. _
Secomdary flaking.—Extensive steep Haking apparent; chi off due o use,
g'_rpr—Mwnccd handaxe of the Middle Acheulian or Ste ch II stage.
k. 6; pl. XIV B

No. 10.  Primary flaking.—Regular triangular hifacial coap-de-poing with an extensive and
careful chipping all round to provide a straight sharp cutting edge and with smooth dorssl and
ventral sides, The butt-end is, however, heavier but very graduwally thins out towards the pointed

e | |
Sreomdary flakinig —Evolved bifacial handitke of the Upper Acheulian or Stellenboich 111 stage.
Fig. 6 pl. XIV B. e

No. 61.  Primary and secondary flakings.—Bifacial core tool, the upper half of which is sha
imto a limited, spatulate nll:awrﬁf;:. Though typologically m% between the hn.ndﬁ
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STONE AGE OF NAGARFUNAKONDA

and cleaver, its cdges show considerable alternate and resolved flaking o provide a [fairly
straight cdge. o |
Type.—Lower Palacolithic bifacial cleaver.

Fig. 6; pl. XVII A,

No. 105  Primary and secondary flakings.—Large-sized free-flaked Abbevillean bifacial tool on
fiuartzite with bold marginal scars and an extensively-chipped underside.

_g'-ryk.—[.nr_wur Palucolithic biface.
1, 6; pl. XIH A
No. 106, Primary and secondary flaking.—Impressive specimen of the Victaria West type of
hifacial wol, belonging typologically to the Early Acheulian by virtue of the implied preparation
of the underside by the array of marginal scars which are truncated by the large major negative scar
g{d their oppodite margin and bestow a keel-like crooked tip-end.  The upper side is extensively
pped.
E}#,—bmr Palaeslithic handaxe of the Early Acheulian stage.
ig. 6; pl. XIIT B.

(iii) Handaxes on flakes

No. 11, Primary flaking.—Handaxe made on a large flake with the dorsal side extensively
i:l:..?pcd tos form 3 sharp cutting edge all round, the ventral side mainly of the Large single flake-scar
and with a pointed tip, humped butt and limited striking platforny, with a lew marginal scars lending
the tsol a lenticular section. ;

Seconddry floking —Extensive tiny lake-scary and stepped flaking on the dorsal side along the

-

* Typr.—Flake handaxe of the Middle-Upper Acheuliun stage, with essentially a bifacil
technique on a plain platform-flake.
ig. 7p pl. XIV B

No. 12. Promary flaking.—Evolved Acheulian handaxe on a large flake of quartzitic sandstone
having a perfect flaked body, slightly-humped central part, pointed tip and smooth large primary
flake-scar on the ventral surfice. '

Secomdary flaking.—Elaborate stepped flaking giving the tool a plano-convex cross-section:
The bulbar scar on the ventral side is also smoo trimmed off to merge with the flat flakescar
surfice of the underside.

_P?;rpu.—Mwnc:d Acheulian flake hundaxe of the Stellenbosch TV stage.

g 7 pl. XY A

(iv) Cordiferm handaxes

. No. 15 Primary flaking.—Small and neat heart-shaped handaxe on core with the dorsal side
formed of a series of centrally-directed flakes and the ventral side flaked flatter but with an unchipped
cortical patch on one side—apparently due to the unfinished mndi!.iun‘uf the tool.

Secondary flaking.—Careful and elaborate stepped flaking, resulting in a sharp straight edge all
around the tool, excepting where it is unfinished. .

Trpe—Cordate bandaxe of the typical advanced Acheulian stuge, analogous to the European
Early sterian hifaces.

Fig. 7; pl. XV A,

Nos, 63 and 64. More or less similar to no. 13, being, besides, finished tools. No. 64
particularly has a very thin lenticular section and even a slight Setwist and is as much an ovate as

A enrdate hundaxe

Fig. 7; pl. XVII A.
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Fio. 7. Palacoliths from Nagarjunahonda: 11 and ]2, handaxes on flakes; 13, 63 and 64, cordiform
handaxes; 14, ovate

{v) Oeate

No. 14, Primary flaking—Symmetrical but rolled bifiucial ovate, extensively chipped on both
sides to produce a smooth and it lenticular crassection,
Secondary flaking.—FElaborate resoived and stepped flaking.

Type—Bilucinl ovate of the Upper Acheulian or Stellenbosch TV stage,
Fig. 7; ple XV A

(vi) Cleapers

No. 15. Primary flaking.—A finished ool of the bifacial tyadition, with an extensively flaked
dorsal side, exhibiting stepped Haking, straight and sharp edges and convex section, Tle ventral
side has a trimmed right marging a side-knock administered on its upper zone had detached s Large
flake and resulted in & smooth flake-scar all over the ventral side and a shirp curved cutting edge ut

the lower end, This regulted in lower edge being transversely curved and not straight and in
imparting 8 general ovate shape 1o the tool.
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Fra. 8. Palaroliths from Negarjusakonda: cleavers
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ANCIENT INDIA, NO. 1

Secondary flaking.—Marginal trimming with thin scars on the left ventral edge, giving A slightly
biconvex section to the tool. Edges serrated due to use,
Type.—Cleayer of bifacial tradition of the Lower-Middle Acheulian or Stellenbosch 1T

age. .

Fig. 8; pl. XV A _

No. 16, Primayy flaking—Cleaver of Vaal te ¢ on a large pebble with the alternate
miarginal faceted preparation and subsequent sideward blows from their u part across the body
of the tool, resulting in & wide eleaver-cdge at the bottom and & mlhm'mmm: Cross-section
across its body. On the domal side a hump has been caused by horsshoe-trimming on he upper
butt-cdges also, and 4 large flake-scar i found only across the lower two-thirds of the o, whereas
the ventral side is entirely made of the negative flake-scar,

Sécondary fiaking—Bulb of pertussion on the ventral side Wwimmed off by secondary faking;
minor trimming on its left edge us well.  The lower working edge is worn due 1 Gse,

Pﬁd.—-ﬂlm\'cr of Middle Acheualian or Stellenbosch LTI stage.

i 8; pl XV B

No. 17, Primary flaking—An unfinished cleaver of the Vaal technique with one side manginally
trimmed and lake detached from it, while on the other side the marginal trimming had  been
commenced, the rest of the side being of pebilile-cortex. By the way in which the ool i trimmed
and its lower edge rendered oblique, it may have had the ‘guillotine’stype cutting edye. It
mphigicﬂal};:hm how n\}lﬂh cleavers were fabvicated and would point o thetr local manuficture.,

Secondary flaking—Nil. ! '

Type.—Vaal-type cleaver of the Middle Acheulian or Stellenbosch TIT stage.

Fig. §; pl. XVI A,

No. 18.  Primary fluking—Finished but worn-out cleaver of shale of typicul Vaal technique
with the ‘guillotine™-type oblique cutting edge and parallelogrammatic crom-section of the body,
: Sfmndagr Jlaking—Marginal retouch, to straighten the edges, and stepped flaking to balance
the wol.

Type—Cleaver of the Middle-Upper Acheulian oe Stellenbosch IT1 stage,

Fig. 8; pl. XV B. '

Ne. 19, Primary fisking—Finished cleaver of double-Vaal technique, with marginal trimmi
continued up to the butt-end, making it pointed and making the tool fsell 4 narrow ung
triangle in outline, and with parallelogrammatic eross-section at any paint,

Secondary flaking.—Marginal trimming showing stepped fMuking; the lower rutting edige notched
due 1o utilization, '

Type—Cleaver of the Middle Acheulian or Stellenbosch TIT stage.

Fig. 8; pl. XV B

No, 20, Primary flaking.—Miniature double-Vaal cleaver, rather rolled; almost similar to
previous one in every respect but for the rather (runcated butf-end, r R

e~ =

- aver of Mi 'oper vhian or Stellenbosch 1T st ' :
with the post-Stellenbosch. V-Fomrenaith sftimitios aRd o probai et
Fig. 8; pl. XV B,

No. 21, Prmary flaking—Cleaver employing Vaal technigue made o quartzite almost
metamorphosed into sandstone with a horseshoc-trimming on the upper dorsal t?d:ud negative
flake-scar on the entire ventral side.  The cross-section, however, is a trapegium instead of |
gram and would thus offer a parallel to the cleaver-type of stage IV of the Vial river-basin gravel-
succession in south Africa, worked by van Rict Lowe, and to the Late Acheulian of east Africa.

Seaondary flaking —Marginal, end-struck minor timming, giving the flake a neat symmetric
look and balance on both sides, together with a straight cutting edge, worn due to e,

Type.—Cleaver of the Upper Acheulian or Stellenbosch IV stage.

Fig. 8; pl. XV B.

l No. 22. Primary flaking—Small horseshoe cleaversshaped tool, mther impesf empls
single-Vaal technique on one side and having a trapezoid g;m-m acKuss lE: I::;’?, ¥ing
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Secondary flaking.—The lower edge significanily notched in the middle and the notch carefully
retouched with minute scales to serve as a hollow scraper orm':ﬁqke-shaw'; the remaining parts of
the edge also retouched. The condition of the waol i Firly fresh but for the notched scraper-cdze.
o T}p?—ﬂmhm cleaver turned into a hollow scraper of the Upper Acheulian or Slcﬁinlm_mh
i

tage. :
Fig. 8; pl. XVL A.
_Na, 62, Text-book specimen of the cleaver of double-Vaal technique, with its side-margins
timmed, having sides with major flake-scars and a parallelogrammatic section.
Fig. 8; pl. XVIT A

(v} Plain-plaiform cores, core-serapers and flakes

Ne, 23, Frimary flaking.—Made on 3 tabular block with a flat transverse medium humnp sloping
on either side to a blunt narrow top-edge and wide bottom-edge.  The lower side is flat, EEE!: right
dumldd:hmnmﬂupcdcdg:dmtulwlurgcshﬂuwcr‘ scars, and the edge is serrated.
The scalloped edge is either for facile grip or for being use :.'.s:tt'.L{Ip ing edge. The broad dorsal
lower edge i3 steeply flaked unifacially to form an efficient scraper-edge. The tool anticipates the
end-scrapers in the flake-tool complexes of the Middle Palacolithic on the one hand and is like the
adze-edged carly pebble tools on the other,

faking.—Little minor chippings along the scraper-edge.
Type.—Acheulian corc-scraper,
ig. 93 pl XVI B

No. 24, Primary flaking.—Clactonian discoid core with equatorial d edge due to the
removal of alternate ﬂam;imn'::h-}rl and deep. Along one ::ltm of uiaﬁunltdgcdgc two decp
flake-scars had been caused, perhaps to make the tool serve as a chopperscraper.

Secomdury ﬁiﬁg.—-!’nrt of the periphery step-flaked or retouched.

l'a;:yp:.—ﬂ onian core of biface tradition of the Lower. Palacolithic stage.

g 9; pl. XVI B.

Ne. 25, Primary flaking.—Lesé-than-medium triangular fattish eore, on the ventral side of
which particulurly are found centrally-directed triangular flake-scars along the margin, The edge
all round is, however, sharp and indicates flakes having been removed by the plain-platform
technigque, The core is apparently of a type out of which Mousterian flakes could have hm:ndzmchcd.
The dorsal ﬁdei::;:_ugin qw shows neat converging flake-scars.

¥ —NONC.

'T,&t.—-h‘[nu;f:ﬁan core of the Middle Palacolithic stage.

Fii. 9; pl. XVI B.

No. 26. Primary flaking.—Medium-to-large ‘plain-platform’ flake of oval shape with an
asymimetric Hdge on the dorsal side; the narrow lefl margin steeply flaked, Calcarcous grit is sticking
to the toal in patches.

flaking—The striking platform and the dorsal left and lower edges rimmed so that
the tool could serve as a side-scraper, Stepped flaking also apparent along the edges.

Type.—Early Acheulian scraper on a plain-platform flake. The tool was recovered from the
cemented gravels in Locality C.

No, 27. Primary fleking—Medium leaf-shaped flake on plain platform with a erooked lower

inted end, lh:llnpm‘i kﬁ.dnrsu] margin of which is of pcplzbim:: and the right mm

Eznbﬂ:n chipped smoothly to get a straight sharp edge. The ventral side is of the primary

‘scar entirely. Kanker-parches are. sticking to the tool.

*Gf. K. V. Soundara Rajan, ‘Stone Age industries near Giddalur, Kurnool District,” Ancient
Indiz, no. 8 (1952), tool no. 14, p. 78, fig. 4, pl. XVIIL.
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Fio. 9, Palacolithe from Nagarjunakanda: 23-28, plain-plaiform corer
Makes; 20-31, prote-Levallsis flakes ; H;;ﬁ' prepered-platform flakes ; 101, ﬁ’m;!frﬁ'
(e core :
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Secandary flaking.—The bulb of peroussion on (he ventral side knocked by secondary faking;
stepped flaking aleo apparent on the dorsal side.

u?.—&w_'mnmlﬂml cutting tool of the Early Acheulian stage on a plaig-platiorm fake.
The tool was recovered from the cemented gravel in Locality G

Fig. 9; pl. XVI B.

No. 28. Primary flaking—Smull trapezoid fluke with the left dorsal margin of sloping narrow
corticn] 'gntth'anjd the right side Tormed of an oblique flake=car, the ventral side being the negative
sear, with the point of impact alio having been knocked off

_ Secondary flaking.—The dorsal top-edge and right edge retouched to function as saraper-edges;
the side-edge particularly exhibiting many notched scars, indicating the heavy use of the edge for
scraping.

1 ype—Flake-scraper of the Middle Acheulian stage.

Fig. 9; pl. XVIL B.

(viii]  Profo-Levatlots flakes

No. 29. Priwiars and secondary flakings —Less-than-medium plain and obtose-platform flake
with the height shorter than the width and with the dorsal side comprising a few shallow inal
scars.  The ventral side is made of a diffused bulb and plunging flake-scar. The side-edges on either
side of the platform are recessed, and the right dorsal upper edge particularly is retouched for
producing this effect.  Both the dorsal and ventral right bottom-edges carry nibbled scaly scars for

Type—Proto-Levallvis flake-scraper of the Middle Acheulian stage.

Fig. 9; pL XVII B.

~ Ne. %0.  Primary and secondary flakings.—Less-tham-medium flake with & very narrow restricted
plain platform and a serics of marginal scars along the ridged left dorsal edge and a few broader
. -scars along the right cdge. The ventral side consists entirely of the bulbar scar. A limited
‘minute rotouch on the left ventral margin makes the tool a side-scraper.
Tipe—Proto-Levallois flakescraper of the Middle Acheulian stage.
Fig. 9; pl. XVII B.

Na. 31, Primary and secondary flakings.—Small flake with 4 series of cent rally-directed marginal
cars-on the dorsal side and ::1 nﬁm siriking platform., The ventral sidi: reveals i mis-hit,
and the badly curled-up fake-scar has resulted in a crude thick lower end.  The right dorsal lower
edge thows minute nibbling for a4 scraper-cdge.
%‘rp.—l’mlwl’.ﬂalluiu seraper of the Middle Acheulian stage.
. 9; pl. XVII B,

(ix) Propared-platform flakes and *torthiss’~core

No. 32. Primary and wesndary flekings.—Less-than-medium oval flake with an asymmetrical
low ridge on the dorsal side and a’ diffused bulb and concave flake-scir on the ventral, The plat-
form is faceted a4 in the Levallois industry, Minute nibbled retouch all along the periphery up to
the platform has resulted in a nice scraper-edie for the flake.

g“)}l.*—-lmlhh flake-scraper of the Middle-Upper Acheulian stage.

ig. §; pL XVIT B.

No. 33, Primary and secondary flakings.—Less-than-medium  prepared-platform  flake with
shallow marginal sears and with the ventral side showing bulb with coarse erailire and rippled flake-
scar, The right edge and ventral left edge are neatly retouched.

Type—Laovallois fake-scraper of the Mi Acheulian stage,

Fig. 9; pl. XVIIL B,
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No, 34, Primary and secondary flakings.—Nent tongue-shaped small flike with sarrow inal
faking all around mw side and with the ventral side mdcngtht llakesscar, The bulb m
knocked off by secondary ﬂalu.lﬁ.and its left margin is alio flaked for & scraper-edge.
Type—Levallois flake of Middle-Upper Acheulian stage.
Fig. 9; pl. XVI1 B.

Nus. 35 ta 57.  Primasy and secondary flakings.—The imens with the shape of broad arrow-
head, made on small Askes by Levalluis technique by 4i£_ -blow and Mmhbmtﬂ inal
secondary retouching., “One of them, no, 33, has an incipient tang also, reto edges um
shape and is not unlike a Mousterian flake with it plain platform.

Type—Late Acheulinn flake-points,

Fig. 9; pl. XVIIT AL

No. 38. Primaty and sreondary flakings.—Small thin-scotioned broad leaf-sha flake toul,
with plain platform at 907, with a%)w dorsil ridge and with the lower edge very cnr:'ucdful}y nibbled
into a ‘nosed’ end-scraper—not unlike that of the Aurignacian or Mousterian end-scrapers.

Ppt..—l.ult Acheulian end-scraper,

Fig. 9; pL XVIIT A

No. 39. Primary and secondary flakings,—Very small thin fake in Levallois technigue with the
dorsal bottom-edge delicately and steeply nibbled into an end-scraper edge and the dorsal right
margin made into an awllike point by retouching the cdges.

Type.—late Acheulinn end-seraper<um-awl.

Fig. 95 pl. XVII AL

Nor. 40 and 41, Primary and secondary flakings—Two specimens of less-than-meditm fakes of
Levallois techmique, the first, no. 40, on banded grey cherty quattzite and the setond, no, 41, on fine-
grained grey quanzite, both with the side-margms and lower ends very carcfully retouched—often
by pressure-technique—and heavily notched due to use s sde-scrapers and hollow scrupe In
no. 41, the leR dorsal end is worked from cither side into a beak-like point, which makes 5!.3: ool &

inedl scraper and perforator. It may be recalled in passing that in the Aurignacian levels of
France, in the Perigordian stage, exactly similar tools are available. In the present collection thepe
are hall & dozen specimens of this type. '

izlﬁ'pp:rhﬁddlgfﬂppcr Palacolithic scraper-cum-perforator,
g, 9; pl. XVIII A

No, 42, Primary and jecondary flakings.—Small flake-blade with the left dorsal edge carefully
retouched into a scraper-edge with & pointed end near the platform.  The ventral left edige iv also
trimmed, The bottom-edge had sapped, w0 that we do not know its nature,.  The platform is
steeply mbbled up to the left comer, which is made blunt-pointed like the right one.

Type—Flake-blade perhaps of the Middle-Upper Palacolithic stage,

Fig. 9; pl. XVIII A.

Ne. 101.. "Tartoise"core of the prepared-platform technique, with marginal certeull ~directed
scars and 3 large negative sear, resulting from the flake having been derached from the {un: by a
knock on its top, and with a feeted platlorm.  The lower half i missing, ~“ai
Fig. 9; pL. XXI B.

() Flake-Hlades ond Wiides

Nos. 43 to 48, Prmary and secondary flakings.—Nos. 43 o 46 are elion ted blades wi
lengthy flake-scars on the body and stepping below the platform, which imli:air?hat they were mt:}:-
flaked by the hammer-technique but by the punch-technique. The edges of nos. 43 and 46 show
retouch; in no. 46, the end i snapped.  While nos, 45, 46 and 47 have a general tridngalir cross-
section, no. 43 has & flat trapezoidal section.  Nos, 43 and 46 have ared platforms and no, 44
a dished plain platform; inno, 45, the platform has been trimmed i-cttmIE\ry flaking, No, 47

iz a lealsh arrow-head on a slender longish blade. No. 48 i3 a diminutive ciinen of n b
blade vn patchy-red jasper with steep rotouch on the left margin and careful ﬁ‘“dlﬂ"' rt:nub:m

pressurc-faking on the platform, right maigin and bottom, 1o serve as scraper-edges,
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Fio. 10. Palaeoliths from Nagavjunakonda: 4548, 65, 71, 73, 75, 79 and 94, flake-bluades
and blodes; 6670, 76 and 84, nangular flakes with retouch
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T_;j'u.-UpIxr Palaeolithic or Mesolithic blades.
Fig. 10; pl. XIX A _ _
Besides the above, nos: 65, 71, 73, 75, 79 and 94 {fig. 10; pls. XVIIT B and XX belong to
the flake-blude and blade category inasmuch as they have slender and semi-rectangular aften
retotched margins and intentional backing and ridging. The platforms, where they exist
are either faceted or right-angled and plain, and the scars are of o diffised nature due to the puncls,
They pertain to the stage prior to the regular and stercotyped hlades of the pressure-flaking techuique.
No. 71 = a debghtful specimen of the group. T

(xi) Trinagulor flakes twith retoush

Nos, 6R-70, 76 and 84 (fig. 10 pls. XVIIT B, XX Band XXI A) belong to the Mousteroid
or Moustero-Leviloisean categary, wherein the fashioning of the flake into an effective thrusting
point, with deliberate inverse retouch and faceted, battered or plain-platform end and pointed tip,
15 characteristic,  One of them, no. 76, has an incipient 1ang.

(xii)  Auwd-points

Awl-paints (fig. 115 pls. XVIIT B and XX A} form o characteristic featare of both the Middle
and U Palacolithic tool-semblages,  OF the specimeny, nos. 67, 98 and 99, the first two are
essentinlly of the borer-type with the notched edyge on either side of the nosed awl-point, while the Lt
is a rather diminutive scraper—un-borer’ sperimen, with hall the perimeter of the edges dowing
carefil and delicate retouch, The ool goes with the diminulive seraper group.

(will) Medinm-to-diminutive scrapers

Nos. 66, 74, 80-82, 87, 88, 91-03, 95.97 and 100 (fig. 115 pls. XX and XXI A} illustrate the

wide range of flake- and blade-scraper facies prevalent in the Nugarjunakonda valley and are

logically ascribable to the Upper Palacolithic or Mesolithic series. ¢ show the domination

of function over -.Im}ac in their asymmetric and stypical forms and indicate, by their delicately-
retouched sides, the functivne) variation over the Lower Palseolithic seraper-types.

[xiv) Retouchers

Ne. 77. Frimaty end secondary flakings.—Unique type, about 3 in. long; on coarse-grained
e . with a triangular crosssection throughout, attained :I a ﬁu:Jtl‘Eh, scarred underside
i lnm' I'.tilt_l: | mid-rib on the upper side and with both the termi pointed. The si
und ends reveal elaborate retouch. It could efficiently have served ay a retoucher and is the firse
of its kind in the Middle-Upper Palacolithic industries of the Decean.
r‘l?:u.——MiddltaU r Palacolithic retoucher.
Ep l:l; Plr x-x- .
No, 78, Similar to the above, but of about half the dimensions of the former, and a4 mueh
e rﬁwll m;:l' d;;g?g‘irﬂmuch;d specimen on fine-grained motted chert.
igvl I ; .

(xv) Burins
Nos. 49 th 58, This group is variowly made on different materials ke silici g
jm'r:r or juli;y quarizite or ‘im, and guartzite. No. 49 i3 mainly n';minw‘ﬁ;;ch’“mr ’m
delicate nibbled retouch at the bottom and right marginal edge, but transverse burin-faceting an the
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Fiie, 1), Palasodiths Nagarjunakonda: 67, 98 and 99, al
88, 01.93, 9597 and 100, medinm-to-diminulive scrapers;
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upper left corner, the opposite edge being retouched. No, 50 has an efficient angle-burin ficet on
the converging bottom of thick flake, the opposite edge being carefully trimmed. A part of the right
ma.rTin carries a notched scraper-dge.  No. 51 is a flake on green Jasper with &n angle-burin facet
neatly got and with retouch effected on the edge site to the burin-scar, which is continued up 1o
the striking platform of the flake and ends in an awl-like point there. A part of the side-edge near
this point is trimmed as a scraper-edge.  No. 52 is made of quartzite and 15 an asymmetric flake,
shaped like an arrow-head, with a deep angle-burin sear on the apex and with a notched hollow
scrap ¢ on the opposite margin.  No. 53 s a thick flake, the round bottom edge of which has
a cortical surface and mppcr part is turned into a powerful screw-driver type burin-edge, opposite

Fic, 12. Palasohiths from Nagarjunakondas: burins

a carcfully-trimmed and retouched n.  Nos, 5% and 55 are coves: no, 54 has 2 hmvﬂ}‘-rpaﬁm
Fm-tnx,nq:la lni'l.!_ll_-: cdge is steeply as a chopper or scraper, one end of the edge being m;ﬁ
into a bec-de-flule burin-edge; no. 55 is o small irregular lump, at one edge of which i made an
awl-like point and at an opposite point a nucleiform burin-edge, No, 56 8 a shoet thick prepared-
platform fiake on fine-grained chocolate-brown quartzite with sharp side-edges: while one of the edges
is retouched as a steep-ended scraper, the ite one fias two dm‘:E and short spalls removed as in
a burin-edge.  No. 57 isa tr lump ol jaspery sandsrone with weathered calcareous patch al
cither end and with a bec-deflute burin-cdge at one end of one of the three sharp sides.  The tool was
found in the erosional wash-deposit near th:.' cemented gravel-bed in Locality €. No, 58 is a flat
:ﬁ:ng;ud t“I;mrsip of {:pﬂ;ﬁ" qm::h mtii a mthe;dad cortical patch along one margin of it;
/ margin sech nmming, and on one of 1ts I lsurin
Type—Upper  Palacolithic or Mn:;ﬂlhi: hu?r%n—m—mmp:r iuulsfndsum Ny e
Fig. 12; pL. XIX B,

No. 72, Fine of angle-burin o nish fine-grai
Fig. 12; pl. XV B, N westchort Ral:
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Nes, 105 and 104, The first is a bec-deflute burin on an atypical core, and the second a composite
burin-cum-side-seraper on a flake-blade. The burin-edge is of the multiple-spalled, transverse burin-
type, and Its scraper-cdges show delicate retouch. This specimen came from a spot immediately
outside the Nagarjunakonda valley and might have found its way there by the movements of the
Stone Age man around the valley.

Fig. 12; pl. XXI C.

(xvi) Fluted cores

Nus. 83 and 102, Fluted cores, out of which blades have been removed: while the former
shows & double platform at the upper and lower ends, the latter has an essentially conical shape and
a dished platiorm, and the fake-scars converge towards the apex of the core. Both the specimens
‘are on quartzite and are approximately of the same size.

Fig. 13; pL. XX B and XXI B.

(xvii) Bifacial points

Nas. 85 and 86, Diminutive, bifacially-worked points of quartzite, which, by their form and
features, suggzest their function as probably that of thrusting peints, not unlike the advanced Faure-
smith or Barly Still Bay points of Africa. They have sharp marging and tips,

Fig. 13; pl. XXI A

(xviii)  Sholdesed arrov-head

No. B9, Primary and secondary flakings, —Unique specimen of a single-shouldered arrowshead,
with a large Hake-scarred underside and faceted tangend. The side-edges and the shoulder are
carefully retouched, and the upper side is mainly of cortex.

Type—A scemingly-unfinished tool, reminiscent of the African Aterian arrow-heads.

Fig. 13; pl XXI A.

Fio, 13, Palassliths from Nagorjunakonda; 83 and 102, fluted cores; 85 and 86, bifacial points ;
89, showldered arvow-head
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3. THE PALAEOLITHIC INDUSTRY OF KAREMPUDI

A INTRODUGCTION

The site near Karempudi (lai. 16726°N.; Jong, 79°43"E.), 32 mils to the east-south-
east of Nagarjunakonda, was accidentally discovered by the writer in November 1956,
when the flood-plain of the Nagulenu river, above the casueway near Karempudi, yielded,
on a quick search, a few tools of Lower Palacolithic character. In order to gauge the
potentiality of the site, the writer intensively explored its vicinity shortly afterwards; when
a sizable collection of tools was made.

It stands revealed by the character of the collection of tools, which were largely
i siy or in their original levels excepting the 1p gathered straightaway from the
flood-plain of the Naguleru at Locality 11, that the industries, q.pﬂhfm“ speaking, arc
clearly restricied to the Lower Palaeolithic, reaching perhaps the Middle ulian stage
with the beginnings of Levallois flaking,  Of utmost impaortance, however, is the fact that
of the five main localities examined, four in the main stream of the Nagulern and one on
its eastern affluent, Locality 1, on the eastern affluent, yielded largely pebble tools (akin 1o
Oidowan of Africa) with or in a matrix of an early Abbevillean bi e-assemblage, but
clearly outnumbering the latter.  On the other hand, the beds and sections of the main
river in Localities I, LTI, 1V and V yielded Abbevilleo-Acheulian tools and fakes, both
Clactonian and Proto-Levallvisean, but, as far as the writer could see, to the exclusion -
of pebble tools. This is a unique evidence at one and the same station and has far-
reaching implications to be analysed further on (below, pp. 80fL). [t may only be stated
l;:rr: that the evidence tends to place the pebble-tool facies ona firm footing, at least for
this area.

B, Stramnioraruy

The aim of the exploration was o see if the scattered 1ools collected during the first
discovery could have any locale or were merely of a secondary and sporadic oecurrence
in the gravel-bed. To ascertain this, it was essential 10 find “out if the neighbourhood
of the Naguleru (fig. 14) could have supported any Stone e settlement, as revealed by
the cliffsections and bank along its course and those of ite feeder-streams.

The immediate west of Karempudi shows & risin land-contour, it wa
thought that this high ground, tn!:-; mile east of ;hE Nagulery V: :?’:h;ﬁ:]ur“z:ngz
examined and then one must approach owards the present bed, In thi atternpt, it was
discovered that the bank of the feeder-nullah sitnated on the high ground itself contained
Stone-Age relics. In Locality 1 (pl. XXIT A}, to the immediate north and south of the
road between milestones 63 and 64 on the main, iie. eastern, limb of the feeder-nullah,
a5 also on the road cutting close by (pl. XXIT B), the stratification was as follows. A
weathering zone—apparently of the upturned edges of the sharply-tilted limestone-beds—
which was 5 ft. thick and mainly comprised highly-pulverized hankar-mixed earth (A on pl.
XXII B), bad above it, formed duc to capillary attraction, a heavy calcareous sheet kankar-
bed (B on pl. XXI1 B). This bed is seen over a great area of this part of the Distriet and
has been extensively used in construciions (pl. XXII] A), but, where nullshs fun and
pebble-shingles gather, the kmkm—bﬁi—ﬁpparmlly during its consolidation—had collec-
ted pebbles and angular rocky fragments coming from the Cu quartzite hills
near by. At other places, it is devoid of this agglomeration \pl XXIIT A).' According

"It may be mentioned here that at many plices even at Nagarjunakonda, this highly consoliduted
78
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10 & cursory observation, this conglomerate did not yield tools.  Resting unconformably
over this :gd with a thin mnllgguf silt underlying it was a packed gravel-layer (C on
pl. XXII B), on an average 5 ft. thick, which contained both angular quartzitic fragmenis
as well as pehbles and tools laid in a diminishing order of size by the aigmrhug stream.
This was succeeded by a silt-depasit (I on pl. 1 B) ol an average thickness of 3 fi.
The high bank was also strewn with a profuse scatter of shingle, rock- ragments and tools.
The toals from Locality I had been mostly recovered from the section and the talus-slopes.
As one approaches the Naguleru river along the main road, the ground loses height and
the bank of the river, even where presm'ctf to the maximum height {in Localities V and
VI, would appear to be considerably lower than the high ground of Locality I,

The scction of the Naguleru itself was studied at four spots, respectively indicated as
Localities 11 to V (fig. 14; pls. XXI1 B, XXIII and XXIV), besides a well-section on the
bank near Locality IV, Despite the relative difference in the height, the section had a rough
uniformity in the succession of deposits, on the same lines as that of the feeder-nullah
but with the difference that the mu:r upstream one goes, at about water-level the

bble-bed layer started and continued often for maximum of nearly 10 fi. with an
niervening iill-laiycr—as observed in Locality V—and was succeeded by a brownish silt-
deposit of 4 10 5 ft. thickness. The basal substratum, not ex at any of the examined
places, was covered either by water or falus and flood-plain silt, since nearer the village the
stream spreads out like a fan and has unloaded 2 heavy shingle-cover on the ﬂbod-?lﬂiﬂ
terrace (pls. XXIIT'B and XXIV A). The substratam may perhaps be available if one
could explore the upper reaches of the river, but a long nullah, which joins the Naguleru
near Locality V from the cast, prevented even a close examination of Locality \Pl“
much more so of the river further south, as one had to make 3 very devious detour 10 get
across to the other side, which would take a long time. As the succeeding pages detailing
the character of the lithic industry would r:lw%- indicate, it would indeed be fruitful to
explore thoroughly both the upper reaches of the river at least up to the place 4 miles
%‘:_nstrtam from Karempudi, where it cuts a gorge and is cr:mmr by the Karempudi-

inukonda road as it eme mito the plain from the quartzitic hills, and its lower reaches

to its junction with its feeder-nullah (with Locality I al described), hich'R about
two milc's down Karempudi. ¥ ready describe )y which is ahc

C. Tar to0Ls

. Upwards of sixty tools were collected from the diffevent localities, of which the
Ty ABsregating to twentyfour and twentyfive, were respectively from Localities 1
and 1L A prima facie prominent feature of the ap from Localit i': where an attempt
was made to bestow on the collection 4 cotnprehensive character Y picking tools at all
Stages and flakes also [ﬂgé 13; pl. XXV )i’i‘ the prepanderance of pebble cortexed
tools (Table, below, p. 83), recalling the lowestosteatig oals of the Madras eulture
and having their parallels outside India in the Oldowan of east Africa. The other
components of the collection from this Locality are Early Abbevillean crude bifacial
muﬁ-ldz_-pmqg Mdtafm lmg‘vi lﬂalm; olf Etacmniay# character. Interest would alsa attach
10 the presence ol one probabile tool o . lictoria West technique of side-blow flaking. The

ble-made tools exhibit a great variety, being unifbial wnd bifacial, with fan-shaped

aking on 4 split pebble and pebble-cortex butt with keeled and chipped end respectively,

kankar vop-sutfisce, with Kankar-mised dered earth below, and ha - ir
the middic high ground (Locality B) fn the sl pits that were dug, - " icrieath, wis seen in
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AL ﬂ‘d!rr:r,rr.'h.l': »oeltff-section ar Locality . See page 78§

- i
B.  Karempuidi: road-cutting betiween G65rd amd Gdth milestones,
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A, Narempudi; rocdside section showing  KNankar Ded  and
underlying pulvertzed ‘B horizom,  Sew page 70

— — i—

B, Narempudi: ‘(ﬂnmf-p-!'um gravel gnd Hlled bacal Imertone

an the bunk of the Noenlerw steeam.  See page B0
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To face pi. XXIIT

A,  Karempudi: Naguleru ylream at Locality £ showing 1l
meandering cotrse and wrde flood-plarn, See page 80

B. .Ill-f.!rt’.!lj_:'l.'l'dr cecliot on Napulerw shredm al .P'.I.'r'ru‘lll;-'_l Il
See fage O

PLATE XXI1V
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and this demonstrates their richness and inherent variety, However, this is not to say that
they are ind dent of the bifaces, since some of them show a careful evolution into the
A illean bifaces in their types and are, besides, generally found in an indubitable asso-
ciation of the latter.  Their origin in the early stages of the Lower Palacolithic is thuy
clearly manifest and is of some consequence when the tools from Locality 1T on the main
N river are compared with them. It is admitted that the collection from Locality
I1 was made entirely from the Rood-plain gravel-bed directly. At the same time, this,
together with the general range and character of such other tools as were picked ur—
almost invariably from the implementiferous gravel-bed in the scctions in Localities 111 to
V,—would vouch for the fact that, whatever other tools they were rich or dehicient in, the

e tools are quite conspicuous by their total ubsence from the main Naguleru section
and bed in the examined localitics. Herein lies the contribution of the liths from
the vicinity of Karempudi, viz. the suggestion of the relative chrono-typological position
of the pebble tools pis-a-vis the bifaces. :

We do have a few Abbevillean crude bifaces in the latter localities on the main
stream besides the progressive types in the Acheulian biface group, which can demonstrate
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the continuity of cultural evolution as is extant in the Naguleru basin as a whole (fig. 16;
pls. XXV B and XXVI). They would perhag show that in the earlier stages
the palacolithic man settled on the of tE::T uent around Locality I, for reasons

not readily explicable, and at a subsequent stage shifted s operation to the banks of the
main stream. - By this time, he had also given up the labrication of pebhle-made tools

and was on the sieady path towards a further bifacial tool development.  As for the later
limit; typologically speaking, which the Naguleru basin palacolithic ool portray, it was

Fra. 16, Palaeisths from Kerempudi: from Localities 1} ;,,F

observed that proto-Levallols flakes and, to a lesser extent, Levallois flak o
even in this limited collection under study, thereb suggesting thay 3 hﬁdﬁiﬁ"“‘; :
stage had been reached (fig, 165 pl. XXVI A} 18 atlso reinforced by the occurrence
of two l;lu-llui_cgeam in tcﬂ:le r:oéllm_m;i: hm:hmmu; II_.I .1;1!:;“, thoiigh 'cléavers
were ratlier p resen m the coliection, 1 gy u 3
tor that the development of the. handaxes. noticed T the L i JPPort the conten

: \ 100 i not considerahle.,
A passing mention may be made of a perforator or awl of flake-too] which
the surface in Locality TV. was found on
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D. Concrusion

As outlined above, the limited exploration carried out in the Naguleru basin in the
vicinity of Karempudi tends to spotlight the relationship of the pebble and bifacial 1ools,
particularly wms-a-vis the Nagarjunakonda tool-industries. In Locality 1, we have the
pchhfu—mof facies in good strength and bulk, in clear companionship with the Abbevillean
crude bifaces. In Localities IT to V in the main river-course, however, we miss the pebble
tools completely and, on the contrary, have a sprinkling of the Abbevillean bifaces and a
steady development in the bifacial tradition, with the attendant progress in the flake-
technique. n Loeality I, the Hakes, such as are available, are of thick and rudimen-
tary tonian character. In the other Localities, Il to V, on the main river, however,
the bifaces and fakes both tend to suggest a comparatively evolved nature.

STATISTICAL TABLE OF TOOLS FROM THE NAGULERLU BASIN

Locality = -
N I i I Tl I Totiid

Peblile tool 12 12
50
Abbevillean biface 7 3 i 1 12
29 12 20 20
Hm;d.n.m- 3 1 2 | | 9
ad e EL R LR S !2 1 Jﬂ gﬂ -za
Cleaver 2 _J
8

S WG O i i 0 o0 /0
lactonta : 4 5 9 | 12
Clactoman fake and scraper = % % .
Clactonian core - ;3‘, I 4
Proto-Levallois flake 5 | (31
W ' 0 %0
Levallols flake ... el [ A 3
- 12
| | |
|
Total ... 24 25 [ 5 5 ' 3 G4

N.B.—The figures in italics represent the percentage of the respective type in the tlal collection fram cavh Locality.
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Further systematic exploration should yield a rich harvest of tools i site and valuable
stratigraphical data which might throw pointed light on the palaeolithic problems of this
region as & whole and alio contribute towards correlations with stratigraphic sequences
of other arcas with allied industries.  Particularly, the caleareons conglomerate underlying
the implementiferous gravel would bear a closer examination at & mimber of places, 1o see
whether it also bears wols or not,

4. DISCUSSION

As the composition of the aforedetailed Nagarjunzkonda collection is governed 1o
some extent by fortuitous factors, and as exhaustive collections were not made from the
E‘xaminﬂ.}l m‘:iu, any uﬂlit;fj&ahic of the available tools is lable to be unrealistic.

{evertheless, the quantity significance of the tool-types in the valley may be discussed,
particularly in the Hlﬁgh: of the Lower Palacolithic site near Kan:'m::uz, Jltli as & sequel,
certain technological and cultural problems may be brought to the fore,

At the outset, it can be said that the pebble-too! component js feebly represented in
the valley, thus vouching for the primitive stage such rools Pmum;py in the }I\.{ndria bifacial
family, ~ Actually, handaxes and other true bifacial 100l are much more frequently
obscrved in the valley than pebble tools. No doubt. the Lutter are of both unifacial and
bifacial trimmings and show many sub-types, but no independent industrial origi
could be attributed to them.

One of the obvious problens of palacolithic archacology in India is the relative
origing of the pebble tools which are associated with the true Madras bifaces in thetr early
stages and the pebble tools of the Sohan indusiry of Panjab and the north-western
sub-Himalayan tracts brought to light and interpreted by De Terra and Paterson. Recent
work by Lal in the Beas valley has focussed further avention on this isye., The inherent
pattern of the pebble tool plus Levallois flake in 1he Sohan is clearly absent in the presum-
ably-allied pebble-tool industries of south-east Asia, viz, the Anyathian of Burma, (e
Choukoutienian of China and the Pagjitanian of Java, as analysed by Movius, In
these latter, the tool-outfit mainly consists of unifacial and bifacial pebble artefacts of the
chopper-chopping tool, handadze and proto-handaxe types, without Levallois flakes., The
proto-handaxe type is further said to be found only in the Javanese industry and not in
others. It should, however, be mentioned here that the writer, while recently examining
a collection from the Chinese Choukoutienian site in the Madras Muscum' ‘was able to
see clear traces of the crude bifacial Aaking technique in this industry, and even the resultant
shapes of tools in some cases would be near that of a bifacial coup-de-poing. Despite the
admittedly crude and clumsy execution it would indeed be worth while 1o hote this trait
in the industry. One of the toals in this collection further resembles whit can be p ded
as a proto-Levallois flake. The raw material, generally, is silicified tif and fossi[. ocd
at the Burmese and Javanese sites and refractory quartz at the Chinese site, and only crude
chipping is thus possible. Even so, the basic homogeneity in evolution, technology and
types is, to some cxtent, demonstrable in all the three zones,

The Sohan of India, on the other hand, with its clear _me}lnis-ﬂakﬁ lacies, is sharply
diflerent from the above three—despite its limited typological similarity in the pebble-tool
types as shown by Movius. Added to this, a ha;udammdustn*-—stm.gz,. suggestive of
Madras cultural infiltration—seeps into the matrix as seen at Chauntra,

"By courtesy of Dr, A, Alyappan, Superintendent, Government Museum, Misdras
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__In peninsular India, however, the available evidence is strongly in favour of a basic
bifacial handaxe mduslrf', manifesting in its earliest :itaFc;s a pebble-tool facies as a crude
primitive endeavour, fully within the cultural folds of the bifacial complex and dis-
appearing by the Early Acheulian siage. The Kurnool and our Nagarjunakonda industries
would both come within this ambit.  The cultural affinity is markedly with the east and
south African evidence —that of the Oldowan-beds I to IV and the Stellenbosch respectively.
May not the pebble-element be even considered as akin to an essentially Clactonish core-
and-lake assemblage in which the alternately jagged-edged core could have been employed
as chopping tool2  The palaeolithic folk need not have been tied dowa 10 one single trend
only but could have nt:r?xﬁmmmd with many techniques simultaneously for the fabrica-
tion of tools, particularly in the incipient stages of tool-making. This is specially true of
Kurnool and Nagarjunakonda pebble-facies, since, despite its relative feebleness, it dis-
plays many sub-types and forms, which, from techno-typological standpoint, imply or

mainly a Clacto-Abbevillean complex and would thus be contained within the
bifacial family. Further, while the Oldowan, Kafuan and Pre-Stellenbosch are located
mainly in the Lower Pleistocene, the south-cast Asian pebble tools are rooted in the mid-
Pleistocene, [t is, in any case, a matter of fimdamental empirical significance, and
taxonymic considerations' need not bog us down in a comparison of peninsular pebble
tools with their north-western (Sohan) counterparts which have an almost exclusive,
fall-blooded evolution in their own sphere.

Any generalized distribution-map of pebble tools in India is liable to leave the
impression that here we have to deal with an industry which had only one focal zone, ie,
the Sohan, and that there was a differential diffusion from this zone to different parts of
India right down to Madras. On the evidence of stratigraphy, typology and geography,
this may be a fallacy. Due recognition need now be given to the clear distinction between
what are pebble-scraper-flake tool ‘assemb culturally inspired and geographically
intluenced by the Sohan of the north-west and the admittedly primitive pebble-tool facies
well within the bifacial core-tool family of the peni . The Madras-Vadamadurai
boulder-conglomerale evidence, the Mayurbhanj evidence of Bose and Sen and the
Bombay evidence of Todd—not to mention others of a less direct nature—would uphold
such a distinction. Besides, if it is held that the Madras pebble-tool element was the result
of the Sohan influence at its feeblest and most distant ambit, it would knock the bottom
out of the chronological significance of the boulder-conglomerate of Madras—which is on
the existing evidence, taken as stratigraphically equatable with the Pre-Sohan. One must
need give some time-lag for one single industry to seep through a vast area and imfluence
another divergent industrial zone, quite apart from other difficulties involved in the
process. On the contrary, the interpretation of the southern pebble-tool element as a
chihonic substratum of a different bifacial core-tool family would be indicated by the
cumulative evidence of stratigraphy, geographical viability and extra-Indian parallels also,
Specifically, two regions stand out in facilitating this interpretation: the Mayurbhanj and
the Narmada-Sabarmati area.

In the former area, the observed strat ic sequence and, 10 some extent, the
cultural material itsell would clearly not lend itselfl to any Schan or south-east Asian
pebble-tool bias: on the contrary, the tool-development, even in the bifaces, is prominently
deficient in the faceted-platform technique.  As we know, if any technical accompaniment
surely highlights the Sohan at its best, it is this Levallois flake technique, Now, the

In mouch the sume manner Bordes has desired the eliminntion of the Levallodsean in a4 narrow
cultural sense for European assemblages and has defined it as one of the twa basic flaking techniques
often in use at one and the same time.
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Mayurbhanj industry is not enly lacking in this rechnique within its biface-development,
which is directly derivable from the southern bifacial mily, but also portrays a rather
déflayed beginning of the arefact-cultures and 2 rather slow pace of development thereof.
Anyone familiar with the geographical environment of Mayurbhanj would appreciate 1hat
a culpure-stagnation is: not unhfd‘ {ﬂm the comparatively-isolated arca that urbhanj
i5. The lack of a virile faceted-platfbrm technique for stimulating a p essive (lake-
evolution being glavingly manifest, the took-types do not seem 10 have gone beyond the
Middle A ian biface<stage.

In the Narmada area as well, it has been recorded that pebble tools and Abbevillean
artefacts pccur in the basal wvels and silt, and the upper gravels and clay are noted 1o
have yielded an essential industry accompanied by Ie tools and cores also. To
these iwo Paterson gave the cultural labels ¢ ]'S:rly * and *Late Sohan’ and b
lated an archaeological correlation with the Panjab Potwar sequence of lithic cultures.
It s a moot point whether the Sohan pebble-Levallois culture had diffused 5o far south
and at such an early stage as the hnaaj gravels of the Narmada of the Mid-Pleistocene.
In Fact, this tuestion is directly linked with another corresponding question: whether in
the Panjab Potwar, the bifuacial-handaxe culture existed earlier than the Early Sehan o
wice oersa. The labels of Paterson for the Narmada sequence therefore can be only tentative
and will require scrutiny in the liﬂ; of evidence from fresh sites and toals, At present, il
appears more probable that the basal pebble-element of the handaxe-industries even on
the Narmada must be a thing quite apart from the north-western Solian | ‘bble-industry,
The strutigraphic oceurrence of pebble tools in the form of a t}'pol'ngicsﬂry Late Sohan
assemblage together with advanced Acheulian bifaces ar the Sabarmati sites, as suggested
by Zeuner, does not militate against such a view, although this itsell may need revisi

While in south-west Rajasthan, alleged Sohan tools have been recently found at
sites. mear Chitorgarh, etc., i north-east Rajasthan the Lower Palacolithic site at
Bhangarh on Sanvan Nadi, District Alwar, discovered by the author, had a .
pehhﬁ:ml group, and the Raipur (in the Yamuna basin) site of C, Murie mmm.
would show mainly a predominant  biface-element.  The steady forging a(]mﬂ of ‘the
southern biface almost up to the Panjab fringe is demonsirable; ut the same. time, the s
of southward infiltration of the Sohan woul appear 1o be relatively less. The gep no-
logical increment of these two distinet industries in a combined state in this area needs
working oul. : 2
To resume our scrutiny of the collection under study. Here we ha i
bifacial handaxes and cleavers familiar to us from collections from mhc:eﬂimlé t;,_ ﬁ.ﬂ
Madras culture or analogous tnﬁlztﬁp-c.'. from south Africa (aboye, P-58). We have, besides
a slender smallsized cleaver with a pamllelogrammatic cross-section and made by the
same techmigue as the larger s imens (above, p. 68). We haye also Mo
{above, p. 60). These would require a further careful examination by stratigraphical
and cultural data from elsewhere in the vicinity. Nagarjunakenda alsg ﬁcm
rich harvest of flake-blades, burins and a prolific variety of SCraper-cum-paints. i HSE}"
tion with large prismatic cores, testifying toan Upper Palacolithie assemblage (aboye, p. 60)
There is no deubt sbout the strong representation of the flake-blade clemeny in the "’;"E}*,'
Turning to the evidence from Karempudi for & moment, it may be recalled that the
gravel-bed nF Locality I gave only pebble tools and Early Abbevillean bifaces and a fow
plain-platform flakes (above, p. 80), while Localities 11 to V yielded an mdustry conspi-
tunmill; tacking in pebble tools and showing unmistakable Progressive trends within xﬁm

'chr;mm:l by eourtesy of the autharities of the British Museum, London,
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Fia, 17, Pulaeoliths from Raipur, C. Maries eollection (courtesy British Museum)
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Lower Palaeolithic, reaching the prepared-platform stage in its flake-facies and handaxe-
cleaver-scraper stages in the bifacial voup.  Considering the dominance of pebble tools
and the meagreness of Abbevillean bifaces and thick plam-platform flakes exclusively
along the wostern flanks close o the river Krishna at Na arjunakonda (Locality D and
adjacent arcas) and near Lambadigudem (above, pp. 56 l‘lﬁ, one wonld not be disinclined
to hold them as of an equivalent chronological horizon. The disappearance of the pebble
topls in the subsequent phase Karempudi might also be taken as 3 possible st or the
N unakonda industry as well, since in the overall quantitative scheme, the pebble ols
of the valley have indeed a comparatively feeble representation.  The corresponding
pebble-tool group of Kurnool sites is unlikely (o have followed a basically divergeni pattern.

0 I 2 ¥ & 5N
Fio, 19, Palacliths from Raipw, C. Maries collection (courtesy British Museumn)

In the Kamatak area, Sankalia and Joshi did not find pebble 1ools in the earlier
horizons," but the Abbevilleo-Acheulian and Clacto-Levalloisean clements. akin 1o the
Madras bifacial family, were all there, Further north, in the Godavari valley again,
Sankalia did not find any pebble-clement, and the biface-industry here was followed by
one mainly of chert, agate, jasper and chalcedony and manifesting a flake-blade advance-
ment. The prominent fact is the lack of the earliest pebble group in the Godavari basin.
The N -Sabarmati evidence has been mentioned above (p. 86),

The broad cultural lines on which the Lower Palacolithic groups of the south, with
special reference 1o the pebble tools, may tentatively be resolved be as follows. The
pebble-tool group was the earliest primitive tradition of the Lower Palaeolithic and is well-
m_ci\'md in the lower south in the peninsula, and it is generally absent here beyond the

y Abbevillean-Acheulian stage. “The northern limit of this feature may be the Krishna
valley, which comprises Nagarjunakonda and Karempudi. Further west and north in
Kamatak and the Godavari basin, for reasons not yet firmly worked out, this primitive
toal-type is | lacking in the lowest horizons of the industries, which begin, in observed
areas, only with the main Abbevillean bifacial core wols of the Madras family. The
Narmada and the Sabarmati valleys, on the contrary, do indeed seemingly indicate the
actual existence of the pebble-tool tradition together with the northward-bound Madras
biface-tradition, though the Sohan kinship of the former is as vet undetermined and may

ﬁltiillltdr be disproved.

_"Shei M. N. Deshpande, however, infirms that he has recently noted 5 few pebble ools at
Nandikeswar on the Malaprablia river.
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The wide range of sub-types indicated in the pebble-iool element of the south, as
shown at Nagarjunakonda, Karempudi and the Kurncol sites, which may seem to have
broad parallels in the Early Sohan industry of the north-west, would, however, reflect
largely the primitive effort invalved in the two regions; which have flown out of the m-
escapable limitations of rudimentary techniques.  While in the former region the ind
had become extinct by the second stage with the coming into its own of the bifacial tradi-
tiom, in the latier (Sohan) region it persisted with many developments, vitalized thar it
was by the dominating chaﬂﬂis flake-tecimigque, The reason for this will periaps have
to be ultimately sought for in the differing environmental and climatic conditions and
probably in till-now unestablished ethuic differences wo. 1t may even be linally established
that the Levallois influence reachied the Schan valley from the immediately north-west
tract, in the Soviet Central Asia, northern Afghanistan and [ran, where recent work hos
brought out many interesting phases of the Old Stome Age.

That it is feasible 1o think in terms of differing racial origins too would seem to be
sugﬁmﬂl by the fact mentioned earlier (p, ﬂﬁe that while the African Kafuan and Pre-
Stellenbosch pure pebble-1ool facies first appear in deposits relating (o the Lower Pleistocene
proper, the earliest available wol-assemblages of Java on the other hand cannot be older
than the Middle Pleistocene, despite the admittedly earlier occurrence of the Pithecanthro-
pus and other primitive hominids here. Thus, a greater amount of dependable ficld-
material and more careful study are clearly required in an intermediate region like India
before we can resolve the relationship of the pebble-tool industries ar various sites in terms
of time and space.

5. THE MICROLITHIC INDUSTRY OF NAGARJUNAKONDA

A. GENERAL CULTURAL ELEMENTS

_ The microlithic industry of Nagarjunakonda, already mentioned (p. 50), is
entirely made on silicious rock-material, of rather iim::lfqual::upplz.'r, and i§ ig? the gmm
non-geometric, the predominant types being almond-shaped points, backed blades, crude
lunates, side- end- and thumbnail-scrapers, perforators or awls and burins. of these,
the burins are particularly interesting and, with the clear non-geometrie nature of the
industry as a whole, would argue for a comparatively carly date for the assemblage, The
tools, but for their relative crudeness, generally compare well with the microlithic assemblage
found in the Kumool area and, outside India, with the African Wilton, The burins
are of the transverse-ended bec-de-flute or fai-faced type. The occurrence of a nearly
2-ft. thick granular rocky gravel-wash, containing small pebbles of agate, chert, etc., and
also many tools and flakes as a detrital deposiy, in the lowest Hats of the north-east cormer
of the valley close to the river and far separated from the findspots of the Upper Palaeolithic
wals in the valley would seem to argue in Favour of an interval of time Eu:m:en the two

grouﬁ. On an intensive q?alnmtinp and examination, the microlithic industry of Nagar-
un da is likely to reveal many important types ch isti . .
36 cultare it lﬁn nait of Todiy. po ¥l aracteristic of the Holocene micro-

B, Tue toows
A description of selected microlithic tools (fig. 20; pl. XXV is given below,
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Fio, 20.  Microliths )}’mm Nagarjunakonda: 1-#, hacked blades; 57, crescentic tools; 8-14, points;
15-18, pecforators; 19, chisel; 2024, burine; 25.31, wrapers
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(i} Backed blades

Nos. (s 4. gj the Fuu; bhi?}u Whltli;?.km :1&:: escending l.ﬂ':‘i:ll size, mo, 1 hﬂrnu ha.nldcd
cherty quartzite with & y-blunted back an uppasite ship showing shpns of use, 1t is
in n?;-ummu cun:litkm.wﬁn. 2, which ison an opi uc:hmgfm, hasu ﬂlﬁmﬂt&ﬁmﬂ .
retouched curved back snd & straight sharp opposite edge, which is also retou . Iris almost L
4 crescent and i in A fresh condition.  No. 3, on transparent agate, is incomplete and has a flake-sear
on the underside, with the bulb removed by secondary trimming: on the upper side the marginal
edge was perluaps in course of preparation, the rest of that side ing a cortical patch. Even in
this condition, its linited upper right edge could have been employed as a knife-edge. No. 4 s &
small incomplete blade vn limpid agate with a side-blow scar on oue side, the oppasite edge showing
trimmiig perhaps for a blade-edge, which shows, besides, serrations due perhaps to use.

(i) Crescentic fools
Nes. 5 to 7. “No. 5 is a single imperiect ol ‘& crude crescent on banded agate, with the
major part of the arc blunted and the shurp ¢ showing retouch and seirations due to use.
No, 6 s a complete specimen of a creseent on an brown banded agate-fake, with the chord

steeply blunted and the are showing a fine retouch,  Part of the upper surfice retains o cortieal patch.
No. 7 # another complete, though rregular, specimen of a crescent on « pale yellow agate. with the
arc blunted and chord showing signs ol use. -

(i)  Points

Noz, 8 to I4. Thﬂymmﬂmﬁylﬁmﬂumwﬂlmalm sty of dissimil
sizes on secondary flakes, Nos. 8and 9 tmﬂamkjnrﬂnicmuumu&,idm' ¥
trimmed and serrated for use on one of the other sides.  Nos. 10 and 11 are bifucial points, :;?'mﬂl ' E
no, 10 is a neat little finished but rolled specimen.  No. 11 is asymmetric, with a cortical parch at

the base, and is on a cherty quartzite picce.  Nos. 12 to 14 are double-trimmed points; ol which
no, U4 i 4 foe triangular specimen with marginal retouches on all its three sides,

_ {iv)  Perforaters

Nos. 15 to 14, They are on either fiakes or cores with the awl-end formed by retouch on its
cither side. OF these, no. 18 is distinctive in having a transverse burinedge besides the awl-point.
They are all on mottled agate-chips. |

(v) Chisel

No. 19, Perhaps incomplete, it is made on a ke of translucent white agate and has & sharp
chisel-edgge, the Gpposite upper end retaining the cortex.  One of the side-cdges is also sharp,

(vl Buri

Nos. 20 to 24. These are all examples of burin-edges on asymawiric Hakes vari on agate
ol ch O Seek. o 30, ot chort o Moo s, with e 106 sieeply Blumiod St ot o
&Pn burin-facet removed on- the ugsmmc udr:. No, 21, which i on cherty uartz, has one margi
trimmed and delicately retouched, th;bqnn-spu_l_lrmvadmmilon?ht upper tip;
conld have been a scraper-aim-burin,  No. 22, which is on mottled smoky agaute, 15 a simple Sy
de-flute burin, with two inlessecting stecp spalls, Nos, 23 and 24 have transverse burin -edges and
are on agale pieces, with trimmed transverse edges and deep vertical burin-spalls on one side,
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(vii) Serapers

 Nay, 2510 31, Ol these, no, 2618 a fine specimen of an end-scraper on cherty quartzite, with one
thinner margin untrimmed and the other thicker margin steeply backed and one of the terminal edges
mq:i:nd carefully Saked and nibbled into a delicate ‘nosed” scraper or planing tool. The other
end alsp s steeply trimumed either for & broad scraper-cdge or for hafting. Nos. 27, 28 and 2 are
respectively a ulr:-a:n scraper, end-scraper and concave scraper, variously on chert and agate (in one
case banded). No. 30 Is a thick steep-cnded scraper on a small smoky agate pebble with a vertical
retouch ncrass the pebble-cdge. No. 31 s a delightful specimen of a thumbnail-scraper on & small

plit pebble of coarse agate with a crescentic margin steeply retouched and nibbled for a scraper-cdge.
ﬂtﬁm&ﬂd indicates a negative scar. S

6. THE NEOLITHIC INDUSTRY OF NAGARJUNAKONDA

A. IxTrODUCTION

Due ¥ (o its inaccessible and indeed forbidding nature, the jungle-clad valley
of Nagarjunakonda did not atract the atiention of archacologists ill the middle twenties
of the present century. Even then, the Stone Age vestiges of the valley remained un-
noticed, as they not strike the eye of the uninitiated, though the valley had served
as a human abode throughout the Stone Age, of which the palaeolithic and microlithic
phases have been described in the foregoing pages. We shall now deal with the relics of
the neolithic people—typo-technologically the distant successors to the palaeolithic
savagery—who apparently introduced agriculture and an allied domestic economy. We
have dlready a familiar picture, from elsewhere not far away, of the crafismanship and
equipment of the neolithic folk, since the lower Deccan forms the very nucleus of the
neolithic culture, with Bellary and its enyvirons as the focal centre. It is therefore all the
more satisfying to observe that right across the river-belt from Bellary up to the eastern sea,
there might have been neolithic setlements in Bellary, Cuddapah, Kurnool and Guntur
Districts. Foote, as we know, had already a few surface-neoliths to report from the
castern part of Guntur District.  As Childe {.:ﬂimmll observes, far from being a

e of discrete units, the neolithic world should be viewed as 2 continuous
chain of communities, each linked to its neighbours on either side by recurrent, if
infrequent and irreg contacts, Just outside the Nagarjunakonda valley, near a

n\m@mtm: by the road-side about four miles up on the road to Macherla, where the
first neolith was picked up by Wheeler in 1944, a clearer occurrence of neoliths has been
noticed recently, This, together with the great variety of the tool-types available in our
limited collection which can claim clear analogues from elsewhere, would substantiate the
truth of Childe’s remarks. _

The neolithic industry at Nagarjunakonda was located by the author in Locality F
(fig. 1= p. 50) spread over a limited avea of less than two acres, In the following pages
is made a preliminary study of the industry, based on the representative and, to some
extent, self-contained surface-collection of about fifty artefacts made by him and revealing
the main types and the general chavacter of the industry. It is followed by the results
of actual trink-excavation carried out by him here,

B. TeoHNIQUE AND TYPOLOGY

The outstanding tool-types represented in the collection are axes, 'shoe-last ' hoes,
wedges, adzes, picks or retouchers, chisels, hammers and miscellaneous flake tools. The
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artefacts ave invariably made on trappoid or basaltic rock which is seen exposed inter-
mittently in the central high ground um valI%, besides other zones on the flank of the
secp road leading out of the valley (fig. 3, p. 50), occurring usually in a roughly south-
east to norih-west strike in the form of bodies of basalt and veins of diorite, ese break
conveniently into oblong multi-plane nodules, A )gﬁ;l_: secimen of an almost naturally-
shaped tool is represented by no, 2 (fig. 21; pl. XXIX D): it has only the bottom edges
chi;:ﬁfld secondarily for functional use.  The masses to be wsed for the tools are, however,
carelully selected and only the fine-grained basalt is generally employed for good tools.
As ‘usual, the nodules are first subjected o bold alternate I{nk'mg, which results in an
irregular quadrilateral crosssection and jagged-edged periphery. Then, with the help
of fabricators and picks or flakers, the high crests cﬂ!g the zigzag edges are straightened and

rticularly the cutting edge is rrrluccg to.more recurrent hut subdued tiny alternate
Echm The toold would then be ready 10 be ground an:ldgoli:hcd- While grinding
would have been done ofien by rubbing the toal against any soft rocky surface or grooves
:ﬁrcctlg, the more specialized process o polishing woulil fmhly have been accomplished
with the aid of separate burnishers or slick-stones apphied to each tool. This porl,iahing
was either limited to the cutting edge, as in many cases, or all over the body as in the case
of characteristic finished neolithic axes.' The classification of the tool-collection according
to typology given hereunder is largely on the Hnes adapted by Subbarao for the Bellary
neolithic industry, which would seem to fit in adequately well for many of the types exhibited
at Nagarjunakonda,* as far as they can be outlined by the limited material. Ty miy be
mentioned in passing that of the total number of tools collected rom the surface, more than
twelve have an adeguately polished exterior and the rest are in various stages of production.
A few of the eols exhibit rt-chpp"mg as well.  Of the profusion of elongated plain-plat-
form flakes, often with secondary chipping, found scattered on the surface, as also heavy
spherical basaltic cores with deep mulliple scars, only a few which merit special mention
have been included in the following description. Broken fragments of which were
also found in good numbers, have, as a rule, been left out, except those where a polished

working end is available, In some of the specimens, 10 varying degrees, patination ywas

‘Even in Bellary, Subbarao had a total of nearly four thousand fakes
tions and mrﬁn:-m;lhgcﬁun, of which about forty only were finished lhh:;“d i ﬁ"f"" s

ormans clasification of Tndian nieolihs on the busis of the "Kultur-Koelss spnerosh. at foas
% [ar a3 the tools of the lower Deccan and South are canverned, would seem to g a
generalization in the argoment. This aspect has alrmdlth;cn rightly indicated by Lﬂﬁ?;;esﬁ}
Without seeming to enter 5 caveat, it may be asked wh more advanced oblotg s
ad i D E;ﬂgﬂg; . e e Ui Didita and South, s they should have, sthee
humian nature w ve certainly welvon improved tren especially w
dealt with full under more or les |il::ﬂur-ui;'immi; m;ﬂ i ¥ when both the areas

It may, on the other hand, be readily agreed that oblong-sectioned strichic
Sioloread it B0 ot xemchial Todis through the north-cast area, as a part mmr“guﬂ
south-cast Asian wave of neolithic culture, the uther apeey of which, viz. the megalithie genct o
1 also identical in that region. But, for the southern neolithism (as typified by the pod d-buttedt oval
celt and indeed many other elsborate devices, us sugpested by true fuctory-sites _ﬁ“hmsug ity
we have 1o seek either the mechanism of diffusion frotn some other direction or develo ment within
the area.  Besides, & neolithic wol-industry—which 1 fself not an end uet of 5 molf;_hj: econnmy
but could have often preceded fariming, eitr., s almnn by Lmlfidq —i1 in the nlillhln: of & basic evely-
tin trend, in response 1o a regional stimulus, and for ining ity rise Ain the * limited.
rmmmpl need not invariably be invoked, M_Hugr"i:;uaknmh, the painted-buytied 0.1:; ?‘1
shoc-last celt, wedge, chisel, ete,, are emphatically in evi e, In faet, the toolequipment 1. =
eloquent index of the general trends of cultural Borrowings in which e north-enst nealiphie j i

seem 1o have played no specific rile.
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observed; but since this is hardly a reliable criterion for judging the age of the tools
Cx@ﬁ, no such mu;iu}' has made. It is opined, in general, by Worman that
100! gﬁ:mcd sedd to atmosphere patinate more than tools hidden underground; patination
also es with the nature of the material. s

C. Tar TOOLS FROM THE SURFACE

Type 1. Axe with elliptical or oval cross-section (fificen specimens), worked into a pointed
butt and having a convex cutting edge not infrequently straight. It is the mast characteristic type of
the south Indian neolithic industries and is found at many places like Brahmagiri, Bellary, Salem and
Vellore and in Banda District in Uttar Pradesh in fine polished forms. Of the specimens in our
collection, hall & dozen are finished and one or two perhaps re-chipped and again polished. One
of the less-than-medium specimens (not illustrated) has an angular oval section and slightly-splayed
lower side-edges; it is incomplete. The largest tool in the collection (no. 1), more than 7 in. long,
has; owing to its unfinished nature, a sub-rectangular cross-section along the upper part of the tool
but has a humped lenticular section nearer the edge which, however, is convex and sharp, ready to
be ground: way the lower edge is rendered flatter would seem to make the ultimate tool as
much an adec as an axe. There is another finished specimen too, no. 5, which has this asymmetric
slope on either side of the edge.  These and a few other amaller tools may be called axe-adzes. A
brokess specimen must have been larger than the largest tool mentioned above had it been intact:
a3 it i3, only the upper two-thirds are preserved, even which are nearly & in. long.

One of the specimens in the collection, no. 2, has a triangular cross-section and is fashioned on
& more or less natural-joint planed nodule, with only the lower edge showing trimming o some,
extent.

Nos. 1 (fig. 217, 2 (fiz. 21; pt. XXIX), # (6g. 215 pl. XXVIII B}, 5 (fig. 21; pl. XXIX), 6

. XXIX), 7 (pl. XXVILII A}, 8 (pl. A), 9 (fig. 21), 12 (pl. XXXI) and 28 (fig. 22; pl.
1X).

Type 2. Axe with a fat oval ar lenticular crossssection (four specimens), distinguished by
fat jan area on both faces and 3 generally rounded butt-end and widely-curved convex cutting
ge. One, no. 14, is in the first stage of chipping and is of a large size. Of the rest, one, no. 13,
is relatively flatter and more regular no. 14; both are unpolished specimens.  The last, no. 15,
is chipped and ground but not polished.
os. 13 (g 21; pl. XXX B), 14 (pl. XXX B), 15 (pl. XXX B) and 16 (pl. XXXI),

Typé 3. Blunt-butted axe (six specimens), with a semi-triangular body, the buttend of which
is made of thick, blunted or dished plain butt as if truncated.  The butt often shows battering as well.
It has a well-ground and polished face and an extremely convex sharp and fresh cutting edge—
that of & wedge. Of the two finished pieces, no. 21, is squattish and polished all over but for the
battered butt; no. 17, after use, was re-chipped and smoothened but is incomplete and
thinner than the first. wther (not illustrated), made on sandsione, is made on a thick lake and
has one of the sides smoothened and  flaring convex edge, the other side being dumaged. There is
also a imen, no. 18, smaller and thinner than others, with a limited and rather chisel-like lower
edge, which is chipped but not polished. Tt is as much a wedge as a cold chisel in form.

- E\E;n. 10 (g, 21), 17 (fig. 21; pl. XXXI), 18 {ph XXX A), 2! (fig. 21; pl XXXI) and 47
(fig. 21).

Tm 4. Shoe-last celt (three specimens), a very specialized form of neolithic axe, so termed
by , presumably owing to its shape and prominent plano-convex cross-section. The upper
side s of a longitudinally sweeping convex curve, and the flattish, even slightly concave,
underside gently rises near the cutting edge to meet th:n”uyipcr side. The type is characteristic

f the early agricultural communities and is a rr-_f of the Danubian neolithic calturc
the Far of exquistely finihed. and it s beliet g DUt o patiad pive
form i 3 ' , besides gro t not polished ones,
would tend to indicate that the n:a[?&ic folk of Nagarjunukonda might have been practising
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- Neolithic bpes from Nagarjunakonda: 1, 2, 4, 5 and 9, axes of ype 1; 13 nee of
o e 7

tpe 2: 00, 17, 21 and 47, axes of type 3; 11, axe of type 6: 31, celt
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Fio. 22. Neolithic types Nagarjunakonda: 22 and 24, celts of type 4; 25, adze of ¢
3; 28, e of e 17 ﬂ:ﬁg;f‘g 6; 35, axchammer of b 81 34 and 3, ek ordrls
bipe 9; 38, 40 of

and 50, chisels 10; 42, scraping to
2; 48, cell of type 7
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cultivation; for, thistool, hafted 10 a stick like a golf-club, with the cutting edge transverse, could
have been used as a hoe. OF the three extant specimens, two, nos. 22 and 24, arc finished and
polished and are almost text-book specimens of the type, with the side-cdyes slightly battered
near the middle in one, due perhaps to hafting. The third one; not illustrated, has a general tri-
angular body, more painted butt and acutely convex cutting edge; the upper side is ground but not
polished. .

Nos. 22 (fg. 22; pl. XXXI) and 24 (fig. 22; pl. XXXII).

Type 5. Adze (three specimens), with a rounded wor end, which is met by a steeply-
bevelled and polished cutting edge from one side. The ty:chl{ usually differentiated from the
axe-cdge type mainly by the manner of its hafting, in which it would be transverse to the haft
unlike an axe-cdge, which will be struck parallel to the haft. OfF the three specimens of the type in
our collectivn, one, no. 25, i finished, with & neat triangular crosssection. The other two, not
illustrated, have a ground and smoothened body, re-chipped but unsmoothened and blunt-

inted buet; the cross-section is Hatish and elliptical, and the sides show battering, indicating the
fting process.

No. 25 (hg. 22; pl, XXXII).

e 6. Axe with semi-oblong body (three specimens), wsually with 4 flat lenticubar section,
rounded butt and more or less parallel side-edge. The cutting edge iv usually straight. Of the
specimens, one, no. 11, is of & medium size and is polished. Of the other two, no. 30 is damaged ;
it is much thinner and smaller and his a hi d;&mc { polish on its working edge.  The last, no. 29,
s a neat, finished and extremely thin and fat celt with & trapezoidal body and sharp cutting edge.

Nos, 11 (fig, 21; pl. XXXII), 29 (fig. 22; pl. XXXIT) and 30 (pL. XXXI).

Dype 7. Thin flake-celt (two specimens).  One, no. 48, unfortunately damaged, is of a large
size, nearly 6 in. long, and has a roughly sub-triangular body, with the u side flatly chipped,
the underside made of a flat flake-scar smoothened throughout and the cc! rounded; the cross-
section is thus shallow Ehm—mnn:x. From its parallel sides and thin scction it might be
looked upon as a passible precursor of similar specimens.  The second, no. 31, the smallest
tool in the collection, has 3 thin section, more or less semi-oblong body and polished edge, with one
side showing a side blow-scar,

Nos. 31 (fig. 21; pl. XXXI) and 48 (fig. 22; pl. XXXII),

T3pe 8. Axc-hammer (two specimens), with a semi-triangular body, bulging oval section and
conyvex bottom-edge. In one of the specimens, no. 33, one of the edges is damaged, but the butt
and the sides and part of the broken edge show signs of battering attributable to use: os is usually
the case, a blunted axe, gone out of commission, was turned into a hammer. 1t is ground but not
polished. The second specimen, not illustrated, made of a very thick Hake with & flat Rake-scar
underside and semi-oblong body, but both its thick upper and lower ends with battering; was probably
also employed as o handy hammer, '

No. 33 (fig: 22).

Type 9. Pick or drill [six specimens), an elongated tool-type with a flat base; high-ridged
wmlﬁiml section and convex longitudinal profile. [t is gut up almost cotircly by mﬁme.
‘and the side-edges sometimes have notches to suit a facile grip or haft. While one end is sharp,
pointed and convex, the other end has o wider adze- ar'chise& edge. The ends are uwually ground
anil polished, cxcept in two specimens which did not undergo the polishing operation. The specimens
are of varying lengths, the largest being 6 in. and smallest 4 in.  There are two variant tools under
this type: they have a rather irregular quadrilateral or triangular crasssection, and while the one
end i often blunt-butted, the other end is invariably chipped to o drill-point. It is likely that the
main wits useful as a kind of pick-hoe for digging out weeds, etc., while the variants were wsed
as a drill or retoucher, whict suits their shape. It may be pointed out that the former 1ype has been
tecorded by Foote in the Bellary area, and a single specimen saimilar 1o this was found in the
chalcolithic levels at Nevasa in central Indie,  Further, this type would be approximately the only
lype that Jud the nearest IT'PUW uﬂlnit}'. if any, “iﬂ‘l the W?rth-ﬁilt Indian “F by {“ gemn]
sealapiy ¥ ﬂww SO Chon Tops e et m}uﬁhaqi. etc., alﬁzugh the Latter are
mu iner moge distinctively chipped ve neal oblong wetions :

not altogether functionally related to the former. B and are, moreover,
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Neoliths  from the surface
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Neoleths from the surface. Naear) tnakende » 42, type 11, 44,
type 12: 45, type 13, See page 99
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V. Nagarjunakonda: section of Trench C2, Division 362, showing the nealithic

frory zon
with implements and polsherds.  See page 101

B.  Neoliths from the ixcavation. Nagarjunakonda :
b, tipe 37 25, ope 5; 23, type iy 24, fupe 7; 10, 13 and 16, bipe 35 A1 and [2, type
10, Sec paves 102-104

Fand 15 e 1': 7 and 26, trpe 2
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¥

A, Neoliths from the excavation, Nagarjunakonda: 2-4, 17, 19 and 20, type 1; 5, type
2008 bpe 6 Dand 1, tepe B 22, type 10, See pages 102-104

B.  Palacaliths from the {dwest levels of tie excavaiion. _'ln-..'-\f“lr_,lr;r.lu.i.rruufa, Neg frages Il
and 102
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Nips. 34 (fig, 22; pl. XXXIIT A) and 36 (fg. 22; pl. XXXIII B).

Type 10, CGhisel (three specimens;.. The r part ol the finished specimen, no. 40, 15 broken,
lhl.lugh{{:u typical puliihnd, ﬁ?mwinifnmtcd,?cftcganglcd chisel-edge T;:rmnt. The excavation
has yielded a few good specimens of chisels (below, p. 104).

Nos. 38, 40 and 30 (fig. 22).

Type 17, ing tool (two specimens), forming a group under Foote's classification, is in
general a roughly tri ar tool with a thin triangular or plano-convex section and broad convex
edge. The tool could be used for scraping or spade-wise. Both the specimens are thin-sectioned
and have a broad convex lower edge and pointed butt.  The smaller, no, 42, is of fine-grained
diorite and is polished. It was found, however, as far away as near the river-bank to the south-west
of the Kunde tta hill, indicating the roaming. about of the nealithic folk in the valley,

No. 42 (hg. 22; pl, XXXIV). _

Type 12, Flake tool (two specimens). Both the sﬂ:cirmm are made on broad flakes. One,
'na.EE,Efua neatspear-head shape, achieved by surface-flaking with twa deliberately-worked shoulders
and a short b rectangular tang, the terminal edge of which has been trimmed in the Levallois
fashion for seoure hafting.  The underside has mainly a rippled flake-scar, It is likely that the toal
was actually intended to be hafted to i split bamboo and used as a spear-head. It is a rather unique
type, not hithérto noticed in the neolithic industries in this region.  The second specimen, not illus-
trated, has again a flake-scar underside and a peat splayed cutting edge, which is retouched but not

The upper oblong body would wlso suggest hafting as the mode of usage; if 0, the tool
would serve as o flat Oake-axe,

No. ¥ (fg. 22; pl. XXXIV).

_ Tope 13, Hammer-stone (two specimens).. Bath the specimens are of the discoidal elongated
variety. There is a discoidal toal, not illustrated, which has on one side, in the middle, a small
de jom, suggestive of the thumbstone. There is another specimen, also not illwtrated, of the
nb}nng hammer-stone, with a rough triangular section and battered and partly bmken ends.

No. 43 (pl. XXXIV),

). GENERAL OBSERVATIONS

From the foregoing, it would be clear that the Nai:ujunakonda valley must have
harboured a flourishing neolithic community, which, on the present evidence, at least of
the axe-t was familiar with some primitive mode of agriculture. From the present-ay
paucity of any extensive cultivable tracts in the valley—mainly due to the rocky terrain
and scrub-vegetation—it can be readily lpraumad that the ancient neolithic community
m;il::; alio have felt this paucity of cultivable land and would largely have practised
‘subsistence agriculture’,

E. Evinence rroM excavartion (fig. 23)
(1) Introduction

The limited objective before the author m undertaking a brief excavarion in Locality
F (fig. 1; p. 50), where the occurrence of neolithic artefacts on the surface was suggestive,
was to check whether it was feasible to locate any stratified tool-bearing horizon and also
to find out if the neglithic industry had other accompanying cultural data, such as pottery,
and other occupational vestiges. Within this limited framework, the excavation, it may
be stated at once, proved satisfactory and rewarding, although the Locality did not turn
out 1o be a regular neolithic factory, and this deficiency i should now set the pace for
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further search in this direction. The excavated trenches were mostly located in Divisions
162, 363, 364 and 382 of Sector NV', of which, however, only a row of nine trenches

NAGAR JUNAKONDA 1957

TYPICAL CUTTNG OF NEOUTHC SIIE
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across the first three formed a main narrow Jongitudinal slit, with an east-west orientation
and covering & stretch of 1530 ft. A few limited trenches excavated in the latter two
divisions served chiefly to cross-check and supplement the general trend of the excavated
evidence.

The excavation vielded as many as twentyseven neolithic tools, of which nearly three-
fourths were recavered from the lowest horizon, layer 3, occurring at a depth of more than
2 fi. from the surface on an average. This layer, comprising a reddish pulverized rocky
gravel, mably a derived erosional accumulation, was overlain by a compact brownish
earth, layer 2, about 1 fi. to 1 ft. 6 in. thick, and was succeeded by a loose light-brown
humic earth, layer 1, about 6 in. thick. A typical section revr.aliu% stratigraphy and the
concurrence 6f a group of tools and pottery occurred in NV-362/C2 (fg. 23; pl. XXXV A).
It may be unambiguously stated that layer 3 constituted the stratum contemporary with
the career of the neolithic industry, A few tools and sherds of neolithic pottery were
seen to occur sporadically in the next layer, 2, also; but this may, to some extent, be due
to the twin agencies of natural erosion due to rocky termain and dry crop-cultivation,
particularly since the lic of the land here has a mild gradient towards the north-cast from
south-west. This also explains the differential depths of cultural strata in the wenches as
observed.

Layer 3 was enriched not merely by the occurrence of a majonty of artefacts but
also by the auxiliary evidence of pottery and bones, besides ashy deposits.  In two cases,
pits cut into the layer were observed. ﬂ one of them, in NV-362/B2 [f:ﬁ. 23), the pit had
a roughly oval shape and east-west orientation, extended over a stretch of nearly 10 fi.
and attained a maximum depth of 3 [t 6in. A part of one of its side was lined with small
boulder-fragments. Within it were seen circular pebbles, ashy and charred earth in
bands and many bones, largely animal, quite a few interesting pottery-types and even
conch-cores. Along the fringe of this pit were encountered two very rrmaﬂ fragments of
copper also. Tool mo, 15 (pl. XXXV B) was found resting on the edge of this

it on its northern side. The pit in NV-382/B2 was cut steeply m between natural
ulders and filled up with heavy ashy material over an area of nearly 10 sq. fi., down
to'a depth of | fi. 3 in., and was sealed by a blackish compact earth, layer 2 A, In this
were seen potsherds and an implement (no. 25; fig. 24; pl. XXXV B). ~No pattery, was,
however, recovered in thiy case from the ashy deposit itself. It would appear to be an
accumulation of burnit nr%:uu'r refuse thrown away from hearths, erc, In this
trench, lying well into the lowest gravelly layer 3, was found a collapsed utensil of coarse
thick red ware (no. 1: fig. 25) belonging to a typical neolithic shape.

An interesting sidelight was thrown in some of the trenches, largely in NV-364/A2
and [A3 but also in NV-363/A2 and NV-362/B2, by the occurrence of some palaeolithic
tools and flakes, mainly on the rocky floor and layer 3 and a few in the succeeding layers
also, In all, thirteen palacolithic tools and flakes were recovered from the excavation,
eleven of them, in three different groups in NV-364/A2, NV-364/A3 and NV-362/B2
respectively, from layer 3, i.c. the main lowest neolithic stratum, and two from the next
layer, 2. ';'.hcy were mnsttﬂ made on reddish-brown metamorphosed sandstone, invariably
weathered hcavi]f; due to their sub-humic setting. Leaving aside even the two specimens
from the upper layer, the rest form a clearly mixed assemblage, quite apart from their
manifestly~lerived nature in the neolithic horizon. Of the group of six in Trench NV-
364/A2, in the ascending order of levels in layer 3, were seen a Levallois flake and a thick
Clacton flake, and then two large Clacton Hakes and two Early Acheulian bifaces. In
another trench, NV—SE&M layer 3 gave an incomplete Early Acheulian flake-made
bifice and a heavy pe le-butted scraper in the same ascending order. In the third
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trench, NV-SEE{EE, among the three tools recovered in layer 3 were ‘a unifacial pebble
tool, a large plain Clacton flake and a clumsy-looking Early Abbevillean biface. A
representative group of these palaeoliths is illustrated on pl. VI B.

The palacoliths cannot be utilized as sure technological indices of their respeciive
levels. Notwithstanding this, their occurrence at such o depth in this area, even as scartered
finds in the older horizons, would help us to view in aggregate the broad industrial uaﬁc

resented by them at this spot.  As a group, they have a convincing tLpdogicnl Early
Abbevillean to Early-Middle Acheulian affinity, and this, from what we have scen ol the
main palacolithic localities of the valley and the nearness of this site to the nullah i;hm':.
p. 53) and Locality G, is as it should be. It may also be mentioned in passing that the
Levallois flake was physically the least weal.hcrr.c?; but, unlike others, was made of fine
creamy guartzite.

(i) Neoliths

Quite a few of the excavated neoliths have a patinated surface ranging from a fine
creamy 1o frosted greenish-grey texiure.  As already mentioned (above, p. 93), the d
of patination has not been adopted as a means of fixing the relative age of the tools. The
variety displayed in them i4 interesting, and tools in nm' m:flu ol ication have also
been observed.  Axes, picks and chisels predominate, of these mention may be made
specifically of a splayed axe with trapezoidal section aund splayed ends, made on sand-
stone (no. 7: fig. 24; pl. XXXV B}, a fine long cold chisel with a neatly polished body and
working edge and blunt butt (no. 11: fig. 24; pl. XXXV Ig, # pointed-ended pick-drill
with a semi-elliptical section (no. 10: fig. 24, pl. XXXV B) and a pointed-butted oval-
sectioned axe with palished convex cutting edge (no, 6: hg. 24, ph K)E}(EY B), all found in
layer 3 in their respective trenches.

The following is a description of the neolithic wols obtained from the excavated
trenches.

No. 1. Pointed butted axe of oval section and of triangular form, with a polished steaight cutd
edge. Type 1. From layer 3 of NV-363/A2.. Fig. 24 pl. XXXV B pol S

No. 2. Of the same type as above, but only chipped and not polished.  Type 1. F the
same trench and layer as above.  Fig. 24; pl KKX?I.i e e

No. 3. Pointed-butted axe, unground and d, with convex cutting cdge. i.
From layer 3 of NV-362/C0.  Fig. 24% pl. XXXVI A, g Ly |

No. 4. Asc-adze (hasically of the axe class), which seems to have been rechipped also, lor
repeated use, Type I, From the same trench and layer as above.  Fig, 24; pl, VI A

Ne. 5. Axe of flat Jenticular section, ground and subsequently mq:_l_:u\'ﬂpcﬂ_ TEIRE & rownded
butt. Type 2. From the same trench and layer as above. Pl XXXVI A,

No. 6. Blunt-butied axe, of more than medium size, with 2 polished and convex cuin i
Type 3. From the same layer and trench as sbove. Fig. 247 pl XXXV B. thg edge

No, 7. Axe, with splayed and convex cutting edge, on me quartzite of triangulir
body and trapezoidal section. It anticipates the mm)mqm of subsequent times. Type 2.
From the same layer and trench asabove, Fig. 24; pl B.

No. 8. Axe of swemi body, of which only the upper holl is extant. Type 6. From
luyer 3 of NV-362/D2. PL VI A _

No. 9. Pick-cum-hoc, on a naturally joint-planed nodule, which is inc tely chipped along
lhﬂl:dg::s. Type 9. From the same layer and trench as above, PL%.L :
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Ns. 10. Similar to the above, but has o finished, pointed and polished tip. Type 9. From
layer 3 of NV-362/B2. Fig. 24; pl. XXXV B, ! »

No. 11, Chisel, elongated and Rattish, A finished and polished specimen.  Type 10, From
layer 3 of NV-362/E2. Fig. 24; pl. XXXV B.

No. 12. Chisel, with a fine, polished and v iped working end. The part of the
tool, however, it broken and mising. Type 10. From layer 3 of NV-362/C2. Fig. 24,
pl. XXXV B,

No. 13. Pick-cum-chisel. A finished, polished specimen; with twin ‘axe-edge” working ends,
flat base, arched Imgﬁmﬂinal profile and h‘igh tr:pﬂm wetion. Type 9. From layer 3 of NV-
362/C2. Pl. XXXV B.

No. 14, Pick-cum-hoe of 4 unique type, with a sub-triangular cross-section and a longitudinally
bent body; two of the three Taces chipped and the third, presumably the bottom face,

It has a pointed, pick-like tip on one end and a hmited cutting edge on thtﬂpEmu end, Probubly
hafted in the middle at right angles and used as pick-am-axe. Type 9. Fromlayer 3 of NV-362/C1,
Fig. 24; pl. XXXVI A

No. 15. Pointed-butted axe, of tiangular form and straight cutting edge, which only »
polisthed. Type 1, From pit 1 eut into layer 3 of NV-362/Bl. PL X3 B

No. 16, Short specimen of pick-cem-chisel, broken, with semi<clliptical section and fully
palished body. Type 9. From layer 3 of NV-362/R2. PL XXXV B,

No. 17, Axe, chipped but not ground, with & rounded butt-end and conves cutting edge
"Type 1. From layer 3 of NV-362/B2. Pl XXXVI A, |

No. 18. Chisel, with a flattish base, semi-clliptical section and blunted butt-end. Type 10.
From laver 2A of NV-382/B2. Not illwtrated.

No. 19. “Axe-adze', elongated with a t.I.LiL:pe:l but not butt-end and convex cutting
edge. Type |. From the bottom level of layer 2 of NV-382/EA. TL XXXVI A

No, 20, Same type as above, with a flat underside, and probably liroken upper surface. It s
polished. Type 1. From layer 2 of NV-362/B2, Fig, 24; pl. XXXVIL A.

No. 21, Pointed-butted axe, unpolished and with convex catting : 1. B
2 of NV-363/A2. Not illustrated. oF eSS Ryor

Neo. 22, Chlisel, cln but not ground and polished, with a tongue-sha nd, x
From layer 2 of NV-3 B T 2t pl SOV A el ol Tipcil0

No. 23, Axe with sub-ublong , unpolished and partially broken. Type 6. F the
uppérmost layer 6f NV-363/C2: B, XXV B, T=Xta SR,

No. 24. Thin flake-made-celt with unpolished body. Type 7. From the .
of NV-382/82. PL XXXV B. SPPREDoEs SATEK

No. 25. Adze. made on narrow oblong flake, with semi-elliptical section and b
both Earas of thes lower pars. The buttend 3 broken, Type 5. Frowm {he uppermost |,,,3,“;}
NV-362/D2. Fig. 24; pl. XXXV B,

Na. 26.  Axe with symmetrical flar trtangolar body, thin highly acute-angled, straight :
edge, chamiered margins, vertical and ground side-cdges and thinning top-end. Type 2. %ﬂr:,ﬁ
the uppermost layer of NV-382/E4. Fig. 24; pl. XXXV B.

No. 27, Axe, with oval section, slightly blunted butt, polished body and straight edge, The
24

side-margins are worn. Type 6. From the uppermaost layer of NV-382/D4. . Tig. 24,

(i) The pottery
The excavated pottery has all the general traits of the neolithic pottery familiar
to us from other sites !:: the lower Deccan, such as Brahmagiri, Smg:m_ahllu,mﬂc.: it has
a thick greyish or alternately brawnish colour, occasionally with a burnished exterior, and
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i5 often coarse and hand-made. Greyish and brownish wares are found in more or less
equal proportions, though the latter has a greater variety of forms, Grooves on ledges
and incised herring-bone patterns appear as a common decoration. Except a single
sherd (not illustrated) with irregular streaks of brownish red on the grey fabric, painted
sherds are absent.  Of the utilitarian types may be mentioned a fragment of a lipped pot
and two spout-fragments, one in fragile and coarse brownish texture from layer 3 of
NV-363/B2 and the other in the characteristic greyish fabric with burnished surface and
with ®eaded rim, from layer 2 of NV-363/D2, It may be mentioned here that spouts form
a popular device in the neolithic pottery. The outstanding pottery-type is that with a
widely Haring featureless nim, thickening down towards the neck and shoulder, which
is often externally ledged or ribbed, :mg a globular body, The thickness of the wares
varies; generally speaking, specimens of thinner fabric are commoner in the greyish ware.
One of the types in this group is that of a hand-made straight-sided deep bowl, of coarse
fabric but burnished, with a slightly inturned featureless nim, sometimes evincing slight
variations in the nm-form. It its analogues at Brahmagin.
The selected pottery-types are described below,

Types 1-12 (figs. 25 and 26)

T3pe 1. Pot of pale-red ware, with a flaring featureless rim, concave neck widening (o a
E‘anﬂu:nﬂ'r. though crudely, ribbed shoulder and a bulging spheroidal body. OF coarse hand-made
bric and wregular thickness and indiffevently fired, it has a pale-red slip, A characteristic neolithic
pot-urn type, From pit 2 cut into layer 3. Variant la, of similar fabnc, differs from the arch-type
mainly in the distinctive high neck and rather less blunt im.  From layer 2. Fariaat [ has a thioner
I.houg; blunt featureless rim, thickening towards the peck, and is better fired. From layer 2.
Variant Ic has a narrower neck and an externally obliquely chamfered rim and weakly ribbed shoulder.
It is of ochreous red fabric. From layer 3.  Variant 1d is sinmular to the preceding but is of coarse
];.,ale- ware fabric with a gritty core and semi-burnished look. From pit 2 cut into layer 3.
ariant I s stmilar to Variant te but is larger and of thicker and coarser fabric and proportions and
i treated with reddish brown slip. From layer 2.

Type 2. Typical pale-grey pot with o distinctive externally obliquely cut rim and prominent
neck. :,.:P coarse fabric and apparently hand-made, it has a semi-burnis exterior.
From pit 2 cut into layer 3.  Varant 2a is characterized by a clubbed and pointed rim and coarser
fabric. From pit | cutinto layer 3. Varant 2b is a fine specimen of sl.i;:lpcd and burnished dark-
grey ware, wﬂ]? a more prominent top ridge and clubbing of the rim and weakly corrugated neck.
From the same pit.

Tipe 3. Pale-grey ware [ragment with a flaring externally squarc-cut and elliptically collared
rim. It had a coarse texturs, TFrom pit 1 cut into layer 3.

Tpe £.  Pale-grey ware with a clasing and d rim and a weak groove above the
ahmlld:? It is of ﬂtdl!:.l.m fah:i‘:tan& fairly evenly fired. From layer 2.

Tspe 3.  Pale greyish-brown ware pot, with out-turned and externally obliquely cut rim, weakly

shoulder and steep profile. Of medium, though gritty, fabric and thin section, it has a
semi-burnished exterior. From pit 2 cut into layer 3. Vardaat 5ais a thin coarse reddish-brown
fragment with an out-turned and externally cut rim and steep profile.  From layer 2,

Type 6, Unigque vase or. of pale-greyish ware, with incurved thickened and sharpened ri
irre o tﬂ:dy and hﬁﬁ' ﬂal?bm. Indifferently potted; but treated with & pl;‘;: red :ﬁ
From pit 2 cut into layer 3.

Type 7. Lid of pale ware with an everted and internally thickened rim and shallow convex
base. Of coarse fabric, From pit 1 cut into layer 3. Variaat 7a, of dark greyish ware, differs from
the arch-type in its thinner section, internally chamfered rim and shallower base. Of coarse fabric,
it has a semi-burnished exterior. From pit 1 cut into layer 3.
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Fio, 25, Neolithic pottery-types from the excavation at Nagarjunakynda
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Type 8, Lid of ware with sharpened and externally obliquely cut rim and ta
conical body. Of umr;:ck Fﬂtnt From pit 1 cut into layer 3. % pocidg

Tipe 9. Decp bowl of pale-grey ware with an incurved featureless rim and globular body. OF
course fabric, it has a semi-barnished exterior, From pit 2 cutinlo layer 3. Vanant 9¢, of pale grey
ware, differs ouly in the more sharpened rim.  Of medium fabric, it has a more burnished & cr
than the arch<type, From pit | cut into layer 3,  Variaat 95 is a dull-red ware fragment with a more
blunted and straight rim, Of coarse fabric. Fram layer 2. Fariant %, of pale-brown coarse ware
with smoky patches, has a sharpened straight rim and receding profile.  From layer 2. Variam! 9d
has a distinetive inturned featureless rim and a more globular body. Of pale-grey ware and medium
fahric, it is polished on the exterior. From pit | cut into layer 3.

1 \ ﬂ@? N
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§
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Fic, 26. Neolithic pottery-trper from the excavabion at Negarpunakonda

Type 10. Pale-brown ware bowl-fragment with a slightly incurved and externally bevelled rim
and straight body. OF dull medium fabric, it & unslipped. From layer 2.

Type 11, Thick coarse reddish-brown ware trough-fragment, with a flattened and slightly
thickened rim and straight profile. From layer2.  Farianf /1a is of thicker and larger proportions and
much coarser texture. From the same layer.

Type 12, Body-fragment of pale-grey ware with smoky patches, having an elliptical body
~and flattened base.  Of thin coarse fubnc. it is treated with a palegrey wash. From pit 1 cut into
layer 3. Variaat 1Za is a base-fragment of pale reddish-brown d fabric and has a thicker

‘and wider layer profile and irregular flatteried base.  From pit 1 cut mto layer 3,
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Type 13. Diminutive lid (?) of coarse fabric, with an externally cut rim and shallow body
and limited fat base, [t has two perforations on the sloping sides, the purpose of which is indeter-
minate, From pit | cut into layer 3.

Type 4. Short t of pale-grey ware, with an externally cut and incised spout rim and
conical spout mouth, OF medium faoric, it has & burnished exterior, From layer 2. Variant I4g,
of coarse reddish brown ware, is slightly bigger in size and has a wider opening, From layer 3.

Decorated pottery (fig. 27; pl. XXV B)

No. 1. Shoulder-fragment of coarse reddish-brown ware pot with incised herring-bone
pattern under double grooves. From layer 3.

No. 2. Shoulder-fragment of a eoarse reddish-brown ware pot with irregular vertical incised
slashes on the ribbed shoulder, From layer 2. '

No. 3. Shoulder-fragment of coarse pale-brown ware with short oblique incised slashes on the
ribbed shoulder., From layer 2,

No. 4. Bod}f-ﬁ'afmmt of pale-greyish red ware with numerous oblique stroaks in black
executed over the reddish brownsslipped body. The design s not apparent.  From pit 2 cat into
layer 3. Not illustrated.

Fro. 27, Neolithic decorated poitery from the excavation af Nagarjunakenda
(iv) Micraliths
It is interesting 1o note that a few irrchlnr chert and agate mrc-ﬁ'aﬂmnus, including

a fine agate fluted core and a few worked bladelets (fig. 28; pl. XXXVII A), occurred in
the uppermost layer of NV-382/E4. These wols are later than the Epi-Palacolithic micro-
lithic industry from the north-east corner of the valley reported above (pp. 90-93). The
fluted core particilarly will fit well, on existing analogies, into the neolithic industry,
though its stratigraphic association with the neoliths has yet to be proved.

The microliths are described below.

Fig 28; pl, XXXVII A

No. 1. Flattened fluted short blade-core on smoky banded agate with a thin cortical pateh at
the bottom-cod.

No. 2. Thin-buck cortexed core-lump of agate with parallel blade-trimmed negative scars
on the upper side,

Perforated vesels ase o feature of neolithic pottery and oceur at Sanganakelly and
Brahmagiri.
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No. 3. Thick corlexed fHake of agate with incomplete marginal trimming.

No. 4. Nice small bladelet (lamelles) on crystal with mid-rib and serrated pointed end on
upper side and flake-scar on the underside,

No. 5. Irregular lump of banded agate with a geode in it, exhibiting partial ribbon-trimmi
on one side. Perhaps d.hcgrdcd as unﬁuhlc. = % -

No. 6. Small nosed flake-seraper of mottled chert, with very steep careful retouch on its
periphery—perhaps to serve as a scraper,

a } 2 - NS
Fic. 28. Micaliths from the excavation at Nagarjunakonda

Allied to this later microlithic industry was an excellent specimen of an attenuated
short-blade fluted core on crystal (no. 7) from Sector SII near river Krishna, showing the
cross-flaking technique. It is typical of the short-blade cores accompanying neolithic
industries as at Sanganakallu, Nagaldinne, etc.

(v) Ammal-bones

The bone- ts from the excavation were invariably found in association with
thewﬂapadrmmum and in one case came from an ashy pit in trench 2 of
NV-362. They were mostly animal-bones, including large-sized joints and tecth, but a
few human and bird-bones were also noticed. No occurrence of human bones inside pots
was met with, It is interesting to note that the examination of a select number of animal-
bones has revealed the prevalence of domesticated buffalo and spotted deer during the
neolithic period.

Dr, C. P. Gnanamuthu, Director, Zoological Laboratory, University of Madras,
o whom a few bones were sent for identification, reports as [ollows:

“The preliminary examination of a few selected animal-bones recovered from pit |
in Treuchf&‘.’!f]ﬂ reveals that they can be identified with those of Bos bubalus, probably
the domesticated buffalo, whose upper jaw, part of the shoulder-blade and part of the
front limbs were available, and of Axis axis {spotted deer) the hind portions of whose jaw
were also available. The nature of the bones indicates a state of semi-fossilization,”

"The suthor acknowledges his indebtedness o Dr. Gunanamuthu for the identification of the
hones sent to him.
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Nos. J-3. Parts of the front limbs and shoulder-blade of Dot bubad (domestieated buffalo).
No. 4. Part of rght side of the upper jaw of Bos bubalus, _
Nei, 5-7. Parts of the hind portion of the jaw of Axis axis (spotied deer).

(vi) Miscellaneous

Of thie miscellancous objects from the excavation, mention may be made of a
spheroid ball of weathered sandstone of creamy colour with red patches, recovered from
layer 3 of NV-564/A2.

(wii) Conclusion

On the whole, the cumulative effect of the evidence, meagre though it is, is in favour
of considering the area (Locality F and its environg) as a probable area of neolithic
occupation, despite the fact that none of the trenches gave any indication of the existence
of a manufactory. As for the neolithic culture itself, the consensus of evidence will
argue in favour of its being coeval, in the broadest sense, with the upper levels (11, 1) of
Sanganakallu, and the upper levels of Brahmiagini I (A and B), Apart from the pointed-
butted oval-sectioned axe which is reasonably plentiful here, the most typical tool of the
neolithic industry in the valley would unquestionably seem to be the pick-hoe or pick-
chisel, with 2 twin working edge, high polish, flat, occasionally curved underside, general
arched longitudinal profilc and high semi-clliptical or even sub-oblong cross-section.
Both from its presence here and its comparative absence in this bulk elsewhere in the Deccan,
it is to be deemed as a distinctive tool-type of Nagarjunakonda valley,

Although any structural evidence of this neolithic phase is lacking at present, it
may be forthcoming when more extensive excavations are conducted in all the possible
areas. It is reasonable to hope that a factory might be available at some spot and
around it would be found the vestiges of habitation in a more comprehensive manner.
The present evidence, particularly the prolific occurrence of tols in such a limited excava-
tion and of the ashy pits, is highly suggestive of this. The admm:ﬁ? SCTappy occurrence
of some very small copper fragments may at Jeast tend 1o give the industry a1 “chalcolithic’
colouring. [t would be well-nigh impossible to assess the duration of the industry, on
the basis of the stratigraphic cvidence at our disposal at present. It seems, however,
to give out the suggestion that since, on the one hand, in the two upper layers, 2 and 1,
the neolithic tools continue to occur in a feeble way, and, on the other, many pieces of iron
slag are available only in the upper layers but not in the lowest layer, the residemt
neolithic culture, at its last stage overlapped with a new (intrusive?) culture, which on the
analogy of other sites, is likely to be none else but the megalithic culture. But since it
woul?vinually be bcgg:u:&g the question to anticipate the answer in the present exiguous
state of data in this regard, it can only be hoped that further extensive excavations in this
area—in the vicinity of which a few megaliths are also available—will pave the way for
coming to grips with the issue.

7. EPILOGUE

Concluding our above treatment of the Old and New Stone industries of
Nagarjunakonda, we may see that the valley, which was topographically sheltered and
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withal geographically wellsuited to the needs and functions of the primitive Stone
settlers, represents a cross-section of the technological progress of early man against ic
environmental conditions.

On the one hand, the great concentration of Lower Palaeolithic tools in the valley
would not so much be against the surmise of a fairly decent size of the Stone Age setile-
ment as of an unequally though differentially dense original forested condition of the
terrain,

The functionally progressive trends in the flake-scraper equi t of the subsequent
stage, located well '-\"ILE.I.IJ the valley, would imply a m:;rc’a con(-f-,:lnétf? penetration of the
mntenor.

The prolixity of the '.'E]]:PH Palacolithic blade-awl-scraper-burin outfit on the
central high grounds of the _ in the typologically still more developed stage, would
sharply reflect not merely the tapping of the suitable raw material for tools in the
veins of the rocks, etc., but also a fundamental shift in the nature of occupation and
appliances, no doubt caused by a change in climate. For, it would certainly imply a
specific evaluation of the immediate requirements of the situation, in the picture of which
unwieldy vegetation-cover and too risky big game around alike are unlikely to have existed.
This would, to a degree, also imply emancipation from elemental cares.

The succeeding purely microlithic stage would plainly portray the busy and self-
reliant food-gatherer who knew his small-game targets.

The further continuation of man, though presumably after a considerable lapse of
time, through the revolution in the form of the neolithic industrial endeavour here, would
only confirm his steady conquest of both the environment as well as the mode of life and
put him on the way to community-life.

The rituals, eschatological beliefs and other non-material sociological differentiae
of a stage past the neolithic barbarism would scem to be reflected in the material evidence
in the shape of the megalithic monuments of the valley.

The semi-urban status the valley received in the early historic times is well-known
1o us,

In fine, there is a broad continuity in the albeit oscillatory regimes of cultural
activity, the dark gaps of which may perhaps be cited as instances of the periodic drag-
ging on prior to the stimuli of contacts rousing them mmln the aggregate, they
rzquﬂemthzmrdmol'mmﬁnmmﬂgcrf,thmgh to civilization in the
valley.

The valley will go under water in the immediate future. ~ Any attempt at further
systematic collection of field-data not only here but also in the neighbouring zones falli
within the catchment-area of the Nagarjunasagar Dam, in the basins of the affluents
nullah-systems of the Krishna, would undoubtedly earn a grateful acclaim from posterity.
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1. INTRODUCTION

period between the latter half of the sixth and the first half of the tenth century,
an interval of four hundred years, marks an important epoch in the history of south
India and its culture. It coincides with the rise to power of three important dgnasties,
the Chilukyas of Badami (District Bijapur), the Pallavas of Kanchi {modemn Kanct{x;mrnm]
and the Pil;:glyas of Madurai and simultaneously with the revival of Saivism and Vaishnpa-
vism heralded by the Nayanmars and Alvirs in the Tamil country, This religious revival,
accompanied by an enormous literary output and a uent development of art,
architecture, sculpture and painting, was in no way impeded by the almost constant wars
among the three dlynas__tica. which rivalled each other for imperial power, with smaller
dynastics, none the fess important, thrown into the conflicts or taking sides with one or the
other of the main powers. Such smaller dynasties were the Telugu-Cholas, who had
their kingdom between those of the Chalukyas and the Pallavas, the Muttaraiyars, who
ruled over the territory between those of the Pallavas and the Pandyas, and the Gangas,
who held the territory south of the Chalukya and west of the Pallava kingdoms (fig. 1).
These dynasties, like the main ones, were no less contributors to the development of art and
architecture in their respective regions. In fact, there appears to have been a keen rivalry
in the creation of artistic monuments in the different parts of the country under these
dynasties, major and minor, with the result that the period witnessed, for the first tm¢,
a very large output of ‘Emaumt monuments in stone, mostly of the Saivite and Vaishpa-
vite creeds, Jainism also was still having some hold in spite of the resurgent Saivism and
Vaishpavism, but Buddhism was vanishing.

Both gw}lphhlly and politically, the Pallavas of Kanchi inevitably formed the
central power. hey had to hold agahatﬂmcﬁﬁhkwuf&damidmingythtﬁm'm
of the period and the Rashirakiitas of Manyakheta, who rose to importance in
the place of the Chizlukyas in the latter half of the period, on one side, and the Pandyas,
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who ruled continuously for the entire period, on the other.  They developed also for the
first time arehitecture and sculpture in the hardest varieties of loeal stone, which thie other
dynasties, particularly the Pﬁgd{a’! and the Muttaraivars also tﬁnk_ctl:} and’ developed
according to their own and slightly different concepts, while ihe Chilukyas and the
Rashirakiitas continued the pre-existing and almost umbroken tradition of rock-architec-
ture and sculpture of the Deccan and the north.

Though the political history of the early Pullavas would start with Simhavishou
\erca A0, 550-80), the founder of the line, (he originator of Pallava architecture and
sculpture was his great son Mahendravarman I [efrea A0, 580-630), who inherited from his
father a:l:. cmpire c:tmdin'ic&um IJJI:: Nur}t{h Emuar. north of Kanchi, to the Kavfﬁ ]11"
the south and continued struggle with the other contending particularly the
Chialukyas and the Pagdyas. The greal achievement of Mnthmvnnnnn m the ficld
of rock-architecture. was not merely his inwoduction of the 1ec ue of cuuing
into rock and the creation of stone temples for the first time in the south, but also the
inevitable choice of hard rocks like granite and gneiss and the perfection lis workmen
attained in the new material within a short period. In this he was really vichitra-chitto
‘the curious- or inventive-minded’, as he claims himself it the exuliation of his first achicve-
ment, viz, the excavation of the cave-temple for the Trinity af Mandagappatii.  In his
mscription’ in the cave-t ¢, he says, with justifiable pride, that he created the @alana
(home] named after one of his titles lakshita, “the distinguished’, without the use of the
traditiona] material, such as brick, timber, metal, mortar and plasier, for Brahma, I$vara
and Visligy, and calls himself, wtohiira-chitta. This Lakshitivatana was really
distinguished in two important ways: one was, as the inscription says, that it was not a
coustruction: out of the ordinary material; the other was that it was excavated in hard
rock—a material not tackled ethier by the contemporary Chalukyns o the earlier d-t,r:a.m:s
of the Deccan and porth India.  The material wrought by the Mauryas, Andhras, Guptas,
Ihshvikus and Chilukyas, to mention ouly the most important q?r;v: cirlier dynasties,
was deliberately-chosens sofl ok, such as sandsione, trap or sitnilar material, as 4 survey
of dLElpr monuments and sculptures in north India, the Deccan and west India would clearly
mdcicate,’
... The choice of such soft material as would lend itself 10 cutting and working like wood
ndicates that the stone-workers were really carpeniers atir.!':_imiu craftsmen skilled in
minor decorative arts who had tumed masons, the choice being due to the fact that the

rw India, XVI1 lﬁﬁ&éﬂ. pp: 14 . s
) auryan columns and sculptures are mostly out of & close-grained sandytone fini
with & ligh polish.  The Buddhist cave-temples of Ajanta, Amn% Karle, Bhnja, etc., are excava-
tions into the well-formed trap abundant in those areas. In the castern Decean and the adjoining
constal strip, the choice of the Andhras and Ikshvakus was.the soft marbledike limestone, which
adorned the famous monuments of Amaravati, N juntkonda, Jaggayyapetta and other 5.
The earlier Orissan caves and the later ones at ﬁﬁmﬂdn, Mognﬁlpmm and Undawﬂlgl;fm
a{:hmyvmusm the sandstone outcropping from lcal laterite, The Guptas followed the
Mauryas in the choice of sandstone a3 their material, and so did the Ohdlukyas of Badami, The
Rashtrakilfas, who mainly took over the development of architecture and sculpture in the Deccan
and north Mysore, continued to employ the same soft material a» at Ellora.  ater

the Kakativas and the Ho rﬂhmmnmmmmwmmmmm
chianging over from trap and sandstone to tome,  This change had been: anticipated eqr

the authors of the Bhairavakonda cave-temples in Nellore District, who excavated into 2 schist material
closely resembling soapstone and found as+ an intrusion in the Udayagiri hills. In the north, the
cential cave- es and the medieval and later structural are of sandstone and
like mat which, particularly sandstone, was also later chosen by Muslim dynasties.
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stone material they chose was more I)cmmncnt than wood, ivory or stucco. The inserip-
tion from Sanchi mentioning the guild of the ivory-carvers of Vidisi as the authors of one
of the feragas’ would substantiate this.

It is against this b und that Mahendravarman’s idea of tackling the hardest
of the rocks and the success he achieved have to be viewed. In this he is to be compared
with the great emperor Afoka and the latter’s grandson Dasaratha, who, perhaps for the
first time in the history of India, excavated into the hard boulders of quartzose-gueiss near
Gaya (Bihar). Their Barabar and the Nagarjuni caves were excavated by quarrying
into the hardest rock and carving and polishing it with infinite labour, which technique
started and ended there within the same century.  The Mauryan artisans were, at the same
time, no less adepts in the sofier sandstone, and this tradition started by them continued for
centurics. They could easily quarry the material in large blocks, work it to some extent
on the guarry-site and trﬁns]}nrt the roughly-finished product over great distances for final
erection and finish, It is, however, not ull abont after one thousand years, under the
Pallavas, that we find hard rocks being again used cither for cutting in as caves or
cutting out as shrines or for building up into structural :ﬁn‘:iﬂcs at places far away from
the quariy-sites.  Following the Pallavas, the Pandyas and the Muttaraiyars did likewise
and thus established the tradition of construction in hard stone material, n.:r’l':iult, in the time
of the Cholas, reached its high watermark in the Brihadiévara témples at Tanjavur and
Gangaikondacholapuram, The same material continued to be employed by subsequent
dynasties—the later Papdyas, the Vijayanagara rulers, the Niyakas—and has been
employed even in modern times in the south with greater dexterity in quarrying and
working, Thus, Pallava architccture and art would stand distinet both in jts material and
technique from the rest of their contemporary counterparts as an appropriate creation
of a lakyhita (idealist), who was also a wchitra-chitta.

Owing to the inherent nature of the rock-material and its difference from the
materials employed by the contemporary Chalukyas and the carlier dynasties, the technique
ane the results inevitably differed from the others. While the softer varieties of stone
could be guarried into large blocks easily by th;.lf:ick and fimshed with the chisel and
hammer, the entire work on the hard stones would be patient Ekt:irrg.-in and finishing
with cliisel and hammer alone involving greater time, labour and skill. iis and the fact
that the Pallave workimen, who excavited the early cave-temples, were working in a new
material of hitherto-unknown qualities, mass and tensile strength naturally lmited the
size (depth and height) of the excavation as compared with the larger excavations of the
Chilukyas, the cave-temples of the Deccan and western India and the caves of Orissa.
The Ghﬁiuk(zn and the earlier excavators had not only the benefit of softer material
bt could draw from a long experience extending to about a thousand years.

The beams, brackets and pillars of the cave-temples of the Pallavas were therefore
short, very massive with almost no sculptural decoration and with the minimum inter-
columnar space, Likewise, the interiors of the cave-temples and the exteriors of the cut-
out temples could have only a limited amount of sculptural decoration, the few sculptures
being large-sized, as opposed to the density and lavishness of sculpture and decoration in
the sandstone and other materials of contemporary and eatlier dates. The same wll
lisve to be said about the stone structural temples of the Pallavas and the dynasties that
followed themn in the south. Contrary to this, the employment of softer stones by the
dynasties that succeeded the Chidlukyas greatly tempted sculptural and other embellishments
over entire spaces exposed 1o view, During the time of the Hoysalas this reached such a

Yohin Marshall and others, The Monuments of Saicht (Delhi, 1940y, T, p. 242,
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stage that there was no square inch of the temple-surface that was left unadomed either
bt;Eculptum or dmgmull'h sculpture mniauiuﬁ the Pallavas and deyeloped after them
did, therefore, never reach that ing effect, the monuments maintained a balance
between architecture and decoration, the architecture tending in the earlier examples to
be what may be called severe, The sculptures in the earlier cave-temples and monolithic
and structural temples of the Pallavas are mainly bas-reliefs of large size, judiciowly
distributed and not cut more or less in the round or almost cut out as in the contemporary
Chalukyan and Rishtrakiita examples. Whatever further embellishments the monuments
needed were supplied by a thin coat of plaster over the smoothened stone surface and
painting or stucco thereon. The scheme of plasiering the interiors was employed for
different reasons after the Maur{z' in the Buddhist cave-temples and zikdras, where it
evidently took the place of the mmpnlhh. The surface of the trap could not be
finished smooth and polished like the Mauryan _

because throughout the ages the brick and timber structures had been plastered and
painted: the brick structures were plastered primarily for protection and

wooden carvings, for embellishment. Similarly, the friable nature of the soft rock needed
a protective coating which was also made decorative.

The cave-temples excavated by Mahendra—the Maliendra style—are characterized by
ﬁmﬁﬁciw of plan and decoration and paucity of sculpture and massiveness of the pillar.
Such cave-temples continued to be excavated by the successors of Mahendra almost till the
close of the line, side by side with a more ornate series of cave-temples initiated by Mamalla
(630-68) which has been called below the Mimalla style cave- and the structural
temples that were built from the time of Paramesvaravarman 1 (672-700), Thus, though
the later kings made innovations of their own, they aléo adhered to the traditional ty
iniliat:dbfu dra, who first wrought in stone in south India, The Mahendra style
caumm:té: would fall under three periods, the temples of the first period being those
excavated by Mahendra or con witlt him, those of the secons excavated
in the interval betweéen the reigns of Mamalla and Nandivarman 11 (731-96) and the third
period coinciding with the later Pallavas from Nandivarman 11 enwards.

2. CAVE-TEMPLES
A. Tur MAHEXDRA STYLE
(i) Period I

The cave-temples excavated by Mahendra (cirea A.p, 580-630) are si excavations,
each consisting of a pillared \;u'andah-withashém cut into either the back or one of the
side-walls according to the direction which the main fagade or M'&mt_dmm
faced. Thus, in mandapas facing south or nosth, the shrine-célls were often cut
% 83 to face cast or west, while in mandapas facing east or west the shrine-cells were cut
behind the mandapas. The cave-temples cut into the living rock were necessarily dﬂ!ﬁd
to show the interior aspect of the structural monuments they imitated. They are essentially
of the maydapa type," which have been common and are even now common all over

' Both according to nscriptions and ne !
e, Kabmapatan Crupabat i popula sge,thePallava cave-tompinare called o'
mandapa, ctv:,tmﬁc place where the Iﬁm cave _l:lidkml'uf Mahendrs s 1 is il called
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south India, built for special purposes within the precincts of large temples or far awa

from them, on tank-bunds and river-banks and inpgardcns where the :Pocmiana] ade:ir.;-F
is taken for # temporary hall during the annual festivals—the mandapas for ulsava, snapana,
alonkdra or parvettai. mandapas, which are pillared halls, open or closed, with a flat
roof (or sm‘ng roof in places with heavy rainfall), contain a small shrine either in the
centre or nd.

The cave-temples excavated by Mahendra in Topdai-mangalam are authenticated
by his own inscriptions, very often a dedicatory verse or a string of his titles, and can,
therefore, form the types for the study of similar ones without inscriptions and later ones
excavated his successors. The cave-temples that are so authenticated and can be

arranged, ing to their general character, development, decorative
and sculpt details, are the following:

(1) Lakshitayatana {Trim{rti) cave-temple at Mandagappattu (pl. XXXIX AJ,

(2) Paficha-pindava cave-temple at Pallavaram (now used as a uslim dmrg&ﬁ%,

3) second [Siva) cave-temple at Mamandur, called in its inscriptions Rudreodlisvara,

4) Kal-mandakam cave-temple at Kuranganilmuttam, very closcly resembling
the one at Pallavaram, though unfinished and without Pallava inscriptions,

5) Vasante§vara (larger) cave-temple at Vallam,
6) Mahendra-Vishpu-griha cave-temple at Mahendravadi (pl. XXXIX B),
Vishnu cave-temple at Mamandur,
8 Lalitinkura-Pallavesvara-griha (or the upper rock-cut cave-temple) at
Tiruchirappalli,
(9 rrumallesvarilaya cave-temple at Dalavanur (pl. XL A), and
(10) Avanibhijana-PallaveSvara-griha cave-temple at Siyamangalam,

All these cave-temples, except the one at 'I'iruchirapﬁalli, are located in the Pallava
country of Tondai-mapdalam, the one at Tiruchirappalli forming the only example
farther south in the Chola country on the bank of the Kaveri, up to which boundary
Mahendravarman inherited the kingdom from his father. This monument is also the
only example excavated near the summit of the hill, while the rest are nearer the base of
the rocks. The unfinished excavations at Vilappakimm and Aragandanallur also belong
to the Mahendra style.

The mandapa of the cave-temples is often divided into proximal and distal sections,
the outer corresponding to the d-mandapa and the inner to the ardha-mandapa, The
makd-m a has o its front a row of pillars and pilasters usually four in all’ but sometimes
six or eight. Inall cases, the two extreme columns are pilasters in antis, while the inter-
mediate ones are pillars, A similar number forming the inner row and in line with the
members of the outer Tow separates the mahd-mandapa and the ardha-mandapa, as in the
mem’ “and Pallavaram cave-tcmples, Rudravilifvara at Mamandur, Kal-
mian at Kuranganilmuttam, unfinished cave-temples a1 Vilappakkam and Ara-
gnd'anﬂlur, Vishnu cave-temple at Mahendravadi and the cave-temple at Siyamangalam.

n all these cases, the shrine, one or more in number, is excavated into the hind walls,

"The examples are the Lakshitdyatana at Mand attu, Rudravalifvara at Mamandur,
Kal-mandakam at Kuranganilmuttam, Vasantesyara at Va Satrumalla’s cave at Dalavanur,
Avanibhdjana’s cave at Siyamangalam and Vishou cave at Mahendrvadi.

*The Paficha-pipdava cave at Pallavaram, Lalitankura’s cave at Tiruchirappalli and the
unfinished cave at nallur are examples of six-pillared and the unfinished cave at
Vilappakkam of eight- mahi-magdapas.
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The examples with a single shrine cut into the hind wull are the Vasante$vara at Vallam,
Vishnu cave-temples at Mahendravadi and Mamandur and the cave-temple at Siyamin-
galam, The earliest example at Mandagappattu, as also the Rudravalifvara and Kal-
mandikam, have s triple shrine. The Pallavaram cave-temple has five shrine-cells, while
the unfinished Vilapp m onc liaz seven, the lateral cells of the ardbe- and mahd-ma.

of the Kal-mandakam being later additions to the original scheme, Thus, the nt

and disposition of the shriues, in cases where they exceed one, are in accordance with the
pillars of the mandapa or mandapos in frant, each shrine-opening corresponding to the
mtercolumnar space (aikana) Between the pilaster and pillar on one hand and one pillar
and another on the other.

The fagade as well as the shrine of the Kal-mandakam, Rudravilidvara, Vasante$vara,
and the Vishon cave-temples at Mahendravadi and Mamandur Face almost east, while those
at Mandagappat, Vilappakkam and Siyamangalam face almost west.  Pallavaram is
the only example in the series where the mapdapa-fagade and shrines fice due south. The
Lalitdnkura and Sstrumalla cave-temples st Tiruchirappalli and Dalavanor are examples
with the mandape facing south and 1he shrine curt into I:I]:e lateral wall—the eastern one at
Tiruchirappalld and western one a1 Dalavamur—so thuy the shrines face wesi and ecast
rﬂpcr:lh'('.ﬂr, I the Dalavanur cave, the lirge mandapa, with a single row of pillars and
pilastersonits fagade, & divided into two flooslevels, the slightly lower front section corres-
ponding (o the mehd-mandapa 2nd the rear section Lo the ardha-mapdapa. 1t is on the western
wall of the ardha-mandapa portion that the shrine is cut with a small porehi-like pillared eizadapa
in front of it, also rock-cul and standing on the flocr of the ardka-mandage on a still higher
plinth.  In the case of the Tiruchirappalli cave-temple, there is, however, an inner mow
of pillars and pilasters very close to the hind wall, with & small passage in between, while
the principal shrine is cut into the middle of the sideswall of the larger nmp.gf:fd in front
between the twe rows of columns.  This is a fearure which is not of Pallava ongin, but is
found in the Phndya country, to which Tiruchivappalli is pearer—wimess the cave-temples
at Tirupparankunram,

The plun of the cave-temples being as described above, the from elevation of the
lagade, which i oflen cul buck 1o 2 varving depth inte ihe sloping face of the rock according
to the degree of ihic slope and the height rcﬂluirﬂd by the fagade, is eut with an adhishthana
(basement with moulded parts] having a flight of rock-cut steps in front and the pillars
and pilasters over it.  On the m};u_r the pillars and pilasters are cut massive fotitds (corbels)
with a heavy beam. The rough overhanging It p_rojrftmp{ above the beam with it
natyral irregular outline is 1eft us a Lapeta (cornice) and 8 ravely moulded into.a régular
flexed comice and otnamented by Afdu-arches. This kind of well-formed kapata with
kidie-arches s found only in the Dalavanur cive-temple, while in the rest of Mahendma's
monuments the rough ledge itself serves ws the Agpota.  The Pallavaram cave-temple has,
over its rough kapefa, mouldin correspanding to the terrmee-work of structnral mandapas—
a feature W?lif.']‘l is also noticed at Dalavanur,

The massive pillars are divided into three regions, the top and bottom of which are
cubical fadurams and the intervening part bevelled at the corners 50 23 1o have eight faces
and an octagonal plan, called dattn.  While the pilusters also correspond o this shape in
the Mandagappaitu, Vallam and Sivamangalam cave-temples, they remain retragonal
throughout base 1o top in the others.  Tn some rare cases; ¢l on the top of the pillar,
or pilaster and below the potikd is a plank of sides slightly greater than 1h¢_m': of the pillar
cortesponding 1o the sbacus ( phalake), & constituent member of the capital of pillars in
general. This s found in the Dalavanur cave-temple, where the lower surface of the
phalika is also miarked by lotus-petals—the padme being another component of the pormal
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pillar-capital. Thus, the presence of these suggests that the upper Saduram would corves-
pond 1o the lower members of the capital, viz. the kalase, tadi and kambha,'

"The fiees of the top and bottom fadurams are ornamented with engraved circular
Iotus-medallions. The earlicr caves, those at Mandagappattu, Pallavaram and Kuranga-
nilmuttam snd the Siva caves at Mamandur and Vallam, do not have them,  While they
are all lots-medallions, as at Mahendravadi and Dalavanur and in the Vishnu cave at
Mamandur, at Tiruchirappalli and Siyamangalam there are, in addition, other maotifs
incised insde civenlar medallions, such as nmﬁm.r. kinmaris, mdtanige-nakras and scrolls of
foliage and loral designs. The Eﬂaﬂtﬂ‘s are cither adorned or unadarned in consonance
with the pillars, the only notable feature being that in the Sivamangalam cave-temple,
the place of the top medallion is taken by a small bas-relief panel.

The massive corbels either have a curved profile or are bevelled with an angular
outline.  The undersurface of the curved-profile corbels is often cut into a series of roll-
mouldings or fragiga with a median flat band, as if binding them, called patta. The Siva
cave-temple at Mamaudur alone hasa bevelled corbel with an angular profile, while among
the rest with cuived corbels it is the Tiruchirappalli and Siyamangalam ones alone that
hayve the taraiga and paffa in addition.

OF the sculptures, the most important ones would be the figures of door-keepers or
dvdra-patas, There are two dodra-pilas at cither end of the fagade of the mandapa in the
earliest cave-temple at Mandagappatty and the one gt Dalavanur, but none at all at
Pallavaram and m the Vishnu cave at Mamandur, At Siyamangalam, the last of the
series, there are two niches enclosed inside (ambhu-iorapas containing two hgures of
warriors in the positon of dedra-palas, In the Siva cave at Mamandur and in the
caves a1 Kuranganilmuttam, Vallam, Tiruchirappalli and Siyamangalam, the dvdra-
pilas are placed inside the mandapa on cither side of the shrine-entrance in pairs
according to the number of such entrunces. The two examples at Dalavanur and
Siyamangalam ire, therelore, unique in having dvira-pales both on the main fagades
and on the shrine-fronts inside. The dodra-palas ave two-armed  and either face
front or ate in semi-profile, resting on a massive club entwined by a serpent. Some
of them have often two horn-like appendages on their heads, a feature not exclusively
Pallava, as it is found in the contemporary Uhilukyan examples and in the cave-temples
round about Vijayavada and those at Bhairavakonda, as also in the Pandva country.
The M‘ZE:E cave-temple is unique in another respect in that it is the only examp
among Mahendra’s cave-tomples  that has a large bas-relief sculpture, depicting the
Ganghvatarana scene (ph. XLIX A}, in addition to the dvdra-pilas. e Dalavanur cave-
temple has, ou the o hand, a makara-terana spanning the entrance between the two
central pillars, the makaras on either side being carved on the front faces of the corbels
comcerned, ;ugﬁ::._ﬁng that the corbels represent makara-potikds. The makara-torapa is tound
again only in the Siyamangalam cave-iemple, but surmounting the niche or deva-koshiha
containing the two warrior-like on either side of the mandapa-fagade. The two
small bas-reliefs, taking the place of the decorative medallions, on the tops of the pilasters
of the Siyamangalam cave-temple are those of dancing Siva (perhaps the carliest =
tation of the form in Pallava sculpture) and Siva and Uma standing with the bull Euhmd
The frpnt face of the wp saduram of the pillars, on the other hand, has a lion with uplified
tail in place of the decorative medallion.

- 'Such a ﬁil:]gr_'wiihpm the capital-components has been, described by Jouveau-Dubreuil and
others as pillars without 'bulbous” capitals.
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The shrine-cells in all the cases are now :;-r:sthmd do not contain either a rock-cut
lisiga (as is common in the Chalukya, Pindya uttaraiyar cave-temples, or s seen at
Bhairavakonda, where the liga-pedestal at least is rock-cut) or any appropriate Siva or
Vishpu image. Often there is a slight relief of a pedestal cut at the Luc of the back wall

indicalinﬁat the deity in worship was either a wall-painting (bhitti-chitra) or was pickr.&
out in stucco from the plastered wall above the line of the pedestal. Tell-tale traces of
painted plaster extant in many cases, as also the absence of any original water-outlet in
the ¢ell, would confirm this. e shrine-fronts have often a moulded adhishihdna (fig, 2)
and a rock-cut flight of steps (sopdna) with a semi-ciruclar chandra-fila. The pilasters are
mostly plain from base to top without capitals, but in some cases with the capital complete
as at Tiruchirappalli. The entablature (prastara) has a curved kapota with kiidu-arches,

(i) Period 11

The cave-temples of Period 11in the Mahendra style, excavated by Narasimhavarman I
Mamalla (630-68), Paramedvaravarman 1 (672-700) and Narasirshavarman 11 Rajasiraha
(700-728), arranged in a chronological order on a comparative basis, confirmed m some
cases by epigraphical evidence, are eight in number:
ﬂig Orukal-magdapam at Tirukkalukkunram (pl. XLI),

2) Kotikal-mandapam at Mahabalipuram (pl. XL B),

|3) Narasimha cave-temple at Singapperumalkovil,

(4) Ranganitha cave-temple at Singavaram,

'5) and (6) two unfinished cave-temples at Mamandur,

(7 Dharmarﬁja-magﬁ:ipa or Atyantakima cave-temple at Mahabalipuram, assign-
able to Paramesvaravarman I, and

(8) Aliragnﬁhaitia-mal;ldnpa at Saluvankuppam, excavated by Narasimhavarman [
Rijasirhha (pl. XLIT A). -

The Sikhari-Pallavedvara cave-temple at Melacheri near Singavaram, though
bearing a Pallava name and situated in Tonpdai-magdalam, appears to be an aberrant

le, not of Pallava origin or type, since the character of its pillar, pilaster and corbel
is different from those of Pallava cave-temples; it has in addition a rock-cut lisiga with
dmdaiydr in ity central shrine, a feature unknown to the authentic Pallava cave-temples of
Tondai-magdalam,' including the solitary example at Tiruchirappalli in the Chola
country,

Among these cave-temples, those at Singavaram and Singapperumalkovil were dedica-
ted to Vishgu and the Kotikal-mandapa to Durga, the rest hﬂgzp dedicated to Siva. While
none of the Siva c&'wm-tcmrlns contains a rock-cut lisiga, the Lwnrsishjyu cave-iemples contain
stucco figures of Vishyu forms, now modernized. Atiragachanda-mandapa of Rija-
siraha alone contains a bas-relief panel of Somiskanda on the back wall of the cell, in
addition to two more on the back wall of the mandapa, one on either side of the shrine, The
carving of a bas-relief on the back wall of a shrine in place of a painting or stucco reliel]
particularly Somaskanda, appears to have started from the time of Paramefvaravarman I,
as the present study of the cave-temples has shown, Such a Somiskanda relief has
been cut in the cave and monolithic examples started by Mimalla and completed

"The name of Chundriditya, found in the i ion &s the excavator of the Pallavebvara cave,
South Indian ITaseriptions, X1 (1 no, 115, i not known in Palla alogy he been
satisfuctorily assigned to any uthu’prnmim;t dynasty. ool ol

122



THE PALLAVA ARCHITECTURE OF SOUTH INDIA

—

-

b ol

-

—

ORUKAL-MANDAPAM =  KOTIKAL-MANDAPAM

KONERI-MANDAPAM =  VARAHA=MANDAPA

=

—y

r
- == '
TRIMURTI CAVE-TEMPLE =  RAMANUJA-MANDAPA

ADHISHTHANA TYPES
IN PALLAVA CAVE-TEMPLES

—

e

RUDRAVALTSVARAM CAVE-TEMPLE « KALMANDAXAM CAVETEMPLE  » MAHENDRAVADI CAVE-TEMPLE

-

=

_F

MAMANDUR VISHNU CAVE-TEMPLE » SATRUMALLAS CAVE-TEMPLE  » LALITARKURAS CAVE-TLMPLE

<

—

»  DHARMARAJA-MANDAPA

e
T
o MAHISHAMARDINI MANDAPA

—

- o 1
+ ADIVARAMA CAVE-TEMPLL

SCALE (IF emme———  FEET
SCALE OF e — M FTPES

Fio, 2
123




AT - - ANCIENT INDIA, NO7 14

by Parsmesvaravarman-+; -as-in-the Dharmardja-ratha and Mahisha-mardini cave
Mahabalipuran. - |

While the general features enumerated for the eavetemples of Period 1 prevail in
Period 1T as well, there is a tendency for the pillars of the latter period 10 become thinner
and taller, sometimes flatter with an oblong section and the space between them wider,

All'the cave-temples of this period also consist of a pillared mapdapa with one or more
shrine-vells behind, the shrine-cell often with its frontage projecting into the mapdapa. While
all of them have a single shrine-cell behind, the only example with a triple rine-cell is
the Dharmardja-mandapa. ln all cases, the &apota of the mandapa still continues to be the
rough rock | jecting above the fagade, ot moulded into a regular kapota and devoid
ol kiidu-arches. ¢ corbels are bevelled in all cases except in the Atirapachanda-mandapa
of Rijasimha, which has leresiga-potikas, the bevelling in the case of the Singavaram cave-
temple being very obtuse and of very unusual form." The same cave-temple also has a
phalaka interposed between the corbel and the pillar or pilaster below. All the caye-
temples have two pillars and two pilusters on the fagade, the pillars with two Sadurams
and an intervening kaffe and the pilasters tcrraF:ml, except in the case of Singavaram,
where the jadurams and kattus are present with lotus-medallions embellishing the former.
Singavaram is also the only example in this series which has two dvdre-palas, one on cither
side of the facade of the front mandapa.

The mandapa is divided by an inner row of pillars and pilasters into ardhe- and mahd-
rnq!ufiapas in the Orukal-mandapam, Ranganitha cave-temple and Dhnrmari'a-mal;tqlaf,
while in the others, there is only a single mapdape. Projected shrine-cells with adkishihdna,
Eilastm and kapota with Adidu-arches are found in all cases except in the cave-temples at
Singapperumalkovil and Singavaram. Insome cases the pilasters of the shrine-fronts have
the capital-components, while in others they are simple shafts without capitals. In the
Orukal-mandapam and Dharmardja-mandapa the dvdra-pilas have been cut on cither side
of the central shrine, and there are van-ffﬁkir on either side of the central shrine of the
Kotikal-mandapam, which, sgnificantly, is dedicated to Durgd. They are absent in the
t.'urrr:imnriing places in the other cases, The Orukal-magdapam has, in addition, sculptures
of Bralim& and Vishgu on the back-wall of the ardke-mandapa on either side of the projected
shrine-front and two more figures like dedra-palas on either side-wall of the mahd-mandapa.
In all the examples, the shrine-cell does not contain any xulfmrc of the main deity, except
in the Atirapachapda-mandapa, as mentioned above (p. 122). The Singavaram cave-
temple has, like the one at Sivamangalam, panel-sculptures of two small female devotees
on vi:: ilasters of the inner row.  There is also a very fine Mahisha-mardini sculptare on
the mcEvfncc ndjoinimf)lhe fagade of the Singavaram cave | “pi. LI B), which is perhaps
the best specimen of Durgd in the Pallava period. Cave 5 at Mamandur, though un-
fintshed, indicates a very ambitious uttcmpt o excavate a larger cave-temple with 2
pillared verandah running round a string of five central shrines.

(iii)  Period 11T

The vave-temples of Period 111 in the Mahendra style are less interesting, The
Kﬂm“vilang'.ui q;aw:-tt.mpl: s the l._!llh’ cxamplc in the Pallava country {Tﬂﬂdﬂi‘MBUdﬂm]

“The corbel with a curved profile (ofien with leraiga), which ischaracteristic of the Chalukyan
examples, thus a to have only a passing phase in Pallava architecture. The corbels
with & bevel sharp angle becomes more common n later Pallava and contemporary Pindya
and Muttarsiyar examples in the south.  The Inter evolved types of the Chola, Vi and
Niayaka are but derivatives of the bevelled type. =, VHEYARAGATS
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of a.simple rock-cut cell without a rock-cut mapdapa in front, but such cell-shrines are more
common in the Pandva and Muttaraiyar arcas, most of them contemporary with the later
Pallava period. It eontains a flat bas-relief of Vishpu inside the narraw cell.  The two
smaller cave-temples at Vallam, one dedicated to Vishou with very thin pillars and
bevelled corbels on the fagade (now broken) and the other 1o Siva; would also belong to
the same period,

B. Tae Mimartta StyrE

Mahendra’s worthy successor Narasirnhavarmdn 1 Mamalla (630-68), in addition
10 excavating & few cave-temples in the Mahendra style, initiated a new and more ornate
series of cut-in cave-temples, cat-out shrines (vimdnas or rathas) and some open-air bas-
veliel compositions of considerable size. The cave-temples in the Mamalla style, which
continued to be in vogue for about two gencrations after him or were completions by his
immediate successors of those initiated by him, are all confined to Mahabalipuram. The
most outstanding advance noted in these caves is a fuller representation of the mandapa in
its frontal and intenor ts, making the stone copies more true to their contemporary
structural originals, While in the Mahendra style the mandapa-fagade stops short of the
entablature {dpnm‘am}, in most cases with an unfinished kapota (excepting Dalavanur which
has a finished one, above; p. 120), in the Mamalla style the prastora is fully finished with
kapota and kiidu-arches and also carries the .s_trinﬁ of miniature shrines, mml’l_y filids (obleng
with wagon-top roofs) constituting the hdra with interconnecting lengths of cloisters.

The pillars (fig: 3) of the fagade resemble more the conventional type of contemporary
structural cxam in having capital-components in addition to being more slender and
waller than those of the Mahendra style.  The capitals contain all the members mounted on
the top of the shaft such as kalasa, tadi, kumbha, padma and phalaka, the phalaka being omitted
in some cases. A notable example, marking, as it were, the transition from the Mahentra
to the Mamalla stvle, is to be found in the Koneri-mandapam, where the fagade-pillars
are dlender and tall as in the Mahendra style, while the pillars in the inner row are with
capitalsin the Mamalla style.  The bases of the pillars are often found shaped into squatting
gyalas and lions, ‘The shrine-cells, inall cases well-projected into the mapdapa, have all the
angas of a pimdna-front, viz. moulded adkishihina, pilasters or kudyu-stambhas with capital-
components, prastare with Aapota and kiidu-arches; the Further superstructure is not shown
in the interior aspect of the mandapa, as it would be normally impossilile 1o see it fiom
inside a mandapa surrounding the shrine itself and as such is not usual in the structural
originals, The prastara of the shrines abut the ceiling of the mandapa. !

There are eight examples ol this style in varous stages of corapletion; arranged
i a chronological and stylistic sequence, they would be as follows: =

(1) Koneri-mandapam cave-temple,

(2) Vardha-mandapa cave-temple {EL XLI1 B),

(%) Mahisha-mardini-mandapa (or 'Y

amapuri), [,
(4] Pulipudar-mandapam, I
'5) an onfinished cave-temple near Koneri-mandapam, !

&) Paficha-pandava-mandapa (pl. XLHI A),
;}' }{divariﬁg cave-temple {P:lrI;mc:‘.vnra-hzahivurﬁha-\f'uhqu-gﬁhﬁ}', and

#) Ramanuja-mandapa cave-temple.
Of these, the Variha- and Rimdnuja-mandapas are examples with a single’
mapdope not divided nto ardha- and makd-mandapas, while the Koneri-mandapam and
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the Adivardha cave-temple have both ardha- and mahd-mandapas. The Mahisha-mardini-
mandapa is peculiar in that its principal central shrine has a projected illared  portico
occupying the floor of the larger mandape in front, as has been anncipated in Mahendra's
cave-temple at Dalavanur {above, p. 120). The Pancha-pandava-mandapa, which
is unfinished, shows an atmmdﬂ:,tn cut a central shrine with a surrounding cloister, a
mandapa with two rows of pillars, running all round. The Vardha-mandapa and the
Adivariha cave-temple are examples with a single shrine-cell, while the Mahisﬂ‘;-ma:dini-
and Raminuje-mandapas are examples with three shrine-cells, The Koneri-mandapam
has five shrine-cells in a row.

These Mamalla cave-temples show a marked advance over the preceding group in plas-
tic art as well: they contain a wealth of large sculpture, often depicting important legends
such as Mahisha-mardini (pl. LI B), Ananta-§ayin (pl. LI A}, Bha-Variha (pl. XLIX B)
and Trivikrama (pl. L), besides other sculptures such as Gaja-Lakshmi (pl. LII A),

i, Brahuma, Hari-Hara, etc., the earliest extant representations of the respective forms,
The Adivariha cave-temple is unique in having two royal portraits with the respective names
inscribed, one of Narasimhavarman (Mamalla) and the other of Mahendravarman, both
with their queens. The dodra-palas are always found inside, flanking the shrine-entrances
and not outside on the fagade as in some cases of the Mahendra style cave-temples. The
Rimanuja-mandapa, the Dharmanii'a-magdapa and the Adivariha cave-temple contain
inscriptions of Parame$varavarman 1, showing that they were either excavated or comple-
ted by him.  While the Adivariha cave-temple, which was compleled by Paramesvara
contains a stucco figure of Varilia (now modernized) inside the shrine, the Mahisha-
mardini cave-temple contains a bas-relief of Somaskanda on the back wall of the shrine
sculptured in the time of Paramesvara. The Ramanuja-mandapa of Parameévara also
contained such a bas-relief, as would be indicated by the still extantoutlines. This mapdapa
has been badly mutilated by the removal of the three shrines in an attempt to convert t
whole into # large hall by the later Vaishnavite occupants.  The two group-sculptures on
the end walls of the mandapa have been erased. At either flank of the fagade of this cave-

le are cut two miniature models of simple pimdnas similar to the model vimdna found
in the large pancl depicting Arjuna’s Penance (pl. LIII), which is a remarkable sculptural
achievement of this period and a landmark in all Pallava sculpture.’

The Yali-mandapam and similar ornamental pavilions stand apart from either

up of rav:«[cm]lalu and belong to the period of Rajasimha. The Yili-mandapam at
g:l’uvankuppam (pl. XLI1I B), familiarly called the Tiger Cave, is a small oblong pavilion
or mandapa excavated on the eastern side of a boulder, its adhishthdna and pi with
rampant lions cut over a lower platform reached by a flight of steps. It is surrounded by
an arched frieze of eleven large pydla-heads, mistakenly called dicr—hzads. To its south,
on the same rock-face, are sculptures of two clephants, with howdaks and a dheaja in
between, and a horse at the extreme.  On the northern face of the rock is carved the front
of a large lion with a niche in its body enshrining Mahisha-mardini. A smaller replica of
this Yall-mandapam is found en the surf-beaten boulder to the south of the Shore tcmﬂe
(below, p. 133), and to the north of the same temple is another rock, called the Mahisha-
mardini rock, with a large lion-face and a Durgd niche.

The Yali-mangdapam obviously served as a resting place during festivals, since the
name of the place according to inscriptions is Tiruveluchiyiir (tinweluchi meaning
‘starting in procession’). '

' For a description of this sculpture, see T. N. Ramachandran, ‘Kiritiguniya in Indian art’,
Four, Ind, Sec. Oriental Art, XVIII (1950-51), pp. | ff.  The other large sculpture represents Krishna
as Govardhana-dhirin,
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3. MONOLITHIC TEMPLES

The more outstanding achievement of Mamalla would be the cut-out shrines or
rimdnas, pnpula:t{g called rathas, They are, in fact large sculptures of architectural models
carved out of entive boulders: in this Mamalla stole 2 march over his rivals in the Deccan
and the south. The ralkas are nine in number, all confined to Mahabali uram, which
was perhaps in Mamalla's time a regular school of architecture and ture, where
mm;ﬁc -fronts and shrine-models were being reproduced in stone side by side with large
sculptures in situ, To this series of rathas is to be added the Trimiirt cave- le, which
is a representation of three contiguous shrine-fronts, unlike the other cave-temples, which
are representations of mandapas with one or more shrine-cells excavated inside and as such

ting, in front elevation, the Facade of a ma apa. Mention may also be made of
the bas-relief models of shrines amoug the sculptural compositions and on the fagades of
a few mandapas and fiklaras of rathas, The rathas, along with the Trimirti cave-temple
and reliel models, afford enough material for the study of the contemporary  zimana-
architecture. Arranged in a sequence, they will be as follows:

(1) Draupadi-ratha,
2) N -Sahadeva-ratha,

3) Arjuna-ratha,

4) Dharmarija-ratha (pl. XLIV A),

5) Bhima-ratha,

6) Gapefa-ratha (pl. XLV],

i s‘?uthcm Pin;lﬁn-raur.?a, ,

8) Valaiyankuttai-ratha (pl. XLIV B),

9) northern Pi:;iﬁrLrntha,P

EID Trimiirti camtcmtﬁlc. with three shrine-fronts [FI XLVI), and
11) the bas-relief mod (E_’l-m}ﬂavn} in the Arjuna’s Penance, on the fagade of the
Ramanuja-mandapa and on the t fikhara-face of the Nakula-Sahadeva-ratha and those

on the end-faces of the fitharas of the Bhima- and Ganesa-rathas,

The monolithic temples, being cut-out examples, show not only the entire external
aspect of a pimdng with its ardha-mapdapa, but also to some extent the interior aspects.
I-‘urtﬁ.g, :I' st:I:;';}y of these mohir::c]:iliths mu:lwl El‘lit_m;oﬁxmm stages of completion illustrate the
me eir carving, w ec om downwards, unlike tural
temples; which are built up from g:chmr to the ﬁnt?gl. ' SR e

 The installation of the finial in a structural t le not only marks th etion of
the structural work but also coincides with the ri?una]; (kembhgbhi eka) wh?c?:u I::;:qu-al:&
the shrine. This traditional consecration by the installation of stapi, enjoined by the
Sg:fw, obviously prevented the makers of the monolithic vimanas from carving the stipi

, a8 should ordinarily be the case while the working proceeds from the top to the base.
This will explain why i all these monoliths the stpic are not integral with the monolith
but are separate pieces inserted into special sockets, afier the completion of the pimdnag
from Sfikhara downwards,

The carving of the monoliths :apgean' to have continued for two generations aft
Miamalla through the reigns of Mahendravarman I1 (668-72) and Paramctvmmnane{
(672-700), when perhaps the sculptures of the principal deities, in bas-relief, as extant in
me of 1{&1‘ central RE:LI‘LC! w;:re lht;mnr:»q:[-.:-:: .. The successors of Parametva

ever, up more seriously tonstruction of structiral i ich work
that king Iﬁmar.IF had made some advancement, . e e s
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Ao Mandegappattu: Lokshit@vatana,  See page 119

B,  Mahendravadi v Mahendra- Vichiu-grika,  Nev page 119

o Fares o 1200
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B,  Mahabalipuram: Kotikal-mandapam. See page 122

To face pl. X101
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Tirukkalukkunram : Ovukal-mandapam. See pasi

"Fir fope pl X1




PLATE XLII ANCIENT INDIA, NG, 4

Ao Salueanknppom : Atevanachayda-mandapa. See page 122

B. Mahabtalipuram : Variha-mapdapa. See page 125

To (e pl xLIN
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A Mahabalipuram: Paf ha-paudara-mapdapa,  See pupe 125

B.  Saluvankuppam : Yili-mandapam, Ser page 127
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THE PALLAVA ARCHITECTURE OF SOUTH INDLI PLATE XLV

Mahabalipuram : Ganela-ratha, See page 124

Tor face pl. XLIY
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D
Muhabalipuram : piodels of shrines, A, Arjuna’s Penance, B, Ramdnujo-mandapa, C, Bhima-rathy, and
D, Natula-Sahadeed ratha.  Ses g (248
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THE PALLAVA ARCHITECTURE (OF SOUTH INDIA PLATE XLIX

Tirvchirappalli : Ganpdoatarvana, See page 12]

B.. Mahabalipuram: Bha-Varaha tm Vardha-mandapa. See page 127

Taoface pt. XLVIII
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THE PALLAVA ARCHITECTURE OF SOUTH INDIA PLATE LI

A, Mahabalipuram: Ananta-£dyi Visfean in Mabisha-mardint-mandapa. See page 127

B. Mahabalipuram: Makiha-marding in Mahisha-mardini-mapdapa. See page 127

To face pl. L
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A, Malubalipuram: Gaja-lalahmf in Adivardha cavé-temple. Ser pape 127

B. Nifgairam Mukisha-manidinl, Sed fage 124

Fo face Liit



THE PALLAVA ARCHITECTURE OF SOUTH INDIL PLATFE LIII

See page 12
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KNalambakkam ; Tirundgevara temple, See page 133
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THE PALLAVA ARCHITECTIURE OF SOUTH INDEA PLATE LY

Makabalipuram: Shore femple,  See piage 133
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Kanchipuram: Muliesvara temple,  Sev page 136

Te face pl. LV
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PLATE LX
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Panamalai: Talagirigvara temple,  See page 137

To face pl. LX
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Three bas-relief miniatures in the Arjuna’s Penance (Pl XLVII A) and Ramanuja-
mandapa (pl. XLVII B} represent the simple efafala-vimdna with all thie six angas, viz,
the mﬂﬁl hdna (basement), pada or hitti (pillars or walls), prastara (ewtablature), griva
(neck or clerestory), fikhara (roof) and stigs (finial), The three contiguous shrine-fronts
of the Trimiirti cave (pl. XLVI) are representations of dvitala-gimdnas, shown in elevation
up to the level of the first storey (ground floor),

The five rathas at the southern end of Mahabalipuram (pl. XLVIII) form a group
by themselyes, Four of them, viz. Draupadi-, Arjuna-, Bhima- and Dharmarija-rathas,
standing in & north-south line, are carved out of a single whale-back rock cut into three
convenient parts. The northernmost part has been utilized for the shorter Dratipadi-
and Arjuna-rathas with a common platform or upapitha below their adhishihdnas, so that
their f coincide with the top-line of the original rock.. The central longer segment
has been utilized appropriately g the oblong Bhima-ratha and the southern taller one
with a broader base for the three-storeyed Dharmardja-ratha. The apsidal Nakula-
Sahadeva-ratha and the adjoining sculpture of the elephant have been carved out of
another boulder that stood to the west of the main rock, The sculptures of the recum-
beat bull, with a lion-platform or seat in front, behind the Arjuna-ratha and the standing
lion in front of the Draupadi-ratha are carved out of a separate low outcrop on the east
and a small tall free-standing boulder on the west respectively.

The Ganefa-ratha (pl. XLV) in the midst of the town is carved out of a boulder on
the main hill, and the two Pidiri-rathas and the Valaiyankuttai-ratha out of free-standing
bouldess on the western side of the main hill,

Being architectural models, the monoliths rsFrﬁducc the various types of contem-
porary structural pimdnas to the minutest detail of timbering, fastening and metalwork
and the decorative designs appropriate to them, Thiese mmanas as well as bas-reliefs
illustrate the variations in plan, t_E_c of fikharas, number of falas and the asigas, not to
~mention other architect details, :

The Dravpadi-ratha illustrates the wype of a simple hut (kiitdgdra), square on plan,
with four of the six angesof the vimdna, the angas that are lacking being the prastara and griva
below the fthhera. ratha represents the kdfe-type with a domical roof (fikhare) crowned
by a single 5I‘ﬁﬁi or linial, also square on plan (samae-cheturasra), the foursided fikhara, in con-
formity with the below, representing the Nif?am' order in its pure form. The bas-relief
shrines in the Arjuna’s Penance sculpture (pl. XLVII A) and on the fagade of the
Raminuja-mandapa flfl. XLVIL B) represent the same type. They are more compléte
alpa-prisadas, in that they have all the six asigas, including the prastara and grivd, the latter
being & clerestory raising the roof proper over the cella. They are of the same class of
sama~chaturasra-kifas with the Nagara fikhara, representing the ekatala (single-storeyed ) variety.
The dvitala [twaﬂmycd)h\rnriet}- of the Nigara order is represented by the Valaivanku(tai-
ratha and the northern Piddri-ratha, square throughout, with the difference that in the
latter the prasiara of the second storey does not carry the Adra of miniature shrines as the
storey below, while the former has the hara of falds and kerna-d@jas over hoth the falds.

The southern Pidari-ratha and the Arjuna-ratha illustrare examples of sama-chaturadra
(square) vimdnas of the deifala variety with octagonal fikhara of the Dravida order. They
constitute the composite (mifra) variety of that order, four-sided from base to prastara,
including the talas, with octagonal griva and fikhara. The Dhar ja-ratha (pl. XLIV A)
illustrates a frifala (three-storeyed) mmglc with the same type of fithara, with all the three
square (alas intended to be functional. A pure variety of Drdvida order, tlmi:gﬁ: hexagonal
on rﬂn from basement to finial, is perhaps represented by the bas-relief at the front-end
of the Nakula-Sahadeva-ratha (pl. g‘h’ 1D)
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The Bhima- and Ganefa-rathas illustrate mmgles of dyatdsra {oblong) piminas of
the kashtha- or fald-type with wagon-top roofs (fala-sik aras) and with a number of #apis
unt!ﬂw ridge, the Bhima-ratha being an ckatala and the Gayeda-rathn a doitale example
of the class.

The two miniature shrine-models carved inside cither end-arch of the Ganesa-ratha
(pl- XLV) illustrate rather tall columm-like vimanas, circular in section from base to _rign]{:.
representing the pure variety of the Vesara order; both are two-storeyed (drilala). The
composite variety of that order, i.e. square up 1o the prastara with circular (eritta) griva
and fikhara, 38 illustrated by the bas-relief models shown at either end of the roof of the
Bhima-ratha (pl. XLVII C).

The apsidal form (deyasra or two-sided with apse-end) is represented by the Nakula-
Sahadtva—r:ﬁl];a. Thas ; from its resemblance to the back :]I:" a slandi:g elephant, as
shown in comparison with the adjoining sculpture of an elephant carved, as if for that
purpose, is {:Bﬂ_ ed the gajo- or hasti-prshtha | tusiginaimadam in Tamil), Because of its
clliptical (v7iltéyata) shape, though truncated at one end, this is also clased under the
Vesara order, ?"ius ratha illusirates a doitala-vimana of the class,

The vuminas with more than e storey carry over the prastara of the respeciive fala
a string ol miniature vimdnas consisting of: ktfas (mininture sama~chaturasra-vimanas) with
domical roof and single n‘ﬁw;, dis at the corners of the shrine-top and hence called
karna-kiifas; Salds, also called koshthas (oblong vimdnas with wagon-top itkharas carmying
more than one stapi), placed over the sides of the shrine-tap; and paefjaras, also called
midas or rasikds (miniature apsidal vtminas), coming in between the Kiifas and $alas, All
these are interconnected by lengths of cloisters (hdrdntara), the eutire series forming the fir.
While the karpa-katas and cardﬁml $dla; |bhadra-$ald) are found in all the Mala uram
examples, the pafijaras are found added to the strin only in the case of the Nakula-
Sahadeva-ratha and over the mukha-mandapa of the %I‘EI tala of the Dharmarija-ratha,
The place of the paijara it taken by sets of smaller pairs (kshudra-ndsikis), in the Bhima-
ratha. These kiras enclose an ambulatory Bamagc surrpunding the central structure of
the storey as is found in the Bhima- m:nl;{ harmardja-rathas, while in the other cases
they more or less coalesce with the central structure of the storey (harmypa), as becomces
the rule in the subsequent structural pimanas,

The Trimirti cave-temple (pl. XLVI) is an example of three contiguous bul
truncated deiluia-simanas shown in their front clevations with the fhara-lengths over the
{:npﬁ:'mhui the lirst fala, the details of the second tala and the other members above not

eing shown.

The rathas, pa ‘cularﬂth: Arjuna- and Dharmardja-rathas, contain some of the
finest Pallava sculptures. The Draupadi-ratha contains inside the shrine & bas-relicl
al Durﬁi cut on the back wall of the sanctum, while the Arjunasratha has an emply
cell with' traces of plaster on the back-wall, showing that the cousccrated deity was a

ainting o stucco relief. The completed :np-umre}- of the Dharmardja-ratha contains a
maskanda panel carved by Paramesvaravarman I The Trimiirti cave-temple coniains
bas-reliels of Gure-miirii, Siva and Vishou in it5 three shrine-cells, None of the Test,
all iucmnj:lﬂc, contains sculpture inside the cell. Thete is no trace of a rock-cut
ffiga inside the sancium of any example, nor is there a water-outlet in the form of
projecting spout | prapila) usually found on the northern side of a shrine. The pillars,
shown as pilasters, are complete with capitals, snd the corbels are of fhe tararnga
varicty,  Lion- or gydla-based pillars or pilisters are found in front of the wrdha-mapdapas
of the Dharmardja-, Bhima-, Arjuna- and Nakula-Sahadeva-rathas, the fast-mentioned
having in addition a pair of elephant-based pilasters. '
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Rhitti-toranas or makara-foramas on pilasters, spanming entrances or enclosing niches
(deva-koshthas) are found in the Draupadi-ratha, Valaiyankuttai-ratha and in the northern
Pidari-ratha, The kfdu-arches are also fully formed in the kapotas of the various flas.

4, STRUCTURAL TEMPLES

While Mahendra’s Mandagappattu inseription (above, p. 116] indicates that the
contemporary structural temples were built of the traditional material —brick, timber,
metal and mortar—that king, in addition 1o excavating a temple with meydapa and shrine
into hard rock at Mandaﬁappmm, followed by others in various places, seems to have also
brought into use stone pillars fashioned out of the local hard stones in structural mandapas
attached 1o brick and timber shrines, These mapdapas, primarily built of brick, had stone
pillars inside covered by stone slabs overlaid with brick and mortar terrace.' Such mapdapas
with stone pillars and slab-roofing or with timber beams and tiled roofing are common
among the temples in the Kanara and Malabar areas on the west coast. This was perhaps
after similar mandapay with the Palnad limestone pillars constructed by the Ikshvikus at
Nagatjunakonda,’ This is to be inferred from a few: pillars with 1op and bottom Sadurams
and the intervening kaffy, one with embossed lotus-medallions and another inseribed with
the birudas of Mahendravarman, found incorporated into . tuined mandapa in the third
prakdra of the Ek@mranatha temple al Kanchi,'! As mandapa-pillars, they could not have
formed part of a shrine or vimana, Similar mandapa-pillars, with top and bottom Sadurams
and intermediate bevelling, i.e. with rectilinear cuts, and with inscriptions of Narasimha-
varman 1 Mamalla, have come to light in Sivanvayal and Kuram.* i, similar pillars
of hard stone are found used in the mandapa in front of the Rajasimhesvara (Kailasanatha)
built b)' Rijasihha at Kanchi; the in&cnplt'ian of Vikramiditya referring to his invasion of
Kanchi being found on one of them.* This oblong magug'?pa was nrigmn!lf open in the
middle of all it four sides, the corners covered up by walls of sandstone, the longer castern
and western fagades having two ﬁﬂ]ars and two pilasters and the shorter northern and
southern fagades two pilasters each, In addition, there are two rows, with four pillars in
each, inside the mapdape. These inner pillars as well as those on the western fagade are of
granite, while the rest are of sandstone. That the granite pillars cannot be later insertions
in place of the worn-out original members 3 proved by & contemporary Chijukyan
inscription on one of them. ey are moulded with fadurams and kaftu, but in all cases,
the capitals: carried by the pillars, viz. the padma and phalake, are carved out of sandstone
blocks. Since in all the colummns, whether sandstone or granite, the large capitals are
moulded out of sandstone, the indication would be that the Pallaya masons, even at this
stige, could not quarry large blocks of granite or gneiss and make heavy and complicated
mouldings in the round, involving curvatures, out of the hard material. They could only

'The technique of mnpping gneiss or granite slabs from rock surfaces was known from the

thic times, as they were widely wsed in the comstruction of dolmens and cists.

"A. H. Longhurst, The Buddhist Antiquities of Nagatjunakenda, Madras Presidency, Mem, Arch.
Surv. Ind., no. 5¢ (Delhi, 1938, p. 1L '

3 South Indian Tnseriptions, XIT (1943), no. 14 Even this mapdapa has been pulled down recen-
tly, and the pillars are scattered amidst the débrie,

* “The Sivanyayal inscription’, Epigraphia Indica, KXVIL (194748), p, 53; Seuth Indian Inscriptions,
VII (1933), no. 42, Evidently the Kuram pillar formed part of the community mapdapa referved 1o
in the Kuram plates of Paramedyuaravarmay, iid, 1 [1890), no. 151, pp. 61-62, and not of the Buram
temple buill by the sume ruler.

* Epigraphin Indica, 11T (1894-95), pp. 358 @
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r::lu ﬂrailgiu faces or bev;f andha ﬂ shali_uw reliefs, like hmm in El’umh:::hr
blocks of hard stone, per 5 out of free-standing pillar-like natural rocks, whi
are abundantly found, while they could also show all the mouldings, relieved and in situ,
in their cave-temples and rathas on rock-walls, Even the sandstone pillars and pilasters
have a uniform four-sided section throughout | perhiaps the masons were pot quite sure of
the strength of the columns with sections reduced oy bevelling), and the pilasters have
rearing hons carved in their front adding to their mass. Similar manda a-pillars with
Rijasimhia’s inscriptions are found in Vayalur and Tirupporur’ built into later mandapas.
It 15 clear that none of these pillars formed part of a structural simana or shrine proper.
It is only in later Pallava times that pillars complete with: capitals, and sometimes with
lion-bases; all of granite quarried fresh, are found to have been made for the mandapas.
Stanes derived by the g method were considered to be unfit for use as pillars and
beams, while slabs so obtained were used for pavements and ceilings.

As mentioned earlier (above, p. 118), it was at the time ol Paramesvaravarman 1
(672-700) that attempts to construct structural mmdnas with stone as the building material
appear 10 have been made in Pallava hismltﬁ. Among the few extant examples of such
buildings i to be found for the first time the use of eatife granite slabs cleaved by the
traditional firing method cither in a dolmenoid fashion of us coursedd work corres i
o the various mouldings provided by laying them flat or by setting them on edge wherever
vertical courses such as antha, etc., came in.

The central shrine of the Vedagiri$vara temple on the summit of the hillock in Tiruk-
kalukkunram is built of three huge slabs of stone forming its inner walls with a roofslab
ot lop, Externally, these dolmenoid orthostats are cased af present by the moulded
stonework of later Chola times. Internally, the inner surfaces oiP the three slabs enclosing
the cella have on them the characterisiic bas-relief sculptures of Soméskanda on the back-
wall and Dakshind-mirti, Nandin, Chandikesvara ete., on the other walls, indicating the
period of Parame$vara. This dolmencid structure evidently replaced the brick-and-mortar
mila=sthina IE[I&PIII: of Skandadishya Pallava, an Eaﬁi,ﬁ ancestor relerred 1o in Mamalla's
inseription in the cave-temple bti'uw on the same hill* Whey Paramedvara constructed
this temple, the exterior of the slab-walls probably showed relicfs of pilasters, ete., the
mouldings of the basement, as also perhaps the superstructure of the vimana over the
slaly, Leing T:Epﬁﬂ'! by brickwork. Such constructions are known amang the early temples
of the Chijukyas also, who used slabs of sandstone in place of granite, a material whieck
they always preferred, _

The :‘l:ui:lhl Siva temple at Kuram, the construction of which by Paramedvaravarman 1
is confirmed by the Kuram plates,! is an example of the second type. Here, ite
alabs of » thickness varying from 4 to 9 in, are used in courses with some of the mou dings,
such as the octugonal kumuda composed of two ar three tiers.  The lowermost moulding or
upana is formed of flat slabs made 10 rest over a brick platform, and the next vertical
Jagat-moulding is formed by a line of narrow slabs set on edge.  The kumuda again, with
its three faces, is made up of a central flat slab with a strmight edge and upper and lower
slabs with bevelled outer edges in order to give the appearance of 4 Iripalta-bumuda (segments
ofan octagon). The kapgha, which isa recessed vertical member, is again a line of vertical
narrow slabs, and the paf £5 or topmast member of the linth, forming the floor of the
shrine, is of wide dlabs placed Bat with the edges suitably projected. The walls above

A L e -
dn. Rap. : » para. 15; ibid,, 1932:33, pt. 11, pars, 3.
’ Tnseriptions, 1 (1890), no, 151, © At
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are composed of an alternating series of vertical and horizontal slabs, the vertical siabs

laced longitudinal and transverse, the box-like cavities so formed being filled up with
Enck' work. The Kuram plates themselves mention the land acquired for a brick-kiln for
buming the bricks used in the construction of this temple, which is therein called Tidyd-
vinita-Pallavesoara, ‘While the wall-portions of this temple have collapsed, as also those
of its ardha-mandapa, they are still extant in another temple of the same type at Kalam-
bakkam [ﬂ. LIV) and illustrate very well the method of construction. An inscription from
Sirram m* refers to the construction of a temple, perhaps one of the two types
mentioned above, in the very first year of Paramedvaravarman.

However, these methods, which obviously did not conduce much to the stability of
the structure or facility of carving bas-reliefs and, furthermore, were not suitable for the
erection of large ambitious structures, were abandoned by Narasimhavarman [1 Rija-
simba [695-722), another great builder, who succeeded Parameévara, In his construc-
tions he reverted 1o the soft stones such as the sandstone available in and around Tondai-
mandalam. It is this coarse and greyish or yellowish variety of sandstone that was quarried
in blocks and brought to the site of work, where they were cut, carved or moulded for the
construction of many fine temples, such as the Kailasandtha (pl. LVI) and other temples of
Rijasimha and his successors in Kanchi, the Shore temple (pl. LV) and the Olakkagneévara
temple at Mahabalzlpuram and similar temples elsewhere, Even in the construction of
these temples, the desire for the incorporation of the novel material—granite—at least
as slabs in courses where such flat slabs could be used with advantage and where strength
also was required, is cleatly noticeable: granite is found to be always used in the updna or
the lowermost moulding and the paffikd or the topmost moulding of the adkishthana, where
the slabs could be laid flat as a bedding for the former course and as the flooring of the
shrine or the top of the Flatfunn which the latter coursé represents. Rajasimhha and his
son Mabhendravarman ITT (720-28) used such slabs in the Kailasanatha temple-
complex for these two courses, the rest being of sandstone, as also Nandivarman 11 Palla-
vamalla (731-96) in his magnum :l:{;u: the Vaikuntha-perumil temple at Kanchi., It iz on
the edge-faces of these granite slabs that inscriptions are found to be engraved in preference
to the sandstone faces, where they would weather away sooner. Though the soft stones,
ranging from coarse to almost fine in texture, could be easily carved or sculptured into
hus-r'nrifﬁrs. to perfection in their fresh condition, it was soon found necessary 1o pratect
them from the action of wind and weather by thin plaster, which was further embellished
by painting. Even in the lqr:‘pln built of soft stones, the individual sculprures could
not be carved out of the faces of single stones, as such stones or blocks forming the courses
were small; nor were they carved over the faces of single larger slabs and fitted into
~Aappropriate positions, as we find in the later temples from the time of Dantivarman (796-
846), On the contrary, they werc made as composite carvings extending over the
cunliq:&mzs faces of more than one stone that constituted the masonry-courses. Thus,
the blocks which were to carry the bas-reliefs were built into position with their lateral,
top and bottom faces trimmed neat to enable fitting, as in ashlar work, while their outer
faces were left unfinished so that the appropriate parts of the sculpture could be carved out
in situ, The fitting of stones in the courses, therefore, had to be very close and accurate
to enable the continuity of the sculptures, However, the resultant bas-reliefs were rather
lé;jhil‘lbwm fiat, and their features had to be heightened 1o a larger extent by plaster and

t'

The complex of three shrines with accessory mandapas and enclosures, familiarly called
the Shore temple (pl. L), at Mahabalipuram is in part perhaps an early essay of Réjasiraha

"An. Rep. Ind. Epigraphy, 1947-48, no. 83.
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in building a large templecomplex,  Of the three shrines, the largest, which isa complete
Saivite zimana, is called Kshatryasihheévara (Kshatriyasimba being a title of Rﬁ'asuixhag
facing cast towards the sea. The smaller rimdna called R ajasimhedvara, likewise dedicare:
to Siva, faces west. In between the two is a shrine, without any pyramidal superstructure,
containing a rock-out reclining Vishnu or Anama-éiyin. The living rock that contains the
Ecultturc constitutes also partly the moulded basement ol the two contiguous shrines, viz.
the Vishou shrine and the western Siva shrine, showing that they were coeval. The larger
vimdna, however, was a subsequent addition in front. The Vishpu shrine is & truncated
pimina of the ohlon :)P- (dyatdira) with a mukka-mandapa in front, The western Siva
temple is an example ol a sama-chaturasra-tritala-vimana, which is sunk to a certain extent
into the northern half of the hind wall of the Vishnu shrine, since the adhishthdnas of both
the shrines at this part are cut out of the rock and built up on the othersides.  The eastern
simana stands at a slightly higher level and is a sama-chaturasra—chatushiala-viming, which is
made to look like a five-storeyed structure by a close prakira-wall, of lesser height than the
brst storey, surrounding the garbha-griha and carrying on the top & Adra of kitas and falds.
The two mmdnas derive their apparent height and slenderness by the absence of a hara
in the fist and the fourth storey of the larger wimdna and in the top storey of the smaller
viméne and the relatively 51'53!.::: heights of the kazmpas. Tn both these imdnas granite slabs
are usedl for the updna and paghikd, while the stipd is of polished blackstone and is notagonal,
like the fikkaras below, miaking both thesimdnas conform to the Drdvida order. The
pillars, with rampant lions characteristic of Rﬁ;as'lrhha, are the most cormmon, while there
are also pillars_where, in place of the lion or oydla, elephants, bhitar, ndgas, rams, ete,, are
substituted. Both the Siva shrines contain Somaskanda panels inside and dhérd-lingas of
black polished stone. In the absence of the kdra in some of the sworeys, these two umanas
resemble the northern Pidan-ratha (above, p. 129),

The Kailisanitha temple (EL LV1), the largest- Pallava temple-complex also built
by Rijasirhha and his son Mahendra, shows some advances. The main vimana (pl. LVII)
i5 & large chalushiala-vimana, essentially sama-chaturafra, with an ocragonal Dravida fikhara,
having sub-shrines integrated, as it were, not only on the lhl‘l:cl'ﬂl‘dlﬁu sides{asin the case of
the Panamalai temple, pl. LXI) but also at the four corners with an ardha-mapdapa or
aniarile on the eastern side in place of the attached shrine; the adhishthana carrying these is
mucmd accordingly at the cardinal sides and at the corners. The cardinal shrines are oblong

of

thccamﬂ-shﬁnm-;?uarc on plan in conformity with the system of bhadra-{alis and karna-
kigas, the bhadra-$alé ol the eastern side functioning as the amtardle, while the rest are
panvirashrines, Further, it is an example of & sdnddra-prasada in that its garbha-grika or
cella is surrounded by two walls, thus enclosing an inner closed ambulatory. This double
walling is a practical device for ruising the height of the mimana, since the 1wo extended
upwirds by corbelling (kadalika-karapa—stepped in by successive layers ulti ¢ 16 meet
each other on top), would afford a higher and stronger base for the upper falas of the
vimana. The upper talas have haras of kifas, keshthas and paiijaras. OFf the seven shrines
that surround the main. shrine externally, the two at the front corners and the two
lateral ones face east like the main shrine, while the three shrines at the hind-corers
and the hind-side face west. They all contain bas-velief Eura of Siva in different
forms, while inside the central shrine there is a kanda panel on the back-wall
and a dhard-linga at the centre of the foor. In front of the central shrine, separated
from it by an open court (now occupied by a modern mandapa), is an oblong, pillared
mpgiafa with granite and sandstone pillars and pilasters carrying sandstone capitals
a."']rl_l., V). It is this mandape that contains the inscription  of Chiijukya
Vikramiditya mentioned above (p. 131) and other carly Chola inscriptions.
Surrounding the main timdna and the mapdapa is a string of fiftveight shrines abusting
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on the compound-wall, which has a small gopura-entrance al the centre of its length
on the western side-wall. On the eastern side, the place of the gopwa is taken by a
large oblong (dpatdfra) doilale-vimana with a Sala-fikkara and with a mukha-mandapa in
front facing east. This vimana differs from the main mmana in being oblong like 3 gopura
with fdla-sikhara and in not having hdras of kutas, koshthas or paijaras, even over the first
storey (or ground floor]. It also contains a Somaskanda panel and a dhdrd-linga. It is on
either side of this vimdna, built by Mahendravarman II1, that two entrances to the court
surrounding the main shrine and the mandapa and enclosed by the fiftycight sub-shrines are
provided. Al the sub-shrines forming the cloister round the main viména (Rijasihhesvara
or Kailasanatha), except two, arc sama-chaturasra-dvilala-vimanas with fikharas of the
Dravida order; the two exceptions are those coming respectively opposite the southern and
northern dhadra-Silds of the main pimira: they are of the fild-type simulating in external
appearances the western gopura, but enshrine inside bas-reliefy of Vishpu and Brahma,
AII the pimana-fronts have cantoning wydla or gaja-wyala pillars, The space in front of the
Malendravarmesvara is enclosed by @ square grakdre, again with a small gopura in front,
and two lateral openings, now closed, the grakdra-walls filled with profuse bas-relicf
gculptures on their inner faces facing the court. In front of this outer court stancs
in & north-south line a row of eight independent dedicatory shrines, all sama-chatirasro-
dottala-vimanas with Drastda-Sikharas and attached mnkhd-umg%ﬁm in from and containi
inside bas-relicls of Somaskanda and other sculptures on their outer walls, Three o
them are disposed o the south of the outer %opura, and the remaining five are
siinated to the notth of it. That they are dedicatory or memorial shrines is indi-
cated by the names, such as Nityavinite$vara, contained in the inscriptions that some
of them carry.! One of them was clearly built by Rangapatika,” the favourite gueen of
Rﬂg:rsjﬂ:ha while another was built t;E a second queen whose name is lost.® The fromt
pil of the mukha-mapdapas of these shrines are pyale- or gajayyilo-based, the two types
alternating in the shrines, This temple-complex would thus show three phases of develo
ment: the initial phase, eonsisting of the main vimdna and the pillared mandapa (pl. LVIK
was the work of R3jasirhha; the second phase, the enclosure round the vendna and mandap
with the Mahendravarme$vara in front and a gopura behind and fiftyeight small shrines all
round, was that of Malendra, son of R&jasirnha, who did net, however, survive his fuher;
the third phase, indicated by the outer court built in Iront of the Mahendravarmeévara
with the small gopura, belongs to a period immediately after the dme of Rijasihha. The
dedicatory shrines were contemporary with the two carlier groups,
The Vaikuntha-perumal temple (pl. LVIII) built by Nandivarman Pallavamalla

and dedicated o Vishnu, is the next important Pallava temple in the series, since it i3 o
large temple with & peculiar plan, 1t is a sama-chaturafra-chutushtala-zimand, 4 prasada of the
sanddra type, in that the lower storeys have enclosed circumambulatories between the outer
and inner walls (bdhye- and antara-bhittis), The ground floor is again surrounded by a

redl eloister, the outer wall of which is of lesser height than the first storey (grouind floor)
and carries like the three lower storeys of the main vimina, & haraof kifes and falds, but
not the padfuras found in the harar of the main vimdna.  OF the four storeys, the three lower
ones are functional, as they contain one or the other of the three forms of Vishou, standing,
sitting or reclining, and each js a shrine with a mukha-mandape made accessible by flights
of sieps constructed suitably in the space between the walls. In design, it is essentially
a system of three walls nfy increasing heights built one behind the other an each side,

* South in:ﬁn_ﬁimphm. I (1890), no, 28
-Ihﬂq ne. _ﬂ-
8 Jbid., no. 30.
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the innermost wall really enclosing the three superposed cells separated horizontally
from each other by terraces. Thus, the lowermost storey or first lfala has a garbha-grila
surrounded by two closed ambulatories with an open ambulalu?hﬂuﬁde formed by the
enclosure- making in all three prakdras or ambulatories, ¢ second storey has
two circumambulatories, the inner one closed and the outer one open, while the third
tala has a single o ambulatory. The fourth fala, of lesser dimensions, mounted on
the top of the Lh.irﬁ'l::ltcy, is non-functional and is cloved on all sices; it carries a griva
and an octagonal fikkara over it. In addition to the usual sculptures and inscriptions,
the most inleresting content of this temple is the series of panclled sculptures narrating
the history of the Pallavas from their putative ancestry to the time of Nandivarman 11,
the founder of the temple, the carlier sculptures, relating to Nandivarman, further
explained by inscribed labels.! Thus, it is a structural copy of the Dharmariija-ratha,
with one more storey added, and, with is enclosure-wall of a shorter heigh carrying a
hdra, vecalls the larger zimdna of the Shore temple. This scheme of %E.ras over the
enclosure-walls, as in the case of the Shore tem when viewed from outside (above,
P 134’2, gives the appearance of an additional fala, making the whole ensemble look like
a paichatala-vimina ov mahdprasida, '

The other temples belonging to this period of structural activity are the Mukteévara
\pl. LIX), Matangedvara, Airfivatedvara, Validvara, Tripurdntakesvara, lravitane$vara
and Piravitanedvara (pl. LX A), all in Kanchipuram, the Kailasanatha at Tiruppattur
and the Olakkannedvara at M: ipuram, All these are {:nn_]lg:ﬁilt varieties of
vimdnes with a varying number of talas and different types of fikharas, The Iravatane$vary
and the Tripurdntakedvara are examples of sama rasra-dritala-pimdnes  with Sikharas
of the same Ndgara plan. The Mitangesvara and Muktesvara are sama-chaturalra-tritala-
vimanas with. opitla-sikharas, characieristic of the Vesara. The Piravitanedvara and
Vilibvara at Kanchi aod the Kailasanitha at Tiruppattur are r tively sama-
chaturasra-dvitala, -tritala and chatustala-zimanas with ashdfra-sikharas, t}rpict:}::f' the Drdvida
order, The superstructures of the Airdvatcivara and Olakkannedvara are not extant,
The Chandraprabhid shrine in Tirupparuttikkunram is an example of sema-chaturasfra-
tritale-vimana, of which the middle storey is functional in that it contains a deity in
waorship, the ground Hoor hciniua solid construction forming a high platform. The top
floor is again non-functional. _All these are of sandstone, inmrpnralin; anite slabs as
3:: hfl!t and top of the adhishthanas and containing shallow bas-re sculptures on

E w Ll

The Mukunda-nayanar temple (pl. LX B), built of a reddish variety of hard stone,
indicates perhaps the first attempr 10 build a vimdna in all its pars of that material,
evidently in the time of Rajasistha, This temple differs from those describediabove by its
being a more plain and severe structure, s dvitala-vimina with Dravida-Sikhara. "i‘lm
shrine-pilasters ave devoid of lion- or gydla-bases and are dplnin. Even the capital-members
are roughly and disproportionately shaped, perhaps due to the hardness of the new
material which had to be sculptured in sif, and whatever reliefs it had, such as the
makerg-forapa and fi inside niches on cither side of the mukha-mandapa, were of stucco
picked out on the aﬁ in surfaces of the stone. It contains inside a Somaskanda-relief, and,
as in the case of all the temples described above, this too does not have a prapdla or water-
chute on the northern side of the vimana, though there is a cylindrical polished linga
occupying the centre of the shrine.

‘South Indian Insriptions, TV (1924), no. 135; €. Minakshi, The Histarical Seulpy the
Vaikunthaperume| Temple, Kaschi, h}un. Arch. Surv. Ind., no. 63 (Delhi, 1941}, il s
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The irifvara temple ar Panamalai (pl. LXI) also constructed by Rajasirmha,
is another temple interesting in its plan and material of construction.  Like I]):u: MJuknnda-
nayanar temple, it is of a harder coarse-grained stone, a reddish granite. It is essentially
& sama-chaturafra-trilala-vimana facing east with small oblong shrines atiached, as it were,
ta its south, west and northern sides facing the respective directions.  These lateral shrines,
which stand on the projected adkishfhina, are of the dyatdsra-doitala type with Sala-fikheras
taking the place of the bhadra-fdlds of the main vimana, while at the corners of the main
shrine are karpa-kiifas not projected as in the Kailasandtha at Kanchi; in between the
karna-kijas and bhadra-falas are shown paiijaras forming the kira over the prastara of the
first storey of the main shrine, This scheme is repeated in the second storey, which is
extant in original form. The topmost or third storey is a brickwork reconstruction. The
main simdna and its g)orq;muum are cantoned at each corner by a rearing lion or gydle
pilaster, There is a Somaskanda bas-relief inside the shrine on the back wall enclosed by
the framework of a full @mdnra-front and a dhdra-lisiga in front on the floor, sculprures of
Brahmi and Vishou on the inner walls of the ardha-mandapa and two drdra-pilas on either
side of the ardha-mandapa. The place of the bhadra-sald is taken by the ardha-mandapa on
the eastern side. As in the case of the Shore temple, the corners of the various store
carry squatting bhitas blowing conches, But there are no sculptures on the outer w
of the shrines as in the sandstone cxamglu, and the carvings are reduced to the minimum,
though there are some showing an advance over the Miukunda-nayanir temple in this
¢t, The hardness of the stone obviously was the deterrent for the sculptural
embellishment. .

The adhishthana portions of the Vaikuntha-perumal and the Sundaravarada-perumal
temples at Uttiramerur, both of them bases of large vimdnas, complex in design, are of finely-
moulded and carved granite belonging to the time of Dantivarman and show that sufficient
skill had been achieved in working the hard material and fitting it into the structures.
While in the case of the Vaikuntha-perumal, the niches, as in the Mukunda-niyanir temple,
were made 10 contain stucco figures and not slab-relies of appropriate size fitted into them,
the Sundaravaradia-perumil temple shows an advance in that the sculptures placed on
the three side-projections of the adhisghana are good bas-reliefs on granite slabs, ndicating
their general use from about this penod.

The apsidal Virattinedvara temple at Tiruttazi is & very good example of an ekatala-
sajaprishihiakriti-vimana in fne-grained black granite, as the foundation-mscription on it
says. It was built in the time of Apardjitavarman, onc of the last rulers of the Pallava
d{:ﬂl‘y (end of the ninth century]. In addition 10 the structural achievement, it contains,
like the carlier examples at Uttiramerur, good bas-reliefs in the same material fitted into
the niches of the vimdna-wall and in front of the fikhara. The apsidal south-facing shrine
i ihe precinets of the Bhaktavatsala temple at the foot of the hill at Tirukkalukkunram, now
used as the temple-treasury, is also an example of a lave Pallava gajaprishiha J:'ﬁ—n'm&nn, st
ity superstrucqure is lost.  Judging from its simplicity, it was perhaps slightly earlier than
the Virataneivara temple and was probably built in the time of Nripatunga.®

The ruined Siva temple ar Solapuram near Vellore was built i the relgn of
Rampavarman® [middle of the tenth century), but the original moulded ediishfhana, a
few sculptures and pillars alone now stand as remnants of the original construction in
granite,

" South Indian Inscriptions, XTI (1943, no. 94

At s carlier than the twentyseventh year (A.n. 897) of Aditya Chola, who conquered Tondai-
- u_ﬂm_imcri ion on1ts walls would indicate.  Epigraphia Indica, IIT(1894-93), pp. 277 .

‘Epigraphia Indica, (1902-08), p. 193.
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A general feature of all these Pallava structural temples, a4 of the monolithic rathas,
is the absence of the water-chute or prandla usually found on the northern side of the
shrines of later rcrwdn 1o tike off the abhivheka-water from inside the gm‘b.'}n- tha. Insome
cases they are found to be inserted later and are not original. This would indicate that
the object of worship inside the cella (mala-bhers) was a painted and decorated wooden of
stucco relief which was not to be bathed. Even if lingas were installed, the abhisheka-water
was perhaps collected in vessels inside the cell itself and taken out, From clues extant in
many cases, the fingas from the time of Rajasimhia appear to have been only secondary, the
principal object of worship being the Somaskanda on the back wall of the shrine. Towards
the close of the Pallava period, Somaskanda gradually disappears from the back wall of
the Siva shrines and the objects of worship, whether fisge in Siva shrines ot other forms
of the consecrated deity in other shrines, are found to be placed at the centre on the floar.

A very good of a Pallava mandapa of this period with lion-pillars in granite
is to be found n the Vishygu temple at I'{.ili:"anur. The Vadamallifvara remple at Oraga-
dam, included by Longhurst as a Pallaya temple,' is really & much later structure.
Similarly, the Gudimallam temple* is of the Chola times. Such apsidal temples conti-
nued to be built by the Cholas particularly in Tondai-mandalam long afier the Palluva
rule, and there are many extant examples.

The close of the Pallava rule, i.c. the times of Nripatunga, Aparajita and Kampa-
varman, marks also the rise of the Cholas of the Vijaylaya line 1o power, with their capital
at Tanjavur, in the middle of the ninth century, and it is the Cholas who 1ok up the
tradition of construction and sculpture in harder stones and further dperfm:t:tl it during their
rule of theee centuries, The practice was continued by the later dynasties that succeeded
each other in this part of the country.
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I, INTRODUCTION

E excavation of the ancient site of Arikamedu, located on the Coromandal coast

near Pondicherry in south India, yielded a large number of rods of glass-like material.’

* Recently, several specimens of similar rods from the same site were sent to the

author by the Government Museum, Madras, for investigation into the composition of (he

raw material, particularly because, though the material seems 0 have been used for the

manufactire of beads, the rods look so much like twigs that an opinion has been expressed

that they might be fossilwood and not glass, this suggesiion receiving support from the

fact that very near Pondicherry a | number of beds containing fossil-wood are foiund.*

The present investigation was, therefore, undertaken with a view to determining the truc
mature of this material by microscopic examination and chemical analysis.

2. DESCRIPTION OF THE SPECIMENS

Most of the rods range from 2 cm. to 24 cm. in Itlliiﬂl, with a few specimens of
larger dimensions, the longest being 46 cnw., and have fine threading holes, whi t
that they were meant to be used for the preparation of perforated beads,  In &tm

"R, E. M. Wheeler, A, Ghosh and Krishina Deva, ‘Arikamedu: an Indo-Roman trading-station
on the east coast of India’, dnctent India, no. 2 (1946), pp. 17-124. .
* Information from Dr. A. Aiyappan, Superintendent, Government Museum, Madras,
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have been described as long eylindrical circular glass beads.' Some are, however, solid
without any holes, and several hive been found to possess a core of sand, They are of
various colours—olive-green, bottle-green, cobalt-blue, greenish-blue and brick- and
liver-ted.  Most of them are opaque, but a few are transparent, Some show a whitish
deposit on the surface, evidently the resitlt of weathering caused by prolonged burial in
the scil. Pl LXI1 A shows some of the typical specimens.

3. EXPERIMENTS

A, Puvsical TESTS

Physical tests, such as refractive index determination, specific gravity measuremenis
and hardness lests, were carricd out on a very large number of the specimens, The
refractive index (measured by Becko-hlmhodgmran?cﬁ between 14996 and 15383, |The
refractive index of soda-lime glass is 153, that of quartz varies from 1:5442 to 15535
and of chalcedony and opal from 14331 to 1539 and from 1-40 to 1-46 respectively: |

The above data show that the refractive index of the specimens under examina-
tion is much higher than that of opal but is distinctly lower than that of quartz and approa-
ches that of chalcedony; burt that they are not ony will be shown later. It is,
therefore, obvious that they do not represent fossil-wood, as otherwise they should have
conformel to the properties of opal and chalcedony, which produce fossils as a replacement
of wood and other organic materials.

Specific gravity determinations have been carried out at 4 room-temperature of 25°C.
ait twentyseven specimens. The results are detailed in the Table on p. 141,

From the Table it is seen that with the exception of numbers 1, 2, 4, 18, 19,
94 and 25, which have a specific gravity higher than that of quartz, the specimens have
a lower specific gravity ranging een 251 and 2°63. [The average specific gravity
of soda-lime glass is 2+5.)

It, therefore, follows that although most of the specimens are lighter than quart,
their specific gravity is generally higher than that of soda-lime glass, Density, however,
being a funcuon of the molecular weight of the components of glass and varying over a
large range, these results indicate that the material of which these rods are made is not
quartz but is akin o glass.  The higher density caused by the composition of the specimens
suggesls :;Elg‘hm* siliea, lime and alumina content. The vitreous lustre and conchoidal
fracture exhibited by the specimens also indicate their glassy nature.

The hardness of the specimens hias been determined by using Mohs® scale of hardness,
Generally, their hardncss varies from 5 to 7; they are thus harder than modern window-
glass, The bardness of a very large. number is, however, distinctly below 7, the hard-
ness of quartz, The specimens are, therefore, not composed of chalcedony or silica. The
wide variation in hardness seen in the specimens is not mrg:i:ing‘ as it is determined by
their chemical constituents, It may be emphasized that although hardness and resistance
to abrasion are important characteristics of glass, they are determioed by the composition
of individual specimens. The higher the proportion (} silica, alumina and lime, the harder
is the glass. High alkali content reduces the hardness, and soda-lime glasses are generally
harder than potash glasses of the same composition. Moreover, the hardness of glass

' Wheeler and others, ap. at., p. 101,
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also depends on the heat-treatment to which the glass is subjected after working” Poor
annealing and uncontrolled cooling at a high rate increase the hardness of glass. The
variation in hardness shown by the specimens is, therefore, not unexpected.

TABLE SHOWING THE SPECIFIC GRAVITY OF THE EPECIMENS

Nature of specimens Sertal wo. Specific gravity
. .'

1 2-91
Green opaque specimens ... i 2 2:77
3 2RI

N
Green transparesst specimens { 3 237
i 2-32
- 3 2:55
] 2°64
9 2-50
10 2-58
Red opaque solid specimens ... Y 2-54
e 2 254
13 2:60
14 | 254
B 2+ 58

in | 254 a

I7 2-63
16 2°65
19 2:70
20 2:54
it )2 2+59
Red que perforated specimens v 22 263
e | 28 2:72
24 2:61
25l 87
26 ' 2:59
I 27 2:37

B. CHEMICAL ANALYSIS

The glassy nature of these specimens has been further established by chemical analysis,
In a typical analysis, the alkali percentage was found to be 13:22 which agrees with the
alkali content of common glass. :

C. MICROSCOPIC EXAMINATION

That the specimens are not fossilized wood has also been established by microscopic
examination, in sections of several specimens were prepared in accordance with the
141
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standard method used in petrological examination of rocks. Leitz Panphot universal
microscope was used for microscopic examination of the speci ‘in yransmitted and
reflected light, Under the microscope, the specimens do not show any trace of plant-
structure, A thin section prepared out of a small solid specimen shows in transmirted
light a core surrounded by glassy matevial.

The grains of the core are anisotropic, but the surrounding material is perfectly
isotropic between erossed nicols, as seen in photomicrographs (pl. LX11 B and C). Had
the specimens been com of fussilized wood, the material would have been anisotropic
and cellular structure of wood preserved in opal would have been preseny, and an aggre-
gate structure would have been seen between crossed nicols (indicating chalcedony).
Actually, however, anly the core shows some anisotropic grains of quartz sad the remaining
material is complerely isotropic.

A thin section prepared in the aboye manner was microscopically examined in
reflected light,  The core of sand is very clearly seen in the plu:rlﬂmicmpi'raph (pl. LXIII ,P.i,
mrrmmd:ﬁ by compact glasy material having wavy bands of a differently coloured material.

A solidd specimen was cut-across, and the freshly-cut surface was carefully polished
for examination under reflected light,  The result is shown on pl. LXII1 B. The ‘Fhmo—
micrograph shows the inner core of grains of sand lgl_light-minufcd grains) surrounded by
4 compact material having wavy bands of a differentdy-coloured material. Had the
sﬁccimcn been composed of fossilized woodd, the cellular structure would have been uniform
throughont the mrll_:cf The presence of the wavy bands can be accounted for only by the
fact that the material had been drawn out in the form of tubes in the molten conditian.
These wavy bands; therefore, represent flow-lines exhibited by glass,

D. CoLOURING MATTER

That the material of the rods i artificial glass and not fossilized wood is further
proved by an examination of the colouring matter of the specimens, The specimens show
different colours, %l‘ﬂ:ﬂ blue and red. and these colours have been found o be due to
metallic oxides, Fossilized wood is not likely to show such colours. For example, one
brick-red specimen has been found to contain oxide of copper. A thin section of this
specimen was examined in trapsmitied light at a ification of 70, Pl LXII C
shows the structure so observed: numerous grains of opague material [dark specks) are
seen disseminated in A gian{c:’nr?tﬁx, They appear red under veflected light, The
colourmg material has further chemically identified (o be red oxide of copper (cuprous
oxide). That is it not metallic copper has been established by silver sulphate-sul uric
method of Fitzpatric.'  For this purposc, the specimen was reduced to a fine powder,
which was digested with silver sulphate and then filtered.  The filtrute wis found 10 be free
from copper. This shows that the specimen contained cuprous pxide but was free from
metallic copper. It is, therefore, clear that the colouring matter of the SPCCIMENL IS CUPFOLS
oxide, which imparts 2 brick-red 1w liver-red colour 1o the specimens.
~ The green colour of the specimens has been found to be due to copper and iron and
the blue to cobalt.

YW. W. Scort. Standerd Mathods of chemical Analyely, 5ty e, (Fancaster, 10138) T, p. 394
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4. TECHNIQUE OF MANUFACTURE

In the carly stages of the development of the glass-industry and the manufacture of

glass objects, sand was used as a corc around which molten glass was moulded for the

aration of the desired object. The art of moulding glass has been traced back in India

to about fourth to third century n.c,' It is probable that this technique was adopted by
the glass-workers of Arikamedu for the manufacture of glass beads, etc.

5. CONCLUSION
The rods of glass-like material unearthed at Arikamedu have been found to be

composed of glass. Various metallic oxides have been used for producing glasses of different
colours. The suggestion that these rods are fossilized twigs has been found to be unten-

able,

(Rectived on the Hth March 1958, —Ed.)

K g%h,_ Lal, ‘Examination of some ancient Indian glass specimens’, Aucient India, no, 8 (1052),
pp. 17-27.
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