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NOTES

HE REGULAR READERs oF * ANcienT INDIA Sy ®bchrr THAT 1ms Numser 9 (1053)

was produced as a Special Number to confthémorate, the Jubilee of the Arciago-

LOGICAL SURVEY OF Inpia. | 1 h’ér'-”'ﬁiis::ﬁar'{ 961), we are celebrating the
Centenary of the Survey, That an organizition only fifty years old in 1952 should now
become a centenmial may seem to be a jugglery to many, but not to those wha may recall
what was stated in the introductory articles in Number 9 iiself.

While the ArciaroroGicar SURVEY oF Inpia was placed on a solid basis in 1002
(permanency was to come four years later}, which would justify the issuc of the Jubilee
Number in 1953, the origin of the Survey dates back to 1861, which, in turn, would
explain its Centenary Celchration in 1961,

The Survey had a humble origin in 1861, with an Archaeological Surveyor,
Alexander Cunningham, as its sole member, for * employment in Bihar and elsewhere ",
Fruitful vet shaky even then, the Survey underwent many vicissitudes thereafter. But
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all vacillation of policy, indecision on the respective responsibilities of the Central and
Local Governments, dispute over whether Government should tiake the responsibility of
the preservation of monuments, hesitation over the acceptance ol any financial commit-
ments—all characterizing the archacological history of the country in the last quarter
of the nineteenth century—vere broadly swept away at the tum of the century, as a
result of the enunciation of liberal policies and bold steps 10 execute them.

All this is now a matter of historical interest, The present-day ARCHAEOLOGICAL
SURVEY oF Ixpia, the nucleus of which was formed just a hundred years back, is a consoli-
dated organization with very definite and comprehensive functions to perform. From
a single-man show in 1861, it has now attained great proportions, with a broad-based
pyramidal structure, Its functions are well-defined: they comprise the preservation of
all important monuments in the country, explorations and excavations, epigraphical
research, application of scientific methods to archacology, maintenance of archaeological
museums, traming—in fact, they comprehend all branches of archacology in its widest
denotation. And we faney that it has pot always been without credit that the Survey
has discharged all these functions.

With pardonable pride, therefore, do we celebrate the Centenary of the ArcHAeo-
tocical Survey oF Inpia.  Ler our Centenary be not merely the commemoration of
the past but the promise of a sull brighter future.

A chief item of the Centenary Celebration will be an International Conference on
Asian Archaeology. There is no causal comnexion between the two. Yet we thought
that the Celebration might provide a suitable forum for bringing together the distinguished
workers on Asian archaeology for discussing common problems of technology, for taking
stock of our present-day knowledge and, if possible, for devising ways and means for
poriodical contacts.

The response to our call has been maost encouraging; it has assured us of a truly
international gathering and has brought 10 focus the need for such a gathering. We
sincerely hope that the Conference—and through it the Centenary of the ArciazoLogicAL
Suryey or Ivoia—will leave a lasting impress on archacological pursuits in Asia.

=



NOTES

The present Number of Ancient India is, however, by 1o means a souvenir of the
past nor an indicative of the forthcoming events, We shall, no doubt, have the privilege
of publishing in the next Number at least some of the more important papers presented
at tlie International Conference vn Asian Archacology.

A. Guosi
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STONE-AGE INDUSTRIES OF THE DAMOH AREA, MADHYA PRADESH
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1. GENERAL

LTHOUGH xo pREHITORIC SURVEY OF Dasmon axp Sacar Districrs, Maouva
Pradesh, was carried out systematically in the past, sporadic occurrences of Stone-
Age artefacts in the arca have been reported from time to time at Deori, Burdhana,
Sigrampur, etc., in Sagar District.! During the present writer's brief visit, in 1957,
to the valleys of the rivers Sonar and Kopra, near the township of Damoh, three Stone-
Age sites, not noticed before, were located.*  The tool-collection consisted of (i) Acheulian
bitaces of the Early Stone Age, (ii) a flake-blade-scraper assemblage corresponding to
the so-called Series TT type of implements, possibly of the Middle 1o the Upper Stone Age,
and (i) microliths. A well-cemented gravel at Harat, near Hatta, yielded a few carly
‘W. L. Wilson, Proc. Asiafic Soc,, Bengal, 1867, pp. 142-43; ]. Coggin Brown, Catalogue of Prehis-
torie Antiquities in Indion Museum at Calcutta (Simla, FQI?]. pp. 62-66.
: Indian Archarology 1957-56—A Review (1958), p. 26.

5
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STONE-ACE INDUSTRIES OF THE DAMOH AREA

palacolithic tools ir situ. As the arca seemed to be promising, a detailed investigation,
t November-December 1958, of the valleys of three major streams in the area, the
Sonar, Kopra and Bearma, was undertaken. As a result thereof, fifteen Stone-Age sites
were discovered (fig. 1), and tool-bearing Qualernary deposits were noticed on the Sonar
at Rehli, Ghogra and Harat. An account of this investigation is given in the following
pages.’

The surveyed area, lying apEaximatcllr between 78°45' and 79°30° East Longitude
and 24°20° and 23°15 %{:ndﬂh titude, falls partly in Sagar and partly in Damoh
Districts, It comes under the drainage-system of the Yamuna, and due to its sitnation
close to the Narmada basin, from which it is separated by the Vindhyan hills, it affords
an ideal ground for a comparative study in the Stane-Age environments and cultures of
the Narmada and the Yamuna regions.

The streams em from the spurs of the Vindliyas, which form the Narmada divide,
about 100 miles south of Damok and 70 miles south of Sagar, and, running almost parallel
for some distance towards north-east, coalesce with one another and finally drain into the
Ken, # major southern affluent of the Yamuna (fig. 2).

The region (fig. 3) is underlain chiefly by the Vindhyan rocks comprising sand-
stones and shales. 711 the upper reaches of these sireams are outerops of the Deccan
Trap and the Bagh and Lameta formations, To the north of this region occur granites
inla"njrrs«l hiere and there b}- small outliers of the Bijawars. To the south, beyond
the Narmada divide, is the Narmada basin filled i heavily with the elder alluvium.
It may be mentioned that the raw material for the Lower Palacolithic industries ol the
region was drawn from the Vindhyan rocks, while the Deccan Trap and its associated
Intor-Trappean formations account for most of the chert material that was utilized for
the working of the Series IT type of tools.

The sireams have in general graded profiles, the average gradient being 4-97 i/
mile in the Sonar, 5°24 i, /mile in the Kopra and 5°09 ft./mile in the Bearma. The
Vindhyan tocks, such as sandstones and shales, traversed by the rivers have mfluenced
the gradient locally here and there, causing small waterfalls or rapids, such as are scen at
Harar, Mariado, etc., on the Somar, An interesting t of the long profile of the
Sonar is that the stream has a comparatively steep gradient between Rehli and Ghogra
and again between Sitanagar and Mariado, between which places occur the im lementi-
ferous deposits (fig. 2). The tool-bearing gravels at Rehli and Ghogra are about 5 to 10 ft.
above the present water-level and lie over tlie Vindhyan rocks, the contact of which is
about 5 to 6 fi. above the water-level. Tt seems, therefore, that the steepening of the
gradient took place subsequent to the formation of the gravel-bed, possibly under the
conditions of increased water-velocity caused by a change of climate from the drier to the
wel.

2. STRATIGRAPHY

The tool-bearing Pleistocene gravel in this tract rests directly on the country-rock,
which is either sandstone or shale. The surface of the sandstone does not show any
weathering, but the shales, being comparatively soft, are crumpled, and at Rehli (pl. I)
they have imparted a red colour to the overlying gravel-conglomerate. Due to their
horizontally-bedded character erosion is not apparent, But a considerable disturbance
at the contact of the gravel and the rock scems to have taken place, as blocks of underlying

VA shors report has appeared in fndian Archarology 1938-59—A Revirw (1959), p. 26.
7
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A,

Section on the left bank of the Somar near Rehli, showing conglomeratue lower
gravel on sanditomes and erostonal unconformity, See p. Y

B.

Section an the vight bank of the Sonar near Rehli, showing fonselp-cemented upper pripel
and sand.. See p. 9
To face pl. 1T
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AL Section on the left bank of the Sonar at Ghogra, showing tool-bearing lower pravel.
See p. 9

B. Section m lhe bed of the Sonav a1 Flaral, showing the lower conglomeraitc gravel resting
on the faggy mandsiones.  See p. &

To face o 11
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B. Cliff-section of the lift bank of the Kopra, See pp. 9 and 21

To face p. 8



STONE-AGE INDUSTRIES OF THE DAMON AREA

rock have been incorporated in the gravel and the surface appears uncven—a feature
particularly seen near Ghogra. The compact gravel varies in thickness from 4 to 10 It.
and is composed of water-worn aaunrtzim pebbles, of sizes up to 6 inches in  diameter,
nccasionally mixed with picces ol flaggy sandstone and shale: its sand-content is ntgligib!e.
The cementing-material is mostly calcareous tinted red or yellow, due to ferrugmous
clayey matter,

This section may be observed for nearly 50 yds. at Rehli (pl. II A) and for about
100 yds. at Ghogra (pl. I1L A), while at Harat (pl. ITI B) it occurs almost in the river-
bed a.n% ]rmu for nearly 70 yds, At Basa and iado only small patches of the gravel
are visiole.

The Igrzvel-hul.was disturbed considerably by erosion even before the deposition
of the overlying silt, which has a variable thickness from 10 to 25 fi. In its lower horizons,
in contact with the gravel, it is hardened due to calcarcous matter that binds the under-
lying gravel and contains numerous kankar-nodules. On the mF of it has developed the
recent soil, 1 to 2 fi. thick. The compact tool-bearing gravel was noticed not only in
the cliff-sections on the banks but also in the bed of the river, as at Harat, thus indicating
a regular and extensive gravel-deposit and not a local phenomenon caused by erosion
of and deposition on the in the river-meanders.

Another deposit of a comparatively loosely-cemented gravel was noticed on the right
bank of the Sonar near Rehli and was traced to a distance of nearly three-fourths of a
mile downstream (pl. 11 B). At places the maximum thickness of the gravel is nearly
20 ft., and the cxposures in s gullies that have cut through it show its landward
extension for about 200 fi. Sometimes the entire cliff is composed of such gravel without
any superimposed deposit of silt. Its contact with the underlying country-rock over
which it rests is uneven. The gravel is composed of pebbles and sand, the latter sometimes
predominating. Except a sort of cross-bedding or lamination here and there, it does
not show any stratification or any kind of assortment of its contents. Wherever it is more
sandy, it is hardened duc to cementation. The gravel also contains numerous land and
freshwater molluscan shells. The characters of this gravel are different from the carly
tool-bearing gravel-conglomerate cxfmf._-:d on the oppoesite bank at the same locality.
It appears to be a redeposited gravel, more or less a -gravel, of later age.

The presence of chert nodules in this gravel is significant, as they are not noticed in
the early tool-bearing gravel. In all probability the mixed sandy gravel on the bank here
is the horizon for chert artefacts comprising flakes, blades and scrapers. It appears to
have been deposited by the sluggish waters of heavily-loaded streams, pmbl;' during
a dry or semi-arid climatic condition.  This is corroborated by the find of a similar gravel
4t Harat on the Sonar, where, on the left bank of the river, near the waterfalls, is an
accumulation of gravel composing pebbles of sandstone, quartzite and small nodules of
a variety of sccondary siliccous minerals and sands, 1t is not a thoroughly-comsolidated
deposit and does not show any bedded character. This gravel vielded a good number
of tools of Series 11 (below, p. 20).

A profusion of loose pebbly gravel was noticed on the Bearmia al Tardehi (pl. IV A)
i its source region, and again at Gaisabad almost near its confluence with the Ken,
where a collection of rolled biface tools was made. The major course of this river is
through @ decply-cut channel in the sandstones;, and, except the silt-banks at places,
nowhere any mm];act avel-bed was met with. A thin layer of it was noticed on the
K river (pl. 1V B} around Piparia and Khojakheri at the water-level. The bed
ofcg:'ﬂnpm near Sitanagar, in the vicinity of which village it meets the Somar, is strewn
with well-rounded pebbles of sandstone and chert but is devoid of any tools.

9
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The gravel-bed at all the localities on these rivers is overlain by a thick: deposit
of yellowish brown silty-clay showing litile laminations in the upper horizons; at a number
of places the river-banks are composed entirely of this material. It did not yield any
artefacts or fossils.  Prior to its deposition, the gravel-hed seems to have undergone erosion,
as is evident from its uneven contact with the overlying silt-deposit.

From this data the chronological sequence of events in the area may be summarized
as follows,

I. Prior to the deposition of the implemeni-bearing gravel the rocks had been
subjected to an intensive crosion. The Haggy sandstones and shales, due to their fragile
nature and close joints, were eroded unevenly. This scems to have taken place in a
comparatively-drier condition of climate, as the lmcll:rlgh rocks do not show much
chemical decomposition and the fragments of these rocks which got mixed up with the over-
lying conglomerate show only mechanical disintegration.

2. The pebbles in the gravel-conglomerate are mostly of quarizite that is available
only in the source-region of the three streams. (It is important to note here that all the
mfy tools are made on guartzite,) Itseems that the settlements of the Early Man were
located on the spurs of the hills and in the proximity of the source of the streams.
The earlier crude Abbevillean bifaces and accompanying pebble implements were manu-
factured in this period prior to the formation of Li:t gravel-bed.

3. The later habitations occurved 4 litile downstream around Relili on the gravel-
spreads formed due 10 the shifting of shingle from upstream. The earliest tools were also
drifted along with the river-gravel and got partly rolled, During the formation of the
gravel-bed %Lht implementiferous  gravel-conglomerate noticed on the Sonar), these
carliest tools were incorporated in the gravel along with the freshly manufactured later
(Acheulian) implements, as noticed at Rehli. 1t may be stated here that the carliest
tools of a comparatively-crude Wurhnamln'f:a;t"fur inyariably in a rolled condition even
in the upper reaches of these streams,  The base-level of the rivers at this period was higher
by at least 6 to 8 ft. than that of the present day.

4. This lower tm!—hcari(t]lig gravel was subjected later on to an intensive erosion,
wssibly under the conditions of increased precipitation, with the result that only in a
ew places it has survived, The deposition QF the silt on the gravel brought the wet phase
to an end and the river became graded.

3. The succeeding climatic phase was dricr (a semi-arid climate), when the under-
Tying gravel was cemented by calcareous material derived [rom the overlying silt. The
occasional floods in the rivess of this period eroded the silt here and there and
it by the pebbly rubble mixed with much sand (the upper gravel-bed). The grayel on
the right of the Sonar at Rehli may have been formed in this way. The cherts,
chalcedony and allied siliceous minerals, derived partly from the Vindhyan rocks and
Hartly from the Deccan Trap, are commonly met with in’ this deposit. The authors of the

ake-blade-scraper industry utilized this material extensively for their tools.

. 5. A comparatively mild wet climate prevailed in the following period, when the
rivers further deepened their channels by cutting into the bed-rocks. The silt of the
carlier phase was not much affected, as the flood-water did not rise to that level. A little
deposit of silty clay was formed ou the gravel of the preceding phase, This climate
was not much different from that of today.

From the list of the Stone-Age sites in this area (fig. 1), it will be evident that the
Bearma valley was not much ﬁ'cqhuil-:lmd the Early Mgn 'c}xs:cpr. in its u reaches in
the hilly tract, as, apart from the sites at Tardehi-and Gaisabad, no Stone-Age sites have

{1



STONE-AGE INDUSTRIES OF THE DAMOH AREA

been traced on this river:  The tools found at Gaisabad near the confluence of the Bearma
and the Ken are heavily rolled; indicating a long-distance transportation from upstream.
As many as nine sites were found on the Sonar, and almost all of them yielded carly Stone-
Age tools. But such sites are singularly absent on the Kopra, which, on the other hand,

rovided the majority of the sites with the scraper-flake-tool industry. Only one micro-
Eﬂlic site was noticed on the Navgaja hill within the boundaries of Damol town, The
collection consisted of & few fAakes and fluted cores made on chalcedony.

3. EARLY STONE-AGE TOOLS

A, GENERAL OBSERVATIONS

Over one hundred artefacts were collected during the survey from nine sites; of
them twentyfour were obtained in stk from the undisturbed compact gravelconglomerate,
and the rest were found in the loose gravelspreads in the river-beds, Stratigraphically,
the industry represented by the artelacts does not permit any division into earlier and
linter stages, @5 those recovered from the compact gravel come from a single gravel-bed,
However, an attempt has been made here to bring out certain distinctive features, keeping
in view the physical characters, such as rolling and weathering, and the rechnique of
manufacture of the artefacts obtained from the cemented gravel on the one hand, and of
those found in loose river-gravels on the other.

The following observations may be made on the collection of tools found in sifu.
No pebble-butted handaxe was found in the compact gravel, The wo handaxes obtained
from that deposit are fully flaked out of pebbles, as noticed from a tiny patch of cortex
on each of them, The workmanship is, however, crude and the implements are much
rolled. One handaxe made on a pebble-Hake of chert comes from the conglomeratic
gravel; it is fresh and less rolled and is neatly worked (fig. 4, 12; pl. V A, 12). Likewise,
one ovate made on a side-flake is fully worked along the edges and the front by step-
technique, leaving 4 plain undersurface (fig. 4, 18; pl. V B, 18).

Out of six cleavers recovered from the compact gravel, live are made on end-
flakes and une on a sidestruck flake (g, 5, 22 and 24-28; pl. VI G, 22 and 24-28). Of
these, only two are fully flaked on both the faces by step-technique and their cross-sections
are symmetrically biconvex. The remaining four (three on end-flakes and one on a side-
flake) bear the original pebble-cortex on the front and have a partially-trimmed under-
surface. Further, these specimens are more rolled than the two neatly-worked cleavers.

The collection also includes three medium-sized bifacial choppers (fig. 6, /01 and
106; pl. V1 B, 101) and two discoidal cores on pebbles, all being more or less rolled.
Of the flakes, of which there are ecight specimens, two from Ghogra and six from Rehli,
none has a prepared striking-platform, and the latter are invariably inclined at an obtuse
angle with the plain primary Hake-surface (fig. 6, 45, 46, 52 and 55; pl. VIL B, 45 and
45){;':(! A few are secondarily retouched on' the edges; all the specimens are more or less

The collection thus comprises both rolled tools showing crude workmanship and
less-worn ones of better workmanship. Typologically, the former set of tools belongs
to the Abbevillean to early Acheulian stages and the latter shows the mid-Acheulian
technique. Considering’ the fact that a large proportion of pebble handaxes and other
accompanying lools having Abbevillean characters mostly oceurs in the loose gravel in a

11
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STONE-AGE INDUSTRIES OF THE DAMON AREA

rolled condition, it appears that these tools are earlier than the formation of the gravel-
bed ; those which display better technique seem to have been made almost at the close ol
the aggradation of the gravel, so that they were subjected to the least amount of abrasion.

B, Tae 1ooL-TyPES

The collection may be divided into the following main ypes: handaxes; ovales;
cleavers; pointed tools; scrapers; flakes; and cores and core-scrapers.

The adjoining table (Table I) shows the site- and type-wise distribution of the tools,

DESCRIPTION OF THE TOOLS
A Haxpaxes

1. HANDAXES ON COREY.—

The handaxes on cores are worked on medium-sized ovoid or subrectangular pebbles by
bold flaking along the margin in one or both the dircctions. The flaking s not extended all over
the body and patches of original pebble-cortex are left on either surface in the middle and on the
butt-end. The wols are mmid:mﬁy rolled.

(i) Rounded or slightly-conical pebble-butt, sides converging into a tapering working-end.
Freely llaked on one edge in one direction and allernately on the other. No secondary trimming.
A patch of kankery yellow clay is'seen on one edge. Rolled. Fig. 4, 1; pl. V A, L

(i) Omn asubrectangular pebble, broad and straight pebble-butt. The point has been achieved
by bold Aaking at one corner on both the faces but the flaking has not been carried beyond half the

distance along the length of the tool. Slightly retouched near the point. Rolled. Fig. 4, 2; pl.
VI A, 2.

{ii)  Thick subtrisngular body, thick round pebble-butt. Boldly flaked alternately, producing
an uneven edge.  Prominent keel occurs on both surfaces due 1o intersection of the scars. The mid-
longitudinal cross-section is rhomboid. No secondary working. Rolled. Fig. 4 3.

(iv] Same as (i), but of a smaller size. Fig, 4, 4; pL. VB, 4.

{¥) Roughly almon d body with bold alternate faking along the margin, resulting
in a marked wavy edge. Much mlled. Fig. 4, 5; pl. V A, 5.

(vi) Subtriangular handaxe on thick pebble. Boldly flaked almost all round, resulting in
a wavy edge. The front face shows crude step-flaking. Fig. 4, 6; pl. V A, 6.

I1. HaNDAXES ON FLAKES.—

The second group of handaxes consists of those which are made oul ol  pebble-flakes.
They are mostly unificial, worked on the front only, the undersurface being a pl;:.in primary
fluke-surface. '

(i) Made on a sabtriangular end-flake. The upper surface shows only three broad and
scars; two on one side and one on the other, leaving a rectangular cortical patch on the left.  The butt
is situnted on the unflaked striking-platform. undersurface i a plain primary fake-surface,
Rolled, Fig, 4. &; pl. VA, &,

[ii] Same as above, but much rolled. Fig. 4, 9; pL V A, 9.

i) Made on @ side-flake. Freely chi all along the ¢ on the exterior, The tool is
thich.'gn Ell}u.- middle and thin acar the hutt.PF'thhc hmtﬁﬂoncgg:hc two scars has uced a
prominent mid-rib near the working-end. Cross-section in the middle of the length is plano-convex
and pear the point triangular. A litthe secondary (rimming is visible on the left side. Rolled.
Fig. 4, 10; pl. V A, 10, '

(iv) Same as above, but of & sinaller size. Rolled. Fig. 4, 11 pl. V A, (1.
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Fic, 4, Early Stone-Age tools: 16, handaxes on core; §-14, handaxer o flake; 15 and 17-20, ooates
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STONE-AGE INDUSTRIES OF THE DAMOH AREA

(v) Subtriangular small handaxe on brown chert-flake, alternately worked around the edge,
leaving a small cortex-patch on the fromt. Convex butt. Little rolled. Fig. 4, 125 pl. VA, 12,

(vi) On a side-flake,  Almond-shaped body with a thin tongue-like working-edge and broad
butt. The only three scar-beds em the front near the point are shallow and indicate oblique flaking
fram the margin towards the central thick region. Much rolled. TFig. 4, 13; pl. V B, 3.

{vii) On asabrectangular side-flake fram a pebble.  One of the long sides is alternately flaked,
resulting in a zigzag edge.  The ite side is fluked on the upper surface only, leaving a ribbon-
like pebble-cortex in the middle, Secondarily trimmed near the point, Scction roughly parallelo-
grammatic. Early Acheulian. Fig, 4, 14; pl. V B, 4.

B. Ovares

The ovates in the collection are made on flakes and arc worked along the periphery by alter-
nate flaking.

(i) Trimmed around the pcrilph:r}- on both the faces. One face carvies a patch of hard
calcarcous sandy cementing-muterial by which it was bound with the gravel-bed. Crode work-
manship, Much rolled. Early Acheuhan. Fig. 4, 15; pl. V B, I5

(ii) Broken at one end.  Marginally trimmed alternately producing a mild wavy edge,  Some
scar-beds indicate a kind of step-flaking. More neatly worked than the above. Much rolled.
Fig. 4, I7; pl. V B, 17;. '

(iii) On a side-flake fully flaked on the front by step-technigue.  But for the trimming on the
siriking-platform, the wndersurface is a plain ﬂimaw flake-surface. Cross-section asymmetrically
biconvex. Slightly retouched. Little rolled. iddle Acheulian. Fig. 4, 18; pl. V B, 4.

(iv) Oblong ovate on end-flake. Rolled. Fig. 4, 19; pl. V B, /9.

(v) Almond-shaped tool with a thin tongue-like Eni.nl and thick butt. Worked all over,
leaving a small patch of cortex on one surface near the butt-end, Middle Acheulian. Fig. 4, 20;
pl. V B, 20.

. Creavers

The tleavers are made on flakes, mostly end-flakes, and are generally slightly rolled. On
the basis of the nature of the cutting-cdge, the butt and the sides, they can be classified into live
groups.

L. CLEAVERS WITH CONVEX BUTY, PARALLEL SIDES AND STRANGHT CUTTING-EDGE.—

(il On a thick end-flake. The undersuface is o primary flake-surface and on this side
working i seen only in the removal of the butt.  The front is convex and is completely flaked by ste
!re.h.m:{z Cutting-edge slightly oblique and worn,  Cross-section plano-couves.  Raolled. ﬁidd e
Achenlian. Fig. 3, 22; pl. V1 G, 22.

(i}  On an end-flake from » pebble.  Shghtly comeal to convex butt.  Worked along the two
parallel sides alternately by step-tectmique.  Finely retouched along the cutting edge, but the front,
which is mosily covered by the original pebble-surface, and the under-surface, which is a primary
flake-surface, arc unworked. Rolled. Early to Middle Acheulian, Fig. 5, 2¢4; pl. VI G, 24

(i) A perfect U-shaped cleaver finely trimmed all over,  Alternately-trimmed parallel sides
and convex flaked butt. The L'utﬁ:l:lg-'!zdgl‘: is straight and little abraded. Section biconvex. Middle
lﬂ ht: Mcuﬁml .Figr 5] 25; P!' ‘.I ﬂl 25"

11. (},]'_;).m WITH ANGULAR BUTT, PARALLEL OR SLIGHTLY DIVERGENT SIDES AND BROAD AND
STRAIGHT CUTTING-EDCGE.—

On an end-flake, flaked all over both the surfaces by step-technique.  The butt carries a patch
of cortex.  The cutting-edige s thin and abraded. Sheht secondary retouch on one side.  Section
parallelogrammatic. Almost fresh. Middle Acheulian, TFig. 5, 24; pl. VI G, 24.

13
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111, CLEAVERS WITIH SIDES CONVERGENT TOWARDS AHORT ANGULAR RUTT AND BROAD CUTTING-
EDGE,—

(i) Ou a side-flake. Angular butt with one side covered with otiginal pebblecortes; the
other side carries a large scar of the flake \akens on the front from fhe side. The underside i< % plain
primary flakesurface, The cultin s broad and finely retouched, perhaps to strengthen the
edge against hreak during wee. finely trimmed om one side near the butt. Section asymime-
trically biconvex, thick on one side and tapering towards the other. Middle Aclionlian.. PL V1.G,

(i) Similar to above, The slightly-convex butt and upper high surface are um:.}_ﬂfttil} covered
by the pebble-surface. Bul lor a very limited trimming on one side, the undersurface s & plain
primary flakesurface. On the front steeply worked on one side by step-technigue, while the other
side shows scars of bold flaking. Retouched on the straight cutting-cdge.  Rolled.  Early Acheulian.
Fig. 5, 27; pl. V1 G, 27

IV. CLEAVER WITH LARGE FINELY-FLAKED AND ELABORATELY TRIMMED BODY.—

Alternately-flaked convex or round butt and uides, converging towards a short cutting-cdge.
Beautifully tetouched all along the margin. Section biconvex. Advanced Acheulian.  Fig. 5, 21

V. CLEAVERS WITH RECTANGULAR HUTT, ALMOST CONVERGENT SIDES AND STRAIGHT OR OBLIQUE
cﬂﬂmﬂ'ﬂmg.—

(i) On a thick rectangular end-flike. The front i steeply flaked along the two sides which
converge towards a short (shorter than the butt) freshly-broken cutting-edge. The underside is a
plain primary flake-surface with a prominent bulb of percussion. Secondary rvetouch on sides,
Ciross-section hiconves to trapezoid. A little rolled.  Middle Achieutian,  Fig. 5, 30; pl. V1 C, 50,

(i) Ona rectangular end-flake. Boldly flaked alternately along the two parallel sides. The
butt i straight and unworked, striking-pla obliquely inclined to the primary fake-surface.
Subsequent trimming has produced scar-beds remiiniscent of step-techniqoe.  The oblique cutting-
edge is much sbraded. A little rolled. Fig. 5, 31; pl. VI G, 1.

(i) On a thick rectangular end-flake similar to (i}, but with parallel sides.  Section rhomboid.
Much rolled. This may be clussified as a chisel.  Fig. 3, 32; ph. VI G, 32,

. PoisTED-TOOLS

There are @ lew artefacts in this collection having a short thick point.

(i) On a medium-sized fhat-based discoid pebble. The front carrics two broad U-sha
scar-beds, one on cither side, mecting at a strong point. On the underside  deep cut has been taken
vertically for a short distance down from the point.  The tool has a flat base and i humped upper
face. The nmworked pebble-surface provides a good hand-grp. A fittle molled, 1t may have served
as a bover. Fig. 6, ¢3; pl. VII A, Fi '

{ii) A small E‘Im—mwu pebble has been geeply flaked on the front, the scars convergin
into a point. On the flal undersurfice, an obliquely-direcied flake aear the point has reduced l.hE
thickness and improved the pointed end. A borer on pebble, Fig. 6, 87
) [iii) Made on a discoidal pebble, this specimen has two h‘? scar-heds on the apper surfisce
intersecting into a rough point.  The undersurface is unworked. Fig. 6, 94; pl. VIL A, 94.

v} An ovoid side-flake from thoroughly-rolled pebble has been flaked at one end of the
mujor axis resulting in a ghort projecting point.  Fig. 6, 42; pl. VII A, 42,

cl

E. ScmrarErs ON FLAKES

(i) Subtriangular body, All the three sides have been trimmed formi - ol BT
RnHuL} Fig. 5, 33;pl. VH'L 33, ree sides m orming triple-edged sersper
(i) Subtriangulsr end-flake with o narrow unfaceted and i T

e e S e e A B 5S4 R e
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STONE-AGE INDUSTRIES OF THE DA VOH AREA PLATE V

A Early Stone=Age- tools: [ 5 amd 6, handaxes on cord, A-12. handaxes on flake.

See pp. 41, 13 and I35

{. handaxe om core } 13 and 14, handaxes on flake; [ Fand 17-20,
ovates. See pp. 11, 13 and 15

B, Early Stone-Age tools :

To face p. 16
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STONE-ACGE INDUSTRIES OF THE DAMOH AREA PLATE V11

\. Early Stone-dge topls: 33, 34, 36 and 38, scrapersy #2, 3 amd 4, ponled  Rooly,
Seg pb 16 and 1Y

B. j'.IJ”{I- "I'l'll-'ri'-.ll'._’f fooli: 43, £6, 48 and 52, flakes;
82, 83, 91, 106 and 107, choppers: 69 and 73, rores,
Ser PE- (1, 19 and 20

To face pi. VI




PLATE VIII ANCIENT INDIA,

Series I lools: serapers.  See pp, 26 and 28

To [ce p. 17




STONE-AGE INDUSTRIES OF THE DAMOH AREA

Fra. 5. Karly Stome-Age tools: 21, 22, 2, 25, 27, 28 and 30-32, cleavers; 33, 34, 36 and 38,
serapers on flake

17
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Fia, 6. Eurly Stane-Age Wols: 42, 43, 81 and 94, puinted toolss 43 #2
Jlakes; 91, wnifacial chopper; 82, 83. 101, m;mﬁfaa s_.;rmii .em#:rf' gr.r.'r’-'ni *?:.J a_rﬁ'n

L
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STONE-AGE INDUSTRIES OF THE DAMON AREA

(iili} Ovoid o ahnnnd-&h.nl;i body, plain and broad striking-platform making an angle of
120° with the g‘imary fake-surface, ch front carries a wide longitudinal scar which occupics
%mt§ ]131;' I;I'Ju'::1 V].:It; sirf&;;, the remaming half being the pebble-surfiace trimmed all along the edge.

iz. 5, 36; pl. . 36

% (iv) L ovoid thick flake with convex pebble-cortexed platorm and prominent bulb of
percussion.  Flaked along the sides with blows directed transversely towards the butt-end.  Further
minutely trimmed on one side.  Figs 5, 38; pl VIL A, 38.

F. Frakes
Most of the twentyfive llakes obtained in the exploration are taken out from the volled pebbles
which were not prepared for the purpese, so that their upper surface is invariably covered by pebhle-
cortex.. The undersurface is a p,[a.in primary flakesurface which makes a wide angle with the plain
striking-platform. A few of them show « slight secondary trimming on the sides, but beyond this
therg is no dresing.

I. THick SUBREGTANGULAR FLAKES —

(i) From a much weathered sandstone pebble.  Fig. 6, 45; pl. VI1 B, 45,

(i1) Steep free flaking ou the front on onc lateral side. Fig. 6, 46 pl. VII B, 6.

I1. OvAL OF ALMOND-SHAPED FLAKES.—

(1) Retouched along one edge. May have been used as o convex sidescraper. On its
undersurfiaco the bulb has been crmwﬂ. by the removal of flattish step-flakes.  Fig. 6, 44; pl. VII B, #4.

(ii) With plain obtusc-angled siriking-platform:  The front shows a large longitudinal scar

on one side; the opposite side & thick and corfex-covered, No secondary retouch.  Fig. 6, 52;
pl. VII B, 52

HI, OVAL-SHATED FLAKES WITH THE FRONT SHOWING SUAR-BEDS.—

The scar-beds, two to three in number, are Luge and cover nearly hadl the area; they are
lormed by obliquely-diveeted blows from one side. The opposite side is thick and ls covered
by the pebble-surface, thus rcwil:ljnﬁ a hand-grip. The lower surface is unworked. The thin
long edge hay been retouched pasticuludy in one specimen.  The tools could bave been  used as
side-scrapers.

IV. SUBTRIANGULAR SMALL FLAKE,—

Small subtriangular flake from a weatheyed quartzite pebble with a plain and wide-angle
platforni.  Secondarily worked all dlong the periphery.  Fig, 6, 57.

G. Cores ARD CORE-CHOPPERS

The 1ools ol this category, which constitute nearly one-third of the total collection, are made
En t_l_m*lr_nnghly rolled quartzite pebbles of different sizes and shapes. There are both unifacial and
ifacial t !
1, UNIFAGIAL CHOPPERS DR STEEP SURATERS ON PEBRLES.—

Generally oval or flattish discoidal pebbles are preferved for the unifacially-worked choppers or
more correctly steep scrapers on pebbles. A H:m:al one is deseribed here.  Flattish ellipsoidal to the
major axis resul into an uneven edge. e underside is unworked. A side-scraper on pebhble.
Fig. b, 94; pl. VIL B, 9.

. Breaciat CORE-CHOPPERS.—

(1) From a small discoidal pebble two large flakes have been removed a the margin;
the scar-beds intersect each other und form a mild medial ridge. On the other fa;h:Equrmrgm
flake is taken on the same side. The remaining unworked pebble-surface provides a suitable hand-
rest. [F':Jg i. &2; pl, VII B, 82. ; '

i somewhat small rectangular pebble has been alternately worked along the three sides
leaving the fourih long side unworked. TPlfc cutting-edge is uneven, There is a L mondall.ryr,
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work along the edge resulting in short step-flake scar, A sideschopper on pebble. Fig. 6, 107;
I VII B, 107. | . :

¥ (iil) Same as {ig but further Aaked, secondarily along the edge; which; although sinuous, is

well-defined. Fig. 6, 83; pl. VII B, 83. ) .

iv)] On a medium-sized triangular discoidal pebble steeply flaked along the two sides, leaving
the third side and the central portion unworked. Fig. 6, 106; pl. VII B, i06. :

(v) Worked on a large ellipsoidal pebble, it is boldly faked at one cad of the major axis,
alternately resulting in two decp scar-beds on one side and one on the other.. A heavy Clactonian
type of chopper with pebble-butt. Fig. 6, 101 pl. VI B, [0l

111. 'Comgs.— _

They can be grouped into: discoidil cores, made on medium-size lumps ot pebbles of quartzite
and showing alternate fiaking along the periphery; and @rregular cores. A typical specimen of cach
group is described below, ) .

(i) Discoidal core on a discoidal pebble flaked alternately along the periphery, resulting in
an uataﬁe;slywaw edge. Small cortical patches are seen in the centre on both faces. Fig. 6, 69;
pL B, 69. _

(i) Irregular corc on a block of quartzite showing crude alternate flaking along the murgin.
Fig. 6, 72; pl. VI1 B, 72,

4, FLAKE-BLADE-SCRAPER ASSEMBLAGE IMPLEMENTS OF SERIES 11

A, SIRATIGRAPHY
(i) The Damoh arca

Another prolific Stone-Age industry of the Damoh area i represented by Hakes,
flake-blades, scrapers, cic., of diminutive size, invariably worked on varieties of chert,
jasper and allied siliccous material. As will be seen from the followin discussion, this
m:ﬂfm}- is comparable with what has been labelled * Series 117 by H. D. Sankalis, who
first noticed it on the river Pravara, Ahkmadnagar District, Maharashira State.! Tn the
yresent arca, the sites yielding such L}Jx of implements are commeonly located in the

pra valley bul are poorly represented in the valleys of the Sonar the Bearma.

Upwards of two hundred tools were obtained during the sarvey, mostly from the
loose gravel in the river-beds and therefore unstratified. ose recovered from stratified
deposits constitute a small number.

The deposit containing these tools is generally a medium- to fine-grained wel
mixed with much sand, Its com 15 are a few small-sized water-worm pchlfflt: of

wartzite, subround fragments of the Vindhyan sandsiones and shales and & large guan-
tity of sandy materfal consisiing of lumps of chert, jasper, chalcedony, cic., t tter
two mostly derived from the disintegrated Deccan Trap. The chert matelia‘l is derivedl
partly from the conglomeratic rocks of the Vindhyan and Cuddapah formations and
l-in_uﬂy from the Infra- and Inter-Trappean rocks associated with the flows of the Deccan
rap, Usually the deposit is poorly consolidated and does not show any layered structure

t a sort of a cross- or current-bedding here and there, indicative of shallow-water
deposition. It occasionally contains freshwater molluscan shells; no other fossil has yet
been found.  Unfortunately, no large=sized section of this deposit is available on the Kopra,

~_'H. D. Sankalia, *Animal-fossils and palacolithic industries from the Pravara busin at Nevasa,
District Ahmadnagar’, Aacient India, no. uiﬁssm, pp. 35-52. L~
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which, as stated above (p. 9), yielded the largest number of tools, and the valley of which
is generally devoid of ecarly tools (p. 11).

At Khojakheri, about 7 miles west of Damoh, the Kopra has a closely-meandering
course, the area within the bends being extremely gullied. In one of the meanders on
the left bank below the village, a §- to 1-fi. thick fme gravel was noticed almost at the
water-level, superi by a 20- to 25-ft. thick silt-deposit (pl. IV B), This sandy
gravel contains nodules of chert, and two or three tools were obtained from it.  Similarly,
near Basa and Piparia-Maria small patches of the gravel were again seen on the left bank,
but they did not yield any artefacts. The size and composition of the components of the
gravel-spreads, from which the major collection of tools was made, compare well with
those of the tool-bearing gravel-bed. The characters of a similar gravel-bed on the right
bank of the Sonar near Rehli have been already detailed above (p. 9).

At this stage, it would be interesting to review the characters of the deposits bearmg
similar industries noticed in other parts of India,

As stated above (p. 20, Sankalia first veported, in 1956, the occurrence, in strati-
fied deposits in the Pravara basin, of this type of lithic industry, which he designated
tentatively as *Series 11", In the following years several new sites with this industry
have been brought to light. ‘The characters of the tool-bearing deposits of a few of them
are described below.

(ii) The Pravara basin'

Three gravel-beds have been noticed in the Pravara basin near Nevasa, The
lower bed generally yields 1ols of the earlier industry, while those of the Series II come
from Gravels 1T and I1L.  The components of the lower gravel are mostly pebbles of the
Deccan Trap and dolerite with a subordinate amount of secondary minerals derived
from the disintegrated Trap-rock. The gravel is usually coarse and well-cemented.
The contents of Gravels 1T and II1 are fme-grained, in places predominantly sandy,
and occasionally showing cross-bedding. These gravels are also generally compact.

Between Gravels T and II there is a conspicuous break caused by an intervenin
yellow fissured ¢lay. The contact between Gravels I1 and 11, however, is not mark
¢learly, but the latter deposit is much finer; possibly Gravels I1 and IIL represent one
cycle of aggradation with coarser facics at the bottom (ie. Gravel IT.

(iit) The Godavari basin®

Near Gangapur, about 5 miles from Nasik, on the Godavari, Sovani noticed the
E:l]mﬁrin% section. The bed-rock (the Deccan Trap) is covered by a hard cemented
gravel (Gravel I), which, in succession, is overlain by a yellow silt. Over this is another
gravel, less coarse-textured than Gravel I, which yielded rolled Early to Middle Acheulian
tools. ‘This gravel in turn m_caﬂxd by a moderately-thick deposit of 53 fi. of a fine
and pm-lng-mnmtcd gravel (Gravel I11), which, in all probability, is the finer facies of
the underlying coarser gravel, i.e, Gravel IL. - Over it was the thick deposit of silt. No
wol was found in Gravel 1L

"~ +Sankalin, op. ¢il.
o Indian Archaeodogy 1956-57—A Reriew (1957), p. 11, K. D. Ranerjec’s observations on the
came basin are embodied in his unpublished thesiy for Ph.D. of the University of Poona.
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(iv) The Malaprabha basin®

Tools of the type of Series [T have been reported only from one site on the
Malaprabha, viz. Taminhal, M State. The section in the old river-bank at the
site is as follows. On. the weathered granite-gneiss covered by the mottled clay is a
conglomeratic gravel containing Lower Palacolithic implements, 1t is capped by a sandy
deposit, on which rests a smaller gravel, from which come wols of Series IL.  Over this
is a brown clay, which again is nw:ﬂ'm by fine sand and a livtle gravel.  The last is covered
by the recent deposit of dark clay.

(v) The Ghatafirabha basin®

The tool-bearing deposit in this basin is not properly exposed, and most of the
specimens come from the loose gravel. A kind _OFT'mrtz:-cmmﬁdamd medivm-sized
gravel is noticed near Bagalkot, District Bijapur, Mysore Siate, on the left bank in the
bed of the river, which is littered with a number of tools.  Its relation with the earlier or
later deposits is not quite clear due 10 heavy silting in the river-bed,

(vi) The Tapti basin®

A portion of the Tapti valley between Prakasha and Ukai in West Khandesh
District, Maharashtra State, was recently surveved by the author; a large callection of tools
of Series 1T was made from the loose gravel, ‘and a few others were obtained from the
cemented gravel near Uddhamgadh. The sections observed in this tract are as follows.
A little downsiream from Manjarod a section shows weathered pink and vesicular Trap-
rock at the water-level, overlam by 3 10 4 in. of brownish silt, which, in succession, is
covered by 2 fr. of thick gravzl-bc(i consisting of small pebbles ol rap-rock, chert, jasper,
chalcedony, etc. Upwards, this pebbly gravel is sandy, the sandy portion being 8 io
10 fr. thick and showing curreni-bedding. There is no break between the lower gravel
and the overlying sands, the whole being a single aggradational deposit, The gravel is
further overlain by a thick yellow silty deposit, at places mare than 30 fi. thick. This
grayel yielded a few tools of Series I1.

The Panjra, a tributary of the Tapti, near Dhulia, shows a layer of current-bedded
i;ani sandy-gravel resting on the Decean Trap. A few flakes of chalcedony were recoveresd
om it.

At Amoda on the Kan, a wibutary of the Panjra river, below a huge deposit of cal-
careous tufi, there was some vel resting on the Deccan Trap, [rom which a cleaver-
like flake and a scraper, both on trap and of a size, were removed.  Ttseems tobea
lower gravel yielding tools of earlier industry. The tufia was averlain by cemented fine

: }rc!_cmm]nmg numerous nodules of siliceous material, but no tool was found in it.
%‘ll?u. In turn, was covered by a 2- to 3-ft, thick silt.

On the right bank of the Tapti near Uddhamgadh the cemented gravel consisti
of pebbles of trap and chert Iissnpun the couniry-rock, the Deccan Trf;, and is i
overlain by a 2-ft. thick layer of crossbedded sands, The sands are highly cemented,
and wherever the lower gravel has been croded, th project vut of the section to form
short platforms slightly away from the main bank, :{uch s wholly made of sill. From

‘R. V. Joshl, Pleistocene Studies in the Malaprabha Basiv (1955), vp, 20.31.
“This site was visited by the author in 1956 with Dr. Sn{nkallj' e '
*Indian Archarlogy 1958-59—A Review, pp. 22-25,
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the section, at the junction of the gravel and sands, were obtained four or five tools of
Series 11 type. A patch of this deposit is also seen a little further close to the water-level,
but it is much disturbed and appears to be partly reconstituted.

The stratigraphy of the tool-bearing deposits in the examined portion of the Tapti
may thus be summarized as follows.

I. There is no eatlier tool-bearing gravel in this portion of the Tapti proper. The
gravel-bed observed in the m’buta.g' of the Panjra is, however, the carliest deposit contain-
ing tools of handaxe facies, worked on the trap-rock. This is Gravel L

9. Gravel I is overlain by a yellowish brown clay-silt, noticed below the gravel-bed
at Manjarod; it is represented as a calcarcous deposit at Amoda, on the Kan.

3. Above it is the medium trap-gravel, which at places is slightly pebbly, becoming
finer, and therefore sandy, upwards. The sands are cross-bedded and on account of
their fine texture are firmly cemented. This is Gravel I1, and it is the horizon yielding
tools of Series 1L

4. Over this is the thick yellow silty deposit, on the top of which oceur microliths.

(vii) The Wuna basin

The author's recent survey of a section on the right bank of the Wuna, in Nagpur
District, Bombay State, a tributary of the Wardha river, has shown a 4- to 6-ft. thick
coarse sandy gravel on the weathered Deccan Trap, The rock displays spheroidal
weathering, and the gravel lies between the g:rﬁaﬁy-wcadmrcd trap-boulders. The
ﬁmd is highly cemented, so that the tools embedded therein had to be chiselled out.

early thirtyfive implements of the flake-blade-scraper industry worked on chert were
obtained from the gravel and many more were picked up from the river-bed. The
implementiferous gravel is the only deposit noticed in the Nagpur area so far, and as such
there is no sufficient stratigraphic evidence to show how it stands in relation to the gravel
containing earlier tool-industries. But considering its composition and texture and the
tool-contents, it may be regarded tentatively as contemporary to Gravel I1 of the Tapti
and the Pravara,

(viii) The Son and the Ken basins'

These two rivers are the southern affluents of the Yamuna, draining parts of Panna
and Rewa Districts of Madhya Pradesh. In its upper reaches the Ken collz:lﬁ the waters
of the Sonar and the Bearma of the Damoh area. A recent exploration in this tract has
brought to light nearly fifteen Stone-Age sites, ranging from the Lower Palaeolithic
handaxe culture, through the Middle Stone-Age industries, to the microliths occurring
at the same site either in combination or individually, The basal gravel yielding earl
implements is rarely noticed in an undisturbed condition, its pebble-contents an
accompanying tools cither washed off from the gmvd-i:cds and left loose in the
viver-beds, or being covered with alluvium and talus outwash.

Only at Bariarpur, a site on the Ken, west of Panna, a well-preserved, though

loosely-consolidated, pebbly gravel, occupying a terrace slightly higher than the present
riw.r-ﬂed, rnfvidcd-aprlmn of implements of the handaxe facies on quarzite Lﬁ:hhlcs.

Artefacts of Series IT were picked up from the fine gravel lying at a lower level than this
early terrace-gravel.

Indiam Archaeology 1957-58—A Review, pp. 25-26.
28



ANCIENT INDIA, NO. 17

A beautifiul section of the gravel-bed containing the flake-blade-scraper assemblage
is noticed at Kohari on the Baghain, a tributary of the Ken. This river has reserved
the Middle Stane-Age flakescraper industry lain ia situ in its lower gravel and thus gives
a convenient type-section for that industry by its stratigraphic context, richness and wmntﬁ.
The implementiferous gravel here rests on sandstones and is overlain by about I5-ft.
thick allovium.

fn the examined stretch, the Son has not shown any lower gravel containing Early
Palaeolithic tools in sty but has yielded the flake-blade-scraper assemblage, apparently
in situ, at a level of nearly 25-ft. in eroded exposures of fine sand and coarse silt, as at
Chorhat and Markandeya Bridge near Sard. The tools of this assemblage are, as usual,
made on chert and jasper and roughly represent the samie types, viz. scrapers and points
on flakes or flake-blades.

(ix) Conclusions

The above review of the tool-bearing deposits noticed at some of the recently-
cxplored sites leads us to the following conclusions.

1. The sediments containing the flake-blade mdustries are later than those contain-
ing the Lower Palacolithic tools, typified by the handaxe. Between these two deposits
of gravels there is a bed of silt devoid of any tool industry.

2, The fine texture and the cross-bedding or lamination of the sediments associated
with the tools of Series 11 indicate their deposition under comparatively dry conditions.
There are evidences to show the erosion of this deposit and also of a part of its underlying
older gravel, No fossils have been found in the gravel except a few molluscan shells; such
as are commonly met with even in the present river-beds.

Some: sites yielding tools of the Series 11 industry have been located in the vicinity
of the vutcrops of the raw material, away from the river-banks, as at Koradih near
Nagpur, where the tools do net seem to have been much disturbed, as they occor
the fields not very deep from the surface,  Bur this does not mean that they are of recent
date, as wherever such tools are found in river-sections, there is a thick deposit of silt
overlying the tool-bearing gravel.

B. Thae TOoOL-TYPES

Except a very few tools which are an chalcedony, the majority are prepared out of
brown or reddi |--1{:"(:‘1-.‘& chert. The tools nhmhetlylh:rm thnjogr:\rcl-bcda are almost
fresh, while those collected from the loose gravel show slight rolling and smoothening of
their original sharp edges or points. The more rolled tools are difficult to distinguish
from the rest of the gravel-clement, as they have lost all their identification-marks as tools
except some faint outlines indicating shapes, Such specimens, although collected at
the start of the exploration were discarded later on and have not been taken into account
in working out the proportions of different tool-types in the collection.

The flakes and short blade-flakes predominate.  The majority of them have obtuse-
angled plain siriking-platform and unworked undersurface, Those with cortex-covered
fronts are evidently waste flakes removed from the pebbles in their initial dressing before
the llakes were taken out for tools, But in a fairly large number of flakes the upper surface
carries either roughly longitudinal or converging scars, indicative of their removal from
partially or fully-prepared cores. Such flakes do not necessarily have faceted striking-

platforms.
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Next to the flakes which usually have been utilized for dressing into tools, the blades
form about 15 per cent of the total collection. They are thicker than those of the
microlithic type. The most prevalent type in them is the backed blade: the back is either
covered with original pebble-cortex or in a few cases intentionally prepared.  Such blades
could have been used directly without further weaunent. There are some parallel-sided
blades, comparatively thick, retouched into side-scrapers, and some are notched at one or
two places on the sides. They are rarely utilized for making points.

Besides flakes and blades, the authors of this industry used nodules or naturally-
cleaved tabular pieces of chert for making tools. An intercsting type of such material
is a piece removed from the corner of a rectangular block of chert with three vertical
sharp edges that converge into a point. Such pieces mz%l have been utilized directly

for digging or piercing without further retouch. flat tabular nodules have been used
for m ing hollow scrapers or side-scrapers. Some borers and points are also made on
nodules.

The flakes are further worked inio wols by retouching along one or two edges as
side-scrapers, the steep retouch at one end in thick fakes producing end-scrapers. A few
flakes have been dressed into points, In one or two specimens a conspicuous tang at
one end is visible,

A few of the cores may have been suitably used as end-scrapers or worked into awls
or borers, There are two or three rod-like allema:r.ly-ﬂakc(? cores, producing two
longitudinal parallel wavy edges and medial ridges on cither face, so that the cross-section
in the middle is rhomboid. At one end the two faces meet into a chisel-edge. Such
tools may have served as chisels or retouchers.

It is difficult to apply any rigid scheme for grouping this assemblage into types.
They cannot be subdivided on the consideration of shapes as, except blades, tools having
identical shapes are rarely met with. It has been stated above (p,24) that the majority
of the tools are worked on flakes and these flakes have trian , subrectangular or
quadrilateral forms. The industry is, therefore, divided into the following types based
upon the possible use of each, although some of the implements may have served more than
ohe purpose: scrapers; tools with point (points and borers); blades; flakes; nodules;
and cores and core-choppers. Table I1 shows a generalized site-wise distribution of these

types.
DESCRIPTION OF THE TOOLS
A. SorArers
(i) Side-scrapers

1. SUBTRIANGULAR SIDE-SCRAPERS WITH STRAIGHT EDGES.—

(i) On a thick large and roughly triangular end-flake of dirty grey chert. The two lateral
sides are crudely trimmed steeply, while the third one is partly worked. Fig. 7, I6.

(i) Subtriangular small flake. The two sides are finely retouched, and the third one carrics
the plain platform. Fig. 7, 11

(iii) Subtriangular, somewhat leaf-shaped end-flake with an unfaceted aniiin%-plmfmm in-
;’iii;n% m.:‘.'!? an obtuse angle with the plain primary flake-surface. Only two long sides finely worked,

| 11, SUBRECTANGULAR SIDE-SCRAPERS WITH STRAIGHT EDGES.—

(i) Made on a thin rectangular bladish end-flake having a wide-angled plain platform and
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wnworked undersurface, One of the two long sides is thick and s covered by pebble-cortex, The
oppasite thin side is finely retouched. Fig. 7, 53 pl. VI &

Tance 1l

SITE- AND TYPE-WISE DISTRIBUTION OF TOOLS OF SERIES 11

Tools Buapes asp _
SITES Fraxes  [Frake-suanes|  Nooorss Cores Torar
Sonar: valley
Hirraz 14 7 4 3 32
Narsinghgarh 4 — 2 2 B
Gathakota 4 5 N 2 TOC
Sitanagar 2 2 — — i
Aslang I 1 — — 2
Martado 1 z — 2 a
Bearma valley
Gaigalyad 10 — — | 11
Tardehi 3 1 2 I 7
Kopre valley
Piparin 13 3 k] 3 26
Bangaon 13 11 9 T qu
Basa 7 3 1 I 12
Kapra 19 (8] 10 15 63
Torac 96 36 33 37 224

lii)  Subrectangular thick flake removed from w partially=prepared core has been sccondaril
retouched along the two long parallel sides which cony 'mL n dull point.  Cross-section in thil-:Ir
middle of the length is tnangular, Fig. 7, 13; pl VI!I,GE.:

(i) On a small side-flake witl | ] ) i
the masgin,  Fig. 7, 23; pl. VIIL, 2} .rmghlv rectangular 1o oval outline finely retouched all along

() Somewhiat similar to (3), but hick flake. e " )
odge: Hig 7 B0 DI B e e Coptpoc focs e ettt « reper
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IT1. SIDE-SCRATPERS ON OVAL OR LEAF-SHAPED FLAKES WITH CONVEX WORKING-EDOES.—

(i) On an oval-shaped side-flake, the undersurface worked only alunps ene convex edge. The
opposite side occupied by the striking-platform i thick and usworked. Fig. 7, 20; pl. VIII, 20.

(i) On an elongated oval flake from a prepared core.  One long edge is straight and the
ns:-pmitr is slightly comvex, but both ar¢ secondarily worked. Much worn. Fig. 7, 56;
pi. VI, 56. :

(i) A leafshaped side-flake with cortex-covered wide-angled platform and prominent bulb
ol pcrt:u;aiun on lh::nt?ndcrsiﬂc. The single worked edge is curved. A kind of tang has resulted
at one end during the detachment of the flake from the core which enhances the beauty of the leal-
shaped outline of the Hake. Fig. 7, 57; pl. VIII, 37.

IV. TanciED CONVEX-ENDED SIDE-SORAPERS.—

These 100ls are made on flakes as well as on the nodules. At one end of the long axis occurs a
conyex scraping-edge which may extend further towards the other single- or double-shouldered end.

(i) Roughly oval-shaped flake worked along one edge only, the other edge being thick and
broken, The congavity produced during the srmlm!u(l;{ fuking on one edge near the end has given
the appearance of a psendo-tang, Fig. 7, 63; pl. VIIL, #5. |

[ii) ‘Made on a thick end-flake having a tiny unworked striking-platform and plain Hattish
undersurface, The front &5 high in the middle and is freely flaked along the margin with blows
directed towards central thick region, resulting in the production of a somewhat convex rough
scraping-cdge at one end and a marked medial ridge from one end to the other,  Near the
other end tf;: secondary retouch on both the edges has produced a symmetrical tang. Fig, 7, 62;
pl. VI, 62, _

(iti] Thisis a very beautiful specimen on an oval-shaped end-flake. A small plain striking-
platform occurs at one end. The upper surface shows a marked mid-rib extending from end to end
tormed by meeting of the scar-beds of free flaking along the margin.  Very tinely retouched around
the thin edge.  The two decp scar-beds; one on each side at one end, have shortened the breadth of
the tool and formed a conspicuous tang.  Fig, 7, 64; pl. VITI, 64,

iv)] On a roughly triangulsr tabulsr piece of chert. The alternate flaking along the two
long gdm has produced a mild uneven edge. A little m%:ring and natral concavity gives the
appearance of a pseudo-tang at one end.  Fig. 7, 58; pl. VIIL, 58. '

(v) Similar to above but more shapely, It is made on & rod-like chert piece.  Due to medial
cleavage-ribs on cither face, the cross-section in the middle is thombaoid, The two long Drmalk.l :
are much worn and the working is bardly noticeible, A deep Haking on one end of the tool
formed a single shoulder. Fig. 7, 60; pl. VILL, &0, -

V. Sme-cuM-END SORAPERS.—

(1) Made on a small subrectangular blade-like flake, it is steeply retouched on one long thick
sliglt \;hid:"i;-cﬁw?xmmﬂﬁ at both ends. The other pirallel side is thin and broken, perhaps due to use,
ig. 8, 15; ph IX, 15,

(i) End-grapers

_The implements of this group are made on subtriangular flakes or nodules. The two con-
verging sides are usually thick, and the third side perpendicular to the long axis is thin and worked
into & scraper-edge.  The first two of the following appear to be tranchets,

(i} On a subtriangular flake, the two lateral thick sides are partly warked steeply, while the
third slightly-convex scraping-edge is finely retouched. Fig, 8, 27; pl. IX, 27, B

(i) Made on a flar iriangular flake. The working-edge is abraded and the other two sides
are mmworkedd, Fig. 8, 30

i) Oun a thick trizngular nodule with straight sraping-edge.  Fig. 8, 28; pl. IX, 28

(iv) Similar to above. Rolled: Fig. 8 29; pl. IX; 29.
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Fic. 8. Series I tools: 3, 6, 8 and 12, blades; 15, side-scraper; 24-26, flakes; 27-31, end-
sevapers; 4246 concave and nolched scrapers
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[v) Simllar to (i), The fnely-trimmed scraping-edge is slightly concave. Fig. 8, 31,
pl. IX, 3L

(i) Concave and nolehed scrapers

Like uilier groups these tools are magle both on the Hakes and the tabular pieces of chert.  In
the lakes (he concave scraping-edge is more regulir and some tools liave more than one concave edge.

(i) On a sbttisngular end-thake, with tiny faceted striking-platform making right angles
with the plain primary fake-surface. Fincly trimmed into & concave ing-edge on one side,
the rest of the unworked convex margin serves the purpose of a suitable -rest.  Fig. 8, 44,
pl. X A, #4. |

{ii) On a side-flake with irregular outline. The side opposite to the bulbar area is concave
and worked. There are two small notches on ether side of this main concave scraper-edge.
Fig. 8, 43; pl. IX, 43

(iil) Made on a roughly rectangular block of red jasper.  The concave scraping-cdge i situated
on one of the long sides, Fig. 8, 46; pl. X A, 46,

(iv) Made on a tabular piece of chert, this implement has two notches praduced by steep
retouching. Fig. 8, 45; pl. X A, 45 _

(v] A subtriangular chert nodule having a comparatively shallow concave scraper-edge.  Fig.
8, 42; p} IX, #2.

B. TooLs WiTH POINTS

Next to scrapers, E:m' ts form the most important tool-type. They are made on flakes or nodules
and are uniface points in that ﬂw_ar are invariably woﬂud-lnpl:’n: direction only.

(1) Dorers on nodules

i) An almond-shaped nodule of dark brown chert has been first steeply worked on the right
edge and Uien fiely retouched op to the projecting stout point, The Teft side i thick and covered by
pebble-surface.  The section ocar the point i parallelogrammatic.  Fig, 9, 0.

(ii) Subtriangular picce of chert having a flattish or slightly-concave base and tribedral front.
Steeply retouched on the two lateral sides which converge into a paint.. This may lave served a
a side-scraper-um-borer.  The cross-section near the point is triangular. Fig. 9, 37; pl. X B, 37.

(iti) Same as above but more symmetrical in outline. Fig. 9, 9.

(i) A small vhombaid-shaped nodule his been Goely tdmmed on the two edges that mee
at a fine point, The undersurface shows & deep negative scar, Fig. 9, 37,

(i) Puonds on flakes or flake-blades

{i)  Almond-thaped uniface point om an end-flake. The unworked lower surfiace shows a
minute plain striking-plagorns,. On the upper lice thére & o mifd-rib running from the point and
meeting another two tramverse ridges in the centre of the wool with thee result that the ¢ross-section is
triangular. Fig, 5, 305 pl. X By 88 o™ | 3

(ii) Same as above but with a mnrc'!:rojm:md point. 1t is made on a simple end-flake from
a weathered pebble of chalcedony. The whole of the upper surface is covered by the pebble cortex
and the underside is also plain.  Fig. 9, 34; pl. X B, 34

. liii) Beautiful symmetrical arrow-head on 4 wnall flake. The shape is liké a pointed oval
minutely retouched all along the margin.  The front shows a mild mid-rib extending from the point
down to the opposite end. Fig. 8, 35 '

(iv) Mude on a subtriangular chert flake, The bulb of percussion is situated obliquely at
one coruer, The (ool bas been very finely worked from the upper side along the two lateral edges

g i int. The base s pression. whi :
mc‘i:gﬁﬂmmpm'jﬁ ows a slight natural depression which gives the appearance of
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Fio. 0. Series I tools: 33, 37, 30 and 40, borers; 2, 32, 34-36 and 38, points ; 47-50, nodules;
33 and 54, core serapers; 51, pebble chopper; 52, discoidal core
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(v) Made on a blade-like end-flake, The rcu.ut occurs ou one of the longer sides which is
nicely trimmed, and advantage is taken of original protrusion on this side to develop it into a short
but sharp paint. The opposite side is concave and slightly worked.  Fig. 4, 2; pl. IX, 2,

vi) Made on small round flake struck from a d core. The striking-platform carrics
a shallow negative scar and is inclined at right angles the unworked undersurfaee, A burin-
like cut has been taken from the end oppesite to the bulbar area resulting into a thin broad paint,
;:I;Ihh specimen shows the wse ol a Levallois fake in making & burinate point.  Fig. 9, 32

X, 32,

C, Buiapes

Although small in number, the blades form 4 significant tool- in this collection. They are
usuilly thick and short in length and have triangular, mlmmtmgxnhapm,m lnst shape being
confined to parallel-sided blades. The following are the typical specimens.

(i) Oval-shaped end-flake or flake-blade of jaspery chert with 2 inent positive bull
of percussion and a rhomboid plain and wide-angled striking-platform.  The left side is covered
by pebble-cortex which facilitates the rlgpmg of the tool.  The opposite side is sharp but abraded,
pcrﬁ:pa due to use, Fig. 8, 3; pl. X E. :

(i) Small triangular Aake-blade with two sides covered with pebblesurface. The third side
is sharp and is slightly retouched. Fig. 8, 12, pl. IX, 12,

(iii) Thick parallel-sided rough blade of brown chalcedony finely rimmed on one of the two
long sides to serve as a side-scraper. Fig. 8, 8; pl IX, 4.

(iv) Same as above but on green chalcedony and having 4 triangular cross-section, Re-
touched on both the lateral sides into scraper-edges.  Fig. 8, 6; pl. IX, 6

D, Fraxes

The colleciion contains a fairly large proportion of simple Hakes of varied shapes, the common
forms being triangular and mmqull:rq.; 'Rmcw ol them hﬂt-ing sharp ends may have served as
pointed tools,

i) ‘End-flake from a tabular chert having wrapezoidal form.  The two thick lateral sides are
formed by original cleavage-planes.  The front surface carries a traunsverse scar.  The shape ol Lhe
ﬂik': i‘ likt A ml“ l:'lcl"-‘tf. Fisnt H' Eﬁ;Plh x -1&* Hﬁ

(i) Roughly rectangular end-flake with a plain platform inclined at a wide angle with the
unworked |;n's',|.'n.uE fakessurface, On the u surface there is another small diffused positive bulb
near the butt-end, The i is slightly retouched on the sides and may have been used as a
scraper,  Little rolled. . 8, 25 pl. X A, 25,

(iii) Trapezoidal end-flake with o prominent positive bulb of percussion on the plain under-
side. The striking-platiorm is unfuceted and inclined at an obtuse angle. It has been retouched on
two adjacent sides and may have served as a unifice point. Fig. B, 24; pl. X A, 24

E. Noouvrss

The collection contains a few rod-like nodules of chert about 2§ in. in length and roughly
mlmﬁiar or parallelogrammatic in cross-section. The two IG':F sides of lhmwpequgaw
somewhat deep flake-scams of alternate wirking, resulting in & mild to prominent uneven edge. At
ogzhm;ltlmr:nnkindd'lhuﬂnhiwhlihdgt. The tools seem to have been used as chisels or small
picks.

(i) A rough nodular vein-chert has been freely flaked alternately along the two long sides.
The two unworked edges form irregular mid-ribs, one on each of the two faces. On the top of onc
end there is a ymall flat surface, while the other shows a short, sharp and strong chisel-edge of 3 in.
The crossscction is paraliclogrammatic.  Fig. 9, 47; pl. X B, 47,
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" dnﬁ] Similar to above, but the marginal scar-beds are more deep and large culminating in the
mid-ribs on either face. Scction is roughly rhomboid. Fig. 9, 48; pl. X B, 43,

(iii) Thick flake taken from a corner of a chert block along the edge, so that the cross-section
in the middle is triangular, the front showing mid-ribs formed due 1o meeting of the two natural
cleavage-planes. It is flaked alternately along one edge and on the other, from the underside only.
The bulb is removed in chipping, The toal has two pointed ends and may have served as a short
pick. Cross-section approximately tiangular. Fig. 9, 50; pl. X B, 50.

(iv) Thick end-flake from a block of chert having plain wide-angled striking-platform and
unworked undersurface, The front is convex and partly covered by cortical patches. There is a
slight retouch on the sides, This may be classed as a side-scraper but with its chisel-like edge, it may
as well have been utilized that way, Section planc-convex. Fig. 9, 49; pl. X B, 49.

F. CoRres AND CORE-CHOPPERS

As has been stated above (p. 25), the authors of this tool industry utilized all kinds of flakes
and chunks of chert for the manufacture of their artefacts.  The blocks and pebbles of this material
naturally must have been flaked up to the last bit of i core, with thie result that large cores have rarely
been used as small choppers or retouchers.

(i) At one end of the major axis of a dark-brown ellipsoidal pebble, flattish flakes have been
removed, two on one side, which meet # single wide flat scar on the other side into 2 sharp uneven
edge, A pebblechopper. Fig. 9, 5I; pl. X B, 3/,

(ii) Small discoidal core freely flaked alternately along the periphery. A small cortical patch
is scen on one face. Fig. 9, 52; pl. X' B, 52.

(iif) Discoidal pebble with a flat base and humped front, fram which two short blade-like
flakes huve been taken side by side on the upper surfuce. A corc-scraper. Fig. 9, 53; pl. X B, 53.

(iv) Two rectangular flakes have been removed by steep flaking on one side of a subtriangular
rolled tabular block of chert. A corescraper.  Fig. 9, 54; pl. X B, 5.

C. Discussion
(1) Nomenciature

Similar rg:ea of toals made on small flakes and bladish flakes usually of chert or the
like fine-grained material had been noticed by a few scholars even before Sankalia, who,
as stated above (p. 20), distinguished this assemblage in 1956 as Scries 11, Series I being
the Lower Palacolithic handaxe imdustry.’ In subsequent ris, svch types of
implements have been freely referred to as tools of Series I1 or Middle Stone-Age artefacts.®
Until a more suitable term, supported by better stmﬁi:phic.a] data, is found, it would
be convenient to retain this currently-used name for this kind of tool-assemblage.

*L, A. Cammiade and M. C. Burkitt, * Fresh light on the Stone in south-east Asia’,
Antiquity, 1930, pp. 327-29; K. R. U. Todd, * Palaeolithic industries of Bombay *, jour. Roy. Anthro-
polagical Test, Great Britaia and Irland, 1XIX (1939), pp. 25772 H, De Terra and T. T. Paterson,
Studies on the Jee Age aund Associaled Human Cultures | ington, 1939), p. 320; V. D. Krshnaswami
and K. V, Soundara Rajan, * The lithic tool-industries of the Singrauli basin, District Mirzapur °,
Angient Tnilia, no, 7 (1951), pp. 40-65; K. V. Soundara Rajan, * Stone Age industries near Giddalur,
Diatrict. Kurnool *, Anciemt fidie, no. 8 (1952}, pp. 64-92. _

*B. Subbiaran, The Personality of Iufia, 2nd ed. (Baroda, 1958), p. 62; 5. €. Malik, Stene A
industries of the Bombay and Sulara Districts (Baroda, 1959), p.43. K, D. Banerjec, in his unpublished
thesis has suggested the term * Nevasian * for such types of tools,
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(i) Comparison with European and Africon industries

A typological comparison between this indusiry and the corres mg ones in
Europe and Alfrica is cult, for there is no single known industry either in' or outside
India which is identical in all respects to that of the present one, Moreover, while
attempting any possible correlation between the industries of two distant regions, their
envitpnmental characters cannot be ignored. With these limitations we shall try to
note the elements that are common between this industry and the comparable ones in
Europe and Africa.

In Europe, the Uchr Levalloiso-Mousterian yields a somewhat more developed
assemblage and the leading types in it are sidescrapers and points. The industry in the
Damoh area has a u:':fc admixture of Levalloisian flakes and Mousterian side-
scrapers, but there is no stratigraphical evidence to carry out anv further correlation.
It should be noted here that even in the Levallois VI and VII stages, flakes with unfaceted
striking-platforms are quite common, and this is exactly the case in the Damoh area,
In Europe, although the blade-element is present even in the Acheulian and Levalloisian

stages, it forms the main characteristic feature of the Upper Palaeolithic industries, Our

collection, and also those from different regions in India, contain variable proportion of
blades and the tools made on thens.

The Aterian, which is a variaut of the Eu‘rgfmm Mousterian has a tanged point
comparable with a one in the Damol collection, although m the Aterian it is made on
blades or flake-blades having faceted platforms.

Comparison with the Proto-Stillbay and Stillbay industries of Africa’ will have
10 be ruled out, as in those industries the Levalloisian technique has been normally
used for getting flakes on which the tools have been prepared, although all the
af toals, viz, points, sces and backed blades, composing these industries, are noticed
in our collection s well,

In the Smithfield-A industry of East Griqualand (Afiica) belonging to the Later
Stone Age, the fakes used in tool-making have a unfaceted wide-angled striking-platform,
and they are prepared by block-on-block technique.® This industry also contains a large

number of scrapers, cularly hollow scrapers, and along with them are found scrapers,
flake-blades and roE:i{u artefacts of Early Pé:luﬂe Age. i

Al these [eatures have been noticed in the fluke-blade-scraper assemblage of the
Damoh area. The Smithfield industry of Africa is, however, characterized by its micro-
lithic type of implements. Thus, no close parallelism can be established between these
two industries, althﬂuﬁh there is some similarity as far as the techiique of producing Makes
and the types of tools, pardeularly the scrapers, are concerned,

Now, since no known industry of either Europe or Africa can be compared with that

of the Damoh area strictly on a stratigraphic basis, the latier industey, on purely logical
evidence, may be regarded as showing a sort of techno-typological level comparable with
that between the Late Middle Stone Age and the Later Stone Age of Africa and also the

characteristics mostly of the eardy Upper Palacolithic industries of Europe.

| Neville Jonics, The Prelistory of Southern Rhodesia (Cambridge, 1945), pp. 40-50.
o 'B.I D. ey q g?fﬁ?“ming d:m;;f the .“:MFJI of East Grigualand, Archacological Series,
ohanneshurg, 5 Revil Mason, ‘Notes on the Later Stone Age in south-west Africa’
Sith Sfiican Archesslogionl, Hullaiy, so. 36 (1954). SR i
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STONE-AGE INDUSTRIES OF THE DAMON AREA
(iii) Compartson wnth the Narmada industry

Against the three groups of deposits, each consisting of gravel and clay, as observed in
the Narmada basin, the area under deseription has only two gravel-beds, which are under-
lainand overlain respectively by the sili-deposits. The non-fossiliferous nature of the deposits
of the Damoh are4 precludes its comparison with those of the Narmada region strictly on the
basis ol stratigraphy.  As a negative evidence, it may be stated that the Damoh area does not
have very coarse and bouldery type of gravel-bed comparable with Gravel I of the Narmada.
But this may be due to the smaller size of the streams and their limited erosive and lrans[:orl—
ing capacities. The components of both the Gravel I and II of the Narmada are pebbles
of quartzite, and very rarely fragments of wrap z:&pcar only in the Gravel II. In the
Damoh area, the first (lower) gravel is composed of pebbles of quartzites and sandstones,
and only in the upper gravel il‘{:kpt‘ar pieces of disintegrated Deccan Trap and its secondary
minerals. In the Narmada deposits, the sands rcp%;ning Gravel 11 contain an appreci-
able quantity of sediments derived from the Deccan Trap.

From the lower group of the Narmada deposits come fresh tools of the Acheulian
facies along with rolled tools of Abbeyillean and early Acheulian characters.! This,
therefore, appears to be the true Acheulian horizon, which has been dated o the
Middle Pleistocene from the associated fossil-remains, On the basis of the culture-contents
this horizon, however, seems to be absent in the Damoh deposits.

The gravel of the second (upper) group of the Narmada has vielded fresh Late
Schan type of tools along with rolled tools of Abbevilleo-Acheulian facies. McCown and
Banerjee noted the absence of Late Sohan tools and the presence of the Nevasian (Middle
Palaeolithic) industry in this horizon.*

The fossil-contents of this deposit are of Middle Pleistocene type? The truc
. Nevasian horizon at Kalegaon on the Godavari river has vielded the fossil of Bos namadicns
Fale (Middle Pleistocene).*  Subbarao ascribes an Upper Pleistocene date for this horizan,®
while Banerjee considers the beginning of the Late Pleistocene period as appropriate
for the deposits containing triue Nevasian tools.” The lower gravel of Damoh has yielded
fresh retouched flakes with a plain obtuse-angled platform along with rolled specimens
of Abbevilleo-Acheulian facies. 'These flakes are completely different from the large heavy
Clactonian flakes of the lower group of the Narmada. Besides, the heavy choppers of the
lower group of the Narmada are aﬂsent from the lower gravel of Damoh. 'ﬁlus, on the
hasis-cgiuulmrc-mnmnu, this gravel of Damoh is comparable with the second gravel (upper
group) of the Narmada.

De Terra traced the horizon of a flake-industry, on {lint and jasper, 1o the gravel
and sand underlying the later alluvia, which include the black cotton soil.’  This horizon
may, therefore, be equated 1o the second gravel of Damoh on the basis of typology as
weli as of general comparative stratigraphy.

. It should be noted here that after the deposition of the upper group, the Narmada
basin witnessed extensive crosion and marked changes in the E:l:df'mms and gradients

"De Terra and Paterson, op. cil,

* Information from Dr. K. D. Banetjee.

"De Terra and Paterson, op. dl., p. 319.

VIndian Archaeology 1956-57—A Review, p. 1.
 *H. D. Sankalia, B. Subburao and S, B. Deo, The Excavations at Maheshwar and Navdatoli 1952-53
(Poonn-Baroda, 1958), p. 38,

¢ jee, ap. cit.

"De Terra and Paterson, op. it p. 320.
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of the sireams. When the gradient was re-established, a new cycle began with the

dation, comprising fine gravel and sands, which form the basal deposits of the later
alluvia. There is, however, no eontological data to find out whether such environ-
mental changes coincided with the coming of the people bringing the flake-blade industry

m the Damoh area.

As aresult of his survey near Maheswar, Subbarao has assigned the Narmada Terrace
2 as the possible horizon of Series I1 tools.!  Stratigraphically, this terrace is later than De
Terra’s u oup and carlior than the basal gravel of the later alluvia.  In the absence
of the fossi LEL deposits of this terrace at the moment cannot be properly dated,
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l. INTRODUCTION

E microrirsic $iTE of BmeHANpUR NEAR Duroapvr v Districr Burnwan, West
Bengal, was excavated in the years 1954 and 1957 by Shei B. B. Lal.' The site

is important on account of the high antiquity of its microlithic industry, as archaeo-
logically revealed by the non-geometric character of the tools and absence of pottery
associated with them. The results of mechanical and chemical analyses of the soil-
samples and the study of some sand-grains of the site have already been published by
one of the present writers.' In view of the considerable importance of the site in the
context of the current studies in prehistoric archacology in different parts of the country,
it was thought necessary to carry out a more detailed geochronological investigation with
a view to studying the climatic conditions and environments prevailing at the site during
rehistoric times and, if possible, to adducing further evidence regarding its chronology.,

us, Trench BBRP-1 was taken up lor this detailed investigation,

2, TOPOGRAPHY

All round the site of Trench BBP-1, there seems to be nothing but sand. The site,
sitnated at the lower level of the terrace Ty, of the Damodar, does not show any rock
i its neighbourhood, but near Trench BBP-2, about 100 yds. 1o the south of the over-
bridge, located about 6 furlongs to the north-west of Durgapur railway-station, are exposed
a few beds of sandstone which is coarse in texture nnﬁ white in colour, This region
falls in laterite zone a5 described by Roy* These sandstone-beds dip towards the south

' B. B. Lal, * Birbhanpur, & microlithic site in the Damodar valley, West Bengal ', Ancient Tndia,
no. 14 (1958, pp. 4-39.

** Environmental conditions at Birbhanpur during the times *, ibid,, pp. 39-48,

*A. K. Roy, Rec. Geological Surv. Ind., LXXVII, no. 6, pl. L.
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and show a little folding, one limb dipping towards the west and the other towards the
east, both of them vamshing near the overbridge.

9. THE ANALYSES

A, MecHANICAL ANALYSIS

The technique of mechanical analysis and the quantitative data on the size-frequency
distribution of the samples from both the trenches have already been described. 1In
Table I1 (below, p. 40A) are recorded the values of size-parameters as calculated from
cumulative curves based on the published results of the mechanical analysis of samples
from Trench BBP-1. The figures shown are for each layer, i.e., they represent the average
result of the number of sampleés collected from one particular layer.

I. Mean averaGE piameteEr (Ma).—The average size was determined the
mterseotion of the cumulative curves and the straight line drawn at 50 percentile, ]
the values for the layers 5, 4, 3, 2, 10 and 1B of Trench BBP-1' are 0*15 mm., 013 mm.,
009 mm., 0-10 mm., 0-11 mm., and 001 mm. respectively, These figures lie in the fine
sand-grade (International Scale). Moreover, heavy-mineral and light-crop studies have
demonstrated a general similarity in the mineral suits of these layers and those of the bed-
rock, four samples of which were collected from the lower levels of the railway-cutting
near the overbridge, This similarity is particularly pronounced in the layers underlyin
the implementiferous horizon. This horizon, represented by layer 2 of the trench, shoul
have been exposed to agemis of weathering Ec[orc the settloment of the microlithic
i, @ is shown by the general lowering in the average grain-size, which could have result-
ed as a c uence of denudation. This is a possibility which cannot be ruled out,
in view of the fact that the Ma of the upper and lower layers is greater than that of layer 2.
However, it is also probable that the muterial deposited in the layer was generally of a
finer grade, so that the lowering of the Ma of the grains in layer 2 might not have been
really produced by denudation,

In this case, we shall take the help of the sail-profile based on the chiemical analysi
of the samples of these layers, According to the soil-profile (fig. 1), the B-horizon lies
between layers 3 and 4, and this is indicative of the ggthat weathering took place at
layer 2, which, in tum, produced the eral lowering of the Ma. On the other
hand, if we consult size-parameters of the bed-rock (Table II); we find that the
average grain-size lies in the coarse sand-Edc, the value being 039 mm. There is,
therefore, amaterial difference between the Ma of the graims of the bed-rock specimens and
that of the specimens of layer 2. It can thus be said with confidence that to diminish
“;ﬁt Ma from (-39 movu to 0010 mm. or lower, an extensive weathering must have taken
place,

. . IL SorTNG COEFFICIENT (S0).—According to Tragk,” a sorting cocfficient of 2+5
indicates a well-sorted sediment; if’ this value lies between 2°5 and 4°5 (nearly 3-0),
it mdicates a poorly-soried sediment. The values of the sorting coefficients in this case
are 1:70, 1-40; 2'9‘[1,‘3'35, 400 and 1-50 iy layers 5, 4, 5, 2, 1C and 1B respectively, and
that of the bed-rock is 2:01 based on four specimens, Thus we sce that the soils al')ia}r-‘m
8, 4 and 1B are wellsofted and those of layers, 3, 2 and 1C show a poor sorting,

~ \Lal, op. ait, p. 10, fig. 4.
“P. D, Trask, Origin and Envivonment of Sorce Sedinsents of Petealewsn (1932), p. 67.
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B. CHEMICAL ANALYSIS

The results of the quantitative chemical analysis have already been published.!
The chemical character of the clastic sediment depends on the size of the grains and
their maturity." A completely-matured sand will contain only quartz, while the clay-

rtion will be rich in alumina. Thus, the order of the loss of oxides may be determined
I:; a comparison 0f the chemical data of the fresh and weathered rocks.  As alumina and,
i most cases, soda are the two constituents not likely 10 be added to or substracted from
the sediment during or after the process of deposition, the ALO,/Na, O + K.O ratio is
calculated as giving the most appropriate idea of maturity? The ratio ALO,/Na,O |-
K,O, which is the inverse of the Ba value of Harrassowitz,* may thus be taken as the
maturity-index of different layers in the process of weathermg. Samples from Trench
BBP-1 were studied in detail, and the various ratios oftent encountered in soil-literature;
viz, Sa value, alumina-alkalis rativ and the leaching factor j, are shown in Table I
and plotted in fig. 1. Here the curves for clay, alumina, ferric oxide, alkalis
and heavy min show fthe percentage of each in different layers. The Sa value,
the maturity-index, and the g value are not percentages but the actual values, being
ﬁ;tiﬂﬂ:d In the case of leaching factor g, the values have been multiplied by ten and then
plotted.

I Maromery voex, ALONaO - K,O.—These ratios are plotted on the
soil-profile (fig. 1), from which it can be noticed that they are nearly constant in Iayers
IB, 1C and 2 but increase in the lower ones; ie. in the B-horizon. '

II. Sa varve, SiO,/ALO,—Similarly, the Sa value, SiO,/ALO,, is plotted,
and it also shows the B-horizon in layers 3 and 4! The heavy-mineral profile ifig. 1)
supports these results, as it shows that some of the light material, which is mobile, has
been washed away or has been carried below.

III. ToraL soLUBLE MATERIAL—On the other hand, 1Ic:n:;n},r" has quoted Hilgard*
a8 giving the results of five hundred and seventythree analyses of soils from arid and
six._hundred and ninetysix from humid regions. ~ According 1o him, the total soluble
material in arid soils is 3084 % and in humid soils 15:83 9. Table I shows the soluble
material in different layers of Trench BBP-1. [

Tante I
SOLUBLE MATERTAL IN TRENCH BEP-1

Layer mlm|z 5 4 5

Percentage of soluble
material 7-92 1684 \ 14-92 3l-23 LA —

‘ Ancient India, no. 14, pp. 39-48.

‘ﬂ&] Pl:ttiagluhm. .';td?mlm;r Hocks (1956), pp. 10002

i fhd,, p. 103,

*H. Harrassowitz, Lalerit Fortschr. und Palacont., 4 (1926), pp. 253-56.
aH. rnuér, Factors of Soil Formation (1914), p. 26.

§1bid., p. 27.
1R Wl.:.’ Hilgard, Seil: (New York, 1914),
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THE MICRGLITHIC SITE OF BIRBHANPUR

As the soluble material in layer 2 is 144929, we can conclude that the climate
prevailing at the time of the microlithic man was humid.

IV. Fe,O,—The FeO, profile reaches its maximum in layer 3, indicating
weathering in the two overlying layers,

V. J varve.—The leaching factor g is given in Table 11 and plotted on fig. 1. As
will be noted from the figures, the top-most layer 1B has a g value of 1-58, which, according
to Jenny," does not indicate weathering. These values for layers 1C, 2, 3, 4 and 5 are
0-41, 0-49, 020, 0:39 and 0*5¢ respectively and show weathering,

C. HEAVY-MINERAL ANALYSIS

For the study of heavy minerals it is necessary to isolate them from the bulk of the
specimens, and for this the fine sand-fraction 0-10-0-21 mm. [separated during mechanical
analysis) was put in bromoform. The grains were thoroughly stirred and left in the separat-
ing funnel for about half-an-hour. The light fraction floated on the surface of bromoform
(sp. gr. 2'85) and the heavy minerals settled down. For a complete separation, the
scparating funnel was once more shaken, and alter half-an-hour the heavies were collected
on a flilter-paper by decantation. They were then dried and weighed. Afier coning
and quartering, the grains were mounted on slides in canada balsam. The grains were
then counted under the microscope and the percentage calculated, as shown in Table IL
The study of these heavy minerals was done in liquid mounts before actual counting.

Iron ores (magnetite and illmenite), zircon, epidote, tourmaline, rutile and garnet
were found to form the bulk of the heavies. Kyanite and hornblende were also found but
in very small amounts, The percentage of each of these heavy minerals is shown in
Table 11, Sillimanite, monazite, sphene and zoisite, which were present in insignificant
quantities, have not been shown in this Table, The heavy minerals are described below.

L. Gamner.—It will be noticed that gamet is present in layer 5 but is absent in
the upper layers. It again appears in the implcmmﬁl{mm layer 2 and the one overlying
it, but in insignificant proportions. In the bed-rock, however, the percentage is much
higher. Tts abhsence in layers 4 and 3 shows weathering and supports the view that layer
2 must have been the land-surface for the microlithic man.

11. Ermote.—Brown, yellow and rarely colourless epidote is present throughout
the section as well as in the bed-rock. This mineral is quite stable, though it shows
?igm of weathering in layers 4, 3, 2 and 1B. Green epidote makes its appearance in
ayer 1C.

I, Zmcon,—This mineral is present throughout the section, Iis enlage in

the layers below layer 2 lies between 10058 and 11'98 and swells to 1790 in layer 1C
and 26-22 in layer 1B.

1IV. Kyasire AND HORNBLENDE.—These minerals are absent m the bed-rock
and the Jayers undetlying layer 2. They are, however, present in layer 2, 1C and 1B.
In layer 2, it must have come through infiltration. That laver shows a transition in the
mineral spits, L.e. gamet and green epidote zones on the one hand and zircon and horn-
blende zomes on the other.

It is in ing to note that the percentage of homblende i# very small, the values
being 0-19%, 0:579%,, 0-609%, and 0:469, in lavers 5, 2, 1C and B respectively. Even
in the topmost layer, 1B, this percentage is 046,

'JQ:II.HJI"; qﬂl d‘-' 'P. '
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It should be noted here that Roy' collected five samples from the Damodar river-
bed ‘at Asansol and Champadanga, and the amount of homblende in these is
37-15%, (the range being from 35-21 to 40:48%), whereas in our samples the maximum
amount js 0°60%, In view of this enormous divergence, samples were collected from
the bed of the Damodar about a mile away from Trench BBP-1. The results of the heavy-
mineral analysis of these samples is given in Table ITIL.

Tasce 111
HEAVY-MINERAL ANALYSIS

SIZE
Fre-
MnieraLs 0:50-100  +21.0050 | 0-10-0:20 | 00}-00 10 AVERAGE | guENCy®
mm. . . mi.

Opagues 7397 | 46-91 ’ 26-91 4143 4731 7
Hornblende 17-68 | 43160 | 59-46 3067 87-85 7
Epidote | .

Rest — 13 0-3% 322 121 2

Green — | 047 165 0-47 0-64 |
Garnet I'

Colourless - — 165 2-99 116 2

Pink 2-72 | 3-93 132 0-69 2:16 5
Tourmmline I

Pink — —= — = = ==

Brown 1:36 | |88 | 492 069 2:05 3
Lircon ] ]

Colourles — — 0-99 12-88 3-46 3

Pink - —_ — 3-45 ii-Bb 1
Rutile — _' — —_ 059 {17 1
Biotite 1-36 | 08¢ | 2:3) 023 121 2
Loisite — | — —_ 069 0-17 1

In view of the above, the total absence of hornblende in la underlying layer 2
would appear 1o be intriguing.  The relatively-lower p tion of hornblende in the top-
layer 1B (0-469;) can hardly be ted in the valley a% the Damodar, the bed of which
contains hornbilende to the extent of 37 to 40%. Itseems that this mineral has completely
altered or has been washed away by denudation. Alternatively, the site represents a

o *Roy, op. cil.
*Lvans, Hayman and Majeed, Quart. Jour. Gaol,, Min. and Mel, Soc. Ind., 6 (1934), pp. 40-41.
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pre-hornblende phase, The first alternative is more probable, as the mineral is not
absent from the site, the percentages being 0°57, 0460 and 046 in layers 2, 1C and 1B
respectively. 1t is highly probable that homblende originally present in these layers has
been altered to ferruginous clay.

A few grains of homblende show signs of alteration, It is, therefore, not unlikely
that hornblende, originally present in the layers 1C and 1B in the same hsﬁ roportion
as is demonstrated in the samples described by Roy and above, may have sufficient
time to undergo a co te alteration to clay. 1t would once again point to a fairly-long
period of weathering of the layers overlying the implementiferous horizon.  As an alterna-
tive to this alteration hypothesis, it may be postulated that the site represents a pre-homn-
blende phase in the geomorphic activity of the Damodar and that at a certain stage in its
down-cutting, the river cut through some homblendic igneous rocks and deposited this
mineral in a high percentage on the younger terraces: Thus judged, the site would
appear to have existed long before the appearance of hornblende. 1f this is correct,
it would not be unreasonable to assign a very high antiquity to the microlithic industry
of Birbhanpur.

D. LicHT GrOPS

The light crops of detrital minerals obtained from bromoform separation consist of
quartz, orthoclase, microcline, mica and some rock-fragments. Quartz grains ranging
i size from 0+ 2] mm, to 0-50 mm. and 001 mm. to 0+ 10 mm, were subjected to a detailed
examination of the surface-features. The investigation of quartz grains of a size less
than 0°37 mm. or nearly of this value shows that they are generally polished, but grains
larger than this size are generally dull. Further, the larger grains ranging from 1 mm,
to 2 mm. and 0*5 mm. to ] mm. are more rounded and more spherical than the smaller
ones. Grains of the size of 0-01 mm. (o 0* 10 mm. and 0* 2] mm. to 050 mm. are mostly
sub-angular. Smaller grains (0°01 mm. and less) are more rounded in the implementi-
ferous layer, while above and below that layer, they are sub-angular. It appears, there-
fore, that the implementiferous layer was exposed to wcathcrin% for a very long period
and would have been the land-surtace for the microlithic man of Birbhanpur.
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¢ G. D. Merill, A Treatise on Rocks, Rock Weathering and Soils (1921}, p. 19.
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PLATE XI

Photomicrographs of quartz graing
I, crushed quartz grains: polished and with angularity
2, quartz grains of bed-rock: round and with dull lustre
e 3, quartz grains ol the topmost layer of Trench BBP-1: comparatively more angular
and poliched _
4, quartz grains of layer overlying the implementiferous layer: semi-polished and
less rounded

3, quartz grains of the implementiferous fayer: miore rounded and generally dull;
the latter, like milky grain, is felspar

d&l quartz grains of layer below the implementiferous layer: generally dull; a few
roundec

Scale « 17




THE MICROLITHIC SETE OF BIRBHANPUR PLATE X1




PLATE XII ANCIENT INDIA, NO. 17

,.F".l'.u.-afuu::.-.lfa:‘lru_Mr'- of il geiing |'Iir|'|"_'i mirerali, Ner . 43

Tu i P 43



THE MICROLITHIC SITE OF BIRBHANPUR

PLATE XI1
Photomicrographs of quartz grains and heavy minerals

7, quartz grains of the topmost layer of Trench BBP-2: semi-polished and angular
8, quartz grains of layer 3: gencrally dull; a few semi-polished and angular

9, quartz grains of the implementiferous layer: dull and angular to sub-round
10, quartz grains of fri sand (south India)'; rounded and polished

11, heavy minerals in polarized light

[Key:

Tia,. 2

1, 3 and 7, tourmaline; 2 and 16, rutile; 4, 5, 8-12 and 15, zircony 6 and 13,
epidote; 14, garnet; 17-19, opaques. ]

Scale < 17

A F._I‘;. Zeuner and B. Allchin, * The microlithic sites of Timevelly District, Madras State ’,
.ﬂlm‘ fﬂl“lﬂ’, Tk 12 [Igﬁﬁ}l FP' "l"'?rﬂl.
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REPAIRS TO THE ELLORA CAVES

of attractive surroundings on the Paithan-Aurangabad-Ellora-Chalisgaon road, which
almost coincides with an ancient trade-route. ile the total number of caves excavated
in the Ellora hill, known as Chiiranidri, at different heights, is upwards of fifty, those at
the foot of the hill, generally fal:inﬁ'cst, are conveniently numbered 1 to 34, irrespective
of any chronological sequence. ¢ caves of Brilmanical origin, bearing numbers
14 to 29 in the series, occupy the central portion of the hill and are flanked by the twelve
Buddhist caves on the south and five Jaina ones on the north.  Thus, the first (Buddhist)
cave is in the southern extremity of the curvature of the hill, whereas the last (Jaina)
one is at the northern end,

2. GEOLOGY

The caves lie in the hilly tracts of the Deccan Trap lormation, which, on weathering,
gives the hills a characteristic appearance of terraces with a flat summit. The Ellora hill
riscs abruptly from the plains on the west and south and has a general elevation of about
2100 fr. above the mean sea-level, with the slopes and drainage-courses in the same
directions. The main d:-ain;gc is through the nullahs known as the Gan, Khadki and
Khohri on the west and the Nagjhari on the south, all of which rise in the Ellora plateau
and ultimately drain their waters into the Shiv, a stream of the Godavari system.

‘The hill is made of extensive horizontal flows of trap alternating with vesicular
trap-beds, vesicular trap forming the upper portion of l:z.c?l. of the massive trap-beds.
The rock-cut caves have mostly been carved out of the fine-grained and jointed trap-beds,
care having been taken all the time to minimize lnlmur-i' taking advantage of the
mtermediary joints in the horizontal plane and master-joints in the vertical plane. It may
be guessed that the nature of the rock, which is responsive to chisel, was one of the factors
which induced the people in western India to carve out hundreds of caves in this region
right from the sccond century B.c. Because of its comparatively soft nature, the rock
weathers by exfoliation, shell by shell, with hard fresh rock forming the core. The shell
grades into morum and clay, and with each erosion of the decomposed product an un-
decomposed or superficially-decompased Iayer of the rock is laid bare.

3. HISTORY

Although the area had been inhabitated in the late Middle Stone Age, as evidenced
from the occurrence of stone tools on jasper, attributable to an industry of the
pre-microlithic facies, and subsequently in the microlithic and chalcolithic periods,’
the history of the caves begins within historical times, a little over five hundred years
after the birth of Christ. is surprising that the Sataviihanas, whose coins have been
picked up from the vicinity of the caves and during whose times the trade-route was in
use, have not left any trace of their activity on this hill. “m:Fh the chronology of the
caves, together with their authorship, remains to be established on a firm ground, it is
accepted on all hands that the caves are to be broadly differentiated between those
excavated during the times of the Rashtrakiitas and those excavated before and after
them, In the former series can be included, with some amount of certainty, such excava-
tions a5 Caves 11 and 12 in the Buddhist group, Caves 15, 16 and 22 w 28 in the
Brahmanical group and Caves 30 to 32 in the Jaina group. It is true that the rock-cut

‘K. V. Soundara Rajan and R. Sengupta, * Flake and blade ool industries from Ellora ',
Proc,, #8th Sessiom, Ind. Science Cong. (Caleutta, 1961), p. #49.

47



ANCIENT INDIA, NO. 17

temples produced prior to the Rashtrakiitas are no less significant, but with the excava-
tion of (‘E\rc 15, Dantidurga (circa 753-57), the Rashtrakiita king whose inscription is found
on the back wall of the western porch of the mandapa in the forecourt of the cave, ushered
in a new idiom in plastic art which spelt dynamic energy, vigour and some amount of
aggressiveness—in keeping with the spirit of the resurgence. Architecture too received
a new impetus. If Cave 15 (Dasavatia) is to be taken as the budding of a new concep-
tion in terms of magnificence and _expansiveness, in Cave 16 (Kailisa) one finds its Hower-
ing, which is not only the crowning glory of the Rishtrakitus achieved by Krishnardja
In%?ﬁ?-i'ﬁj, the successor and uncle of Dantidurga, but also the apogee of all Indian rock-
architecture. And quite justifiably does the ic in the Baroda copper-plate grant
{B12-13) of Karka 11 say about this temple of Eiva EGilt by Krishparija:

Elipur-chala-gat-adbhuta-sanmrefam _

yad=vikshya vismila-vimana-char-dmarendrdh |

dtat svayambhu Siva-dhdma na kritrime Srir—

dyisht=edyié=1it satatam bahw charchayanti n

bhityas= tathimidha-kyitan vyavasdya-hini-

r=elan=maya katham= aho kritam=ity-akasmat |

kartt={dpi yasya khalu pismayam=dpe filpi

lan-néama-kirtianan=akdrayyala yona rdjia i

"(That king) by whom, verily, was caused W be comstructed a temple on the hill
at Elapura (Ellora), of wonderful structure,—on seeing which the best of the immortals
who move in celestial cars, struck with astonishment, think much constantly, saying,
*This temple of Siva is self-existent; in a thing made by art such beauty is not seen *,—
a temple, the architect-builder of which, in consequence of the failure of his energy as

(the gomstruction of ) another such work, was himself suddenly struck with astonishment,

saying, * Oh, how was it that I built ft!"*

Since then the Kailisa has held its head high, never to be surpassed by anything
of its like, The attempt of the Jainas to achieve a similar feat, though on a smaller scale,
ended in an incomplete excavation, Cave 30, which earned for itself the name Chhoti-
Kailisa. They kept their work in progress at Ellora cven afier the Rashitrakiitas had been
supplanted by the later Chalukya kmg Taila 11 (973-97), and their last-dated [1234-35)
work® was carried out when the Yadava king Si was in power at Devagiri
(Daulatabad), ' '

In the pre-Rashtrakiita phase the mention of the name of the earlier Chalukyas
the predecessors of the Rashtrakiitas, is but logical, though there is no epi aphil:a}
evidence about their activities ar Ellora. This phase comprises all the first ten hist
and the other Brihmanical excavations excepting Cave 21, Ramesvara, which claims a
different authorship by itz singular character and is attributable to a date anterior to the
rest, This cave, unlike the other Brihmapical excavations at Ellora, has an image of
Lakulisa on the architrave of the mam entrance to the temple and i purely Saiva in
character, It may, therefore, be ascribed to the Kalachuns of Mahishmatf, who were
avowed Pasupatas, styling themselves porama-méheivara, and who appear to have
wielded power over a territory from Nasik 1o a part of the ancient Asmaka country,
including Bhogavardhana, where & piece of land was granted by one of its rulers,

'J. F. Fleet in Indian Anoguary, XII (1883), p. 159; corrections by R. G. Bhandarkar in ibid..
pps 228-249,

*J. Burgess and J. Fergusson, Cave Temples of Indta (London, 1880), p. 302,
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Sanikaragana, in 596-97." Bhogavardhana has been identified with modern Bhokardan
in Auran District, about 50 miles to the east of Ellora. The Kalachuri association
of this cave is also indicated by the find of a silver coin of Krishnardja® (erea 550-75)
just in front of the cave.

Thus, if one was to put the ruling dynasties associated with Ellora in a scquence,
one might say that the activities at Ellora were probably initiated by the Kalachuris,
to be [ weg by the Chalukyas in an atmosphere of tolerance. The successors of the
Chalukyas, the Rashtrakiitas, kept the atmosphere alive for the followers of the three
religions in the ninth century, to vie with each other in representing their respective religious
art. It was this atmosphere of ‘peaceful co-existence’ that made it possible for the differ-
ent religions communities to forget their rivalry and Ellora wimessed them working
together, borrowing motives and conceptions from each other. The Jainas were active
at Ellora even during the rule of the Yadavas in the thirteenth century.

Unlike the Ajanta caves, the caves at Ellora were never lost in oblivion because of
their close proximity to the ancient thoroughfare and the accounts left by eminent persons
from time to time. Among them the name of the Arab geographer Al-Mas‘adi (tenth
century) stands first." Subsequently, Firishta' mentioned the caves in connexion with the
romantic capture of the princess Deval-devi by the part of im‘gcrial soldiers m_pursnit
of king Karan Rai of Gujarat. Later, Thevenot (in 11333?-6?},5 Niceolao Manucci (1653-
1708),¢ Charles Warre Malet {in 1794)* and Seely (in 1824)" wrote an_ these caves.

Prior to the Nizams, the Holkars were the owners of the caves and continued to be
so till the last part of the nineteentl century, They used to auction the caves for the
right of worship and collection of a sort entrance-fee,? The village, together with
the caves, was subsequently exchanged with some land near Hyderabad, after which
the Nizams acquired ownership of the caves,

4. THE REPAIRS

A. Berorr 1910

Thie earliest reference to repairs carried out at Ellora is found in an Urdi work,'
which refers to the approach-roads to the caves being repaired and the caves being
cleaned for the visit of Sultin Hasan Gangit Bahmani, who camped at the site for a
week to enjoy the splendid works of art.  The date of his arrival at the caves is given

V. V. Mirashi, Inscriptions of the Chedi-Kalachwri Era, Corpus Inscriptionum Indicarum, IV
(Ootacamund, 1955), pp. 38-44.

*R. Sengupta in jour. Numiswiatic Soc. Ind., XXII (1960}, pp. 193-95.

Q. Barbier de Meynard, Macoudi—Les Prairies d O, tome quatrifme {Paris, 1914), p. 95,

s John Brigys, History of the Rise of the Mahomedan Power in India (London, 1829), I, ; 67,

=The Travels of Monsieur de Thevenot into the Levant {London, 1 7}, pt. iii, pp. 74-76.

% Niccolao Manucci, Storia do Mogor, tr. Williame Irvine, T (London, 1907), pp. 152-33.

7 Asiatic Researches, V1 (1799), pp, 389-423.

*Johu B. Seely, The Womders qFEIm Lendon, 1824).

*Jbid.; p. 514, mentions a large establishment maintained by the Holkars at Ellora. Long-
hurst also was aware of this, as he mentions in his report, Progress Rep. Arch. Surv. Ind.. Western Circle,
1910-11, p. 26, the leasing out of the caves in the past for religious and nwunmry Ppurposes.

_ l:i’lﬂ:g};nmmnd “Abdu'l-Jabbar Safi, Tadkkira-i-Salatini-Dakan (Hyderabad, a. 5. 1328),
PP- -
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as 25th Shawwal, A, 1. 753 (a.n. 1352). Nex, after a long gap, it is recorded' that m
1876 the Buddhist monastery Do-thil (Cave 11) and the un ed Jaina temple Chhoti-
Kailasa (Cave 30) were cleared of débris.

In spite of the wide publicity given to Ellora in publications,” there was no scheme
of repairs to the caves in the nineteenth century, even during those briel sporadic periods
when the Government became alive to ity responsibility towards national monuments,
Ellora seems to have remained outside the purview of Major H. H. Cole, who, as Curator
of Ancient Monuments, reported on a large number of monuments, including Ajanta.

B. 1910-14

Systematic repairs started in 1910, probably at the instance of Lord @urzon, who
visited the caves m 1899 and again in 1907, Officers of the Western Circle of the
Archaeological Survey of India started regular i tions of the monuments and suggested
measures of conservation, 10 be carried out by the Hyderabad State. Reports of works
carried out were incorporated in the Survey’s reports®  Between the years 1910) and 1913
a sum of Rs. 7729 was spent towards conservation. In Cave 16 the bridge connecting the
southern porch of the sabhd-mandapa with the Paralankd to the south had fllen with a
portion of the fagade and floor of the first floor of the Paralankid, together with
whatever support it might have had below it, so that the remaining portion of the floor
was :m:rh:m%j Supports in ashlar-masonry pillars were therefore erected and a flight
of steps (pl. ) leading to the first floor from the ground floor of the Paralankd was
constructed in the same masonry. In addidon, dwarf masonry-walls were constructed in
fromt of the caves 1o stop rain-water from flowing inside.

G. 191447

In 1914, the Hydcrabad Staie ercated its own Archacological Department under
a Director and started publishing its annunal archaeological reports, Though the waorks
were executed at the instance of the Director by the State Public Works Department, on
important matters and problems the Director General of Archaeology in India was
o 0 1974.95 fo the soplowah-Ioaking tonf o the gopmom 38 Caoe 16, Adorlong 1eunage
out in ) to the copiously-leak of of the gopuram ve 16. : ¢
of water had caused flaking in the stone, resulting in the thinning of the tonf—ilaﬁ), m
was threatening to crumble down. As a remedial measure a neétwork of mild-steel joists
were erected (pl. XIV A) below the toof, to be propped up by a number of ashlar-masonry
pillars, at a cost of Ra. 10,400.

In the following year, repairs were spread over three caves, of which those to Cave 10,
the only chaitya-hall at Ellora, deserve mention. The cell on the northern wing of the first
Hoor, which had been abandoned in an unfinished state, due to fault in the rock, had a
leaky roof in a bad condition; this was grouted from the top and the surface was treated

' )i Burgess, Report on the Elura Cave Temples, Arch. Surv. West. Ind., V (London, 1883), p. 13. A
companym of the photographs taken by Burgess during his survey during 1877-80 with some undated
but evidently older hnmEnﬂ&h;mmng ing in the South-western Circle of the Survey shows that besides
the Do-thil and - a fewother caveswere cleared probably in 1876 or so, though there
ump&h:}:t;hnd rqmr?t;{hnt t!ﬁ}:}r

* s op. ail.; ). Fergusson, Mustrations of Rock-cut Temples of India (London, 1845);
PNt S i of Rock-c ples of India (London, 1845); Burgess and

" Progress Report, Arch, Sure. Ind., Western Gircle, 1909-10, p. 23; 1910-11, pp. 26-28; 1912-13, p. 13,
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REPAIRS TO THE ELLORA CAVES

with concrete to make the roof watertight. The weakest part of the roof of the verandah
in front of the cell was supported with an ashlar-masonry pillar. The uneven rock-
floor of the front porch in the first floor was also repaired. The other works mcluded the
provision of ashlar-masonry pillars to the cracked ceiling of the sabhd-mandapa of Cave b
and repairs to the main entrance to Gave 15, also i ashlar-masonry.! The works carried
out in the succeeding years seem to have been more or less of a routine type, such as
clearance of débris, repairs to roads, provision of drainage ant erection of ashlar-masonry
supports, The tepairs to Cave 32, although of the nature of the last category, need
special mention, The left wall of the forecourt of the cave, at its junction with the
screen-wall, had a yawning gap with loose boulders at the top precariously held, (The
Fall of such loose boulders must have brought down in 1874 the beautiful monolithic mdna-
stambha in the courtyard, near the wall)  After givi::f proper support with ashlar-masonry
from below (pl, XIV B) and filling in the gap, the extant loose portions of the rock
were secured and all cracks were filled.

D. 1947-53

This phase saw the integration of the Statc of Hyderabad with the Indian Umnion.
In 1948 the necessity of a closer attention to the Ajanta and Ellora caves was felt and a
committee of experts was appointed to go into the question of effective and systematic
way of preservation of the monuments. The experts visited the Ellora caves between the
29th Junc and the 5th July 1949, and submitted to the Hyderabad Government their
observations on the caves. In addition to specific suggestions for individual caves, the
general measures suggested by the commitiee wr:rc:—lgt] l}:lrnvisinn of surface-drains, to
be made of masonry, over the caves on the scarp of the hill to divert rain-water from
coming on the surface of the caves, behind the parapet-walls erccted in the past
to serve the same purpose; (2) grouting of cracks; (3) ercction of masonry-
supports. whereyer necessary; (1) reproduction of the missing portions of the different
members of the caves; (5) provision of doors to the shrines to stop bat-nuisance; and
(6) restoration of the missing portions of sculptures, etc.

During the next few vears the works were carried out, on the basis of the suggestions
embodied in the report, by the State Department of Archacology, which, from 1950 to
1954, acted as the agent of the Archacological Survey of India in respect of monuments
of national importance in Hyderabad State, in the list of which, it need hardly be said,
the Ellora caves figured, During this périod overhead drains were constructed, as recom-
mended by the expert committee, at a cost of Rs, 47,000, and the rock-cut drain in the
courtyard of Cave 16 was deepened for the proper drainage of rain water.

In July 1953, the Survey took direct charge of those monuments, and the office of
the South-western. (formerly Western) Circle of the Department was shifted somewhat
later from Poona to Aurangabad for a more effective control on Ajanta and Ellora.

E. 19533-56
Following the recommendations of the expert committee, the shrine-doors of the

Buddhist and jJaina caves wm-!jm-idtd with expanded-metal shutters. The damaged
floors and pillars of Caves 2 and 3 were repaired in cement-concrete, using mild-steel bars

" This portion has recently been redone with cement-concrete; coloured and chiselled t tch
ﬂiemrrm:E:p {p. 61). o e

-
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for reinforcement in certain pillars.  As stagnation of water, mtlé'adu: to overflow into
the cave through the d d portion of the cistern by the side of Cave 3, was apparently
the cause of the decay of the rock-floor of that cave, the damaged portion of the cistern
was suitably repaired and a drain provided at the Hoor-level for the drainage.

In the of caves known as Ganefa-lend, above Cave 27, the first cave on the
left flank of Ll-Em h‘ﬁ, containing some beautiful paintings of the ninth century in the ceiling
of the porch, was taken up for treatment. During the monsoons the heayy rush of water,
issuing from the valley behind and drained as a waterfall by the side of Cave 29 (Sita-
ki-nahdnd), cuts ofl the caves on the left flank from the rest on the other side. For an
easy approach even during the rains, a bridge was constructed over the stream.  Conserva-
tion to the cave proper consisted of repairs to the decayed bottom of walls, door-jambs,
brackets of pillars, ete. To save the paintings from further damage, all openings were
closed with wirenetting fixed on woeden frames. To divert the surface-water ruming
along the fagade, a drain and a drip-line were cut om the brow of the hill in the rock.
The amounts spent during this pertod towards maintenance and special repairs were
Rs. 46,907 and Rs. A0,175 respectively.

F. 1956-60
() The problems and principles

By now, the Survey had thoroughly aequainted itsell with the problems of conserva-
tion at Ellora and Ajanta and could confidently formulate its own policies in these respects.
Instead of taking up repairs sporadically, a |lanl_cmmctl mme o cover the' caves
systematically from one end to the other was (0 be taken up for tharough repairs to each
cave, so that there would be little need for any other major work there in the next few

ears; this, however, would not preclude the execution of urgent work in other caves.
us, though Caves | to 9 were included in the first phase of the work, several other
caves have dealt with during these Ecanl, as will be seen from the following pages.'
Proposals alternative to those of the Expert Committee were formulated wherever
necessary, in conformity with the general principles of conservation of the Survey derived
out of its long experience and utﬁcal knowledge.

The problems of conservation of the rock-cut caves of the Deccan differ in many
ways from those of structural monumenis. The greatest difficulty confronted by the
conservator here is the limited available knowledge ﬂm structure of the inscrutable mass
of rock in which the caves are excavated. The problem of the leakage in the roof of the
Main Cave at Elephanta and of Cave 1 at Ajanta are the two instances in point, Even
then, it must be noted that the Survey has risen up to the challenge and with its progressive
knowledge and resourcefulness the day is not far off when the problem will be completely
wiped out, for the work done so far at Elephanta has yi:!d:cr encouraging results,

The nature of the rock being soft, it is easily susceptible to the deteriorating action
of water, and it is no knowing which of the i:lltrﬂtnii;g-gnﬁaﬁvc.lkyeﬂor seams permiits
percolation. It is only when the outlet is visible on the surfiace that the oozing water is
amenable to disciplined chammelling. The overhead drains and dwarf masonry-walls
constructed in the past, regardless of such considerations, left out the outlets appearing
immediately above the caves at large, which stll allowed the water to flow along the fagade

' From 1956, the present writer has been intimately associated with the works at Ellora, first as
Special Officer and later on as Assistant Engineer.
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and travel inside to bring in decay in the rock-carvings. Fig. 1 will make the point clear.
The longitudinal section of Cave 2 shows a typical example that the drain at A is not help-
ful in stopping water from flowing on the fagade. The section shows the two soft zones,
B and C, through which water oozes. The lower zone, O, which strikes against the
somewhat-convex ceiling of the front porch of the cave cannot be made waterfree in the
urdina.rz'_wa}r, so a dram just below the upper soft zone, B, has been provided. In
Cave 14 (fig. 2), however, full advantage has been taken of the rock-formation itself to

0 fo 2 % 40 50 FEET
Fia. |, Came 2: section
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divert the surface-water by cutting a drain at the lowest level of the scarp. Here also,
the functions of the dwarf-wall at A and the drain at B disprove the expectations.  While
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rock-cut drains along the zone of mrragc would divert the maximum quantity of surface-
water, a drip-line in the ledge would save the remaining portion.  Once the cave is thus
sealed from the onslaught of water, the decayed members can be suitably repaired and &
new lease of life ensured to them for many years to come.

An important innovation has been the large-scale introduction of cement-concrete,
reinforced as necessary, in repairs, in preference to ashlar-masonry; by its -humqgmt:xry
and mass, vement-concrete has been considered much more suitable to match the adjoining
rock-surface and to simulate rock-cut architecture, for it can be moulded, tinted and chisell-
ed according to requirements. Side by side, the detision has been taken to replace by
cement-concrete all the ashlar-work done in the past, mostly in the form of replacement ol
decayed or disa rock-cut pi or of support to overhanging rock-ceiling (cf

L XIV B);: in the latter cases, the endeavour is 10 strengthen the rock itself, so the
intrusive pillars can altogether be done away  ith.

In the past, accumulations of débris in front of the caves were wken for

ranted; they were sometimes supported by retaining-wall and paths laid over them,

Now the original rock-surfaces are exposed wherever possible, sometimes with interesting
results,

Such have been the principles to guide the repairs to all the caves; nevertheless; their
application has to be varied according to and governed by the situation of a particular
work. For repairs to walls, door-jambs, ctc., ordinarily- plain cement-concrere is uscd,
alter, of course, the observance of eliminaries like chiselling the exfoliated ions of
the rock and washing of the surface to be attended to. But on a large vertical where
concrete is not likely to stay, pins, preferably of copper, are inserted to provide a proper
anchorage of the new material into the rock and thus prevent the ity of falling ofl.
Sub&u:ﬁumll » a duly-tinted layer of cement-plaster mixed with the required grade of sand
is applied for finishing by chisel to bring out the effect of rock. e grade of sand 15
decided by the structure of the rock to be imitated ; so also does the thickness of the plaster
depend on the pattern and depth of the chisclling that is to be copied.

Repairs to the pillars again demand discretion as to whether reinforcement should be
used or noi. Since the mixture used in concrete is rich enough and on its own can bear
moderate weight, no reinforcement is used normally; it is only for moulding, wherever

, that a few rods for binding are used. Pillars likely to be commissioned to bear
load are invariably strengthened with the required reinforcement. While redoing those
previous ashlar-pillars which have no structural function, the ficing-stones are removed
and all holes and voids in the core are filled for a proper 'ga_iE,'aa also to prevent cracks
developing on the covering coat of concrete to be applicd. ¢ treatment of the surfice,
however, remains the same in all the cases.  To produce on the treated surface the bubble-
holes found on the cFMI rock, formed due to the escape of gas in the emergent lava,
nodules of stone and coarse sand are mixed acoording to the required rtion in the
coating-plaster and taken out, to get the desired effects from the surface when the initial
setting has taken place. The treated surface is separated from the origimal by a demarcat-
ing line incised on the surface,

Such being the technique followed in the recent works in general, the items mentioned
below cave-wise are not discussed In details, unless there have departures from the set
forms ot an individual case merits a special discussion.

The magnitude of the carc bestowed by the Archaeological Survey of India on the
preservation of and improvements to the caves can be gauged from the fact that it has
spent well-nigh two lakhs of rupees over them between 1956 and 1960,

>
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(ii) Cave 1

Clearance of débris from the front of Caves 1 to 4 has brought to light many original
features hitherto unknown {rl. XV). In Cave 1 in particular, the revelation has re-
oriented the idea about the plan of the cave. What wasthought tobe a bare hall with cellsin
the back and one of the side walls with pillars in front has actually turned out to be a
sihdra with a regular front portico (fig. 3) with a raised plinth and cells at ends originally
scparated by a sereen-wall duly pierced by an entrance and most probably side-windows
or doors, as are usually met with in the like excavations. Although no mdication is avail-
able of the base of piﬂm on the much-disturbed floor of the portico, it is almost certain

that the missing roof of the &E:Erdm was supported by pillars in front. The steps at the
centre are preceded by a chandrasila,

Mo g .8 Y METRES
W 0 o x 3o 4 s0 FEET
Fro. 8. Cave 7: plan.  The thick lines tndicate the newly-exposed area

Age-long seepage of water through the seams of the rock has brought down the front
portion of the cave, and stagnation of water inside the cave from the same source has
¢ the floor and the base of walls, To divert and stop such water from entering
into the cave a drain was cut in the fagade. The floor, together with the bottom of walls
and damaged portions of the door-jambs of the cells, was repaired in tinted cement-
concrete chiselled to match the adjoming surfaces. The most notable work in this cave,
however, is & massive concretewall, 1 ft. gin. thick, along the north wall erected in replace-
ment of the original decayed wall, to support the cracked roof at that end.

With the sealing of the source of water-leakage through the oblique aperture in the
south-western cell, repairs to the recently-exposed portion of the cave and the

provision of support to the overhanging front rock by the reconstruction of the missing
55



ANCIENT INDIA; NO. I7

screen-wall in cement-concrete, there will be very little of importance left unattended
to in this cave by way ol conservation.

(iii) Cave 2

The fagade of Cave 2 also has disintegrated and disappeared due to percolation
of water through the intervening layers in the rock. In fact, all the caves in the sector
between Caves | and 6 have suffered similarly due to this malady, While the rock-
cut drain provided on the fagade will drain away most of the descending water, the top
of the cave is being combed to trace the source of water that finds its way out at the entrance
with & view to sealing it. Precautions have been taken 1o locate the surface-drams
immediately below the lowest stratum of the percolating joimt to collect the maximum
quantity of water and to make the drain itself impervious to water, by plastering the outer
wall and floor of the dram with cement-mortar mixed with a patent waterproofing-agent.
The inner or back wall of the drain was left unplastered for the scepage to occar, to avoid
the creation of a head of water with all its consequent pressure.

A common malady from which the caves in general suffer is the wearing out of the
floors and wall-bases along with other component parts up to the height of the past accu-
mulation of débris and water inside the cave. Fall of boulders and deposition of earth
at the entrance of the caves blocked the flow-out of inside water. To this Cave 2 was no
exception. The damaged floor of the cave, together with other such portions, was repair-
ed. After chiselling out the decomposed and weathered m ions of the heavily-damaged
lateral galleries the heavy mouldings were reproduced, ioning them after the exmant
portion in cement-cancrete with nominal reinforcement, The available portions of
the central band with sculptures of rollicking dwarfs, in bas-relief in compartments, were
%ﬁc‘rvﬂd.. The damaged portions of the kumbhas of some of the pillars were repaired.

ie bottom of the fdkhas of the main door to the cave, repaired in the past in ashlar-
masonry, was redone in cement-conerete.

(iv) Cave 3

~ Clearance revealed that Cave 3, so long thought to have a floor lower than the
ground-level ountside, has, in fact, a wide .piIEm:d verandah in front, at the same level
asthcﬂmr,::tmd.ingmalwwﬂmrwuhnhiﬁ_hpﬁuthandnﬂigh:cil‘:t at the
centre, The portion of the plinth to the south of the s was found to.be decorated
with heavy mouldings, the mrrcmdhlgpm‘tim of the north having been left umfinished.
Much of the frontal portion has disappearcd and the steps now end abruptly with a deep
fall connecting with nothing. The cave has now emerged as a superior specimen of a
mkéara (hg. 4).

A portion of the wall of the cistern attached to the cave on the south being damaged,
water was overflowing into the cave; to add to the trouble, there wis the usual ﬁm\?
of water on the surface to cause damage. The porton of the damaged wall was
repaired in coursed rubble-masonry plastered with cement-mortar and damaged members

the cave and portions of walls, mcluding the pi were repaired in cement-concrete.
The ¢cracked rool of the cell to the north of verandah, previously supported by an
ashiar-pillar [ﬁliﬂm A), obstructing the view of the enshrined Buddha image, was
removed (pl. XV1 B) to provide a reinforced cement-conerete beam conceiled withi the
culmﬂwtﬂrmppmts in the right and back walls, The crack on the roof was then
completely. sealed off from the top by clamps and cement-grouting.  Besides the cutting
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A Capes T 1o 4= front retaamng-woall, hiding onginal features.  See p. 53

B, Cares § fo 4: original features exposed in front after vemoval of retwinmg-twatl.
Se¢ p. 35
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PLATE XVI ANCIENT INDIA; NO, 17

A. Cave 3: cell 1o the north, before reparrs.  See p. 56

B. Care 3: cell to the notth, after repairs.  See p. 56
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REPAIRS TO THE ELLORA CAVES PLAT)

A Cave 4 cerandpb-piflary during vepairs,  See po 37

B. Gave 4: verandah-pillavs after repaivs, See p, 57

[ [ace pl b A |

XNVl



PLATLE XVIII INCIENT INDIA,

A Cave 5: front pllors, durieg vepawrs. See po 508

B. Cave 5: fromt pillars, after repaivs, See p, 38
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PLATE XX ANCIENT INDIA, NO. 17

A Clate R fromd Ihg."!.,a ry, Defare u.fu_f.'.' % iy }‘n 5

B. Cave &: front pillars, after repares.  See p. 58

I'n fave p. 37
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of a surface-drain above, the channel of a drip-line was cut in the tock-ledge in front.
The exposed floor of the front verandah is now (1960) being treated.

e i 12 Merees

1 o fo 20 30 40 30 60 FEET
Fic. 4. Cave 3+ plan, The thick lines indicate the recently-exposed area

(v) Cave 4

The floor of Cave 4, together with that of the cell in its south, and the bottom of the
walls were repaired in cement-concrete.  Out of the two pillars separating the hall from
the back corridor, the one to the left was completely renovated on old lines (pl XVII),
&h’:lc the other was partially repaired. The terminal pilasters were also repaired from the

ottom.

The cracks in the walls of the first floor of the cave, created by the jerk of the faiinﬁ
of the western portion of the shrine, were made good by the insertion of clamps
grouting with cement-mortar, The leaking floor was also suitably repaired.

(vi) Gave 5

The magnificent vikdra represented by Cave 5 has suffered from both natural forces
and human vandalism. Surface-water from up the hill at the top of this cave had washed
away much of its projecting hood and had also loosened some boulders, which were
threatening to tumble down. The untamed gush of water in the monsoons must also
have contributed towards the disa pﬂ&rﬂncﬂ.ﬁflhegmﬁﬂn of the top floor of Cave 4,
:ﬁp’_nathad from the front of Cave 5. The loose boulders were secured nrraptﬂjr by dowels
all along the lines of cleavage and all visible cracks were completely sealed off by groutin
with cement-mortar. The work of the provision of a cement-concrete cantilever shed,
anchored into the roof and finished to maintain the contour of the rock-surface, is in
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rogress; this will throw the water away ar a considerable distance, so that the area will
Ec saved from the onslaught of falling water and the resultant deterioration,

The heavily-damaged pillars in front and about half-a-dozen on the sides, separating
the nave from the side-aisles, repaired in the past in ashlar-masonry, were all redone in
cement-concrete, tinted and chiselled to be in tune with the surviving ones (pl, XVIII).
The door-jambs of the shrine in the north wall were also similarly repaired.

Since the top of this cave has a2 natural slope and collects and discharges surface-
water from the surrounding area, the rock-cut drains from both Caves 9 and 4 were directed
to meet here and discharge at the same spot.  In addition to the drain, a drip-line was
incised to cut off the water that might o ise travel along the ceiling.

(vii) Cave 6

Excepting some minor repairs to the pillars at the sides separating the central hall

from the lateral ones, repairs to the pillars of the small mandaps between Caves 6 and 9

L. XIX} and the provision of a throating, not much work has been done in Cave 6,

e two ashlar-pillars erected in the past to support the cracked ceiling are being brought

forward 1o serve the purpose more effectively; they will eventually be covered with a blanket
of cement-concrete roughly finished to match the rock around,

(vili) Cage 7

The ruined steps on the south of Cave 7, leading to Cave 6 above, repairved in ashlar-

masonry in the past, were reconditioned properly in cement-concrete. The damaged

illars and the decayed bottoms of walls, together with the door-jambs, were also repaired.
gimul:cs appearing on the fagade were grouted with cement-mortar.

(ix) Cave 8

Cave 8, a mhdra with a sandhéra-garbhagriha, i.e. a shrine with a circumambulatory
passage, the only one of its kind at Ellora, had its floor, walls and Eilnlm damaged due to
accumulation of water and débris. While minor repairs were e to the floor, the
decomposed portions of the walls, ete. were cliselled ont and made good in cement-
concrete.  The pillars in front (pl. XX) and the bases of those at the back and the door-
ﬁfhﬁ::lm similarly repaired, A drip-line was cut in the rock-ledge projecting at the

During the work it was observed that the small shrine with a raised plinth in the
north wall had a pit, at the centre of the floor in front of the image of Buddha, communica-
ting to a wider space at the irregularly-dug bottom (fig. 5). As the location of the pit
does not favour its having been a cistern, it is perhaps to be T.rdcd as a private
store. Débris filling the pit, comprising brickbats, rubble, earth and ash, were removed
and a cement-cancrete lid was put over the opening to prevent accident. Of the anti-
quities recovered from the débris, mention may be made of a stone disk car-ornament,
iron arrow-heads, a barrel-shaped ivory handle rated with ringlets and beads of agate,
carnelian, etc.

Outside the cave, to protect the imposing sculptured panel of Kubera and Haritl
on the north wall, exposed to the weather-action as 2 consequence of the loss of the
western end of the niche, a reinforced cement-concrete hood was provided in extension
of the existing ledge and 2 return-wall with a broken edge was constructed, keeping its
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outer face in harmony with the undulated rock-surface. The drip-line was also continued
beyond the outer extremity.

0 | 2 3 4 7 CMerees
o + & b 1w [EET
F16. 5. Cape 8: section. The thick lines indicate the recently-exposed
pit in_front of the shrine
(x) Caze 9
Of this sim pillars in front and the terminal pilasters were
gﬂ XXI). Th::l;wuumlal joints striking against the beautiful fagade composed E u:-
y-carved mf were filled up and a throating, together with a surface-drain at the
wa.s provided to save the fagadc from further deterioration.
hmcd referred t above (p. 52) was to cover the group up to this
cave but. as uwa this hrmt were attended to ahead of the schedule
during the pcnod important works are detailed below.
(xi) Cave 11

elevated spacious front court were ed and substituted by either rock-cut or cement-
concrete ones,  For the easy drainage of rain-water all pits in the floor of the front-court
wmﬂkdmdalhﬂhwd:amcutjmnmgnmththdgutm ahocutbythe.udcoﬂhe
steps in front. The damaged pillars in the verandah of the ground floor were

The flight of steps on the north leading to the first floor of this three-storeyed monastery
in a bad shape, mmpmﬁhyﬂmmthngmtﬂfnmumpaandmdmgofthcmmng
ONES @3 MECeSsary,

Some of the worn-out rock-&m'?‘hwqumtl y repaired in masonry, leading to the
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(xii) Caze 12

Clearance of débris from in front of this imposing three-st monastery revealed
a wide elevated platform (fig, 6) reached by a Hight u‘lqj::Eruvi_ ed at the centre of the
plinth and flanked by sculptures of elephants in bold relief. The entire length of the
linth (pl. XXII A}, it is now scen, was carved with heavy mouldings with a central
nd decorated with conventional diamonds and lotus-designs in niches separated by
vertical bands with rosette-designs. On the north of the steps, the designs are flanked by
dancing dwarfs. Post-holes in the foor arranged systematically and holes on the side
walls suggest that the place might have been later on covered by a lean-to roof.

7~

(xiii) Caze I4

~ Continuous flow of surface-water over this cave during the rains has weathered the
lagade considerably, To divert the water-flow a rock-cut drain was excavated immediate-
ly above the rooflevel. There will be a drip-line in addition, when a portion of the
projected ceiling is reconstructed.  After the removal of the unsightly and incongruous
ramp made of loose rubble, put up in the past in front of the cave, remnants of the rock-
cut steps were laid bare and were repaired in cement-concrete.  Side by side, the south
puiaster and the damaged plinth were also repaired and the mouldings on it reproduced.
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B. Cate 9: front pitlars, after epairs,  See p. 59
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PLATE XXII ANCIENT INDIA, NO. 17

A, Caze [2: after removal of débris.  Set p. 60

B. Cuavé 21: after vremoval of débris,  See p. 52

To face pl, XXII1



REFAIRS TO THE ELLORA CAVES PLATE XXIII

Ao Cave I5: poveh mm front of mandapa, durtng refairs.
N p. flf

B. Cave 15: porck in front of munpdapa, after repairs.
Ned _If.', 6l

To face pl. XXI1



PLATE XXIV ANCIENT INDIA, NO. 17

A. Cave 26: fromt pillars, during repairs.  See p. 64

B.. Cave 267 front pillars, after repairs. See p. 64

T face p. Gl



REPAIRS TO THE ELLORA CAVES
(xiv) Cave I5

The famous inscription of the Rashtrakiita king Dantidurga, the only major
inscription at Ellora, on the outer face of the western wall of the monolithic mandapa
in front of Cave 15, had till now been exposed to weather due to fall of the roof of the
porch. To check the lithic document from further obliteration, the missing pillar on the
south-western corner was rebuilt in reinforced cement—concrete and a roof of the same
material and original thickness was put up; duly anchored to the extant portion in the
north-castern corner and reproducing the available corresponding mouldings on the cornice
(pl. XXTII).!

It was observed that during the post-monsoon months, water trickled through a
fine crack across the middle of the Bhﬁ-%ﬂaﬁlm sculpture on the north wall of Cave 14
situated below the huge cistern to the south of this cave. After a proper investigation of the
source of this water the joints in the walls of the cistern were pointed with cement-mortar.
The result has been satisfactory, as the trickling has stopped. The damaged screen-wall
and the door in it, repaired i ashlar-masonry in the past, were redone in cement-
concrete and the series of high-level steps leading to the forecourt of the cave were recondi-
tioned by chiselling and in cement-concrete as found necessary. To expose the platforms
flanking the leEA near the entrance and also to bring the small cave in the north wall
to view, the débris on the sides were removed.

(xv) Cave 16

The unseemly repairs done in the past to the door-jambs at the entrance to this
important edifice had 16 be redone in a proper manner in tinted cement-concrete, chiselled
to conform to the adjoining surfaces.

A superficial clearance of débris from the open area in front of the screen-wall of
the cave revealed the existence of a fricze of sculptures of ﬁEht:ing animals at the bottom
of the wall and an ive raised platform terminated by a dwarf-wall. While the
northern portion was limitedly available, the southern portion was missing and its
indications only conld be traced. With the finding of such features it became imperative
that all surviving traces should be exposed and the level of the ground in front of the cave
lowered down to the original. The entire ground was then excavated down to an
average depth of about 3 fi.  In the course of the digging, several fragments of sculptures
were recovered, many of them lpmsumahly once adorning the great temple.  As a result
of the lowering of the ground-level, the drains from the inner court of the temple had
to be re-orientated and reconstructed.

(xvi) Cave 19

_ Cave 19, onc of the earlier Brahmanical excavations at Ellora, had a faulty roof
which leaked heavily during the rains. With a view o stopping the leakage, débris was
cleared from the roof-top and all visible cracks were grouted with cement-mortar; this
was [ollowed by the laying of a layer of cement-concrete over the roof. The operation
has brought encouraging results, though the leakage has not been stopped entirely, as some
ol the sources of leakage appear to remain yet uncovered beyond the area attended to.
Efforts are being made 10 trace and treat them. '

\CL. Indian Archaeology 1957-58—A Review (New Delhi, 1958), p. 97 and pl, CX.
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(xvii) Caze 21

To divert the surface-water falling in front of this otherwise well- ed cave, a
drain was cut into the rock at Ihm Ouside the cave, to the so the top of the
damaged west wall of the roofless s shrine of Karitikeya was made watertight by the
filling of the cracks and cavities were filled with liquid cement-mortar.

\ »

o 5§ © B PMeres

o o 20 w0 ¢o FEer
Fig. 7. Caor 21: plan.  The thick lines

indicale the recently-exposed area

Like Caves 3 and 12, indications in front of this ¢ave showed the existence of an
expansive high platform as a forecourt. The appearance of a few courses of a brick struc-
ture in the course of the removal of débris inpﬁeunt and the of ancient coins,
beads, etc., from time to time from the vicinity, made it desirable that the débris should be
removed carefully as a whole 1o find out the nature of the structure and its relationship
with the cave and also to expose the original architectural features. Clearance down 1o
a depth of 8 fi. § in. laid bare the plain face ufthl:}llx[igl]l[pliﬁﬂt, at places damaged, a drain
at the toe and an irregular rock- (Gg. 7; pl. XXI1 B). Several walls of bricks, 171
to 18 in. long, 8§ to 9 in. wide and 3 10 3] m. thick, of an uncertain character, were

A variety of antiquities ranging in date from the first-second century Ap. to more
recent limes goes to show the importance of the débris. The pottery consisted of pieces of
the sprinkler in the Red Polished Ware and other sherds of recognizable shapes and
decorated pieces, as found elsewhere in the early historical levels. Notable were two
terracotta cylinder-scals of identical dimensions for decorating pottery; one of them had
an elephant driven by a man and the other a rolling scroll with lilies. A number of
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beads on , carnelian, glass, [aience, cte. were obtained; of them, cylinder beads of

Cupreous i, eve-beads, gadrooned beads, segmented beads with gold foil, beads with

%ce ow matrix covered with blue or green glass and spacers of faience and camnelian may
mentioned.

The numismatic collection from this limited area comprised copper coins which
can perhaps be ascribed to Kumaragupta I, Kumiaragupta IT, a silver issuc of the Kalachuri
king Krishnardja, small silver pieces probably atrucE by the Kadambas, a Pallava coin,
a Chola coin, Gadhaiya coins and a Tibetan coin of the medieval period. Two terracotta
coin-moulds, one each of the Traikiitaka king Darhasena and of the Gadhaiya rsrpc, add
to the list of interesting finds. The Muslim coins were no less intcruti:i. The Sultanate
was fairly well-represented by the coius of the Khaljis and Tughlugs, whereas those of the
Mughuls and naturally occurred.

Other interesting objects were a copper seal in the shape of a ring with four letters

i Dattesvarah in the fourth-fifth century characters® and an intaglio depicting a
crab of fine workmanship on lapis lazulw.

(xviii) Cape 25
Although no structural repair of importance was carried out in this cave, a large-scale
clearance was undertaken in front, a consequence of which was the sure of a portion
of what turned out to be a high podium. Further removal of débris brought to view
the unique features of a high plinth-wall (fig. 8) with an aperture in the centre having a

e YO\ ¢ b WMETRES
30 6 20 40 60FEET
Fm- 3. ﬂm 25; Mr Tfl-l' li'ml‘ﬁ-ﬂﬂ M‘ﬂ-“ Iﬁtlﬁmﬂj-
exposed grea
‘Resding and dating by Dr. D, C. Sircar.
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damaged image of Gaja-Lakshmi on the back wall and steps cut in the rock to the left,
leading to the wop of the platform. In the raised plinth of the cave proper was found
an unfinished cell with three pits and a fourth in Front of it at a lower é)um‘-levﬂ_

(xix) Care 26

The cracked front pillars in the centre of this cave had been provided in the past
with iran srirrum:qmscd on the outside. To do away with this obtrusive feature, the
stirrups, after being coated with an anti-corrosive paint, were embedded at their proper
places m the rock and were covered with tinied cement-plaster, chiselled 10 match the stone
(pl. XXIV). The pillar to the north was rebuilt in cement-conerete after the dismaniling
of the vencering picces of the ashlar-masonry erected in the past, the core having been
grouted with cement-mortar before the application of the covering layer of cancrete.

(xx) Carve 30

Fashioned by the Janas after the great Kailisa temple, this unfinished monolithic
temple had the roof of both the gopura and the sabhd-mandapa leaking, After the scraping
out of the decomposed layer of rock from the roof of the gopura, all visible cracks and
crevices were filled with liquid cement-monar and the roof was covered with a 4-in. layer
of cement-concrete to make it waterproof. Cracks appearing on the walls were also sealed
off. The affected ions of the walls flanking the main entrance to the gopura were
weated with rnughm'cﬂ cement-mortar to imitate the rock-surface, terrace
of the sabhd-mandapa had several fissures and certain portioms of the top were reduced (o
a [riable condition, which evidently absorbed water. The fissures were duly cleancd and
filled with cement-mortar, and the disintegrated tions were sealed and made good.
Observations show that leakage has been -:tbppelf‘:'t both the places.

(xxi) Gave 304

_ The projecting kapota of this cave, with the front portion carved out as a monolith,
being broken at places, water from the rool used to flow in and get collected on the lower
floor of the sabha-mandaps. The vulnerable points were repaired by the insertion of mild-
steel bars to hold the broken picces together, At the same time, a surface-drain was cut
into the rock above w divert the rush of water.  The dislodged portion of the fakshdswn
to the right of the entrance was refixed in its pro lace. The raised level of the
front court, holding water at places, was excavated and levelled properly for the easy
dramige of water. i

A small excavation with Jaina images below the culvert on the road leading to this
cave, 50 long hidden behind a huge deposit of débris, was exposed to view afiér clearance.

(xxii) Gave 32

The roof of the eastern wing of this cave had been copiously leaking quite for some
time, so much so that smlamit:ualmnﬁmu had taken placﬂpw For finding out the source
of leakage, the débris on the top was removed. This resulted in the discovery of a
tunnel-like excavation with a lime-concreted floor, having one opening on the fagade
and the ather on the roof of the cell: it provided communication between this cell and the
main cave and was connected with a sht in the wall for the drainage of water that would
ooze out of the softer zone of the rock at the sides of the tunnel.  As this system, evidently
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an carly attempt at tackling the drainage-problem, was no longer functioning, the dead
concrete was picked up and the opening in the roof was closed. After the grouting of
ihe fissures with cement-mortar, the floor was cement-concreted to a thickness of 4 in.
with a slope towards the outside, taking care that water oozing out of the softer material
on the castern side drained out easily. The arrangement has proved to be a complete
success, for there has not been any leakage since then in that area.

The corresponding roof on the western side is also being likewise treated, the leakage
here being through a crack on the south wall, developed most probably due to a jerk
when a portion from the top had slid down in the past.  After the scraping out of the roof
wits exposed a wide yawning , which permitted water to percolate through the
crack. The gap is being suitably filled.

(xxiii) Cave 33

The curvilinear ceiling of the corridor on the south of this cave was very much
damaged. The disintegrated portion was chiselled off and the ceiling was reproduced
in cement-concrete with mild-steel bars. .

(xxiv) Repairs to sculptures

Since the restoration of sculptures for its own sake is against the accepted principles
of the Archaeological Survey of India, it could not naturally agree with the Expert
Committee (p. 51) in its recommendations on such restorations. Instead, the Survey
decided that only such repairs as were necessary for the prevention of further deteriora-
tion of the damaged sculptures should be carried out. Accordingly, the services of two
qualified modellers were secured for such repairs.

In Cave 2, the colossal figure of the Bodhisattva at the south standing as a
dodra-pila had developed several cracks all along the body, the more ominous of them
being on the back, due to constant exposure fo water-action, and was in danger of being
dislodged, The sketch of the image (fig. 9, 7) shows the extent of the damage. To
fasten the sculpture back to the wall, eight copper pins and dowels were put in through
holes drilled in the body at vulnerable points. The cracks were then filled with liquid
cement-mortar tinted to match the stone. The image of Buddha in the iconostasis of
the south gallery, together with the flanking Bodhisattvas, had been heavily damaged:
while almost all the tures had cracks, the image of the Buddha in the second
E:.;s]el from the east the legs below the knees fractured (fig. 9, 2; pl. XXV).

ides repairs 1o the cracks on the images, the fractured portions of the latter were re-sct
with ¢ pins and cement-mortar mixed with rock-powder to attain the original
effect, ‘missing portion of the left leg from the ankle d]';:wa.rds was roughly reproduced
to support the overhanging portion. Consistently wi principles, no attempt was
made to reproduce the missing fingers or details of the face. e wide crack running
from the behind Buddha’s head to beyoad the left shoulder of the Bodhisattva to the
right was filled. The top of the left foot of Buddha in the third panel, which had run
to pieces, was suitably repaired.

The dodra-pala of Cave 3 had a deep crack from the to of the jatd-makuta down
to the right breast, a cavity in the belly and a pair of damaged feet; all these
were mended. The downward crack to the right side of the head of the flymg hgure to
right, which had been responsible for the loss of the lefi elbow leaving the forearm with
insufficient support, was repaired and the breach in the arm filled. The mmage of the
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Fic. 8. Damaged sculptures. 1. Cave 2: the Bodhisattza, ht. 11 ft. #in. 2. Cae 2+ Buddbia
‘and the Bodhisaitva, ht. of former 7 ft. 5. Cave 3: Bodkisattva Maiirepa, M. & fL. 10 in.
‘4. cmff:m&ﬂfﬂ- 3'..1' -
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PLATE XXVI INCIENT INDIA, NO. 17

Came 21 mmage of Gangd, after repairs, See p. 67



REPAIRS TQ THE ELLORA CAVES

Bodhisattva Maitreya to the left of Buddha on the back wall of the shrine with
a beautiful head had a depression in the belly, a crack from the same region to the left
thigh and a lean left leg (fig. 9, ie, the resultants of weathering and falling of a chunk of
stone from the groin tw the ankle. After the filling of the crack and the depression,
the leg was reconditioned. Outside, on the north wall of the front verandah of the cave,
the sculptures were repaired by way of the filling of the cracks running across and of
the cavities in them.

The fall of the western portion of the shrine on the first floor of Cave 4 had caused
several cracks in the image of Maitreya, the left dodra-pala, All such cracks were cleaned
and filled with liquid cement-mortar. Cracks on the images on the walls of the passage
connecting Caves G and 9, which had developed for similar reasons, were also suitably
treated.

The panel of sculptures of Kubera and Haritl, only of its kind at Ellora, on the
outer wall of Cave 8, recently provided with a protective hood (p. 58), had a deep crack
affecting the thighs of both the images, and several cavities had been formed due to the
exfoliation of the rock. All these defects were made good in tinted cement-mortar in
conformity with the general appearance of the rock.

The ground floor of Cave 11 having remained covered with débris till 1876 (p. 50),
which explains its being called Do-thal (*two-storeyed "), despite its being in three-storeys,
the sculptures of the® back wall of the parch had considerably weathered. The most
alfected of them was the image of Buddha (fig. 9, #), with a wide gdp running across the
right elbow and the belly and deep cavities in the chest and shoulders, The missing
hottom portion of the triad with Tard and the deep scar below the waist of the four-
armed Avalokitedvara were preserved from decay by filling the crevices and making good
of the weathered portions after the scooping out of the decomposed portions.

The impressive image of Gaja-Lakshm! facing the entrance of Cave 16 had poriions
of its legs and belly !mmnf These portions were repaired, In the famous sculptured
panel of Racandnugraha-mirts in the plinth on the south, the image of Rivana had the back
and shoulders damaged and cracks running in all directions, so that, deprived of its sense of
solidity, much of force and vigour of the sculpture was lost.  To bring out its forcefulness
and to make it solid as a symbol of strength, as it verily depicts, all such damages and
cracks were repaired so as to merge with the mass of rock. 'E:: wide natural joints across
the elephant-caryatids and the south dhvaja-stambha in the courtyard were filled. In some
cases where these joints struck the trunks of the elephants and endangered their safety,
copper clamps were inserted as reinforcement,

The cracks on the sculpture of Ganga (pl. XXVI) on the outer left wall of Cave 21,
on the images in the Kelyanasundara-mirti panel inside and the two dvira-pales flanking
the shrine were all suitably repaired.

[Received on the 22nd Funs 1960.—Fd.)

67



QUATERNARY PEBBLE, CORE AND FLAKE CULTURES OF INDIA-AN
APPRAISAL OF THE DATA

By K. V. Sounpara Rajax

CONTENTS
PAGE

1. Introduction -y . e o i és e 68
9. Primitive tool-techniques and their implications = s .. 69
5. 'The Panjab Sohan industry e G : 3 72
4. Sites in peninsular India .. . 72
5, The central Indian setting ., . - . 74
6. Component factors of the Schan industry. - o - 73
7. Observations on terminology and correlation 5 . L1 ;g
8. Acknowledgements = L e v -

Appendix 1: Preliminary tabular analysis of Bariarpur tool:t - S
Appendix I1: Development of the Mndmhandm&nmlhrﬁhlt -a .. B
Appmdi:ﬂl:TypicalSui‘mntnd-tYpuinlhEImﬂaanm = L

1. INTRODUCTION

ECENT WORK IN PREHISTORIC ARCHAEOLOGY HAS BROUGHT OUT ENOUGH MATERIAL

\o convince one that the patterns of tool-fabrication and their spatial and chwono-
logical advancements are infinitely more complicated than what was thought to be

even two decades back, and any oversimplification of their behaviour is thus prane o be
fallacious. The wide specializations that tool industries manifest cven wiiin limited
geographical zones would show that the genius of the early man; as yevealed in the
artelacts that he fashioned for & variety of uses, was subject only to ecology, availability
of raw material and desired fimction. In the lollowing pages, it is intended mainly
to trace the broad technological criteria involved in the tool facies and mdustrics of
differing cultural stages in Stone-Age India in the light of recent research, with a view
to comparing their interrelated tendencies with those in the other Astan-African areas.
It is admitted that dependable climatic and stratigraphical data are not adequately docu-
mented in the Indian subeontinent, although the broad landmarks in culture-cvalution in
the Quaternary in this zone would seem to have been outlined, if not established, n
recent times. It would thus be best to deal with the regions on the basis of the one or the
;ﬂm of the great Stonc-Age tool culture Eamilies to which individual mdustries may

O

In a masterly survey of the prevailing trends of Stone-Age cultures two decades

back, M::‘I;?hi.‘l.‘l divided the entire Stone-Age world into three broad culture-provinces,
viz. thase of bone culture, flake culture and core or handaxe culture.*  According to him,

3'0. Menghin in Early Man, ed. G. G. MacGurdy (Philadelphia, New York and London, 1937),
FP. nm-
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bone culture was invented in arctic or semi-arctic latitudes, under the temperate zones of
central and cast Europe and the entire T.8.S.R. flake cultures dominated, and in sub-
tropical and tropical areas of the Asian-Afiican continent the great handaxe cultures prevail-
ed. He sho the functional efficiency of handaxes in lush vegetation-infested tropical
Jjungles and the comparative merit of smaller and sharp-edged flakes and blades in the
milder northern zones. He also demonstrated with a reasonable emphasis that the great
handaxe coltures of south Africa and the Indian subcontinent had spread northwards
and met the flake cultures.  But, at the same time, he felt it difficult to associate identical
horizons to similar industries on pebbles and flakes and opined that there had been
different kinds of industries on .I{.m:bbics and flakes, largely influenced by contacts,
rock-material and environment. Thus, in Egypt we have pebble-iool types both in the
Early Stone-Age and i the comparatively young Late Stone-Age contexts. In India,
we have to contend with pebble elements occurring with handaxes and a divergent but
largely contemporary pebble element of the Sohan cultures of the Panjab valleys. Thus,
the problem resolves itsell into a series of subsidiary, nevertheless important, homogeneous
subculture-provinces within a greater complex of industrial techniques. Recent trends to
scparate techniques from cultures to avoid confusion of correlation over widely-separated
arcas have also made significant contributions towards a better understanding of the
Stone-Age problems.

2. PRIMITIVE TOOL-TECHNIQUES AND THEIR IMPLICATIONS

It is not generally gainsaid that the earliest tools of the primitive man, made not
through a premeditated technique but casually, would have resulted in the unifacial
chopper-scraper kind on a readily-ayailable tabular pebble and subsequently on a split
pcgm]e or on a mere plain thick flake detached by a knock from a stone block.

The fashioning of a primitive tool on a split pebble has the main advantage that the
shaﬂ: margin already provided by the splitting would, il chipped further unifacially,
result ina very efficient cutting- or chopping-edge. It may be incidentally noted that in
the first-known instance the splitting may have been naturally caused by concussion
between pebbies. ang at a subsequent stage was this patent advan grasped by the

Stone-Age mian; this led him to split a pebble on purpose, The split-pebble t0ol was thus
an. intermediate stage between an efficient miﬁndﬁrhipphg and a deliberate bifacial
flaking. '

The primitive pebble tools (or, rather, tools with primitive single or two-directional
ings, as Leakey would caution us to have)' are found variowsly in the Kafuan of
Uganda, the Oldowan of Kenya, the Pre-Stellenbosch of south Africa, the Sohan of Panjab,
the early stage of the Madrasian, mainly of peninsular India, the Choukoutienian of China,
the Anyathian of Burma, the Patjitanian of Java, ete. These are not homotoxial. The Kafuan
and Oldowan (Olduvai Bed I) are singularly devoid of any handaxes and even of any

ific tendency towards them. Th%?n: thus undoubtedly pre-handaxe (or pre-Chelles-
.E::heul of the African terminology). the two again, the Oldowan should represent the
developed stages of the Kafuan, as it abounds in two-directionally flaked pebble tools
and is stratigraphically posterior to the Kafuan, of which itself four stages of development
have been recorded. 1t s of interest (o note also that the Kafuan types are from Uganda
only, indicating that no region outside equatarial Africa can, at this stage, be seriously

'L. 8. B. Leaky, Olduei Gorge (Cambridge, 1951), pp. 34-35.
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suggested as the cradle of the human race.  As Lowe has put it,' not only was it in Africa

that man first emerged as the tool-maker but also it was in the equatorial region of this

continent that he emerged, and since all the Australopithecine types from Sterkfontain,

Taungs, Kromdraai and Swartkarns have been found in identical levels, but none of them

in association with these primitive wols, it would be fair to conclude that there were more

ﬁi:fancrd Tcn living contemporancously with the Australopithecine, who made the
afuan tools..

The Chinese, Burmese and Javanese industries are again devoid of the handaxe,
although, according to Movius,' the Javanese would seem 1o have some specimens akin
to it. While the flake-accompaniment of these pebble industries in Africa is nondescript
and not worthy of detailed consideration, the corresponding assemblages of the mentioned
cultures of east Asia have a definable status and range from types with the crude plain
platform to the * prote-Levallois* stage. The Panjab Schan has the unique distinction
of diversity from its broad unity with the cast Asian cultures, in its robust pebble-tool
clement and an ecvolving, progressive and refimed Hake facies, ranging from crude plain-
Blatfnrmcd types through true ° Levallois -spired, prepared-platform types to small

ake-blade assemblages, these typologically ranging between the rly and Middle Stone
Ages and belonging stratigraphically to the late 11 1Gl 1o 111 1G] of the Kashmir
Pleistocenc. The pebble tools which accompany the early stages of the (Madrasian)
Chelles-Achen! cultures of peninsular India, on the other hand, have a great affinity
with the African in their tglpo! . lack of distinctive flake facies and progressive decrease
and disappearance of pebble tools in the Acheulian culture-stage of &: handaxe family.
It is thus m contradistinction to the * Sohan "industries i both logy and chronology,
gince in the latter area even afier the handaxe culture had died out, the Hake culture
proceeded with further development and refinement as at Chauntra in I11 Gl gravels and
silts. The problem thus assumes added importance, and recent discoverics of a pebble-
tool element at sites like Bariarpur on the near Panna (Madhya Pradesh), which
have otherwise produced distinctive artefacts of the handaxe family,® have spearheaded
the jssue towards a proper classification of what should comtitute the ‘Sohan’ and
* Madrasian " pebble cultures in a mixed assemblage, in what degrees and in what zones.
In other words, the identification of the concerned pebble facies at each of the sites, with
their proper parent culture, is called for.

It is, of course, not necessary nor ideed correct to visualize an contemporaneity
for these pebble cultures, since it is direct] concerned with the evolving primate and
his environment, As a matter of fact, we find the African pebble industries like the Kaluan
and, partly, the Oldowan resting mainly on the Lower Pleistocene horizon, while the
south-cast Astan as well as the 11151311 pebble tools would, as far as known, seem to belong
to the Mid-Pleistocenc,

. When, subscquent to the pebble stage, the early man had given attention towards
fashioning a conventional tool, the technique of marginal bifacia trimming evolved by
him, perhaps from primitive * Clactonian industries, to get a continuous sharp edge
and 1o have one end narrowing down to a convenient thrusting tip, constituted the basic

+€. yvan Riet Lowe, " The Kafuan Culture’, Third Pan-Afvican Congress on Prelustory, Livingstont,
1955 (London, 1957, p. 209, 1 * o

*H. L. Movius (Jr.),  Early Man and Pleistocene stratigraphy in southern and eastern Africa’,
Papers of the Peabody Museum of American Archaology eud Ethnography, Harvard University, X1X, no. 3
(Cambridge, Mass., 1944), ' '

> Indian Archawology 1957-58—A Revine (New Delhi, 1958), pp. 25-26.
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mastery achieved by him. Tt was indeed the forerunner of most of the great multiplicity
of tool-types that were to follow across the span of time. This conventionalized handaxe-
technique would answer for almost the entire Abbevillean of Europe, the Stellenbasch
of Africa and the Madrasian of India. Tt must also be understood that, if sufficient skill
was achicyed in the development of the bifacial core-technique of the great handaxe
culture, the advanced ‘Acheulian®' handaxes and ovates were often enough only
technologically, but not invariably in efficiency, superior to the earlier omes, They
represent the secondary trend towards a technological, if non-fimetional, refinement—ever
present in all cultural progress.

It is extremely interesting to observe that within bifacial core-technique would have
to be classed even the evolved © Acheulian * tools, which are not necessarily made on cores
but may be bifacially fabricated on large flakes. This would focus one’s attention on the
fact not only that, given greater application, man began to shed the tendency to resart
to heavy unwieldy cores for making his tools and fashioned them out of handy large flakes,
but also that this had its basis often on the pature of the available raw material. In a
place where shaly rock or trap was easily available, it was felt quite uneconomical to
undertake rigorous labour of getting core tools made out of an enormous chunk of quartzite
boulder brought from afar, It was felt casier to shatter a large flake out of the more
tractable lbcal material and chip it to the required tool. This tendency would also signify
a progressive step for the early man as the tool-maker in that an implied guidance was
there for him to interest himself in flakes rather than in large massive cores for s bifacial
tools. Herein lies the very %n:rm of the flake-tool cultnres, which so proliferates in a sub-
sequent stage when the carly man took to tools of a diminishing size and of a more
specinlized structure. The great handaxe cultures of Africa and India have indecd the
corc-ann-flake element in them, each more or less taking a complementary part. As
Lowe points out,' in Stellenbosch 11T we find the first deliberately-shaped cores and flakes
with striking—cr]mfnrm prepared in such a way that we are impelled to see in them
possible, if indeed not probable, roats of the technique similar to what characterizes the
true E “Levallois . Thus, the specialization of the prepared-platform flake-
technique ed much earlier in these regions than in Europe, 18 aspect, viz.
the vertical differcnce in the development of the * Levallois® fake-technique in both
European and African cultures, has been cloquently brought out by Lowe.* Itis impor-
tant to note that the Indian typological sequence would very closely follow the African
in that in both we have: (a) the rudimentary pebble-tool industries similar to the Kafuan
and Oldowan as parts of the evolution of the handaxe cultures; (b) the *Victoria West®

af tool, implying the rudimentary advance made in the flake-fabrication; (c)

e successive developments of the bifacial tools on cores and flakes, and in the cleaver
from the bifacial, through the single and double * Vaal* techniques, to the horseshoe
cleaver and that with trapezium section; and (d) the * Levallois ’-Lec%niqm: flakes fashioned
into smaller-sized flake tools of various types, ultimately tending to disperse into more

dalized and gradually-diminishing-sized assemblages of the Middle Stone Age, asin

Decean and central India.  All this also suggests that the variations in the climatic
regimes have not been so cataclysmal as to warrant any fundamental changes in
technigues czccﬁlt in the size and variety of tool-types and that the fauna to contend with
was such as could be more easily tracked down by lighter missiles,

'C. van Riet Lowe, * The evolution of the Levallois technique in south Africa’, Man, XLV
(1945), pp. 49:50. ' i b
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3. THE PANJAB SOHAN INDUSTRY

In India the term * Sohan * has often enough been temptingly and indiscriminately
wsed for pebble tools in general, At the outset, it may be mentioned that the only area
where these Schan-cullure tools have been identified and described in their gl:nr-:}gica]
and physiographic set-up is Panjab, where De Terra and Paterson discovered the
industries of Llf‘i: culture occurring in the various terraces, T,-T,, of the valley of the
Indus (above its confluence with the Jhelum) and in the valley of the Sohan (an
affluent of the Indus joining it above Atiock) in the Potwar plain.'  These industries were
characterized by the twin elements of pebble and flake, in a proper cvolutionary sequence.
In the early stage, as m T, of the 11 1Gl period of the Panjab B;m'ar, the pebbles were
mostly large, and both unifacial and bifacial chopper-like tools occurred; large, thick
and usually cortex-sided and platformed flakes prevailed alongside and gradually progress-
ed towards the * Levallois ' forms of flakes and cores. These tendencies, designated as
the * Early Sohan * by De Terra and Paterson, were examined in the Indus valley and i
some localities in the Sohan valley, The subsequent sta;ﬁcs of T, and T,, respectively
of the 11T GI, TIT 1GI and 1V Gl, were established mainly in the Sohan valley proper,
where they were named as the * Late Sohan " or © typical Solian " and the * Evolved Sohan *
industries respectively; they were seen to have attained a high proficiency in the prepared-
platform flakes and a jate cores and refined diminutive-sized pebble tools, gmdua!}y
giving place to small blades and retouched flakes and push-plane scrapers, as in the 1,

It was thus seen that a tool colture the main prograssive frond of which was towards
a flourishing flake industry comprising flakes, blades and scrapers was nevertheless relaining
to a degree fhe bavic le tradition whick was one of s main diagnostic fealures, eyen in ity
advanced stages, |

Now the picture of this strong, indigenous and well-developed pebble-flake culture
of the Indus-S ‘area was made more interesting by the fact that alongside the tools
of the so-called Early Schan and Late Sohan group were found rolled and, in many cases,
* derived ' tou]mmms of the bifacial handaxe family also, such as the handaxes, cleayers
and the like, t running parallel in their co-occurrence with the * Sehan * culture.
They were noticed in the Agl:bcvlilcan and Early Acheulian forms in the Potwar and
Sohan valley proper of the ITI 1G] gravels and upper loess of T,. The authors of the
discovery were agreed that there were no proper straligraphic data available as regards
the actual relationship between the * Sohan > elements, since, as far as observed, the bifacial
tools were themselves found in a mixed assemblage with only their dal physigue and
typology as the basis for any tentative division that could be attempted. However, their
stratigraphic position immﬂIiuu:Iy between the loessic formation of the Third Glaciation
and the boulder-conglomerate made it possible for them to dare the Abbevilleo-Achculian
in the Cis-Himalayan regions as the early Second Interglacial.  Very recently, the study
E_f"nr.l&:l&hzjn c‘ultum on the Indian side of the Panjab Siwaliks has been taken up with

results,

4. SITES IN PENINSULAR INDIA

This fact ﬂf the occurrence of the bifacial core-tool family of the Madrasian or penin-
sular complex in the area which is the homeland of the Sohan culture and from the

W '!I.De'll‘?ﬂ?jaqﬂT.T.Patﬁm,Sﬁ:ﬁumqudginhﬁam&mﬁﬂifﬂmmm”
. !:EBE Lal, *Palacoliths from the Beas and Banganga valleys, Panjab’, Anctent India, no. 12 {1956),
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early II IGl onwards is important enough to be noted, since, comparatively, the
occurrence of rolled forms of Early Sohan tools in the basal gravels of T, of the Third
Glaciation means the existence of the Early Sohan industry itself, datable mainly to the
latter part of II I1Gl, according to De Terra. This should give the necessary caution in
the approach to the question of the mutual relationship, chronologically and- spatially,
of the gohan and peninsular bifacial cultures. It was held nearly two decades past that
the central Indian and Gujarat areas, viz. the Narmada-Sabarmati axis, were the meeting-
place of the Schan and Madrasian cultures.' But it would be rather anamolous, since
even i the Potwar Panjab the two cultures had met already during the late T1 1G, though
the nature of the contact is not yet fully revealed. De Terra says: * The Madrasian facies
of the Abbevillean clearly extended all across the Peninsular India to Himalayan Hills.
In this distribution, we recognize a great expansion of the earliest Stone-Age cultures.’
Therefore, it would need much more than a mere collection of pebble tools in a place,
otherwise yielding handaxes and the like, to deserve the label of the * meeting-place ’
of the Schan and Madras cultures. The intervening arcas between central India and
Panjab have not alio revealed sites wherein the Sohan traits are dominant.

In the Sabarmati valley of Gujarat, the lateritized pebble-gravels enclose remains
not only of handaxe but of pebble choppers of the Early Sohan types (according to
Kﬁa‘hnmvam?,' although Zeuner is inclined to describe the latter ‘as * Late Sohan .4
In the lower (basal) gravels of the Narmada, however, there are according to Paterson,
the so-called Pre-Sohan flakes, crude rolled Abbevillean types and fresh Acheulian bifaces
and cleavers, together with cores and rolled flakes of the Early Sohan. This may mean
that while Abbevilleo-Acheulian tools may be in situ, the other elements may have been
redeposited, particularly since the laterite in the middle Narmada around Hoshangabad
does not immediately underlie the gravels. There is, in fact, a dense mantle of alluvium
running to hundreds of feet between the basal gravels and the laterite substratum, This
would show that the Narmada laterite is, relatively speaking, earlier than the Gujarat laterite;
the basal gravel itself, on palacontological grounds, has been dated to the late Mid-
Pleistocene. In the light of the Potwar evidence of an Abbevillean occurrence in Panjab
in Early IT IGI, it would be rather unreasonable to attribute an Early-Sohan origin to
the h{\lc-«tnul facies found on the Narmada occurring with Abbevillean tools in the late
Middle Pleistocene (not to speak of the induction of the Pre-Sohan here). On the
Sabarmati again, it has been seen that the pebble tools present in the basal gravels dis-
appeared in the silt. The general trend of the evidence seems more towards a chthonic
association of the Abbevillean-Acheulian and pebble-tool elements in the Narmada-Sabar-
mafti area (relatively early in the Narmada area and late in the Sabarmati). Corres-
pondingly, the Bmh{l of diffusion and impact of the Panjab Sohan culture outside its
primary zone will have to be over a rather restricted area, the exact limits of which are
not, however, clear, at Emmi'._ But their evolution in the Narmada lower and upper
gravels, as adumbrated by Paterson, would seem to streich the Sohan ambit too far, for
which convincing cultural and chronological data are alike absent. Indeed, the climato-
logical and cultural data adduced for the Panjab Siwaliks and Kashmir Himalayan area
would seem to hold good mainly for that area only and cannot, at this stage of rescarch,
be conducive to its correlations with the eentral Indian zone,

'Cf. V. D. Krishnaswami in Ancient India, no, 3 (1947), p. 82; ibid., no. 9 (1953), p. 60,

*H. De Terra in Early Man, od. G. G. MacGurdy, sp. eit., p. 267.

'lli.riihnnmnnﬁ,. Sugm it [t-ﬂﬁﬂj.k s

+F. E. Zcuner, Age and Pleistocene Chronology in Gujarat, Deccan College Monograph Seri
no. 6 (Poona, 195[[’]-. # : =
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On the other hand, butted pebble fools found in the pre-laterite boulder-
conglomerate of Madras {Vadamdunl; show a more developed stage than the mere large
Pre-Sohan flakes found n the boulder lomerate of Potwar (Panjab). Again,
the laterite of the Narmada and the laterite formed over the boulder-conglomerate of the
Madras region may not perhaps themselves be contemporary, according to De Terra, since
the former area has lm,lls in the basal gravel not showing lateritization, while in the
Jatter area the tools on the laterite terrace show staining = site. This, however, brings
in the question of the age of the interior and coastal laterités of the peninsula, about whic
De Terra’s view' is that the coastal laterites of Madras, Bombay and Gujarat may be
later than the inland faterites, such as those on the Narmada.

Does it suggest any likelihood of a ' pre-lower-gravel culture’ to be found in the
Narmada valley, at least m the Hoshangabad area, in the mid-Narmada stretch, consisting
entirely of the pebble element (zkin to the Kafuan or Oldowan Bed I facies and placed
in the Lower Pleistocene)? Such a culture could, if available, have pertained to the
erosional phase of the basal laterite itself and might be stained with it.  However, in the
lower Narmada, around Navdatoli (pl. XXVII), there are two gravels (one thin gravel
resting on the basal trap-rock itself at a few places and the other separated from it by a
thick deposit of clay), both of which are reported to be E’:ldi:ng carly Stane-Age tools,
though too few in number for a detailed study, It would be worth while to fix the lower
and upper limiis of the tool culture contained in these two gravels. ‘There is also the need
for the plotting of the highest terrace of the Narmada, the aggradational deposits of which
partly 1§und cir way into the bed as basal gravels, The terraces of the Narmada would
mdeed seem to be prospective in the area around Maheswar, as recently shown by Sankalia
and Subbarao,® although one has to be very cautious when dealing with terraces not yield-
ing gravels or tools. '

5. THE CENTRAL INDIAN SETTING

It is interesting to see in this connexion that in Madhya Pradesh the area around
Damoh in the valley of the Sonar, an afflacnt of the Ken, running away from the Narmada
towards north-cast along the mildly-tilted Vindhyan plateau, yields a new relationship.
Here the lower gravels, where they are seen to exist (pl. XXVIIL A), have vielded what is
mainly an Abbevilleo-Acheulian cL,M i E am:mlalaft; the lower clay has not yet
been observed, The u gravels, where observed (pl. XXVIII B), vield tools similar
to the typical Hake-blade-scraper outfit of the Narmada and Godavari—now usually
called Series IL. It would be very significant to find out what the industry in the lower
clay is like, if and when found. But as it is, one feature stands out, viz. the total absence
of alny iﬁﬂy Sohan tools in the lower gravels of the Sonar in the Damoh area, as far as
explored.

In the Rewa-Panna area also, in the valleys of the rivers Son and Ken, we find in
the lower gravels what are predominantly the Abbevilleo-Acheulian tool-types with &
robust pebhble facies at one of the sites, Baria (pl. XXIX A), on the Ken near Panna?
(Appendix II, p. 81), and a predominantly flake-scraper-point assemblage in the second
gravel, wherever available. On the Baghain, a cemented basal gravel in situ has

'De Terra and Paterson, op. «il.
*CL. B. Subbarao, The Persenality of India, M. S. University Archacological Series, no. 3 (Baroda,

1958), pp. 57-59.
¥ Indin Archacology 1957-58—A Review, p. 26.
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Nullah-section upstream of Navdateli on the Narmada, showing the basal and second pravels, See p, 74

To lnce p 74



PLATE XXVIII ANCIENT INDIA, NG, 17

W 5 3 e Al < et |
" ; 1,]\' ;‘l"_d'l:{{ "a .|

A, Cemented conglomerate near Haral on the Somar, welding Lower Palaeolithic tools.
See p. 7

B. Lefi-bank section of the Kopra, showing the top pink silt underlain by fine gravel
Jielding Middle Stone-Age tools, See p. 74

To face plo XXIX



QUATERNARY PEBBLE, CORE & FLAKE CULTURES PLATE XXIX

A.. Bararpor: fop terrace. with surface-scatter of tools. See p. 74

B. Section on the Porvati mear Pilukhen, shownng fhardened calcarcous gravel-patches on
basal trap, with the second and third gravels above, capped wnth silt.  See p. 735

To face pl. XXVIIT
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yielded the flake-scraper-point industry in the section or derived from the bed.! On
the whole, it would seem that the Sohan influence is again largely absent in this area.
In the Mirzapur region, on the other hand, the pebble tools and flakes are scemingly
somewhat akin to the Sohan, but the published result®.may well bear further scrutiny.
The study of the collections from the mbal basin also scems to suggest an absence
of any clear-cut Sohan impact in the flake facies accompanying the hifacial groups, which
are timmselvcs essentially Abbevilleo-Acheulian in character. Of the affluents of the
Chambal, recent work on the Parvati (pl. XXIX B) by the present author® and on the
Shivna by Khatri* has revealed the occurremce of basically-bifacial ool industries,
unrelated to the Sohan. When the industries of central Indian river-valleys like those
ol the Betwa and Dhasan, affluents of the Yamuna, are also mapped, the picture might
get clearer.

Whenever we are confronted with mixed assembl of pebble and handaxe
clements, it is imperative 1o state (a) if the typology of the collection of the tools as a whole
would indicate the presence of Sohan th core and flake, and (b) whether the tools
are attributable to the Early Sohan or the Late Sohan stage, both on stratigraphic and
typalogical evidences, if exisiing. We see that at a site where the pebble element is
present in a plethoric multitude and great variety, as at Bariarpur, it is demonstrable
from typology and technique that the tools relate themselves to the handaxe-evolution.
There is also a significant lack at this site of the typical flakes of the Sohan group as in the
type-areas like Potwar and Siwaliks (Beas and Sutlej valleys).

To quote Menghin, * Basing his opinions on the condition of East Africa, Leakey
feems to be convinoed of a genetic conmection between the pebble and handaxe culture,
the former being the ancestor of the latter. In EE]TP" oy the contrary, the pebble culture
is nothing but a local variation of the Levelloisian-Mousterian relationship under
handaxe influence. The Sohanian of the [ndus region 100 inclines more towards the flake
industries, It is of course ible that the different pebble cultures have nothing at all
to do with one another, ey may be products of local conditions and it is perhaps only
the raw-material which gives them a certain similarity.”

6. COMPONENT FACTORS OF THE SOHAN INDUSTRY

It would appear, in the sequel, that in the Schan industry itself, there are two
component factors, viz. (a) the pebble element and (b) the flake clement, While the
former, in its carly stages, is, by and large, similar to the pebble tools of primitive ofigin
as anywhere else during a subsequent developed stage. they tend to become more Iike
pebble cores rather than pebble tools as such. The accent in the developed stage 15, in
other words, mainly on the flakes and the technique of their production. Here, the
overwhelming mfluence of the * d-platform ' technique is apparent, and that affects
the Pcblﬂb-comyunml_s ag well as the fakes and cores in rllb.ls developed stage. Shorn of
this powerful * prepared-platform’ or * prepared-core * technique, the Panjab pebble
industries, by themselves, do not show any independent physical evolution—as is most

* Indian Archacology 1957-58—A Review, p. 26.
< Dmﬁ’m and K. V. Smlti:%hn Rajan, “The lithic tool-industries of the Singrauli
basin, District Mirzapur®, Ancient India, no. 7 (1951), pp. 40-65,
:w logy 1956-57—A Review (New Delhi, 1957), p. 11.

s Menghin, op. cit,, p. 312.
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apparent at a site like Guler in the Banganga valley,’ where, besides a monotonous repeti-
tion of unifacial and hifacial tools, there is no other development discernible in the tool
facies. This fact would support the contention that the Schan culture, taken as a whole,
is more a pure prepared-core culture, in which primitive pebble elements oceur as insepar-
able adjuncts. By the same token, it is restricted to a limited zone and does not have
any large functional application to suit different climates. There is an interesting evidence
brought out in Arabia by Caton on, wherein, in the south Arabian area around
the Persian Gulf, sites yielding tools similar to the Sohan culture and presumably occurr-
ing under analogous climatic régimes have been noticed.® Later developments of these
industries during the early Neolithic have their counterparts in Egypt and passibly also
in the norih-west of the Indian sub-continent,

As regards the southern variant of the Indian pebble complex, while it may be said
that migrationally-relatable industries similar to the Kafuan of Africa have not been
found in a separate horizon of that age in India, they may not again be genetically relat-
able to either the Sohan or south-east Asian pebble complex., As already pointed out,
for aught we know the Indian industries may be starting from the pebble and Abbevillean
facies only., It is only the Narmada area, as stated above (p. 74), that is likely to give a
clue to a pre-lower-gravel industry, if any.

The evidence from Mayurbhanj, as recently re-assessed and modified ® also indicates
a mainly pebble plus Abbevillean beginning for the ool industry, to be placed in the Mid-
Pleistocene, The Bardarpur site, mentioned above (p. 74), is also similar in its typological
framework.

It seems to the writer that the upper gravels of the Narmada have a degree of
similarity, in stage and in climate, lo the corresponding gravel-phases of the Son, the
Ken and the Baghain of central India and the upper gravels of the Godavari basin.
These industries, which are essentially flake-blade-scraper-point assemblages, inspired
by a clear mastery of the * prepared-platform * technique, have sometimes a residuary but
a diagnostic pebble clement also, usually on diminutive or less-than-medium-sized
pebbles. Thus, there is a degree of likeness in, though nat any genctic contact with,
(i) certain tool-types of the Late Sohan of the Panjab and the Middie Stone-Age tools of
the Narmada-Godavari arcas, which have possible genetic links with the Ken-Son-

in areas (upper gravels of the first two and basal gravels of the third), (ii) Series 11
and 11T of Cammiade and Burkiti,* (iii) the fake-blade group from Giddalur 11* and
(iv) the fake-blade-scraper groups from Nagarjunakonda® They all signify the differen-
tiation of the basic Lower Palaeolithic cultures into small tool industries in the Upper
Pleistocene, and they involved, besides, a switch-over, as a rule, (o a more (ractable silicious
material, like chert, jasper, agate and chalcedony. They have thus an identifiable cultural
kinship and, owing to the comparatively casy intercommunication in the Late Pleistocenc;

*Lal, ep, cit.
{ '}G..Gah:‘rn Thompson, ‘Some palacoliths from Arabia’, Proc. Prehistoric Sociely, N.8. 19, no. 9
1953), p. 215. .

=f{. K. Bose, D. Sen and G. 8. Ray, * Geological and cultural evidences of the Stone Age in
Mayurbhanj *, Man in Indta, 38, no. | (1958), pp. 49-55.

‘L. A, Cammiade and M. C. Burkitt, " I light on the Stone Ages of south-cast Asia ',

Antiguity, IV (1930); pp. 327-39,
-'-l?. Ve &wﬁnm_ Rajan, ‘Stone Age industries near Giddalur, District Kurnool®, Ancient India,
no. 8 (1952), pp. 64-92.

YK. V. Soundara Rajan, ‘Studies in the Stone of Nagarjunakonda and its neighbourhood®
iid,, no, 14 (1958), pp. 40-113, Ags o6 Nag h '
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might, to some extent, have interacted also. The strong family-similarity that the central
Indian and the Deccan Middle-Stone-Age groups bear typologically with the African cul-
tures, particularly from the end of the Fauresmith cultures onwards down to the Still
Bay and Magosian, js also to be noted. The basic differences are mainly related to
climate, availability of raw material and the differential evolution of human ingenuity in
these widely-separated areas. Influences working from different directions fused in the
Middle Stone Age with an expression of local Eﬁt::mia]ilics and traditions, In India,
where specialized regional industries have not properly identified and described,
the solution largely lies in taking geographically-viable zones and making detailed
investigations of the Early Stone-Age industry and the developed fake industries of the
Midcdle Stone Age and defining the techno-typological traits of both, specifying outstanding
or recwrrent types as well as unique types, so that their results may the compared with
those in other zones. Only by suc% a systematic study will the patterns of industrial overlap
and distribution be apparent. In the Rewa-Panna area, a recent small beginning has paid
dividends, and we have at least two type-sites—one for the Early Stone Age at Bariarpur
on the Ken and the other for Middle Stone Age in the Baghain valley, besides sites on the
Son having great affinity with both and one another. The stretches of the upper Narmada
and the upper Son need, therefore, o be systematically explored; they are quite rich in
tool-bearing sites, and the similarity in raw material in these areas argues for a basic
homogeneity in their culture-traits. Such explorations in limited arcas would help in
establishing the regional variations more easily than in widely-separated areas.

7. OBSERVATIONS ON TERMINOLOGY AND CORRELATION

It would as well be proper at this stage also to emphasize the need for giving currency
to existing terms of direct, if' perhaps restrictive, utility. The cultural meanings of these
terms should” generally be sufficiently clearly identifiable before they are_gxfensively
%E.lgycd-'iﬁ'rtﬁmt years, two specific terms have come for extensive use in palaeolithic
studies—viz, the U Palacolithic and Series I, the Jatter being comparatively of very
recent inception. th the terms haye, presumably, common values, since they would
lﬁu_d to cover much of the * Middle Stone Age’ of the African terminology.

But of these two terms the first obviously lacks the necessary clear-cut stratigraphic
data to sustain any given generic name. Indeed, the term * Middle Stone Age’ itself,
a8 an inclusive terin, came in for wide comment in Africa. Malan has only recently
pleaded that the term may be conveniently retained and defined in its cultural scope as
connoting a group of cultures differing from region 1o region and with different names,
but all having a great deal common with regard to technique and typology, such as absence of handaxes
and cleavers, the presence of L&lfﬂl#dmm techniques, convergent and parallel flaking on flake
blades, and, further, a variely of flake-tool forms.* Tt would be noted immediately that the
local yarieties mentioned above do ‘indeed subscribe broadly to these requirements
and, to that extent, may perhaps be covered by the term Middle Stone Age alike on
typology and technique. t it wonld de well to be cautious as regards their chronological
contemporaneity or relative succession.

.. While the second term * Series T1 " may be adequate for one small arca, it may be too
mnclusive for another area and may even mvolve a generalization ahead of any strati-
graphical corrobotation. Further, terminology is only a label to describe aspects of

- 2'233'-2? Malan, ‘The term Middle Stone Age ', Third Pan-African Congress on Prehistory, op. cil.,
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industries as effectively as possible, and thus, it is necessary fo tally the meanings of
existing terms before giving currency to others.  Now, Cammiade evolved the terms * Series
I, I1, 111, TV’ for the lower Deccan area of Andhra Pradesh, with type-zones in Kurnool
District.’ We should, therefore, try to see how his terminology, backed by (albeit
composite) climatological data, can be equated with others, e.g. the Serics 11 of the
Godavari in the first instance, If Series 1 is to be entirely of the Middle Stone Age
of Malan’s cultural scope, have we any typological proof for the range of corresponding.
mdustries preceding Series T[—all arpcarmg in the earlier gravels? Is thiere no scope,

in, for fresh facets and industries likely to be brought out (within the limits of Series 1
and 11 themselves) in some regions in India, besides the currently-known mdustries
comprised within the Pleistocenc? '

Such issues indeed involve a lot of regional, specialized and thorough-going surveys
and cannot be lightly faced. Until such suryeys are undertaken, we should give currenc
only to terms of approved comnotation or those the implications of which are specified,
Otlierwise, terms based on mumeral series generally tend to create an illusion of validity,
by repetition, for widely-separated areas.

It may be mentioned that regarding climatic correlation, there is a marked diflerence
of apininu even among workers in Europe and Africa. For instance, the pluvial and
glacial eras have not yet been correlated in foto even for African zones, where climatic
factors can be reconstructed to a great degree;  We can do no better than quote Gooke *
here: * There is some evidence in the Periglacial arcas of ice-age Europe, America and Asia
that periods of glacial maximum were also periods of higher rainfall. In East Alfrica there
is some evidence of a similar relationship between advance of high mountain glaciers and
increased rainfall. These indications have led some authorities to suggest that * pluvial’
periods in non-glaciated aveas coincide closely (or even: exactly) with * glacial " periods;
conversely dry jods (*interpluvials’) are correlated with interglacials.... One
cannot help concluding that the precise equivalence of glacial and pluvial periods is highly
improbable, though. . . . a less precise equivalence exists for some areas. ... This is largely
a meteoralogical problem and jt is probable that an adequate theory will eventually
come to light.. The equatorial rcgnn is likely to have changes of precipitation fairly
closely related 1o polar glaciation but the regions of semi-arid climate related 1o sub-
tropical, anticyclonic belt are likely to be particularly sensitive to latitudinal shifting of
pressure systems.. The geological and archacological evidence from Alrica may
well provide the meteorologist with the ultimate key to the formulation of acceptable theory
of Pleistocene climatology *.

It has, however, been illustrated that the general trends of the Stone-Age cultures in
the Pleistocene and early Holocene periods in India and Africa are considerably similar,
The outstanding tools (such as the pebble tools of Kafuan and Oldowan; the rostrocarinates;
the * Victoria West " types and the * Vaal technique ' eleavers; the ‘ Oldowan® (Beds 11I-1V)
handaxes in their evolving stages; the flake-made handaxes and points similar to
Fauresmith; the points and scrapers in their proliferous variations as in the Afiican * Still
Bay " industries; and pressur rImi'nl:z in the Holocene feris comparable with the
African ‘ Magosian ") indeed eloquently testify to the great parallelism in tool-evolution
and -techniques. Even certain highly-specialized types like the concavo-convex scraper,
typical of the Smithfield industry of south Africa and the Aterian of Egypt, get repeated

B, oot T The problem of I
_*H.B.S, problem of Quaternary Glacio-pluvial correlation in East and Southern
Africa®, Third Pan-African Congress on ﬁr%lmp, ep. «l., pp. P51-'55.
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in some of the south Indian industries as at Giddalur (District Kurnool).* On the other
hand, the classic Upper Palaeolithic array of the European classification is notably absent,
in an equivalent horizon and facies, although-the blades and burins, which do occur in the
Middle Stone Age of India at many sites, have a limited t&:}llogi{:al correspondence,
though not identity, to the Upper Palacolithic of Europe. y the Levalloisian and
Mousterian industries have correzponding, but to some extent mixed, groups in India.
More conspicuously, there is the almost total lack of analogy borne by the palaeolithic
cultures of the south-east Asia with those of India. These south-west Asian industries
seem, however, to have a bearing on the Levallois-Mousterian cultures of south central
Asia, and some of them liave besides an Upper Palacolithic bone-cum-stone tool stage, also
allied to the European, as shown by the Indonesian evidence (see Table, p. 80).
Probably, the highly insular situation of Indonesia warranted, in the Late Pleistocenc,
operations like marme-hunting and -fishing, with harpoons and other bone outfit, as
the occupation of the by-then Homo sapiens there, broadly similar to the hone cultures ol sub-
arctic Europe in the Late Pleistocene and Neolithic stages.

Thus, i the Palacolithic, the genetic affiliations of India are, broadly speaking,
more with Africa and to much less extent, with Europe, but none too significantly with
cast Asia. A comparative chart detailing the cultures and chranological horizons in the
Shmrcaﬁfc of the Old World, together with the broad climatic contexts thereof, based on
the ts of published researches, is appended (p. 80).

There are enough grounds, therefore, to hope that further intensive work in India
would produce eyidence, which would throw pointed light on the differentiation in tool
cultures in the Quaternary bearing upon eénvironment and raw material. May it also
be hoped that fossil-data regarding the authors of some of these industries will be
fortheoming, -
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Arrenpix 1

PRELIMINARY TABULAR ANALYSIS OF BARIARPUR TOOL-TYPES'

Tyres No. OF TOOLS IN EACH CATEGORY | PERCENTAGE OF THE TOTAL IN
AND IN GROUFPS GROUPS
Pebble tools 38 33:92
44 3928
Rostoid tools ;] 536
Bifacial tools (up to Early
Acheulian stage)
Handasxes 32 28-57
41 3661
Cleavers q g-04
Cores
Main platform 7
{1} 8:93
Prepared platiorm 3
Flakes
Main platform 12
Prepared or right-angled } 17 it
It or night-
platform 5
ToraL 112 100+ 0
Arpenore I1

DEVELOPMENT OF THE MADRAS HANDAXE FROM THE PEBBLE

development of the bifacial handaxe of the Madras industry from the pebble,

as demonstrated from the Banarpur site, are detailed below (figs. 1 and 2; pl. XXX).
. Keeled, unifacial chopper with totally-cortexed underside, exacily similar to the chopper
of Olduvai culture at Olduvai, Tanganyika?

The stages in the

2

ProCess,

. Similar tool, with free flaking on the underside also.
3. Side marginal wimming from tip to grip-end with meagre reverse flaking also.
4. Continuation of the side

marginal wimming around the tip, which gets broadened in the

Bifacial, though mostly free-faked.

5. Typical, bold alternate-flaking technique, working around the tip and grip-ends.

6. Typical * Early-to-Middle Abbevillean *

blunted upper ends.

' Above, p. 74.
*Above, p. 74,

alternately-flaked bifacial with cortexed grip with

*CL Soma Cole, Prekistory of East Africa, Pelican Series (Hammersorth, 1954), fig. 9.
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Fic. 1. Bariarpur : tools illustrating the progressive developmant of the handaxe from the ovoid pebble,
' Ser alse fig, 2
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Fig, 2. kum h&ﬂﬁmmﬁﬁﬁmﬁ?ﬂw af the handaxe from the ovoid pebble.
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7. Morte extensive resolved flaking, tending to make the upper end narrower and the tool
itself more slender,

B Typical * Early-Acheulian * handaxe, extensively chipped by alternate and resolved flaking.
but with no true step-flaked edge vet. The fiattened cross-section of the tool may be noticed.

9, Typical * Acheulian * handaxe, with much of cortexed butt, body and tip (¢canditioned by
the Rattish pebble in this case), but with neater and straighter side, marginal trimming and slender
pointed tip; step-flaking scen, '

10. Typical developed or * Middle-Acheulian ' ovoid biface with neat step-flaking and
straig’t, sharp edge; cortex, again, indicates the influence that the pebble-shape catises over the toal;
the finish, however, indicates the accomplished mastery over the bifacial handaxe tool-technigue.

In the above specimens, the gradual change of cross-section from quadrilateral through rhom-
boidal to lenticular section is to be noted.

The cores (pl. XXXI A) and cleavers at Bariarpur are, in the muin, alto related to the basic
bifacial core-technique of the local industry, and there is practically no development in the latter in
the direction of the advanced ' Vaal " technique in them, though side-blow is effectively employed.
Here, again, the pebble cortex is not bothered about, and by a clever unifacial technique cleaver-edges
are produced, A case of oblique-edged * guillotine-type * tool, unfortunately broken partly, is also
available (pl. XXXI B).

Arpesorx 11
TYPICAL SOHAN TOOL-TYPES IN THE INDIAN MUSEUM

‘The subjoined description relates to some of the typical luo!-::gu of the Schan industry as
&mﬁ:‘:& by the author from the collection of De Terra and Paterson a lable in the Indian Museum,
alcutta,

‘Eaary Sonay: PERBLE TOOLS

Type 1, Globulir and unifacial pebble, with developing traces of limited bifacial trimming;
steep edge-scars, round and slight steeping cutting-edge, No, 12576. PL XXXIT A,

Type 2. Large-sized and bifacially-chipped or nosed and peripherally-chipped pebble, upper
side having steep V-shuped margin and undesside having two lateral scars; large patch of
cortex on upper side and undemide.  Nos. 12571 and 12574, Pl XXXII B and C.

Type 3. Pebble with bifacial trimming with cortex-like ribbon around the equatorial zone,
mﬁ_' "5‘2’%;}“{ Duutlmg-td;t stepped flaking and more or less straight working-edige.  No.

EanLy BOHAN: FLAKEs

Type I, Thick flake with triangular section; large plain plathorm formed by an oblique first
ﬂnm)z@m to the left of mid-rib and upper right on the upper side; right cdsty ly r]ﬂuudlg:l
up to the pointed tip; chatter-marks visible. A mde-scraper rﬁu No, 12578, PL 1A.

Type 2. Oval flake with plain platform on the ventral left margin and partial retouch towards
the bottom edge; dorsal side which has mostly cortex has a of the upper right edge Aaked stepped-
wise and retouched. A scrapes (7). No. 12582. Pl. XKXIL1 B. PR e

Topr 3. Beautiful symmetric, tongue-shaped flake with a slightly-dished plain platform, promi-
nent hﬂ{‘."aﬁhﬂﬂ'bﬂfhﬂ :cnr‘;_ﬁm dorsal side, left of mid-rib, cnrrzlﬂy‘mmﬂcﬁndpupm'thﬂpmd
lower tip and partially on the right edge too; slight inverse retouch on the wpper ventral edge
W Mﬂ. below the plutform. Scraper-cum-cutting-tool,  Moust ? No. 1238l

84



OUATERNARY PEBBLE, CORE & FLAKE CULTURES PLATE XXXI

A, Parterpur: core fools hee B, o4

B. Buanarpur: cleavers | guillortne bpels e f L
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D

Early Sohan  pebble tools, & Toape 1 Boand C; Type 25 . Tye
NP .04
Fo face pl, XXX
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-

i Mﬂpm slender ﬂﬁﬁihl’w I]I':l'}fnrm'h bﬁhﬁr
crooked lower fuemed by cortex; u thows i ary
mpﬂm lower Icft edge. mluuc-mﬂ (T

mmdnmmthunllt upper right edge

LaTe Sonax; conss
Tybe 1, Bilacia) triseming on Nattish ellipeoidal pd:hle-com mah-qkwmum

o Baar unthtundmﬂ:idg up.np;udﬂ::m Ilut:;muum m t Hak;;:!:n, 5 s to
u::hniqu remoy, E L] {11 v LoTe 4 3 L
B e pper bordy sl No. 129, PLXXRIV A, e

m' 2, Roughly similer to core of T 3, but wrchnically rarlier thin lrand nearer (o the
i with & humped

coteh upper mde. andendde has two directional sears.  No. 12604,
PlLXXXIV B, '

Tope 8. Flanish subeectangular core 1.«rim cortical puu:hﬂ only here amd there; Daleaiury
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1:: MW T doyard 3 pure FT'F* B ket
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Rk tlde < B N B o &t ek N These.
| m W
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[Reveiced = the [06h April 195%.—FEd.]
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