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NOTES

HE political changes that came in the wake of partition in 1947 have necessitated
Tn re-organization of the Department of Archaeology. The country was severed
both along the eastern and western ends, the cut across the north-west running
through regions of great importance so far as the chaleolithic civilization of India is con.
| cerned. Al the same time, this loss was more than compensated by the integration of
L.Stmr:s which have brought new responsibilities to the Department not only for the
) eservation of monuments of national importance but also for all other kinds of archaeo-
I micnl work in regions which now constitute Part B States, i.e. viable States or Unions
| ‘States, and Part G States or such parts of small States as have merged into Part A States.
The monuments in the former Provinces (now Part A States) have with the Depart-
& ment, but those in Part C States, which are centrally administered, with the exception
of those in Ajmer, Coorg and Delhi, as well as the ancient and historical monuments and
San:ham]ng‘ical sites and remains which will be declared by Parliament to be of national
yimportance, will also be the responsibility of the Centre. By this arrangement, the
rtment, which was operating over an area of 73 lakh square miles, will have to
Lits organization over an additional area of 3°g lakh square miles owing to the integration
of the erstwhile States.
It is a pity, however, that the increase in the responsibility of this Department
%ynthm.nizu with a time of financial stringency at the tre, and we shall, therefore,
Vhave 1o Be content with extending the organization to the minimum, consistent with
efficiency. In pursuance of this, inevitably most of the existing Circles are expecied to
be rt-aligned and their territorial limits re-adjusted, as far as possible, on considerations
of cultural homogeneity, compactness, administrative facility and economy. The revised
set-up is calculated to bring about a clearer visualization of the local archacological
) pmgf’m and better planning on a regional basis over the whole of India. Needless to
i say that all this arrangement, to be operative, would take some time,

E] - - - - - -

-

Some of the Part B States, such as Hyderabad, Madhya Bharat, Mysore, Rajasthan
and Travancore-Cochin, and some of the Part C States also, such as Bhopal and Vindhya
Pradesh, have been maintaining archacological departments of their own. While work

carried out by them to monuments in their respective jurisdictions and the publications
made by them will be of help to the Department, yet, at present, the Centre is, at best,
acquainted only with important monuments in these States, and has to inform itself further
about many more and also about the present condition and needs of all monuments in general.
The remaining Part B States, had never had any archaeological departments. Over such
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arcas a systematic mham!ﬁical survey for the purpose of scientific listing of monuments
is necessarily called for. is survey will embrace adequate descriptions of monuments,
their present condition, ownership, classification as wcc?l as recommendations for their
future upkeep. A problem of common interest throughout India would be to co-ordinate
the standards of conservation work on monuments, over 500 of which, being of national
importance in Part B and C States, are expected to be taken over by us for the first time.
This would entail considerable work including drawing and photographic recording.
Further archaeological work would compel exploration of the areas which have never
been mﬂcrly surveyed as far as ancient sites and remains underground are concerned and

Igr the epigraphical wealth contained in them and scattered about in the countryside,
Here alone our loss of the great chalcolithic sites of Harappd and Mohenjo-daro and
numerous other contemporary sites of that culture might possibly be made up by syste-
matic work in Rajasthan and Cutch, as geographically an extension of the Harappa culture
may quite naturally be expected over these regions. Accordingly, exploration in the
v of the dried- E rivers Sarasvati and Drishadvati—hallowed names in hoary past—
hmcam started in Bikaner. An carlzm.-.criu of settlements representing the culture of
Harappd and Mohenjo-daro city-sites already been traced, and there are other sites
of Harappan affinities with slig?t differences in pottery-fabric and types, suggesting an
eastern variety of that culture, as well as another group with painted grey ware and asso-

ciated pottery distinct both from the Harappd wares and those of the succeeding cultures,

This latter group corresponds to the painted ware of PEPSU, Panjab (India) and
west U.P. Of late, this has assumed mmg;?m the potential interlocking key r{Iu the
dark period. Painted grey ware, besides the sites traced in Bikaner, has been
observed to occur at Ahichchhatri, Hastindpura, Barniwd, Baghpat, Tilpat, Panipat,
Mathurd, etc. Interesting facets of a late prehistoric culture involving the occurrence
side by side of a red-on- ck%ﬂh]mdwammdmitmﬁlhhawhm ught to light in
a number of places in western India, where pottery akin to Northern Black Polished ware
has also been observed to occur. This, indeed, is a2 most welcome link in the chain of
cultures that bind the cis- and trans-Vindhyan country, and it is likely to furnish a
chronological correlation with the megalithic sites of the Deccan and South.
- - L] - - - * -

The field of conservation will be materially enl , and the variety of problems
raised by monuments of different classes infinitely multiplied when we think of the famous
temples at Khajurdho, the Buddhist stilpas at Sinchi, the fort at Gwalior, the late medieval

at Datid, or the famous cave temples of Bﬁﬁh, Ajantd and Ellord. or the delicate
monuments at Somnithpur, Halebid and Beltr in Mysore, both for their
wealth and the exquisite variety of detail or sculptures contained in them.

The preservation of mural paintings alone at Bagh, Ajantd and Ellord, in the palaces of

Tippu Sultin at Seringapatam, ttancheri at Cochin and at Padmanibhapuram near
Trivandrum, not to mention similar paintings and miniatures of the Gujarat and Rajas-
thani schools scattered over these regions and the Fahari school of paintings in Chamba
and elsewhere, will require all the resources the Department commands in chemical
preservation. .

Mapno Sarur Vats




PLANT-REMAINS FROM HARAPPA 1946

By K. A. Cuowpsury and S. 8. Guosn

In this article the Wood Technologist and the Assistant Wood Technologist of the Forest
Research Institute have, at the request of the Department of Archaeology, once more dealt with ancient
plant-remains, this time with those found in Dr. R. E. M. Wheeler's 1946-cxcavation at Harappa,
reported on in Ancient India, no, 3 ( fanuary 1947), pp. 58 ff. Ouwing to the highly deteriorated
condition of the specimens, the task of examiming and identifying them involved much more than the
normal care and patience, but il is a matler of gratification that n spite of the difficulties the identi-
fications are definite.  Of great significance are the authors’ inferences (p. 17) regarding the climatic
conditions of the region in which some of the identified trees grew.
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A. Archaeological significance R 1
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6. Summary s IJ
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r. INTRODUCTION

ONSIDERABLE information on the Harappd culture has been made available
( during the past three decades, but not much attention has till now been paid to the

botanical remains recovered in the different excavations. This paper deals with
some of the plant-remains collected during the 1g46-excavation. Owing to the bad
state of deterioration, the recovery of the plant-material has been very slow, though it has
ultimately been possible to gather the remains of four timbers and to identify them as
deodar (Cedrus deodara Loudon), rosewood (Dalbergia latifolia Roxb.), ber (Jignphus sp.)
and elm (Ulmus sp.). All these are well-known commercial timbers of the present day.

Two of these timbers were used for a coffin, the only discovered specimen of its
2’1! in the Indus valley cultures.! The archacological and gomm:a] significance of these
nds is discussed below (pp. 12-17).

2. MATERIALS

The Director General of Archacology in India sent us four packing cases, the contents
of which were as follows :— 4 :
1. The case marked HP XXIX-128 contained five blocks of carth showing marks

of planks (pl. I,1 and fig. 1), very clearly indicating the four walls of a coffin.*

' Ancient India, no. 3 ( January, 1047), p. 87.
YIbid., p. 87.
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Fio. 1. Marks of coffin-oall from which five samples were taken aut

4
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2. The case marked HP XXIX-129 contained blocks of carth showing remnants
of the so-called shroud from the same burial (pl. I, 4).

3. The case marked HP XLIV-1 contained surface-soil from the depression in
the centre of a circular platform.!

4. The case marked HP XLIV-2 contained deposits from over the same platform

3. METHODS OF STUDY

It was realized from the beginning that the identification- ot the plant-remains, if
at all possible, would take a considerable time, but the difficulties encountered in the process
were ond expectation. Various laboratory techniques were tried, but none gave
satisfactory results except the method stated below. Depending on the state of deteriora-
tion the method was used either in its entirety or in a modified form. For instance, double
embedding was necessary for the materials from the coffin and the shroud but not for
those from the platform, for which celloidin embedding was good enough. Altogether
about two hundred mounts were prepared and examined.

The first-aid given in the ficld, consisting of soaking the clods of earth cut from the

ve in 2°5 per cent vinyl acetate and then coating with shellac, had no doubt kept the
locks intact but did not facilitate eur work. The shellac coating obscured visibility.
Light treatment with toluene with a fine brush had to be resorted to in order to obtain
a clear view of the plant tissues embedded in the blocks of soil. The details of the rest
of the method were as follows :—

t. Pick up with a knife small bits of plant-tissues or what appeared to be plant-
lissues,

2. Soak them in water for a few days and try to remove loose soil-particles.

9. Transfer to test-tubes, add water and centrifuge.

4. Transfer to watch-glass and stain with a few drops of methylene blue. This
facilitated casy detection of the plant-material under a microscope.

. Collect the tissues and wash them in acid-alcohol. Change acid-alcohol daily

to remove :‘;ﬁ;ﬂ}nni:lea still adhering. ‘
T 5 er to Eau-de-Javelle and remove quickly fine soil-particles with a brush.
7. Wash in 50 per cent alcohol and go up to alcohol-ether,
8. Transfer each bit to a petri dish containing 2 to 4 per cent celloidin and

dry.

9. Turn over the material and cover it again with celloidin. When dry, cut out
the bits of tissue with celloidin and transfer to embedding phials. il

10. Follow the usual celloidin embedding process upto 20 per cent celloidin and
harden in chloroform.

1. Embed in paraffin.

12. Cut sections on a rotary microtome.

13. Stain and mount in balsam.

At the fifth stage some tissues were found to be o small for cutting section. These
were left in acid-alcohol for a day or two, then treated with potassium hypochlorite (Eau-
i ll:stt;]::l hpdimma:;lm?‘by Dr. H. Godwin®, Botany School, Cambridge,

A used - . " Y ¥
Eﬂgllnd.wn;ahutril:dwithmm:l:mdiﬂuﬁm The results obtained were fairly
sa X

' Ancient India, no. 3, p. 78.
* Information from Dr. i
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4 RESULTS OF STUDY AND IDENTIFICATION OF PLANT-REMAINS

A. MateriaL From HP XXIX-128 (coFFIN-WALLS)
(pl. I, 1-g and figs. 1-4)

ANATOMICAL DESCRIPTION. —Growth rings are not traceable. This is probably owing
to the small size of the available cross-scctions (pl. I, 2). Only a few pessels have been
noticed ; their distribution appears to be scanty. By mounting lumps of tissues, it has
Imwwcr been possible to obtain longitudinal views of the vessels. They are short in len h
and without tyloses. Their perforation &latu are simple, horizontal or nearly so.

(me are fiurh; mral with lenticular orifice (fig. 4). Fibres are round ln

wai] , non-septate. Their diameters vary from 7-24
thickness u uaualy 4 microns. Their lumina are narrow 1o wide

2 (X150)

200 ..l'ﬂ‘

L= ]
L]
L]
-
-
L
=

s (X150) 4

Ll

#250)

Fic, 2-4. HP XXIX-128, 1, diagrammatic skeich of cross-section; 3, skeich of lengential section
showing ripple-marks; 4, drowing of intervessel pils
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(pl. 1, 2). Parenchyma cells are both paratracheal and apotracheal. The paratracheals

;Eow a tendency to form aliform to aliform-confluent structure. They are usually in

several rows (pl. 1, 2 and fig. 2). The apotracheals are in rows of 1-2 cells, mostly single.

They run short distances often forming somewhat alternate bands with those of the fibres

L. I, 2 and fig. 2). Both types are 17-31 microns in diameter and occasionally contain

ish deposits. Rays are 1-2 seriate (pl. I, 3 and fig. 3). They are arranged in * echelon *

and form distinct ripple-marks which are about 175 per inch. Their width is 15-30

microns and height 4-£crl!s and 75 to 195 microns. The individual ray cells are round to
oval (fig. 3) and moderately thick-walled.

IneNTiFicATION.—The ripple-marks are formed by a regular arrangement of the
rays, vessels and parenchyma cells. This structure and the distribution of paratracheal
and apotracheal parenchyma suggest the affinity of the timber to the Leguminoseae and

i lnﬂymﬂ:u:gmcraﬂdbcrﬁ:amd Pterocarpus. These two genera have some over-

ing anatomical characters which make it somewhat difficult to separate them.! This
de can, however, be overcome provided, firstly, ¢ the limit of overlapping is clearly
understood * and, secondly, their general features such as colour, grain, texture and lustre
are known. The anatomical details of the genera are given in Table | 1; 7 ), but
unfortunately the data on gencral features are missing in the timber from ppi. A
consideration of the present distribution of the genera was therefore thought advisable
before the timber from Harappid was finally identified.

Amongst the Dalbergias now ing in India only three species are jound in the
north, namely Dalbergia lanceolaria Linn., Dalbergia latifolia Rnlg.nand Dalbergia sissoo
Roxb.® In the genus Plerocarpus there are also two likely species, viz. P. marsupium Roxb.
and P. santalinus Linn. The anatomical details of these five species and their present
distribution are given in Table I. It will be seen that the timber under investigation shows
greater affinities with the Dalbergia than with the Pterocarpus. The number of ripple-

marks per inch and the distribution of paratracheal and cells
dﬂeﬁhgﬂﬁumﬂunppﬁmmwhhmmd‘t&l)cmzl Ig.h::mngutht
Sas, thee tisabec i) . iniflatity: 1o Dalbersia latifulie &n et

B. MateriaL From HP XXIX-12g9 (ssroun ?)
(pl. 1, 4, 5, pls. II-III and figs. 5, 6)

ANATOMICAL DESCRIPTION,—Growih rings cannot be seen in any of the sections that
have been cut. The cross-sections available only show the wood in between two growth
marks (pl. I, 5 and pl. II, 1, 2). The arrangement of cells indicates that the transition
t'mmmrlfmiaxnvmd' is gradual. The timber is non-porous. Tracheids are squarish to
rectangular, arranged in distinctly radial rows. The maximum tangential and radial
dumtmmgﬂmmmmd%nmt'hu:mrﬁpmﬁw}y{ﬂﬂ, 1, 2). The pits on the

tangential walls are not clear. radial walls they are prominently bordered.
The margins of the tori are (pl. I, 3, 5). mmg m%m clearly
visible (pL III, 5). Vertical parenc cells are scanty, mostly si They are often
clearly seen in longitudinal sections (pl. 11, 4). Resin canals of vertical type have not been

' K. A. Chowdhury, * Some aspects of pure and applied wood anatomy', Presidential address,
Botany Section, 95tk Indian Science Congress (Patna, 1948), p. 77.

*D. Prain, * The species of Dalbergia ufSuuthlEam Asin’, Amnals of We Royal Botamic
Garden, X, pt. 1 (Calcutta, 1904); D. Brandis, fadian Trees (London, 1g21).
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observed, but the horizontal type is undoubtedly present in the rays. The orifice of canal
is often large and oval, showing traumatic origin (pl. 11, 4 and fig. 5). Rays are of two
types ; uniseriate and fusiform (pl. 11, 3, 4). ﬁl'he uniseriate rays are 1-28 cells.and up-to
600 microns in height (pl. 11, g). Their width is 15-30 microns. The fusiform rays are
very wide in the centre. Ray fracheids are non-dentate and confined to marginal position
(pi- 111, 1 and fig. 6). They have small bordered pits which are not very clear. The
cross-field pits are usually piceoid, occasionally cupressoid (pl. 11, 2 and fig. 6).

1 )
Fio. 5. Cedrus deodara, tangential section showing  Fio. 6. HP XXIX-129. Radial sechion showing pils
fusiform and uniseriate rays (X 110} on @ marginal tracheid and cross-field pitting

{ diagrammatic) | 400)

IpentiricaTion.—The coniferous wood from Harappd shows scanty vertical
cells. This indicates its affinity to the Pinaceae.! The cross-field pittings

match with those that bel to the sub-group Abietoidese. Furthermore, the normal
wmcﬂmrmnmﬂsmmtbutth:hnmﬂtgpcumaﬂy sent in the”
fusiform rays.? This is an indication that this wood is similar to Cedrus. affinity is

further confirmed by the resence of distinct scalloping of the tori of the bordered pits.?
Fwdiﬂumtlpedﬂﬂ&drmmwhdbymwbﬂm.hulm? ave
mare or less similar anatomical structure and cannot be separated. The Harappd conifer
is, therefore, named Cedrus sp., probably C. deodara.

' E.W. J. Phillips, *Identification of softwoods®, Forest Products Research Bulletin, 22 (1948),
Pp. 1-56. ‘

* MLA. . +The medullary rays of Cedrus’, Botamcal Gazette, (1915), pp. 387-396.

s W. Bail:)l:, * The cambium and its d;:;:ﬁw;c ma;;?. Vil, Prﬁlmu mﬂldgmfymg the
wood of Mesozoic Coniferae ', Asnals of Botany, X (r933), pp. 145-157;  E. 'Baxghnwn‘
and 1. W. Eﬂw,'ﬁcmd%ﬂnﬂ in the auriferous gravels of California’, American

Journal of Botany, 25 (1938), pp. 641-647.
9
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C. MareriaL FrRoM HP XLIV-1 (FROM DEPRESSION OF THE CIRCULAR PLATFORM)
‘(FL W! I, 2, 3}

ANATOMICAL DESCRIPTION.—Crrowth mimgs are not traceable in the cross-sections
available to us. Vessels are of small to medium size, single or in radial pairs of 2 to 4,
mostly 3 (pl. IV, 1). Their tangential diameters vary from 60 to 115 microns. Length
of the clements varies from 3“]}5 to 645 microns, They are either tailed or not so ;
when tailed usually at both ends. Vessel perforation plates are simple, oblique to nearly
horizontal. Intervessel pits are large, alternate and rather crowded (pl. IV, 3). Fibres
are semi-libriform, non-septate, with a tendency for radial alignment. are 10-24
microns in diameter. The pits on their walls are simple, and few and far apart, Parenchyma
cells are mostly paratracheal forming vasicentric to aliform structure (pl IV, 1). Rays
are somewhat coarse, closely spaced, 1 to 2 seriate (mostly 1) and almost homo-
geneous. Individual ray cells are oval to oblong, often showing solitary crystals. Height
d'thewmy: is usually low, 1-14 cells and up to 450 microns. The width is 15-90 microns

r 2, ]-
(et Img:mnun.—'l'hc cross-sectional view of the wood indicates its general affinity
with the families Sapindacear and Rhamnaceae. A study of the distribution of the vessels,
fibres and parenchyma cells shows great similarity to 2 genera, namely Schleichera of
i and Jizyphus of Rhamnaceae.! Furthermore, the structure of the rays and pits
on the walls of fi ﬁ.:d vessels of the material ﬂ::lm lilaéap a show ?omplctc agreement
with the 1 : us J1Zyphus is tedin In iaE}'abnut ourteen species,” of
which six ﬂ{fm mc%?&ad%-um the “Pmnnnlbwutcm region.? In view of thcplgi:ll that
timbers of these ies are not always possible to separate, the wood from Harappa is
identified as 1. sp.

D. Matemiar yrom HP XLIV-2 (FROM ASOVE PLATFORM)
{Pstb&asTvamdﬁs'-H- 10, 11)

AnaTOMICAL DEscRIPTION.—No entire growth ring is visible, Two cross-sections
show growth marks and these are formed by 2 to 3 rows of parenchyma cells. From
the structure visible in different microscope sections, it has been possible to build up a
mmc drawing of the transverse section of the wood (fig. g). Vessels are o

; 105 to 185 microns in tangential diameter (pl. IV, 4, 7, 8) and are moderately
thick-walled, single or in radial pairs. The length of the vessels is short. The perfora-
tion pl‘.ll;l‘:IlvnnﬁTlg,I%:: immus:lll:ﬁ‘ts are aiitmm, round to oval with lenticular
arifice V, 6). secondary walls show fine xgmd thickening (fig. 11) Fibres
are semi-libriform, arranged in an irregular fashion but forming a uniform pam-,m)thruugh-
out. They are non-septate, fine, 7-19 microns in diameter, Their walls are 3-7
microns thick. Pn;:z'uucdhatﬁmappurmhclcmﬁnalurini&ﬂ., However, a
careful examination shows that they are more like the initial than the terminal type.
Paratracheal yma cells are in rows of i-4, forming a rugged pattern round
the vesscls. They arc 14-27 microns in diameter. Rays are 9-4 seriate, mostly

, almost homogencous (pl. IV, 5 and figs. 10, 11). They are 45-75 microns wide and

microns high. The individual ray cells are large and oval and frequently contain
gummy deposits. Some also show single crystals.

* R. S, Pearson and H. P. Brown, The C ! !
o i ommercial Timbers of India, 1 (Calcutta, 1932).
*R. N. Parker, A Forest Flora for the Punjab (Lahore, 1918).
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Fios. 7-8. Tangential views of rays. 7, Celtis ; 8, Ulmus

18
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9( X 150) 10] X 150} 11 X 400)
Fios. g-11. HP XLIV-2, 4 tic skeiches. g, fransverse section ; 10, tangential section showing
% rqr.r;u,ww ucﬁnushwhgug;sdtwiﬂlp&d&hm ing on the right-hand nde
InenTIFicATION.—The semi-ring porous structure of the wood gives a valuable clue
to its identity. Furthermore, the rays are broad ; the scanty parenchyma cells are mostly
confined round the vessels. These anatomical features, plus the peculiar pattern formed
the fibres, indicate the affinity of the timber with the genera Celfis and Ulmus of the
Imaceae. It is well-known that the minute anatomical structure of the woods of Cellis
and Ulmus is similar except for the rays.! The rays of Ulmus are almost homogeneous,®
while these of the Celtis are distinctly heterogencous,® aften showing prominent sheath
cells* (figs. 7, 8). The wood from Harappd with its homogeneous rays should, therefore, .
be with the Ulmus. Four species of Ulmus, namely U. lancifolia, U. parvifolia,
[J. villosa and U, wallichiana grow in India. Of these, all show ring-porous character
except U. lancifolia, which is semi-ring-porous. An affinity of the Harappd material with
U. lancifolia is therefore evident, But we do not feel inclined definitely to identify it as
U. lancifolia for reasons given below (p. t %} The timber from Harappd is identified as
{lmus sp., belonging to the group which has diffuse-porous to semi-ring-porous wood.

5. DISCUSSION

A. ARCHAEOLOGICAL SIGNIFICANCE

The first coffin recovered from the Indus valley is made of two timbers. The side-
walls are rosewood (Dalbergia latifolia Roxb.) and top-plank covering the upper portion

*H. P. Brown and others, Text Book of Wood Technology, 1 (New York, 1949).

*S. H. Clarke in Forest Products Research Bulletin, no. 7 (1930).

’ C:E Ti ;m, *Comparative anatomy of Moraceae and their presumed allies®, Bolanical Gazette,
100, no. T (1 .

+C. ﬂ Metcalfe and L. Chalk, Anatomy of ihe Dicotyledons, I1 (Oxford, t1g950).
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of the body is deodar (Cedrus deodara Loudon). The coffin is stated to be 7 ft. long and
210 ﬂ}} fi. (towards the head) wide.,! Its height and shape are not known for all that was
left of it was the marks of its side-walls about 1} in. thick. The excavator has reported that
* traces of a reed-shroud, available from the pelvic girdle to the upper vertebrae, were also
met with . But when microscopic examination of the traces of the sup reed-shroud
was made, it vielded only deodar wood. Prool of a reed-shroud is therefore absent. This
point will be further discussed later on.

The question now arises whether coffin-burial was in practice in Vedic India.
The Rigreda-sarihitd merely mentions the burial of a warrior and nothing more, while
the Atharvaveda-samhité contains reference to a burial where the trunk of a tree was used
as coffin. In both the Sambitds we find mention of a * house of earth ' (bhimigriha) for
burial.* It will, therefore, be seen that there is no mention of the type of burial met with
at Harappa.

On the other hand coffin-burial was a common practice in the Near Eastern
civilizations.? The available information on the timbers* used by them in the construction
of coffin is given in Table II (below, ‘E' 14 ). The timbers have been used in two forms,
firstly as plywood, and secondly as solid timber. Except for the Old Egyptian Kingdom,
all the coffins appear to have been made of solid planks. An important point is that the
timbers so far recorded for the coffin from Iraq and Egypt are well-known for the scent
they have, e.g. cypress, juniper, cedar and pine. At Harappi also one of the timbers used
is cedar or deodar. The other timber is rosewood, which 15 also known for its sweet scent.
The remarkable similarity in the choice of wood for the coffin at Harappi on one hand
and Iraq and Egypt on the other may not be without any significance. This point is
especially emphasized in the use of rosewood. When a substitute was used, it had 1o be
a scented :

As has been stated above the results of our examination of the Harappd

imens do not allow us to conclude that there was a shroud, made of * reed or matting °.
owever, a mark dividing the body from the pelvic girdle to the upper vericbrae was
noticed. How this mark came about we do not know, but it might have been created
by the wooden planks used for the coffin, about the construction of which we know
nothing.
Igt is important to note in what way the coffin-burial at Harappa resembles or
differs from the Mesopotamian ones. The identification of deodar wood as covering the
upper part of the body does not in any way go against Wheeler's conclusion
on the similarity of coffin-burial between the Harappa and the Sumerian civilizations.
For, Woolley states that in the Sargonic and pre-Sargonic graves at Ur * the dead man was
laid at the bottom of the shaft either wrapped in matting or enclosed in a coffin which
might be made of matting, of reeds, or wickerwork, of wood or of clay **  Thus, the

* Ancient India, no. 3 (1 s P 87 b _ _
* For the thzic evi ME:*;:{: x. A. Macdonnell and A. B. Keith, Vedic Index [London, 1912},

I, p. 8, and I1, p. 310. 2

"H. R. HII? in Antiguity, 2 (1g28), pp. 56-68 ; R. Mond anu O, H. Myers, (E'fmﬁnrnfdmnﬂ.
I (London, 1937) ; H. Schaler in gmﬂnﬂkﬁ der Preussischen Akademie der Wissemschaften, 1638
{ Berlin

b : .

+'W. Ribstein, Kenntnis der im alten Aegypten Vegwendaten Holzer (1905) ; abo L. Keimer,
Die w&;iﬁndh‘?’dw Berlin, 1924) ; R. Engleback in Amnales du service des antiguifies de
r . 3t (1931) ; A. Lucas in ire Foresiry Jwruini. 13, no. 2 (1934), pp. 213-218 ; A. Lucas
in du service de. tquities de T , 3b (1036). _

30, mmlic:wwuw The Ef)d Cemetery (London and Philadelphia, 1954),
Pp. 135 fi.
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microscopic examination of the remains of the Harappd coffin provides an additional
proof of a possible connexion between the Indus valley and Sumer.

TABLE I

Woods used for coffins and shrines over fombs

Place | Date Solid timber or ply- Names of timbers

Egypt | About 2980 o 2475 B.C. | Six-plywood . Cypress (Cupresius)

\ 1
Old Kingdom) | | 2. Juniper ( juniperus)
| : ' 9. Pines (Pinwy)
| 4 Cedar (Cedrus)(?)
Egypt | About 2160 to 1788 B.C. Solid wood 1. Cedar (Cedrus)
| (Middie Kingdom) |
Egypt About 1350 B.C. (tomb of | Solid-wood 1. Cedar (Cedrus) -
Tut-ankhamen) | 2. Jizyphus spina christi
Ur About 2000 B.C. | Solid wood (?) Not reported
Harappi | About 2000 B.C. | Solid wood ' 1. Deodar (Gedrus)

2. Rosewood (Dalbergin latifolia)
I |

The t-remains from the depression of the circular platform have yielded the .
wood of Jiyphus, According to Wheeler, ‘ the platform surrounded a wooden mortar
where grain was pounded by one or more workers with long pestles’. This style of

ing grain is still prevalent in north India, and, what is more important, the trunk
of Zizyphus tree is preferred to any other. It is remarkable that for the last four thousand
years Zi us trunk has been in use for the construction of mortar for pounding grains
and modern science has brought about no change.

We do not know for what purpose the wood of elm was used and got deposited
over the platform. There is no doubt that the tree was not available near about Harappa.t
It is a mystery how it came there from such a long distance and for what special use. '

B. BotaANicAlL SIGNIFICANCE

Archacologists have discussed at | the various evidences that have led them
to draw conclusions on the climate and the vegetation of north-west India during the
Har.ppd culture. They are of the opinion that millions of kiln-baked bricks used for the
construction of the city meant an ecasy availability of fire-wood of local origin. The
elaborate drainage-system in the city presupposes a heavy rainfall at least for a few months
in the year. The remains of animals such as the tiger, rhinoceros and elephant indicate
the existence of a moist tropical forest somewhere nearby. Furthermore, the motifs

'For the distribution of elm, see below, p. 16.
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of pouery-painting show an acquaintance with the trees and plants o 4 moist climate.
These are, however, all indirect evidences. Now let us see what direct light the present
study throws on the problem of climatic changes.

Rosewoon.—It now grows in the north m Oudh (Uttar Pradesh) and Marwira

(Rajasthan), extending to the west up to Panchmahals of Bombay Stawe (hyg. 12). The
distance between Harappa and the nearest locality where rosewood grows now is not more
than 350 miles. It is not unlikely that four thousand years ago rosewood was growing
near about Harappd' and that with the formation of desert conditions it has migrated
southwards, Another alternative that suggests itself is that we may still be ignorant of
the southern boundary of the Harappd culture, for there might have been settlements
further south with which the Harappans had contacts. In that case the people of Harappa
could have obtained rosewood from the southern settlements.
: Deopar.—The present distribution of deodar is confined to the hills, It grows in
Afghanistan and western Himalaya extending up to Nepal (fig. 12). It is usually found
at an elevation of 6,500 fi. 10 12,000 ft. above sea-level. The source of supply ol this
timber for Harappi seems to be from the hills of northern India—a distance of over 500
miles. Can it be possible that deodar trees grew at that time at a much lower clevation
than they do now ? This possibility has, however, to be ruled out as the distribution of
deodar could not have been very different at that time from what it is now, in view of the
fact that the effects of the last glaciation were over long before the Harappd culiure,

The next point is, how this timber was brought down'to Harappi. Archaeologists
have located many centres of the Harappi culture,” some of which were situated at the foot
of the hills. In addition to this, the presence of silgfi? and * the horns at least ol the
Kashmir, spotted, Sambhur and hog deer ™ amongst the finds at Harappd provides indirect
evidence ;?iummrmiminn with the hills. All these data provide sufficient information 1o
visualize how deodar timber came to be used in the plains of the Panjab. Here we cannot
think of any other means of transport at that time except the river.

Ber.—The genus Jigyphus contains over 6o species, of which, according to Brandis,®
14 are available in India. Parker mentions six species growing in the Panjab." We are
not sure to which species the timber from Harappd belongs. i]l that can be said is that
the timber was available locally and was used as mortar for pounding grains,

Erm.—The genus Ulmus is for the most part confined to tlg: temperate region. Four
species are known to grow in India, of which three (7. wallichiana, U. villose and U, parvifolia)
are confined to the western Himalaya and the foot-hills, and the fourth (U7, lancifolia) is
found in the central and eastern Himalaya extending to the south up to Khasi Hills, Chitta-
ﬁg and Burma. The plant remains from Hn'mpgﬁnrmtmbk most U, lancifolia which

a semi-ring-porous to diffuse-porous timber. the other hand, the three
from the western Himalaya are prominently ring-porous. Now the question is :

how did the people of Harappa obtain this timber ? Three possibilities present themselves.
l‘“rm!z, U. olia grew in the western Himalaya at that time but has changed its
distribution and is now confined to the eastern zone. Though such a suggestion might
at first appear to be a mere speculation, it can be true in view of what Randhawa has

*M. 5. Vats, Excavations at Harappi (Calcutta, 1 1
*Siuart Pigeow, Prehistoric India {Lulidun, 1950}?*1:] :gé.m
3lbid., p. 175

s lhid., p. 135,

% D, Brandis, Indian Treer (London, 1921).

W R. N, Parker, A Forest Flora for the Punjab (Lahore, t1918).
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inted out about the distribution of Saraca indica between 2,500-2,000 years and
Eglw,l Secondly, there has been no change in its distribuu%n within the I:IE? four
thousand years, which would mean a very long lead of transport, for which there is little
evidence. Thirdly, a species allied to U. lancifolia, having semi-ring-porous to diffuse-
porous structure, grew on the western Himalaya but has since been wiped out, There
1s some support for this view from palaeobotanical record, as an un ized species of
Ulmus has been reported from the Lower Pleistocene Karewa deposits of ir.* This
report is based on leaf-impression and does not say whether the timber was ring-
or semi-ring-porous. Further information on all the three points will be wm
we can say which view is correct,

The light that the plant-remains of Harappa throw on the climate and the vegeta-
tion of the place may now be summarized here. Out of the four wood remains, two, viz.
deodar and elm, were from the hills and could not have grown near about Harappd and
must have been obtained from some distance. The other two, i.c., rosewood and ber,
were cither local trees or brought from a neighbouring forest. These wood remains do
not support the theory that a moist tropical forest prevailed in the neighbourhood of
Harappa. Keeping in view the fact that Harappa was a capital of a highly civilized
state, a luxuriant lorest in the neighbourhood would mean many more uses of the forest-

roduce than has so far been recorded. Furthermore, previous rts show that even
or house-building timbers like pine® and deodar' were obtained from considerable
distances. From these and other evidences we visualize a tation of scrub forest with
tall grass and pockets of marshy land at or near Harappa. rainfall must have been
heavy for a few months in the year.

6. SUMMARY

1. Some plant-remains from the excavation at Harappi in 1946 have been studied
and are reported here. They have yielded four commercial timbers,

2. For the coffin, two timbers were used, viz. Dalbergia latifolia (rosewood) for the
side-walls and Cedrus sp., probably C. deodara (deodar, cedar), for the top-planks. The
wood remains from the depression of a circular platform are Jigyphus sp. (ber). Remains
from the top of the same platform are wood of Ulmus sp. (elm). )

3. T’Ec archaeological significance of these finds is discussed in some details,
especially with reference to the ancient Indian, Mesopotamian and Egyptian civilizations.
The remarkable similarity in the use of timbers for the coffin at Harappd and those of
ancient Mesopotamia and Egypt is interesting. The use of scented timbers in both the
cases may be of some significance. The earlier report on the presence of a reed-shroud
over the coffin has not been confirmed, and it appears that there was a deodar cover over
the upper part of the body, Some additional proof for the contacts between the Indus
valley and Sumer is thus established.

4. Of the four timber remains, two are of local origin and the other two are from
hills. Use of hill-timbers indicates, firstly, trade-connection of the people of Harappa

of 'M. S, Rnndl:l-awa, * Progressive desiccation n;'é;mhﬂn India in historical times *, Jowmal
the Bombay Natural His ! 1045), PP- 55
L G. 8. Purni, 'Smggﬁhﬁl ~ éf?hi Ummmmdq:miuufﬂnhmir'.}m
Indian Bot. Soc, XXIV, no. 4 {1945), pp. 186-87.
" M, S. Vats, Excavations at Harappd (Calcutta, 1940), p. 162.
* Piggott, op. cit., p. 135.
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with those of the hills and, secondly, insufficiency of suitable Jocal timbers.  All bowanical
evidences lead one 10 think that, four thousand years ago, near about H;iri.tﬁlpﬁ there was
a scrubby forest with pockets of marshy land and tall grasses, where rainfall was limited
to a few months in the year.
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EXPLANATION OF PLATES

FL 1
Dalbergia latifolia Roxb (no. HP XXIX-128)

1. A photograph of the mark in coffin-wall. Natural size.

2. Transverse section showing the -structure of the wood. Note the distribution of
vessels and parenchyma cells, and the of the fibres (X 250).

3. A rangential view of the wood, ﬁ:mmanddmp:arlhcmysandth:ripﬂc-mam

(X 110)
Cedrus deodara Loudon (no. HP XXIX-129)

¢ A photograph of the mark of shroud (?). Natural size.
5. Tramsverse section showing the structure of the wood (X ga).

PL I
Cedrus deodara Loudon (no. HP XXI1X-120)

t and 2. Transverse sections of the wood showing tracheids and rays. (X 110).
dh}{meg]mﬁlmﬁthgmﬁﬂimmym Note their height and the shape of individual
C 110).
4. Tangential section showing a fusiform ray with horizonial duct. Also note the vertical
parenchyma cells. (X 110). v o
PL 11
Cedrus deodara Loudon {no. HP XXI1X-12q)

Radial section i inal cells of the rays. Note the pitting, (X F
Radial soct "'W“!I..mﬂvﬂzlddﬁ. oo pitting, (X 110)
Radial section showing pits on the radial walls of tracheids. Note scalloped margin of

- Lt
g . 2 ion of h '
ncuc::‘_‘ W fungal (Eh:;}-tx 110)

PL IV
Zigphus sp. (no. HP XLIV-1)

1. Transverse section showing the general structure of the wood. Note the arrangement
of the vesscls, paratracheal parenchyma and semi-libriform fibres. (X 110).

2. Tangential section showing distribution of uniseriate rays and non-septate fibres. Note
crystals in the ray cells, (X 110).

3 Tangential section. Note large, alternate intervessel pits on the right hand side. (X 200).
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{Tlmus sp. (no. HP XLIV-2)

4. Transverse section showing vessels in parl, paratracheal parenchyma, rays and fibres.
Note crystals in rays: (X rro)

5. Tangentinl scction showing shape and size of the rays, Note large and oval ray cells often
contaning ceposits, (% o).

6. Tangential scction showing part of vesel with inter-vessel pits. (X 110},

7. Portion of transverse section. Note size and shape of a vessel. (X r10).

B. Another portion of transverse section. Note band of initial chyma cells in the
middle o the richt hand top portion ; shape and size of the fibres are dmtly visible, (X 110).
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FURTHER COPPER HOARDS FROM THE GANGETIC BASIN AND A REVIEW
OF THE PROBLEM

By B. B. Lav

The hoards of copper i ts discovered in the Gangetic valley from time o lime have
remained somewhat enigmatic tll now, as it has not yet been possible definitely to affiliate them to any
one of the known cultures. In this article the Superintendent of the Excavations Branch, besides bring-
ing fo notice some implements unrecorded so far, draws altention lo a class of pottery which is found
associated with the tmplements and discusses its implication on the authorship of the copper hoards,

t. INTRODUCTORY

MUCH water has flown dn‘:"wtz the Gangf‘s since :’incentmgn}ith published in 1905
a comprehensive survey e * copper hoards * discove rom time to time (the
first one going back to 1822) in Lﬂlt]:r Pradesh, Bihar, West Bengal and Madhya
Pradesh.! He supplemented this survey in 1go7 by bringing to light some more material
from BithGir and iar, both situated in the first-named 5State.® In 1915, Hiranand
Shastri published some more implements, including an antennae sword, from Bithir
and also some from Bulandshahar and Hardoi Districts of the same State.? The same
}Fl‘ar Coggin Brown broughr o ﬁéi:nmcml implements from the Ranchi District of Bihar.*
n the following year, 1916, A. bell and S. C. Roy recorded a large number of axes
and bar-celts from Manbhim and mau Districts of the same State. To these were
added in the same year three double-edged axes from Mayiirbhanj (Orissa) through the
efforts of Cobden Ramsay, the then Political Agent of the area.” Since then not many
copper hoards seem to have been recorded save for the three antennae swords and a
couple of flat celts from Kalliir in Hyderabad.” In recent years, however, the study of
these objects has gained a fresh momentum, and Professors Stuart Piggott* and R. Heine-
Geldern® have put them on an ‘ international footing ' Igaciﬁng parallels from beyond
the fronticrs of India—Hissar and Anau in Persia and Caucasia in south Rugsia.

! Vincent A. Smith, * The Copper Age and prehistoric bronze implements of India ', Indian
B bt A A o il TG Wi

* Vincent A. Smith, * pper pric ts a—supplement °,
Indyan Amu;lg- XXXVI (1g07), pp. 53-55-

" H. Shastri, * Recent additions to our knowledge of the Co Age antiquities of the Indian
Empire’, Journ. Asatic Soc. Bengal, New Series, XI (1915), pp. r-ggfr

* J. Coggin Brown in Journ. Bikar and Orissa Res. Sec., 1 (1915) pp. 127-28.

* A. Campbell in Journ. Bikar and Orissa Res., Soc., 11 (1916), pp. 85-86 ; 5. C. Roy in thid.,

e *ae-"a?l;ii., . 386-B7

* Annual Rep. Arch. Di#t. H.E.H. the Nizum’s Dominions for 1637-40 (Calcutta 1 » Pp. 22

'l‘siiauan Piggott, ' Prehistoric copper hoards in thtémgn basin ', Al&qmgl?*:nl gg‘{:g::]',
Pp. 173182,

* R, Heine-Geldern, * Archaeological traces of the Vedic Aryans*, Fourn, Indian Soc, of Oriental
A, IV (1946}, pp. 87-113, and " New light on the Aryan migration to India’, .Bulhﬁnf.rlmi‘.u
Pnatitale for Iramian Art and Archaeology, V (June 1937), pp. 7-16.
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The object in writing the present paper is Erima.ﬁly to place before scholars some
more (nearly thirtyfive) ct}grﬁ;: implements which have come 1o the author’s notice in
recent years. This would form an occasion to discuss afresh, as far as possible, the
theories enunciated by Piggott and Heine-Geldern.

2. FRESH MATERIAL

The implements described here are lodged in the Municipal Museum, Allahabad,
Bhirat Kala van, Bana.ra.t;, and htg: Sm::: Museum, qunﬂn;_w. During h;l.-. visit to these
in tember, (G50, the aut took an opportuni examining whatever copper
?:q:v:m kindlj?ﬁ'ou ht to his notice byp&u authtgritiu concerned.' The collec-
tions in the Allahabad and Banaras Muscums have not been published previously.
Those at Lucknow had been recorded up-to-date by Vincent Smith (1905 and 1907)
and Hiranand Shastri (1915), and therefore only the specimens acquired by the Museum
subsequently have been noticed here.

Tre Municipar MuseuMm, ALLARABAD

The Museum contains copper implements from three places : (i) Pondi, (ii) Bithdr
and (iti) Bisauli (cf. fig. 1).

Pondi

Itisa vi]]zgl: in the Teonthar Tehsil of Rewd District in Vindhya Pradesh, about
40 miles south of Allahabad and approached by the Allahabad-Rewd road. While a
village school was under construction at Pondi, the workmen hit upon fortyseven rings -ind
five celts, rently of copper. Of these, three rings and one celt were presented to the
Municipal ﬁmm, Alln.luﬁid, in 1949 by Maulvi Ayaz Ali Khan, Superintendent of
Archaeology, Vindhya Pradesh,

The nngs vary from 4 to 41 in. in diameter and have a circular section, § to § in.
thick (pl. V1 B, i-2 ; fig. 2, ::IS They have a * mouth® or opening, which shows that
pieces of required size were cut out of a long metallic rod and subsequently turned into
the sha rings. Had they been cast, one would not expect trimming marks at the

uu'gﬂm mouth. Furthcr, the fact that the mr:;ta]ll mﬂ;:hthm of the section
t etc, vary from specimen to specimen suggests that the rings were indi-
vidually made and not cast out of a set mould. This point has to be borne in mind while dis-
cussing the probable use of these rings. It has been suggested by some that they were used
as weghts. Now, unless several specimens are found to bave an almost identical
and various groups fit themselves into a graded scheme, there is hardly any justification
for making such an assumption. The three specimens examined by the author at Allahabad
do not favour such a view. However, a detailed analysis of the fortyseven specimens from
Pondi may be useful in answering the question.

According to another view, they were used as * ring-money "2 Obviously, not much
can be said on this point in the absence of any concrete evidence. Since the rings do not
have any standard weight nor bear any symbol or mark of authority, one wonders if they
can be taken as * money .

* Sec ' Acknowledgements *, below, p. 37.
* Smith, op. ait. (1905), p. 238,
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The celt from Pongi (pl. VI B, 3 ; fig. 2, 6) is of the * flat " type.! Ithas a square
butt, slightly concave sides and a splayed-out cutting-edge. It is 7 in. long, 54 in. wide
and } in. thick and weighs 170 (nearly 44 lbs.).

Biphir

Bithiir, situated on the southern bank of the Ganges, 12 miles north-west of Kﬂ"l}h
has already been known for the nmurrmctf of cggsjcr m:tplcme.uts (cf. abmn:} e
Municipal Museum, Allahabad, purchased from a er in 1

m.tedtﬂwemﬁ'umthunm They fall in two groups : (i) tce!u :mﬁ (i) Lhﬂlldcr:d
celts. To the former belong nos. 1-4 and g of fig. 3. No. 1 has a square butt, slightly
concave sides and a somewhat splayed out working-edge. 1t is over 54 in, long, nearly
4 in. wide and } in. thick. No. 2 is comparatively longer. No. 3 has a thicker section
(nearly “m.}md:pp:antnhavcrunmmdunﬁnuhcd, or, if finished, it is badly worn
out and bent. No. 4 is a normal specimen of the type, while no. g is stumpy, being only
?imlongngﬂmtnmﬂthnf in, Nn.ﬂ'aumthl:runusun] with its rectangular outline.
ts cutting-edge too is not pronounc

In contrast to these flat axes there is one, fig. 3, 5, of the shouldered type.  In this
case a clear ‘ shoulder * is formed where the blade joins the sides.

From the map (fig. 1) and the table (ﬁ 38 A) it will be seen that the shouldered type
has a more south-easterly distribution. ether 1t has any connection with the * Burmese
type’ of shouldered celt in stone cannot be said in th:prmmuuteofourknawled It
is also probable that thez;pc may hnrcd:vc! from the flat celt (e.g. fig. 3, 4), t

mtcrmu:!nry a well -out cutting-edge (e.g. fig. g, 11).
cptdipern el dioe e one each to the flat and shouldered types.
Bisauli

The Museum mnuuu one ‘' anthropomorphic * figure from Bisauli (fig. 2, 5).

a group ﬁvcnhjuctsmmvﬂcdﬁ'nmthnntc,thcnthcr four being at the
Bhatat Kali Bhavan, Banaras (cf. Je

The ahwtmiin.inrcng&ﬁﬂm'hud'm‘fnot’,andnin.in
width from “arm * to ‘arm’. It seems to have been cast and then hammered, the marks
left in the latter process being clearly visible all over the body. Both the arms are incurved,
sharp outer Any use suggested for rhis figure—religious or utilitarian—

Tlmub]mm-mtmﬂnﬂﬂlalﬂmhneohgmlﬂmmmmlndm,ﬂehmm
s A quali anﬂwlgthehm&ﬁumth object shows presence of

" tative is object the copper
and nickel only. No other metal is present. The quantitative analysis gave the following

E

:
Fgs
23
E

results :
Copper nent
Nickel o Eﬁ i
Total 99°43 per cent

Thcmﬂmmmdnﬂ:ldﬁecmdmlhcipmmmrcmml an im
derived from the copper-ore. Thcfmungmﬁmnnu:tﬂmmm:thum};&nmm

* Nowenclatare after S. Pigott in Astiguily, no. 72 (1944), p- 174-
24
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the metal was smelted was of Indian origih, The Indian copper-ores have gencrall
arsenic or nickel or both as impurities, and L%luc are considered ﬂzI::Pkc:y-dcm:nn in phcm:
the source of the raw material. The nearest co per-mines and ancient copper-workings
exist in Rajputana and Singhbhiim, and it is probable that the specimens in question may
have been derived from ores from such a source.’

The fact that this object is made of copper and not bronze—and the same applies
w0 most of the other objects as well—seems to play an important part in ascertaining the
cultural affiliations of these copper hoards (cf. W, P. 37)-

Tre Brimat Kark Baavan, Baxaras

InthisMuuumarcludgcdfnurmpperu'mﬁmﬂilluH,aTd:ﬂﬂ uarters
in the Badaun District of Uttar Pradesh. -As iEI the case d'mnlathm'w;-:'qhmrlh.
here too the discovery was accidental. While i his field, a farmer named Angan
struck upon five copper objects at a depth of hardl&: below the surface. He reported
the matter to the local authorities, and finally Mr i Bhushan Saran Jetley, then Superin-
wendent of Police of the District, presented them to the Bharat Kala van in 1936-37.
Of the four objects, two are * anthropomorphic ’ and the rest a m and
acelt each. Of the anthrnpnmurlphic figures, one is tall, while the other is d . The
former specimen is nearly 17 in. long and has a prominent ridge outlining the * head®
(pl. VI A; fig. 2, 1&. In the case of the latter the mgthi:mmfin_agaim%lﬁdd:nf
13} in. (pl. V, 1 ; fig. 2, 8). In both the figures—in fact in all
the curved ion of the arms is thinner than the rest of the body and the outer
invariably .. which facts suggest that this part of the figure had
. Such an impression is sup by the * * which follow
:urvatTm‘hcufthearmmiaradixl i:' = ik oLV
e harpoon, nearly 17 in. in length, 18 a y2; bEg. 2,
g). It has a strong moJial rib and a wﬂ‘ E?dedle lmﬁlilme
pairs of finely-pointed incurved barbs of section. At the junction of the barbed
pm'tiunandth:langthnrcisapairufkmhufwhichm:ispaﬁ:ﬂt:d. The perforation
Er'ﬂ:'walﬂidmﬂ}*uﬂcdfurpasﬁngacm‘dthmughinlhn pmcmui'mngthnhupm
on to its shaft. The implement was no doubt cast, although there may have been some

subsequent hammering at the blade-end. : . ! ]
bmll'hcccltiamthm‘lungish.haﬁngatmp&fuﬂtim. ainst @ maximum width of
2} in. (pl. V, 3 ; fig. 2, 7)- In section too it 18 unusuall only } in.

In October 1 theauthurviﬁmdﬂinuhwilhaﬁ:wmmmimngthcpm Through
the help of the authaﬁﬁuh:wuahlc_mmmgtﬁngm,whumkhﬂnmm_plm
Mmcubjmummfmﬁdlﬁ. Tharpqthum:h:mﬂ:-mtmuuuhmur
;:ld aa oo ' and -Ih : Surprising it may appear, thc arca

each to its north-cast south-east. Surp e I,

i almost flat without any signs of a mound. Still, the author t it worthwhile to dig
nﬁlﬂcbit,mducmdingﬂymm;hﬂm!aﬂ;ﬂ;h:ﬂ% A, very close to the
ﬁndﬂq;n‘.. and another, B, nearly a tindred yards south.

i carried to of about § ft. below the

rench A, 14 ft. | and 8 ft. wide, was cas a o i ook, T

ground-level. Whatever little ery was
trench B, 13 ﬁ.hy;ﬁ.,rmmrelmmmmmﬂlnmmﬂﬁ.&mmumﬁcn

" Information regarding mmi?d‘ﬂuhndwuhﬂndﬁmlh:hﬂlm
officials,
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FURTHER COPPER HOARDS FROM THE GANGETIC BASIN

The pottery from these trenches, though limited in quantity, divides i
wwo classes : (a) well-fired, red-slipped ware MYEI-Tdﬂigm mgut:d iil hlacﬁt.:;;ﬂf i::::
ibjlllf-ﬁrcd, thick, ochre-washed ware—mainly bits with worn-out edges. The two
varieties were so much mixed up (obviously due to the ploughing up of the field
ﬁl these }'calrs}kﬂchatr I‘:ﬁh was ddletu[h 11; to stratify them. owever, from the fact that t

rmer type 100 and the latter wom out it i
that l_IE latter was the older of the two. g e e =g
e excavation did not yield any copper implement (may be that the

much), and therefore it is very difficult tosay whl;ch of the tw?l:- types of pnatﬁ:yd;ﬂ"ﬁnﬂ
above was associated with the hoard found previously at the site. But if at all any guess
is to be hazarded, it is the thick, ochre-washed, rolled ware that would appear to ﬁl.m
contemporanci with the copper implements. The guess seems to gain ground when
viewed alongside similar evidence from another well-known copper-hoard site, Rijpur
Parsu, in Bijnor District of Uttar Pradesh (cf. below, p. 37).

Tue State Museum, Lucknow

This Museum has by far the largest number of co implements and, as stated
above, most of them had already I:ictnl]):lc'l:ll}lﬁshed byﬁuuplgﬂmd Shastri. Here are des-
cribed some more objects which have added to the Museum since 1915." They
come from : Hardi, Dhaka, Sarthauli, Sheordjpur, Indilipur, Majhadpur and Deoti—
all in Uttar Pradesh ; and Dunrid in Pal ird, Orissa,

Hardi

It is a village in Tehsil Sidhauli, District Sitapur, U.P. The D;‘E::y Commissioner,
Sitapur, presented to the Museum in 1924 a celt from thissite. circumstances of
the discovery and the exact find-spot are not recorded. The celt is of the flat with a
square butt and splayed out cutting-edge (fig. 2, 4). It is 67 in. long and 4} in. wide
and has a section nearly § in. thick. The truncations at butt-end may perhaps

be accidental.
Dhaka

In February 1917, the Museum uired five celts from village Dhaka, Police Station

Tilhar, District Shahjahanpur, U.P. No other details are recorded.
A]]th:cclt:bdmg.mdm:hnuldemdndﬂymdhwtzsqmpuu{pl.\fuh,
t-5 ; fig. g, 12, 10 and 6).7 Hmﬂlh.l{ﬂg.gi,:ﬁlhnllmgthal'a in., out of which
the blade portion accounts for nearly 5 in. In pl. A, 3 (fig. 3, 6) the position is just
the reverse, the blade bei only g in. out of a total of 7 in. The relative
d'thcbladeandthchun,inwﬂfer,isuﬁtufmn:h ¢ since the type rema

fundamentally the same, there being a at the junction of the two

' In sorting out the post-1 :5in:ptcmmll.5hﬁH.H.N_npr,ﬂllrnlnrd'th¢Hmm,m
‘frﬂlhdptnm:,fnrwm lsnmpurtkuhﬂ?_bcbuﬂmmhm._ﬂm lhnt.mchm:ud'
an oversight, i.e., themmnysﬁlibcmubjnqumnimmwhﬂ.w“yﬂda&rrgt&
e not mmdedhmm:hmmybeﬂhmuhmhhuﬂgudyhunrmddmmm
publications but are being ré-noticed here.

* Nos, 4 and 5 of the photograph are not figured.

*7
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portions. The celts are well-made and sturdy. For example, fig. 3, 12 has a thickness
of § in. and weighs nearly 165 folds (well over 4 lbs.).

Sarthauli

The Museum is in possession of seven implements from Sarthauli, Pargana Kant,
District Shahjahanpur, presented by the District Magistrate in June 1921, They include:
five swords (?), a harpoon and a hatchet or paradu-like object (pls. VIII and VII B ; fig. 4,
1, ;

x 51-'18.}\"11'1, t (fig- 4, 5) is the smallest of these swords, being 12} in. long. It has a
Ia.l'-dim‘l blade with a stout mid-rib and a small (only 2 in, long), flat tang. In pl. VIII,
2 the e is much broader, nearly 3 in. The tang, too, is rr.lalivdly longer, accounting
for one-fourth ef the total length (15% in.) of the sword, and has a forked projection on
one side. PL VIII, g (fig. 4, 1) is the longest of the lot, being 204 in. The medial rib
produces a fine lozenge-shaped section of the blade. In pl. VIII, 4 (fig. 4, 3) the hook
at the tang is broken, but one can clearly notice that it was obtained by lorking the tang
itself. The hook in pl. VIII, 5 (fig. 4, 7) is slightly curved.

That these imp ts were used as swords cannot be said with certainty, Sir
Walter Elliot Smith, while describing a similar implement in the National Museum of
Antiquities, Edinburgh, used the term “sword '* and since then it has been vaguely followed.
Vincent Smith, on the othscornflﬁnd. has opined : * in :pit: ?f i]l_a length it should be called a
spear-head. 1 possess a i spear-head, which is 24 ft. long without, and g4 fi. lo
With, the socket. The hook on the side of the tang seems to have been intcndcdsff:r i'asttt;g-
ing the blade to the shaft by a thong.” One has only to look for parallels to be convinced
of the argument. The harpoons, which were undoubtedly tied on to a shaft by means of
a cord or thong, have two devices for the iurpmt. In one case there is a hole in one of
the knobbed projections at the tang through which the cord was (pl. V, 2 ; fig. 2,
3). In another there is a ﬁ?rkﬂridpmjncﬁnn or hook on one side of the tang around which
the cord would be passed in order that the implement may be securely fastened to the
shaft (pl. VII B, 2 ; fig. 4, B). The so-called swords have the latter device (e.g. in

-hl:’ﬂ.g;. 4 and 5 ; fig. 4, 7) and therefore, it is equally possible that they were used as
Though falling within the general category of harpoons, the Sarthauli specimen
. VI1 B, 2 ; ﬁ%;. 8) differs in technical details from the Bisauli example dI;scril:md

e (pl. V, 2 ; fig. 2, 3) ; it would perhaps be worthwhile to call them sub-types A and
B respectively. In the E:umcr case the blade is not a well-developed entity, being only
g in. out of a length of over 11 in. for the harpoon, whereas in the latter it accounts for

rly half the total length. Again, the barbs in A are flat, outward indentations

{as in the prototypes of Magdalenian V and ?r’{?fwhﬂ:htmﬂmquWEd.

ang 1 tion which culminates in a fine point. 1t appears that while type

awmylﬁt;, type A was perhaps obtained hgutﬁmminga]ﬂnintp:ar-hud of the type
ustrated in fig. 4, 5. Such an assumption is borne out b trimming

the ontline of the barbs in type A (:f,PpL VII B, 2).3 ¥ o s i 8

-]
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FURTHER COPPER HOARDS FROM THE GANGETIC BASIN

The hatchet or parasu*’ has a rather unusual shape (pl. VII B, 1; fig. 4, 6). It measures
6§ in. long and nearly g in. wide (including the out-stretched “wings'). The cutti
is, however, not very sharp. On its surface are prominent hammer-marks, whi
incidentally form roughly concentric ovals. Though the implement was cast in the first
i‘;chc, some trimming also appears to have been done to obtain the final outline of
wings.

Sheordjpur

There are three anthropo hic figures in the Museum from Sheordjpur, District
Kanpur, U.P. (pls. IX and X A). They are indeed massive. The one illustrated in pl. X A
measures over 1g in. from head to foot and 12} in. across and has a well-pronounced
ridge round the head. PL IX, 2 (fig. 4, 2) is nearly 18 in. long and 15 in. wide and weighs
ﬁ: tolds (well over 10 1bs.).* One of the arms of pl. IX, 1 is broken, but on restoration

figure would measure nearly 164 in. across,

Indildpur

It is a village in P. O. Mundia, District Shahjahanpur, U.P. The Museum acquired
in November 1944 a celt from this site &pl. X C; fig. g, 11). Itis 10} in. long and has a
well splayed-out cutting-edge, nearly 7§ in. wide, blade here begins to develop into a
separate entity and thus from the point of view of shape the speci occupies an inter-
mediary position between the flat and shouldered types of celts Jc.g. fig. 3, 4 and 10 respec-

tively).
Majhadpur

In August 1915, the Museum acquired a celt from Mqlmﬂ.r P.S. Beh
District Hardoi, U.P. It has a straight cutting-edge; tapering sides and round butt

(fig. 4. 4)-
Deoti
In the Museum is also lodged a fragmentary celt with straight cutting-edge and

tapering sides. It was found during the excavation of an irrigation-canal near
Deoti, Tehsil Mohanlilganj, District Lucknow, U.P.

Dunrid
The Museum contains a celt from Dunrii in P3l Lahdrd, Orissa pl. X B; fig. 3,
8), It is 73 in. long, 6} in. wide and ncarly § in. thick at the butt The cu

however, is not sharp. of the shouldered type, it differs from other
mens (e.g. fig. 3, 5) in respect of the concavity of the sides,

ﬂughap:uflhhimplmldmnnlﬁﬂlylmwﬂth:dmip&aﬂnfanﬂm

' Though ;
I“dﬂnpnm‘l,lhavcmuimdthemﬁxtbnnkcu!'mwmm i
* The weights mentioned in this paper were very kindly recorded by an assistant of the museum

concermed.
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FURTHER COPPER HOARDS FROM THE GANGETIC BASIY
3. REVIEW OF THE PROBLEM

~ After this description of the copper implements and their find-spots, one is naturally
anxious 1o know something about their authorslup and chronological horizon. Earlier
writers like Vincent Smith and Hiranand Shastri did not have much comparative material
before them and could not, therefore, dwell on this aspect of the problem. In recent
however, quite a lot has been said on the subject, specially by two eminent archaco-
' R. Heine-Geldern and Stuart Piggott.
'l beg to be allowed ’, writes the former, * 10 assume for the time being as certainty
ihe hypothesis, that the archacological finds we discussed, are in fact traces of the Indo-
Aryan migration. Now-let us see which conclusions we arc able to draw from this !
He then concludes : * Our research has proved with certainty that there must have been
altural intercourse of some kind between northern India on the one hand, and west
Persia, Transcaucasia, the Northern Caucasus, and South Russia on the other, during the
etiod from about 1200 10 1000 B.C., and that distinct traces of these connections are
10 be found in north Persia (Hissar 11Ic, Tureng Tepe). Everything else, all int -
yiots of these finds as traces of a great ethnical migration, their connection with the Vedic
Atyans is as yet only hypothetical, though this hypothesis has extremely strong reasons
eaking in its favour. We shall only gain certainty by systematic field-work ', Else-
where hie reiterates ; * If we could hope to find some archacological traces of the Vedic
' ﬂiﬂs it would be among these prehistoric :eppcr and bronze objects from northern
ndia'*  According to him, therefore, it is the Vedic Aryans who produced these objeets,
wmewhere between 1200 and 1000 B.C.
Professor Piggott too, writing in 1944, made a similar observation. *If they are,
#8 seems likely, intrusive to the area ', he remarked, * we can hardly avoid the temptation
of relating them to some aspect of the Aryan immigration into India. In the search for
material evidence of * Vﬁc " culture these s s, with their implication of warrior
ivaders, seem perhaps to be the likeliest claimants up to date’? Recently, however,
he Professor has modified hi¢ views. * 1t would be tempting (o associate this movement °
he observes, * with something more than trade, and to see in it the colonization of the
Ganges basin by refugees and displaced persons from the Punjab and the Indus valley
during the time of the break-u the Harappa empire and the coming of the raiders from
the west. The deposition of 'l:'lmnrdn itsell suggests a time of insecurity and economic
instability, and may mean that the refugees were not lefi undisturbed for long, as the
imvasions gathered momentum and pressed on, beyond the old frontiers of the Harg
l'. ngdom and down into the Ganges . But here we leave archacology for
gous hints of legend and tradition’S According to-his latest views, therefore,
|ﬂ!l-'bfpl:r hoards are to be associated with Harappan refugees and not the Aryans, |
7 n the face of these two stalwarts it urntltfcr cmb_arrmng 1o re-apen the question.
‘The author, therefore, craves their indulgence while placing his view-point before scholars.
Let it be stated at the outset that none of the implements noticed here (or for that
matter none of those described by ious writers) has been found in a regular excavation.
'Nor is there any other evidence (with the exception of that from Bisaull and Rijpur

e

' R. Heine-Geldern, op. ait. {1936}, p. 106,
* Bhid., p. 111
1R, Hene-Geldern, ap. cit, (1937), p- 7+
| *Stuan Piggott, op. i, p. 180,
*Stunrt Piggott, Prebistoric India (1050}, P 298.
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Parsu discussed in this paper) to ascertain the type of pottery or other objects |

associated with these hoards. In fact, in several cases it is difficult to locate the exact
find-spot even. Thus, no direct or stratigraphical evidence can come to our hcl_p in
identifying the culture of which these implements formed a constituent or in ascertaining
their ological horizon. Any inference at present, therefore, has necessarily to depend
upon stylistic comparisons and other circumstantial evidence.

The * r-hoard " sites of the Gangetic basin have so far produced the following
main types of implements : (i) flat celts, (ii) shouldered celts, (iti) bar-celts, (iv) ri
(v) harpoons, (vi] antennae swords and (vii) anthropomorphic figures. Let it now
examined which other sites in India or abroad have produced similar objects.

(i) Flat celts.—They occur at HaraFRIi.ﬁnd several other protohistoric sites of the
Indus valley. Jorwe, 4? miles south-cast of Na' | Bombay State, has yielded four of them.!
But the type is so simple that not much can be based on its occurrence.

(1) d celts,—As already stated above (p. 24), shouldered celts have a south-
easterly distribution, being in the main confined to eastern U.P., Bihar, Bengal and Orissa.
No example has so far been found west of the Gangetic basin.

(iii) Bar-celts.—A bar-celt consists of anearly parallel-sided bar, the length of which
g:m:tim up to 2 ft.) measures several times its width. Tt hasa rectangular section,

t bottom and convex upper side (pl. XI B ; fig. 5, 2). The cutting-edge, usually
crescentic, is obtained by bevelling the upper side nn?y. The writer has observed that
most of these features also characterize the stone celts from the hilly tracts of southern
Bihar, westem West Bengal and northern Orissa (cf. pl. XI A ; fig. 5, 1).° There 15,
therefore, good reason to believe that the copper bar-celts developed from their proto-
types in stone in course of time when metal began to replace stone. It has been suggested
by Professor Piggott that the bar-celts may have developed from the narrow elongated
celts discovered at Chanhu-daro and Nal5  But these latter imens do not possess the
characteristic features of a barcelt, Besides, in view of more positive evidence

ing the evolution of the copper bar-celts from their stone prototypes, as discussed
above, the possibility of an Indus valley origin of this type of implement may have to be
given up.

(=) Rings.—They do not occur at the Indus valley sites. Smith (1go5) refers @
* Irish gold ring-money and silver ring-money ', but it is doubtful if the Gangetic specimens
of copper have any connection with them.
sl . Harpoons.—As stated above {[l:i 28), Magdalenian harpoons of bone have a shape
ﬂrdgn that of our hA‘ (pl. VII r,_ﬂ : ﬁ;g];g. 8). B&thq- are so much removed from

! unlﬁamm, th in point of time , that it is difficult to imagine any
relationship between the two. Again, Heine-Gel has drawn attention to some arrow:
heads with simple barbs from Transcaucasia, Talish and Luristan, which, he thinks, may
have given rise to the Indian harpoons. This is too much to assume. Barbed arrow-
heads are known from scveral ancient sites in the world, but surcly they are quite distingt
from the harpoons, the shape and method of hafiing of which are fundamentally

Information from Professor H. D. Sankalia and Shri M. N. Deshpande.
The author hopes to publish shortly a detailed study on these interesting stone * bar-celts’

'EJ.EMy,BM&m{N:MM:mLFL 111 and LXXI
ves, ' Excava

for Nil specimens, cf. H. H Mg
iﬁm 1.@{:’5': mmﬂﬂmnm,ﬂm.Aﬁ.mML
* Heine- op. cit. (1936), p. roz. ]
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Fig. 5. 1, Stone * bar-celt ' from Ban Ashuria, Dt. Bankurd, West Bengal; 3, copper * bar-ceit * from Gungerid, Dt.

Balghat, Madhya Pradesh.
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But what may be worth reference here is that certain implements depicted in the
archaic cave-paintings of the Central Indian plateau bear a close resemb o the
Jharpoons. For example, a cave called Ghormangur in the Mirzipur District, U.P., con-
qains & scene of rhinoceros-hunt, wherein six persons, attacking the animal from various
sides, are armed with long, harpoon-headed poles (fig. 6).' In another cave, Likhunia,
in the same District, is portrayed a man who is about to thrust a multiple-barbed spearinto
the body of a sdmbhar.® Whether the implements represented in these paintings were of
gopper or bone or even wood and stone combined (wooden shaft with microlithic barbs)
gannot be precisely determined, but whatever the raw material,
‘the fundamental conception is indeed the same. It is therefore not
unlikely that the copper harpoons of the Gangetic basin may have had
some relationship with those portrayed in the Central Indian paintings.
_ (0i) Antennge swords.—The distinctive feature of these swords
8 the hilt which bifurcates like the antenna of an insect (cf. fig. 7).
Duside the Gangetic basin, Kalliir (Hyderabad State) is_the only
place in India which has yielded swords of this type,3 There too,
the associated pottery and other finds are not Y]}:);nwn. Beyond
the frontiers of India, a bronze sword belonging to the Koban
gulture of north Caucasia may be cited.* But there are some out-
standing differences between the Caucasian and Indian specimens.
In the former case, the hilt and blade are two separate parts, joined
subsequently.  Further, the hilt has a hole and the blade s flat-
sectioned.  In the latter case, on the other hand, the hilt and blade
are of one cast, there is no hole in the hilt and the blade has a
st medial ridge. Besides, there are only a few examples of this
type in the Koban culture itsell.  Thus, there may not be much
i _Luﬁ.ﬁ:atiun in tracing the origin of the onc from the other, specially
the absence of any examples from the intervening countries like
fran, Afghanistan and Pakistan. In fact, much more evidence is
wanted than is available at present to decide the issue cither way.
(vii) Anthropomorphic figures.—They seem to be confined to the

getic basin alone, since, as far as the author is aware, their
occurrence has not been reported from anywhere else in the world.
: From the above it will be seen that there exist no good paral-
lels 10 these * copper hoards ' in either the Indus valley cultures or
any of the protohistoric cultures of western Asia, I that is true, as it
seems to be, how is it that Professors Piggott and Heine-Geldern
have been led to think otherwise ?  The reason is not far to seek.
It lies in the mixing up of issues.  The two writers have assumed
that the well-known sword from Fort Munro in the Panjab, the
trumion celt from Shalozan in the Kurram valley, socketed axes Fic. 7. Anfennar sword

7 T R R R L i R

from Shahi Tump and Chanhu-daroand the adze-axe from Mohenjo- g copper _from
daro (cf, fig, 8) also belong to these ‘hoards' and can be treated atehgarh
7], Cockburn, * On the recent cxistence of Rhinoceros Indicus ', Journ. Asiatic Sac. Bengel,

LIT, pe. T1 (1883), pp. 56-64, pl. VIL.
p. mﬂuwd&ﬁngiﬂm{{mﬂr Range, North-West Provinces*, Jouwrn. Ray.

Asiatic Soc., 189g, 83;9?, ERE % e
‘ - . - - - - F r -ﬂ V‘
5. i, B HLE L, Mo, D, 9740
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as such. In point of fact this is not true. Nowme of the four types just stated occurs in the
(rangetic basin and, conversely, no haspoon, anthropomorphic figure or antennae sword elc. occurs west
of that basin. ..’i"ulﬂnug!z site can be named where an implement from the former group has been
Jound ‘in association with an implement from the latter (cf. map, fig. 1). If this is realized,
things get straightened at once.

AV L)

B

\1)
\4 i s s i s

flnr:l-m,s

FJG. E. ks S"'“’JJM Fuit ‘rm .
celt from Skalozan; 4, shaft whﬂmi mﬁf:': ﬂﬁ Tump; 3, trunion
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Here it would not be out of place to recall that almost all the implements comprising
the * hoards * arc of pure copper. The specimens from Bithilr, Fatchgarh, Mamnpuri,
Gungerid, Bisauli etc, have amply testified to this,' The socketed axe, adze-axe, trunion
celt, Fort Munro sword and their associated implements, on the other hand, are mostly
of bronze. Again, the socket is entirely absent from the Gangetic celts. From the
technological point of view also, therefore, the two groups fall out from cach other.

Thus, while the socketed axe, adze-axe, trunion celt and Fort Munro sword ete.,
with their demonstrable West Asiatic affinities, are likely 1o have been associated with the
upheaval and movement of people that followed the break-up of the Harappd culture,
the * copper hoards’, on the contrary, seem to point 1o a culture which was mainly con-
fined to the Gangetic basin with a possible southward extension across the Vindhya and
Kaimiir ranges.

Whe were then the authors of this * copper hoard culture’ ? As stated above
p. 27), a trial excavation very close to the find-spot of the Bisauli hoard produced rolled
_ ents of an ill-fired, thick, ochre-washed ware which may have beep associated with
the implements.

Another copper-hoard site, Rajpur Parsu, was explored by the writer in October,
1949, to see if it could throw any light on the subject. An octogenarian, who claims to
have shown Vincent Smith the find-spot nearly fifty years ago, took the writer also 1o the
place. It is a mango-garden on the north-eastern periphery of a mound which is about
5-7 ft. high and covers an area nearly 4 square furlongs. Five small trenches were laid
out, one in the mango-garden and four at various points on the mound. Though very little
d?nils were met with in the garden itself, occupational strata went to a depth of nearly
B ft. in the mound. No copper implements were obtained, but the lower levels produced
the same kind of ill-fired, thick, ochre-washed, rolled pottery as was found at Bisaull.
This coincidence naturally makes one repeat the question—are the copper implements and
the pottery products of the same culture ? If ﬂ:c answer be in the affirmative (which
only further work at these sites can finally decide), it may perhaps be possible to identify
the authors one-day.
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POSTSCRIPT

Since some delay has been caused in the publication of this article, an opportunity
is taken here to refer 1o the excavations at Hastinipura near Meerut (west Unar
Pradesh), carried out by the author during 1950-51 and 1951-52. The lowest
levels of this site also yiclded an ill-fired, thick, ochre-washed pottery. Since
the sherds are very fragmentary and limited in number, it is difficult to ascertain the
complete shapes ?lhu pots. However, the fabric, wash and general look of the specimens
from the three sites, viz. Bisauli, Rajpur Parsu (above, p.p. 27, 37) and Hastinipura ;ulggm
that they might belong to onc and the same class." At Hastindpura the strata over }ri::E
this pottery contained Painted Grey Ware, which appears to have been associated wi
the Aryans when they occupied the upper basins of the Sutlej, Sarasvati, Yamund and
Gangi round about tovo B.C.#

Thus, if the copper hoards are to be asociated with the ill-fired, ochre-washed,
thick ware, it wmﬂj follow that they are the products of a people who inhabited
the Gangetic basin, presumably before the arrival of the Aryans. Who exactly these

re- and non-Aryans were it is very difficult to determine in the present state of our
Eunwl but it may not be out of place to recall here two typological observations made
previously (p.32,35). First, the bar-celt, which constitutes an important type among the
copper-hoards, seems to have developed from stone celts of a similar shape occurring in
the hilly tracts of north-eastern Madhya Pradesh, southern Bihar, western West Bengal
and northern Orissa.  Secondly, the another outstanding type in the copper
hoards, has a resemblance to certain tools depicted in the cave-paintings of Mirzdpur
in southern Uttar Pradesh. If these similarities have any signi it would

that the authors of the copper hoards were once associated with the areas just sta At

* Of course more material is necessary to establish the similarity fully.

~ *The evidence suggesting the association of the Painted Grey Ware with the Aryans is mainly
J.mﬂﬂﬂmmmwmwmhm,mm
must be regarded only as provisional. See, in this connexion, the author’s , ‘ The Pai
Grey Ware of the upper etic basin ; an a to the ﬂfﬂlclgl*:rd\gtijﬂwl.gﬂ-
Asatic Sec. Bengal (Letters), N.5., XVI (1950}, pp. 89 i, reviewed by S. Piggott in Antiguity, 09

isept-:%:.p-r .
report on the excavations at Hastindpura, 1 1 and 1951-52, will be published in
s sl meibor. ol dnciast ki, | Mcxsnehiic, . short note Tisuppoatsid - she Hibistraied EMGE
News, | m:,n;gij:. _Uw;ﬁmm&m*w’wmhhﬂ
made in Circumstances- to this omission may perhaps be bricfly.stated here.
The first season’s work at Hasting mtuachiﬂlht:ndd‘ﬂ;mh:gt,mdﬂ
April 10, 1951, the wrter had to leave India for further studies abroad. He had, therefore, hardly
any time to look into the pottery that was recovered during the last few days of the excavation from the
are was ceramic site and i i :
= » Nows 'gﬁutsf:ry accordingly submitted the note to the
: After his retumn to India in November 1951, the author resumed work at Hastinipura. This
m:mﬂyﬂummdughmm%&mnmwmmt&m
soil and the Painted Grey Ware strata there was a deposit, varying from § to 1 foot in thicknes: and at
places even entircly absent having been cut away by subsequent pits, which contained a different class
of pottery, viz. the ochre- ware. On an examination of the pottery from levels
ngptilﬁuﬂymil_wmﬁ;‘nd that there did exist a few sherds of this ware in that collection.
0 me pe e broad ) 1 gt dode
which act of negligence he tenders his apologies. e i aa <
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FURTHER COPPER HOARDS FROM THE GANGETIC BASIN

t these tracts are known to be chiefly occupied by the Mundas, Santhals and other
iribes belonging to the Proto-Australoid group of the Indian population. Can it then be
“sid that the ancestors of these Proto-Australoid tribes were responsible for the copper
- ? The archacological evidence available at present is indeed too meagre to
answer the question, but litcrary evidence may be of some interest here. The Vedic Aryans,
on reaching the plains of northern India, encountered certain aboriginal tribes whom
called the Nishddas and described them as having a dark complexion, short stature
flat (amds).! Since more or less the same physical features characterize the
Proto-Australoid tribes, the question posed above wnu!cf appear to gain support from the
Vedic literature itself. But looking to the cultural equipment of these tribes at the present
day onc wonders if their ancestors were capable of producing the highly-evolved implements
some 3000 years ago. Such an objection, however, is subjective rather than objective and
may lose its force when it is recalled that the mighty cities of Harappa and Mohenjo-daro
were never reproduced by the cultural heirs of that civilization.
The author does not claim to have solved the problem. In fact he has made it
more complicated than it was hitherto believed to be by raising an altogther fresh issue.

Let it be left to the spade now to give the final verdict,

] i i :IJ . )
Macdonell and Keith, Vedic Index EImdﬂ:a_lgwl PP 45354 5 - Car the

Anan Races jashahi . These references
m'mﬁwﬂmm‘égﬁdp;&mum. 'I'hcﬁrymwmmﬂdu-mﬁ-
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THE LITHIC TOOL-INDUSTRIES OF THE SINGRAULI BASIN, DISTRICT
MIRZAPUR'

By V. D. Krsinaswam and K. V. SOUNDARARAJAN

his asti : deal with the palaeslithic and microlithic ariefacts collected from the
-‘ifugmu};':' ﬁ: ﬂf;:;f:?; ﬂﬂ'ﬂpﬂn U.P. i {’;45}, mainly in an expedilion led J'!v, Professor F. E.
Zeuner of the i'-’uinrrﬁgr of Londan. The palacoliths, ascribed gemevally to the Mid-Pleistocene period,
;W a dominance of the biface Madras tradition influenced by Sohan (Levallots) fiaking technique,
No less interesting are the microliths occurring deep in the Upper Alluvtum, unassocialed with poltery,
Linlike the well-known chert and chalcedony microliths of central India, they are mainly manufactured
out of quartz and may therefore represent an altogther different tradition.
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1. INTRODUCTION

NE of the fundamental Stone Age problems in Indian prehistory is the correlation

en the now-established Himalayan glacial cycle and the observed Peninsular

: uvial cycle and the clarification of the links between them into a -Indian
scheme. In 1883 J. Cockburn collected from the Singrauli basin in south l\Eznipur,in
Uttar Pradesh, Stone Age artefacts allied w the Madras industry.® After the lapse of hall
a century, in 1935, De Terra, while working on the establishment of the Pleistocene sequence

' Read before the thirtyseventh session of the Indian Science Con Poona, 1950.
* J. Cockburn, ‘ On palaeolithic i from the dnft ﬂ-ﬂuﬁ' uli basn', }
Juarn. Aniksop. Inst., XVI1 (1888), pp. 57 5 ssde
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THE LITHIC TOOI-INDUSTRIES OF THE SINGRAULI BASLY

in Kashmir, Panjab and central India by correlating geological with associated human
cultural data, made a reference to Mirzipur' independently of Cockburn’s finds in that
region, of which he was unaware.  He expressed the need for an investigation of the patches
of the lossiliferous Middle Pleistocene lying in the Mirzapur area and felt that laterite
gravels, though not recorded here so far, must exist, since they occur a little further south
in the Narmada valley. * Here,’ he said, * in the northern rim of the ancient Indian land-
mass, lies a ficld of investigation important for the geologist and prehistorian alike, owing
w0 its position between the glaciated Elaimala}'an highland and the peninsular tropical belt.’

Again, De Terra proved that the two stone tool-traditions, viz. the Sohan and the
Madras, met in the Narmada, and, to a certain extent, this was also the case, as the first
author has observed,” along the Sabarmati ih Gujarat, round about Vijapur and Pedhamli.
In the south-cast, not very far from the Simgrauli basin, at Kuliina in Ma irbhanj3
(Orissa), the palacolithic culture is a full-blooded Madras biface industry. us, the
Singrauli basin in Mirzipur comes out as the pivotal region for revealing such a contact
by virtue of its geographical and cultural position.

Hence, the pan-Indian prehistoric exploratory expedition conducted in 1949 by
Dr. F. E. Zeuner, Professor of Geochronology, Institute of Archaeology of the University
of London, and the first author, under the auspices of the Department of Archaeology,
Government of India, also covered, among other sites, the Singrauli basin. This expedi-
tion in the Singruali basin was preceded by a preliminary exploration of the area in
January 1949 by the first author,* during which the _E:.Iamlitiﬁc site was re-discovered
on the south bank of Balid Nadi opposite Hinauti. is, in all probability, was Cock-
burn’s site as well. After the only reference to the Stone Age site by Cockburn in 1888
no attempt had been made to visit or explore this inaccessible area, and the work of our
expedition will stand as an important pioneer-work in the south Mirzipur region.

2. MORPHOLOGY AND GEOLOGY OF THE SINGRAULI BASIN
A. PHYSICAL FEATURES

The District of Mirzipur (pl. XII) is bounded on the north by Jaunpur and Banaras
Districts, on the east by the Districts of Shahdbad and Palimau, on the south and south-
west by Sirgujda and Rewi (both now in Vindhya Pradesh) and on the north-west by the
District of Allahabad.5 Excepting on the north-cast, where the Ganga forms an 8-mile
long boundary, it is a heterogeneous tract, roughly 125 miles north-south and go miles
cast-west., '

The country presents a relieving change from the monotonous flat alluvial ta phy
of the (.'?raurlgl:tiq:r!'flr ain along its northern border to an essentially jungle-clad hE}" region
In the south and falls into three sharp physiographic divisions. In the north is the alluvial

in which skirts the G on either and extends from the northern boundary about

miles southwards up to the abrupt scarp of the low flat-topped line of hills into which the
range of the Vindhyas here subsides. The next division is the central or Vindhyan

ment and the Kaimir range, at an average elevation of 500 ft. above the valley of the

e

' H. De Terra and T. T. Paterson, Studies on the lee Age and Associted Human Cultures (1939), p. 313.
* V. D. Krishnaswami, * Stone Age in India’, Ancient India, no. 3 (1047), pp- 11-57.

* N. K. Bose and D. Sen, Excavations in M,  (1948). )
The Allahabad University deputed Mr. m::mx of its History Department to take

Y x - =
Part both in the preliminary exploration and in Professor Zeuner’s expedition in the Singrauli basin.
p D-mL. .i)]i"aké-ﬂmchnan]:' A Gazetteer of the Mirzapur District (1911).
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Glﬂgﬁ. This is in extent some 70 miles from cast to west, and varies from 20 1o 50 miles.
in width from north to south. The southern boundary of this second physiographic diyi-
sion is formed by the Kaimir Range, and further south the platcau terminates in an
abrupt precipice overhanging the valley of the Son. The third geomorphic feature is (he
country south of the Son river consisting for the most part of numerous parallel lines of
rnci}'rzill! of no great height but rugged and clothed with stunted, ill-grown jungle. It
has three main river-valleys, those of the Kon, the Dudhi and the Rihand (draiming the
Singrauli basin), all tributaries of the Son.

B. Ceovooy

Geologically' the country is divisible from nerth to south, in conformity with the
three above-mentioned physiographic zones (pl. X111}, into the recent Gangetic alluvium
stopping abruptly with the escarpment of the Vindhyan sandstone plateau which con-
tinues roughly upto the Son river, where we get an inlier of the lower Cuddapah series
ﬁm} consisting of cherty limestones and ferruginous sandstones and quartzite as

as slates, A litle further south, a patch of Dharwars runs east-west, the prevalent
formation of this being laminated limestones, phyllites and slates. This again is overlain
by the Barikar beds of the Lower Gondwanas and the Upper Gondwinas ap still
southwards. The Gondwana beds occur principally in the western parts of the ingrauli
basin and consist of the lower division of the Talchir beds, a hc}mo%:nmus group of green
laminated shales and soft friable sandstones, constituting a stratigraphical horizon, followed
by tillites ascribed to Permo-Carboniferous glaci-fluvial origin. The Rihand river cuts
across the Archacan gneiss and runs parallel to the outcrops of the Barikars for some dis-
tance in a north-cast direction and breaks through the Dharwars before joining the Son

In the higher portions of the Singrauli basin, as in the Bichi Nala and Balis Nadi
‘boulder drift of the Talchir series is exposed in an eroded state, the surface of which
is the implementiferous horizon, as observed by us.

|

C. Tue RIHAND TERRACE-SYSTEM AND THE Brem NALi

Our expedition in April 1949 took the route from Mirzapur vid Robertsgan; and
and thence to Kotd due west and thus had Lhcnhnnceuffmuiugthccuuggfﬂw
and the Rihand to reach finally the Balii Nadi—a route totally different
from what had been taken during the preliminary exploration. The section (fig. 1) of
lace midway between Kota and Pipri presents a 30 fi. alluyial cliff
a ccyc_lenfdepmiﬁﬂnui'grwclanddﬁwﬂl' the basal boulder con-
: of the Talchirs. The Talchirs, ex hmmad:;‘iof.;ﬁ.,mmomdd
a 5 ft. bed of gravel, which, in turn, is followed by a reddish silt, about 10 fr. thick.
!hﬂ-lmrdqrdanf&gpoﬁtiunhmpcatndmah:igmohgﬁ. On the left bank
 fi. since the second cycle of deposition was not perceptible.
r bifaces and flakes, were recovered from the gravels consisting of
vanegated pebbles n;?uanz, trap, gneiss and jasper Em. IJ, fig. 3; pl. XVI),
_ dence for two terraces on the river near Pipri also, where
a dam was being erected by the Uttar Pradesh Government, On the top of the south

* R. D. Oldham, P. N. Dutta, and Vredenburg, * Geology of the Son valley in the Rewa State
and parts of the adjoining Districts of Jabalpur and Mirzapur *, Mem. Geol. Sum.vind.. XXXT, pt. =
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1 THE LITHIC TOOL-INDUSTRIES OF THE SIVGRAULI BASIN

bank here, at a height of Bo ft. from the present river-bed. there is ar aggradati

and nearly 43 [t below this there is aga& another undufaung tcrrn;c, at pl::g“tﬁt}fr::c&
depression.  The present flood-plain is 37 ft. below this second one. On the uppmté
bank, however, there is a terrace level 22 ft. above the modern flood-plain, i.c., nearly
15 !: below its counterpart on the southern side, and this too had a deposition of gravel
on it

L A Ol O T R
e o I ': k)
IRECDISH!

T RIRY
REDDISH SILT

II I
9z '
PR

# RIVER BED
MR i | ZINEARZ o

Fio. 1.  Diagrammatic section of the Rikand river midiway between Kotd and Pipri

. The Bichi Nila, an affluent of the Rihand from the south, presents a huge aggrada-
Hmalphas:withgmvclsmpﬂ:ibgmddh_hﬂt{mﬂmﬂlmﬁo in thickness), and the
relationship of the double cycle of deposition observed in the Rihand with this remains to
be studied. At the same time, that this gravel deposit too is implementiferous as that
on the Rihand, mentioned above, iuhuwn%;th:diacomy of two tools washed down into
the Bichi Nala, one, a much rolled quartz Acheulian coup-de-poing (no. 52, fig. 5 ; pl.
xVHH.:u'.n:llhl:mhn'.ahug:ﬂlh:tmianﬂak:nfgmpllmmnmdqulruile,ﬁlhnﬂmm-
nent bulb of percussion and plain striking platform at an angle of 135° to the primary
ce (no, 166, fig. 7).

It was in this area, in the vicinity of Gaharwirgdon, in the alluvium, at places 50 fi.
Mthatﬂnckhumahuimdthnfhgﬂtihhmdpmﬁmanﬁhn&mur the left pelvic
limb of a Bes indistinguishable from those of an adult male Bos Gawrus, kept in

the Indian Muscum, Calcutta.

D. Latermre v Mmrzirur

A laterite quarry, Iocaﬂyuﬂdltg'Lmqum'.ﬂwﬂumﬂi‘ruhuwdm;o
miles from {nm;'an north of Robertsganj (24° 43" N. ; 82° 49" E.), lying upon a quartzite
—

* Cockburn, ap. dil.
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lateau.! The presence of laterite in the Mirziipur area had already been visualized

' De Terra owing to its presence in the Narmada, where the laterite was dated by him,
on fossil-evidence, to the Early Pleistocene and prior to the human culiure there,  We haye
further reasons to expect laterite of a similar nature and age, since the Singrauli basin
and the Narmada are almost equidistant from and adjacent to the Tropic of Cancer and
the headwaters of both the Narmada and the Rihand are just below the Tropic of Cancer
almost at the same latitude. This shows that the climatic conditions which helped
lateritization® in these areas might have been very similar,

The laterite sample from * Lusa quarry * exhibits the characteristic tubular or the
vermicular structure with white aluminous patches and at places has got the mammiform
structure and glaze. This aﬂpcars to be an i situ lateritization of the underlying Vindhyan
quartzites, the outcrop of which is seen in the neighbourhood. It cannot be assumed that
because there are sandy grains in the specimen, it should be of the detrital variety, since
the parent-rock from which it developed is itsell quartzite. Around the Mirzapur area
laterite occurs in scattered patches on the Vindhyan uKlamis of the northern part of Rewd,?
In Baghelkhand a hill of Bundair limestone, 10 miles N.N.E. of Nagod, is capped with laterite,
and Baraundad Hill (1,400 ft. high), of Kaimiir sandstone, south of Pariri, is also similarly
ca Laterite also ‘ caps the Pas of Sirgoojah, 30 miles south and even occurs north
of the Sone River, near Sookerit, 21 miles south of Chunar, on the Ganges."

Till we get a section, as in the Narmadi, where the Pleistocene cycle is in contact
against an eroded surface of laterite 10 make it belong to the Lower Pleistocene, it is not

ible in the present state of our knowledge to date the Mirzapur laterite.  All that can
e said of it is that it may belong to the same age or might even go into the Pliocene.

3. THE PALAEOLITHIC INDUSTRY
A. CockpurN's OBSERVATIONS

Palacolithic implements made of quartzite, chert and other stones were discovered
by Cockburn, as stated above (p. 40), on an undulating ground along the south bank of
the Balid Nadi, an affluent of the Rihand, forming the border-line between the Mirzapur
District and Rewd (pl. XIV). They occurred, Cockburn records, in great profusion in
a gravel-bed which was in some places exposed and disintegrated but, in another, lay
beneath an alluvial stratum varying in thickness from 8 in. to 20 in. Where exposed, the
E:‘\rd was cemented into a mass by the carbonate of lime, and sometimes the implements

1 be extracted with a chisel. * The village of Mahri in the vicinity of the Bichi Nala
forms the extreme castern point where the implements have been obtained, Hinauti forming
the extreme western pe The gravel was composed of * quartzite, vein quartz, chert,

A tourmaline, granite and epidote ', etc. It rested upon a Talchir boulder-

of Permo-Carboniferous origin, which rested in its turn upon the strata of red
and green sandstones of the Barakar group. No animal-fossils were found by Cockburn

in association with the artefacts or in the immediate vicinity. The tool- vpes were neither
described nor illustrated by him. ¥ ‘

' The Geological Survey of India informs us that this area has not been surveyed in great
detail and that so far as is known it belongs to the Dhandraul quartzites of the Kaimar series in the
{Upper} Vindhyan formation.

* Krishnaswami, op. cit.

* C. S. Fox, “ The bauxite and aluminous laterite occurrences in India’, Mem. Geol. Sure. Inds
XLIX (1998}; Pp. 105-7.

* Cockburn, op. ait.

44



THE LITHIC TOOL-INDUSTRIES OF THE SINGR.IULI BASIN

It looks as though Cockburn could not distinguish the boundary between the
Peistocene [Tuviatile gravels yielding Stone Age ools and the glaci-Huvial morainic deposit.
The tools collected by Cockburn were deposited in the British Museum and so were not
siailable o Indian scholars,  Thus the importance of the region received no notice,

In 1847 Oldham picked up a few palaeoliths near Rewi Town (in the Tamasa basin) ;
hese, later recorded by Foote,! belong to the same lithi-cultural region as our Singrauli
hasin tools  below, p. 63).

B, TeHE PALAEOLITHIC LOCALITIES oN THE Bawui Napl

~ About 15 miles due west of the Bichi Nala is Kotd. The section exposed in the bank

of the Balia Nadi, at the Z-shaped bend between the village of Kota and the junction of
‘the Balid Nadi with the Saurd Nila (Locality I) shows about 10 ft. of mouled clay con-
wining a bed of gravel. It is covered with loamy sand with layers of lime concretion
ik ) and about 18 in. of a light brown soil. The section measures about 20 [t, and
 ber is not exposed. It is possible that there is more than one laver of gravel in the
_mottled clay,

21

I D T

" l"ml‘
1T Leannan I7191
e IMPLEMENTIFEROUS
+ 52 pENBLE BED °°

Y

a_% RIVER BED

FiG, 2. Diagrammatic section oppusite Hinautt on the Balid Nadi

A few miles south of this the acolithic site was located, o posite the vill ] of
Hinauti, on the southern bank of Ih]:alﬂnlii Nndri:djun inside the Rewd borders.  West
of Hinauti, past the junction between Balia Nadi and Saurd Nili, where the river meanders
and strikes the southern bank (Locality 1) the cliffsection (pl. XV) consisis of a thin
mantle of surface-humus, underncath which is a vellowish alluvial silt of 5 fi. thickness
with kankar pellets (fig. 2). A pebble-bed, 3 ft. thick with kankar nodules and containing
ools as well, comes next, passing downwards into an underlying sandl and kankar dcpus;l
"lh.‘ stalactites) of equal thickness. This, in turn, rests upon the Talchirs, the bed-rock,
Which is d to a considerable height in the ¢lifl. g sl ol

Downstream from Locality 11, not far from Hinauti, the secrion (Locality 111 Iu
esentially the same as in Lm'ali'q; 11, but the surfiace of the Talehir conglomerate s only

— e Fan - - - -
'R, B. Foote, Indian Prekistoric and Prawohistoric Autiquitics=—Noles on Ages and Distribution {
161,

i),
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about 6 fi. above the floor of the Balia Nadi, and the whole section measures hardly more
than 12 fi. in height.

A couple of tooks, both of them Early Sohan pebble chopper types (nos. 1-2, fig. 5;
pl. XVI) in a rolled state, was found in sify in the derived aggradational pebble-deposit in
this section, but the majority of the artefacts, as seen by us, were lying in the fuviatile
anul. resting inseparably on the glacial moraine on the highest reaches comprisi

pebbles and boulders of all sizes from an oval pebble one quarter of an inch in ];nu;nl;ﬁ
to blocks 15 fi, in diameter . The Talchir boulder-conglomerate having supplied in-
exhaustible lithic raw material for the tool-makers, the site became a factory. There was
no way of differentiating the Pleistocens fluviatile gravel from the Permo-Carboniferous
morainic deposits by their dlat physique, except through the artefacts incorporated in the
former. In fact, Professor Zeuner points out (below, p. 64) that the reason for this con-
fusion may be that the ancient land-mass was drowned by deposits and the re-deposited
_gravels were formed on the humps of the Talchir conglomerate. The absence of a fossil-
m'iziqn in between may not weaken, as Professor Zeuner is inclined to think, this h
thesis, as the horizon itself might, in the observed places, have been denuded away.

Can there be any chance for some or all of these tools, found on the polygenetic
- gravels of the glacial moraine, to be freaks formed by natural agencies suchas ice »  Here
the interesting results arrived at by the Abbé Brueil! by the study of the effects of glaciation
of both pre-human and human age on pebbles call for relevant consideration. The Abbé
has pointed out that in some of the South African glacial deposits, which are undoubtedly
pfemnn', owing to the crushing burden and shifting stresses of the movement of glacial
deposits, material that simulates elementary artefacts i;rpmduccd.

But as far as our region is concerned, this aspect of the problem need not trouble us,
as the Pleistocene mantle (re-deposited) gravel was not subjected to any friction as the
moraine in deeper parts, and none of the tools shows ial striae to account for their
having been fabricated by ice. In fact, no. 19 (fig. 4 ; pl. XVII) shows glacial striae only
on the big cortical patch and not on the prepared surfaces, which clearly indicates that the
striac are earlier in origin than the palacolithic artefacts. Besides, a close examination of
the collected tools shows that they were all made by a very complicated technique pro-
ducing tool-patterns such as handaxes, cleavers and choppers, and it is very hard to imagine
any cy except human for their fabricarion.

C. GENERAL CULTURAL ELEMENTS

Palacoliths were found on the Rewd side of the Balii Nadi on the eroded surface
of the Talchirs and only very few were available on the opposite side of the river within
Mirzapur limits, the alluvial surface of which is at a much lower level and is so younger.
Almost all the tools in the collection are made of quartzite excepting three, which are
made of vein quartz of milky variety. The artefacts consist of a large series of Abbeyillio-
Acheulian bifacial handaxes, with a minor assemblage of f:hhlc and core (chopping)
tools forming 15 per cent of the collection, The biface tools include a well-represen
group of cleavers of many types. Apart from these there are numerous ﬂnkts:cﬁoth real
tools and waste flakes, munnni;:ﬂ?u_ per cent of the entire collection. Of the good
flakes there is a dominant * proto- ois ’ forming 18 per cent. There is a further
7 per cent of undoubted Levallois {fnr:tﬁi—pi:ﬁ'nnntﬂ] flakes also.

' Abbé Henn Brueil, ‘A prelimi survey of work in South Africa’, The South African Arches=
logical Bulletin, 1, no. 1 (Dec. lm},p'::t;:‘f. ¥ = A
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D. MEETING PLACE OF THE 'SOHAN' AND ‘ MADRAS' INDUSTRIES

~ Movius has pointed out that the Sohan, Choukouticnian and Patjitanian form
the western, northern and southern frontiers of the * chopper-chopping tool * culture area,
‘with its focus. in thc' Burmese Anyathian.' As the Singrauli basin lies medially on the
| Sohan-Anyathian axis, can it be that the industry of this region was inﬂur.n:ur by - this
‘Sghan ‘ chopper-chopping * tool-complex, especially when we have observed a minor
amemblage of pebble tools forming about 15 per cent and recalling typologically such a
' culture-complex ?
Movius has analyzed this tool-complex into the * choppers, chopping tools, hand-
adzes, and proto-handaxes *. According to this terminology, our pebble tools consist of
about eight * choppers ', many of them recalling Early Sohan prototypes, and about half-
s-dozen * chopping tools ', these having been made both on pebbles and on cores. Thus,
‘gut of the pebbles we have a couple of rostro-carinate-like tools, a few alternately jagged-
‘edged pebble * chopping tools * and some small Early Sohan choppers. Among the cores
there are a few * chopping tools ' with a W-like working-edge along a portion of the peri-
pb:r{ Apart from these, there is a specimen of a ‘ proto-handaxe . Hand-adzes are
otally absent in our collection.

The coups-de-poing are of the Abbevillio-Acheulian series, consisting of free-flaked
pyriform handaxes, ovates and long round-butted evolved Acheulian tools exhibiting
| controlled flaking all over and with a tongue-shaped business-end.  Some of the Acheulian

are made on Attirampakkam (Vaal) technique, Three of the exceptional quartz
toups-de-poing in the collection arc rolled.
| Besides, there are cleavers which are of the straight-edged round-butt type, oblique
aitting-edged type and triangular pointed-butt type, many of them employing the
“Aftiram m (Vaal) technique. The handaxes and cleavers form 43 per
cent (35+-8) of the collection and bear close typological affinity to the Madras industry.

inally, there are a few cores, also bifaci _mchnmctcr_,a!lufwhch belong to the
Clactonian technique and comprise biconical, discoid and spindle types. A few of them
conform to certain tool-types such as scrapers. Thus, though the ° depﬂ'-chﬂpm
100l (Sohan) complex had influenced the Singrauli industry, the dominant phase
was a bifacial one and therefore akin to the Madras industry. . "

The following table shows the number and percentage of the maim palacolithic 1ypes

in the collection.

Tope of implement Total Poceiagt
" Chopper-chopping ' ol .. 17 J i .
[ "Hand-adzes ' ot e .
| "Proto-handaxe " ... e e E;_______ _.!_::9,_ A
— e e T
8 73

| s *
' H. L. Movi ., * Early man and Pleistocene stratigraphy in southern :
. of the Pa&oéru;lfgurum of Archaeology and Ethaology (Harvard Univ,, Camb, Mass.}, XI1X, r;qn. :
Lower Palacolithic cultures of southern and E 4
XXXVIL pt. 4.
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E. STATE OF PRESERVATION OF THE TOOLS

Owing to the absence of evidence for any stratigraphic relationship of the pebble:
tools with the bifaces it is non possible to say which of the two was earlier in the Singrauli
basin. At the same time, due to the fact that the former are found in associstion with
the laties it can be said that both of them belong 1o the carly Palacolithi stage,  An
examination ol the collection shows that the pebble ools look comparatively more wom
than the bifaces, many of the latter having an almost fresh appearance.  Henee it is

ible that the pebble-group mayv be older in age than the bifaces, purely on the hasks
of their étal physique.

F. * Proto-LEVALLOIS® FLAKES

Let us consider now the nature of the flakes in the collection. In the majority of
«cases, the siriking platform is plain and unifaceted and the flaking angle generally ranges
from go® 10 125°.  But neirly 70 per cent of the good flakes, on goniometric analysis, were.
seen to have llaking angles ranging from 90" 10 105" only. Further, there is some kind
of ation of the flakes inntﬁlis group, comprising nearly 1§ per cent of the collection, !
and some of the flakes exhibit a battered instead of a truly faceted platform and with
flaking angles of voughly go".  All these would point towards a1 ° proto-Levallois * flaking
technique.  Besides, true Levallois tools are also present, forming roughly 8 per cent
of the lot, and a remarkable feature is a nosed end-seraper on i Levallois flake showing
nibbled retouch, which should be ascribed to the Upper I];alm'lithir ot purcly typological
grounds. The ' proto-Levallois * and the true Levallois flakes comprise tngcthfr abou
26 per cemt of the collection, and this would definitely reinforce the conclusion already
arrived at on the basis of pebble 1ools that the Sohan tradition is clearly apparent in

tlnﬂ: Singrauli lithic industry in the same manner as it is present in the Potwar area in

us, the best that can be said about the Singrauli lithic industry is thar it represents
an essentially Abbevillio-Acheulian (bifacial) core-industry and is influenced by the Sohan
(Levallois) flaking technique. The industry may be safely ascribed o the mid-Pleistocene
od, as a similar cultural association was proved to belong to the mid-Pleistocene
5"13& Terra on palacontological grounds in the Narmada which lies as far south near the
ropic of Cancer as Singrauli basin is to the north of it.

G. LiNK BETWEEN SINGRAULI AND MAYTRBHAN] INDUSTRIES |

 Having pointed out that the dominant industry of the Singrauli basin is a bifacil
core-industry, attention may be drawn to the discovery in Mayfirbhanj (Orissa) of an
overall bifacial industry, prevalent in theybasins of the Swarnarckha and the Sankh," the
headwaters of which are hardly 200 iley south-west of the Rihand. Possibly there art
many unrecorded palaeolithic sites to be linked between these two regions by a thorough

xploration. The similarity of the ?uanzitr industry of both these areas is shown in the
bifacial tool-types such as Abbevillio-Acheulian coups-de-poing, various cleaver-type
and scrapers on cores and Clactonian flakes. At the same time there appears a certain
amount of development in the Singrauli industry over the Maytirbhan) one, in which
region progress is considered to have been slow and spread over a fairly long Pﬂ'h's'

" Bose and Sen, op. cit.
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Perhaps the Singrauli tool-makers were nitially vitalized by the Mayiirbhanj bifacial
industry and advanced at a faster rate than their inspirers, owing to the influence of the
Sohan technique which gave a stimulus to the flaking capacity. This is clearly bome |
out by the nature of the flake tools in the Singrauli basin as investigated.

H. DescmPTION OF THE PALAFOLITHS

(i) Pebble tools (fig. 3 ; pl. XVI)

These are eighteen in number and consist ;r both primitive as well Ias ag]vanmd
choppers and chopping tools and scrapers of the Sohan type. The material in all cases
is J:E:Ec—g'rlinm]' 3 and brown quartzﬂf.

1. Primary flaking.—This is a split-pebble tool, with a flat u%qm cortical surface
and roughly flat underside formed by a lew irregular flake-scars. iree-fourths of the
periphery is steeply flaked. The tool is a ‘ chopper ', the edges of which show battering
due to use. Found in situ in the gravel-section at Locality I

Secondary working.—None.

Name and age—Pebble chopper ; Early Sohan.

2. Pri ing— The implement is made on a broken pebble from which, by
unifacial free-flaking using the natural plane-surface on one side as striking platform, a
wavy edge is obtained almost across the length of the pebble. This tool was in silu in
the derived gravel-section in Locality II. The sinnous working-edge shows signs of use,

Secondary working.—None.

Name and age.—Pebble chopper ; Early Sohan.

.y« Primary flaking.—These are pointed rostro-carinate-like digging tools with
roughly Hattish ventral side formed by the removal of a few big flakes struci from either
margin, and the dorsal side has a medial ridge with flakes removed towards the hump from
the margin and merging with the cortical butt-surface. While in the case of no. g the
pebble cortex is retained on half of the dorsal side, in no. 4 it is patchy in the butt, and
the ool is flaked all around and has a flatter ventral side than no. 3. Snll no. g is a better-
flaked tool, and apart from the flaking on the dorsal side two more small flakes on the
ventral surface removed from either side of the tip have bestowed the tool with a particularly
cfficient tip for picking

iy working.—Little or none. -
Name P&de J%f?'a_k_ hblTr:}:nol ; Early Sohan. 14
i ing.— This is a pebble toal having the cortical surface for the greater
part o?lht Pthﬁ its the butt end trimmed by a]tr:rmtteg flaking resulting in a mn:-uqmwﬂ
wax working-edge. There are eight {5-1*1{}, three of medium size and the remaining four
small, of this type of choppers which recall their Sohan prototypes. )

Secondary ‘working.—Practically none, though the tools show signs of battering, due
10 use.

Type and age.—Pcbble choppers ; Early Sohan. :

13. Primary flaking—There are three tools of this type (nos. 13-15). Thisisa core
chopping tool made on a flat block of stone and is hifacially chipped.  In all the cased
the edge or part of the edge thus produced is markedly sinuous forming a broad W—ﬂl_ﬂ!ﬂﬂ‘i‘
edge since it is worked by the intersection of alternate flake-sears. They show battering
and considerable signs of use. :

Secondary werking —Little or none,

Type and age.— Pebble chopping wols ; Early Sohan. |
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18. This is a crude pear-shaped-tool with a flat underside resulting from fat fi
and with the upper side steeply flaked around leaving a central ridge. The margin is
ly flaked nnlx' on the upper side using the ventral flat surface as platform n:su]tmq
m a rnughl:.v lano-convex cross-section. This tool may be taken as representing Movius
Pmm—hmdmm*’ and as typologically transitional between the pebble chopping mols
and the bifacial coups-de-poing.

(ii) Handaxes, ovates and cleavers Lﬁgﬁ. 4-6 ; pls. XVII-X)

Of these, the handaxes and ovates are thirtyeight in number (19-57) and consist of
a crudely finished group (19-44) and a well finished group (45-57), big and small. Ex-
cepling of them, which are made of dyke quartz, the material is throughout generally
grey quartzite. The Abbevillio-Achenlian series of bifaces is completely and admirably
represented in the collection.

HANDAXES—19. Primary flaking—One of the outstanding specimens in this series
is a giant handaxe of red sandstone nearly 10 in. xc? in. and with a thickness at the butt of
approximately 4 in. It has a [I:oinmd business-end and a heaﬂudy and is typical of a

free-flaking stone technique. It is a flake tool with a p e-surface on the under-

side. On the upper side there is a cortical patch on one and a single negative fake-
scar creates the te margin. The cortical patch exhibits glacial striae, the material
being a morainic

Secondary working.—None.
?jp and age—Early Abbevillean handaxe.
~—This is a heavy thick tool, with a parallelogram cross-section,
ulnined free ing along the margin. Thﬂcmmmofwhjthusmmnmnq

ncrnnthe aftt:ﬂhmwnmam of the tool.
T}pt and age.—1I Abbevillean handaxe.

—The tool, rhomnboidal in msncnun, has a heavy butt—cnd with
the umf:md ibiting a smooth convex primary flake-surface formed by a stroke.
The tool thins down towards the working-end to a square cutting-edge instead of a tip.

Secondary .—None.

ijz and age—Late Abbevillean handaxe.
22. Primary flaking—Medium-sized handaxe, with a pointed tip and with a low mid-
nb pmt on both sides, the cutting-edges along the obtained by alternate flaking.

T_mui Wﬁ mu:hry mp—ﬂakmg the margin.
%—fhnn, pw—uhnpcd tool made on a cortical flake, the ventral

ﬂ:llt—surfam of which much marginal tnmu:ung by st
Secandary wor along the edge mng.ttn anﬂ
Type and age.— eulian himdaxc.

24. Primary fluking.—The smallest of the handaxes (2} in. xdllm,x:m} nfbh:lh
Eﬂzm: A core ool with large flake-scars on both sides and with a jagged free-

-end. Has sharp sides and painted tip.

Secondary w —Only near the tg-end, making it thin and pointed.

Tpe ;rnd M%up—de—pmngmé mid-Acheulian. ]

30. Primary —A triangular tool with the ventral side almost ﬂ-ﬂy
worked and with the dorsal right margin as the working-ed The ti ted.
twol is very much rolled. SRpc PP -

* Mowius, op. ail. (1944).

52




PLATE XVI




PLATE XVII

62}

=
s
=1
x

I hleiallen.




PLATE XVIII




(v afiod aae ) Duwwsd-ap-sdnoa







ANCIENT INDIA, NO. 3

Secondary working.—None.

Type and age.—Late Abbevillean handaxe.

Primary flaking.—Of the better-finished bifaces this is a tool made on a cortical
flake ﬁl.t with the pebble-surface secondarily worked out except near the butt. The
underside is a concave ﬂakt-sﬂacc. 3 fik
Secondary working,—By use secondary chipping and st ing technique sha

are obtained m: gthcr margin and the uF;: of the tnnlq:i.uclfis thin :m:iJ pointed.
Type and age—Handaxe ; mid-Acheulian.
ﬂﬁ Primary flaking—Small flake wol with pointed tip, carefully-trimmed sides
R EiRE—Steo-faid loyed ighten the ed

Secondary —St in oyed to straighten the edges.

Type and dg—-Ha.nde: : mgdfizhcum

EvoLvep AcHEuLiaN Toors.—There are eight well-executed coup-de-poing speci-
mens (nos. 45-52) of the evolved Acheulian stage, of which no. 44 is made on arkose, no. 45
on dirty chert with a geode of quartz-crys no. 46 on l'js}pathic paragneiss (a rare
material in the palacolithic industry) and nos. 50-52 on white dyke quartz, All of them
are pyriform handaxes in which the sinuous rim 'E:s iven place to a sharp straight cutting-
edge due to secondary chipping on the sides and the margins.

45. Fmﬂa&mg tool on arkose (a rare material), flaked and trimmed on
both sides, feather-edge, but some resolved flaking oo apparent close to the
periphery. The ~end is carefully rounded and the is Ha:tmrd tongue-like.
Secondary working—The edges are made straight and by step-flaking, following

Type and age—Coup-de-poing ; middle Acheulian.

4&" Prim:;' —Core tool on very difficult dingo:h material, fractured
across and with a of quartz-crystals. Trimmed on both sides, with feather-edge

ue.
and resolved flaking as in no. 45 and having a biconvex cross-section,
1y working. —Step-flaking loyed to make the edges straight and sharp.
Type and oge.—Coup-de-poing ; middle Acheulian.
47- Primary flaking.—Sharp mped core tool on felspathic paragneiss, the
Tarest material in th':ui; ithic industry, worked dexterously on both sides
o wiug The mthm‘ dm;? towards a pointed tip.
econdary ing.—Edge straightened by step-flaking technique.
2?: and agl.—Gunp-de‘Eng, middle eulian.
Frimary ~—4A thin pear-shaped tool, on green laminated quartzite looking
lileu-np;nmhr!;u Fmvmspei:mmw_mking.
Secondary working—Fcather-edge step-flaking employed.
Type and age.—Coup-de-poing ; middle Acheulian.

49. Primary —Thin -shaped flake tool, exhibi flat, smooth cortical
gunnﬁmsnth:vmu:lnd Thetg::lmzpf::g:hm slightly ungmttr,‘]mmm
-end i

poing ; Acheulian.
Mmﬁmﬁ!g-;—ﬂft{ammrmhmduumdcindyh uartz, nos. 50
::l.l& 1 i hmﬂnaﬂmkgrnh-mt;zn&ndnn.mil: i tool.
e wen . lled.  Considert i 5

the rest of the Acheulian coups-de-poing, Ry be e



— e ———

Fic, 6. Ovater and cloavers. §
55

- — =



Ao s e




PLATE XX




PLATE XXI




PLATE XXII




PLATE XXIII
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Primary flakimg—Small, neat, broad, ovo-pear-shaped handaxe (4 in. x2 in.
Jin.), prepared by resolved flaking. Near the butt -I;nd f.h-:rlfiﬂ a veinlet uiijwhiw qum;
running across the width of the ool
Secondary working.—Step-flaking employed all round the edges,
gpf and age.—Coup-de-poing ; middle Acheulian, ‘
VATES.— here are four advanced ovate handaxes In three of which (nos, 54 to
56) Attirampakkam ﬂfa:ﬂ} technique on flakes has been employed.
Primary flaking.— Flake ovate on arkose, like no. 45, is prepared by Attiram-
; (double Vaal) technique and is almost & cleaver, with broad cutting-edge instead
of a poinl::rd tip. *Thr: specimen IrJisl;ﬂnm-:h weathered,
~ Secondary working.—Steep-cn flaking along one edge, the opposite sharp
being the meeting of the two primary ﬂnkt-ﬁurfa?ﬂ. ¥ HESE il
Type and age—Ovate handaxe ; middle Acheulian,
Almost similar 1o 54 but without a cleaver-edge.
gi Primary flaking.—This is again a flake ovate which has a thin cross-section all
along, a concave ventral primary flake-surface produced by Attirampakkam (single Vaal)
technique and a smoothly-chipped. dorsal side.
Secondary working, — flaking, more apparent on the ventral surface along

the edge.
' 5:,# and age,—Ovate handaxe ; middle Acheulian.
57. Primary flaking—This is an ovate tool on black flint, patinated to a dull cream
_eolour with the top and bottom edges broken, exposing the flint (perhaps accidental,
due to cattle-movement). The toal is flatly chipped all over the dorsal and ventral surfaces

-

‘and has a sharp margin all around. It is flat biconvex n cross-section.
" Secondary working.—Resolved and feather-edge flaking employed to smoothen the
sides and to get sharp edges.

Type and age.—Ovate handaxe ; middle Acheulian. _

CrLeavers.—These are nine in number (nos. ﬁﬁj, representing all the three types
of cleavers, on core and flake, viz., the semi-circ or flat-butted ones with a mz%t
cutting-edge (nos. 58-63), the asymmetric cleaver with an oblique cutting-edge (nos. 64~
65) and a triangular-shaped cleaver with the straight edge (no. 66). )

58. Primary flaking—This is the biggest specimen (6 in. x4 in.x 1] in.) among the
cleavers and has an almost flat dorsal side with high peripheral mw
towards the centre. On the ventral side, one ‘mhnegam-e ,:%
halfway down results in a cleaver-edge by meeting the dorsal surface.
technique employed is the Attrampakkam (Vaal) technique. tool shows great signs

of
Secondary ing.—Little or none.
Type and age.—Cleaver ; middle Acheulian. : i
59. Primary flaking.—This is an exquisitely-made core cleaver with the business-
resulting from the mecting of the domsal cortical surface with the smooth primary
frae on the ventral side, employing Attirampakkam (Vaal) technique. e tool
a biconv -section. _
mgﬂum.—ne edges are all chipped by resolved flaking, and the butt-end
is carefully rounded.

Type and age.—Cleaver ; middle Mhmlhﬂ&u
i i as above,
o !erghl:ed‘gﬁd A * of cleaver with the dorsal side havi

Pri ing.— Thisis a * guillotine type L
a tmﬁiy-ﬂa’??yrm ridge formed by the convergence of marginal flake-scars a
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with a single primary flake-scar on the ventral side, the meeting of the two resulting in an
oblique cleaver-edge.

Secondary working.—Little or none.

Type and age.—Cleaver ; middle Acheulian.

66. Primary flaking.—This is the only specimen with a triangular shape, a straight
cleaver-edge and a pointed butt.

Secondary working.—Little or none,

Type and age.—Cleaver ; middle Acheulian (?),

(151) Cores (pl. XXT)

The cores all belong to the Clactonian technique and comprise the biconical, dis-
coidal and _;Emdh- types. They are eight in number.

67. is is a huge crude ellipsoidal Clacton core 6 in. X5 in.x 4 in. in dimensions
made by stone technique. Broad steep alternate flakes removed from the margin along
the periphery make the edge sinuous.

Type and age—Early Clacton core ; middle Acheulian.

These are similar to no. 67 in technigue and biconical in shape, but no. 68
has unusually fresh flake-scars and a sharp edge.
These are flattish discoidal Clacton cores as compared with the previous

. Nos, 70-71 look rather rolled in appearance. No. 72 is a tiny biconical core,
%ynin.m}in.x: in., which has an equatorial edge due to alternate ﬂahlz

has one side retaining a central cortical patch. tool is typically Sohan and
probably a scraper.

Type and ~—QCore-scraper ; Sohan.

L7374 T two are spindle cores, of which no. 73, made of cherty material, has
lt\\m:dmlrgmduetuluﬂumiv:ﬂnkingh}' turning it around the long axis.

(@) Flake tools (fig. 7 ; pls. XXII-XXIIT)

Thncmmcnryﬁvcﬁalniuthnmﬂmﬁm,myufwhichmmpeulﬂud'
waste flakes. A majority of flakes has plain (Clactonian) platform. On an average the
ﬂihuare&m.mlcngthlndthdtphwinlmdiﬁunhﬁhiyﬁuh,thuugh there are a few
rolled specimens.

7581,  (Proto-Levalloisean flakes). Primary flaking—The best of this
nos. ;5-Bt.mﬂnkp withnblndiahupmt,mychnrin:gm 76, 77 and Bo. Nos. m
81 show the battering of the edges due to usage. Nos. 78 and 79 are fairly rolled. The
striking angles are round about go® in all cases, and no. 80 shows a battered instead of &
prepared platform.

Secondary working.—Little or none.

Ags.—Middle Acheulian,

82.86. (Levallois flakes). Primary ing.—These are true Levallois flakes with
grrpargd platforms with their opposite ing secondary trimming, turning the

lakes into scrapers. Nos. 85 and 86 are notew, examples of ‘nibﬁ!nd " retouch.
No. 86 is a nosed end scraper and is logically Upper Palacolithic (Aurignacian ?).
E:. B5 is :dbmad convex scraper, Nn.tyﬁi: a scraper where the secondary trimming of

lower edge is s T

: 15 steep, almost go°.
Age.—Middle Acheulian, or probably later,
Mostly discoidal (tortoise) scrapers. Primary ng.—No. 87 is crude
on a clumsy flake, No. 88 is fairly ci scraper rather rolled prepared both on the
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ventral and dorsal surfaces. No. 8q is thi patinated into a colour and with ed
‘showing steep retouch useful for scraping. "No. go is the finest Eﬁﬁﬁl'm group with prcpafg
tion complete all over and with a sinuous edge useful for cither chopping or scraping.

Type and age.—Discoidal (Levallois) scraper-cum-chopper ; middle Acheulian.
4. THE MICROLITHIC INDUSTRY

A. RELATION OF THE MICROLITHIC SITE TO THE OTHER SITES IN THE REGION

| A microlithic industry was noticed hgqth: first author about 4 ft. below the Upper
Alluvium along the southern bank of Balid Nadf near Kota. It is predominantly a limpid
quartz indusiry, the supply of vein quartz for the tools being amply available in the reefs
and d;i_kt:s in the granitic area at Kathwir (24 1" 90" N.; 827, %) nearby in the south,

he presence of microliths in the top layers of the Older Alluvium of the Balia Nadi
shows clearly that after the end of the p lithic period in the Singrauli basin, a micro-
fithic culture flourished on the river-banks, as a result of a progressively desiceational
thange in the environment since the palaeolithic period. The site could have been a
factory-site as is suggested by the concentration of microliths and the scatter of waste flakes
m close association. This site is perhaps distributionally linked with the microlithic sites
discovered by Carlleyle’ and Gordon? in Banda, Bundelkhand and Baghelkhand. Sdill,
unlike those sites, the present one has hardly one or two specimens made of chert or
 thalcedony, the rest being of milky refractory quartz, which is responsible for the poor
workmanship of the tools and is, in size, microlithic of necessity.

B. NATURE OF THE INDUSTRY

In the bulk of the collected material, consisting of both cores and flakes of vein quartz,
there are seventyfive specimens which may have been r artefacts. These microliths
comprise i mixed industry, predominantly characterized by parallel sides and blunted-
backed blades, thirty in numﬂcr, with the former comprising crude primary flakes as well
4 a few good retouched specimens and the latter worked by steep retouch.  Further, there
8 a series of lunates; ten in number, with both the chord as well as the arc blunted and
‘mostly crude, but three good ones show retouch. There are, again, some almond-shaped
‘points, mostly on tiny Clactonean flakes and worked round the margin. This ﬁggmup
Confains an exquisite specimen of cordiform spear-head of erystal quartz (no. 132, fig. 8),
‘more than 2 in. in length and about 2 in. in width and pressure-flaked all over, which
| Could be easily taken to t a ‘late Acheulian or early Mousterian* cordate cuur-
fe-poing. It is a wonder how this specimen in brittle material withstood the flaking in
E‘: of the serpentinous crack ing across it. In consideration of its extraordinary
sreshness and the unworkable nature 3iumterial and a number of tiny tools of a similar
function of the same material among the microliths, it would fall in the Mesolithic milieu.
The technique involved in the microliths indicates a survival of the palacolithic tradition.
| There are a number of cores and flakes, some of which look sorts of scrapers,
mcluding two diminutive pebble scrapers. There are many (accidental) piercers, some
of which show signs of use. There is a mxrimmunhmd'bunn in the collection
. i mm{m.tjg-xﬁu.ﬁg.ﬂ;p.mmwhchmibum-ﬁcnnm

" 'V, A. Smith, ' Pygmy Flints", Jadian Antiguary, XXXV (1006, pp. 18 =
J= *D E:Gurdun. ‘The I‘liﬂdilhitill:lu?hiﬂ of India ', Hn.l’f:&'lmm indusines
W the Holocene in India and Pakistan ', Ancient India, no. 6 (1950), pp.
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perceivable.  Many of the blades have vestiges of the bulb of percussion on their prinm
flake-surface, and some of them develop into arrow-heads. There ure particularly two t
which are worked like arrow-heads and have a crude shoulder and wng  nos. 138-30,
fig. 8; pl. XXV). _

The industry as a whole can be characterized as o non-geometric one denoted by
parallel-sided blades, lunates and points of milky quariz. Only a lew tools are either [ini-
shed or re-touched. Even of the lunates, only three are anywhere near perfection. The

eral nature of the tools reminds us of a degenerate Upper Palacolithic blade-tradition,
e industry, devoid of any associated pottery, can pmgably be ascribed to an early
Mesolithic period.
The following table shows the number of each type in the collection.

Types Number
Backed blades ... 19
Parallel-sided blades 12
Lunates 10
Cores and core-scrapers 10
Accidental piercers 8
Miscellaneous worked flakes 7
Almond-shaped points 6
Arrow-heads 2
Flake-blade 1

Total ... 75

——

C. DescrIPTION OF THE MICROLITHS (F1G, 8 ; PLS. XXIV-XXV)
(t) Lunates (mos. gi-100)

Some are crude but others are fairly neatly-made specimens.  Six of them have blunted
chords (nos. g3, 04 and g97-100) and the rest are of the usual blunted arc type. Ina
majority of cases the lunates are so crude that both the edgesare not much worked, and
the chord in two cases (nos. g5 and 97) makes a double concave curve instead of a straight
line. Only four specimens (nos. g1-04) are finished ones, and three of them show signs

of use.
(1) Parallel-sided blades (mos. 101-112)

These have both sides sharp with a low median ridge. The undersides ure
flat primay flake-surfaces, and many of the tools denote signs of use. Three of the

mens are elongated and have converging sides, which perhaps indicate that they could
have devel into arrow-heads as well.

(#i1) Various blunted-backed blades (nos. 11 3-131)

These have a bi and cruder facics (nos. 113-120), eight exhibiting only pﬂmﬂg I
flakes-scars and generally varyin; from a triangular to quadrangular cross-section and with
the absence of any working. ~ The rest have the working-edge with high retouch, though
intentional backing is visible only in about half-a-dozen specimens, and some of thest !
are fragmentary. Aqume blades shows some part of the edge serrated due to use- )
There is one pointed e on a thin concavo-convex flake of greenish chert.

6o
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{1w) Almond-shaped points (nos. 132-137)

Of these therc is an extra-big specimen of crystal-quartz ; it is a spear-head and is
executed after the immaculate late Acheulian or early * Mousterian ' cordiform t pe,
worked on both faces and with sharp edge all around. Of the remaining five, all of wzn:h
are almond-shaped and are made on milky quartz, three have a relatively better trimmi
with their underside showing the primary flake-surface in some cases. They are mostly
of the same size. They might have been used as arrow-tips and thus, with the simil
in material and function to the bigger cordiform type, may appropriately be classed
together in the mesolithic mileau.

(v) Arrow-heads (nos. 138-139)
are two specimens of this. One of them (no. 139) shows a left-handed shoulder

d the other shouldered on both sides with a rudimentary tang. This tool-type has been
iced by Gordon also.

EE

(03) Piercers (nos. 140-147)
Most of these are accidental tools though showing in some cases signs of occasional

They are mostly on thick flakes and cores, roughly triangular in cross-section and
L have been used as piercers,

T

(vid) Cores and core-scrapers (nos. 148-157)

These are ten in number, most of them irregular micro-cores. Of these there are
two diminutive core-scrapers, one of them retaining a cortical surface and the other, of
crystal-quartz, showing working all over.

(ziit) Flake-blade (no. 158)

This is a thick flake of green chert, rather bladish and of triangular cross-section.

:&;hﬂ:iu some trimming at one of its cross-wise edges, with an adjacent lengthwise blade-

(ix) Miscellaneous worked flakes (nos. 15G-165]

These contain a few thick flakes, mostly oblong with working and marks of usage
along some part of the edges. Amn:mgl;. these are two bladish flakes in which rudimentary
traces of angle-burin facet seem to feature, though this does not repeat definably in any
other specimen to make it a definite type-tool.

CONCLUSION

The expedition 10 the Singrauli basin was undertaken mainly for a field-investi
tion of a specific issue raised by De Terra more than a decade back. It resulted in t
discovery and location of not only the laterite and the palacolithic site on the Balia Nadi
not far from Kofd but also a microlithic site on the bank of the same river. These two
industries occur in the Rewd region as well, wherefrom a few palacolithic tools were found

fiz







W) wOLaed &) __.__.__. KN __:. ._..q_:._.m.. ..._.__.__..‘___
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in 1897 by Oldham round about the Rewa town in the Tamasa basin (fi . pl. XXVI!

There is, however, a notable difference between the raw material of tiheglifx;ip;i;la:nﬁth}fc

industry and that of the Singrauli basin, the former being predominantly of * porcellanite

@ kmc! of hornstone or baked shale which’, according to Foote, ‘ occurs in the lower \I’indhym;

nr?fck:d 5"Eh':«: ;xuqzncdan;tqah{}r of hthe Rewd implements is shown by the fact that the un-
¢ ne is quite dark, and * the weathering of i

o gl ko b <o ering of the older breakage shows in shades of

400
Fic. g. Palacoliths from the Tamasd basin, Rewd, Vindhya Pradesh (Foote's collection,
Madras Museum). §

The material of which the Rewd tools are made is in fact black flint with its lamina-
tions i through the heavy pat A remarkable feature in this context
hh%m.ﬁd‘m i i collection betrays the same flinty composition
as, for example, the specimen no. 4078 of the Rewi collection and is also patinated in a
dirty cream | in-like) colour.* nismyingnfthcﬂimymwmm-ialfmm:hn
Tamasa basin into the Singrauli basin may represent 4 close cultural contact that existed

+ Nos: .p:'n_t;:- 4081 and 4104 of Foote's collection, now in the Madras Museum. Foote,

up. cil.

* Also, specimen no. 4081 of the Rewd collection appears 1o satisfy Movius’ *hand-adze '
and thus gives an additi significance to the prevalence of the * chopping-tool-complex " in
area.

b3
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between these two areas in the palacolithic times and emphasizes the need for a systematic
regional survey of the palacolithic industries along the river-valleys as an essential pre-
requisite for a study of the development and migration of Old Stone Age cultures in this
omn.

o Further, the occurrence of palaeoliths in the Rewa region along with those reported
from another place north-west of Rewd, near Raipur on the Yamuna {I‘rgm where
quartzite palacoliths, akin to the Madras industry, were discovered by C. Maries 1n 1894
and depasited in the British Museum) would clearly encourage anather link-survey of the
region E?::g between the Tamasa basin in Rewa and the Sohan basin in the Panjab. This
would help us in fixing chronologically the mutual reactions between the southern Madras
biface industry and the Sohan pebble-flake industry in this part of India. A similar survey
of the not too vast region lying between the Singrauli basin and the Swarnarekha and the
Sankh basins in Orissa (above, p. 48) is also equally desirable.

In this research the Geological Survey of India has to join hands with prehistoric
archaeologist for ﬂtuging the denudation-chronology of the Singrauli basin, where we
gotagli of a double cycle of deposition on the Rihand correlatable to a similar deposi-

cytli:E in the Bmhckilﬁ as well. This is all the more urgent as the palacolithic
site on the Balia Nadi is sure to be drowned once the Rihand dam is completed in a few

cars’ time.
4 The nature of the geological and physiographic problems connected with this area
is indicated in the ing observations of r Zeuner (made in correspondence) :—

" The section of Locality I' s an erosional phase which revealed the bed-
rock to below the floor of the Balia Nadr prior to the formation of the mottled clay and
the other deposits. The conditions are much the same as in river-valleys of other parts
of India. But Localities II and ITI show a very different picture, namely erosion through
hcd-roﬂ::i The mottled clay is largely absent. " Three alternative interpretations may ic
suggested :

‘1. The gradient of the rock-bench on which the deposits lie is flatter than that of
the present Balii Nadi floor. This would be in agreement with a larger water-volume
during the gravel phase. It would however be difficult to understand why the rock-
bench is lower in Locality IIT than in Locality IT, without the assumption of a course of
the Balia Nadi deviating considerably from the present one.

‘2. Since the valley of the Balia Nadf itself is likely to be a comparatively useful
physiographic feature of the area, it is possible that the gravel-bed was laid down by another
river, BP“;I-lel:ﬂ*:.r the main river, the Rihand. The difficy ty in this alternative is that it would
be di t to understand the unevenness of the bench of this river in the area unless one
assumes that the river was in ungraded condition.

3. The third alternative would be to assume that an ancient land-surface was
drowned by depesits, the mottled clay being in the depressions, whilst the gravel formed
on the humps. of the Talchir conglomerate, ibly directly from re-deposited boulders
picked up by the river from this bed-rock. ﬁf!‘unil-wmth:ﬁng horizon, however, was
seen supporting this alternative.

" The Bichi Nila, on the north side of the Rihand on the wa from the Rihand
crossing to Pipri,hmthtﬂmmnlmquencc of a large aggradation fo owed by a series of
erosional phases up to the modern level. Unless tectonic movements have made condi-
tions in this arca very complex, illf'l:zrmn that alternative 3 is the most likely. It will
_bemm_rytnmakca! X aﬁ mm'c}rni‘lhnlwchandnfthcﬂnp:n the floors.
in the Balid Nadi and Bichi } bdnr:thuarmkmhmergcdbytherﬂcmh-.’

* This and the following localities have been referred to above, pp. 45-46.
64
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Simultaneously the question of the age of the laterite has also o be tackled : one
has to mvestigate the climatic changes operating in the formation of laterites on higher
alutudes on the one hand and that of the kankar-formation in the implementiferous
fluviatile gravels of the river-valley lower down on the other, the lutter formation being
as highly favourable for the preservation of the Pleistocene fossil-remains as the former is
for destroying them. It is interesting to note that in the alluvium on the north bank of
the Son, some fossil-bones of Bovidae, and some Lamellibranchs were found and identified
as Batissa Petrolia and B. Crawfuvdi.®* This discovery, [ar away from Potwar, is likely
to re-awaken and stimulate interest in the question of the Plio-Pleistocene boundary in
India, over which there has been so much of interesting controversy between De Terra
and Pilgrim. Moreover, this, along with the find of [ossil-remains identified with Bos
Gaurus by Cockburn (above, p. 43), would warrant an intense palacontological study of
this region.

'%I'he crude microlithic quartz indusiry of the Balid Nadl equally stands in marked
contrast to the essentially chert and chalcedony pygmy industries of Bindi, Bundelkhand,
Baghelkhand, Rewa, Mirzdpur and the rock-shelters of the Kaimiir range. Our micro-
lithic site is an open-air site occurring appreciably deep (nearly 4 ft.) in the Upper
Alluvium and is unassociated with pottery. This will doubtless argue for a great antiquity
for the microlithic industry in this area, probably taking it back into the Mesolithic, At
any rate, the question of the age of the open-air microlithic sites as well as rock-shelter sites
with paintings will have to be reviewed d¢ nove,

* Information supplied by the Geological Survey of India.
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RAJGIR 1950
By A. Grosu
In this article the Director General for Exploration describes the results of a small

excavation at Réjgir, one o, outstanding pre-Christian capitals of India.  Apart from the pottery-
types, the discovery of a lutherto unknown type of post-cremation burial revealed in the operation is
nateworthy.
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. INTRODUCTION

IRIVRAJA or Rijagriha,' the capital of ancient Magadha (south Bihar), is at
resent represented by the vast ruins inside and outside an extensive valley (25° 2°

-3 85° 26" E.) situated about 60 miles 1o the south-east of Patna, the present capital

of Bihar. valley is surrounded on all sides by hills which form the nnrtgr:m extremity
of the Barabar range and bear traditional names, differently enumerated in diflerent ancient
texts. They provide an excellent natural fortification for the valley they surround (fig. 1),
and this Iut.m“ have been the major factor responsible for its selection as the capital-site of

At a very carly stage in the life of the city the natural defences were substantially
re-inforced by a l'prgﬁcaljnn consisting of a high rubble-wall running at the top of all the
hills, with a circuit of about 25 miles, and the natural gaps between the hills were utilized
as gates in the fortification. Inside the valley were other defensive walls built in different
En:ls. the chief of which was the inner defensive wall (pl. XXVII), generally built of

ped-up earth with a rough rubble-core and enclosiuig a pentagonal area with a peri-
meter of 5 miles.*

1 ‘Tb:nth:rlndlmpnpulnrmmud'ﬂndtywm\'mmﬂ,ﬂirhﬂmthn {* the
lnﬁadnh'.mmﬂglﬂgmdarykhg]unﬁxdip:m. G&ivmjum:am'thc;nﬁmm-eddgb'
and is a most ttmﬁrlbthﬂﬁrt\ﬂhy;mjlgﬁhm'th:ibud:ufﬁ:wr
e the iapual,w mtmmnm, Rijgir, being derived from it.

* Fora | iption of the ruins, see M. H. Kuraishi Ghosh,
AE-:&hH;ﬁ.wd{MMJW c ruins, uraishi and A.
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ANCIENT INDIA, NU.

The traditional history of the place can be traced from the times of the Makdbharati
down to a few centuries before Christ.' It will suffice to say here that according te
Buddhist literature the Magadhan kings ruling from Rijgir at the time of Buddha (sixth-
fifth centuries B.C.) were Bimbisira and Ajitasatru, with whom Buddha had frequent
contacts and the latter of whom s credited with having built himsell a new fort outside
the valley, its remains, with a circuit of 3 miles, being wvisible outside its northern

Le.

= The tremendous archacological potentiality of Rajgir, one of the key-sites of ancient
India, hasall along been realized, and many have been the previous explorations at the site.
Most of them have, however, been mainly or exclusively concerned with the identification of
the ruins with sites associated, in Buddhist literature and the accounts of the Chinese pilgrims,*
with the life of Buddha. Even when the objective has been more limitedly archaeological,
no systematic recdyding of the stratification and pottery-types is available,* with the result
that Rijgir has remained practically unlinked with the present-day developments in
Indian archaeology. It has, however, figured prominently in the list of sites vielding the
Northern Black Polished (N.B.P.) ware,” which is practically the sole available factior con-
necting it with the other pre-Christian sites in northern India and only emphasizes the

necessity of a large-scale excavation of the site on sound and systematic lines,
ing my visit to Réjgir in February 1950 1 noticed that a peripheral part of the
anciently-occupied valley along the northern part of the western wall of the inner defences
(above, p. 66) had been cut away by the adjacent rivulet known as the Sarasvati, which
separated the valley from the Vaibhira, the hill enclosing it on its north-west, and the
20 ft. high section thus revealed (pl. XXVIII) showed, at its lower depth, a large number
of N.B.P. sherds. As next to nothing was known about the stratigraphic position of the
N.B.P. ware at Rijgir, I decided to scrape a part of the cutting with a view to obtaining ~
a fresh section in which the sirata yielding the ware could be properly located. For this
Eu:pmc it was necessary to take back the cutting by about g fi. from the irregular edge left
y the river along a length of g} fi. (pl. XXX). As | was unprepared, any excavation
on a large scale was out of the question, The incidental results, which are published here,
should not be taken as an index of what should be expected all over the vast site, but will,

' The literary references to Rijgir may be seen in B. C. Law, ‘Rijagriha in ancient literature’,
Mem. Arch. Sure. Ind., no. 58 (Delhi; 1938).

* For the description of the ruins and their probable identifications with ancient sites and of
carly explorations, see A. Cunningham, Arch. Surv. Ind. Rep., 1, 111, and VIII (Calcutta-Simla,
1871-78) ; Cunningham, Ancient Geography of India, ed. 8. N. Maj Sastri (Calcutta, 1924},

. 535-36 ; A. Stein, ‘ Notes on an :m:]{nm] ical tour in south ', Indian Antiguary, X

1901}, pp. 54-63 and 81-67 ; Th. Bloch, * Excavations at Rijgir *, An. Rep. Arch. Surv. Ind., Eastern
Circle, 1905-0b (Caleutta, 1907), pp. 13-15 ; J. Mamshall, * Rijagriha and its remains ', An. Rep.
Arch. Surs. Ind., 1905-06 (Calcutta, 190g), pp. B6-106 ; V. H. Jickson, * Notes on Old Rajagriha ',
td., I!;l:i-ttmfﬂakuﬂm 1917), pp. 265-71 ; R.P, Chanda, 'Jaina antiquities at Rajgir’, ibid.,
tﬂf-ﬁ (Calcutta, 1928), %p. 121-27 ; G, C, Chandra, ‘Excavations at Rajgir ', ibid., 1034-35
(Delbi, 1938), pp. 52-54 ; D. N. Sen, * Sites in Rajgir associated with Buddh& and his disciples s
- Bikar and Orissa Res. Soc., IV (1918), pr. 113-35 ; Sen, Riizir and its Neighbourhood (Patna, 1924);

- C. Mijumdar, * Ideatification of some old sites in Réajagriha ', Journ. Asatic Soc. Bengal (Letters),

n ¥ e Records of the 1 d 40-66
35 i fxf 0 “extern World (London, 1 o 1, p. Iviii, and IT, [} .
T. Watters, On Yuen Chwang (London, tgog), II, pp. 1 1884] § ¥
* For example, 1 have failed to find in any puhﬁpﬁmd report whether the natural soil was struck

by excavation.
* Krishaa Deva and R. E. M. Wheeler in Ancient India, no. 1 {1946}, pp. 55-58.
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RAFGIR 1950

I fancy, give an elementary idea of the chronological length of the occupation of the city,
'Mth reservations for a wide variation on either side,

In this work 1 had the collaboration of my coll e Mr. Lmhna[)mra, Supenn
tendent, Department of Archaeology, Central C;:rc_lt ?ngt:l, who had a -
10 Rdjg“ll‘ Ji“hc section of the excavation was drawn by Mr. Raghbir Si Senior Drnﬁ:-
man of the Department. The photographs of the site were taken by Mr, N. N. Base,
Photographer of the Central Circle, and that of the small finds by Mr. 5 G. Tiwari,
Photographer-Instructor of the Department. For the classification of the pottery I am
grateful to Mr. B. M. Dhruva, attached to the Department as a scholar of the Saurashtra

Government,

2. STRATIFICATION (PL. XXIX]

In spite of the limited scope of the work, the stratification, as revealed, was interesting.
Above the natural conglomerate were two layers (23 and 22) of brownish t clay,
evidently riverine deposits, with occasional shapeless shl:rds, which were overlain by a thick
bed of pebbles (21], no doubt alse deposited by the river in one of its floods during a very
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ANCIENT INDIA, NO, 5

carly phase of the occupation of the site, and containing rare sherds * rolled * by water-

action. The deposit was capped by a layer (20) of burnt carth with charcoal pieces.
Real occupation at the spot began with layer 19, which, significantly enough; synchro-

nized with the appearance of the N.B.P. ware. The carlier phase of this period revealed

a previously unknown type of post-cremation burials, of which ten (five being seen in the

section, pl. XXIX) were traced and showed the following characteristics (pls. XXXI-

XXXII).

. F:?rlh: pul;ﬁmc of interring a few bits of charred bones mixed with ashes left after
the cremation of the dead, evidently on the bank of the adjacent river,' pits with clliptical
bottoms and with short funnels stilr below were dug into the soil. The funnels were filled

with clay (in two cases, burial-pits 8 and g, stone-blocks were also placed), and the sides

of the pits were lined with coatings of clay. The * jars ' thus improvised were then filled

-with bone-bits and ashes collected from ‘the cremations. Only in one case (burial-pit

9, fig. 2) was a thin slab of clay used for sealing the pit, the slab again being covered by a

thin deposit of red gravel. Another pit (10) was found to have been left unlined with clay,
though it contained material similar to the lined ones.

The upper layers (up to 12) of the period producing the N.B.P. ware do not call for
any ial remark.

next period (layers 11 to 6), marked by the disappearance of the N.B.P. and
associated wares, showed two road-surfaces concreted with clay with sherds (layers
8 and 7A) and a thick filling of brick-bats and sherds (layer 7) capped by compact gravel
(layer 6), to provide for a third road-surface.
The last period (layers 5A to 1) did not yield any noteworthy features.

3. CHRONOLOGY

As has been said above, there was hardly any occupation at the spot before
the advent of the N.B.P. ware, though it is evident that nearby there had been earlier
occupations, sherds wherefrom were washed and got deposited in the pebble and pre-
pebble strata.  There is no means of ascertaining the date of these occupations, as the
sherds are too fragmentary to be affiliated to any known industry.

The origin of the N.B.P. ware has been tentatively ascribed to the fifth century
B.C.* It is unlikely that future research will bring this dating forward : on the contrary,
the possibility lies in the other direction, just as recent explorations have resulted in the
expansion of its geographical horizon.?

Even assuming, on the basis of the prevalent dating, that the N.B.P, ware first came
into being in the century B.C. occupation in Rijgir must have carlier, as is
indicated by the presence of pottery in the layers earlier than those ucing the ware.

. " It is interesting to note that this part of the river-bank is still the cremation-ground of

Raijgir.
* See above, p. 68, footnote

* The very nomenclature n!;;hr: ware suggests its having been restricted to northern India,
but it has recently been found as far south-west 7.5 Niisik (20° N.; 73° 47" E.) and as far south-cast

as Si near Bhuvaneswar, Orissa (20° 15 +; 857 50" E.) [Anctent India, no. 5 {1 . P 79
mm the necessity of reviewing th:ngmgraphical distribution of the ware. g!'ngc current
excavation at Kaukimbi near Allahabad and the proposed excavation at Hastinipura are likely to yield
more accurate data for fixing the chronological limits of the pottery than have been hitherto avail-
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RAJGIR 1950

There is no evidence that the N.B.P. ware persisted anywhere.n India afier the
sccond century B.C. The top-layers yielding this ware may therefore belong to that
century, and the next period, in which the ware is absent, should be regarded as dating from
the first century B.C. Reliable material at present available for the comparative study
of the pottery-types of this latter period is limited, being virtually confined to : ichchhatra,!
though a mass of new material will soon be available by the excavation at Kau$ambi near
Allahabad by the University of Allahabad and the contemplated Departmental excavation
at Hastindpura, District Meerut, U.P. The date proposed is, however, confirmed by the
similarity of pottery-type 28 (fig. 5, p. 76) to the Ahichchhatri type 23,° where it is
found in Stratum VI, dated to 100 B.C.

The next period may be ascribed to the first one or two centuries A.D., which
~follows not only from the dating of the preceding period but from the resemblance of

ttery- 30 (hg. 5, p. 76) with Ahichchhatrd type 29, of Stratum IV (A.D. 100 and
ter).3 t for its slightly-pointed base, pottery-type 17 (fig. 5) is also similar to type
37 of Ahichchhatrd,* where it has been regarded as the * hall-mark of Stratum IV.’

The proposed chronology of the periods is therefore as follows :

Period I : earlier than the fifth century B.C.

Period II : fifth century B.C. (or earlier) to second century B.C.

Period III : first century B.C.

Period 1V : first century A.D.

4. THE POTTERY

The pottery found in the excavation is wheel-made and is almost totally unpainted
(see, however, p. 77 below). The period of the currency of the N.B.P. ware (Period 1)
marks a definite phase in the ceramic industry of the site, for along with this pottery emerges
a large amount of associated pottery, thus indicating the advent of a new culture,

A. Perion 1

The pottery of this period consists only of a few sherds which do not give any idea
of the prf:vﬂct::j? shapes. P’f‘hc}r are of a crude and coarse red ware with a dull wash of
terracotta colour, though a black slip on the outer face is not rare. One sherd has a choco-
late slip on the burnished underside and a black slip on the exterior.

B. Pewriop II
Period 11 is characterized by the e of the N.B.P. ware, with which is associated
black and hlacl‘:nnd-rtd ttery, Lmlf;mru and bowls of the same shapes as are common

in the N.B.P. ware itsell. The persistent co-existence of the N.B.P. and black wares in
the same shapes is a notable feature and indicates their common origin and purpose, the
only difference being that the black ware was not treated with the coating that was respon-
sible for the gloss in the N.B.P. ware. At the same time, there are a few specimens of

* A. Ghosh and K. C. Panigrahi, * The pottery of Ahichchhatra *, Ancient India, no. 1 (1946),
PP- 37-50.
'J%il.,ﬂg.a,p.*
s Ibid.
« Ivid
'?I
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ti;:nﬂar shapes in grey ware, which, however, is different in fabric from the Painted Grey
Ware found in the lowest levels of Ahichchhatrd! and recently di;cnwcrcd on many other
sites in northern India® and represents a decadent phase thereol.

The N.B.P. ware itsell is E}und here in the same colours as have already been noticed,
but some sherds have a dull 10 bright yellowish hue.

The period can be divided into three phases, A, B, and C, on the basis of the quality
and quantity of the N.B.P. and associated black and black-and-red wares, Phase A (layer 19)
is marked by the complete absence of red ware and contains only N.B.P. and black wares
of thin to medium section. Though no definite shapes can be made ont in either ware,
the indications are that they were only dishes and bowls, ;

In Phase B (layers 18 10 16), the N.B.P. specimens arc generally not too thin, and,
towards the end of this phase, show a tendency of becoming thicker. There are occasional
pieces of dishes black inside and red outside, as if produced by inverted firing. In the
upper strata constituting the phase the black warc tends to lose its polish, a few sherds
assuming a dark-grey colour, and red pottery of the same tvpes as are found in the N.B.P,
and blagk wares makes its appearance.

Phase C (layer 15 to 12) is characterized by a gradual degeneration and the ulti-
mate disappearance of the N.B.P. ware. There is a simultancous deterioration in the quality
of black ware, which, towards the end of the phase, becomes dull in colour and is devoid

of any polish. Layers 13 and 12 have a preponderant clement of thick jars and troughs
in :;:Xl—md colour.

C. Periop 111

Except a very few intrusive sherds of the N.B.P., black and grey wares, Period 111
(layers 11 to 6) represents an exclusively red-ware industry, but no break in culture is
indicated, as a few types of the preceding period persist. There is a large percentage of
very thick jars and troughs of a coarse sandy fabric.

D. Perion IV

This period, consisting of layers 5A to 1, is linked with the previous one by the
_in its lower levels, of thick jars, which, however, grow thinner in the upper ones,
and of bowls of a bright terracotta colour which form a notable feature of this period.

E. THE POTTERY-TYPES
(1) Twpes in N.B.P. ware, i-1ii ( fig. 3)

_ The types represented in the N.B.P. ware are extremely limited and consist only of
dishes and bowls with limited rim-forms.
Type i is a dish with a sharpened incurved rim and a presumably fat basc. It is
common in Period 11, the illustrated specimen, of lustrous yellow hue, being from layer
18. Type i-a is similar 1o type i, but is of a lurger size and has a convex base. This type

alsy is common in Period I1, though the illustrated specimen comes from Period 111, where
its find is adventitious.

“ 4 lncient India, no. 1 (1046), pp. 58-59.
* B, B. Lal, * The Painted Grey Ware of the upper Gangetic Basin®, Journ. Ray. Anatic Soc.
Pemge! (Lewters), N.S. XVI (1950}, pp. 89 ff. )

i
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Type ii is a bowl with a sharpened vertical rim and a sagger base, of fine to medi
Il:ihrir., being common in the N.B.P. ware strata. The illustfagmd sP:::imm ; !'m'::l 1:;:
18,

Type it is a dish with a blunted vertical rim and a {lat base, of fine to medium fabric
and is also common in Period I1, the illustrated specimen being from layer 16. ,

C e 5 )
(T

o G

Fic. 3. Typesia N, B. P. ware. |

(i) Other types, 1-34 (figs. 4 and 5)

Type 1 represents the rim and neck of a | ized jar. The beaded rim is perched
obliquely on a shal'Flf carinated inner neck. fabric with dull-red slip. A rare
type from Period Il

Type 2 is the upper rtion of a medium-sized jar with a featureless splayed-out rim
g '?:d -:alrlinated inner neck. Coarse to medium fabric with dull-red sﬁ;p Eommim in
ri ;

Type 3 is the upper portion of a Jarge jar with a splayed-out pointed rim on a sharply
carinated inmer n Coarse fabric with dull-red slip. Very common in Periods 11,
11 and IV. The illustrated specimen is from Period )

Type 4 is the upper portion of a small vessel with a splayed-out rim on a sharply
carinated inner neck. The rim has prominent corrugations on its outer surface. Medium
fabric with whitish core and greyish black slip. A unique type from Period II.

Type 5 is the rim of a large vessel :light]!r;hickmnd internally and externally at the
top. Coarse grinty fabric with drab colour. e type is plentiful in Periods 111 and 1V,
the illustrated specimen being from the latter.

Type 6 is the upper portion of a large jar with a rim thickened in the middle but more

inted at the top and perched on a neck with an inner carination. Coarse fabric with
dull-red slip. A rare specimen from Period 111.

Type 7 is a shallow dish with an incurved rim and a presumably flattish base. Fine
fabric with dark-grey core and black slip. The I'T]:c is associated with the corresponding

in N.B.P. ware and is common in Period 11

Type 8 is the upper portion of a large jar with the rim thin at the (op, set on 4 neck
with a prominent inner carination. There are a few irregular scratches on the inner rim.
Medium fabric with red slip. The type is a rare one occurring in Period I1L

Type o is a large shallow basin having a rim with an inconspicuous outer collar and a
body with shallow corrugations. Medium fabric with brownish slip. A rare type from
Period II.
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RAJGIR 1950

Type 10 is a dish with an incurved rim and a presumabl base.
with a burnished surface and E‘c}r slip. A mmmunpupﬁﬂmmm‘:gﬁud IL et
X b‘.];ipe I: 1isa ﬁish with a I;::ll? vertical sharpened rim and a convex base.

¢ body has a sharp groove below the neck. Fine fabric with a polished surface
black jsr]ip. A rare ds]gﬁcimen in Period IL ) A
ype 12 is a dish with a thickened vertical rim and a presumabl
[ Medium fabric with dar[:—rcd slip on both surfaces. A mmmgn type inyf'::i?,‘énu!nn
~ Type 13 is a dish with a sharpened vertical rim and a sagger base. Medium fabric
with dull-red wash. A rare specimen from Period IV, where it is out of context, as the
type is connected with shapes occurring in Period 1L

Type 14 is a dish with a slightly incurved and beaded rim sharpened at the top.
There is a groove between the rim and the body. Fine fabric with external and internal
red slip and a smooth surface. A rare specimen from Period I

Y ‘ype 15 is a dish with an incurved beaded rim, Fine fabric with a smooth red-
ZE‘IPI:»:{? I.'iur[am: with patches of chocolate-coloured slip inside. A rare specimen from
erl -

Type 16 is the upper part of a jar with a flaring beaked rim. Coarse micaceous
surface with red slip. ‘A rare specimen from Period IV. Type t6a is a varicty of the same
with a sharper concave neck. -

T.ivpe 17 is a jar with an externally chamfered rim, an ovoid body and an incons-
picuously poimnted base. The specimens of the type are 1o potted in medium fabric
with red slip on both surfaces. A common type in Period IV. ~

Type 18 is the l;PgCl' part of a jar with an externally obliquely-cut rim and a vertical
high neck. Coarse fabric with black core and drab exterior, Common in Periods I1I
and 1V, the illustrated specimen being from the former. Type 18a is a variant of the same,
also common in Periods 11T and IV.

Type 19 is similar to t 18 but has a thinner and more concave neck with a groove
on the externally chamfered rim. It is common in Period IV. F

Type 20 is a jar with a flaring featureless rim, a concave neck and d globular body.
Fine fabric with partly black core, red slip inside and un-uniform black slip outside. A
unigue specimen from Period IL

Type 21 is similar to type u}g but has a vertical im. Roughly potted in medium
fabric, with red slip on both surfaces. Common in Period 1IV.

Type 22 is a small vessel with a featureless flari rim, a concave neck and a spout
on the y. Medium fabric with red internal and external slip. A unique unstratified

find.

Type 23 is a deep bowl with a featureless vertical rim and an externally corrugated
body. Fine fabric with grey core andﬂlf::ﬁht grey slip on the burnished inner and outer
surfaces. A unique specimen from Period 1L :

Type 24 is & bowl with a slightly inturned featureless rim and a slight constriction
above the flat base. Medium fabric with a grey surface and core. A rare specimen

from Period I1. . :
Type 25 is a small lid with a flat splayed-out rim and a flattish base. Coarse fabric

with red slip. A unique unstratified specimen. : ’
Type 26 is a bowl with a uligtl inturned featureless rim and an Inconspicuous
carination separating the rim and the Eod}' Coarsely potted in medium fabric with a

black surface and core. The type is plentiful in Period IL _ 1
Type 27 is a small bowl with a vertical featureless rim and an inconspicuous canna-

tion below it. Fine fabric with grey core and grey slip on the exterior. A rare specimen
from Period IT.

75






RATGIR 1950

Type 28 is a bowl with a vertical to slightly incurved sharpened rim and a flat base.
Medium fabric with dull-red slip on both surfaces. The type is abundant in Period I11.

Type 2g9 is a bowl with a splayed-out rim separated from the body by an inner
carination and with a concave base. The rim is wheel-made but the body is hand-made.
Traces of luting between the two parts are visible. Fine fabric with red internal and
external slip. A rare specimen from Period I1.

Type 30 is somewhat similar to type 28 but the rim is vertical to inturned. Medium
fabric with bright red slip on both surfaces. The type is abundant in Period I'V and forms
a link between that Period and Period 111, where specimens of a larger size are available.

Type 31 is a bowl with a featureless vcrticamm separated from the vertical body
by a fairly conspicuous flange, possibly to receive a lid. Medium fabric with dull-red
slip. A unique specimen from Period 111

Type 32 is a bowl with a featureless u[-P]a}*cd-uut rim and a sagger base. Medium
fabric and drab colour. A rare specimen from Period II.

Type 33 is a small deep bowl thickened between the rim and the body and with a
sagger base. Medium fabric and drab colour. A rare specimen from Period 1L

Type 34 is a deep bowl presumably with a sagger base and with an inset nm on a
flange, }\ihich, like type 31, was probably intended for receiving a lid. A common type in
Period 11.

(iii) Painted and decorated sherds, I-VI (fig. 5)

No. I is a sherd of medium fabric and core with red slip. It is painted with
three lines n colour on the exterior. Period IV. '
No. 11 is a sherd, presumably the base of a dish, with grey core and red slip and is
incised with three concentric circles. A unique specimen from Period IV, where it

may be out of context. ’ :
No. IIf is the fragment of a small jar with a very narrow neck and bulbous body

in fine fabric, the core partly red and partly grey. The inner surface is . The outer
surface, which has red ss}i;:: is painted mpi irregular lines in chocolate tri g down to red.

Period 11.

[P
[/

Fic. 6. Painted and decorated sherds, I-VI. §
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No. IV is a sherd of fine fabric with grey core and red slip on both sufaces. Rt is
externally painted with two lines in black, Period TIL

No. V" is the fragment of a small jar of fine fabric with a polished and black-slipped
outer surface, which is painted with two vellow lines. Period 11

Ne. VT is the fragment of a bow! with a thickened rim thinner at the top, Medium
fabric with dull-red slip, Internally painted with a horizontal band at tﬁc rim and

obligue lines below in black. Period I1.
5. OTHER SMALL FINDS (PL. XXX

_ Due to the limited extent of the operation, the small finds were very few in number,
Mention may, however, be made of the following :—
1. Head of a terracotta animal-fgurine. Eyes indicated by a deep incision and
ears by pellets of clay,  Unstratified.
: Lll_ Headless terracotta animal-figurine. Row of circular punches all over the body,

3. Torso of a female figurine with drapery clinging to the hud;l An indistinet
object, probably a vessel, held in the hanging left arm ; right arm slightly bent. Seems
o be wearing heavy car-omaments. Period IV,

4. Headless terracotta bird-figurine, Plumage indicated by incision on body,
Unstratified.

5and 6. Two of the six terracotta beads found together in layer 5. Period IV,

7- A plain double-convex toy-wheel. Unstratified,




TECHNICAL SECTION

THE WEIGHTS OF THE PUNCH-MARKED COINS FROM BARWANI
(MADHYA BHARAT)

By T. R. Garora

In va43 a hoard of 3423 silver punch-marked coins was discovered at village Piti in Barwdni
State \now o purt of Madhya Bharat) and was forwarded by the Diwan. of the State to the
Director General of Archaeology. The coins are being studied and classified by Dr. K. N, Puri
Superintendent of the Northern Circle, and it is hoped that fis work will shortly be published as a Memoi
of the Survey. In the meantime the resulls of the analysis of the weights of the coins by Mr. T. R.
Garrola, Assistart Archacological Chemist, are published here, for, as has been suggested by scholars
working in the line, an accurale recording of the weights of the punch-marked coins ts of fn“ impor-
tance in the delermination of the length of their circulation, as the loss of weight has in all probability
i beaving on the number of the symbols on the reverses of the coins.

-

STUDY of the weights of 3423 silver punch-marked coins discovered at Piti in
Barwam, Madhya Bharat, shows that a majority of them weigh between 36 gms.
and 3t gms. Table I gives the number of coins with different ranges of

weights.

TABLE 1
Rarge of weights in gms. Average No. of coine
3'6448-3'5500 36 48
W 3'5408-3'4500 35 542
3449833500 34 1,502
\ 3'3498-3'2500 33 954
3'2498-3"1500 82 247
3 14098-3 0500 31 68
™ 3 0408-2"9500 530 29
i 2'9498-2°B500 2'q a2
2-B4g8-2'7500 2'8 6




ANCIENT INDIA, NO.

If a curve is plotted on Hemy's lines' with the data given in Table I, it is found that
there is a peak-point in the curve at 34 gms. weight (hg. 1). Allowing one per cent
for the loss of weight due to wear-and-tear and corrosion, the probable weight COTTESPON-
ding to this peak-point comes to 3'43 gms., which is equivalent to four times the smallest
weight-unit (86 X 4=3'44 gms.) of the Harappa culture.? Thus, it seems likely that the
weight-standard of the Barwini hoard is akin to that of Mohenjo-daro, the slight
deviation being due to wear-and-tear, corrosion and errors during minting.

o M

No. OF COINS —
3 8 ¢ 8

-

[=]

=
T

26 27 28 9 8 4 2 3 |48 € 7 8

WTS. IN GMS. |—»

5-‘4
Fio. 1. ( Cf. Journ. Roy. Asiatic Soc., Jan. 1937, p-9)

‘A 5. Hemy in Journ. Rey. Asiatic Soc,, Jan. 1937, pp. 1-25.
*J. Marshall, Mohenjo-daro and the Indus Civili zation (London, 1931), 11, pp. 589-508.
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Table 11 shows that the number of coins falls with the increase in the number of
mmﬁrtghdmtg gives the curve 1tll: ﬁgt.hn if a gtrhaph hijsgglntted. The condition of the
wear-and- ¢ coins suggests that those with a hi rse-symbols
were in circulation for a longer period. EREHIRIE e

g8k}

-

TINIEI 1Y

-y

10

o

\ 2 3 4 5 & 7 B S 0 u# 12 13 14 15
REVERSE MARKS —=

Fic. 2. (CL Current Science, July 1940, p. 313)
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TABLE 11
No. of reverse-symbols No. of cotns'
i 1,249
2 733
3 457
4+ 104
a 7
41
7 12
8 15
9 8
10 7
' 3
12 2
13 3
14 3
Table I11 shows the coins arranged in order of the numbers of their reverse-symbols
and weight-group,
TABLE III
Number of coins in each weight-group
No. of reverse- |
symbols 3°5748-'5250 | 3'5248-'4750 | 3°4748-"4250 is‘d-ﬂ-iﬁ-"?-?ﬁﬂ 3°'3748-"3250 | 3'3248-2750
3'55 gms. 3’50 gms, F458ms. | 3°40 gms. 3'35 gms. 330 gms.
| ‘, |
o | | (] 1 g 1
1 9 | | es6 | 3y 247 135
2 a1 , 47 131 | 184 187 87
3 10 24 53 95 135 75
4 3 3 8 <} % e 32
5 « [ s ] T 13
6 | 1 | 4 | 6 5
| T 2
8 ) i | 3

Plotting Hemy’s curves for each

group of reverse-symbols, the weights are found as
follows from the peak-points of the curves.

* Coins bearing illegible marks have been excluded.
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TABLE IV
No. of reverse-symbals Standard-weight Remarks
| I 3° 3900 from Curve A (fig. 3)
] 2 3°3700 from Curve B ( ,, )
3 3°3575 from Curve C ( ,, )
lr 4 3" 3500 from Curve D (fig. 4)
l' 5 3'3275 from Curve E ( ,, )
6 3°3200 from Curve F ( ,, )
5001
475 1
450
425
400
375
350
b A -1 REV SYM.
JM1
s
Z 2%
¥ 225
Q 200 1
g ] B- 2 REV. SYM.
150 1
125{ 3 REV. SYM~C ”\
100
75 1
50 -
25
3 1 2 3 1 4 "3 < 4
H WEIGHTY —=
33575 339

Fio. 3. Standard weights of coins bearing 1,2 and 3 reverse-symbols
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90 1

3

OF COINS we
8

&

D- 4 REV. S5¥YM.

No.
S

[

6 REV. 5YM.-F '—?"

T R all 4 * 5 €
"33 WEIGHTS ——a
133275

3-32

FiG. 4. Standard weights of coins bearing 4, 5 and 6 reverse-symbols

The standard-weights thus fall unifo with the increase of the reverse-symbols'
and, when plotted, gi\r?til:llc line GH, :hnwnmiﬂyﬁg. 5. The linear regression is found to be
given, on calculation by the equation y—=3°4088-'0158 x, where y represents the standard-
weight and x the number of reverse-symbols. The loss of wctghrtcﬂcmeen the successive
E‘ﬂﬁne—:ymbuil is indicative of the length of the period during which the coins had been
in circulation.

© "D, D, Kosambi, * A statistical study of the weights of old Indian punch-marked coins ',
Current Science, July 1 ﬁlﬂh %13:-514.
*The Master t, Majesty's Mint, Calcutta, in his letter dated the 4th July 1945,
f;?ﬂmdm:"l‘hthssufn:ightincnimhpﬁmmﬂyumudby the amount of circulation they
wmm L ]
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34

3475 1

3-45 1

3425 1

Hnll;-f_

? 3:375 | >

#3351

Z 3.325 1 y

33138 == s e

ga-m-

3 325

E 3225 |

320 +

3-175 +

315 1

3125 |

340 1

3075 +

305 -

3023 1

30 - -
1] ! 2 3 4 5 é

No. OF REV. S5YM. —»
Fio. 5

y=mzte
9 4088 =0+¢
93138 =6 m+3° 4088
—m=—n%52='0l5ﬂ
or m=—"0158

'ulﬁﬁﬁﬁwﬂnﬁﬂjﬂmﬂ.

THE REGRESSION FORMULA IS GIVEN BY
\p = 3-4088 - 0158 X

(F A
We are therefore led to confirm the theory that the reverse-symbols were fixed duri
the circulation of the coins at regular intervals. Systematic chemical analyses com
throw further light on the relationship of the number

with a study of weights may, however, :
of reverse-symbols on the coins and the duration of their circulation.
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