COVERNMENT OF INDIA
| ARCH/AOLOGICAL SURVEY OF INDIA

| CENTRAL
| ARCHZAOLOGICAL

LIBRARY
















ANCIENT INDIA

Bulletin of the Archaeological Survey of India,

A

NUMBER 7 JANUARY, g1
CONTENTS
Pacs
Notes e 1
Plunt-remains from Harappd 1g
By K. A. Cluwdlury .utd 3 '- (ihadh 1
Fur_thg}f;: Hoards fram the G;ng:m 'j,l.nmn and & Review of the f'mhlcm i

The Lithic Tool-industries of the Singrauli: Basin
By V. D, Kridmamam and K. ¥, Swemdararajes I AR

Razn 1950
ﬂy"’d f;ﬂ!ﬂ.lﬁ Ak =w (L aaw “‘E

Techinical Section 1 The Weights of the l'um.h-m.ukcd Cons from ﬁ:urvim
By T, R, Gairvla h ass s i

AND PUBLISHED BY THE DIRECTOR GENERAL OF
’9|3 05 M ARCHAEOLOGY IN IKDIA, N_F“ DELMI
A T. PRINTED BY THE JOB PRESS LTD, KANPUR




Subscriptions and all communications fo;—

Tie Dirscrox GeXERAL of ArcHAarorocy in INnpia,
GovErNMEST OF [Nma,
New Dreoan



# s IAL AR (N gl NG AR
d}p o LIBRARY, Pm‘:bi' JEL ¥
o SRARTeTeh -
b h“"'“‘“l"iﬂ —l-:'l ey L) I; :
> :‘HH Hn....—..m..!'a"
L=

21z02.02 ANCIENT INDIA

January, ra5:

8 re-organization ol the Department of Archacology. The country was severed
both along the eastern and western ends, the at across the north-west running
through regions of great importance so far as the chaleolithic civilization of India & con-
:tmeﬁ. At the same time, this loss was more than compensated by the lntegration of
States which have brought new responsibilities 10 the Department not only for e
tion of monwments of national importance bur also for all other kinds of archaeco.
lu rical work in regions which now constitute Part B States, ie. viable Stiates or Unions
d%mtu, and Part O States or such parts of small States as have merged into Part A States.
The monuments in the Tormer Provinces (mow Part A Stutes) have been with the Depart-
‘ment, but those in Part O States, which are centrally administered, with the exception
of those in Ajmer, Comg and Delhi, as well as the ancient and historical monuments and
archacalogical sites and remains which will be declared by Parliament 1o be of national
importance, will uko be the responsibility of the Centre, By this arrangement, the
Departinent, which was operating over an arca of ?Ehhkh square miles, will have 1o spread
OUt its organization over an additional area of 370 lakh square miles owing to the integration
of the arstwhile States.

It s a p:r;‘, however, that the increase i the nsibility of tlus Depariment
synchronizes with a time of financiul stringency at the Centre, and we shall, therefore,
have 10 be content with extending the orgamzation to the very minimim, consistent with
efficiency. In pursuance of this, inevitably most of the existing Circles are expected. to
be re-aligned and their territorial limits re-adjusted, as far as possible, on considerations
ol cultural homogeneity, compactness, administrative facility and economy. The revised
ﬂ_.!l*-ttr i calculated 0 bring about a clearer visualization of the local archacological
problems and better planning on a regional basis over the whole of India. Needless to
say that all this arrangement, to be operative, wonld 1ake some time,

L w b [l = - - »

Some of the Part B States, such as Hyderabad, Madhya Bharar, Mysore, Rajasthan
atd Travancore-Cochin, and some of the Part C States-also, such as Bhopal and Vindhya
Pradesh, have been maintaining archacological depariments of their own, While work
carried out by them to monuments in their respective jurisdictions and the publicaticng
made by them will be of help 10 the Department, yet, at present, the Centre is, at best,
acquamted only with important monuments in these States, and has to inform itself further
about many more and also gbout the presentcondition and needs of all monuments in general,
The remaining Part B States, had never had uny archacological departments.  Over such

THE political changes “Came in the wake of partition in 1647 hive necesitated
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arcas a systematic archacological survey for the purpose of scientific listing of monuments
is necessarily ealled for. This survey will embrace adequate descriptions of monuments,
their present condition, ownership, classification as well as recommendarvions for their
future upkeep. A problem of common interest throughout India would be to co-ordinate
the stmciods of conservation work on meonuments, over 5o0 of which, being of national
importance in Part B and © States; are expected to be taken over by us lor Ew first tirme

This would entail considerable work including drawing and photographic recordiig

Further archacclogical work would compel exploration of the areas which have neve
been properly surveyed as far as ancient sites and remains undergmund are concemed anc
also for rﬁ epigraphical wealth contained in them and scattered about in the countryside.
Here alone our loss of the great chalcolithic sites of Hmppﬁ and Mohenjo-daro and
numerous other contemporary sites of that culture might possibly be made up by syste-
matic work in Rajasthan and Cuich, as geographically an extension of the Harappi culture
mity quite naturally be expected over these regions. Accurdl;fly, exploration in U
wlfqm of the dried-up rivers Sarasvati and Drishadvati—hallowed names in hoary past-

has been started in Bikaner, An early serics of settlements representing the culiure of
Harappa and Mokenjo-daro rhk:-;im hias already been traced, and there are other it
of Harappan affinitics with slight differences in pottery-fabric and types, suggesting a1
eastern variety of that culture, as well us anather group with painted grey wire and asso-
ciated pottery distinct both from the Harappa wares and those of the succeeding cnltures.
This latter group corresponds o the Paimed grey ware of PEPSU, Panjab (India) and
west P Of late, this has assumed importance as the potential interlocking key to the
dark period. Painted grey ware, besides the sites waced in Bikaner, has beep
obsesved 1o oceur at Abichchhawd, Hastindpura, Barnawd, Baghpat, Tilpat, Panipat,
Maihurd, etc. Interesiing facets of a late prehistoric culture involving the ocourrenc

side by side of 4 red-on-black painted ware and microliths have been bhrought to light in
a number of places in western India, wh&c’;lpoun'y akin to Northern Black gPo ished ware
has also been observed to occur, This, indeed, is & most welcome link in the ¢hain of
cultures that bind the cis- and trans-Vindhyan country, and it is likely to furmish -

chronological correlation with the megalithic sites of the Deccan and South.

3 L] L]

The field of conservation will be materially enlarged, and the varety of prablem:
raised by monuments of different classes infmitely multiplied when we think of the famous
remples at Khajurdho, the Buddhist ¢dpas as Sanchi, the fort ar Gwalior, the late medieval

alace at Datii, or the famous cave temples of Ajantd and Ellord or the delicate
rl la momuments at Somndthpur, Halebid an hclﬁr in_ Mysore, both for their
2 vitectural wcult? Hﬂdﬂtllt‘ cxguisirc[ Variery Bg; i(In::u.'n.il or sculptures w.mingﬁ in !.hﬂnr
The preservation of mural paintings alone at r, Ajamtd and Ellors3, in palaces o
Tippu Sultin at Seringapatam, Mattancheri at Cochin and at Padmanabhapuram near
Trivandrum, not to mention stmilar paiotings and miniatures of the Gujarat and Rajas-
thani schools scattered over these regions and the Pahari school of paintings in Chamba
and nhcui;l]m-r, will requive all the resources the Department commands jn chemical
preservation.

Mavno Saxue Vars



PLANT-REMAINS FROM HARAPPA 1946
By K. A, Crownuury and 8. 8, Guosn

In this article the Wood Technologist and the Assistant Weaod ' Technologist of the Forest
Research Institute have, al the vequest of the Department cg‘ Archacology, once more déall with ancient
Jant-remains, this tinee with those found o Dr. R. E, M. Wheeler's 194b-soavalion al Harappa,
reported on in Ancient India, no. 4 (Fonary 1047), pp 58 f,  Owing bo the Kghly deteriormted
condition of the specomens, the task of examining and wmiifyng them olved much more than the
narmal care and palience, but it iv a matter of gratification that w ipite of the diffieultics the tdents-

ony are defmite.  Of great significance are the authors’ wferences [ p. t37] regarding the chimatic
conditions of the regron tn whieh some of the identifed trees growe.
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1. INTRODUCTION

ONSIDERABLE information on the Harappd cullure lis been made available
( during the past three decades, but not much attention has tll now been paid (o the

botanical remaing recovered in the different cxcavations. This puper deals with
some of the plant-remains collected during the 1gy6-excavation. Owing to the bad
state of deterioration, the recovery of the plant-matenal has been very slow, though it has
ultimately been possible 10 gather the remains of four timbers and w identfy them as
deodar (Cedrus deodera Loudon), vosewood | Dalhergia latifolie Rexb.), ber [Jizsphus sp.)
and elm (Dmue sp.).  All these are well-known commercial timbers of the presemt day.

Twao of these timbers were wed for & coffin, the only discovered specimen of its
type in the Indus valley cultures,! The archacological and botanical significance of these
inds is discussed below (pp. 12417},

2. MATERIALS

The Dircctor General of Archacology in Tndia sent us four packing cases, the contents
of which were as [ollows :— '

1. The case marked HP XXIX-198 contained live blocks of earth showing marks
of planks (pl Ly and fig. 1), very clearly indicating the four walls of a coffin.?

' Ancamt India, no. ¢ | January, 1047); p. 87
* hid., p. By J
et
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Faa. 1. Marks of coffmesoall from sokick froe samples wwere takest aut
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PLANT-REMAINS FROM MARAPPA io4b

2. The case marked HP XXIX-12 contained blocks of earth showing remnants
of the so-called shroud from the same burial (pl 1, r‘c!l'L

5. The case marked HF XLIV-1 conwmined surface-soil from the depression in
the ventre 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 ilie beginning that the identification of the plant-rémains, if
at all possible, would take a considerable time, but the difficultics encountered in the Provess
were beyond expectation,  Variows lsborntory techniques were tried, but noane gave
satisfactory results except the method stated below., Depending on the state of deteriora-
tion the method was used either inits entivety or in 4 modified form.  For instance, double
cmbedding was necessary for the materials from the coffin and the shroud but not G
those from the platform, for which celloidin embedding was good enough, Altogethor
about two hundred mounts were prepared and examined.

The first-aid given i the fickl, consisting of soaking the clods of earth cut from the
Ernve 0 2°5 per cent vinyl acerate and then coating with shellac, had no doubs kept (he

locks intact but did not facifitare our work, The shellae conting obscured visi ility.
Light treatment with toluenc with a fine brush had (o be resorted (0 fn order 10 obtain
a clear view of the plamt tssues embedded in the blocks of soil.  The distails of the rest
‘of the method were as follows a—

, b Pick ap with a knife small bits of plant-tisues or what appeared to be plan-
bissies.

2. Sodk them in water for a few days and try 10 remove loose soil-particles,

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

4 Trunsler o watch-glass and stain with a few ﬁf'npa of methylene blue.  This
facilitated easy detection of the plant-material under a microscope.

5. Collect the tissues and wash them in acid-aleohol, Chinge acid-aleohol daily
to remove W(E;Pﬂnidn still adhering.

6. Transter w Eau-de-Javelle and remove quickly fine soil-particles with a brush.

Wash in 350 per cent aleohol and go up to _:!}f{llml-ﬂlm‘.
aby 8. Transfer cach bit to & petri dish containing = to 4 per cent celloidin and
g. Turn over the material and cover it again with celloidin. When dry, cut oyt
the bits of tissue with celloidin and transfer to embedding phials:

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

t1.  Embed in paruffin.

12, Cut sections on @ rotary microtonie:

:i Stain and mount in balsam.

L the fifth stuge some tisues were found 10 be too small for cutting section. These
were left in acid-alcohol for a day or 1wo, then treated with potassiom hivpochlorite ( Eau-
de-Javelle) and finally mounted in fo,

A method vsed for pollen anal}'m;n:; Dr. H. Godwin®, Botany School, Cambridge,
England, was also tricd with some ihcation. The results obtained were fairly
satisfactory.

* Anvient India, non 3, p. 70, -
* Information from Dr. Godwin.
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4 RESULTS OF STUDY AND IDENTIFICATION OF PLANT-REMAINS

A, Mareriar rrost HP XXTX-128 [Corrix-waLLS)
(pl. 1, 1-3 and hgs, 1-4)

ANATOMICAL DESCRIPTION.—Growth rings are not traceable, This is probably owing
to the small size of the available cross-sections (pl. 1, 2. Only a few sessels have been
noticed ; their distribution appears 10 be scanty. By mounting lumps of tissues, it hos
however been possible to obtamn longitudinal views of the vessels. They are short in length
and without tyloses. Their perforation plates are simple, horizontal or nearly so, The
intervessel pits are fairly large, oval, with lenticular orifice (fig. 4), Fibres are round to
angulay (pl. 1, 2), jrregularly armnged, non-septate,  Their diameters vary from 7-24
micyons, and will-thickness is wwally 4 microns. Their lumina are namow 1o wide

2| =a50)
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Pic. 2y, HP XXIX-\28, 2, diagrammatic sheteh of cros-section 3, skeleh of lingential sechion
showing npple-marks; 4, drawing of intervexsel pity

6
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(pL I, 2).  Parenchyma cells are both paratrachesl and apotracheal. The paratracheals
sﬁw a tendency 1o form aliform to aliform-confluent structure, They are usually in
several rows (pl. I, 2 and fig. ). The apotracheals are in rows of 1-2 cells, mostly single
They run short distances ofien forming somewhat alternate bands with those of the fibres
‘l'jp.l- I, 2 and fig. 2i. Both Iypes are 17-5t microns in diameter and occasionally contain

arkish deposits.  Raps are t-2 seriate (pl 1, 3 and fig. ). They are arranged in * echelon '
and form distinct ripg!c-marh which are about :;r{,_hpcr inch.  Their width is 15:30
microns and hright 4-6 ceils and 75 0 195 microns, ¢ individual rity cells are round to
oval (fig. 3) and moderately thick-walled.

InexTIFIcATION.— The ripple-murks are formed by a4 regular arrangement of the
rays, vesscls and parenchyma cells, This structure and the distribution of paratracheal
and apotracheal parenchyma suggest the affinity of the timber to the Leguminoseas and
articularly to the genera Dalbergia and Plerocarpus. These two genera have some over-
,a ping anatomical characters h'ﬁi{'.h mitke it somewhat difficult 1o separate them.! This
di?lu:u ty can, however, be overcome provided, firsily, * the limit of overlapping is clearly
indersiood " and, secondly, their general features such as colour, grain, texture and lusoe
arc known, The anatomical details of the genera are given in Table I (p. 7 ), b
unfortunately the data on general features are missing in the timber from 'lys;rnppﬁ. A
cotsideration of the present distribution of the genera was therefore thought advisable
before the timber from Harappi was finally idetitified. '

Amongst the Dalbergias now growing in India only three species are found in the
north, namely Dallergia fanceolaria Linn., Daltergia latifolia R@x?nud Dalbergia sivsoo
Roxb.? In the genus Plerocarpus there are also two likely species, viz, P. marsupivm. Roxb,
and P. sanmtalines Linn.  The anatomical details of these five species and (heir present
distribution are given in Table 1. It will be scen that the timber under investigation shows
greater affinities with the Dalbergia than with the Prevocarpus.  The number of ripple-
marks per inch and the distribution of paratracheal and apotracheal parenchvma eells
of the imber from Harappa agree with those of the Dal ogie.  Finally, amongst the
Da]buﬁias, the timber shows the greatest similarity 1o Dalbergia latifolia and has, therelire,
been identified as Dalbergta latifolia. '

B, Mareriar rrom HP XX1X-12q (suroun ?)
Pl L4 5 pls. TEHH and figs. 5, 6

ANATOMICAL DESCRIPTION —Growth rings cannot be seen in any of the sections tha
hayve been cul,  The cross=sections available only show the wood in between two growth
marks (pL. I, 5 and pl. 1L 1, 2). The arrangement of cells indicates that the tansition
from carly to latewood is gradual.  The timber s non-porous.  Trackeids are squarish 1o
rectangular, aranged in distinetly radial rows. The maxinum tangential and racial
diameters are 38 microns and 45 micrans respectively (pl. I1, 1, 2),  The pits on the
tangential walls are not clear, On the radial walls they are very prominently bordered,
The margins of the tord are scalloped (pl. 111, 3, 5. The erassulae are ofien clearly
visible (pl. 111, 5). Vetical parenchyma vells are scanty, mostly zmﬁlc . They are often
clearly seen in longitudinal sections (ph I, ). Resin canali of vertical type have not been

'EL AL l'inwdhury. 'Some ax of pure and angl .. N { !
Bowany Sccrion, g5tk Indian Scienre f‘mgmm I:Prlt}tnut: th‘;i;:p Iﬂi el e -

- il i J .
*D. Prain, ' The species of Dalbergia of South I'I"Iaﬂm st Awnals of the Royal Botasic
Cardm, X, pt. v (Caleutta, yg04); D, Brandis, fudian Trees (London, 1), 4 =

B



PLANT-REMAINS FROM HARAPPA 1a46

observed, but the horizantal type is undoubtedly present in the rays.  The orilice of canal
s often large and oval, showing traumatic uri%i_; (pl. 11, 4 and fig, 5). Rays are of two
typés ; uniseriate and fusiform (pl. I1, 3, 4). ¢ uniseriate rays are 1-28 celli and up 1o
6oo microns in height (pl. I1, 3). Their width is t5-90 microns, The fusiform rays are
very wide in the centre,  Ray bracheids are non=tentete and confined to marginal position
(pl. 1L, ¢ and fig. 6). They have small bordered pits which are not very clear, The
crose-field pits are usually piceoid, ocoasionally cupressoid (pl. ITL 2 and fig. 6},

|

Tie, 5. Cedrus deodura, tangential section showing ~ Fio. 6, HP XXIX-y20, Radial section showing pity
Juriform and uniseriate rayy (% 110) o o marginal tracheid and crove-field pitting
(dingremmatic] < 4oa)

IpevtincamoN.—The coniferous: wood from' Hurappa diows scanty vertical
parenchyma cells.  This indicates its alfinity to the Piaacete)  The cross-ficld pittings
mareh with those that belong to the sub-group Abietiideac.  Furthermore, the normal
vertical resin canale are absent but the horizontal type is oceasionally { in the
fusiform rays.®  This is an indication that this wood is similar to Cadrus, is affinity &
further confirmed by the of distinct scalloping of the ton of the bordered pits.?
Four different specics of Cedrus are recognized by the systematio botamists, but they ll-‘lnmtc
more or less similar anatomical structure and cannot be separated. The Harappd conifer
is, therefore, named Cedrus sp., probably €. deodora. '

E' E.W. J. Phillips, * Identification: of softwonds®, Forest Products Rescarch Bulletin, 23 [ 1948],
P 156,

“MA (Jiln'rskr,_ “The medullury rays of Cedros*, Potwnical Gazette, 59 (1015), pp- 387-305
- AL W, Bailey, * The cambium ity derivative tioues, VI, P m identifying the
wood of Mesowoic Coniferae ', Annals of Botewy, XLVID (1634), pp 145-t57;  E. S. Barghoom
and L. W. Bailey, * The occurrence of Cedris i the suriferons gravels of  California °,  American
Journal of Botany, 35 (1448), pp. 641-647.

9
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C. Mareriat rrom HP XLIV-: (FROM DEPRESSION OF THE CIRCULAR PLATFORM)
{pl. IV, 1, 2, 3)

ANATOMICAL DESCRIFTION.—Growih rings are not traceable in the cross-sections
available to us.  Vessels are of small o mediam size, single or in radial pais of 2 to .
mostly 4 (pl IV, 1),  Their tangential dianmeters vary from 60 0 115 microns: ngvj:
of the vessel elements varies from 375 to bgs microns. They are either 1ailed or not so -
when tailed usually at both ends.  Vessel perforation plates are simple, oblique to nearly
horizontal.  Intervessel pits ave large, aliemate and rather crowded (pl. IV, 3).  Fibres
are semi-libriform, non-seprate, with a tendency for radinl alignment. They are jo-24
microns in diameter.  The pits on their walls are simple, aod few and far apart.  Parenchymo
cells are mostly paratacheal forming vasicentric to aliform structure (pl TV, 1). ;
are somewhat coarse, closely spaced, 1t 2 seriate (mostly 1) and almost homo-
gencous. Individual ray cells are oval to oblong, often uhmrin%_hmlitarry crystals. Height
of I.h;";ra'ys is usnally low, 1-14 cells and up to 450 microns.  The width is 15-30 microns
ipl. IV, =2, 3). _ _ '

g lnsnrnticnnnw.—'l"he crossssectional view of the wood indicates its general alfinity
with the families Sapindaceas and Rhamuueeae. A study of the distribution of the vessel
fibres and parenchymi cells shows great similarity to 2 genera, namely Seblathas ol
Sapindaceae and Zigyphus of Rhamnacear,! Furthermore, the structure ol the rays and pits
on the walls of fibres and vessels of the material from HmpEi show complete t
with the Jispphus,  The genus Jizpplis is represented in India ;' about fourteen species® of
which six have been recorded from the north-western regi In view of the fact that
timbers of these species are not always possible to separate, the wood from Harappa is
identified as Jiznphas sp.

D, Marerian rrom HP XLIV.2 (rrom ABOVE PLATFORM)
ph IV, 4, 5, 6, 7, B and figs. g, 10, 11)

AxaTtomicaL pescripTION—No entire growth ring is visible, Two crosssection
show growth marks and these are formed by ¢ to 3 rows of parenchyma cells, Frow
the structure visible in different microscope sections, it has been possible o boild up a
diagramatic drawing of the transverse section of the wood (fig. g), Fessels are Il 1o

ium, 105 to 135 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-
ticn plate is simple, The intervessel pits are alternate, round to oval with lenticular
arifice (pl. IV, 6], The secondary walls show finc spiral thickening (fig- 1)  Fibpes
are sermi-libriform, armaged inan irregular fashion but liz:rmmg a uniform pattern throngh-
out. They are non-septate, fine, 7-10 microns in diameter, Their walli are 3-7
microns thick. Parenciyme cells ar first appear to be terminal or initial.  However, a
careful examination shows that they are more like the initial than the terminal t
Paratracheal chyma cells are i rows of 1-4, forming a« rugged pattern round
the vessels. They are 14-07 microns in diameter. Rapr are §-4 seriate, mostly
3, almast homogeneous (pl. IV, 5 and figs. 10, 11). They are 45-75 microns wide and
630 microns high. The individual ray cells are large and oval and frequently contain
gummy deposits.  Some also show single crystals.

* R. 8. Pearson aud H. P. Brows, The Cammurcial Tunbers of India, 1 (Calcurts, 1a3).
= D, Brandis, op. cil. T

*R. N, Parker, A Ferest Flora for the Pumjab {Labore, 1918),
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lnENTIFICA TION.—The semi-ring porous structure of the wood gives a valuable clues
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
by the fibres, indicate the affinity of the timber with the gener Celfis and Ulmus of the.
Ulmaceae. Tt is well-known that the ministe anstomical structure of the woods of €/
and Ulbmus is similar except for the rawy.! The rays of Ulmus are almost homogeneoys,*
while those of the Celtir are distinetly heterogeneous,* ofien showing prominent sheatl
cells (figs. 7, 8], The wood from Harappa with its hormogeneous rays should, therefore,
be grouped along with the Ulmus,  Four species of {/fmus, namely U, luncifolia, U, pareifolia,
U, villosa and U, wallichiana grow in India. OFf these; all show ring-porous character
except U lancifolis, which is semi-ring-porous.  An affinity of the Harappd muterial with
U lancifolia is therefore evident. But we do not feel il‘lt‘}hl‘."ﬂ definitely to identify it as
U lancifolia for veasons given below (p- 15). The timber from Harappa s identified as
Clmus sp., belonging 10 the group which has diffuse-parous to semi-ring-porous wood.

) 5 DISCUSSION

A.  ARCHAEQLOGICAL SIGNIFICANCE

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

*H. P. Brown and others, Text Baod of Wasd Technalogy, 1 {New York, Lg40).

*S. H. Clarke in Forest Products Researck Bulletin, no. 7 (1930},

* 0. Tippo, ‘Comparative anatomy of Moraceae and their presnmed allies’, Botanical Gazette,
100, no, 1 {"mg}a.o

*C. R, Metcalfe and L. Chalk, Anatomy of the Dicatyledors, 1T (Oxford, 1 050].
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of the body is deodar (Cedms deodara Loudon), The coffin I8 stated 0 be 7 It long and
2 to 21 fi. (towards the head) wide.! Tts height and shape ave not known for all that was
left of 3t wats the marks of its side-wallsabout 1] in. thick. The excavator has reported that
“traces of a reed-shroud, available from the pelvic girdle (o the upper vertebrie, were also
met with ', But when microscopic examination of the traces of the supposed reed-shroud
wias made, it vielded only deodar wood.  Proof of a reed-shroud is therefore absent.  Thas
point will be further dim;gmrl later on. . _

] The question now arses whether coffin-burial was in practice in' Vedic India.
The Rigoeda-sarhhitd merely mentions the burial of a warrior and nothing more, while
the Atharpaveda-sambird contains relerence 1o a burial where the trunk of & tree was ysed
as coffin, In both the Samkirds we find mention of a * house of earih * [Whibmgrile) Tor
burial® It will, therefore, be seen that there is no mention of the type of burial mer with
at Harappa.

On the other hand coffincburial was o common  practice in the Near Eastern
civilizations.? The available information on the timbers* ised by them in the construction
of coffin is-given in Table 11 ‘below, F 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 poinr is that the
nimbets so far recorded for the coffin from Iragq and Egvpr are well-known for the scent
thiey have, e.g. cypress, juniper, cedar and pine, At Harappi also one of the timbers used
is cedar or deodur. The other timber is rosewood, which 18 also known for its sweet weent,
The remarkable similarity i the c¢hoice of wood [or the coffin a1 Harappd on one hand
and frag and E‘E?q;_t 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 to be
a scented woodl

As: has been stated above the results of our examination of the Harppa
specimens do not allow us to conclude that there was a shroud, made of * reed or matting .

owever, & mark dividing the body from the pelvie girdle 10 the upper verichrae was
noticed.  How 1his mark cume abour we do not know, but it might have been ereated
by lltl:: wooden planks used ior the coffin, about the construction of which we know
nothing,

It is important to note in  what way the coffin-burial at' Harappd resembles or
differs from the Mn_nmuﬁan ones, The identification of deodar wood as covering the
upper part of Ihe body does not in any way go against Wheeler's conclusion
on the similarity of coffin-burial between the Harappi and the Sumerian civilizations.
For, Woalley states that in the Sargonic and pre-Sargonic graves at Ur ! the dend man was
lnid ar the bottom of the shafi Eﬁcr wrapped in matting or enclosed in a coffin which
might be made of matting, of reeds, or wickerwork, of wood or of clay *.5  Thus, the

\ Ancient fdia, o 3 (va4e7), peo By
5.8 ;ﬁrﬁhc Vedic ovidence, see A, A Macdonnell and A. B. Keith, Vedic Index (London, 1g12),
Flr 1] -PI 19' I - -
Y H. R. Hall in Anfigutly, 2 {1428), pp. 56-68 ; R. Mond and O, H. Myers, Comsteries of Ammast,
fﬂﬁ;‘?‘m taq7) ; H. Schifer m .m.‘m der. Prowerischm  Akadermio Lr Wissenschaften, 1031
erling

W, Rilpstein, Jur Kenntais dev imt altex Aegpplen Veroendaten Holzer (16025) ; alo L. Keimer,
Die Gartenpflinzen im wlten Aegyplen (Berling 1924) ; R. Engleback in Anwales di sorvice des antiguilics de
f.ﬁgp&. 31 (1931) 3 Ao Lucas in Empisd Focestry Journal, 13, no. 2 (1934), pp. 213218 ; A. Lucas
in Anniler du vervive des Antiguities de IEgyple, 36 (1636).

-GE.: L. Woolley, Ur Escavations I > The Royel Cemetery [London aud Philwdelphia, 1934),
pp. 135 I,
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microscopic examination of the remains of the Harappa coffin provides an additional
proof of a possible connexion between the Indus valley and Sumer.

TABLE 11

Wouds wsd for coffins and ihrines ocer lombs

Place Dutr | Lt gl Nome.f timbers
Egypt Abour wgho w 2455 B.C, Six-plywond i, Cypress (€ j
[OId Kingdom) 2. Jumper | Juniperu: ]
3 Pine (Pinus)
_ t Cedar (Cedrus) (2]
Egvpt About 2160 to 1788 D.CL Solid woed 1. Cedar [Cedrus)
(Middle Kingdom) 4
Egypt About 1350 B.C. (tomb of | Suolid wood 1. Cedsr [Cedrus)
Tut-ankhamen) 2. Jigyphiv aping christi
Ur Abgut 2000 B.C, | Salid wood (2) Not reported
Harsppi. About 2000 B.C., | Salid wood i- Deodar | Cedruy)
| 2. Rosewood | Dalbergia latifalis)

The plant-remains from the depression of the cireular platorm have yielded the
wood of Jigyphus.  According to Wheeler, * the platform surrounded a wooden mortar
where grain was pounded by one or more workers with long pestles ', This stylc of
paundinﬁ grain is still prevalent in north India, and, what is more important, the trunk
of Zizyphus tree is preferred to any other. Ity remarkable that for the last four thousand
years ﬂ'zyphus trunk has been in we for the construction of mortar for pounding grains
and modern science hias brought about no change. :

We do not know for what purpese the wood of elm was used and gol deposited
over the platform.  There is no doubt that the tree was not available near abous Hurappa.!
It is & mystery how it came there from such a long distance and for what special use,

B. BoraNical sGRIFICANCE

Archacologists have discussed a1 lengih the various evidences that have led! them
to draw conclusions on the climate and the vegetation of north-west India during the
Harappa cullure.  They are of the opinion that millions of kiln-baked bricks wsed fur the
construction of the city meant an casy availahility of Fre-wood of loeal qrigin.  The
cliborate drainage-system in the city presupposes a heavy rainfall at least for a few months
i the year. The remains of animali such as the tiger, rhinoceros and elephant indicate
the existence of a moist tropical forest somewhere nearby, Furthermore, the motils

‘ For the dim“}muun of elm, see bielow, p. 16,
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ol pottery-painting show an acquaimance with the trees and plants of o moist climate
These are, however, all indirect evidences. Now let us gee what divect light the presen:
study throws on the problem of climatic changes. -

Rosewoon.—It now grows in the north in Ouilh (Uttar Pradesh) and Marwan
(Rajasthan), extending to the west up to Panchmahals of Bombay State (fig. 12). The
distance between Hamppi and the nearest locality where rosewood grows now is not mor:
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 migrate:
southwards.  Another alternative that suggests itself is that we may still be ignorant o
the southern boundary of the Harappa culture, for there-might bave been settlemens
further south with which the Harappans had contacts;  In that case the people of Hampp:
could have obtained rosewood from the southern settlements.

Decpar.—The prasent disiribution of deodar is confined to the hills. I i
Alghanistan and western Himalaya extending up 1o quml g, 12). It is usually found
at an elevation of 6,500 fi. 1o 12,000 fi. above sea-level, The source of supply of this
timber for Harappd seems to be from the hills of northern India—a distance of over oo
miles. Can it be passible that deadar trees grew at that tme at 8 much lower elevation
than they do now 2 This possibility has, however, to be ruled out as the disteibution
deodar could not have been very different ‘at that 1ime from what it s now, in view of th-
fact that the effects of the last glaciation were over long before tllt"Hmfpiculmrc.

The next point is, how this timber was brought down to Harappa. ! rehaénlngist
have located many centres of the Hapappa culture,® some of which were situated at the fool
of the hills, In addition o this, the presence of sifajit! and *the horns at least of the
Kaushmir, spotted, Sambhur and hog deer ™ amongst the finds at Hara pa provides indirec
evidence of communication with the hills. Al these data provide s ient information to
visualize how deodar timber came to be used in the plains of the Panjab, Here we catino
think of any other means of rransport at that time excepr the river.

Bewr.—The genus ,.'_'r';;rghm conains over 6o species, of which, according 1 Brandis,”
14 are available in India.  Parker mentions six species growing in the Panjab.? We are
notsure o which species the timber from Harappd belongs.  All that 1:;1:1.1{:& saiel is (!
the timber was available locally and was used as mortar for unding grains.

Frse—The genus Ufmis is for the most part confined to the temperate region.  Four
species are known o grow in India, of which three (U, wallichiana, U, vitlosa and [ parvifolia
are confined to the western Himalava and the foot-hills, and the fourth (L7, lancifolia) i
found in the central and eastern Himalaya extending to the soutls up to Khusi Hills, Chirtta-
gong and Burma. The plant remains from Harappa resemble moy [ laneifalia which
has a semi-ring-porous to. diffuse-porous timber.  On the other hand, the three [
species from the western Himalaya are prominently ring-porous, Now. the fuestion is |
how did the people of Harappi obtain this timber *  Three possibilities piresent themselves.
Firsily, U. lancifolin grew in the western Himalaya at that fime but has changed it
distribution and is now conlined to the eastern zone. Though such a suggestion m’ﬁ:
at first appear to be a mere speculition, it can be true in view of whart wit hus

"M. S, Vats, Excqvations at Hurappd (Calouna, 1 I Gt
*Stuart Piggott, Prebiitone India (London, !gﬁu:,“ﬁ} ,,;5.*
VIbid., p. 175.

‘lbid., p. 135.

313, Brandls, Indian Trees (London, 1921},

OR, N. Parker, A Forest Flora for the Punjab (Lahore, 1918).




LANT-REMAINS FROM HARAPPA 1945

ted out about the distribution of Sarace indica between 2,500-2,000 years ago and
ow.! Secondly, there has been no change in its distribution within the last four
housand years, which would mean & very long lead of transport, for which there is linle
idence. “Thirdly, a species allied w0 U, lancifolia; having semi-ring-porous to diffuse-
us structure, grew on the western Himalaya but has since heen w out, There
some support for this view from palacobotanical record, as an unrecognized species of
flmus has ﬁm:u reported from the Lower Pleistocene Karewa deposits of Kashmir.?  This
ort 15 based on Ina!'-im&rcssiﬂn and does not say whether the timber was ring-porous
semi-ring-porous.  Further information on all the three points will be necessary before
can say which view is correct,

The light that the plant-remains of Harappa throw on the climate and the vegeta-
n of the place may now be summarized here.  Out of the four wood remains, two, viz
r and elm, were from the hills and could not have grown near about Harappa and
ust have been obtained from some distance. The other two, i.e, rosewood and ber,
ere either local trees or brought from a neighbouring forest.  These wood remains do
t support the theory that a moist .rrnpimr forest prevailed in the neighbourhood of
arappa, Keeping in view the fact that Hmp?i was a capital of a highly civilized
te, a luxunant forest in the neighbourhood would mean many more uses of the foresi-
oduce than has so far been recorded. Furthermore, previous shiow that even
r housc-building timbers like pine® and deodar* were obtained from considerable
stances.  From these and other evidences we visualize # vegetation of scrub forest with
grass and pockets of marshy land at or near Hamppi. The rainfull must have been
vy for a few months in the year,

6. SUMMARY

' 1. Some plant-remains from the excavation at Harappdl in 1646 have been studied
o are reported here. They have yielded four commercial timbers,

2. For the coffin, 1wo timbers were used, viz, Dalbergia lutifalia (vosewood) for the
ide-walls and Gedrus sp., probably C. deodars (deodar, cedar), for the to plinks. The
ood remains from the depression of i civeular platform are Kigyphus sp. (ber), Remains
the 1op ol the same platform are wood -JFI':'Imm sp. telm).

3. e archaeological significance of these finds i discussed in some details,
ecially with rt'f:rrtgncl! to the ancient Indian, Mesopotamian and Egyptian civilizations.
1 remarkable similarity in the use of timbers for the coffin at Harappi and  those of
ncient Mesopotamia and Egypt is interesting.  The use of scented timbers in both the
ases may be of some significance. The earlier report on the presence of a reed-sliroud
er the coffin has not been confirmed, and it appesrs that there was a desdlar cover over
¢ upper part of the body. Sdme additional proof for the contacts between the Indus
valley and Sumer is thus establislied.
4 Ofl.h:.fnqr timber remains, two are of local origin and the other two are from
hills. Use of hill-timbers indicates, fisstly, trade-connection of the peaple of Hamppa

i e "M, ‘ij_ anﬂ;:wu, : S';-::gtmwf desiceation of northern India in historical tmes ', Fonrnal
4 Bombay Netural History Society, 43 L1945), pp. 558-65. '
"G, 8. Puri, * Some [besil lmi.‘c: of the hrn-m from the Rarewn deposits of Kashmir®, Foumn,
Iadian Bot. Soc., XXIV, no, 4 (1045), pp. 1868,

M. 8. Vats, Excavations ot Marappd (Calcutea, 1040}, b 164,
* Piggoty, op. cit,, p. 135..
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with those of the hills and, secondly, insufficiency of suitable local dmbers.  All botunival
evidences lead one 1o think that, four thousand years ago, near about Harappa there was
a scrubby fovest.with pockets of mashy land and all grasses, where rainfall was limited
to a few months in the year,
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EXPLANATION OF PLATES

Pl 1
Dalbergia latifolia Roxb (no. HP XXIX-ra8)

I, A photograph ol the mirk in colfin-wall.  Natural size.

2. Tramverse section showing the g structure. of the wood. Note the distribution o
vesselh and parenthyma cells, and the %hape of the Bbres [X g?ollt i

- A tangential view of the wood. Note size and shape of the rays and the ripple-mario

(X 1ol .
Cedruy devdara Loudon [(no. HP XXIX-129)

§- A photograph of the mark of shm_u:;ai?}. Natural size,
5. Tramiverse section showing the general structure of the wood (% go).

I
Codray deofors London [ns. HP XXIX-129)

t and 2. Transverse sections ol the wood muwmg tracheids and rays, (% t10).
3. Tangential section showing uniseriate rays.  Note their height and the shupe of fidivid
cells. (> 110). : wosiels
4. Tangential scction showing a fusiform ray with horizontal gum duct. Al pote the vertical
parenchyma cells, (X rio). N
P

Cedrur dendara Loudon (no, HP XXIX-12q)

1. Radial section showing murginal cells of the mays, Note the pimting. . (X 110).
2, Radial scction showing cros-field pitting. {‘I:‘ 410). _ _ _
- m?i- I};dlal Tﬂiﬂn showing pits on the mdil;;g walls of tracheids. Note scalloped margin of
. [X 450).
4 Csection showing penetration of fungal hyphae, (X 110).
5 Radial wall of a uﬁ:fd showing :ﬂilﬂ.[ﬁ { :hiru].{ !

PL IV
Sigyphus sp. (no, HP XLIV-y)

1. Trausvense section showing the general structure of the wood  Note the arrsnpement
of the vesel, paratracheal parenchyma and semi-librifoem fibres. (X 110),

2, Tangential section showing distribution of uniserfate rays and non-septate fibres, Note
crystals in the ray calls, (¥ 116},

3. Tangential section. Note large, alternate intervessel pits on the right hand side. (X 200,
18
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Ulpins sp: (po, HP XLIV-g)

4 Transverse section showing vessels in part, paratracheal parenchyma, rays and fibres.
Note crpsm]s in rays. [x 10k

5 Tangmmul section showing shape and size of the rays. Note large and oval my cells often
containing deposits. (% 110,

[ '1'angmnal gection mnmng part of vessel with inter-vessel pits, !:x' 110,

7. Portion of transyerse section. Note size and shape of a vesel. (X 110),

8. Another portion of transverse section. Note hand of initial dﬂn whyma cells in the

iddle on the right hand top pertion ; shape and size of the fbres are distinctly visible. (X 110).
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FURTHER COPPER HOARDS FROM THE GANGETIC BASIN AND A REVIEW
OF THE PROBLEM

By B. B. Lac

The hvards of copper implements discovered in the Gangehic :m'a'? Jrom time to time fai-
remained somewhal entgmatic Hll now, as it has not yet been possible definitely to affiliate them to ans
one of the known cullures, In this article the Superintendent of the Excavations Branch, basides bring-
ing lo notice some implements unrecorded so fav, draws altention b @ class of potlery whick 15 found
associated with the vmplements and discusses its implication on the authorship of the copper hoards.

t. INTRODUCTORY

UCH water has flown down the Ganges since Vincent Smith published in 1905

|\ p‘l # comprehensive survey of the * copper hoards " discovered from time to dme (th-
first ane going back 1o 1822) in Uttar Pradesh, Bibar, West Bengal and ya
Pradesh.! He su ?cmmtmd this survey in 1907 by bringing to light some more materi:!
from Bithiir and iar, both situated in the first-named Swiae? In 191?-, Hiranun|
Shastri published some more implements, including an antennae sword, from Bithi
and also some from Bulandshahar and Hardoi Districts of the same State.’ The same
ear Ceggin Brown hronght to light several implements from the Rinchi District of Bihar,!
n the following year, 1616, A, Campbell and S. C. Roy recorded a large number of axes
and bar-celts from Manbhiim and Palaimau Districts of the same State.® To these werce
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 ity
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 nbic:ts has gained a fresh momentum, and Professors Stuart Piggott® and R, Heine-
Geldern® have put them on an * international footing * Ig' citing parallels from beyond

a -

the frontiers of India—Hissar and Anau in Persia and Caucasia in south Russia.

" Vincent A. Smith, * The Copper Age and prehistoric bronze implements of India ", fediar
Antiguary, XXXIV (1903), pp. 220-43. '
* Vincent A. Smith, “The Copper Age and prehistoric implements of India—supplement ’,
Tnidran Jum XXXVI (1907), pp. 53-55
Lo tri, * Recent additions 1o our knowledge of the Copper Age antiguities of the Indian
Empire ', Attatic Sov, Bengal, New Series, X1 "‘13'5}' pp. 1-16. '
* J. Coggin Brown in ourn, Bihar and Orissa R, Soc,, | 10915) pp. 127-28. .
5 Y A, Campbell in Journ, Bifar and Orissa Res,, Ser., 11 (1g16), pp,%glﬂﬁq S. €. Roy in abid,,
PP -
ﬂﬁm’ ARG pit. H.E.H. the Nizam's Domi (Caltu |
Asmun wadreh. Deptt. H.EH. the Nigam's imions for 1Gg37-30 i 4
’ 3::::11 Piggott,  Prehistoric copper hoards in the ({mgga ﬁ:ﬂn ', Anti ?‘:g: ﬂn A
PP 135182,
' R. Heine-Geldern, * Archaeological traces of the Vedic Aryans ', Journ, Indian Soe, of Orientad

Art, IV (1g36), pp- 87-133, and * New light on the i on tn India", Bulletis A s
Im’ﬂw franizn Arl and Archavelogy, V ( June 1937), mﬁm W

a0




1o

.~ = (SR LT |
iAW & ey = T FOv-axy
i ROOEHVH DML E30 “IXY TIOHLIVHE
SNILNTEINI0d : 130 NONHL
- LTSNV INOLE | - THONE TR 1804
" THVM ATHSYNEFHRO0, SUIHLO
ol chs OVERIVDS (T

~MOME TVHITLLNY

TVONTH . ~ HOOdHYH

hﬂu S -

< u\.’ Ql.cd..tmﬁ(d = XY TIerEImEned
j AVE o SN0 LNV

=T oTRAEv
...I.ﬂ_ RN
= =TIng vy

) w%gx HddOD,

i 1*‘:1:;1:-—— - I_-:l'-
gL g

. Vg —e % w - ,\ %&... ST,
.‘.%m; » .
NHE ™ = yaiyHl ___..ﬂu...._._ﬂu.ﬂ._. :1;_
s znme .:E_.E!_ — WSV ./(Jliatiﬂjwm/

21

URTHER COPPER HOARDS FROM THE GANGETIU BASIN




, ANCIENT INDI4, NO. ;

The ohject in writing the present paper is E_rimm_ﬂ}r to place before scholars some
mare (nearly thirtyfive) copper mmplements which have come to the author’s notice in
recent years. This would alss form an occasion to discuss afresh, as far as possible, the
theories enunciated by Piggott and Heine-Geldermn.

2, FRESH MATERIAL .

The implements described heye are lodged in the Municipal Museum, Allahabad,
Bhiirat Kala Elm_-.-an,. Banaras, and the State Museum, Lucknow. During his visit to these
places in September, :gff, the author took an opportunity of examining whatever coppe
implements were kindly brought o his notice by the authorities concerned.' The collec-
tons in the Allahabad and Banaras Museums have not been published previously.
Those at Lucknow had been recorded up-to-date by Vincent Smith (1905 and 1go7)
and Hiranand Shasiri (1915), and therefore only the specimens acquired by %:u: Museum
sibsequently have been noticed here.

Tie Mustcirar Musstus, ALLAHABAD

The Museum containg copper implements from three places : (i) Pondi, (ii] Bitha
anid (i) Biswulf Teh, figs-1)- g P (i) Pondi, (i) Bithi

Pondi

It is a village in the Teonthar Tehsil of Rewa District in Vindhya Pradesh; -abou
40 miles south of Allahabad and approached by the Allahabad-Rewa road, While
village school was under construction at Pondi, the workmen hit upon fortyseven rings and
five celts, apparently of copper.  Of these, three rings and onc celt were presented to the
Municipal Rll'uhuum, All ud, in 1049 by Maulvi Ayaz Ali Khan, Superintendent of
Archaeology, Vindhya Pradesh.

The rings vary from 4 1o 44 in. in diameter and have a cirenlar section, 4 10 § n.
thick (pl. VI B, 1-2 ; fig. 2, 2. They have a * mouth* or opening, which shows that
pieces of R;Fdrt:d size were cut out of a long metallic rod and subsequently turned ino
the sha nings. Had they been cast, one would not expect trimming marks at the |
edges of the mouth.  Further, the fact that the over-all diameter, thickness of the section
and weight ete, vary from specimen to specimen also suggests that the rings were indi-
vidually made and not cast out of a set mould., This point has (0 be borme i mind while dis-
cussing the probable use of these rings. It has been suggested by some that they were use!
as weights.  Now, usless several specimens are found to have an almost identical weight
and various: groups fit 'lhm_m:!ws into a graded scheme, there is hardly any justificaton
for making such an assumption. The three specimens examined by the author at Allshabad
do not favour such a view. However, a detailed analysie of the fortyseven specimens fron
Pondi may be useful in answering the question. - '

.-\tr:‘urding 1o an-?t.he_r view, they were used as * ring-money .2 Obviously, not much
van be said on this point in the absence of any concrete evidence.  Since the fings do nol

have any standard weight nor bear any symbol or mark of authority, one wonders if they
can be taken a5 * money . :

' See * Acknowledgements *, below, >
4 Smith, op. at. [1905); p. 238. o
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The celt from Pondi (pl. VI B, 4 ; fig, 2, 6) is of the * flat* type.!  Ithas a squue
butt, slightly concave sides and a splayed-out cutting-edge, It is 7 in, long, 5] in. wide
and } in. thick and weighs 170 folds (nearly 41 1bs.).

Bithwr

Bithtr, situated on the southern bank of the Ganges, 12 miles north-west of Kanpur,
has already been known for the ocourrence of copper implements (cf. above). The
Municipal Museum, Allahabad, purchased from a dealer in 1942 nine co implements
stated to have come from this site. They fall in two groups ; (i) flat celts mﬂ (ii) shoulder
cels, To the former belong nos, 1-4 and g of fig.'5. No. 1 has a square butt, sligh:s
concave sides and a somewhat splayed out working-edge. It is over 5} in. long, nearly
4 in. wide and } in. thick. No, 2 & comparatively longer. Np. 4 has a thicker section
(nearly o in.) and appears to have remained unfinished, o, if finished, it is badly wom
out and bent.  No. 4 is a normal specimen of the type, while no. g s stumpy, being only
?i in. long against a width of 3 in.  No. 7 is rather unusual, with its rectangular outline.

15 cutting-edge too 1s not well-prononnced.

In contrast 10 these flar axes there is one, fig. 3, 5, of the shouldered type.  In thi
case 2 clear * shoulder * is formed where the blade joins the sides.

From the map (fig. 1) and the able | fs 38 A) it will be seen that the shouldered type
hus 4 more south-easterly distribution.  Whether it has any connection with the * Burmese
type " of shouldered celt in stone cannot be said in the present state of our knowledge, 11
is also probable that the 1ype may have developed from the flat celt (e.g. hig, g, *}%h
intermediary examples having a well spliyed-out cutting-edge (e.g. fig. 4, 11).

The 1wo celts not ilustrated here ﬁctmg one each to the Hat and shouldered 1ypes.

Bisauli

The Museum contains one * anthropomorphic * figure from Bisaull (fig, 2, 5). [
belongs 10 a gg:mp of five objects recovered from the site, the other four being ai the
Bhirat Kali Bhavan, Banaras (cf. below, p. 25). _

The figure measures about 12} in, in cugﬂt from * head * to *foot ', and 11 in. in
width from " arm ' 10 "arm ', 1t seems to have been cast and then hammered, the marks
left in the latter process being clearly visible all over the body.  Both thie arms are incurved.
and have sharp outer edges. Any use suggested for this figure—religions or utilitarian—
ﬁll‘lnﬂ% but b; conjectural. - '

tis object was sent o Dr, B. B, Lal, Archaeological Chemist in India, Dehry Dun,
for chemical examination. He reports as follows :_u:gl ' '

' A qualittive analysis of the borings from this object shows the presence of copper
and nickel only.  No other metal is present.  The gquantitative analysis gave the following

resully & =
AOppet 98°77 per cent
Nickel 0 66 gcr cent
Total 90°43 per cent

‘ The small amount of nickel detected in the speeimen represents only an mpurity
derived from the copper-ore. The fact is uigm'ﬁramf as it shows that the ur}\". &om'mh

! Nomenclature after S. Pigott in Antiguity, no. 72 {1044), p: 1740
24
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the metal was smelted was of Indian origin. The Indian copper-ores have generally
arsenic or nickel or both as impurities, and these are considered the key-elements in placing
the source of the raw material. The nearest copper-mines and ancient copper-workings
exist in Rajputana and Singhbhiim, and it is probable that the specimens il question may
have been Et:i*.rr.d_ fiom ores from such A source.

The fact that this ohject is made of copper and not bronze—and the same applics
to most of the other objects us well—seems o pl:?‘ an important pan in ascerusining the
cultural affiliations of these copper hoards (efl below, p. 37).

Tue Buiwar Karl Baavas, BasAras

In this Museum are lodged four capper abjects from Bisauli, a Telisil headquaries
in the Badaun District of Uttar Pradesh.  As in the case of several other copper A
here o the discovery was accidental. While tlling his field, a farmer named Angan
struck upon five copper objects at a depth of hardly a foor below the surface.  He reported
the matter 1o the local authorities, and finally Mr. ﬁm’ Bhushan Saran Jetley, then Superin-
dent of Police of the District, presented them o the Bhirar Kald Bhavan in 1g36-37.
 Of the four objects, two are "anthropomorphic * figures and the rest a lu and
celt each. Of the anthropomorplic ligures, one is tall, while the other is dwiarfsh.  The
rmer specimen is nearly 17 in. long and has a w.-rr prominent ridge outlining the * head *
ple VIAS I:lé. 4 II‘\. It the case of the latter ihe length §s only o in. against o widih of
14 in (ple Vit 5 hg 2,8, In both the figures—in fact in all the examples of the type—
he curved portion of the arms is thinner than the rest of the body and the outer edges are
nvariably sharp, which facts suggesi that this part of the figure had been expanded by
ting. Such an impression is supported by the * hammer-marks ' which follow the
nt};hrc:nflhcarmmnmdialfﬂnn. o 0% ;

harpoon, nearly 7 in. in length, s o fine example of the type (pl. V, 2 ; fig. 2,
. I has o strong medial rib and a long @pering blade.  The middie part hag three
airs of finely-pointed incurved barbs of cviindineal section, At the junction ol the barbed
'portion and the tang there is # pair of knobs of which vne is perforated.  The perforation
or " eye " wak evidently used for passing a cord through in the process of tving the harpoon
an to ity shafi.  The implement was oo doubt ciast; although there may have been sonie
subsequent hammering at the blade-end.

¢ celt is rather longish, baving a Icn$1h of 114 in. against a maximum width of
af i lpl V, ¢ 6 2; 7). In secrion oo it i unusually thin, only | in.

In October 1940 the author visited Bisaulf with a view 1o examining the site.  Through
the help of the local authorities e was able 1o contact Angan, who ook him o the place
where the objects had been ploughed up.  The spot lies on the south-vastern outskirts of
the town in the Zamindar of Kishori Lal.'! There is 4 lomb to the west of the ficld and a

nd each to its north-cast and south-east. Surprising though it may sppear, the area
15 almost flat without any signs of & mound,  Siill, the author mqulfmjn worthwhile to dig
a little bit, and accordingly two trenches were laid out, one, called A, very close to the
find-spot, and another, B, nearly a hundred yards tw the south,
ench A, 14 ft. long and 8 fi. wide, was carried 1o a depth of about § ft. below the
ground-level. Whatever litde pottery was obtained came from the top first foot. In
trench B, 13 fi. by 7 fi., no sherd was encountered lower than 2} fi. from the surface.

Eﬁcinh‘ Information regarding the ownership of the lund was obtained from the local revenue
] “ '
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The pottery from these trenches, though very limited in quantity, divides jself into
two classes ¢ (a) well-fired, red-slipped ware with designs executed in black colour and
(b) ill-fired, thick, ochre-washed ware—mainly bits with wom-out edges. The two
varietics were 50 much mixed up (obviously due to the ﬁuughing up of the ficld thmuﬁh
all these years) that it was ﬂleCU- It o swratfy them. However, from the fact that the
former type looked fresh and the latter worn out and rolled it 1s probable (not proved)
that the laver was the older of the 1wo.

The excavation did not yield any copper implement [may be that the area dug was not
much), and therefore it ix very difficult 10 say which of the two types of pottery mentioned
above was associated with the hoard found Em-iuu;ly at the site.  But if ar all any guess
is to be hazarded, it i the thick, ochre-washed, rolled ware that would appear to claim
contemporaneity with the copper implements. The guess seems to gain ground when
viewed alongside similar évidence from another well-known copper-hoard site, Rijpur
Parsu, in Bijnor District of Uttar Pradesh (cfl below, p. 47).

The State Museum, Luckyow

This Museum has by far the largest number of copper implements and, as stated
ve. most of them had already been published by Smith and Shastri,. Here are des-
cribed some more ahg}nm which have been added to the Museum since 115" They
come from : Hardi, Dhikd, Sarthauli, Sheordipur, Indilipur, Majhadpur mz' Deoti—
all in Utar Pradesh ;: and Dunnd in Pal 3, Orissa,

Hardi

It is & village in Tehsil Sidhauli, District Sitapur, U.P. The Dcmuy Commissioner,
tdpur, presented to the Museum in roz4 a celt from thissite. The circumstances of
the discovery and the exact find-spot are not recorded.  The celt is of the flat type, with a
square butt and splayed out cutting-edge (fig. 2, 4). I is Elimi'n. long snd 44 in. wide
and lm; 3 t:l:nﬁﬁn nearly § . thick. The truncations at butt-end may perhaps
be accidental. '

Dhaka

In February 1917, the Museum ace|ired five celts from village Dhitka, Police Station
Tilbar, District Shi‘h'ﬁh&upur U.P. No other details are recorded,

Al the celts belong 1. the shouldered variety and have a square butt (pl. VII A, -
t-5 : fig. g, 12, 10 and 6).7  Plare VII A, 1 (fig. :i_, 12} has a length of 81 in., out of which
the blade portion accounts for nearly 5 in. In pL VII A, 3 (fig. 3, 6) the position is just
the reverse, the blade being only 5 m. out of a total length of 7 . The relative Tength
of the blade and the butt, however, i not of much uence since the type remains
fundamentally the same, there being a pronounced shoulder at the junction of the two

T sorting out the post-1913 implements, Shri M. M, Nagar, Curator of the Museum, was
of great help 1o me, for which 1 am particularly beholden to him, However, there are chauces of
an ovenight, Le,, there may still be some objects in the Museum which, though acquired after 1015,
are hot recorded here or there moy be others which have already been recorded in some ohscure
publications but are being re-noticed here.

*Now. ¢ and 5 of the photograph are not figured.
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jons. The celts are well-made and sturdy. For example, fig, 8, 12 has a thicknes.
of 4 in. and weighs nearly 165 folds (well over 4 lbs.),

Sarthauti

The Muscum is in possession of seven implements from Sarthauli, Pargana Kan,
District Shahjahanpur, presented by the District Magistrate in June 1921,  Theyinclude
five swords (2], a harpoon and a hatchet or paraiu-like object (pls. VIII and VII B ; fig, 4,
Ly 3y 5-0). ,

: 51'-"L VIIL, 1 (6. 4, 5) i the smallest of these swords, being 12} in long, It has o
leal-shaped blade with a stout mid-rib and a small {only 2 in. long), flat tang. In pl VIII,
2 the blade s much broader, nearly g in. The tang, top, is relativel lqgfl:r, accoumnting
for one-fourth of the ol length [1% in.} of the sword, and has a forked projection on
one side, PL VIIL, 3 (fig. 4, 1) is the lo of the lot, bﬂl{.ﬁ 20) in. The medial rib
produces & fine lozengeshaped section of the blade. In pl. VIII, Lf;g. 44 3) the hook
at the tang is broken, but one can clearly notice that it was ob forking the g
itsell. The hook in pl. VI, 5 (lig, 4, 7) 1= sl:ihdy curyed. '

Thitt these implements were used as swords cannot be said with certainty, Sic
Walter ERiot Smith, while describing a similar implement in the National Museum of
Antiguitics, Edinburgh, used the term “sword "' and since then it has been vaguely followed,
Vincent Smith, on the other hand, has opined ; " in spite of its length it should be called o
spear-head. T possess a Somali spear-head, which is 24 ft. long without, and 3} f. long
with, the socker.  The hook on the side of the tang seems 10 have been intended for fasten-
ing the blade to the shaft by a thong." One has only to look for parallels 10 be convineed
of the argument, The harpoons, which were undoubtedly tied on to a shafi by means of
s cord or thong, have two devices for the purpose.  In one case there i 2 hole in one of
the knobbed projections at the tang through which the cord was I_Jam-d (pl. V, 2 ; ﬁf s
). In another there is a forked prajection or hiook on one side of the uing around which
the cord would be piassed in order that the implement may be securely fastened to the
shaft (pl. VII B, 2 ; fig. 4, 8), The so-culled swords have the latter device (e in
pl. 'v’l.l 1;35 g and 5 ; fig. 4, 7) and therefore, it is equally possible that they were used »

ar-heads.
= Though falling within the general category of harpoons, the Sarihauli specimci
(pl, VII B, 2 ; fg. 4, B) dillers in technical details from the Bisaull example descrilied
nfnw' pl. ¥, 2.5 hg, 2, E'} : it would perhaps be worthwhile to call them sub-types A andl
B respectively.  In the former case the blade i not 4 well-developed entity, being ouls
4 in, oul of a length of over 11 in. for the harpoon, whereas in the latter it accounts for
nearly hall the total lengeh.  Again, the barbs in type A are flat, outward indentation:
(s in the bome prototypes of Magdalenian V and V I?fwhilc in type B they are incurved,
and have a creular section which culminates in a fine point. [t appears that while type
B was cast a3 it is. type A was perhaps obtamed by irimming a plain spear-head of the type
illustrated in fig, 4, 5. Such an asumption is borne out by the trimming marks left oo
the outline of the barbs in type A [off pl. VII B, 2)2 i

' Prot. Soc. Ant. Scolland, 1833, p. Bav
“N. Smith, #p. cil. (1005); p. z.hrj

* The harpoon -illustrated by Hiranand Shastri in Jown. Asiatic Soc. Begal, X1 (1a151:
pl. 11T, 1 also confirms this view.
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The hatchet or parasy’ has a rather unusual shape (pl. VII B, t; fig. 4,6). It measures
Ez in. long and nearly g in. wide (including the outsstretched * wings '), The cutting-
«dge is, however, not very sharp. On its surface are prominent hammer-marks, which
incidentally form roughly concentric ovals. Though the implement was cast in the first
instance, some trimming also appears 1w have been done to obtain the final outline of

the wings.
Sheordgpur

There are three anthropomorphic higures in the Museum from Sheordjpur, District
Kanpur, U.P, (pls. IX and X A). They are indeed massive. The one illustrated in ph X A
measures over 1g in. from head to foot and u? in. across and has a well-pronounced
ridge round the head, Pl EX, 2 (fig. 4, 2) is nearly 18 in. long and 15 in. wide and weighy
402 tolar (well over 10 1bs.).? One of the arms of pl. IX, 1 is hroken, but on restoration
the figure would measure nearly 164 in. across.

Indilapur

It is a village in P. O. Mundi, District Shﬁh{_ﬁh&ﬂpur. U.P. The Museum aceguired
in November 1944 a ¢ell from this site (pl. X'C;hg. g, 11). Itis to} in, long and has a
well splayed-out cutting-edge, nearly 71 in. wide.  The blade here begins to develop into a
separate entity and this from the pomt of view of shape the specimen occupies an inter-
mﬂ{iary position between the Hat and shouldered types of celts (e.g. fig. 4, 4 and 10 respec-
tively),

Majhadpur

. n August 1915, the Museum acquired a celt from Majhadpur, P.S. Behingokul,
District Hardoi, UP. Tt has a straight cutting-edge, tapering sides and rounded butt

(hg. 4y 4).
Dot

In the Muscum is also lodged a fragmentary celt with straight cutting-edge and

tapering sides. It was found during the excavation of an irrigation-canal near village
Deoti, %‘eiuil Mohanlalganj, District Lucknow, U.P,

Dunvid

The Museum contains a celt from Dunria in P3l Lahard, Orissa épl. X B ; fig. 3,
8).  Iris 7§ in. long, 6] in. wide and nearly | in. thick at the butt end.  The cutting.
edge, however, is not sharp. Though of the shouldered type, it differs from other spcc%-
mens (e.g. fg. 3, 5) in respect of the concavity of the sides,

' The the shape of this implement does not fully answer the description of a traditional
Indian paraiu, 1 have retained the tenm for the ske of convenience,

;ﬂle weights inentinned in this paper were very kindly recorded by an assistant of the musenm
concerned.
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3. REVIEW OF THE PROBLEM

After this description of the copper implements and their find-spots, one fe natirally
anxious to know something about their authorship and chronological hovizon, Earlier
writers like Vincent Smith and Hiranand Shastri did nof have much comparative material
before them and could not, therefore, dwell on this aspect of the problem. In recent

ars, however, quite 3 lot has been said on the subject, specially by two eminent archaeo-
‘r:gista-. R. Heine-Geldern and Stuart Piggott,

“1 beg to be allowed ', writes the former, ' to assume for the time being as cerainty
the hypothesis, that the archaeological finds we discussed, arc in fact traces of the Indo-
Aryan migration. Now let us see which conclusions we are able o draw from this "
He then concludes @ * Our research has proved with certainty that there must have been
cultural intercourse of some kind between northern Indin on the one hand, and west
Persia, Transcaucasia, the Northern Caucasus, and South Russia on the other, during the
period from about 1200 to tooo B.C., and that distinct traces of these connections are
to be found in north Persia (Hisar Illc, Tureng Tepe). Everything else, all interpretu-
tion of these finds as traces of a great ethnical migration, their connection with the Vedic
Arvans is as yet only hy.:{mh:ti::l, though this hypothesis has extremely strong reasons
speaking in its favour. We shall only gain certainty by systematic field-work ".*  Elge-
where he reiterates © ° If we could hope o find some archacological traces of the Vedic
Aryans it would be among these istoric copper and bronze objects from northern
India’d According ro him, therefore, it is the Vedic Arvans who produced these objects,
somewhere between 1200 and rooo B.C.

Professor Piggott too, writing in 1944, made a similar observation, *If they are,
as seemy likely, intrugive 1o the area ', he remarked, “ we can hardly avoid the tomptation
of relating them to some aspect of the Aryan immigration into India. In the search for
material evidence of \’c;r;‘:: " culture these swords, with thelr implication of warrior
imvaders, seem perhaps to be the likeliest claimants up to date ** Recently, however,
the Professor has mmlﬁtd his views.  “ It would be tempting to associate this movement ',
lie observes, " with something more than trade, and to see in it the colonization of the
Ganges basin Uy refugees and displaced persons from the Punjab and the Indus valley
during the time of the break-up of the Harappa empire and the coming of the raiders from
the west. The deposition of itsell suggests a time of insecurity and economic
instability, and may mean that the refugees were not left undisturbed for long, as the
invasions gathered momentum and pressed on, beyond the old frontiers of the Harappi
kingdom and down into the Ganges valley. But here we leave archaeology for |Ee
ambiguous hints of legend and tradition "2  According to his latst views, therefore,
the i‘.ull.f}'liﬂf hoards are o be associated with Hamppan refugees and not the Aryans.

n the face of these two stalwarts it is rather embarrassing to re-open the guestion.
The author, therefore, craves their indulgence while placing his view-point before scholars.

Let it be smated at the ourser that none of the implemems noticed here (or for that
matter none of those described by previous writers) has been found in a regular excavation.
Nor is there any other evidence [with the exception of that from Bisauli and Rajpur

* R. Heine-Geldern, op. oif. (1936), p. 106,

o (T & ponnL

' R. Home-Geldern, of. 06, (1937)4 P« 7-

* Stuart P ;o eit., p. 180, _

* Stuan Piggott, Prekisterie Indha (1050), p. 238
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Parsu discussed in this paper) to ascertain the type of pottery or other objec:
associated with these hoards, In fact, in several cases it is - ult to locate the exa:
find-spot. even,  Thus, no direct or stratigraphical evidence can come 1o our help in
identifying the culture of which these implements formed A constituent or in ascertaining
their c%u'-:}nnlﬂgical horizon. Any inference at present, therefore, has necessarily to depero
upon stylisiic comparisons and other circumstantial evidence. _ :

be * copper-hoard " sites of the Gangetic basin have so far produced the following
main types ol implements ; (i) flar celts, (i) shouldered celts, (i) bar-celts, (iv) ring:.
(v] harpoons, wdj antennae swords and (vii) anthropomorphic figures. Let it now b-
examined which other sites in India or abroad have produced simi objects.

(i) Flat eelts—They occur at Harappd and several other protohistoric sites of (i
Indus valley, Jorwe, 47 miles south-cast of Nasik, Bombay State, has yielded four of then '
Bug the type is so sim;:fc that not much can be based on its occurrence.

(if) Shouldered celts,—As already stared above \p- 24), shouldered celis have a sonth-
exsterly distribution, being in the main confined 1o eastern U.P,, Bihar, Bengal and Onisa.
No example has so far been found west of the Gangetic basin..

(111) Bar-celts.—A bar-celt consists of a nearly parallelsided bar, the length of which
E}mﬂjmm up to 2 (L) measures several times its width. It hasa rectangular section,

at bottom and conves upper side (pl. XI B fig. 5, 2. The cutting-edge, ususll,
crescentic, i obtained by ?»e'v’elling the upper side {m].;. The writer has observed th.
most of these features also characterize the stone celts from the hilly tracts. of southe:n
Bihar, western West Bengal and northern Orissa (of. pl. XI A ; fig. 5, 1).2 Thete is,
therefore, good reason to believe that the copper bar-celis developed from their proto-
types in stone in course of time when metal began to replace stone. It has been suggeste:|
by Professor Piggott that the bar-celis may have developed from the narrow elongated
celts discovered at Chanhusdaro and Nal3~ But these latter § cimens do not possess thi
charactenstic features of a bar-celt.  Besides, in view of the mote positive evidence
regarding the evolution of the copper bar-celts from their stone rolotypes, as discusse:)
above; the possibility of an Indus valley origin: of this type of implement may have (o bx

VER up. _
= lie) Rimgs.—They do not occur at the Indus valley sites, Smilh f1gos) refers w
* Inish gold ring=-money and silver ring-money *, but it is doubtful if the Gangetic specimon
of copper haye uny connection with them.

(¢} Harpaons.—As stated above (p. 28), Magdulenian harpoons of bone have a sho
similar to that of eur type A (pl. VII B, o s hig. 4, 8).  But they are so much removed from
the Indian imens, both in point of time and place, that it is diffienlt o imagine an:
relationship between the two.  Again, Hrine*ﬁ‘c.lcgm has drawn atention 1o some grrow-
heads with simple barbs from Transcaucasia, Talish and Luristan, which, be thinks, ma
have given rise to the Indian harpoons.t This is too much o assame. Barbed armow-
heads are known from several ancient sites in the world, but surely they are quite disting

g;:f:_n the harpoons, the shape and method of hafling of which are fundamentall
erent.

" Information from Profesor H. D. Sankalia snd Shri M. N. Dehpande.
' The author hopes to publish shortly o distailed study on lh;n interesting stone * bar-celrs
" E. J. 1. Mackay, Chanku-darg Excavations | Newhayen, Conn., 1043, pls. LXVIII and LXXI

for Nal ens, of. H, Hurgreaves, ' Excavations | il 5 .
no. 35 (Deihi, tgag), pl. XIV a. o  Dakichitean 1925 Mow, Arck. S -l

¢ Heine-Geldern, ep. ril. (L9356}, p. 102,
je
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FURTHER COPPER HOARDS EROM THE CANCETI BASIN

But what may be worth reference here is that certain implements depicted in the
archaic cave-paintings of the Central Indian platcan bear a close resemblance to the
harpoons.  For example, 4 cave called Ghormangur in the Mirzipur District, U.P., con-
tains & scene of rhinoceros-hunt, wherein six persons, attacki 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 spear into
the body of a sambkar.* Whether the implements represented in these paintings were of
copper or bone or even wood and stone combined (wooden shafi with microlithic barhs)
cannot he precisely determined, but whatever the rasw material,

the fundamental conception is mdeed the same, It is therefore not =
unlikely that the copper hiarpoons of the Gangetic basin may have had =7
some relationship with those portrayed in the Central Indian paintings. P

{ﬂ‘ Antennae swoords.— The distinctive feature of these swords
15 the hilt which bifurcates like the antenna of an insect (cof, ﬁg;,;f.
Qutside the Gangetic basing Kalliir (Hyderabad State) is the v =
place in India which has yielded swords of this type.d There too, =
the associated pottery and other finds are not known, Beyond ¥4
the frontiers of India, a bronze sword belonging to the Koban
calture of north Caucasia may be cited.* But there are some out-
standing differences between the Caucasian and Indian specimens,
In the lormer case, the hilt and blade are two separate parts, joined
subsequently,  Further, the hili has a hole and the blade is flai-
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
strong medial ridge.  Besides, there arc only a few examples of this
rype in the Koban culture itsell.  Thus, there may not be much
jstification in tracing the origin of the one from the other, specially
n the absence of any examples from the intervening countries like
lran, Afghanistan and Pakistan.  In fact, much more evidence i B
wanted than is available at present to decide the issue either way,
(e1f) Anthropomerphic figures.—They seem 16 be confined to the
Gangetic basin alone, since, as far as the author s aware, their | T
tcurrence 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 cither the Indus valley culiures or 5 ,_.|
any of the protohistoric cultures of western Asia. [T that is true, as it 8
seems to be, how is it thar Professors Piggott and Heine-Geldern S B
have been fed to think otherwise 7  The reason is not far o seck. F §)
It Ties in the mixing up of issues.  The two writers have assumed 5
that the well-known sword from Fort Munro in the Panjahb, the =
trunion celt from Shalozan in the Kurram valley, socketed axes Jio, 7. Antempae swond
from Shali Tump and Chanhu-dare and the adze-axe from Mohenjo- of eopper from
daro (cf: fig. 8) also belong to these * hoards ' and can be treated Fatehgarh

2 ' J. Cockburn, * On the recent existence of Rhinoceros Indicus 'y Journ. Auatic Soc, Bengal,
LIL, pt. 11 (1883), pp. 56-64, pl. VIL
= Gt:iagu " Cave drawing in the Kaimiir Range, North-West Provinces Y Journ. Koy
Asiatic Sic., 1800, wp fig
- . 8g-97, fig. 3.
¥ An. Rep, mm HEH. Nizam's Domimons, 1937-40, pl. V.
* Matenialy po Archavolagii Kavkaza, VIIT (1900), pl. X.
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as such. In point of fact this is vot true. None of the four types jusi stated occurs i th
Gangetic basin and, conversely, no harpoon, anthropomorplue figure or aniennage sword efe. occurs wes
of that basin. Not a single site can be pamed where an emple JSrem the former group fas bec
aund it asseciation with an implement from the latter (of. map, fig. 1). 1 this is realized,
things ger straightened at once. « ' '

Sk | .
c.: 5

l.t.¢@ .r.‘flal

5 i
| ] | 1NGCHES

Po. 8. 1, Swwed from Fort Minro; 2, shafi-hole '
v Fort ;9 uxe from Shihi Tump; 3, Dumnn
et from Shalozan; g, shaft-hole adzs-axs }.m Mﬂiqh-gﬁ +
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FURTHERCOPPER HOARDS FROM THE GANGETH BASIN

Here it would not be out of place to recall that almost all the implements comprising
the "hoards " are of pure copper. The specimens from Bithir, Fatehgarh, Mainpuri,
Gungerid, Bisauli etc, have amply testified to this! The socketed ave, 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 celis.  From the
echnological point of view also, therefore, the two groups fall out from each other.

Thus, while the socketed axe, adze-axe, trumon celt and Fort Munto swond etc,,
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,
e * copper hoards ', on the contrary, seem to point 1o a cultire which was mainly con-
fined to the Gangetic basin with a possible southward extension acrass the Vindliya and
Kaimiir ranges.

Who 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 protuced rolled
fi ents of an ill-fired, thick, ochre-washed ware which may have been asociated with
the implements.

other copper-hoard site; Rajpur Parsu, was explored by the writer in October,
1940, to zee il it could throw any Iig{l,t on the subject.  An octogenarian, who claims to
have shown Vincent Smith the find-spot nearly fifty vears ago, took the writer also to the
place. Tt is a mango-garden on the north-castern periphery of a mound which 15 about
5-7 ft, high and covers an area nearly { square furlongs, Five small wenches were laid
out, one i the mango-garden and four at various points on the mound. Though very liude
deposits were mef with in the garden iself, occupational strata went 1o 3 depth ol nearly
8 ft. in the mound. No copper implements were abtained, but the lower levels produced
the same kind of ill-fired, thick, nchire-washed, rolled pottery as was found at Bisauli.
This eoincidence naturally makes one repeat the rﬁlcﬂiunu—uﬂ: the copper implements and
the pottery products of the same culture 2 If the answer be in the affirmative (which
only further work at these sites can finally decide), it may perhaps. be possible to identify
the authars one day, '
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POSTSCRIPT

Since some delay has been cansed In (he publication of this article. an Opportumiy
i daken here 10 refer 0 the exeavations at Hastindpura near Meerur (west U
Pradesh). carmied out by the author during  1950-51 and 1951-52. lowest
levels of this site also yielded an ill-fired, thick.” ochre-wash pottery,  Siyce
the herds are very fragmentary and limited i number, it is difficalt to ascertain e
complete sl rn?tllu pots. However, the fabric, wash and general look of the specimens
from the three sites, viz, Bisauli, Rijpur Parsu (above, P. 27, 37) and Hastinapura suggo
that they might belong to one and the same class.! KA Hastindpura the strata overlying
this pottery contsined Painted Grey Ware, which a pears to have been associated with
the Aryans when they occupied the upper basins oF the Sutlej, Sarasvati, Yamuna and
Gangd round about 1ooo B.C.*

Thus, if the copper hoards are 10 be associated with the illfired, ochre-washed,
thick ware, it would fullow that they are the products of a people who inhabited
the Gungotic basin, preumably before the nr.riva.r of the Arbans. %‘U’lm exactly the

re< and non-Aryans were it s very difficult to determine in the present state of oul
Enuwlmt ¢, but it may not be out of plisce to recall here two typological observations male
previously (p.32,45), First, the bar-celt, which constitutes -an important type smang the
copper-hoarty, seems to have developed from stone celts of & similar shape occurring i
the hilly tracts of north-eastern Madhya Pradesh, southern Bihar, western West Bengal
and worthern Ovilse.  Secondly, the ha n, another outstanding type in the eo pes
howrds, has & resemblance to certain 100 depicted in the cave-pain ngs of Mirzfipur
in southern Uttar Pradesh.  If these similurities have any significance, it would appear
that the authors of the copper hoards were once associated w{ﬂﬁ:uthc arcas jusi sumrcf Al

" OF course more mnterial is necksiary s establish the smilarity fully,
“The evidence mggesting the associution of the Painted Grey Ware with the Aryats i mainly
of & circumseantial kind, and antil positive ethnological and linguistic proof is obtained, the equation
must be readed only sy provisional.  See, in this conuexion, the author's paper, * The Painted
Grey Ware of the I.l[rp'r Gangetic basin © an ap i to the problems of the Lq:rl: Age* Journ, N
Anatic Sec. fhgdfﬁé «iteny), NS, XV1 (1050, pp. 8o iT., reviewed by 5. Piggott m Antegmity, 000
(S P w51, po tBE,
The report on the excavitions st Hastind, W b 1 and 195i-52, will" hityhed in
an carly mumber of Anciens Indiz,  Meanwhile, a_!:hm n&tﬁm upp-miiidﬁh; the f?;uﬁw Lindon
News, Oct. 4, 1952, Unforrunarely, however, na mention of the * ochre-wiuhed ™ ware has been
made ks that note.  Circumstances Lmlh it this pmiisiem moy perhaps be bijef) stated here.
The fint season’s work at Hastimdpura caime & close ar the end uI'M,:ucb 1951, anl on

Aptil 1o, 1531, the writer had to leave India for furthes studies abroad.  He hud, thﬂa‘ﬁ , hardly
any time (o look into the pottery that was revovered duting the last few days of the excavation from e
H me:dm d&;mﬂmq the n:_;tu_:::l woil. .:P"mm with him the impression that ihe Fﬂiﬂ*l-]”‘

roy Ware was esrhiest ceramic industry site und accard ingly i ote 1o 3hi
tlustrated Londinn Neaws ubour October tgﬂ:.n g iy -

, After hin return to India in November ¢ 31, the author resumed work at Hustindpura.. Thi
Wme & much wider ares war dug in the lowest fevels and it was observed thit between the natural
sail and the Painted Grey Ware strats there was a deposit, varying from | to 1 foof in thickness and !
places even entirely absent having been cut sway by subsequent pits, which contained a different clas
of pottery, vir the ochre-washed ware. On an axamination of the pottery fram cotf e levels
of 1950-51 excavations i was found that there did cxant » few: sherds of this ware in thuy eollection.

ﬂb’rqml.néiiﬁimepﬁmlohhdu rivre abrand d - e iy for
which act of nezligence ho tonders hﬂn.;.h,:m 8, the suthor could not Toak into these sherds
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CURTHER COPPER HOARDS FROM THE GANCETTC RASIN

present these tracts are known to be chiefly m-cu!}uicd by the Musdas, Santhal and other
imbes belonging to the Proto-Australoid group ol the Indian population. Can it then be
said that the ancesiors of these Proto-Australoid iribes were responsible for the cappoer
loards ? The archaeological evidence available present & indeed oo v o
answer the question, but literary evidence may be of some interest here, The Vedie Arvans,
on reaching the plains of northern India, encountered certain aboriginal tribes whom
they called the Nivhadas and described them as having a dark complexion, short stiuture
und flat nose (ends).* Since more or less the same ril}'ﬂiﬂﬂi features charucterize the
Proto-Australoid tribes, the question’ posed above woule appear 1o gain suppart from, the
Vedic literature itself.  But looking to the cultural equipment of these tribes at the present
diy eme wonders if their ancestors were capable of producing the highly-evolved implements
wime 8000 years ago.  Such an objection, however, i subjective rather than objective and
may. lose its force when it is recalled that the mighty cities of Harappi and Mohenjo-daro
were never reproduced by the cultural heirs of that civilization.

The author does not claim 1o have solved the problem. In fact he has made it
more complicated than it was hitherto believed o be by raising an altogther fresl issue,
Let it be lelt to the spade now 1o give the final verdict,

e

* Macdonell ith, Vedic fudex (London, sorz), [, pp- 453-54 ; R. Chanda, 7h¢ Inds-

Aryam Rﬂr:l[: [Rajﬁh:l?if 1&:%?? I p[:‘ 4-1T. I:T-hﬁl: references would nmkc}I}I clear that the Nishidas

I":"“E ! oo ' 1o be enstaved or expelled en masse.  The Aryans were compelled w0 meet them
I-HI w,ﬁ':"."
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THE LITHIC TOOL-INDUSTRIES 'lllf"'l'l-IEr SINGRAULI BASIN, DISTRICT

By V. D, Katsusaswamt and K. V. SOUNDARARAJAN

In this article the authors deal with the palacolithic mrd' mmﬁl&t{ artefacts eollected fmn (he
Ciaprauli basin, District Mirzdpur, U.P. in i mmnf dition led by Professor F
Seuner of the i Tnizersity of London. The _pﬂl'nfaﬁl mmﬂ to: the Hrd-vPhi’.ﬂwm
m.m a dominance of the biface Madras tradition mﬂuﬁmﬂ bm‘hm: Levallots) flaking tee.
Yo lesy interesting are the microliths occurving deep in the [rppﬂ Alfumium, unmmrm‘rd with t
Unlike the well-known chert and chalcedony microliths of central India, tﬁg are. mainly »md#th:rxd
oul of quartz and may thetefore represent an altogther different !m.:Emu
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t.. INTRODUCTION

NE of the fundamental Stone Age problems in' Indian prehistory is the correlation
Oln:mmm the now-established Himalayan glacial eycle and the observed Peninsulis
pluvial cycle and the clarification of the links between them into a -Indian
scheme.  In 1883 J. Cockburn collected from the Singrauli basin in south ATZApUT, 11
Uttar Pradesh, Stone Age artefacis allied 1o the Madras industry.*  After the lapse of hall
a century, in 1935, De Terra, while working on the establishment of the Hchtm:cnc sequence

‘Read before ihe thirtyseventh session of the Indian Science. € . Poona, 1950

¢ Jo Cockburm, * On palacolithic implements from the drift s of the Smg:nnlll basim ',
Fourn, Anthrop, Tint,, XV 1?;’38" pp- _-‘.;r-ﬁ!;‘, il
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Gangd. This is in extent some 30 miles from east to west, and varies from 20 to Jomilc:
i wickth from north to south.  The southerm boundary of this second physiographic divi-
sion 13 furmed by the Kaimir Range, and further south the platean terminates in ay
abrupt precipice overhanging the valley of the Son, The third geomorphic feature is the
country south of the Son river consisting for the most part of numerous parallel lines of
rocky hills of no great height but rugged and clothed with stunted, lﬂ-gumdju?glc. It
has three main river-valleys, those of the Kon, the Dudhi and the Rihand (draining the
Singriuli basin). all tributaries of the Son.

B. Geovooy

Grologically' the country is divisible from north to south, in conformity with the
three above-mentioned physiographic zones ( pl. XIII), into the recent Gangetic alluvium
stopping abruptly with the escarpment of the Vindhyan sandstone platean which con-
tinues roughly upto the Son river, where we pet an inkier of the lower Cuddapah series
\Bijnwars) cousisting of cherty limestones an ferruginous sandstones and fuartzite as
wclll as slates, A little further south, a patch of Dharwars runs cast-west, the prevalent
formation of this beiug laminated limestones, phyllites and slates:  This again is overlain
by the Barikar beds of the Lower Gondwanas and the Upper Gondwanas apg(;ar still
southwards. The Gondwana beds occur ‘frmu ally in the western parts of the ingrauli
basin and consist of the lower division of the Talehir beds, a homogeneous group of green
Laminated shales and soft fiiable sandstones, constituting a s;rnﬁgra%'lh,;:ﬂ. horizon, followed
by rillites asaribed to Permo-Carboniferous glaci-fluvial origin, - Rihand tiver cuts
Across the Archacan gneiss and rans parallel to the out of the Barfikars for some dis-
tance in & north-east direction and breaks through the Dharwass before Joining the Son
at Sindhuria. _ I

In the higher portions of the Singrauli basin, as in the Bichi Nila and Balia Nudi,
ihe boulder deift of the Talchir series is cxposed in an eroded state, the surface of which
is the implementiferous horizon, as observed by us.

O Tue Ruiasn TERRACE-SYSTEM AND THE Broms Nipi

Our expedition in April 1949 took the route from. Mirzipur vid Robertsganj and
Pipri and thence 1o Kot die west and thus had the chatee of crossing the courses of the
Bichi N&I& and the Rihand to reach finally the Balid Nadi—a route owlly  different
fram_what had been taken during the preliminary exploration. The section (g, 1) uf
the Rihand at a ]E.lam midway between Kotd and Pipri presents a a0 i, alluvial liff
indicating a double cycle of deposition of gravel and sif overlying %&ﬂ boulder con-
E'F;mmtc of the Talchirs. The Talchirs, c::jxm:d “here to a depth of 4 [E, are succeeded

Y @ 5 ft. bed of gravel, which, in wrn, is followed by a reddish silt, sbout 10 fi, thick.
Above this, a second eyele of deposition is repeated to aheight of 10 fi.  On the left bank
the gravel-bed was ml{ 15 it high, since the second eycle of depositon was not ible.
Here, a few tools, both bifaces and flakes. were recavered from the gravels consisting of
variegated pebhles of quartz, trap, gneiss and jasper (no. 17, fig. 3 : pl. XVI). '

i clear evidence for two terraces on the Rihand river near Pipri- also, where
& dam was being erected by the Uttar Pradesh Government.  On the wp of the south

'Llil.. n. (}Hhu_rp, P. N, Dutta, and Viedenburg, * Geology of the Son valley in the Rewa Stte
and purts of the adjoining. Districts of Jubalpur ane mel“lf.? Mem, Geol. Surs. Ind,, XXXI, pL t.
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HE LITHIC TOOL-INDUSTRIES OF THE SINGRAULI BASIN

bimik here, at a height of 8o fi. from the present river-bed, there is an aggradational terrace,
and m::'u*b_ur 43 ft. below this there is agnE: another unduliting terrace, at places with 10 ft.
depression,  The present flood-plain is 37 ft. below this second ane. On the opposite
Lasik, however, thiere is a térrace level 22 fi. above the modern flood-plain, i.e,, nearly
5 1k below its counterpare on the southern side, and this 100 had 4 deposition of gravel
(el

10 '
Il'l II .Ittrl: :.Itn
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Fr. 1. Diaggrammatic secteon of the Riland river midicay hetween Kotd und Pipri

The Bichi Nald, an aifluent of the Rihand from the south, presents a huge aggrada-
wnal phase with gravels :n;;‘::d bg" reddish silt [more than 60 It in thicknes}, and the
relutionship of the double cycle of deposition observed in the Rihand with this remains to
v studied. At the same time, that this gravel deposit too is implementiferous as that
o0 the Rihand, mentioned above, is shown by the discovery of two tools washed dowrl into
the Bichi Nala, one, a much rolled quartz Acheulian coup-de-poing (no. 52, fig. 5§ ph
AVIII), and the other, a huge Clactonian flake of grey laminated quarizite, with a p
nent bulb of percussion and plain striking platform at an angle of 135" 1o the primary
Hakegurface (no. 166, fig. 7). ) .

Tt was in this avea, in the yicinity of Gaharwirgdon, in the alluvium, at places 50 fi
thick, that Cockburn obtained the fossil tibia and portions of the femur of the left pelvic
liub of a large Bos indistinguishable from those of an adult male Bus Gaurus, kept in
the Indian Iﬁgulm\m.lm. Calcutra.'

D. Larermre v MimxzAarur

. Allaterite quarry, locally called the * Lusa quarry °, was casually observed some 30
wiles from Chopan north of Robertsganj (24" 43" N. ; 82" 30" E.), lying upon a quartzite

———

' Cockburn, ap. <t
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ateaw,! The presence of laterite in the Mirzlipur area had already been visualized
y De Terra owing to its presence in the Narmadi, where the laterite was dated by him.
on fossil-evidence, to the Early Pleistocene and prior to the human culture there. We have
further reasons to expect laterite of a simiar nature and age; since the Singrauli basin
and the Narmadi are almost equidistant from and adjacent to the Tropic of Cancer and
the headwaters of both the Narmad3 and the Rihand are just below the Tropic of Cancer
almost at the same latitude. This shows that the climatic conditions which helped
[anteritization? in these areas might have been very similar, _
The laterite sample from ° Lusa quarry " exhibits the characteristic tubular or the
vermicular strugture with white aluminous patches and at places has got the mummiform
structure and glaze, This appears to be an i sty lateritization of the underlying Vindhyas
quarizites, the outcrop of wﬂxh is seen in the neighbourhood. It cammot be assumed thac
because there are sandy grains in the specimen, it should be of the detrital variety, since
the parent-rock from which it dm‘clﬂpﬂtl is isell quartzite.  Around the Apur aren
laterite oceurs in scatered patches on the Vindhyan uplands of the northern part ol Rewa.”
In Baghelkhand a hill of Bundair limestane, 10 miles N.NE. of Nagod, is capped with laterite,
and Baraunda Hill (1,400 1t high), of Kaimiir sandstone, south of Pariri, is also similarly
capped,  Laterite also “ caps the Pats 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 o section, as in the Narmada, where the Pleistocene cyele i in contac
against an eroded surface of laterite o make it belong to the Lower Pleistocene, it is not
Iurﬂihlr it the present state of our knowledge to date the Mirzapur laterite.  All that can
e siniel of it i that it may belong 1o the same age or might even go intwo the Plivcene.

3. THE PALAEOLITHIC INDUSTRY
A. CoOCEBURN'S OBSERVATIONS

Palaeolithic implements made of quartzite, chiert and other stones were discovered
v Cockburn, as stated above [p, ;ﬁp}, on an undulating ground along the south bank of
(lie Balii Nadi, an afflueny of J.":- ihiand, forming the border-line hetween the Mirzapur
District and Rewa {pl. XIV), They peourred, [E)ckhum records, in great profusion in
4 gravel-bed which was in some places exposed and disintegrated but, in another, lav
beneath an alluvial strtum varying in thickness from 8 in. to 20 in.  Where ed, the
gravel was cemetited into a mass by the carbonate of lime, and sometimes the implements
had to be extracted with a chisel. The village of Mahri in the vicinity of the Bichi Nala
forms the exyreme castern point where the implements have been obiained, Hinauti forming
the extreme western point.  The gravel was composed of * quartzite, vein quartz, cliert,
jasper, gneiss, wourmaline, granite and epidote °, ete. It rested upon 4 Talchir boulder-
bed af Permo-Carboniferous glacinl origin, which rested in its turn upon the strata of red
and green sandstones of the Bacikar group.  No animal-fossils were found by Cockburn
in associution with the ariefacts or in the immediate vicinity. The tool-types were neither
described nor illusteated by him,

* The Geological Survey of India infbrms us that this ares has 6ot been surveyed in great
detail and that 0 Th e e ki it belonigs 1o the Dhandraul quarzites of the Kiimiir series im
(Upper) Vindhyan formation, “ =
* Keuhnsswami, op. .
. "G5 Fox, "The bauxite and aluminous laterite vecurrences in Indis’, Mem. Geel. Sure. Ind.,
NLIX (1628), pp. to5-7, - i
* Ciekburn, o, cit.
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ril LITHIC TOOL-INDUSTRIES OF THE SINGRAULL BASIN

It looks as though Cockburn could not distinguish the boundary between the
eistocene Auviatile gravels yielding Stone Age tools aud the glaci-fluvial morainic deposit.
e tools collected by Cockburmn were deposited in the British Museum and so were not
\vailable to Indian scholars. Thus the importance of the region received no notice.

In 1847 Oldham picked up a few palacoliths near Rewa Town (in the Tamasa basin) ;
| ese, later recorded by Foote,! belong o the same lithi-cultural region as our Singrauli
basin tools (below, p. 63).

B. THE PALAEOLITHIC LOCALITIES ON THE BanaA Nani

About 15 miles due west of the Bichi Nila is Kota. The section pxposed in the bank
[ ihe Baliz Nadi, at the Z-shaped bend between the village of Kota and the junction of
e Balia Nadi with the Saurd Nald (Locality 1) shows about 10 ft. of mottled clay con-
Litiing a bed of gravel, Tt is covered with loamy sand with layers of lime concretign
tankar) and about 18 in. of a light brown soil. The section measures about 20 fi. and
hed-rock is not exposed. It is possible that there is more than one liayer of gravel in the
mottled elay,

20
s B Tt | Inlt}dh
I"l_l £t '--wllI
A :

# IMPLEMENTIFLROUS
29 pEENLE BED S

0:SAND AN D (KAHKAE -
lm-l' [ =] iy '- .‘Eﬁ- e b3
' IJ:HI_H
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Fic. & Diggrammatic section opposite Hinauis on the Balia Nodi

A few miles south of this the palacolithic site was locuted, r;{qmite the vilhsge’ of
Hinauti, on the southern bank of the Bali Nadi, just inside the Rewd borders. West
ol Hmauti, past the junction between Balii Nadi and Saura Nalg, where the river meanders
and sirikes the southern bank (Locality 11) the cliff-section (pl. XV} consists of & thin
mantle of surfice-humus, underneath which is yellowish afluvial silt of 5 fr. thickness
with kankar pellets (fig. 2). A pebble-bed, g ft, thick with kankar nodules and containmg
wols as well, comes next, passing downwards intn an underlying sand and kankar deposiv
lin stalactites) of equal thickoess: This, in turn, rests Gpoi the Talchirs, the bed-rock,
which is exposed to a considerable height in the cliff | _ -
Downstream from Locality 11, not far from Hinaut, the section (Locality [11] s
essentially the same as in Locality 11, but the surfice of the Talchir conglomerate is only

g ' R. B. Foote, fudian Prekisteric and Protohistaris Antiguities—Notes m Ages and Distributum | 1016y,
P_' b,
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ahout 6 ft, above the floor of the Balia Nadi, and the whole section measures hardly more
than 12 fi. in height

A couple of wols, both of them Early Sohan pebble chopper types (nos. 1<, fig. 3 |
pl. XV in o rolled state, was found in siti in the derived aggradational pebble-deposit ir,
this section, but the majority of the artefacts, as seen by us, were lying in the Auviatilc
gravel, resting inseparably on the glacial moraine on’ the highst reaches comprising
" pebbles and boulders of all sizes from an. oval pebble one quarter of an inch in lengtl,
to blocks 15 fi. in diameter®. The Talehis boulder-conglomerate having supplied in-
exhaustible ?ilhic raw material for the tool-makers, the site became 2 fictory. Wit
no way of differentiating. the Pleistocene fuviatile gravel from the Permo-Carboniferon:
morainic deposits by their dat physigue, except through the artefacts incorporated in the
former.  In facy, Professor Zeuner points out (below, p. 64) that the reason for this con-
fusion may be that the ancient land-mass was drmmc-:lla by deposits and the re-depositid
gravels were formed on the humps of the Talchir conglomerate. The dbsence of & fossil-
horizon in between may not weaken, as Professor Zeuner i inclined to think, this hype-
thesis, as the borizon itvelf might, in the observed places, have been denuded awity.

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 such as 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
his pointed oul that in some of the South African rgl.al:i:al depaosits, which are undoubtedly
prr«-lnrmml. owing to the erushing burden and shifting stresses of’ the movement of glacial
feposits, material that simulates elementary artefacts is uced.

Bur as far as our region is concemed, 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. glacial striae to account for their
having been fabricated by ice. In facy, no. 1g (hg. 4 ; pl. XVIT} shows glacial striae only
o the big cortical patch and not on the prepared surfaces, which clearly indicates that the
“trise are earlier in origin than the palacolithic artefacts.  Besided, 4 close examination of
the collected tools shows that they were il made by a very complicated technique pro-
ducing toal-patterns such as handaxes, cleavers anc choppers, and it is very hard 1o magine
any agency except human for their fabrication. '

C. GENERAL CULTURAL ELEMENTS

Palacolitls were found on the Rewa side of the Balia Nadi on the croded surface
of the Talchics and only very few were availahle on the opposite side of the river witliin
Miczapur limits, the allevial surfuce of which is at 4 much ower level and is o 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 Abbevillin-
Acheulian bifacial handaxes, with a minor assemblage of ble and core \chopping) .
toals forming t5 per cent of the collection. The biface tools include a well- ted
group of cleavers of many types.  Apart from these theye are numerous flakes, both real
tools and waste I'Ial:.m, ammmnnﬁ‘? 3¢ per cent of the entite collection. Of the good
flakes there is a dominant * proto-Levallois * roup forming 18 per cent, There is a further
7 per cent of undoubted Levallois (faceted- ﬁnlfnnncd'] flakes also.

At Bt Brucil, A prefiminary survey of woek in South Alkica’, The Soutk 4fivds drchao-
Igical Bulletin, I, no. 1 (Dec. 1o45), pﬁ;. B a1
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THE LITHIC TOOL-INDUSTRIES OF THE SINGRAULI BASIN

D. Meenne prace or tae Sonan' anp  Mapras” INDUSTRIES ofZ

Movius has pointed out that the Sohan, Choukoutienian and Pagjitanian form
the western, northern and southern frontiers of the * chopper-chopping tool * culture arex,
with its focus in the Burmese Anyathian.' As the Singrauli basin lies medially on the
*‘.::Jmmﬁn?-at_hian axis, can it be that the industry of this region was influenced by this
Sohan * chopper-chopping * tool-complex, especially when we have observed a minor
ssemblage m‘P]?cbblc tools forming abour 15 per cent and recalling typologically such a
culture-complex ?

Movius has analyzed this tool-complex into the * choppers, cho ring tools, hand-
arlzes; and proto-handaxes". According 10 this terminology, ous pchﬂc tools consist of
about uight “ choppers ', many of them recalling Early Sohan prototypes, and about half-
#-clozen * chopping tools *, these having been made both on pebbles and on cores.  Thus,
out of the _pcgglrs we have a couple of rostro-carinate-like tools, a few alternately jagged-
¢ged pebble * chopping tools * and some small Early Sohan choppers. Among the cores
tere are a few * chiopping tools ' with a W-like working-edie along a portion of the peri-
phery.  Apart me'ﬁxm, there is a specimen of a ' prow-handaxe .  Hand-adzes are
wially absent in our collection.

The coups-de-poing are of the Abbevillio-Acheulian series, conisting 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
'vpes are made on Attirampakkam (Vaal) technique. Three of the exceptional quartz
coups=de-poing in the collection are rolled, ’

Besides, there are cleavers which are c?jr hlhc straight-edged r;_:-m;d-huu t}'plc. phhq&:z
(utting-edged and triangular pointed-butt type, many of them employing
'-.Himirgnpaﬁnmtﬂ}r\?au? technique;. The handaxes and cleavers tur:ﬂllcr form 43 per
cent (35+4-8] of the collection and bear close t}-ralugiﬂal affinity to the Madras industry.

inally, there are a few cores, alo bifacial in character, all of which belong (o the
Claciomian ln:huiqtu: and comprise biconical, discoid and spindle types. A few of th!:m
conform 1o certain tool-types such as scrapers.  Thus, though the 'cfnnppcr-clmpgmg.
ol © (Soban) complex had influenced the Singrauli industry, the dominant phase here
“25 @ bifacial one and thercfore akin to the Madras industry, -
. The lollowing table shows the number and percentage of the main palacolithic types
i the collection.

Tape of implement Total Peremtage
Ohig T [ 17 T
iperchopping  too sy ] m—
:..j”na:a;c;i o - = =i o
'l'm]_' = = oy wse t =201 ==
Handaxes Tr— mm—— | 38 $4°5y .
Ultaven — — B ] a”“}g !
Uores and: corescrapers. & _E L
Lecallois flakes mpcrl 7 B a T e
Prowolevallon * Bakes .. & el 20 = 182 -
Miscellanicous Clacton fikes (wiste flakes excluded) - 9 -5
‘;ﬂmﬂr = 110 TN-Q
i A : s nd Plelstocene stratigraphy in southetn and castern Akig ”
P H'thl Puhgﬂmmm' er" ?:rli:immau :m' Ethaolagy |Harvard Univ., Camb. Mass.), XIX, no, g ;
- ! Pala Eﬂ_}ithit cultures ol witthern sod eastern Asia . Trons, Amer. Phiilas Sk‘., N, -

XXXV, P4
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E. STATE OF PRESERVATION DF THE TOOLS

Owing to the absence of evidence for any stratigraphic relationship of the pebhle
tols with the bifaces it is not possible (o say which of the two was earlier in the Singrauli
basin, Al the same time, due 1o the fact that the former are found in association with
the latter it can be said that both of them hcle.mF to the early Palacolithic stage. An
examination of the collection shows that the pebble wols look comparatively more worn
thin the bifaces, many of the latter having an almost fresh o rance. Henge it i
possible that the pebble-group may be older in age than the bilaces, purelv on the bas:
of their dlat plhysigue.

F. " Proro-LEevarios® pLakes

Let us consider now the pature of the flakes in the collection. In the majority o
cases, the striking platform is plain and unifaceted and the flaking angle generally mnges
from 60" 10 1257, Bul nearly 70 per cent of the good flakes, on goniometric analysis, were
seen to have Haking angles ranging from 0 to 105° only.  Further, there is some kind
of preparation of the ﬂ;tgkcs i this group, comprising nearly 18 per cent of the collection.
:m-:li some of the flakes exhibit a battered instead of a truly faceted platform and with
flaking angles of ronghly go”. All these would point towards a * proto-Levallos * flakiy
technique. Besides, true Levallols wols are aﬁfm. furming rouglily 8 per cent
of the lot, and a remarkable feature is a nosed end-sevaper on a Levalloss iflake showing
nibbled retouch, which should be aseribed (o the Upper Palaeolithic on purely typological
grounds, The * proto-Levallols " and the true Levallois fakes comprise together about
26 per cent of the collection, and this would definitely reinforce the conclusion already
arvived at on the basis of pebble 1ools that the Sohan tradition is clearly apparent in
1:1;- E‘l;iugraulj lithic industry in the same manner as it is present in the Potwar arca in
the Panjab, :

Tf'ms the best that can be said abour the Si uli lithic industry is that it represens
an essenti H( Abbevillio-Acheulian (bifacial) core-industry and is influenced by the Sohan

Levallois) flaking technique.  The industry may be safely ascribed to the mid-Pleistocene
eriod, as a similar cultural assoctation was %‘mvcd to belong 1o the mid-Pleistocene
v De Terra on palacontological grounds fn the Narmadi whiclh) lies as fir south near the
Tropic of Cancer as Singrauli busin is 10 the norih of it..

G. LNk BETWEEN SINGRAULL AND MAYTRBHAN] INDUSTRIES

Having pointed out that the dominant industry of the Singrauli basin is n bifacial
core-inclustry, attention may be drawn to the discovery in Mayiirbhauj (Orissa) of an
overall bifacial industry, prevalent in the basins of the Swarnarekha and the San )} the
headwaters of which are hardly 200 miles south-west of the Rikand, Possibly there are
many unrecorded palneolithic sites to be finked between these two regions by a thorough
exploration.  The similarity of the %:Lamim industry of both these areas is shown in the
bitacial tool-types such as Abbeyillic-Acheulian coups-de-poing, various wleaver-types
and scrapers on cores and Clactonian Nakes. At the same time there a @ certain
amount of development in the Singraull industry over the Mayfirbhan) oue, in which
region progress is considered o have been slow and spread over a fairly long period.

VBose and Sen, o el
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Perhaps the Singrauli tool-makers were initially vitalized by the Mayirbhanj bifacial
industry and advanced at a faster rate than their inspirers, owing to the influence of 1he
Sohan techmigue which gave a stimulus to the Hahn%ca ity. This is clearly borne
out by the nature of the flake tools in the Singrauli basin as investigated,

H. Descriprion oF THE PALAEOLITHS
(1) Pebble wols [ fiz. 3 ; M. XVI)

These are cighteen in number and consist of both primitiveas well as adyanced
choppers and chopping tools and scrapers of the Sohan type. The material in all cases
18 close-grained grey and brown guartzite.

L. Prmary flaking—This is a split-pebble 100l, with a flat upper cortical surfice
and roughly flat underside formed by u few irregular flake-scars, ree-fourths of the
periphery is steeply flaked. The tool is a *chopper”, the edges of which show battering
due to use. Found ir st in the gravel-section at Locality IL .

Secondary working.—None.

Nanie and age—Pebble chopper ; Early Sohan.

2. Primary flaking—The implement is made on & broken pebble from which, by
unifacial free-flaking using the natural plane-surface on one side as striking pladorm, &
wavy edge is obtained almost across the length of the pebble, This tool was @ sty ih
the derived gravel-section in Locality I1. sinuous working-edge shows signs of use.

Nami and age—Pebble chopper ; Early Sohan. _

34 Prmary flaking—These are pointed rostro-carinate-like digging tools with
roughly flattish ventral side formed by the removal of a few big flakes struck from either
margin, and the dorsal side has 4 medial rtdf“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 hutt, and
the tool is flaked all around and has a flatter ventral side than no, 3,  Still no, 3 is a better-

flaked tool, and apart from the flaking on the dorsal side two more small flakes on the
ventral surface removed from cither side of the tip have bestowed the tool with a particularly
efficient tip for picking,

werking.— Little or none.
Name and age.—Pebble tool ; E“II:I; Sohan, '

n? Primaty flaking—This is a pebble ool having the cortical surface for the greater
part of the pebble as the butt end trimmed by alternate flaking resulting in a semi-equatorial
wav.ﬁ working-edge. There are eight (5-12), three of medium size and the remaining four
small, of this type of choppers which recall their Sohan prototypes,

Secondary wcorking—Practically none, though the tools show signs of bauering, due
10 use,
Type and age—Pebble choppers ; Early Sohan,
13. Primary flaking —There are three tools of this type (nos. 13-15). This is a core
chopping ool made on a flat block of stone and is bifacially chipped: In all the cases
the u:f:::r part of the edge thus produced is markedly sinuous forming 2 broad Weshape!
«lﬁc it is worked by the intersection of alternate flake-scars, ey show battering
and considerable signs of use.

Secondury working—Little or none.

Tope and age—Pebble chopping tools ; Early Sohan.
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18. This is a crude pear-shaped-tool with a flat underside resulting from flat faking
and with the upper side steeply flaked around leaving a central ridge. The margin i
steeply flaked un]y an the upper side using the ventral flar surface as platform resulting
 a roughly plang-conves cross-section, 15 tool may be taken as representing Moviys'
" Proto-handaxe ' and as typologically rransitional between the pebble chopping tools
and the bifacial coups-ce-poing. '

(i) Handaxes, ovates and cleavers { figs. 46 ; pls. XVIH-X ]

Of these, the handaxes and ovates are thirtyeight in number 119-57) and consist of
a crudely finished group (19-44) and u well finish g'mup.{gegrj, big and small. Ex-
cepting three of them, which are made of dyke quartz, the material is throughout generally
grey quartzite, The Abbevilliv-Acheulian series of bifaces is completely and admirably
represented in the collection,

Haxpaxes—xg.  Primary flaking.—One of the outstanding specimens in this series
i a glant handaxe of red sandstone nearly 10 in. x5 i, and with & thickness at the butt of
approximately 4 in, It has a pointed business-end and a he';wﬁ body and is typical of a
free-flaking stone technigue, &Jmi:a flake tool with a primary flake-surface on the under-
side. On the upper side there is a cortical patch on one half and a single negative flake-
scar creates the opposite margin.  The cortical patch exhibits glacial siriae. the material
being & morainic boulder. '

Secondary working.—None.

Type and age.—Farly Abbevillean handaxe.

20. Primary flaking—This is a heavy thick tool, with a parﬂlflngrmﬁ cross-section,
obtained by free flaking along the < There are veins of white quartz running
across the breadth of the brown material of the tool.

Secondary working.—None,

Type and age—Late Abbevillean handaxe. m

21.  Primary flaking—The tool, rhomboidal i cross-section, has a heavy butt-end with
the underside "ﬂ!hiﬁng asmooth convex. primary flake-surface formed by a single stroke.
* The tool thins down towards the working-end to a square cutting-edge instead of a tip.

Secondagy vourking.—Nome, '

Tope and uge—Late Abbevillean handaxe.

22. Primary flaking—Medium-sized handaxe, with a pointed tip and with a low mid-
rib present on both sides, the cutting-edges along the margin obtained by alternate flaking.

Secondary working—Slight secondary step-flaking along the margin,

Type and age—Early Acheulian handaxe. _

23. Primary ﬁaﬂhﬁ.—ﬁhoﬂ, pearthaped ool made on a cortical flake, the ventral
Hake-surface of which shows much marginal triimming by step-technigue.

Secondury warking—Srep-llaking along the edge to straighten and sharpen it

Type and age,—Early Acheulian handaxe.

24. Primasy flaking—The smallest of the handaxes (24 in, > 1} i < i), of bluigh
quarizite. A core wol with large flake-scars on both sides xnd wi a jagged free-flaked
butt-end. Has sharp sides and pointed tr'r.

Secondary working.—Only near the tip-end, making it thin and pointed.

Lifw and age—Coup-de-poing ; mid-Acheulian.

30. Primary Fg:ahqg.*—ﬁ scalene triangular ool with the ventral side almost fladly
worked and with the dorsal right margin as the working-edge, The lip is pointed. The
tool 1s very much rolled, :

*Movius, op. cit. ( 1044 ).
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ANCIENT INDIA, NO. -

Secondary working—None,

Type and age—Late Abbevillean handaxe.

43 Primary flaking.—Of the better-finished bifaces this is 2 1ol made on a cortical
fiake but with the pebble-surfuce secondarily worked out except near the butt, Tl
underside i3 a concave Hakc-aur;f&cc. i 3

Secondary working—By profuse secondary chipping and st flaking technique shaip
knife-edges ure ﬁbinin:;i_ﬁ t.!;tht'r margin - mz {th::Fp]-l:)gl' the tndcg:uclfia thin anﬂ ‘pointed,

Tipe and age.—Hamdaxe ; mid-Acheulian,

44 Primary flaking—Small flake tool with painted tip, carefully-trimmed  sides
and thin :m:&s—eﬂ:c;mn. I . i

Secondary working —St ing employed 1o straighten the edges.

Twpe and ugs.-—Hmmesf}:c; mid-Acheulian.

EvoLven Acmruuax roots—There are eight well-executed coup-de-poing speci-
mens |nos. 45-52) of the evolved Achieulian st of which no, .E 18 made on arkose, no. 45
on difty chert with a geode of quartz-crystals, no. 46 on fe d:m;hu: paragneiss (a rare
material in the palaeolithic industry) and nos. ?3;52 on white dyke quartz. All of them
are pyriform handaxes in which the sinuous rim has given place to a sharp straight cutting-
edge due to secondary chipping on the sides and ‘along the MArgins,

45. Primary ﬁaﬁng.—&rt toal on arkose (a rare material), Nuked and trimmed on
both sides, mostly feather-edge, but some resolved flaking oo _aﬁﬂpmtﬂt close to the
periphery.  The butt-end s carefully rounded and the ﬁtacﬂd is fattened tm;guc-!ikc-

1 Secondary working.—The edges are made straight and s rp by step-Haking, following
WoOOt-led ue.

T@mﬁ age.—Coup-de-poing ; middle Acheulian.

46. Primary flaking—Care tool on very difficult dirty chert mterial, fractured
across and with a geode of quartz-crystals. Trimmed on both sides, with feather-edge
flaking and resolved flaking as in no. 45 and having a biconvex Cross-section,

Sewnndary working—Step-flaking emploved to make the edges straight and sharp,

Type and age— Coup-de-poing ; :ruRc[l e Acheulian.

47 Primary flaking.—Sharp pear-shaped core toal on felspathic paragneiss, ihe
rarest material preserved in the palacolithic industry, worked dexterously on botl sides
with controlled ﬂafmq FEIIW too ti;_im ;lidwn tnwurv:i: Imin;::[:l. tp.

Sevo working.— strighten s king technique:

T, M:gd dgt.-—Cc-up—rglz-l;:aing; midtl];g Amliﬁn. i

f Primary flaking—A thin pear-shaped tool, on green laminated quartzite looking
like trap ; similay o the previous specimens in working, o
- iy warking—Feather-edge and step-flaking employed.

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

49- Primayy flaking.—Thin pear-shaped flake twal, exhibiting flat, smooth cortical
surface on the vemtral side.  The  surface has alightly swelling central portion. The
butt-end is sharp and wellsrounded, aid the tip, though broken, is also sharp.

Secondury working.—Fdges exhibis ste flaking all round.

Type and age—Coup-de-poing ; miilgl-c Acheulian.

50-52. Frimary flikiig —OF these three handaxes made m dyke quartz, nos, 50
and 51 have an ovoid form with a thick eross-section and no, 5218 lar-shaped tool.
Al the three arc heavily rolled. Considering the dtaz Phyngus they may be wm than
the rest ggg;c Acheulian o cﬁggling. '

Seconidary working.—Resolv ing emploved in shaping the 1ools,

Tipe and #g:%wp&-dc-pning - m?dcl]e P.iochmlmm
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THE LITHIC TOOL-INDUSTRIES OF THE SINGRAULI BASIN

53. Pn ﬂaﬁuf —Small, near, broad, ovo-pear-shaped handaxe (g in.x2 in.x
] in.), prepared z)' resolved flaking, Near the butt-end thcrg iz a veinletr n? white quarz
running across the width of the wol. -

Secondary working.—Step-flaking employed all round the edges,

apa and agt.—Coup-le-poing ; middle Acheulian,

ATES.— There are four advanced ovale handaxes in three of which (nos. 54 0
56) Atiirampakkam (Vaal) technique on flakes has been employed.
imary flaking—Flake ovate on arkose, like no, 45, is prepared by Attiram-
pukkam (double Vaal) technique and is almost a cleaver, with broad cutting-edge instead
of a pointed tip. The specimen is much weathered, _

Secondary working.—Stecp-ended flaking along one edge, the opposite sharp edge
being the meeting of the two primary flake-surfaces,

Type and age—QOvate handaxe ; middle Achoulian.

. Almost similar to ]‘? but without a cleaver-edge,

gz Pr&myﬁah':f,—'r in is again a flake ovate which has a thin cross-section all
along, a concave ventral primary flakesurface produced by Attirampakkam (single Vaal)
t:chni?ur: and a smoothly-chi dorsal sicle.

& Secondary working.—Reso flaking, more apparent on the ventral surfuce along
ype and age—Ovate handaxe ; middle Acheulian.

57, Primary flaking—This is an ovate tool on black flint, patinated to & dull cream
colour with the top and bottom edges broken, exposing the flint (perhaps accidental,
due to cattle-movement). The ol is flatly chipgd.l all over the dorsal and venrral surfaces
and has a sharp margin all around. Tt is flat biconvex in cross-section.

Secondary working—Resolved and feather-edge Haking employed to <moothen the
sides and to get sharp edges,

Type and age—Ovate handaxe ; middle Acheulian,

vERS— These are nine in number (nos. ), representing all the three types
of cleavers, on core and flake, viz., the semi-circular or flat-butted ones with a straight
cittting-edge (nos, 58-63), the asymmetric cleaver with an nhlickur cutting-edge (nos. 64-
fi5) and a triangular-shaped cleaver with the siraight edge (0o, 66). .
imary flaking.—This is the biggest specimen (6 in. x4 in.x1] in.) among the
cleavers and has an slmost flat dorsal side with high peripheral chipping from the margin
towards the centre, On the ventral side, one broad smooth negative hnk:—u:ar rough
halfway down results in a sharp cleaver-edge by meeting the prepared dorsal surface. The
technique employed is the Attirampakkam (Vaal) 1echnique. he tool shows great signs
ol wye- .

Sexcondary working—Little or none:

Type and age.—Cleaver ; middle Acheulian.

59. Primary flaking.—This is an exquisitely-made core cleaver with the business-
edge resulting from the meeting of the dorsal ¢ortical surface with the smooth primary
ﬂﬂﬁrﬂ:m‘ on the ventral side, employing Attirampakkam (Vaal) techmique. ¢ tool
has a biconvex cross-section. '

Secondary working—The edges are all chipped by resolved faking, and the but-end
is carefully rounded. » :

Type and age.—Cleaver ; middle Acheulian.

| Similar straight-edged types as above, _

64. Primary flaking—Thisis a ' gutllotine type’ of cleaver with the dorsal side havi
& centrally-flar pyramidal ridge formed by the convergence of marginal flake-scars an
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with a single primary flake-scar on the ventral side, the meeting of the two resulting in
ublique cleaver-edge. '

Secondary working.—Little or none.

Type and - age,—Cleaver ; middle Acheulian. _

66. Primayy flaking—This is the only specimen with a triangular shape, a straigh
cleaver-edge 311(? a pomnted buit,

Secondary warking.—Little or none,

Dype and age—Cleaver ; middle Acheulian {?),

(fit) Corex (. XXT)

The cores all belong to the Glactonian technique and comprise the biconical, dis-
coidal and spindle types, They are eight in number.

67. This is a }I:Puagt crude ellipsoidal Clacton core 6 in. %5 in. x4 in. in dimension:
made by stone technique. Broad steep alternate flakes removed from the margin along
the periphery make the cdge sinuous:

Dype and age—Early Clacton core ; middle Acheulian.

68-69. These are similar to no. 65 in technique and biconical in shape, but no. 60
has unusually fresh flake-scars and a sharp edge..

70-72. These are flattish discoidal Clacton cores as compared with the previous

group.  Nos. 70-71 look rather rolled in appearance. No. 72 1s a tiny biconical core,
roughly 2 in.» 1} in. %1 in., which has an equatorial j edge due 1o alternate flaking
ane has one side retaining & central {:urtice:;l patch.  The 1ool is typically Sohan and is

probably a scraper.

Type and age,—Core-scraper ; Sohan,

73-74- These two are spindle cores, of which no. 73, made of cherty material, has
# twisted margin due (o successive flaking by turning it around the long axis.

(ie) Flake toals (fig. 7 ; pls. XXU-XXIIT)

. There are seventyfive flakes in the collection, many of which are unspecialized
waste flakes. A majority of flakes has plain (Clactonian) platform, On an average the
flakes are 8 in. in length and their physical condition is fairly fresh, though theve are a few
rolled specimens. _

7581, (Proto-Leyalloisean flakes). Primary flaking—The best of this group,
nos. 75-81, are flakes with a bladish aspect, very clear in nos. 76, 77 and 80. Nos, 77 and
B1 show the battering of the edges duc 10 usage. Nos. 78 und 79 are fairly rolled. The
striking anﬂu are round about go® in all cases; and no. 8o shows a battered mstead of &
prepared platform, '

Secondary wesking.—Little or none,

Age—Middle Acheulian, . _ . .

82-86. (Levallois flakes), Primary flaking—These are true Levallois Hakes with
repared pladorms with thewr opposite edges bearin secondary rimming, turning the

kes into scrapers. Nos. 85 and 86 are noteworthy examples of * nibbled * retouch.
No. 86 is a nosed end seraper and & typologically Upper Palacolithic (Ayrignacian 2,
No. 85 is % broad eonvex seraper. No, 84 s a scraper where the seconclary trimming of
the lower edge is steep, almost go”.

Age—Middle Acheulian, or probably later, _

8790, Mostly discoidal (tarroise) scrapers,  Primary flaking—No. 87 is crude
ot i clumsy flake. No. 88 is faitly circular scraper rather rolled ang. prepared both on the

58



THE LITHIC TOOL-INDUSTRIES OF THE SINGRAULD BASIN

venitral and dorsal surfaces.  No. 8y is thinly patinated into a grey colour and with edges
showing steep retouch useful for scraping: No. go is the finest of the group with prepara-
tion complete all over and with & sinuous edge useful for cither chopping or seraping.

- Tape and age—Discoidal (Levallois) seraper-cum-chopper ; middie Acheulian,

4 THE MICROLITHIC INDUSTRY
A. Rutation oF THE MICROLITHIC SITE TO THE OTHER SITES IN THE REGION

A microlithic intustry was noticed by the hint author about 4 fi. below the Upper
Alluvium along the southern bank of Balia Nadi near Kogi, 1t is predominantly 8 limpid
quartz industry, the supply of vein quartz for the tools being amply available in the recfs
and dykes i the gramitic aren at Kathwiir (247 1 g0" N.; 82° E.} nearby inthe south,

e presence of microliths in the wp layers of the Older Alluvium of the Balid Nadi
shows clearly that after the end of the pa acolithic period in the Singrauli basin, a micro-
Jithic culture flourished on the river-banks, as a result of a progressively desiceational
change in the environment since the palacolithic period. Tﬁe site conld have been a
factory=site a8 is suggested by the concentration of nucroliths and the scatier of waste Hakes
in clese association. This site is perhiaps dinrihu'rimallr- limked with the microlithic sites
discovered by Carlleyle* and Gordon® m Bandi, Bundelkhand and Baghelklvand. Suill,
unlike these sites, the present one has hardly onc or twwcimcm made of cherl or
chalcedony, the rest being of milky refractory quarts, which is responsible for the poor
workmanship of the tools and is. in size, microlithic ol necessity,

B. NaATURE OF THE INDUSTRY

11 the bulk of the collecicd material, consisting of both cores and flakes of vein quartz,
there are seventyfive specimens which may have been regular artefacts.  These micraliths
comprise a mixed industry, Eﬁdumﬁmmly characterized by parallel sides and blunted-
backed blades, thirty in number, with the former comprising crude primary llakes as well
a8 a few good retouched specimens and the fattor worked by steep retouch.  Further, there
it & series of Junates, 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 almoud-shaped
points, mostly on tiny Clactonean flakes and worked round the margin. This grou
contains an exquisite specimen of cordiform spear-head of crystal quartz (no. 132, fig. 8),
moare than 2 in. in length and about 2 in. in width and pressure-flaked all over, which
could be easily taken 10 rqi“msl:m a * late Acheulian or carly Mousterian ' cordate coup-
de-poing. It isa wonder how this specimen in brittle material withstood the flaking i
spite (;}g the serpentinous crack passing across it.  In consideration of its extraordinary
reshness and the unworkable nature of its material and a number of tiny tools of a similar
funiction of the same material among the microliths, it would fall in the Mesolithic milien.
The technique involved in the micraliths indicates a survival of the ofithie tradition.

There are a number of cores and flakes, wome aof which look sorts of scrapers,
ineluding 1wo diminutive pebble scrapers,  There are many (accidental) piercers, some
of which show signs of use. There is & conspicuous absence of burin in the collecting
excepting two | nos. 150-160, fig. 8 ; pl. XXV) in which traces of burin-facet are

'V, A, Smith, * E"l%m Flints ", Indian Astiguary, XXXV [1906), pp. 1B5-45.
M Eﬁﬁ%’ "The ;{cr:;hjﬁ: in&ugtlﬁﬂo{lﬂﬂn‘. ,!lhl.,}ch. lgﬂ “The stone mdustries
of the Hologene in India and Pakistan’, Awcien) India, no. & (1650), pp. 64-90.
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ercivable, Many of the blades have vestiges of the bulb of percussion on their primary

ake-surface, and rn?;m: of them develop into arrow-heads. There ave particularly wo wols
which ari: W{-‘IFI’-E‘? like arrow-heads and have a crude shoulder and 1ang (nos. 138-50,
g, 8; pl. XXV).

‘ ThE:' industry as a whole can be characterized as a non-geometric one denoted by
parallelsided blades, lunates and roinu of milky quartz. Only & few tools are either fini-
shed or re-touched.  Even of the lunates, only three are anywhere near perfection, The

eneral nature of the 10ols reminds us of a degenerate U Palaeolithic blade-tradition
%m industry, devoid of any asociated pottery, can probably be ascribed to an early
Mesolithic period,

The following table shows the number of each type in the collection.

Tapes Number
Backed blades .. {1
Paraliel-sided blades 10
Lunates 1o
Cores and core-scrapers =11 1o
Accidental picreers i 8
i hurkiﬁd flakes E
Almond-shaped ts
Arrow-heads pu -~ 2
Flake-blade ' i
Total ... 75

C.  Descriprion OF THE MICROLITHS (Fi0. 8 ; pLs. XXIV-XXV)
(i) Lunates (mos: gt-to0)

Some are crude but others are fairly neatly-made specimens.  Six of them have blunted
chords (nos. g3, gdl and 97-100] and the rest are of the usual blunted arc type. Ina
majority of cases the lunates are 50 crude that both the edges are not much worked, and
the chord in two cases (nos. g5 and 67) makes a double concave curve instead of a straight
line. Only four specimens (nos. g1-G4) are finished ones, and three of them show. signs

of use. .
(#) Parallel-sided blades (nos. 101-112)

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

mens are elongated and have converging sides, which indicate that th i
have dwclupcsz;mu arrow-heads as well, perhaps ey €0

(us} Various Blunted-backed blades (nos, 113-131)

These have 3 and cruder facies (nos. 113-120), eight exhibiting on prima
flakes-scars and g:ngﬁ;fmr}&%ﬁﬁnm @ trian artgquagi - cmﬁ-:gctw:?audwa:?:
the absence of any wnrkin%.k ¢ rest have the working-edge with high retauch, though
intentional backing is visible only in about half-a<dozen specimens, and some of these
are fragmentary. A majority of the blades shows some part of the edge serrated due to use.
There is one pointed blade on a thin concavo-conves flike of greenish chert.

bo



NNIN

PLATE

page G

.l'n'f::




XX

]
h.
-
:
-
i




il Y. @ B 8

e i 122




ANCIENT INDI&, NO. -
(fe) Almond-shaped points (mos. 132-137)

Of these there is an extra-hig specimen of crystal-quartz ; it is a spear-head and is
executed after the immaculate late Acheulian or early " Mousterian *  cordiform type,
worked on both faces and with sharp all around.  Of the remaining five, all of which
are almond-shaped and are made on milky quartz, three have a relatively better trimming
with their underside showing the primary Hake-surface in some cases. They are maostly
of the same size. They might have been used as arrow-tips and thus, with the similarity
in materinl and fum:xinn to the bigger cordiform type, may appropriately be classed
together in the mesolithic milean.

(v) Arrow-heads (mos. 138-139)

There are two specimens of this, One of them (no. 139) shows & left-handed shoulder
and the other shouldered on both sides with a rudimentary fang. This tool<type has been
noticed by Gordon also. ' -

(1) Piercers (nos. 140-147)

Most of these are accidental tools though showing in some cases signs of occasional
use. They are mostly on thick flakes and cores, mﬁﬁlytrilugnhr in cross-section and
might have been l.lld; as piercers. '

(vit) Cores and core-scrapers (pos. 148-157)

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

(viii) Flake-blade (no. 158)

This is a thick flake of green chery, rather bladish and of triangular cross-section.
It exhibits some trimming at one of its cross-wise edges, with an adjacent lengthwise blade-
cdge.

(ix) Miscellaneous worked flakes (nos. 156-165)

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

CONCLUSION

The expedition o the Singrauli basin was undertaken mainly for a feld-investiga-
tion of o specific isue raised by De Terra more than a decade back. It resulted in the
discovery and location of not only the laterite and the palacolithic site on the Balia Nadi
not far Kotd 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 palaeolithic toals were Jound
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in 1897 by Oldham round about the Rewa town in the Tamasa basin {ﬁ%ig ; pl XXV
There is, er; a notable difference between the raw material of the Rewdl palaeolithic
industry and that of the Singrauli basin, the former being predominanty of * porcellanite,
» kind of hornstone or baked shale which °, according to Foote, *occurs in the lower Vindhyan
rocks . The extreme antiquity of the Rewd implements is shown by the fact that the un-
Altered stone is quite dark, and ‘ the weathering of the older breakage shows in shaldes of

grey of greater paleness according to age ',

A0BO
Fig, §. Palacoliths from the Tamasd basin, Rewd, Vindhya Pradesk (Foote's eallection,
' Madras Museum), §

vi which the Rewa tools are made is in fact black flint with its lamina-
fions :‘bemaun:lv;f through the heavy Fa:inm A remarkable futurq in this context
is that {E,,'wgm no. 57 of our Singranli collection betrays the same Hinty compesition
as, for example, the specimen no. 4078 of the Rewd collection and is also patinated in a
di“'i‘ R -qumcl;ih-liké} colour,” This straying of the flinty raw material from the
T % hasin into the Singrauli basin may represent a close cultural contact that existed

' Nos. 4o77 10 go81 and 414 of Foote's collection, now in the Madras Museum.  Foote,

o, cil. - ; ;

" Also, specimen no, 4081 of the Rewh callection appears to satisfy Movius® ' hand-adze’ t
and thus gives an add?nTﬂﬂ]i significance to the prevalence of the * chapping-tool-compicx ‘in the
area.

g
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between these two areas in the palaeolithic times and emphasizes the need for a systematic
regianal 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 ihis
region,

; Further, the occurrence of palaeoliths in the Rewa region along with those reported
from another place north-west of Rewd, near Raipur on the Yamund (from where
quartzite palseoliths, akin to the Madras industry, were discovered by C. Maries in 180y
and deposited in the British Museum) would ¢learly encourage anather link-survey of tie
region E‘tﬁtg between the Tamasd basin in Rewa and the Sohan basin in the Panjab, This
would help us in fixing chronologically the mutual reactions between the southern Madra:
hiface industry and the Soban pebble-flake industry in this part of India, A similar survey
of the not oo 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 gical Survey of India has to join hands with prehistoric
archacclogist lor studying the denudation-chronology of the Singrauli basin, where we
gota glimpse of a double cycle of depasition on the Rihand correlatable to a similar deposi-
tional cycle in the Bichi Nald as well.  This is all the more urgent as the palacolithic
site on the Balia Nadi is sure 10 be drowned once the Riband dam is completed in a few
years' Hme.

The nature of the geological and physiographic problems connected with this ares
is indicated in the following observations of Prolessor Zeuner {made in corresponidence) =—

“The section of Locality 1' s s an erosional phase which revealed the bed-
rock 10 below the floor of the Balii Nadf prior to the formation of the mottled clay and
the other deposits, The conditions are much the samie as in river-valleys of other parts
of India,  But Localities IT and IIT show & very different picture, namely erosion throngh
bed-rock. The mottled clay is largely absent.  Three alternative interpretations may be
suggested © _

" 1. The gradient of the rock-hench on which the deposits lie is flatter than that of
the present Balia Nadi floor. This would be in agreement with a larger water-volume
during the gravel phase. It would however be difficult 1o understand why the rock-
bencl i lower in Locality 11 than in Locality 11, without the assumption of & course of
the Balida Nadi deviating considerably from the present one. ' '

‘2. Since the valley of the Balid Nadr itsell is likely to be u comparatively useful
physiographic feature of the area, it is possible that the gravel-bed was laid down by another
riyer, bly the main river, the Riband. The difficulty in this alternative is that it would
be difficalt to onderstand the uneveniness 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 anciemt land-surface was
drowned by deposits, the motiled clay being in the depressions, whilst the gravel formed
on the humps of the Talchir conglomerate, possibly d[:-’:ul}- from re-deposited boulders
picked up by the river from this bed-rock. No fossil-weathering horizon, however, was

een au_'FEurtm this alternative.

*The Bichi Nali, on the north side of the Rihand on the way from the Rihand
crossing 1o Pipri, has the normal sulqumcc of a lnge aggradation ﬁ;ﬂ‘m by a series of
erosional phases up to the modemn level, Unless tectonic movements have made condi-
tions In this area very complex, it agrcan that alternative 3 is the most likely, Tt will

ical sury

be necessary to make a ¢ aphi cy of the levels and of the slope of the floors
in the Balil Nadi and Bichi Nala before this area is submerged by the reservoir.'

i ' This and the following localities have been referred to above. pp. 45+46.
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THE LITHIC TOOL-INDUSTRIES OF THE SINGRAULI BASLY

Simultancously, the question of the age of the laterite has also to be rackled : one
Las to investigate the climatic changes operating in the formation of laterites on higher
Jtitudes on the one hand and that of the kankar-formation in the implementiferous
Muvintile gravels of the river-valley lower down on the other, the lntter formation being
=+ highly favourable for the preservation of the Pleistocene fossil-remains as the former is
e destroying them. It is interesting to note that in the alluvium on the north bank of
e Son, some fossil-bones of Bovidae, and some Lamellibranchs were found and identified
.« Batissa Petrolia and B. Crawfuvdi,’ This discovery, far away from Potwar, is likely
o re-awaken and stimulate interest in the question of the Plio-Pleistocene boundary in
India, over which there has béen so much of interesting controversy between De Terra
snd Pilgrim. Morcover, this, along with the find of ossil-remains identified ‘with Bes
fionrus by Cockburn (above, p. 44), would warrant an intense palueontological study of

tiis region.

T%m crude microlithic quartz industry of the Balid Nadi equally stands in marked
cofitrast to the essentially chert and chalcedony pygmy industries of Bindi, Bundelkhand,
Baghelkhand, Rewa, Mirzapur and the rock-shelters of the Kaimflr 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, is will doubtless argue for a great antiquity
for the microlithic industry in this area, probubly taking it back intw 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 de now, ———

" Information: supplied by the Geological Survey of India.
b5




RAJGIR 1950
By A. Guosa

In this article the Deputy Director General for Explovation describes the results of a s,
cxcapation at Rdjgir, one of the outstanding pre-Christian capitals of India. Apart from the potic:
bipes, f&; discovery vf a hitherls unknown ype of pust-cremation burial resealed in the operatior
natebarticy.

CONTENTS

. Iutroduction .. e »
Stratification .., - < v 2
A, Period 1
B. Period 11 =
C. Period 111 ohe + - < -
B, Perod 1V - = “i e
E. The ~tYpes e as —
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t. INTRODUCTION

IRIVRAJA or Rajugriba,' the capital of ancient Magadha (south Bihar), i
G resent represented by the vast ruins inside and outside an extensive valley (25
BT 26" E.) situated about Go miles to the south-east of Patna, the t cay
of Bihar. The valley s surrounded on all sides by hills which form the northern extren.
of the Baribar range and bear traditional names, differently enumerated in different anc’
texis.  They provide an exccllent naiural fortification for the valley they surround | fig
and IIMMn have been the major factor responsible for its selection as the capital-sit
Maga
At a very carly stage in the life of the city the natural defences were subsiantic
re-inforced by a fortification consisting of a high rubble-wall running a1 the wop of all
hills, with & circuit of about 25 miles, and the natural gaps between the hilly were uti!
as gates im the fortification, Inside the valley were other defensive walls built in dilfe
nocls, the chief of which wis the inner defensive wall (pl. XXVI1), generally bui
caped-up carth with a rough rubble-core and enclosing a peniagonal arca with & -
meter of § miles.* :

" The other and les popular names of the city were Vasumati, Birhadrathapura (' the ciby
Brihudratha *, an early legendary king) and Kudigrapura. Girivrsjs means * the enchsuse of !
and is a most appropriate name for the hill-girt valley ; Rajagriha means * the abode of the )
Le. the capital, the present name, Rijgir, being derived from it W .

¥ For a brief history and description of the ruins, see M. H. Kuraishi and A, C
A Gude fo Rdjpir, grd ed. [Delbi, ra51), '
q\ |
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The waditional history of the place can be traced from the times of the Mahabhira
down 10 a few centuries before Christ.' It will suffice to E:Enhm that according 1
Buddhist lterature the M_a%.ldhan kings ruling from Rijgir at time of Buddha (sixch
fifth centuries B.C.) were Bimbisira and Ajatasanu, with whom Buddha had frequent
contacts and the later of whom is credited with having built himsell a new fort outside
the valley, its remains, with a circuit of 4 miles, being visible outside its narther

ate.

i The tremendous archacological potentiality of Rajgir, one of the Key-sites of ancien:
India, hasallslong been realized, and many have been the previous explorations at the site.-
Most of them have, however, been mainlr' or exclhusively concerned with the identification of
the ruins with sites associated, in Buddhist literamre and the accounts of the Chinese pilgrims,’
with the life of Buddha.  Even when the objective has been more limitedly archacological,
no systematic recording of the suratification and pottery-types is available,* with the result
that Rijgir has remained practically unlinked with the present-day  developments in
Indian archacology. It has, however, figured prominently in the list of sites yielding the
Northern Black Polished (N.B.P.) ware,” which is practi the sole available factor 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,

During my visit to Rijgir in February 1950 I noticed that a peripheral part of th
anviently-occupied valley along the northern part of the western wall of the inner defence:
(above, p. 66) had been cut away by the adjacent rivuler known as the Sarasvati, which
sepurated the valley from the Vaibhara, the hill enclosing it on its north-west, and the
20 ft. high section thus revealed (pl. XXVIII) showed, at ifs lower depth, a large number
of N.B.P. sherds. ~ As next 1o nothing was known about the stratigraphic position of the
N.B.P. ware at Rijgir, I decided (o scrape a part of the cutting with a view to obtaining
a fresh section in which the strata yielding the ware could be properly located. For this
Em-pcuc it was pecessary (o take back the cutting by about 3 fi. from the irregular edge lefi

y the river along a length of g} fi, (pl. XXX}, As | was unprepared, any excavation
on a lurge scale was out of the question.  The incidental results, which are published here.
should not be takén 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, ‘Rijagriba in ancient literanse’
Mem.: Arch. Sure. Jnd,, vo, 58 [Dellii, 1958,

* For the description of the ruins and thelr probable identifications with ancient sites and of
carly explorations, see A. Cunninglium, Arch, Swrz, Iul. Rep., 1, 111, and VIIT (Calouteas-Simia,
iB71-78) ; Cunningham, Ancient Geography of India, ed, S. N. Majumdar Sastri (Calcurta, 1924),
pp. 53536 ; A. Stein, * Notes on an archaeological wur in south Bihar ', Indian  Antiguary, XXX
(1901), pp. 54-63 wnd 8197 ; Th. Bloch, * Exeavationg at Rijgir ', Jn. Repr. Arck, -_'fwfﬂ-qﬁ,- Eastern
Circle, \tfp‘j-ég (Calcatta, 1907}, pp. 13-15: J. Marshall, * Jagriba and is remains ', s Rep.
Arek, Swrv, Jad., 1505-06 (Calcutta, 1909), pp. 86-106 ; V. H, Jickson, ' Notes un Old Rija;rﬂm L
ibid,, 1913-14 (Caleutta, 1617), pp. 265-71 ; R.P. Chanda, * Jnina amtiquities at Rajgir *, sbid.,
192526 (Calcutta, vgeB), pp. 12127 ; G. C. Chandra, * Excavations at Rajgir ", ifnd.,, 1a34-15
f? cHli,B;ugﬂ&];‘ . 52 :.5‘; hl:\? %m,éﬁitn in Rijgr assoclated with Buddhi and his dise %

owern. Bihar reus Hey, Soe,, TV (1018), 113-35 3 Sen, Ridjprr and its Neighbourfioad Patna, 1604,
Et{“kﬂf Mnj;mrﬁuf_ :.Lt}cnliﬁmllrm of some pdh- iites i?'n Rﬁjagrii{f:,_}'m Aseatic Sou. le;d [L;i?:?m.
IR b 1066

5. ; Buddhive Records of the Western Werld (London, v b ope haii, and 11, pp. 1 :
1. Watters, Ox Yuan Clevang FL{urluﬂ. 19041, I, pp. t;;l-‘&xfmﬂ oLy _ ot

* For example. 1 have failed to find in any published report whether the nutural soil was seruck
by excavation.

* Krishna Deva and R. £, M. Wheeler in Awioit Fadia, 70, 1 {1046}, pp. 3558
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| fancy, give an elementary idea of the chronological length of the occupation of the city,
with reservations for a wide variation on either side.

Inn this work I had the collaboration of my colleague Mr. Krishna Deva. Superin-
tendent, Department of Archacology, Central Gircle, Patna, who had accompanied me
to Rajgir. c'g'h:' sevtion of the excavation was drawn by Mr. Raghbir Singh, Senior Drafis-
man of the Department. The photographs of the site were taken by Mr. N. N. Bose,
Photographer of the Central Circle, and that of the small linds by Mr §. G, Tiwari,
Photographer-Instructar of the Department.  For the classification of the pottery I am

rateful to Mr. B. M. Dhruva, attached to the Department a3 a scholar of the Saurashira

vermment,

g. STRATIFICATION (PL. XXIX)

In spite of the limited scope ol the work, the stratification, as revealed, was interesting.
Ahove the natural conglomerate were two layers (25 and 22) of brownish compact clay,
evidently riveriné deposits, with occasional shapeless sherds, which were overlain by a thick
bed of pebbles (21], no doubt also deposited by the river inone of ts Noods during & very
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carly phase of the occupation of the site, and containing rare sherds * ralled ' by wate:-
action. The deposit was capped by a layer (20) of burnt earth with charcoal picces.

Real occupation at the spot began with Jayer 19, which, signi cantly :nmmgn,l synchro-
nized with the appearance of the N.B.P. ware. The earlier 1;1 ase 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 (ple. XXXI-
XXXII).

For the purﬂ«.m: of interring a few bits of charred bones mixed with ashes loft afte:
the cremation of the dead, evidently on the bank of the adjacent river,' pits with elliptical
bottoms and with short fimmels still below were dug into the soil. The mech were filled
with clay (in two cases, burial-pits 8 and g, stone-blocks were also placed), and the side-
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
0, fig. 2) was a thin slab of clay used for sealing the pit, the slab again being covered by «
thin deposit of red gravel, Anather 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 NB.P. ware do not call for
any special remark.

The next period (layers 11 to 6), marked by the disappearance of the N.B.P. and
associated wares, showed two road-surfaces concreted with hard 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 10 1) did not yield any notewarthy features.

3. CHRONOLOGY

As has been suid above, there was bardly 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 ocoupations, as the
sherds are too fragmentary 10 be affiliated o any known industry,

The origin of the N.B.P. ware has been wentatively 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 thie other direction, just as recent explorations have pesulted in the
expansion of its geographical horizon.? '

Even assuming, on the basis of the prevalent dmingl, that the N.B.P. ware first cami
into being in the ffth centary B.C. occupation in Rajgir must have begu earlier, as is
indicated by the presence of pottery in the layers earlier than those producing the ware.

' IL i interesting fo note that this part of the river-bank s still the cremation-ground  of
Rijeir. '
o See abave, p. 68, footnote 5.

' very nometiclature of the ware suggests its having been restricted 1o northern Tndia,
but it has rcccl:l:t) been found as fur south-wey mﬁiik (20" H?; 73" 47" E.) and as far south-east
as Sisnplgarh near Bhuvaneswar, Orisa (20° 15" N.; Bi 50° E.) [Ancient fadia, no. 5 (1040), p. 70]-
This emphasizes the necesity of reviewing the geographical distribution of the ware, %g: current
excavation at Kaufimbi near Allahabad and the pronosed excsvation at Hastindpura are likely to yield
more avctirate data for fixing the chronelogical of the pottery than have been hitherto avail

able,
*
B
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RAJCIR 1050

There s no evidence that the N.B.P. ware persisted anywhere in India after the
sccond century B.C. The top-layers vielding 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 co tive study
of the pottery-types of this latter period is limited, being virtually confined to Ahiche 3,1
though 2 mass of new material will soon be available by the excavation at Kausambi near
Allahabad by the University of Allahabad and the contemplated Departmental excavation
at Hastindpura, District Mecrut, UP, The date proposed is, however, confirmed by the
similarity of pottery-type 28 (fg. 5, p. 76) to the Ahichchhatrd type 257 where it is
found in Stratum VI, dated to oo B.C.

The next period may be ascribed to the first one or two centuties AD., which
follows not only from the dating of the preceding period bur from the resemblance of
L):tt:ry-{yﬁlgﬂ roiﬁg 551, p- I:rE] Withwd ﬂbl'ﬁ:chimuﬁ type 2, ull_" Stratum %\,-' l.‘&.[.l], 100 and

ter).¥  But for its slightly-poin ttery-type 17 (fig. 5) i also similar to :
37 of Ahichchhatra, wlicrgﬁa: been mgI::fdﬂl as LEE - fmﬂmagéuf Stratum [V 2

The proposed chronology of the periods is therefore as follows :

Period 1 ; earlier than the Aith century B.C.

Period I1 : fifth century B.C. (or earlier) to second century B.C.

Period I11 ; first century B.C.

Period TV : 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 11)
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 & new culture,

A, Pemioo |

The pottery of this period consists only of a few sherds which do not give any idea
of the prevalent shapes. They 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. Periov Il

Period 1T is characterized by the presence of the N.B.P. ware, with which is associated
black and Black-and-red pottery, usually dishesand bowls of the same shapes as are common
in the N.B.P, ware itsel. The persistent co-existence of the NB.P. and black wares in
the same shapes is a notable featuré and indicates their common ongin 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

I A. Ghosh and K. €. Panigrahi, ' The pottery of Ahichchbatra ', Aneient fndia, o, Ligyh),
P A 6
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similar shapes in grey ware, which, however, is different in 'I'abritc from the Painted f-yn-
Ware found in the lowest levels of Ahichchhatrd! and recently discovered on many otho
sites i northern India and represents a decadent phase thereof. !

The N.B.P. ware itself is found here in the same colours as have already been noticed,
but some sherds have a dull to bright yellowish hue. " _ _

The period can be divided into three phases, A, B, and C, on the basis of the quali;
and quantity of the N.B.P. and associated black and black-and-red wares. Phase A {layer 10)
is marked by the complete absence of red ware and contains only N.B.P. and black wir
of thin to medium section. Though no definite shapes can be made out in either ware,
the indications are that they were only dishes and bowls. :

In Phase B (layers 18 to 16), the N.B.P, specimens are generally not 100 thin, and
towards the end of this phase, show & tendency of becoming thicker. erc are occasion.|
picces of dishes black inside and red outside, as.if produced by inverted . In the
upper strata mm:stinuin? the phase the black ware tends to lose its polish, a few shend
assuming a dark-grey colour, and red pottery of the same types as are found in the N.B.P
and black wares makes its appearance. ) _

Phase C [layer 15 to I!Zd is' characterized by a gradual degencration and the ult:
mate disappearance of the N.B.P. ware. There is a simuitaneous deterioration in the qualit
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 element of thick jars and trougls
in dull-red colour.

C. Perion 111

Except a very few intrusive sherds of the N.B.P., black and grey wares, Period 11!
(layers 11 to 6) represemis an exclusively red-ware industry, bur no break in culture

indicated, as a few types of the preceding period persist. ere is a large percentage of
very thick jars and lmT:.lghs of a fm mcﬁbric_ il

D. Pexion IV

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

E. Tue poTrerRy-TYPES
(t) Types in N.B.P. ware, i-iti | fig. 3)

The t;rﬂ represented In the NB.P. ware are extremely limited and consist only of
dishes and bowls with limited rim-forms.

Type i s a dish with & sharpened incurved rim and a presumably flat base, It i
common in Period I, the illustrated specimen, of lustrons yellow hue, being from layer
18, Type t-a is similar to type i, but 15 of & larger size and has a convex base, This type
also is common in Period 11, though the illustrated specimen comes from Peviod 111, where
its find B adveniitious. ~ B

! Anctent India, no, 1 (tagh), pp. 58-50.

*B, B. Lal, * The Puimted Grey Ware of the 1 < A ratic Sov-
Bempal (Lastens), N5, XVI1 lt4g50), P;' 8 H‘.ﬂ upper Gangetic Basin ", Fours. Koy

72 |




RATGIR 195

Type i is & bowl with a sharpened vertical rim and a sagger base, of fine medium
faﬂbric, being common in the N.B.P. ware strata. The illustrated specimen is from layer
10. |

Tybe iii is a dish with a blunted vertical rim and a flat base, ol fine to medium fabric,

and is common in Period I1, the illustrated specimen being from layer 15.

C i )
B 1 =
( la ) k fl |

- ]
( i
. o

Fia. 3. Typet in N, B. P, ware. |
it} Other Grpes, 1-34 (figs. 4 and 5)

Type 1 represents the rim and neck of a large-sized jar, The beaded rim is perched
obliquely on a ahnr}:ly carinated inner neck. rse fabric with dull-red slip. A rare
type from Period 11

Type 2 is the upper portion of a medium-sized jar with a featureless splayed-out nm
gn ndcniiiimtrd inner neck. Coarse to medium fabric with dull-red slip.  Common in

eriod 11..

Type 5 is the “E:M.’l‘ ortion of a large jar with a splayed-out pointed rim on & sharply
calinalgd i?mcr nee Clzam fabric with dull-red sip.} Very I::ﬂwumc:-n in Ferind;};l,
[11 and IV. The illustrated specimen is from Period 11

Ti{p 4 is the upper portion of a small vessel with a splayed-out rim on a sharply
catinated inner neck,  The rim has prominent corrugations on its outer surface.  Medium
fabric with whitish core and greyish black slip. A unigue type from Period 1L
_'.Tipa 5 is the rim of a large vessel slightly thickened internally and externally at the

lop. gritty fabric with drab colour, The type is plentiful in Periods 11 and IV,
the illustrated 5Fccim¢ﬂ being from the latter.
Type 6 is the upper portion of a large jar with a rim thickened in the micdle but more

pointed at the top and perched on & neck with an immer carination. Coarse fabric with
dull-red slip. A rarc specimen {rom Period 111

_T_plb; 7 is u shallow dish with an incurved rim und a presumably flattish base. Fine
fbric with dark-grey core and black stip. The r'l.rpc is associated with the corresponding
types in N.B.P. ware and is common in Period Il.

Tupe 8 is the upper portion of a large jar with the rim thin at the top, set on & neck
with a inent inner carination, There are a few irregular scratches on the inner rimm.
Medium fabric with red slip. The type is a rare one occurring in Period [11.

Type g is a large shallow basin having a rim with an inconspicuous onfer collar and a

with shallow corrugations, Medium fabiric with brownish slip, A rare type from
-
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Type 1o is & dish with an incurved rim and a presumably convex base. Fine fabrie
with a burnished surface and grey slip. A common specimen from Period 11.

b‘ﬂ}‘é{: 11 is o dish with a fairly vertical sharpened rim and a presumably convex hase.
The body has a sharp groave below the neck.  Fine fabric with a polished surfuce and
black slip. A rare specimen in Period 11,

Tybe 12 is a dish with a thickened vertical rim and a presumably convex base,
Medium fabric with datk-red slip on both surfaces. A common type in Period 1L

Type 13 is a dish with a sharpened vertical rim and a sagger base. Medium Rabric
with ditl-red wash. A rare specimen from Period IV, where it is out of context, as the
type is conmected with shapes occurring in Period I

Type 14 15 a dish with a slightly incuryed ‘and beaded rim sharpened at the top,
There is a T—mve between the rim and the body, Fine fabric with external and internal
a smooth surface. A rare specimen from Period 11

red slip an

?}w 15 is a dish with an incurved beaded rim. Fine fabric with a smooth red-
ali E:Ilﬁurfac: with patches of chocolate-coloured slip inside. A rare specimen from
Penod 11

Type 16 is the upper part of a jar with a flaring beaked rim.  Course micaceous
sirface with red slip. A rare specimen from Period IV Type 16 is & variety of the same
with a sharper concave neck,

Type 17 is a jar with an externally chamfered rim, an ovoid body and an incons-
pi{:uuusf tnted base. The specimens of the type are roughly potted in medium fabric
with ch ip on both surfaces. A common type in Period IV.

Tope 18 is the upper part of a jar with an externally obliquely-cut rim and a vertical
Inigh rmi Coarse fabric with black core and drab exterior. Common in Periods 111
and TV, the illustrated specimen bein from the former.  Type 1Ba is a variant of the same,
also common in Periods 11T and IV,

Type 19 is similar to type 18 but has a thinmer and more concave peck with a groove

an the externally chamf rim. It is common in Period IV,

Type 2o is & jar with & flaring featurcless rim, a concave neck and a globular body,
Fine Elﬁﬁﬁ with partly black core, red slip inside and un-uniform black slip outside. A
unique specimen from Period 11.

Type 21 s similar to type 17 but has a vertical rim. Roughly potted in medium
fabric, with red slip on both surfaces, Common in Perind IV,

Type 22 is a small vessel with a featureless flaring rim, a concave neck and a spout
*'}n ihe body. Medium fabric with red internal and external dip. A unique unstratibed
L1}

 Type 29 is a deep bowl with a featureless vertical rim and an externally corrugated

r;:fry. ine fabric with grey core and hﬁhl grey slip on the burnished inner and outer
surfaces, A unique specimen from Period I1.

T is 2 bowl with a stightly inturned featurcless rim and a slight constriction

shove the fat base. Medium fabric with a grey surface and core. A rare specimen -

from Period 11,

Type 75 is # small lid with a flat splayed-out rim and a flatish base, Coarse fabric
with red slip. A unique unstratified specimen. )

Type 26 is a bow! with a slightly inturned featureless rim and an inconspicuous
carination separating the rim and the body. Coarsely potted in medium fabric with a
black surface and core. The type is plentiful in Period 11.

Type 27 is a small bowl witwn vertical featureless rim and an inconspicuous carina-

-

7 :
w it.  Fine fabric with grey core and grey slip on the exterior. A rare specimen
Period 11. '

tion
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Type 2B is a bowl with a vertical to slightly incurved sharpened rim and 3 flat base.
Medium fabric with dull-red slip on both surfaces. The 1 s abundant in Period 11,
 Type 20 i & bowl with a splayed-out rim separated from the body by an inner
‘arination and with # concave base. The rim is wheel-made but the body is hand-made.
Traces of luting hetween e two parts are visible. Fine fabric with red miernal and
external slip. A rare specimen from Period IL.

Tupe g0 is somewhat similar 1o type 28 but the rim is vertical 1o inturned.  Medium
{abric with bright red ship on both surfaces.  The type is abundantin Period 1V and iorms
2 link between that Period and Period 111, where specimens of a larger size are available.

Type 31 is a bowl with a featureless vertical rim separated from the vertical body
by a fairly conspicuous Hange, bly to receive a lid. Medium fabric with dull-red
dip. A unique specimen from Period T1L

 Typé 32 isa bowl with a featurelcss: splayed-out im and a sagger bise.  Medium
fubric and drab colour, A rare specimen from Period 11.
Type 58 s a small deep bowl thickened between the rim and the body and with a
Medium fabric and drab colour. A rare specimen from Period [
is @ deep bowl presumably with a sagger buse and with an inset rim on a
. like type 31, was probably intended for receiving a lid. A commion type in

. (61) Painted and decorated sherds, 1-VI { fig. 5)

" Ne. 1 is a sherd of medium fabric and gr_c?' core with red slip. It is painted with
lines in grey colour on the exterior. Period IV,

No, Il isa s , presumably the base of a dish, with grey core und red slip and is
incised with three concentric circles. A unique specimen from Period IV, where it
miy be out of comtext.

No, HI is the fragment of a small jar with a very narrow neck and bulbious body
infime fabric, the core partly red and partly grey.  The limer surface is grey. The outer
;urf:ge,ﬁhich.hm red E , is puinted with irregular lines in chocolate trickling down 1o red.

c i

Fio. 6. Panted and decorated sherds, V1, |}

i?



No. IV is a sherd of fine fabric with nndrd!&pmbnthtu

Exlcmuﬂy ainted with two Hnes ﬁm% L -

IEmthr: fragment of a small jay ul'ﬁaeﬁhﬁcwﬁhs wlishe

outer iurﬂm:, whicl is painted with two &‘ullaw lines. Period I 3
No. 1T is the fragment ufnhmvlwﬂhuhickzmdmlthnwmtbrhﬁ ot

fabric with dull-red slip. Internally pﬂmlﬂ[ with a horizontal baod
o::hqm.- lines below in black Period T1

Due 10 the limited extent of the opeta ﬂwmmﬁ Ve
Mention may, however, be made of the follo _
1. Head of a terracolts animal-Aigur Eyu.md

Period HT o m
nrso-of @ female uling: 2
ﬂh_]tl:t?pm f a vessel, held o the ﬁ gh
to be “canng vy ear-ornaments, P iod [V, _
E : '-'- . { W0
ermdﬁnd, . 4
5and 6 Two '_#‘M ﬂ erfacotta beads f
7+ A plain double-convex toy-wheel.




|
TECHNICAL SECTION

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

By T. R. GamoLa

In 1943 a hoard of 3428 silver punch-marked eotns tay discovered af village Pati in Barwdnd
State (mow a part of Madiys Bharat) and was forwarded by the Divcan of the Stale tn the
Ihrectn General of ﬁmﬁam"ng). The coms are being studied and classified by Dr. K. N. Puri, ,
Superintendent of the Northern Circle, and it is hoped that his werk will shertly be published as a Momoir “rmis
of the Survey, In the meantime the vesults of the analysis of the weighty of Whe coins by Mr. T. R.
(vatrola, Assistant Archaeologicel Uhermist, are published here, for, ar has bom suggeicd by scholars
working in the line, an accurate vecording of the weights of the punch-marked cons 15 of preat ihipar-
lunce is the delevmination of the length of their circulation, as the loss of weight has in a]f probability -
4 bearing on the mumbes of the ymbols on the reverses of the coms.

STUDY of the weights of 4429 silver punchemirked coins discovered st Pit in ' /
Barwani, Madhya Bharat, shows that a majority of them weizh between 36 gms, I

—and 31 gms. Table | gives the number of coins with different ranges of st
wcights. e

TABLE 1

Range of waights m gme. Arerage | No of comns

30406-3 5500 36 3t oo
_ X5408-34500 35 542

F4408-3°3500 34 1502 .
3349832500 3'3 [ 954
_ F24g8-3'i500 32 | 247

¥ 149830500 41 [ 68 i

30ge8-3'g500 T 9°0 | g _ e

2 44f-r 8500 Tt 2" I 22

“B40da 7500 2°8 ‘ i
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1f a curve is plotted on Hemy's lines' with the data Fivm in Table L, it Is found

there is @ peak-pomnt in the curve at 374 gms. weight (hg. 1). Allowing one per cenl

for the loss of weight due 1o wear-and-tear and corvosion, the probable weght correspon-

ding to this peak-point comes o 3°43 gms., which is equivalent to four times the smalles

weight-unit (86 x.;zi;:%,} of the Hamgﬂf:ncultur:.! Thus, it seems dikely thar he

wcight-ﬂnnduﬂl of ani hoard is akin to that of Mohenjo-daro, the sligh
deviation being due to wear-and-tear, corrosion and errors during minting.

] M

g

No. OF COINS —*

ARE

100

2-6 227 289 3 4 2 -3 4 :E % T ;é:

WTS. IN GMS. |—»

Fio. 1. ( CL Journ. Rey, Asiatic Sec., Jan. 1657, p- 9)

v A. 5. Hemy in Journ. Rey. Asiatic Soc,, Jan. 1947, pp. 1-3 :
¥ |. Marshatl, Moknja-dare and the Indus (’,‘Iimﬁm;ﬁ;' g milggl}; I, pp. 58

fo




‘Table n-m_ﬂlﬂ the number of coins falls with the increase in the number of
mmboh and gives the curve in fig, 2 if @ graph is plotted. The condition of the
: ~tear of the coins suggests that those with a higher number of reverse-symbols
were in circulation for a longer period.

t

1 2 3 4 5 & 7 8 9 W # 1213 M4 15
REVERSE MARKS —=
Fig, 2. (Qf, Current Scirnce, July 1640, p. 513)
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Na. of revwrve-sambols

o fo=d SN S B =

TABLE 11

1,243
733
457
194

77
41
19
15

L e -

Ne. of eoins!

ANGIEXT INDH. N0 5

Table IT1 shows the coins arranged in order of the numbers of their reverse-symbols

and weight-group.

follows from the peak-points of the curves.

' Coins bearing illegible marks have been excluded.

82

TABLE IIT
Nouof reverses | —————— Hm?rm‘n:?ﬂh W—Elmup e T
i |spr ek s e e
o | | ] ; 3 i | .
i w0 | ot | 26 | 334 247 135
g 21 ' 47 L | 184 187 7
1 3 10 | 4 33 95 135 ch
4 3 | 3 L . 47 el
5 [T I el 3 5 | 13
¢ | _ ! 4 6 5
7 ey 1 2
8 | : 3
Plotting Hemy's curves for each group of reverse-symbols, the \veights are found as




NICAL SECTION
. TABLE IV
No. o nmu-vymhdib Standard-weight Hemarks
— - i F 4" 3900 from Curve A [Gg. 3) .
2 3 g700 from Curve B { o
3 33575 from Curve G{ 4, )
4 3’ 3500 from Curve D (fig. 4§
5 43275 = from Curve BE( , }
b ] 97 3200 from Curve F L, |
475
450
A5
400 |
X751
350
S001
275
Wt
2 2501
S 225!
9 o .
g B~ 2 REV. SYM
150 1 !
12% 4 REV. SYym=¢C \
1““ E 1
. 75 1
30
l -I - ﬂ T e
4 _ = -:l 2 . I & 5 ) 7

A

33875 339

FI‘ WEIGHTS —

Fio: 3. Standard toeights of oins bearing 1,2 and 3 reerse-symbols
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90

-]
L=

3

i
.

2

D~ 4 REV. Sym.

Ne. OF COINS —=

2

g

E-5 REVAY

6 REV, SYM.~F
Fi

T T .
]

3y 4 oz a | 11; s ®
NaPs wEIGHTS ——
332

Fio. 4. Srmmm;ﬁugfmimhmi@.t.gmndﬁmmw

The standard-weights thus fall yaiforml ith th P i
and, when plotted, give the line GH, shown n fig. 5, The Tacar e anad tab
e, on by the equation ¥=3"4088-0158 x, where y ts the standard-
el s I ey T 1 O it e the e
et ¢ length of the period during which the coins had been

'D,_D. Rosambi, * A satistical : ot T A
ot S, Jby g . g, < 1 veghsof o T pmchched s
’ | aidter of Mmr, Hi Mﬁjﬂt}"! Miiit Cal 3 his , u_
informed me ; * doiy o O » Caleutta, in his letter dated the gth July 1945,
have endured. T ™ Of Weight in coins is primarily caused by the smount of circulaticn) they

By




© THE REGRESSION FORMULA IS GIVEN BY
y= 34088 - 0158 %

30 - .
0 L 2 3 4 5 6
Ne. OF REV, 5YM, —
e, 5
F=mx <
3 4088 =0 +¢
3 3!33=5m +37 4088
Ly ng;n;_mﬁﬂ

ur m=—"0158
6ty ~0158 is the discount én the value of vack reverse-gymbal,
d to confirm the theory that the reverse-symbols were fixed ﬂnnnﬁ
chemical analyses combimnec

ns at regular intervals. Systematic
howc'-fcr, throw further light on the relationship of the number

I s and the duration of their cireulation.
I HEI
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