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PORKALAM 1948 : EXCAVATION OF A Mm_mmu URN-BURIAL
By B. K. TuarAr

The soulh-western coastal strip of India is well-known for ils large variety of megalithic burial-
snonuments, but their chronological and cultural relations with one another and with similar monuments

_ elsewhere in south India can be established only by a series of excavations in bypical examples.
~ The present article describes the result of an excavation, conducted by the author in 1948, in one such
| example, viz, an urn-burial surrounded by a laterite circle and covered by a granute capsione. The
family likeness of the ceramic types and fabric noticed here and at Brakmagiri and other megalithic
ites no doubt indicates an alliedness of the different groups comprising the southern megalithic complex,
ifferent shapes of the monuments and the variations in the burial-customs represented therein

the
| Mu preclude an absolute homogeneity.
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1. INTRODUCTORY

ORKALAM, literally meaning a battle-field,' lies two and a half miles to the north
in the Talapalli taluk of Trichur District, Travancore-Cochin
- State. The site, only 50 fi. above sea-level, lies on the low sloping laterite-forma-
tion w passes by im tible gradation into sandy clay or gravel. Until recently,
the site had been extensively despoiled for building material ; it served as an easy
quarry for the local roads. The Vedakad temple, the most sacred place of worship of
the local priestly class, the Nambudris, is built on the site itself is spoliation has
robbed the monuments of many essential features and appen with the result that
no coherent plan of the site with all the ?o-muuummu is feasible.
Consequent upon the discovery the site, Shri P. Anujan Achan, the State
Archacologist to the Cochin Government, conducted some excavation which was more
in the nature of a ‘ summary digging ** primarily intended to collect finds, Nevertheless,

P

L

S "This site marked the boundary of the territories of the Raja of Cochin and the Zamorin of Calicut
and as such featured prominently as a battle-field in their quarrels. (Information from Shri P.
Anujan Achan.)

*An. Rep. Arch. Deptt., Cochin State for the year 1123 M.E. (A.D. 1947-48) (Emakulam, 1949},

Appendix G, p. 14.
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the excavation revealed, though superficially, the potentialities of the site. In 1 |
Shri V. D. Krishnaswami, at that time the Prehistorian of the Department of Archaeo .
* carried out an intensive survey of the megaliths of the Cochin State,' and his piunccrl
work had the merit of bringing order out of chaos. As an obvious sequel to this survey
was an excavation, I was deputed, in the early part of the year 1948, to excavate some of
these burials. However, I had to proceed shortly afterwards to Siupalgarh to take part
in the excavation there and could not therefore open up more than' one burial,
The work was undertaken in close collaboration with the State Department of
Archaeology and with the assistance of Shri N. R. Banerji. For the preparation
hotographs and drawings illustrating this article my thanks are due to Shri Munuswam
aicker, Photographer, and Shri Bhaskaran Nair, Draftsman of the Southern Circle, and™
to Shri L. Dutt and Shri Ram Prakash Khare of the Excavations Branch of the Depart-
ment. L
An account of this short excavation has already been published,® but the descrip-
tion is in many ways incorrect. The main objective of this paper is, therefore, to present
the results of the excavation in a systematic and correct way.

2. SCOPE OF THE WORK

The Kerala region, the south-western coastal strip of India, is situated be
the Western Ghats and the Arabian Sea. Being walled up from the mainland, |
naturally developed certain individualities of culture which are also manifest in the finer _
customs. The characteristic megalithic' monuments of this area, viz. the fopi-kals E 6

umbrella-stones, kudai-kals or hood-stones and rock-cut caves,® do not occur elsew e,
Apart from these, multiple dolmens, port-hole cists, menhirs and urns are also met :
in this area.  Variants of the latter types are encountered in other parts of south India
as well, notably in Coorg and Coimbatore, Salem, Maduri, Chin}glcput and Tinnevelly
Districts of Madras. A survey of three regions, viz. Chingleput District and the form r
States of Pudukkottai and Cochin, undertaken in the years 1944-48, revealed that
monuments in each zone, although belonging to a common megalithic complex, as attested
to by their sepulchral nature and the use of iron and black-and-red pottery, differed
considerably from each other in structural details and type.t The exact nature of these
monuments, however, remained to be established by careful digging. Choice fell first
m the monuments in Cochin State.  Instead of taking a monument peculiar to the
a

region, it was decided to start with a type which is common both to Kerala and
Tamilnad (pl. I), so that the evidence revealed at one place could be uscfully employe
for the other and correlation made possible. Porkalam provided the desired coincidencr
Here, in addition to the rock-cut caves, also existed dolmens, port-hole cists withm
stone circles and urns. Since the rest of the available types were either dis rbed or already
excavated, a beginning was made with the urn-type. 4!

' V. D. Krishnaswami, *Prehistoric Cochin ', paper read at the g4th Indian Science Con
Anthropology and Archamlu%:/ Section, Delhi, 1947.

* An. Rep. Arch. Deptt., Cochin State, op. cit., pp. 14-16. ;
L. A}.b%.rishnn Iyer, * The prehistoric archaeology of Kerala’, Modern Review, March 1946, 1
PP 182-g0 ; V. D. Krishnaswami, * Megalithic types of south India’, Ancient India, no. 5 (1949)s

PP- 36-41. .
* Krishnaswami, * Megalithic types’, pp. 36-41.
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PORKALAM 1948 : EXCAVATION OF A MEGALITHIC URN-BURIAL

The urn-burial is perhaps the simplest of the megalithic monuments.’ The struc-
tural details are as follows. First, a circle was demarcated on the surface with dressed
or unhewn blocks of stones, which, in many cases, are now missing. In the centre, a pit
of a convenient size, slightly wider than the maximum diameter of the intended urn, was
scooped out with a rough stepping on one side. The lower portion of the pit was made
conical to hold firmly the urn, normally pyriform in shape. In this otherwise cylindrical

it, the [uneral furnishings were placed in two fillings : (a) within the urn and (#) over-
E?ing the urn. The monument was finally sealed with a capstone.

3. CHRONOLOGY

The date of the megalithic tombs in India still remains, to a great extent, a problem,
There is in fact no means of ascertaining their date unless each type of monument in different
regions is excavated and correlated, if possible, with a corresponding town-site. In recent
years considerable attention has been directed towards a thorough survey of the monu-
ments, and though a comprehensive list is yet to be prepared, the amount of information
we now possess about them is quite encouraging. As, however, much still remains to be
collected, any dating of these monuments at this stage will necessarily be provisional.

Si:pu]l.‘l?;l'al urns have so far been recorded at Adichchanallir,” Korkai and Kayal3
in Tinnevelly District, Pallivaram and Perianattam in Chingleput District, Dadampatti
and Paravai in Madurd District* and Wyndd5 and Travancore® on the Malabdr coast.
At none of these places was any specific date ascribed to them.” The Porkalam urn-burial
resembles in essential details that at Dadampatti, where the dual distribution of the funeral
furnishings is also noticed. Neither of these sites can, however, be dated independently
by the recovered objects. Further, in the absence of a habitation-site in the vicinity of
Porkalam, a correlation of this typical megalithic culture with any corresponding culture
at such a site has not been ible. However, it is to be noted that the tcchmguc and
fabric of the pottery recuv:rrmm this monument (below, pp. 8 fI.) are absolutely identical
with the megalithic ware of Brahmagiri and other sites in south India. Although a
majority of the pottery-types differs at each place, this identity of fabric, partially supported
? the similarity of rudimentary forms, is not without meaning. Furthermore, the use

iron, a necessary adjunct of the southern megalithic culture, is attested to at all these
sites. An inter-relationship in the south Indian megalithic complex is therefore obviously
indicated, One phase of this culture has been dated at Brahmagiri to a period between
cirea 200 B.¢. and the middle of the first century A.p.®

'For a com tive study, see K. de B. Codrington, ‘ Indian cairn-and-urn-burials *, Man,
special India number, XXX, no. 1o (October, 1930), pp. 190-g6.

* Alexander Rea, ' Prehistoric antiquities in Tinnevelly ’, An. Rep. Arch. Suro. Ind., 1902-03
( Calcutta, 1904), pp. t11 ff

3R. Caldwell, * Explorations at Korkai and Kayal’, Indian Antiquary, VI (Bombay, 1877), pp. 80-83.

4 Alexander Rea, ‘ Some pre-historic burial places in southern India’, Four. Asiatic Soc. Beng.,
LVII, pt. I (1888), pp. 48 fL.

3. A. Cammiade, ‘ Urn burials in the Wynaad, southern India*, Man, op. t., pp. 183-87 ;
for more sites in Madras, see * Observations upon ancient sites in the neighbourhood of )&J!ugumalai.
Madras Presidency ', ibid.,, pp. 187-8g.

E‘I'.'.lil.l:l:['lm:-.ll,‘g(zspn.al-::hrﬂl urns in southern India’, /ndian Antiquary, V1 (Bombay, 1877), pp. 279-80.

?The Adichchanalliir urn-burials have been vaguely considered to be contemporary with the
Pindyans. CF Rea in An. Rep. Arch. Surv. Ind., op. cit.

5R. E. M. Wheeler, ‘ Brahmagiri and Chandravalli 1947 : megalithic and other cultures in
Mysore State ', Ancient India, no. 4 (1947-4B), pp. 200-02 ; also Appendix C, p. go0.
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The only factor at Porkalam, which can serve as a cross-check to the above dates, is
the occurrence of etched carnelian beads (fig. 5 ; pl. V B), some of the designs of which,
notably nos. 1, 2 and 5, are closely paralleled elsewhere and are dated to about the first
century A.p. (below, p. 14). This agrees with the terminal date of the Brahmagin
megalithic culture, arrived at with a fair amount of precision after the consideration of the
evidence from town-sites like Arikamedu and Chandravalli, The lower limit of the
Porkalam urn-burial monuments is rather difficult to determine. We have to borrow
the indirect evidence of the megaliths at Sulur in Coimbatore District, where, amongst
other things, etched carnelian beads (although with different designs) were found in
association with a bronze coin of Eran struck in the third or second century B.c.' Two
of the Porkalam beads, nos. g and 11, having rough analogues at Bhir Mound, Taxila
(below, p. 16), would also support this date. The Porkalam urn-burials seem, therefore,
to belong to a period ranging from circa third century B.c. to first century A.n.*

4. . DESCRIPTION OF THE MONUMENT (fig. 1; pls. II-IV)

The monument consisted of a circle of dressed laterite blocks with an average external
diameter of 16 fi. In the centre was a granite capstone flush with the ground (pls. I B
and IT A). The granite must have been imported from the neighbouring outcrop, three-
fourths of a mile away, which is the nearest quarry. The major axis of the monument
was 291° magnetic (March, 1948).

The excavation revealed in the centre a cylindrical pit, on an average 3 ft. in
diameter and 4} ft. in depth (pl. IT B). The pit seemed to have been further dug in a
conical section into the hard laterite rock to a depth of g in. On the south-eastern side
was noticed a rough step or shallow ramp, g to 10 in. in depth, presumably to assist in
the arrangement of funerary furnishings.

At the bottom of this pit was placed a pyriform urn, with a truncated round base,
g ft. 2 in. in height and 1 ff g in. in diameter at the mouth and 2 ft. g in. at the bulge
(fig. 4 ; pl. III). Inside the urn, at its base, lay the following objects (pl. IV A) —

1. Seven pots (pls. IV A and V A). The pots seem to have been shaken from their
intended position. e bones which were presumably deposited in the central pot with
a lid on were found in a mess badly crushed below the pot and the ring-stand.

2. Three iron implements (fig. 6 ; pl. VI). One tanged dagger, 114 in. long and
on an average 1} in. wide, was lying flat on the brims of two bowls (pl. IV A), the other
two, 6 in. and 5 in. long respectively and of indeterminate use, were resting against the
conical side of the urn.

3. Fortyeight beads, fortyone of which were of etched carnelian. These belonged

ibly to two strings which were hung from the terracotta hooks provided immadiag_ .
mlw the neck of the urn. These beads, together with the two hooks, were :
from the base of the urn after removal of the pots.

Above the pots there was no filling ; the subsequent filling amounting to a few inches
only must have percolated through the top. The urn was covered with a lid (fig. 4).
The pla‘wai'i also aclfcd upto the level of the lid. o a i

cerlying the lid was arranged the bulk of pottery, being a p of not less t
eighteen pots (pl. IV B). Ahu-.rcET: these the pit ui?:s ﬁll-lycd umgwitﬁ gravelly loose earth
to the ground-level to form a low mound, over which rested the capstone. There was no
occupation on the site prior to the building of the monument.

*H. C. Beck, ‘ Notes on sundry Asiatic beads—beads from megalithic tombs and midden in
Sulur taluk and neighbouring districts ', Man, op. cil., p. 172.
®See also Codrington, ep. al., p. 196.

b
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PLATE 1

A. Stone circle, with capstone flush with the oround, at |

senmar, Chingleput District (see page 4)

B. Porkalam

4 |:'|rl.lw'

view of the monument showin

g the low tumulus below the capstone



PLATE 11 To face plate 11T

B.

View of the monument after removal of the capstone




PLATE III

To face plate 11

arm wrn in situ ( see page b))




PLATE IV To jrrh'-‘ ]f:;j'_g‘:f ]

A. Close view af the depostls tnside the urn.  The hooks provided below the neck of the
urn are also to be scen ( see page &

B. Close view of the potlery-group in the u
also be seem the lid co

pper deposit of the pit. In the cenire can

vering the urn { see pasce 6 )
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5. THE POTTERY

The entire range of the pottery recovered from this monument is wheel-made
seemingly on a slow wheel;* the only exceptions to this rule are the big pyriform urn and
the four-legged vases, of which the lower part alone including the legs is hand-modelled.
The larger portion of this pottery belongs to the well-defined class of black-and-red ware,
produced by inverted firing under reducing and oxidizing conditions of the kiln. It has
usually a burnished surface which shows crackles, presumably caused by salt-glazing,
The paste, although sufliciently graduated, is not consistently fine and contains a small
amount of fine gravel as tempering material. The core, which is normally grey, shows
air-holes at places. Before firing the pots were wet-smoothed and thereafter dressed with
a coating of slip. They seem to have been fired at a low temperature since the body is
not hard enough and easily crumbles if the pots are kept in water for long.

The all-black ware, of which there are six examples, was fired under completely
reducing conditions. The types represented in this ware are : lids (fig. 2, 8 and Q) ;
ring-stands (fig. 2, 14-16) and a deep bowl (fig. 2, 6). Red-slipped ware is also present,
but its range is confined to four-legged vases (fig. 3, 17 and 18) ; an ordinary vase (hg. 2,
13) ; and the pyriform urn ‘and its lid (fig. 4).

In technique and fabric this mtgail.hic pottery resembles that from Brahmagiri
and other megalithic monuments in the Deccan and the south. Beyond that there seems
to be no correspondence between these industries except for the similarity of such
rudimentary types as the bowl and the dish (fig. 2, 1-7).2 alt-glazing, which seems to be
a normal feature of the Porkalam megalithic ware, is completely absent from the megalithic
pottery of Brahmagiri, although it is present in the same region on the megalithic pottery
from ghandravalliﬁ The latter two sites also do not yield ring-stands which are common
at Porkalam and other sites in Cochin, as also in Tinnevelly, Chingleput, Salem, Madura
and Coimbatore Districts of Madras.+ Similarly the graffiti on the pots at Porkalam do
not agree with those on the Brahmagiri ones. The lid at Brahmagiri has a ring-terminal 5
while that at Porkalam is flat at the top (fig. 2, 8 and g). Lids with ring-terminals
however, occur in the pottery recovered m the megalithic caves at Ela;;al:an’npal,,‘E
Cochin, and the * megalithic * strata at Arikamedu.? A distinctive pot at Porkalam is
the four-legged vase (fig. 3, 17 and 18), of which again there is no parallel at Brahmagiri,
where, in the cists, three-legged vases were encountered.”

In the geographical region called Kerala quite a number of monuments have
been opened.® These include rock-cut caves, dolmens and cist-circles. The recovered
pottery is not unlike that of Porkalam. Four-legged vases occur commonly in these

' The mechanism termed as slow wheel consists of a flat slab of stone or the base of a broken
pot or large dish on which the clay can be slowly revolved with one hand while it can be shaped
with the other.

*Cf. Ancient India, no. 4, p. 210, fig. g, C8 P- 233, fig. 24, T86 and T8y ; p. 211, fig. 10, Ci3.

s1bid., p. 274, n. 1.

*References as above. The pottery is housed in the Government Museum, Madras,

* Ancient India, op. cit., p. 217, fig. 13, Pa.

“Pottery available in the Archaeological Museum, Trichur,

7J. M. Casal, Fouilles de Virampatnam-Arikamedu, rapport de I'Inde et de l'occident aux environs de
lere Chrétienne (Paris, 1949), p. 51, fig. 18, 6o.

® Ancient India, op. cit., p. 213, fig. 12, C25 and Casa,

°M. D. Raghavan, ‘q'hc rock-cut caves of Malabar*, Krishraswami Aiyangar Commemoration
Volume (Madras, 1936), pp. 384 ff.
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PORKALAM 1948 : EXGAVATION OF A MEGALITHIC [/RN-BURIAL

monuments.” Significantly enough some of the megalithic tombs in Coorg® and Cochin
have yielded both the three-legged and the four-legged vases. The form of the four-
legged vases at Porkalam is roughly paralleled by that of the three-legged ones recovered
from Savandurga.?

We have, therefore, different local industries sharing a commonness in pottery-
fabric and evidently belonging to the same culture-complex but having no specific resem-
blance between the pottery-types of each other. Identity of fabric, partially supported
by some similarities of form, does, however, suggest some inter-relationship.

The date of this pottery has been tentatively fixed (above, p. 5). There is no
other available evidence to justify any revision at the moment.

The following select types are illustrated. — Of these, nos. I and 2 are represented
both in the deposit inside the urn and that mlcr]ﬁn% - nos. 3, 6, 8, 10 and 14 are peculiar to
the deposit inside the urn (pls. IV A and V A) while the remaining, nos. 4, 5, 7, 9, 11-13
and 15-18 occur only in the secondary deposit above the urn.

Fics. 2-4

1. Bowl of black-and-red ware with a vertical sharpened rim and a round base.
Of fine fabric, it is treated with a slip both externally and internally and is salt-glazed.
2. Bowlof black-and-red ware, variant of the above type but with a bluntly carinated
profile. Of fine fabric, itis treated with aslip both externally and internally and is salt-glazed.
Bowl of black-and-red ware with a vertical internally sharpened rim and sides
tapering to a flat base. Of fine fabric, it is treated with a slip both externally and inter-
nally and is salt-glazed.
Bowl of black-and-red ware with a vertical featureless rim, cylindrical profile
and a flat base. It is further distinguished by a weak groove below the rim and also bears
firing grafliti on the exterior. Of fine fabric, it is treated with a slip both externally and
internally and is salt-glazed. It wasfound resting on a ring-stand and was covered with a lid.
5. Deep bowl of black-and-red ware with a closing internally sharpened rim,
low ﬁglnenh and a round base. It bears a pre-firing incised lattice-pattern on the outside.
of fabric, it is treated with a slip both externally and internally and is salt-glazed.
Tt was found resting on a ring-stand and had a lid upon it. Analogues exist at Tinnevelly.*
6. Bowl of polished Elm:k ware with an incurved featureless rim, globular profile
and an imperfectly flat base. It is characterized by a depression at the rim evidently
1o receive the lid and post-firing grafliti at four places on the outside. Of fine fabric,
it is treated with a slip both externally and internally and is salt-glazed. It was found
lying with a lid on the mouth side (no. 8) and a ring-stand on the bottom side (no. 14%.
riginally, therefore, it must have d a lid over it and rested on a ring-stand (pl. VA
The skeletal remains found below the pot were Emhahly deposited in it. Analogues occur
at an urn-burial site at Ilanji, near Kortilum.
Dish of black-and-red ware with a vertical internally thickened rim and sides
constricted to a sagger base. Of fine fabric, it is treated with a slip both externally and
internally and is salt-glazed. Analogues occur at Brahmagiri.®

*W. Logan, * Find of ancient pottery in Malabar*, Indian Antiguary, V111 (1879), pp. 309-11.
Pottery available in the Government Museum, Madras, and the Archacological Museum, Trichur.

* M. J. Walhouse, * Archacological Notes *, Indian Antiquary, IV (1875), p. 13

sB. R. Branfill, * On the Savandurga rude stone cemetery, central Maisur ’, Indian Anliquary,
X (1881), pp. 1-12.

4 An. ﬁtp Arch. Sure, Madras and Coorg, 1902-0F (Madras, 1gog), pl. VL.

s Caldwell, ¢ Sepulchral urns°, op. ¢it,, fig. 1 facing p. 279.

& Ancient India, op. cit., p. 211, fig. 10, Cia.

9



ANCIENT INDIA, NO. 8

Fic. 2. Pottery-types 1-16. }
10
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8. Lid of black ware with a short vertical externally grooved rim-base and hollow
horizontally splayed-out terminal. Of fine fabric, it is treated with a slip both externally
and internally.

Lid of black ware with a vertical internally thickened rim-base and a hollow
horizontally splayed-out terminal. Of fine fabric, it is treated with a slip both externally
and internally.

10. Vase of black-and-red ware with a horizontally splayed-out featureless rim,
concave neck, globular profile and a rounded base. Of fine fabric, it is treated with a
slip both externally and internally and is salt-glazed.

11. Vase of black-and-red ware with an everted externally thickened rim, short
vertical neck, globular profile and a round base. Of fine fabric, it is treated with a slip
both externally and internally and is salt-glazed.

12. Vase of black-and-red ware with a short vertical sharpened rim, internally
ledged oblique shoulder, bluntly carinated, and a round base. It is characterized by a
groove on the shoulder. Of fine fabric, it is treated with a slip both externally and inter-
nally and is salt-glazed. It was found resting on a ring-stand.

13. Vase of red ware with a flaring externally thickened rim, concave neck and a
round base. Of fine fabric, it is treated with a slip only on the outside, It was found
resting upon a four-legged vase (no. 1 J}. ; _

14. Ring-stand of black polished ware. Of fine fabric, it is treated with a slip
both externally and internally. Analogues occur abundantly at Adichchanalltr,’
Arikamedu® and sites in Coimbatore and ‘hingleput Districts? and in Cochin.*

! }

Fic. 3. Pottery-types 17 and 18. }

i Alexander Rea, An. Rep. Arch. Sure. Madras and Coorg, op. cit., pl. VL.
*]. M. Casal, op. al., p- 52 fig. 19, Go.

s Pottery in the Government Museum, Madras.

+ Pottery in the Archaeological Museum, Trichur.

' Il
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15. Ring-stand of black polished ware having weakly corrugated sides. Of fine
fabric, it is treated with a slip both externally and internally.

16. Ring-stand of black polished ware having a recurved rim-base.  Of fine fabric,
it is treated with a slip both externally and internally.

17. Vase of red ware with a flaring featureless rim, vertical concave neck, oblique
shoulder and a tapering profile. It is distinguished by four solid legs at the bottom which
are hand»-mndc]ll:jl, Of medium fabric, it is treated with a slip on the outside only.

18. Vase of red ware with a flaring externally oval-collared rim, concave neck,
oblique shoulder and a tapering profile. It 1s distinguished by four solid legs at the bottom
wl'iir: are hand-modelled. Of medium fabric, it 1s treated with a slip on the outside
only.

19. Lid of red ware with an externally elliptical-collared rim-base. Of medium
fabric, it has not been treated with any slip or wash. It was found covering jar no. 2o0.

2o. Pyriform jar of dull-red ware with an out-turned externally round-collared
rim, convex shoulder and a globular profile tapering to a truncated round base. It is
further distinguished by a double row of beaded finger-tip design in appliqué on the
shoulder. Immediately below the neck on the inner side were five hooks, two of which
had fallen down and were collected along with other contents. These were meant evidently
for hanging something, say beads etc. (above, p. 6). A similar provision, referred to
by Alexander Rea as ® horns ', exists in the bunal-urns of Adichchanall@r,®

6. OTHER SMALL FINDS

A. Beaps

The monument yielded fortyeight beads, of which carnelian® alone accounted for
fortyone, all being etched. The etching is invariably in white over the natural red
surface. Of the remaining seven, one was of terracotta (fig. 5, 11 ; pl. V B, 11}, while
the rest were of an indeterminate metal.? In the latter material only two shapes are
represented (fig. 5, 10 and 12 ; pl. V B, 10 and 12), of which one is a pendant.

Etched carnelian beads have been recovered from megalithic burials at Raigir
in Hyderabad, Sulur in Coimbatore District, Bilikambe3 in the Nilgiris, Coorg,® Paravai?
in hﬁldurﬁ District, the Shevaroy hills? in Salem District and Wyndd? on the Malabar
coast.

None, however, was found at Brahmagiri. With the available data on the study of
etched carnelian beads, it is difficult to date any type or design with any convincing measure
of precision. In the Porkalam etched beads nine designs are met with. Some of these
have a fairly wide distribution both in space and time, the most popular being the design

' Alexander Rea, An. Rep. Arch. Surv. Ind., op. cit., p. 118.
| 'T];:H.‘: have been erroncously designated as glass in the An. Rep. Arch. Deptt, Cochin State, op.
¢it,, p. 16.

*The material of these beads has not so far been analysed.

‘H. C. Beck, “ Notes on sundry Asiatic beads’, Man, op. cit., p. 168.

* Information from Dr. M. G. Dikshit,

® Walhouse, op. ait., pp. 12-13.

?Rea in four. Asiatic Soc. Beng., op. cit., p. 6o, pl. X.

~ "R. Bruce Foote, The Foote Collection of Indian Prehistoric and Protohistoric Anﬁﬁn, Notes on

- their Ages and Distribution (Madras, 1916), p. 62 ; Catalogue Raisonné, p. 252 ; also Maurice Philips,
* Tumuli in the Salem District ’, Indian Antiguary, 11 (1873}, pp. 224-25.

*H. C. Beck, * Beads from urn burials in Wynaad, Malabar coast ', Man, op. cit., p. 175
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Fic. 4. Pyriform jar with its lid. }
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on no. 1, double zigzag lines enclosed within marginal lines, represented by fourteen
examples. It occurs on beads recovered from Brihmandbad (unstratified),’ Brahmapuri,?
Maski? and Sangankallu.4 As such this design had a long chronological range between
the beginning of the Christian era and sixteenth century A.p. (being the date of the
Brihmanibad bead according to M. G. Dikshit). Allied to this is the design on no. 5,
single zigzag line enclosed within two marginal lines, represented by a single specimen,
Identical pattern occurs on beads from Kondipur,5 Maski® and Chandravalli.? These
could be assigned to the early centuries of the Christian era, The design on no. 2,
oblique strokes enclosed within two marginal lines, represented by five examples, occurs
on a bead from Sirkap, Taxila, and is ascribed to the first century A.n.% A similar desi
appears on a bead ffum an ‘earthen-ware tomb’ at Paravai, Madurd District. The
resemblance is significant indeed. Another popular design is that on no. 7, represented
by fourteen specimens. Exact parallels of this design are not known so far, but a roughly
similar pattern occurs on some beads from Maski, Kaudimbi and Sahri Bahlol'® (Colonel
Gordon’s collection). A notable occurrence is that of a cross-design appearing on no. 8,
of which two examples were recovered. Anologues occur at Maski'* and Kaugimbi, '
although at both the sites the position of the cross is different from that at Porkalam. The
design on no. g deserves special mention, since a roughly similar design has been recorded
on a bead from Bhir Mound, Taxila, assignable to circa fourth century B.c.,'3 Ahichchhatri
(surface-collection) and Kau$imbi** (surface-collection). :

From this comparative study it would appear that the central point in the chronology
of these beads is circa first century A.n., leaving aside the Brahmanabad specimen.

In the whole collection of etched beads only three types are available : (a) long
barrel circular, nos. 1-5 ; (4) elliptical circular or spherical circular, nos. 6, 7 and g and
(¢) circular tabular, no. 8.

The different types and designs are described below —

Fic. 5; r. V B

1. Carnelian : long barrel circular ; etched in white with double zigzag lines
enclosed within two marginal lines on either side ; fourteen examples.

2. Carnelian : long barrel circular ; etched in white with oblique strokes enclosed
within two marginal lines on either side; five examples.

5 ~ 'M. G. Dikshit, Etched Beads in India, Deccan College Monograph Series 4 (Poona, 1949), pl.
; 22.

‘f::h‘., pl. IIL, 15,

SAn. Rep. Arch. Deptt. H. E. H. the Nizam's Dominion, 1936-37 (Calcutta, 1930), pl. XII A.
4Diks§:f': . cit., pl. XVIII, 6.

* Dikshit, Some Beads from Kondapur, Hyderabad Arch. Series no. 16 (Hyderabad, 1952), pl. I, 2.
¢ Dikshit, Etched Beads,pl. XVII, 19; An. Rep. Arch. Depit. H. E. H. the Nizam's Dominion, op. cit.
?Dikshit, Etched Beads, pl. XVIiL, 17.

*H. C. Beck, The Beads from Taxila, Mem. Arch. Surv. Ind., no. 65 (Delhi, 1941), pl. II, 25

p-_46. I

*Rea, * Some ric burial places in southern India’, op. dit., p. 60, pl. X a.
** Information from Dr. M. G. Dikshit.

" Dikshit, Etched Beads, pl. XVII, .

' Ibid,, pl. XIII, 15, |

Beck, The Beads from Taxila, p. 43, pl. 11, 8.

**Information regarding Ahichchhatra and Kau$ambi from Dr. M. G. Dikshit, who feels that
" the present specimen from Porkalam is the only bead with this pattern from south India .

and
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barrel circular : etched in white with longitudinal zigzag

3. Carnelian : lnnF
lines in four quadrants a

4. Camelian : long barrel circular; etc

within four longitudinal quadrants resembling
Carnelian : long barrel circular ; etched

within two marginal lines on either side ;

(R |, @

a8 o

10

6. Carnelian : standard cllipticaj circular ;
the body enclosing oval circles i
2. Carnelian : sPhcricaI :
inal lines, resembling ladder pattern ; fou

ong the periphery ; one example.
hed in white with oblique strokes enclosed

herring-bone pattern ; one example.
in white with single zigzag line enclosed

=B O

one example.

9 2.9

Fic. 5. Beads.

8. Carnelian : circular tabular ; etched i

15

etched in white with three circles on

n 1mitation of the eye ; one example.
etched in white with horizontal strokes enclosed within

rteen examples.

n white with a cross ; two examples.
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9. Carnelian : standard elliptical circular ; etched in white with circles all over
the body enclosing a dash ; two examples. Roughly similar design occurs on a bead
recovered from Bhir Mound, Taxila, ascribable to the fourth century B.c.'

10. Indeterminate metal : standard barrel square ; the perforation is not in the
centre as seen in the transverse section : two examples,

11, Terracotta : circular annular oblate ; one example. Analogue in bone occurs
at Bhir Mound, Taxila, and is dated fourth-third century B.c.®

12. Indeterminate metal ; plumb-bob type ; four examples.  Pendants of this
shape in metal are scarce, but their counterparts in terracotta occur at Rijghit, Kausimbi
and Arikamedu.?
B. Iron oBjecTs (fig. 6 : pl. VI)

Only three iron objects were recovered from this monument. All of these, as already
stated (above, p. 6), were found lying in the pyriform urn along with the pottery.
Iron objects occur abundantly in the excavath megalithic monuments of Bra magiri
(Mysore State), Adichchanalliir (Tinnevelly District), Perumbair (Chingleput District),
Kil. Mondambadi near Shevaroy Hill (Salem District), Periyakulam taluk’ (Madura
District) etc. Iron is in fact one of the necessary adjuncts of the southern megalithic
culture. Of the three objects, no. 1, viz. tanged knife or dagger (fig. 6, 1 ; pl. 6, 1), is
the commonest type appearing in all these mcﬁnﬁthic monuments.+

1. Tanged knife or dagger with a roughly rectangular section.

2. Object of indeterminate use ( probably a blade) with an oblong section.

3. Object of indeterminate use (probably a spike) with an oblong section.

&. . ) =

Fic. 6. Iran objects. §

' Sce above, p. 14, n. 13

* Beck, The Beads from Taxila, p. 61, pl. X, 18.

'-_‘lnﬁ':unnatiu_n from Dr. M, g Dikfl:u't.

* Ancient India, op. cit., pp. 254-57, figs. 36 and 37.
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EXAMINATION OF SOME ANCIENT INDIAN GLASS SPECIMENS

By B. B. Lau

In thas article Dr, B. B. Lal, Archaeological Chemist in India, critically discusses the chemical
constituents of a few ancient Indian glass samples, some of which were analysed and reported on
previously and others have been analysed by him for the Jﬁr.r.l' time. The present data are admitiedly
very limited for (racing the chronological and regional developments of ancient glass-making, but
when more material of the nature made available in this article is forthcoming, it will be possible to
trace the full history of the industry.

-

CONTENTS
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2. Glass from Taxila 19
3. Glass from Nalanda 22
4. Glass from miscellancous sites 24
5. Glass from Ahichchhatri and Arikamedu ag
6. Conclusion T b iz ) 2

i. INTRODUCTORY

HE origin of glass can be traced to remote antiquity, though when it was first manu-
Tfr.turcd i5 an open question.

Actual glass was practically unknown in Predynastic Egypt or in the Old Kingdom,
and the occurrence of an impressed Hathor head in a Predynastic grave of Sequence Date
41 has been attributed by IP:trie to importation.” He is also of the opinion that other
specimens of the earliest glass, such as beads from Predynastic burials® were not indigenous
to Egypt and those from the First Dynasty and earlier periods were imported from Asia.?
The artificial manufacture of glass can, according to him,* be traced as far back as 2500
B.C. in Syria and 1500 B.c. in Egypt,® where glass of local manufacture is plentiful in the
Eighteenth , the oldest piece with the date 1551-1527 B.c.—a large ball bead
now in the Ashmolean Museum, Oxford,°—coming from this period.

There is some evidence to show that Mesopotamia mi%cht have been the cradle of
lass-industry. Glass beads have been found in large numbers in the excavation of a
%‘hird Dynasty cemetery at Ur.? The earliest specimen of glass (blue glass in lumps)
as yet recorded in Mesopotamia comes from Abu Shahrein, in a deposit earlier than the
Third Dynasty of Ur (2100 B.c.).® Morey has discussed some important problems of

'Petrie, Prehistoric Egypt (1920), pp. 43, 110.

* MclIver and Mace, El Amrok and .32 5 (1902), p- 54-

3Petrie in Trans. Newcomen. Sec., 5 (1924-25), p. 72.

4Petric in Jow. Soc. Glass Tech., 10 (1926), p. 229. o ;

s Lucas, Ancient Egyptian Materials and Indusines (1934), p. 408 ; Morey, The Properties of Glass
1938}, 12.
L lLﬂ::m, op. cil., p. 116 ; Morey, op. ., p. 12.

"Woolley, Ur Excavations, 11 (1934), p. 366.

®Hall, The Civilization of Greece in Bronze Age (1928), pp. 71, 104,

17
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ancient glassware,' and Thompson has discussed in detail the manufacture of glass as
gleaned from Assyrian cunciform tablets.?

The history of Persian glass is very incompletely known.3 There is no literary
document giving information on the production of glass in Iran in remote antiquity.

Until recently it was believed that the earliest specimens of Chinese glass had really
been importations from Egypt, and that glass-making became an indigenous industry in
China only about the fifth century A.n. It has, however; now been established that glass
of indigenous manufacture was in use in China in 550 B.c.*  Williamson speaks of
Chinese glass made from the rocks in the neighbourhood.® The rocks must have been
qua.rtz,i an interesting analogy being furnished by Pliny’s statement about Indian glass
(see below).

The origin of Indian glass is obscure, but there is no doubt that it was known in
pre-Christian centuries. According to Mitra, glass was manufactured in Ceylon in the
third century 8.5 and Buch has drawn attention to the fact that the Arthafastra
(probably of Mauryan date, fourth century B.C.) describes false gems as glass gems and
mentions the manufacture of glass.? Coomaraswamy is of the opinion that the art of
glass-making attained a high degree of perfection even in re-Mauryan times.® Accor-
ding to Pliny, glass was made in India from fragments niP rock-crystal, for which reason
Indian glass was “beyond compare’. He further states : “the people of India by
colouring crystal have found a method of imitating various precious stones, beryls in
ganicular "9  This statement of Pliny has, however, been questioned by Kisa.'™® In

anskrit literature glass is known as kacha, but no details are available about the technique
of its manufacture,

Mohenjo-daro and Harappa, the cities of the third millennium B.C., have yielded a
large variety of beads, bangles etc., mostly of steatite, paste or faience. True glass is
absent,'" though glazed objects, such as pottery, terracotta beads, steatite and faience
have, no doubt, been found.** This is surprising, as the manufacture of glass is not in

ity far removed from that of glaze and the Indus valley had cultural contacts with
Mesopotamia, where glass-making was an established industry in the third millennjum
B.C. (above, p.17).

The earliest specimens of authentic glass come from the pre-Mauryan levels of
Bhir Mound, the earliest Taxila, and some of the glass objects unearthed here represent
the largest intact examples so far recovered in this country.'s  Most of them are
coloured, and some exhibit a characteristic iridescence due evidently to decomposition
and the deposition on the surface of lenticular flakes of silica. The lowest and middle
strata of BEir Mound have yielded a large number of glass beads of excellent quality, '+

‘ Morey in Discovery, X1 (1g30), p. 61.

* Thompson, Chemistry of .fifc?;m Assyrians (1g25).

‘Lamm, Glass from Jran (1935), p. 7.

*Sarton in Isis, 25 (1936), p. 73 ; White, Tombs of Old Lo-Yang (1934), p. 14
3 Williamson, Journeys in North China, 1, p. 131.

R. Mitra, Antiguities of Orissa, 1 (1875), p. 101.

"Buch, Economic Life in Ancient India, 1 (1924).

* Coomaraswamy, History of Indian and Indonesian Art (1927), p. 16.

* Pliny, Natural History, XXXVIL, zo.

**Kisa, Das Glas im Altertume (1368), p. 106.

* Marshall, Mokenjo-daro and the Indus Civilization, 11 (1931), pPp- 460, 574-82.
** Ibid., pp. 366, 576-78 ; Vats, Excavations at Harappa, 1 :g.p%, P 312.

Y An. Rep. Arch, Surv. Ind., 1919-20 (1922), p. 19; 1921-22 (1924), p. 125; 1922-23 (1925), p. 157-
“ibid., 1919-20 (1922), P 24.
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The art of glass-making had thus reached a high level of technical excellence before the
third century B.c. Specimens of ancient glass have been found near Dargai village in the
Malakind Agency (now in Pakistan) along with an earthen pot, which appears to have
been employed in manufacturing glass. Other specimens cﬁ:alt with here come from
Bhita (near Allahabad), Nalanda, Assam, Kurukshetra, Udaigiri in Gwalior,’ Ahich-
chhatri in U.P.* and Arikamedu near Pondicherry.? Excavation at Brahmagiri#
has produced from the Andhra levels (first-third centuries) a large number of glass beads
and bangles of different colours. The chemical composition of these specimens is not known,
as the material has not been examined.

Scientific examination of ancient glass has been carried out in the West, but very
little has been done in India in this direction. Though some rts are available,’
most of them are incomplete, as physical properties, such as specific gravity, refractive
index, strain etc., have not been studied. For want of adequate data on the composition
and physical characteristics of firmly-dated specimens definite conclusions as to the source
of the material and the technique of fabrication cannot be drawn. It is necessary to
emphasize that for the determination of the origin of imens, small amounts or traces
of some ingredients are of paramount importance, and for the study of these minute
traces of * key-elements ’, spectro y is a very useful technique and has been widely
adopted in the West. For examp%: itchie and his collaborators have carried out spectro-
graphic studies on ancient Egyptian glass with very important results.”  Ritchie has also
examined spectrographically Chinese glass from pre-Han to Tang times. Seligman
and his co-workers have also carried out extensive investigations on ancient glass with
Ecarﬁcular reference to its origin.?  Spectrographic analysis of glass could not, however,

carried out by the present author for want of laboratory facilities, and he had to content
himself with chemical analysis. For the same reason, spectro-photometric methods could
not be employed to ascertain what elements were used to roduce colour.'®

Subject to the above limitations, it was thought desirable to institute a systematic
:ﬂuiry into this problem and to correlate the scattered literature on this subject, in
order to assess the technical skill attained by the ancient artisans in this line. The published
ml:l.t_;‘cﬁal has been critically examined and reinterpreted in the light of the data now avail-
a

2. GLASS FROM TAXILA

Some specimens of ancient glass from Taxila have already been analysed.’* These
analyses are reproduced in Table I (p. 20).

- An, Exp. Arch, Surv. Ind., 1922-25 (1925), p. 158 5 1930-34, II (1 6), p. go0.
See below, M. G. Dikshit, * Br.ad.j from Ahichchhatri *. o

Ancient India, no. 2 (1946), p. 9b.
d

Ibid., no. 4 (1947 " :
Faust, Antiques, XXXII (1937), pp. 310-11.

An. Rep. Arch. Surv. Ind., 1922-23 (1925), p. 158 ; 1924-25 (1927), p- 139 ; 1930-34 (1936),

PR PR |

p- 300
1 Farnsworth and Ritchie in Tech. Studies, VI, no. g (1938), pp. 155-68.

® Ritchie in Tech. Studies, V, no. é (1937), pp. 209-20.

L ic}l‘igmn and Beck in Nature, CXXXIV Frgg.}}, p. 982 ; Seligman, Ritchic and Beck in
ihid., C VIII (1936), p. 721 ; Seligman and Beck in Bulletin of the Museums of Far Eastern Anti-
quities, no. 10 (1935), pp. 1-64.

1© Norton in Antigues, XXXII (1937), pp. 76-77-

't An. Rep. Arvch. Surv. Ind., 1921-22 (1924), p. 125 ; 1922-23 (1925), P 158.
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EXAMINATION OF SOME ANCIENT INDIAN GLASS SPECIMENS

r
Description af specimens
Red opaque glass.
White opacque glass.
Thin drawn-out strips of haematinum.
Greenish blue glass tiles.
Turquoise blue powder of decomposed glass object.
Light green glass fragment from IEIJ;':I;.
Greenish blue glass tile.
Amethyst glass fragments.
Brown glass fragments.
Thin curved fragment of light blue glass.

Blue glass bangle.

All these specimens are soda-lime glasses containing appreciable amounts of potash.
Most of the specimens are free from air-bubbles.

Specimen 1, described as a red opaque glass similar to Roman haematinum, is very
similar in composition to specimen 3, described as thin drawn-out strips of haematinum,
as both contain an unusually high proportion of lead, which does not seem to have been
found in any other contemporary or earlier glass, except in some blue Chinese beads of
the Han period (second century B.c.), analysed by Beck and Seligman.’ The amount
of lead oxide in this specimen was found to be 24°5 per cent, and this is much lower than
the lead-content of the two specimens from Taxila described above. The use of lead oxide
in large quantities is a recent innovation introduced about the seventeenth century, when

stal glass was made in England. It is, therefore, significant that as early as fourth-
third century B.c., craftsmen of Taxila were acquainted with the use of this compound
in glass-manufacture. It was, however, not used on a wide scale, as it has been detected
only in two examined specimens.

The white opaque glass (specimen 2) and the turquoise blue glass (5) contain a good
amount of antimony. 'lshc presence of fairly large quantities of antimony is significant,
as specimens from other countries have not been found to contain such a high tage
of this element. The addition of antimony in appreciable amounts in special glasses is
again a recent development.

Magnesia is present in some imens but the proportion is not very large, and
some magnesia can be substituted for lime with advantage.* Small amounts of magnesia
produce glasses which have a rapid melting rate and are easy to work, but high mag-
nesia glass is hard to melt and has a greater viscosity than is produced by an equivalent
amount of lime,

The use of small amount of potash such as is present in most specimens from
Taxila is an advantage, as it increases chemical durability and diminishes its tendency
to devitrification.

Most of the specimens also contain a fairly large pm'cenml.:lgc (6 to 7 per cent) of
lime. When too little lime is added, the glass is easy to t but lacks durability,*
while an increase in its p ion produces glass of chemical durability.®

The specimens have a high alkali content (17 ta 18 per cent); such glass would have
been of a very poor quality had not lime been added in suitable proportions. At the same

Pt =Bl e ol

L

' Seligman and Beck in Nature, op. cil.

*Hodkin and Cousen, Text Book of Glass Technology (1925), p. 109 ; Morey, op. cit. p. 81.
1Hodkin and Cousen, op. cit., p. gb. s

+ Morey, op. cil., p. Bo.

s Hodkin and Cousen, op. cil., p. 110.
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time, if the proportion of lime is much above 10 to 12 per cent, glass becomes difficult to
work' and shows a greater tendency towards devitrification. Glass with high silica
content (above 72 per cent) has a good chemical durability but becomes very hard and
difficult to melt and tends to devitrify. No glass specimen from Taxila shows an unduly
high proportion of silica.

Three complete conical flasks of sea-green colour were found at Sirkap, the second
city of Taxila.®?  These, probably the largest specimens of intact ancient glass objects
so far found in India, were formed by blowing glass. It has been concluded, therefore,
that the Taxila craftsmen were acquainted with the art of glass-making and glass-blowing
as well as with the more advanced art of decolourizing glass by means of manganese and
colouring it with various metallic oxides. In fact, they confirm Pliny’s statement (above,
p. 18) that the Indians were skilled in the art of colouring glass to imitate precious gems.

Other important glass objects from Taxila include tiles found in the Dharmarijika
Stiipa erected during the reig. of Asoka (third century 8.c.).3 Here, excavation revealed
a floor of glass tiles of bright azure blue and a few other colours, viz. black, white and
yellow. These tiles average 10} in. square and 1} in. in thickness and are of transparent
glass, the first mmElcu: specimens of their kind so far brought to light. They bear testimony
to the specialized knowledge of moulding large objects and possibly also of annealing, for
such heavy glass objects require considerable expert attention in annealing for removing
internal strain.  The state of preservation of the tiles and their freedom from fracture and
devitrification demonstrate a high level of technical excellence in manufacture. Itis interest-
ing to recall here the Chinese tradition based on the annals of the Wei dynasty (A.D. 386-557)
that glass-making was introduced by Indo-Scythian merchants from north-west India.

Varshney has recently commented on Sanaullah’s interpretation of these analytical
data on Taxila glasses and has made some interesting observations.* He is of the opinion
that, contrary to the view of Sanaullah, the origin of Taxila glass was probably quite
distinct from that of other antique glass such as Assyrian, Egyptian, Babylonian and
Roman. According to him, with the exception of one isolated example of a Babylonian
glass from Nippur, dating to about 250 B.c. and having a silica content of 71°14 per
cent and a total acidic oxides content of 74 per cent, no single antique glass specimen
compares favourably even with the three Taxila glasses (nos. 4, 7 and 1o of Table I)
so far as the high silica content of about 71 to 72 per cent and the total acidic oxides content
of over 74 per cent of the latter are concerned. These specimens have a high silica con-
tent and about 6 to }&55 per cent of magnesia and lime, while the alkalis are about 175
per cent. Even the Nippur sample is distinctly of a different origin, as it has an alkali
content of 12 per cent and lime and magnesia content of over 10 per cent. In view of
these facts, the suggestion of Sanaullah that Assyrian recipes of glass-making were identical
with the Indian ones cannot be maintained. }'tn is, therefore, probable that the origin of
Taxila glass was independent of Assyria. However, whether glass was an indigenous
invention in India or its knowledge came to India from some other Middle Eastern country
is more than can be said in the present state of our knowledge. '

3. GLASS FROM NALANDA

Another site of great archacological importance that has yielded a lar%e number
of glass specimens is Nilanda (District Patna), the most important centre of medieval

' Morey, of. cit., .Ea-fﬂ

* An. Rep. Arch. . Ind., 1919-20 (1922), p. 19 ; 1922-23 (1925), p. 157
" Marshall, Guide to Taxila (1936), p. 59. i S g

* Varshney in Glass Industry, Dec. 1950.
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Mahiyina Buddhism. A number of specimens of various colours from this site have
been analysed, and the results are reproduced in Table II. Analyses of specimens 1 to 4
have already been published,’ while the remaining two (5 and 6) have been recently
analysed.

TABLE 11
Specimens I 2 s 4 _5 6
8i0, 6261 61-21 70" 74 6150 63°44 56° 72
Fe, 0O, 161 16o 1'54 1'59
9-82 G007 Pt ==
ALO, 2°05 181 613 2°77
FeO 701
MnO 0-0b tr. tr. tr.
CuO . 1°13 0°79
Cu, 0O 0'57 075 0° 40 !
CaO 6 05 815 211 5'20 ﬂ'u::r 195
MgO 417 383 026 006 4014 317
1
Na, O 1785 18-25 1580 15°g2 15'69‘ 3-62
K.O 504 . 498 2°94 oy 154 0749
CO, 12-8Bo
H.O pun e ran ses - _T']E
ToraL 100° g1 100° 58 99°52 10000 100" 84 101 *0b
4 Description of specimens
1. Light blue glass fragment.
2. Sky-blue glass fragments.
3. Green glass rectangular object.
4. Opaque beads of red glass.
5. Blue glas.
6. Decayed glass.

From the table it will be seen that specimens H:Md 6!1&“ got a silica content of
7074 per cent and 61°50 per cent rerpccﬁvciy, and if the R,0O, oxides are taken with silica,
the acidic oxides go up to 78:41 per cent and 7833 per cent respectively. The alkalis
range from 1592 percent to23-23 per cent, but the lime and magnesia show a wide variation
ranging from 2-37 per cent to 15°12 per cent. Specimens 1 and 2 are characterized by
comparatively lower values for the acidic oxides, viz. 66-27 per cent and 6462 per cent
respectively. However, their lime and magnesia contents of 1112 per cent and 11°98

' An. Rep. Arch, Suro. Ind., 1922-23 (1925), p. 158 ; 1930-34, II (1936), p. 300.
23



ANCIENT INDIA, NO. 8

per cent are much higher than those of specimens 3 and 4. The alkalis are also very high,
viz. 22'89 per cent and 2323 per cent. But they are very similar in composition to
Taxila specimens 8 and g and are softer and less durable than specimens 3 and 4 (Table I,
The opaque red beads (4), probably intended as imitation coral, are made of a variety
of glass or paste which owes its colour to the presence of ferrous silicate and cuprous oxide.
No such material has been discovered elsewhere in India so far. Specimen E is decayed
glass. The loss on ignition, 12-80 per cent, has been found to correspond to the carbon
dioxide given out by the specimen. The carbon dioxide present is equivalent to 2113
per cent calcium carbonate and 6:63 per cent magnesium carbonate. This analysis
shows that the prolonged burial of the specimen in the ground has resulted in the removal
of alkalis and carbonation of lime and magnesia. The glass has evidently been attacked
by carbonated water. The colouring matter of the glass is copper oxide.

All these specimens are free from lead and antimony. It is, therefore, clear that
with the exception of the absence of these two elements, the recipes of glass-manufacture as
used at Taxila did not undergo notable modifications down to the time of Nilanda,

4. GLASS FROM MISCELLANEOUS SITES

Some s&cdmcns of glass were discovered in 1938 in Dargai village in the Maldkind
Agency (N.W.F.P., Pakistan), along with an earthen pot, probably employed for manu-
facturing glass. The age of these specimens is not known, but they show a striking similarity
in chemical composition to Nilanda specimens 1 and 2 ﬁTahlc IT). The results of chemical
analysis of two of these specimens are recorded in Table III, in which are also incorporat-
ed the analyses of sew:ralpspccimens from a number of other sites in upper India.! .

TABLE 111
Specimens 1 2 3 4 5 6 1
Si0, o4 |"®a'14 | B5'34 | 5325 | 50062 | 7615 | 60°15 _
Fe,O, 2° 6o 126 1'72 | 916 §°21 633 1'49
ALO, 2°92 261 | 388 (A7) WA O S 7 2 s (R
MnO tr. tr. A gt SR [T
R N DTN DGR e T
CuO 0-68 o, 2°53 sopalil} 1 L TR 3 = T
CaO prige =By T ek 1 “oa8 -| 755 | 458 . ‘2
MgO 2°57 2°97 2°59 147 | _aveg tr. !gﬁg
10° 97 20°

Nﬂgﬂ 19'94 20'03 1*20 [I-Bg _'4‘:1“' bi iff. . Eg ani.
K.0 2770 | 2768 by diff. | bydiff. | “igroo | ... uluaees

ToraL 1006 100°46 | 100"00 10000 98-93 100°00 | 100°00

Description of specimens
1. Blue glass from Dargai in Malikind Agency.
2. Colourless glass from Dargai in Malakind gency.
9. Bluish bangle, porous and partly decomposed, from Kurukshetra.
4. Small flat coral beads from Assam.
g: Black cylindrical weight of glass from Udaigiri, Gwalior.
Glass taurine model from Rairh, Jaipur.

7- Blue glass from flask, Taj Museum, Agra, late Mughul period.

*An. Rep. Arch. Surv. Ind., 1922-23 (1925), pp. 157-58 ; 1924-25 (1927), p. 139.
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The high proportion of alumina in the specimen from Agra 5:,:) is significant. A
certain amount of this ingredient no doubt facilitates the working of glass' and is a fre-
quent constituent of glass, as it gives greater chemical durability, lower coefficient of expan-
sion and greater freedom from devitrification, thus rendering it resistant to sudden changes
in temperature. But the amount contained in the flask is excessive, as alumina above
4 per cent increases the viscosity of glass, making it dificult to melt and work. The
specimen from Jaipur (6) is highly silicious containing relatively small amounts of lime,

magnesia and a 2
5. GLASS FROM AHICHCHHATRA AND ARIKAMEDU

Some specimens of glass were found at Ahichchhatrd in the course of excavation
conducted there during 1040-44. This ancient site represents the capital of North
Pafichala (northern Gangi-Yamuna Doab) and was in occupation from the third centu
a.c to the tenth-eleventh century A.p.* Two specimens (1-2) belonging to Stratum \:"T
(first century) have been analysed and the results are recorded in Table IV.  They
show that the colour of the blue specimen (1) is due to copper oxide, and that of the green
one (2) to the combined effect of copper and lead oxides. It is very probable that these
substances are frits employed for glazing pottery. .

Table IV also shows the results of chemical analysis of two specimens recovered from
excavation at Arikamedu’ near Pondicherry.

TABLE IV

Specimens I 2 3 4
S0, 61749 59°50 73762 72°49
Fe,O, 5°29 5'40 384 650
ALO, 066 0°05 1:38 1°12
PbO 429 0'07 007
MnO 0 0b 501 1°99

CuO 2°39 182
CaO 6 6o 654 196 2704
MgO 4+61 434 0°50 0°68

P.O, 1°04 136
B Na, O 15°32 14719 1°30 020
K.O 2°67 2°41 12°78 14°14
ToraL 10097 gb 100°26 100° 13

E Morey, op. cl., p. B1.
¢ Ghosh in Ancient India, no. 1 (1046), pp. 37-40.

s Wheeler in ibid., no. 2 (1946), pp. 96-97.
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Deseription of specimens

Blue glass from Ahichchhatra.
Green glass from Ahichchhatra,
Deep violet glass from Arikamedu.
Bluish violet glass from Arikamedu.

- L K -
t

Specimens 3 and 4 were recovered from unstratified deposits at Arikamedu, a
coastal centre of trade with the Roman world during the first-second centuries a.n. It
is, therefore, of interest to examine whether they came from Rome or were of indigenous
manufacture. The specimens were deeply coloured, unshaped, uncut lumrs of clear glass
and appeared to have undergone some decomposition on account of their prolonged
burial in the soil. Examination has shown that both these specimens are potash glasses
containing very little alumina and lime. The silica content is very high (73'62 to 72°49
per cent) and if the RyO, oxides are taken together with silica, the acidic oxides go up
to 8o'11 to 78'84 per cent. The alkalis, mostly potash, account for 1408 per cent to
14°34 per cent. th these specimens, therefore, represent hard and durable glasses,
showing little tendency towards devitrification. Large amounts of lime and alumina
tend to cause devitrification of glass, but the amount of these components is low, a fact
which explains their freedom from devitrification. The violet glass (3) is more or less
transparent and contains a high proportion of manganese, which accounts for its deep
violet colour. The bluish violet specimen is also a potash glass containing manganese
as the colouring agent. This specimen was, however, very heterogeneous, and small bits
of green glass could be easily picked out of the specimen.” These glasses appear to be of
indigenous manufacture, as no features connect them with the West.

A comparison of the chemical composition of these specimens with that of north
Indian specimens shows that, with the exception of the specimen from Udaigiri (5, Table I11),
which is a potash glass, the latter are soda-lime glasses, whereas the Arikameti)u specimens
are potash glasses. In this connexion it has to be considered that being near the sea it may
have been convenient to uge the wood ash (potash) for glass-making rather than to collect
soda from the drier interior for the purpose.

6. CONCLUSION

From the analytical data on ancient Indian glasses recorded above it will be seen
that barium has not been used at all, and the use of lead is attested by only two samples
from Taxila and one from Ahichchhatri. That lead was used in large quantities (24'5
E:;kncnt] in Chinese glass of the Han period (second century B.c.) has been shown

and Seligman (above, p. 21). These workers have also reported the presence of
.lg':h per cent of barium oxide in this specimen. Indian glass is, therefore, quite distinctive
in this > it
When the art of glass-blowing began to be practised in India is difficult to say, as
most of the ancient specimens are fragmentary and some represent glass in the crude
stage in the form of unshaped lumps, The beginning of the art of glass-blowing has been
dated by Kisa to a little before the beginning of the Christian era,' and this view seems to
be supported by the three sea-green flasks from Sirkap (above, p. 22). The excellent
state of preservation of the flasks from Taxila further shows that they had been annealed

*Kisa, of. cit., pp. 296-g9.
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after blowing. Glass tiles recovered from the Dharmarijiki Stiipa at Taxila (above,
p. 22) also show that the art of moulding large glass objects had attained a high degree of
perfection, and clear transparent glass could be manufactured on a large scale. As
these large heavy tiles were free from devitrification and fracture, they also had probably
been carefully annealed after moulding.

That the fabrication of glass vessels continued to be ractised during later periods
is proved by the discovery of an entire glass object of excellent workmanship during the
excavations at Brahmanibad (Sind),! where Cousens recovered ‘a dainty little bowl
of blue glass that seems to have been overlaid with white or cream enamel.  But most of
this has peeled off, the flaking and disintegrating surface showing these iridescent colours
peculiar to mother-of-pearl.” From this description it appears that the iridescent effect
was caused by the decomposition of glass and the so-called enamel may have been the
product of chemical alteration. In view of the rarity of entire glass objects a sample of
this glass was not available for chemical analysis.

It has recently been reported by Nagar® that Kopid, a village about 30 miles
from Basti (U.P.), marks an ancient centre of glass-manufacture. He has reported the
discovery of a large number of tiny glass beads with very fine threading holes, a large
variety of glass pendants, beads, bangles and lumps of glass. According to him, the
beads are typologically similar to the beads etc. found by Peppé in the Buddhist stipa
at Piprahwd,? 35 miles from Kopid, and he has concluded that these glass specimens
back to the fifth century B.c. The author has recently inspected the site and collected, in
addition to the types in Nagar’s collection, a number of glazed sherds of different colours.
An age-value should not be attached to these relics, of which the stratigraphical position is
unknown, and a well-directed excavation of the site is necessary for a precise dating of
these finds. The beads and glazed pottery collected by the author are under investigation,
and the results are likely to contribute materially to our knowledge of the composition and
properties of ancient glass and the technique CI}' its manufacture. The discovery of glass
of different colours and of glazed pottery of Kopia type has recently been made by Banerji
at Sayadpur Bhitari,? about 48 imiles from Banaras, and the author is engaged in a study
of these specimens with a view to correlating, if possible, the glass-industries of these two
sites and establishing their chronology on internal evidence.

' An. Rep. ;lr;f:, Surv. Ind., 1908-00 (1912), p. 82.
* Nagar in Amrita Bazar Patrika, 14th Aug., 1949.

s Peppé in Jour. Royal Asiatic Soc., 1808, p. 573
*Infaf'émation from Mr. A. C. Ba;nerji, f!umtnr, Archacological Museum at Sarndth. Bhitari

is a well-known ancient site with a pillar-inscription of the reign of Skanda-gupta of the fifth century
a.n. : Fleet, Corpus Inscriptionum Indicarum, III (Calcutta, 1888), p. 52 ; also Fiihrer, The Monumental
Antiguities and Inseriptions in the North-Western Provinces and Oudh (18g1), p. 228.
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WOOD-REMAINS FROM SISUPALGARH
By K. A. Cuowpnury and S, 8. Guosn

The Wood Technologist and Assistant Wood Technologist of the Forest Research Institute,
Dehra Dun, well-known to the readers of Ancient India, have once more earned the gratitude of the
Department of Archacology by undertaking the study of ancient wood-remains found in the Department’s
excavation al Sisupdlgarh, an interim report of which was published in no. 5 of this journal. The
specimens have been found to belong to familiar varieties that even now grow in Orissa,
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1. INTRODUCTION

the Department of acology in 1948 and 1950. An interim report of the first
year’s work has already been published,' and the periods of occupation have been
dated as follows :

I (Early Period) : circa 300-200 B.c.

IT A (Early Middle Period) : areca 200 B.C.-A.D. 100,

II B (Late Middle Period) : circa A.p. 100-200,

IIT (Late Period) : circa  A.D. 200-350.

The wooden specimens collected in the excavation were later on sent to the Forest

Research Institute, Dehra Dun, for examination. The results of this investigation are
reported here.

THE excavation at Siupilgarh, near Bhuvaneswar in Orissa, was conducted by

2. MATERIAL AND METHOD OF STUDY

The material sent to the Forest Research Institute was packed in saw-dust soaked
in water, All the timber specimens were dark in colour and their anatomical structure
was not distinctly visible with a hand-lens, Superficial examination showed that the
outer portion of almost all the material was softer than the inner. In fact, the outer portion
came off in picces under the pressure of fingers but the wood in the centre was quite
intact. Since all the specimens were thnmugﬁ soaked in water, they appeared to be
heavy in weight, although a slight difference between the specimens was noticeable.
Altogether five different lots of specimens were received, bearing the field-numbers SP
II-412, SP 1I-413, SP Il-422, SP I1-432 and SP II-433 respectively.

"B. B. Lal, ‘Sifupalgarh 1948 : an carly historical fort in eastern India®, Ancient India, no. 5
(1949), pp. 62 ff.

28
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Different laboratory methods were found necessary for the preparation of microscope
slides from these materials. Specimens SP II-412, SP II-432 and SP 1I-433 were in a
slightly better condition than specimens SP II-413 and SP Il-422. The first lot was cut
into small pieces and placed in vials with 70 per cent alcohol.  Air was then driven out
of these pieces with a vacuum pump. In order to remove the blackish colour from the
specimens, they were transferred to * Diaphanol ° and kept in a water-bath at 60° C. for
two days. Then the wood-blocks were given several quick washes in 70 per cent alcohol.
After that, they were passed through higher percentage of alcohol to absolute alcohol,
then alcohol and ether, and embedded in 2, 4, 8, 16 and 25 per cent celloidin according
to Lodewick’s short method.! They were finally hardened in chloroform.

The second lot, when embedded according to the above method, did not give any
good section for microscopic examination. A new laboratory technique had to be used,
and it was found to be fairly successful. In this method the wood-blocks were kept in
5 per cent KOH in 50 per cent alcohol for twelve hours. They were then washed in hot
water till all the traces of alkali were removed. The specimens were then treated with
potasﬁiu}:l'l_ hypochlorite and later again thoroughly washed. Finally they were embedded
n celloidin.

Microtome sections cut were 15 microns thick. They were mostly stained with
Heidenhains’ haematoxylin and safranin and finally mounted in balsam. Some sections
were also mounted without any staining.

3. RESULTS OF STUDY AND IDENTIFICATION OF MATERIAL

A. Specmen SP II-g12 (pl. VIIL, 1 and 2)

It is a 25-in. long piece with a hollow centre and is somewhat twisted and knotty.
It was collected from layer 1g, belonging to the early level of Period IT A.

MICROSCOPIC STRUCTURE OF THE wooD.*—Growth rings are visible, delimited by
tangential bands of parenchyma cells. The rate of growth appears to be fast for the
centre of the log. In one portion of the wood there is a slight tendcnc{ for rin%pamaity.
This is due to somewhat concentric arrangement of the pores (pl. VII, 1). Vessels are
small to large, mostly medium-sized. They are usually round and single, but occasionally
‘some are found in radial pairs of 2-3. They are often filled with dark brown deﬁiu,
Inter-vessel pits are oval, medium-sized and fairly numerous. Tyloses are absent.
Fibres are semi-libriform to libriform, round in cross-section and rather irregularly arranged.
Parenchyma cells are paratracheal, terminal and diffuse. The paratracheal cells show
variation from vasicentric to confluent structure. The terminals are in rows of 1-3 cells.
The diffuse parenchyma cells are sc:anllﬂ (pl. VIL, 1). Rays are 1-6 seriate (mostly 3-4)
and homogeneous. The individual cells are round to oval (pl. VII, 2).

IDENTIFICATION.—Acacia spp. (Leguminosae, Mimosoideac).

B. Seecmmens SP 11-413

These specimens, containing many pieces of wood, were recovered from layer 18,

belonging to the middle level of Period II A. Afer microscopic examination, these

<eces have been divided into three smaller groups (described below as A, B and C) and
identified as different materials.

t J. E. Lodewick, * A shorter celloidin method *, Science, 60 (1924).
*'The terminology of the descriptions is according to: Chalk in Tropical Woods, 55 (1938);
Chattaway, ibid., 29 (1932) ; Record and Chattaway, ibid., 47 (1936) and 57 (1937).
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(i). Group A (pl. VII, 3 and 4)

MICROSCOPIC STRUCTURE OF THE WoOD.—Growth rings are not very distinct. There
are suggestions of some irregular concentric marks, but whether they are true growth
marks or marks that have been produced later by severe twisting and compression which
the timber underwent it is not possible to say with certainty (pl. VII, 3). Vessels are
small, usually in radial pairs of 2-8 (mostly 2-3), uniformly distributed. In some places
the pores appear to be arranged in radial chains, but it is doubtful whether this arrange-
ment of pores was in the original wood or developed later. The authors are inclined to
take the latter view. Inter-vessel pits are small, numerous and crowded. Tyloses are
absent. Fibres are mostly unrecognizable due to bad preservation. They are non-septate
and appear to be non-libriform. Inter-fibre pits are small and numerous. Parenchyma
eells are mostly diffuse, occasionally in reticulum with the rays. They are better preserved
than the fibres and appear to be fairly large in size (pl. VII, 3). Rays are distinct, 1-4
seriate and heterogeneous. They are of two types : (1) uniseriate are made up of exclusively
high cells and (2) multi-seriate are with considerable variation in the percentage of high
and low cells (pl. VII, 4).

IpexTIFICATION. —Holarrhena antidysenterica, Wall ( Apocynaceae).

(ii). Group B (pl. VIII, 1 and 2)

MICROSCOPIC STRUCTURE OF THE wooD.—Grawth rings are fairly distinct in some
places but not all over the wood.  Pessels are fairly large, single or in pairs of 2-3, uniformly
distributed. Tyloses are absent (pl. VIII, 1). Inter-vessel pits are large. Fibres are not
clearly distinct in the cross-sections due to bad preservation. In some places they appear
to be non-libriform and septate.  Parenchyma cells are not casily disungxﬁshal:;;, Rays
are of two ‘r}Tcs, (1) 2-3 seriate, not very deep, and (2) 4-6 seriate with gum ducts in the
centre (pl. VIII, 2)

IpeNTIFICATION. — Boswellia serrata, Roxb. (Burseracear).

(iii). Group C (pl. VIII, 3)

Distribution of the vascular bundles in this specimen indicates its affinity to
Monocotyledons, On further examination, it appears to be the stem of a bamboo.  All
?ttmﬂgu to match it with the important bamboos of India have failed. It is, therefore,
identified as one of the bamboos.

C. Seecimens SP Il-g22 (pl. IX, 1 and 2)

The group hmripg this number contained four pieces of wood, varying in 160—3”“1
from 2 to 4 in. and § in. in diameter. These were obtained from: layer 19 A, belonging
to the early phase of Period IT A.

UROSCOPIC STRUCTURE OF THE WOOD.—Growth rings are fairly well-marked due to
somewhat denser fibres in the extreme latewood. Vessels are single or in radial pairs
of 2-3, uniformly distributed, fairly numerous. Vessel perforation is simple. Tyloses are
absent.  Fibres have mostly lost their shape due to deterioration. Where they are
slightly better preserved, they appear to be semi-libriform and septate. Parenchyma cells
are not very distinct. Raps are rather conspicuous on the tangential surface. They
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are of two types. The uniseriate rays are made up of only high cells and show medium
height. The multiseriate (up to 5 cells) rays have high cells at both ends and rocumbent

cells in the middle. Often both types gain up and form very high rays (pl. IX, 2).
IpenTIFICATION.—Casearia spp. (Samydaceae).

D. Seecivens SP I1-432 anp 433 (pl. IX, 3-5)

Specimen 432 is about 12 in. long, and 433 is 41in. long with diameter at the bottom and
the top 7 in. and 4 in. respectively (pl. IX, 3). The latter specimen was found in the layer
associated with the first occupation-level of the clay rampart (Period II A). Both the
specimens are described here together, since they show the same anatomical structure.

MICROSCOPIC STRUCTURE OF THE woop.—Growth rings are distinct due to concentric
parenchyma bands. Some are so unequally spaced that it is doubtful whether all are
really true growth rings (pl. IX, 4). Vessels are small to medium-sized, single or in pairs
of 2-3, uniformly distributed. They contain dark gummy deposits but no tyloses. Inter-
vessel pits are minute and crowded, often coalescing. Fibres are fairly distinct, thick-walled,
well-packed and occasionally filled with gummy deposits. Rays are uniseriate to multi-
seriate (up to 7 cells), full of gummy deposits. e end cells often contain crystals
(pl. IX, 5) . Vertical gum ducts have been observed in one place. They are fairly large,
in concentric rows, surrounded by parenchyma cells, showing up like growth marks.

IDENTIFICATION.—Soymida febrifuga, A. Juss. ( Meliacea).

4. GENERAL REMARKS

Altogether remains of five different woods and one bamboo have been determined.
Of these, three timbers have been specifically identified, namely, Holarrhena antidysenterica
Wall., Boswellia serrata Roxb. and Seymida febrifuga A. Juss.! Amongst the rest one
ﬁnm has been traced down to Acacia spp. The fenus Acacia contains over 400 species,
:stributed over the tropics and subtropics of the Old and the New World. In India about
twenty species are found® and they are widely scattered throughout the country. At
ent in Orissa alone sixteen species have been recorded.  In view of this, it 1s not

Eoilﬁble to say definitely to which Indian species the timber obtained from SiSupalgarh
elongs.

Another imen has been found to be Casearia spp. This genus is confined to the
warmer parts the world. In India there are about eight species, of which two are found
-1 Orissa. The timbers of these species are so similar that it is not ible to separate them.
Lastly, one specimen has been ui entified as bamboo, but, as has said above (p. 30),
our repeated attempts to match it with the well-known bamboos have failed, though therc
is little doubt about the identification.

All the six specimens are found now in the forests of Orissa. In fact, most of them
are noticed in the forest near about Sidupalgarh. It will, therefore, be scen that this find
does not throw any light on the commercial connexion of Sidupalgarh with other
countries—far and near. Furthermore, from a study of these wood-remains, one is in-
clined to conclude that there has been little change in the climatic conditions of this locality
during the last two thousand years.

'R S. Pearson and H. P, Brown, Commercial Timbers of India (1932).
* Jbid. ; Gamble, op. cit.
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5. SUMMARY

1. Some remains of wood collected during the archaeological excavation at Sidy-
palgarh, Orissa, in 1948, have been microscopically examined.

2. The age of the site is said to be 300 B.C. to A.D. 350. .

3. Altogether six different specimens have been identified. They are Acacia spp.,
Holarrhena antidysenterica Wall., Boswellia serrata Roxb., one bamboo, Casearia spp. and

Soymida febrifuga A. Juss.
4. As all these species of trees are now found in the forests of Orissa, no climatic

change in the region during the last two thousand years is indicated.
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EXPLANATION OF PLATES

Prate VII
Acacia spp.
1. SPII-412 : cross-section showing general structure of the wood. ( X10.)
: 2. SP Il-412 : tangential section showing distribution of rays ; note arrangement of cells
in them. ( x30.)
Holarrhena antidysenterica, Wall.

3. SPII-415(a) : cross-section showing general structure of the wood ; note distortion of vessel
elements. ( x10.
4. SP II-413(a) : tangential section showing distribution and structure of rays. ( X50.)

Prate VIII
Boswellia serrata, Roxb.

1. SPIl-415(b) : cross-section showing general anatomy ; note distortion of the wood. ( X10.)
2. SPII-413(b) : tangential section ; note horizontal gum ducts in some rays. ( X50.)

Bamboo

3. SP Il-413(c) : cross-section showing distribution of vascular bundles and the monocoty-
ous origin of the specimen. ( X10.)

Prate IX
Casearia spp.

1. SP Il-429 : cross-section showing general structure of the wood. ( X10.)
2. SP Il-422 : tangential section : note height of the rays. ( X50.)

3- SP Il-433 : a photograph of f:m iﬂi?nﬁg?t :4{“5 in length and has a diameter of 4 i
& m-'l:nysa!:"ill?d-:; ?tﬂm-secuh huttzll:]shwmg general structure uf;h wood ; 'a ibuti i
et o c&m o) o c 3 mote distribution of con-
Ay ?‘xsn.] ~433 : tangential section ; note structure of the rays and gummy deposits in different
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To face page 32 PLATE VII

5 and 4, Holarrhena antidysenterica Wall

o d ap o, &
Waod from Sisupdlgark : 1 and 2, Acacia spp.;
| se€ page 32
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BEADS FROM AHICHCHHATRA, U.P.

By Moresawar G. DIKsHIT

The value of beads as a dating factor has not yet been extensively lested in the historical archaeology
of India, a chief reason being the limited amount :yﬁmn_}ied material and the absence of well-documented
reports thereon. In recent years, however, atieniion has been directed to this field of tnvestigation, and
the researches of Dr. M. G. Dikshit, Lecturer in Archaeology, University of Saugor, who has syste-
matically studied the bead-malerial from many excavated sites and in museums, deserve mention in this
connexion.  dn the present article he deals with the beads found in the 1940-44 excavalions al
Ahichchhatrd, the pottery and terracotta figurines of which have been published in the previous numbers
of this journal.
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C. Blue glass 56

D. Blue millifiori glass 56

E. Orange glass At 57

F. Red glass with white core 57

G. Gold-foil glass 5

H. Red %m 8 53

(i). Dark-red opaque

{ug Bright red ... gg

I. Black glass 6o

J. Black-and-white glass 6o

17. Beads of copper 61
18. Beads of terracotta % 62
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1. INTRODUCTION

District Bareli, U.P., and the readers of Ancient India are already familiar with the
principal pottery-types' and terracotta figurines* unearthed there. In 1951 the
beads from the site were sent to me for study and report by Shri A. Ghosh, to whom
my thanks are due. )
The method of recording followed at Ahichchhatrd and the chronology of the site
have already been dealt with in the two previous articles. As in the case of terracottas,
the bead-material from the plot called AC III, which yielded the most representative
Strata representing the different periods in the history of the site, has been taken here as
the basis for studr, the beads fEum other plots and from the surface being utilized for
com tive t ical analysis.
PE'IJ‘-Ec chrgtm:g;r of the site may be repeated here ;
Stratum IX : before 300 B.C.
Stratum VIII : 300 to 200 B.c.
Stratum VII : 200 to 100 B.c.
Strata VI and V : 100 B.C. to A.p, 100.
Stratum IV : a.p. 100 to 350.
Stratum III : A.p. 350 to 750.
Stratum II : A.p. 750 to 850.
Stratum I : A.p. 850 to 1100,

2. ETCHED BEADS

TH E Archaeological Survey of India conducted extensive excavations at Ahichchhatra,

Amongst the distinctive types of beads, the etched variety naturally deserves special
attention. These beads, having decorative patterns etched on their surfaces by a chemical
process, were known in India from a VEry remote antiquity, the earliest specimens being
those from the Harappan sites. The nature and the distribution of these beads in India
have been exhaustively dealt with in my monograph on etched beads in India$ A
Ahichchhatra, as many as ten beads of carnelian and agate were recovered from the
excavations, and there are three more in 2 string of sixtyseven beads collected from the
surface.  With the exception of one bead, no. ro, which belongs to Type II, all are of
Type 1, in which: the patterns are etched in white directly on the surface of the stone.
Most of the patterns by themselves do not show any new variety, having been included
in the mﬂnuﬁ?ph referred to above, The majority of the specimens was recovered from
areas other than AC IIT and therefore cannot be very accurately dated. The following
list shnbw:l their distribution and the antiquity of certain patterns illustrated by them is dis-
cussed below.

Tyre I, nos. 1-9 (fig. 1 ; pl. X)

Carnelian

1. Short cylinder circular with zonal bands.
No. 4075. AC III, KIX/Esg, -38 &. Stratum L.

‘A Ghosh and K., C, Panigrahi, * The pottery of Ahichchhatra ®, Ancient India, no. 1 (1946),
PP. 37 H.

* V. S. Agrawala, * Terracotta figurines of Ahichchhatra, ibid., no, 4 (1947-48), pp. 104 .

* M. G. Dikshit, Etched Beads in {ndia, Deccan College Monograph Series, 1o, 4 (Poona, 1949).
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2. Convex barrel circular. Zonal bands and three eyes formed by circles.
No. 1411. AC III, KX/F2b, -34 ft. Stratum L

. Long barrel circular, decorated with eyes in compartments. Variant of pattern 6b in
Etched Beads, pl. V.
No. 3164. AC V, QVIII/P4h, -63 ft.

4. Long barrel circular, decorated with convex lines and rows of four short strokes
between each. New pattern.
No. 3059. AC V, QVIII/Ogj, -50} ft.

Agate

5. Spherical, decorated with pattern Ga.
No. 8go2. AC III, KIX/Kiok, —6o ft. Stratum VIIL

6. Spherical, decorated with pattern ba.
No. 8524. AC IIL, KIX/Psc, —49 ft. Stratum IVb.

s Sg:herical, decorated with pattern ba.
No. 6554. AC IV, MIX/Ngk, —43 ft.

8. Long barrel circular, decorated with pattern 14.
No. 6554 AC V, QVIII/P5r, -73 fi.

g. Spherical, decorated with zigzag lines between zonal bands.
urface.

Tyee 11, no. 10 (fig. 1; pl. X)

Carnelian

1o. Long barrel circular, having -diamonds with zonal bands. New pattern similar to

pattern 20.
: No. g066. AC V, QVII1{Proj, —bo ft.

A few of the patterns decorating these beads are interesting. The carnelian bead
no. 4, with horizontally laid convex lines and having four strokes in each mm_F;.rtment, is
unfortunately not very accurately dated but is believed to be very early. is pattern
occurs amongst the beads from Kausambi,' where it is dated about 200 B.C.

No. 5 above (spherical bead with pentagons, pattern fa) indicates that the antiquity
of this pattern can be carried back to about 300 B.C. The pattern, which is noticed for
the first time at Taxila, had a very wide distribution in the Gangetic valley but seems
to have reached the south only in the early centuries of the Christian era, as can be inferred
from the stratified beads from the excavations at Nasik, Tripuri, Bahal and Kondipur.
In the present state of our knowle it seems likely that it might have found its way
into the Deccan with the advent of the Satavihanas.

Pattern 14, which is noticed on no. 8, is a variation of pattern 6a, the difference
being only in the shape, which is long barrel circular, This pattern shares the same
chronological features as pattern ba, though a slightly higher antiquity (400 B.c.) is claimed
by the excavated beads from Kautambi. The barrel shape is more recurrent than the
spherical.

 Information from Shri G. R. Sharma.
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Fic. 1.

-4 and 10, elched carnelian ; 5-9, elched agate ; 11
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BEADS FROM AHICHCHHATRA, U.P.

A somewhat rare pattern is revealed by bead no. 3, which is decorated with three
small eyes, probably intended as protection against the ‘evil eye’. The decoration is
very truthful ; the corners of the eyes are indicated and the central dot represents the
corona. 1 have seen similar beads from Kausambi in the B. M. Vyas collection at
Allahabad, but in these the ‘eyes’ assume the shape of elongated circles occasionally
without the central dot. An identical bead, also from Kau$imbi, isin the author’s collec-
tion.

3. BEADS OF AGATE

Amongst the stone beads, agate and carneclian ones constitute the largest number,
there being eightyeight beads of agate and sixtythree of carnelian. A large majority
of the former is banded and shows a very careful selection of the material. The following
shapes are represented : spherical, 19 ; long barrel circular, 16 ; short barrel circular, 4 ;
long barrel triangular, 1 ; short cylinder circular, 1 ; convex barrel lenticular with
lug-collars, 1 ; rectangular cornerless square, 27 ; trapezoid or tapering lenticular, 1 ;
plano-convex elliptical, 1 ; and leech-shaped lenticular, 1.

The spherical beads are distributed over all the strata, with their dates ran ing
from 300 B.C. to A.D. 1100, but only a few amongst them are remarkable for the excellent
polish they bear. No. 11 is an eye-bead having a number of stratified eyes in the natural
stone and is very carefully polished. It is datable to about 300-200 B.c. No. 12, of the
same period, is remarkable for its elegant polish.

e long barrel circular beads are mostly confined to Strata IV and II1, though
quite a large number are cither unstratified or surface-finds. An unusually large bead,
no. 16, though not very remarkable for its workmanship, is paralleled by similar beads
from Kaudambi, Taxila and Valabhi.' It is dated about A.p. 350. Nos. 20 and 26
have been selected on account of their very high polish showing excellent workmanship
of the lapidaries at Ahichchhatra, though their dates are not very clearly defined.

Short barrel circular is the shape of four beads, two of which, nos. 15 and 24, are
dlustrated here. In shaping these, the flattened surfaces have been so cut as to leave the
natural bands in the centre. All these are perforated by a single operation from end to
end and thus indicate that the drill used for them was sufficiently long ; in the case of all
other beads the usual practice was to drill them from opposite ends and to allow the bores
to meet, 'These, if not properly worked, result in the perforation having an obtuse angle
or even a V-shape. The ancient practice of boring in this manner is continued by the
lapidaries even now in the modern bead-industry at Cambay ; and in spite of the better
equiment they prefer to drill the bead by the double-perforation method for fear of
breaking the bead at one of the lateral ends. A short cylinder bead, no. 17, shows a small
fracture near the hole resulting out of the pressure exerted by the drill.

Amongst the faceted forms only a few beads are noteworthy. A long barrel tri ar
bead, no. 23, is not very accurately dated, but from its worn-out condition it a]ppcam to have
been an old specimen. The antiquity of this shape is established by carne ian and agate
beads at Taxila® datable to about the first century A.D. At Kauéambi a similar carneli
bead was found in a stratum attributed to the same century. At Tripuri identical beads
occur in the second century levels. At Bahal® two beads of this shape are dated about the
first century, which is also the date of two carnelian beads from Nasik. Agate beads from

' Author’s collection.
s H. C. Beck, Beads from Taxila, Mem. Arch. Surv. Ind., no. 65 (Delhi, 1941), pl. I, 1, 18 etc.
3 Information from Shri M. N. Deshpande (for this and subsequent references to Bahal).
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Kondapur' are of the Sataviahana period, while the megalithic burials at Raigir® contained
six specimens in quartz and one of Jasper.  Surface-collections made at Arikamedu?
show that the type also existed there, though accurate dating is not possible. The barrel
triangular bead seems, therefore, to have had a very wide distribution round about the early
centuries of the Christian era both in north and south India.

Outside India, beads of this shape occur amongst some of the oldest civilizations of
the Ancient World, extant specimens being known from the Tasian Culture in Egypt
(limestone),* at Ur and Kish in Iraq (quartz) and in Crete (amethyst).

A very interesting panel bead, no. 13, from Stratum VI has the shape of a trapezium
and is lenticular in section. The natural bands in the stone run transversely on the flat
sides. It is partly broken but must have been very beautiful when complete. I have not
seen any bead of this shape.

Twentyseven beads are rectangular in shape with a square section. These have
their corners chamferred in such a way as leave a diamond-shaped panel on the elongated
faces. These beads, all banded, come from a very late stratum (Stratum I). This shape
is very common amongst the trade-beads used to the present day and can be purchased
in quantities in the market. Before the last War Germany used to export identical beads
made of a synthetic material exactly resembling banded agate. The specific gravity of
these, however, was much lower than real agate. The specimens from Ahichchhatra
are no doubt of genuine banded a!gatc, but their late date precludes the possibility of using
them as guide-types. The first of the two beads in the collection, nos. 19 and 21, is from
Stratum I, and the second from Stratum EE;

Another interesting bead, no. 22, is a plano-convex bead having the appearance of
a seal-stamp. It has an oval base and a natural * eye’ of two rings in the rounded portion
at the top. ~ Beads of this shape are known to me from the surface-collections at Kau$ambis
and Rajghat.® The specimen from Ahichchhatea belongs to Stratum II.

e unstratified collection includes a tiny barrel lenticular bead with lug-collars
(no. 25).  The importance of this shape and its value for the purpose of dating has already
been dealt with elsewhere.7 The present bead is of veined agate and is very well made.

The collection also includes a very fine leech-shaped bead (no. 27), which, though
not accurately dated, appears to be a very early specimen. One of its ends is unfortunately
broken, but the bands interchanging between black and white produce a very artistic
effect.
Leech-shaped beads have a very remote antiquity in India. The earliest specimen
is a single agate bead from Harappa.® At Taxila9 these occur in the Mauryan strata
in Bhir Mound, and a few from Sirkap evidently show the continuance of the shape till
the early centuries of the Christian era, These are fairly well-distributed in the Gangetic

i * M. G. Dikshit, Some Beads JSrom Kendapur, Hyderabad Arch. Series, no. 16 (Hyderabad, 1952},
pL I, 3.
* Man, special India number, XXX, no. 10 (October 1930).

* Beads in the Bibliotheque at Pondicherry (for this and subsequent references to Arikamedu,
unless otherwise specified). .

* Brunton, Mosigedda and the Tasian Culture (London, 1937), pls. XIII, 18 ; XXII, =27.

* Beads in the Allahabad Municipal Museum (for this and su quent references to Kauéimbi
unless otherwise ified).

® Beads in the Bhirat Kala Bhavan, Banaras (for this and su uent references to Rijghat).

? Ancient India, no. 2 (1946), p. 97 ; H. D. Sankalia and M. G. Dikshi Excavations at Brahmapuri
[I‘ni&afm-} :ggﬂi.ﬁ (Poona, 1g52), pp. 102, 144 etc.

M. 8. Vats, Excavations at Harappa, 11 (Delhi, 1940), pl. CXXXIX, 1.
? Beck, op. cit., pl. III, 1-6 and 3731V, 8, g and 35.
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valley, several specimens being known from Rajghat, Masaon Dih,' Madhuri,? Ghosi? and
from the excavations at Kau$ambi. At Vaiali* they occur exclusively in the Mauryan
stratum, and probably this is also the date of several exquisite specimens preserved in the
Patna Museum, found during the sewage operations. _In south Bihar eight carnelian beads
and a single one of agate were recovered by Col. D. H. Gordon from a site called Haribard
on the banks of the Karkai river.® None, however, seems to have been reported from south
India.

Outside India, leech-shaped beads are known from Babylon,® Ur and Kish in Iraq,’
at Hissar in Damghan® and amongst the XIIth Dynasty beads in Egypt.?

From the antiquity of the shape as known from the Harappan example, Marshall
thinks that they may be of Indian origin or the technique may have been evolved at
different centres from a common source.®

This specimen, together with another specimen in carnelian, no. 42, is unfortu-
nately not clearly stratified.

Nos. 11-28 (fig. 1 ; pl. X)

11. Spherical eye-bead.
No. gooo. AC III, KIX/P1od, 60} fi. Stratum VIIL,

12. Spherical eye-bead.
No. 8ggg. AC 1II, KX/L1d, —6o} ft. Stratum VIIL

13. Tapering lenticular.
No. 8808. AC III, KX/Lad, —58 ft. Stratum VL

14. Long barrel circular.
No. 8746. AC III, KX/Lac, -52 ft. Stratum V.

15. Short barrel circular.
No. 8763. AC III, KX/Lic, -50 ft. Stratum IVe.

16. Long barrel circular. '
No. 8534. AC III, KX/[F1j, —47} ft. Stratum I11d.

17. Short cylinder circular.
No. 6436. c{c 111, KX/Fz2h, —45 ft. Stratum IITb.

18. Long barrel circular.
No. 4214. AC III, KIX/Ks¢, —41 ft. Stratum L.

' Author’s collection (for this and subsequent references to Masaon Dih).

= Author's collection (for this and mlne'gucnt references to Madhuri).

3 Beads in the collection of Shri Shri Nath Saha, Banaras (for this and subsequent references
to Ghosi).

4 Iil'll'nnnatiun from Shri Krishna Deva (for this and subsequent references to Vaifali).

5 Notes on the Gordon collection, kindly supplied by Col. D. H. Gordon.

6 R. Koldeway, Excavations at Babylon (trans ted, 1914), p. 263, fig. 185.

7 C. L. Wooley, Ur, the Royal Cemetery (Oxford, :934]'::1{?. 372, fig. 79 ; pl. 132, Ur2474.

8 E. Schmidt, Excavations at Tepe Hissar, Damghan (Philadelphia, 1937), pls. XXXV ; LXVI,
H. g21.

2 9 Cf. Dorothy Mackay in Antiquity, no. 72 (Dec. 1944), p- 204.
w0 J. Marshall, Taxila, 1I (Cambridge, 1952), p- 744-
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19. Rectangular cornerless.
No. 1173. AC III, KX/Fag, —41 ft. Stratum I.

20. Long barrel circular.
No. 3833. AC III, KIX/Crog, —41 ft. Stratum I.

21. Rectangular cornerless,
No. 4122. AC III, KIX/ES8f, —40 fi. Stratum II,

22, Circular plano-convex.
No. 4045. AC III, KX/[Azc, -39 ft. Stratum II.

23. Long barrel roughly triangular.
No. 4098. AC III, KIX/E6f, —38 ft. Stratum I.

24. Short barrel circular.,
No. g40. ACIII, KX/B8g, —33 ft. Stratum I.

g_s. Standard barrel lug-collared tabular.
o. 3111. ACV, QVIII/P3j, —s0 fi.

26. Long barrel circular.
No. g314. AC VII, HV/C6f, —42 ft.

QN?‘ Leech-shaped oval.
0. 11407. AC XV, RVII[T1oh, -60} ft. (Pit).

28. Long barrel circular.
No. 11309. AC XV, RVII/Tgj, 52 fi.

4. BEADS OF CARNELIAN

The total number of carnelian beads excavated at Ahichchhatri is sixtythree.
The most popular shapes are the spherical and long barrel circular, of which there are
twentytwo and twelve specimens respectively. The stratified spherical beads occur be-
tween Strata IV and I, i.e. about A.p. 100 and 1100. There is a striking predilection for
short barrel circular beads in Stratum VIII, while the long barrel circular ones are
confined to Stratum I only. Besides these the following shapes are represented : multi-
faceted bicone twisted pentagonal, 4 : barrel-shaped hexagonal, 3 ; truncated bicone
hexagonal, 2 ; long barrel square, 2 : standard barrel triangular, 1 ; circular tabular, 1 ;
hexagonal tabular, 1 ; diamond tabular, 1 ; rectangular hexagonal flattened, 1 ; leech-
shaped lenticular, 1 ; and dagger-shaped pendant, 1.
: The multi-faceted twisted pentagonarcbcad is a very common shape on several sites
in India, but I have rarely seen this shape represented by any material other than
chalcedonic quartz and faience. It is a particularly common shape for green jasper
beads. At hhatrd the date of the four beads ranges between Strata IV and . Many
beads from Kau$ambi, Rijghit and Ghosi are unstratified. At Taxila the period for these
bea;l: il‘ﬂﬂgﬁsmmbﬂmw { the first CC!;IUI':L ni:l::i %:dﬂrajl‘i'l:a first century A.p. At Tripuri these
occur in m A.D. 100-200). At Nisi i
gy Eommsighl 1 : I and Kolh@pur' they are found in

* Sankalia and Dikshit, op. cit., p. 03, figs. 30, 3 and 31, g.
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The long barrels and truncated bicones, both with hexagonal sections, nos. 36, 38,
35 and 40, are shapes of such common occurrence and are distributed over such a wide
“han of time that by themselves they have little dating value. The present specimens are
tom Strata I and II and are therefore comparatively recent.

A long barrel-shaped bead square in section, no. 41, is a somewhat rare form. This
bead is very well made but was found near the surface. Carnelian beads of this shape
are very frequent in Mandla District, Madhya Pradesh, a large number from Hirdaynagar
being Xre&cn'cd in the Central Museum, Nagpur.

small barrel-shaped bead triangular in section, no. 50, is a very interesting specimen.
Though not accurately stratified, the bead-form has a dating value, as already discussed
(above, p. 39).

A Eirmlar tabular bead, no. 45, presents another common shape and appears to be
a very old specimen. At Taxila' the earliest bead of this shape and material is dated to
the first century B.c. ldentical beads are quite common among the Satavihana sites in
the Deccan and the megalithic burials in south India.

A hexagonal tabular bead, no. 47, has a rare shape but"is unstratified. Identical
beads are known to me from Kau$ambi, Rajghat and Arikamedu, but these are similarly
unstratified. Diamond-shaped *tabular beads, e.g. no. 44, are similarly scarce.

The rectangular hexagonal bead, no. 43, is a rare specimen. The probable date
of this bead, which emanates from Stratum IX, is ecarlier than 300 B.C. k has com-
mented upon the prevalence of flattened shapes of beads in ancient India.*

Leech-shaped beads of carnelian, €.g. no. 42, are very Scarce and the antiquity of
this type has already been discussed (above, p. 30).

{ special interest is a small well-made pendant, no. 48, shaped in the form of a
dagger. e shape has a remote antiquity in India. At Taxila® two dagger-shaped
ndants, of carnehian and agate, both of them datable to the third century B.C., were found.
Yf. the excavation at Vaiali several pendants of this shape were found in the Mauryan
stratum. Two similar pendants, one of ivory and the other of crystal, both from Kausambi,
are preserved in the Vyas Collection in the Allahabad Municipal Museum. In the south
these are somewhat rare, two (one lapis lazuli and another faience) being known from
Kondapur.t At Nasik a dagger-shaped pendant of glass, havinF a lion’s head at the top,
was found associated with gtgf: &atavihana stratum. A small crystal dagger pendant
from Arikamedu is preserved in the Madras Museum, and there are a few from Maski
as well5 In the modern bead industry at Cambay dagger-shaped pendants of carnelian
are frequently made for export to Assam. These pendants are described by them as
“ tiger-claws * from the curved shape. Tt is often very difficult to distinguish between the
various forms ; but the decoration of necks by tiger-claws had a long history in India, as
Bina (seventh century) mentions them in his }E:rs.&u-:hm]aﬁ and A %

Nos. 2g-50 (fig. 2 ; pl. XI)
2q. Short barrel circular,

No. 10877. AC III, KIX/Pgb, 62 ft. Stratum VIIL.

a. Short barrel circular.
%Iu. 888g. ACIII, KIX/Pga, —61 fi. Stratum VIIL

' Beck, op. cit., pl. IV, 38.

® Jbid., p. B.

3 Ibid., p. 31-

4 Dikshit, .?m Beads from Kondapur, pl. 11, 103 and 104.

s An. Rep. Arch. Depit. H. E. H. Nizam's Dominions, 1935-36 (Calcutta, 1938), pl. VI B.
6 Harsha-charita, Nirnayasigara Press ed. (Bombay, 1912}, p. 134

7 Kddambari, ed. M. R. Kale (Bombay, 1896), p. 54-
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BEADS FROM AHICHCHHATRA, U.P.

1. Short barrel circular.
No. Bga7. AC III, KIX/Pga, -60} ft. Stratum VIIL

92, Spherical.
No. 8a35. AC 111, KIX/Kgk, —59 ft. Stratum VIIL.

3. Faceted biconical, twisted pentagonal.
No. 8662. AC III, KIX/Kgk, -51 fi. Stratum VL.

4. Faceted biconical, twisted pentagonal.
No. 3832. AC III, KIX/CBg, —42 ft.

%ir.. Long truncated bicone hexagonal.
o. 4211. AC II1, KIX/K8d, ~41 fi, Stratum L.

96. Long barrel hexagonal.
No. 1353. AC 111, KX/F7b, 4o ft. Stratum I.

g7. Faceted bicone twisted pentagonal.
No. 1267. AC 111, KX/Aga, -39 ft. Stratum I.

38. Long barrel hexagonal.
No. 12g3. AC III, KX/A7k, -39 ft. Stratum I.

9. Long barrel circular.
No. 1144. AC 111, KX/F6d, -36 ft. Stratum L

40. Long truncated bicone hexagonal.
No. 1238. AC III, KX/Agb, -36 ft. Stratum I.

41. Long barrel square.
No. 2g1. AC 111, KX /Mg, -33 ft. Stratum L.

42. Long leech-shaped lenticular.
Surface.

43. Standard rectangular hexagonal flattened.
No. 6555, ACYV, Q?IH}P;_.I:, -73 ft.

#_ Standard diamond tabular.
0. 3097. ACYV, -62 fi.

45. Circular tabular.
No. 6645. AC V, QVIII/P3j, -6o fi.

46. Faceted bicone twisted pentagonal.
No. 6529. ACV, QVIII/Nioc, —42} ft.

47. Hexagonal tabular,
No. 554 AC I, Trench 3, -55 ft. 8 in.

48. Dagger pendant.
No. g223. AC VII, HV/Cgh.

49. Long barrel circular.
No. 974. ACI1V, MIX/Naf, —45} fi.

50. Standard barrel triangular.
No. 11308. AC XV, RVII[Yod, -52 ft.
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5. BEADS OF CHALCEDONY

Out of the thirteen beads of chalcedony only a few are interesting. Six beads are
spherical in shape, the oldest, no. 51, belonging to Stratum VIII. A long barrel circular
bead, no. 53, is from Stratum IIla. Three beads, nos. 52, 54 and 57, represent a variety
in which the bicone truncated beads, having a pentagonal section, are faceted in such a
way as to have large circular flats on each facet. Two of them are to be dated between
100 B.C. and A.p. 600, while the third one is unstratified. Beads of this variety are first
met with at Taxila," where they are to be dated to the fourth-third century B.C., and the
flats are found to have a contrasty material like carnelian cemented on them in small

lano-convex blocks. 1In the Indian Museum, Calcutta, there is a long bicone chalcedony
Emr] of this variety with carnelian ‘ eyes’, also from Taxila (no. I.M. 10052). Similar
beads are found at Patna (nos. Sbk 35, 396 and Sk 35, 74 in the Patna Museum),
which are believed to be of Mauryan date. It is very rarely that the cemented portion
remains adhering to the body and only the * bases® of these ‘f;mds with rounded flats are
found in excavations. Such beads have been found in the second century B.c. levels at
Kaugambi.* They also occur in the Satavihana stratum at Nasik, as also at Kondapur.
From the Ahichchhatra specimens the practice of using these beads seems to have continued
at least till A.n. 600. Another interesting specimen, no. 55, is a truncated bicone bead,
hexagonal in section, and is of a more recent date (A.n. 850-1100). Beads of identical
shape but earlier in date have been found in the Gangetic valley. One cylinder disc
bead with convex ends and square in section, no. 56, is an interesting specimen having
Eara]]cls elsewhere but is unfortunately not stratified. Similar is the case with a truncated

icone square bead, no. 58, which is a surface-find.

Nos. 51-58 (fig. 2 ; pl. XI)
51. Spherical.
No. 8gg8. AC 111, KX/L1d, -60} fi. Stratum VIIL

52. Standard truncated bicone pentagonal with ground flats.
No. 8766. AC III, KIX/Pioc, —56 ft. Stratum VI.

53. Long barrel circular.
No. 6367. AC III, KIX/K6b, -43 ft. Stratum I1la.

54- Truncated bicone pentagonal.
No. 1392. ACIII, KX/F5a, —42 ft. Stratum I115.

Truncated bicone hexagonal,
%5-.‘;. 1226. AC III, KX/F7b, —40 ft. Stratum 1,

56.  Cylindrical disc with convex ends, square.
No. 111.  ACIII, KX/Gsa, —38 ft. Stratum 1.

57- Truncated bicone pentagonal,
No. 3540. AC III, KX/Bsh, —35 ft. Stratum L. L

Truncated bicone square.
ace.

' Beck, op. cit., p. 6, pl. II, 34 and g5.
* Beads from Kaudambi excavation.
3 Dikshit, Some Beads from Kondapur, pl. II, 103 and 104.
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BEADS FROM AHICHCHHATRA, U.P.
6: BEADS OF CRYSTAL

Sixteen crystal beads were found in the excavation, and there are several specimens
in the long string of surface-collections. The crystal is generally free from internal fractures
and only the most trans[l:arcut material is used for the beads. The following shapes occur :
spherical, 5 ; long barre circular, 2 ; long cylinder hexagonal, 1 ; long cylinder hexagonal
with flattened sides, 1 ; bicone hexagonal, 2 ; lenticular hexagonal, 1 ; faceted bicone
hexagonal, 2 ; barrel triangular, 1 ; and long barrel hexagonal, 1.

Among the five spherical beads only one, no. 65, is of special interest. It is not
clearly stratified, being found near the surface, but appears to have been a very old s i-
men. It has a rough pitted surface and has all over the body traces of a green glaze,
minute quantities of which are still left in the crevices. Spot-test at the National Chemical
Laboratory, Poona, indicates that the bead was fire-polished by putting the glaze on the stone
and no attempt was made to use any base like soda or lime to fuse it.

Glazing of stones was practised in the Ancient World, and very early specimens
are known from Egypt, Iraq, Syria and India. Beck has already drawn attention to the
various processes employed in the glazing of stones and has traced their antiquity from
Pre-Dynastic times (S.D. 48) to the XIIth Dynasty in Egypt, 2300 B.C. to goo B.C. in Iraq
and upto the Roman period in Syria.’ The only known Indian specimens are from
Taxila,® emanating from Sirkap and the Dharmarajiki Stiipa, and are dated about the
first century A.p. The present specimen from Ahichchhatrd, therefore, is an addition to
our knowledge.

The shapes of the other crystal beads are more or less uninteresting, being of common
occurrence. A long barrel triangular bead, no. 59, is dated 100 B.C.-A.D. 100. A small
lenticular hexagonal bead, no. 6o, is attributed to Stratum IVe Beads of this sha
are frequent at Rajgir’ and Lauriyd Nandangarh,* at the latter place ascribed to the

Sunga od.

'llc):u:he Gupta period are attributed three beads of rare beauty. A short cylinder
hexagonal bead, no. 61, is an unusually large specimen ; its sides are flattened to lie flat
on the neck and its tapering ends are bottom-heavy. Another long cylinder bead with
flattened hexagonal sides, no. 62, is a common shape; while a third one, no. 63, a bicone
hexagonal faceted bead, has irregular facets.

Two long barrel circular beads, nos.. 64 and 66, are chosen here for the purity of
their material, free from any flaws, the first attributed to Stratum I and the latter un-
stratified. Two bicone hexagonal beads, nos. 67 and 68, are from Stratum I and are
examples of good workmanship. A standard barrel hexagonal bead, no. 69, a surface-
find, is similarly well-worked. !

A majority of the crystal beads from Ahichchhatra shows a striking preference to
hexagonal forms, which is probably due to the natural shape of the crystals which requires
less cutting and polishing. :

Nos. 59-69 (fig. 3; pl. XII)

g. Long barrel triangular.
ilu. 8846. AC III, KX/[Lid, -58 ft. Stratum VL

* Beck, * Notes on glazed stones’, Ancient Egypt and East, June 1935.
* Beck, Beads from Taxila, pl. vV, 1-7.

3 Beads in the Indian Museum, Calcutta.

+ An. Rep. Arch. Surv. Ind., 1935-36 (Delhi, 1938), p. 65 ; pl. XXIIL
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62

76

== @&
77 78

Fic. 3. 59-69, crystal; 70 and 71, yellow quartz; 72, milky quartz; 7376, amethyst ;
78 and 79, green jasper. }
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Go. Lenticular hexagonal.
No. 8361. AC III, KIX/Pgb, ~51 fi. Stratum IVe.

61. Short cylinder hexagonal.
No. 6398. AC III, KX/Agh, —46 ft. Stratum I1le.

62. Long cylinder flattened hexagonal.
No. 8361. AC III, KIX/Pod, —51 ft. Stratum IVe.

63. Bicone hcxnfunal with irregular facets.
No. 6366. AC III, KIX/Kie, —45 ft. Stratum IIIb.

64. Long barrel circular.
No. 4193. AC III, KIX/K7b, —41 ft. Stratum L.

65. Spherical, with traces of green glaze.
No. 1297. AC III, KX/F6e, —4o ft. Stratum L

66. Long barrel circular.
No. 1216. AC I, KX/F1ok, -39 ft. Stratum 1.

67. Bicone hexagonal.
No. 1157. AC I1I, KX/Fs5a, -39 ft. Stratum L.

68. Bicone hexagonal.
* No. 9843. Surface.

69. Standard barrel hexagonal.
No. 332. Surface.

;. BEADS OF YELLOW QUARTZ

Yellow quartz is the material for four beads from Ahichchhatrd. Two of them
are from the lower levels in Stratum VIII and are dated 300-200 B.C. ; the other two, from
sectors other than AC III, are not wellstratified. Two (one from AC III and another
from AC V) are long barrel hexagonal with alternating large and small facets, while the
other two are drop-pendants, prepared from the natural stones in their amygdoloid state,
with perforations at the top. Except for their early date there is nothing remarkable about
these beads.

Amygdoloid pendants of yellow quartz are very common, s imens being known
from Patna, Masaon Dih, Chirayyd Kot and Ghosi. A pendant almost similar to no. 71
was obtained in the first century A.D. levels in the Kauimbi excavation. Several yellow
quartz beads also occur in the Mauryan strata at Tripuri,

Yellow quartz seems to have been a favourite material for beads. At Taxila beads
of this material are dated between the third B.c. to the fifth century A.p. Some very fine
specimens from Kau$imbi are preserved in the Allahabad Municipal Museum and in the
collection of Shri Jineshwar Das of Allahabad. Two exceptionally well-made beads of
yellow quartz from Arikamedu are in the writer’s collection. The use of this stone was
prescribed against jaundice, as recorded in Pliny’s Natural History, xxxvii, 139.

Nos. 70 axp 71 (fig. 3; pl. XII)

70. Long barrel hexagonal with alternating large and small facets.
No. go18. AC V, QVIII/O5j, —45 ft.

71. Faceted d.r\ﬂ})-p:ndanh

No. 915. AC IV, MIX/H1j, —43 ft.
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8. A BEAD OF MILKY QUARTZ

A milky quartz bead is specially noteworthy. It has a rough barrel shape with
groove-collars and is ellipsoid in section. Exactly similar beads have been found at
Taxila' (two beads, first century a.p.), Kau$imbi? (first century A.p.), Bhita,s Rajghat,
Tripuri;* Kulaon on the Narmadi, Nasik® and Kondapur.” All these beads bear
a very high polish resembling glaze, which, on microscopic examination, seems to have
been produced by grind-polishing.

No. 72 (fig. 3; pl. XII)

72. Roughly barrel with groove-collars, ellipsoid.
No. 11110, AC XV, RVI1I/Y4h, 50 fi.

9. BEADS OF GARNET

Garnet is represented by a few beads collected as surface-finds, none being recorded
in the excavation. Of special interest is a fragmentary tortoise-shaped amulet (not illus-
trated). The significance of this amulet has been pointed out by me elsewhere.?

10. BEADS OF AMETHYST .

Only four amethyst beads are recorded, but their material is of a very fine quality.
The oldest specimen, no. 73, is a long barrel bead, elliptical in section, one of its surfaces
being nearly flat. It is considerably Fargr: in size, a peculiarity noticed amongst Mauryan
ds, and 1s dated 300-200 B.c. Another one, no. 74, plano-convex in section, resembles
a scaraboid and shows large perforations. It is from Stratum III, belonging to the
Gupta period. Of the same age is an clliptical bead, no. 75, hexagonal in section, which
has several parallels in north India. ufiga beads from Lauriya Nandangarh? are
similarly shaped, as also the amethyst beads in the Pipriwih vase. Examples are also
known from Rijghit, Kausimbi and Bulandibagh (Patna Museum, no. Sq. 31 Kag/159).
Recently a few have been found at Tripuri and at Kulaon on the Narmada. An extremely
tiny flat barrel bead, no. 76, tabular in section, is unstratified.

Nos. 73-76 (fig. 3 ; pl. XII)

73- Long barrel elliptical.
Nqa. 10854. ACIII, KX/Lic, -61 . Stratum VIII.
g.. Elliptical plano-convex.

0. 8449. AC III, KIX/ESd, —43 ft. Stratum Illa,

' Beck, Beads from Taxila, pk V1. .

* Beads from Kau$ambi excavation,

* Beads in the Lucknow Museum.

* Found in 1g52-excavation.

* Author’s collection (for this and subsequent references to Kulaon).

® Found in 1951-excavation,

? Dikshit, Some Beads Jrom Kondapur, pl. 11, 61.

® Dikshit, * Notes on “Indian amulets " Bulletin of the Prince of Wales Museum, Bombay, no. 2
(Bombay, 1953), pp. 92-93. :

% Specimens in the Indian Museum, Calcutta,
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25. Elliptical hexagonal.
No. 636g. AC I1I, KIX/K5a, —43 ft. Stratum 11a,

76. Long barrel tabular.
Surface.

1. A BEAD OF AQUAMARINE

Aquamarine or beryl is re yresented by a single specimen, no. 77, which is not
accurately dated but may be of Gupta date. It is an exceptionally well-made bead,
perhaps the best one in the collection from Ahichchhatra. It is flat cylinder with the
corners rounded and hexagonal in section. At the short ends of the bead a vertical groove
runs across the perforation. The perforation of this bead, which is about § in. in length,
seems to have been done in a single operation, the lapidary having taken advantage of the
transparency of the material. It seems probable that the grooves at both the ends were
intended to serve as a guide-mark for his drill. The minuteness of the drill and his ability
to meet the bore in the same axis, in case it was doubly perforated, are very remarkable.

No. 77 (fig. 3 pl. XII)

77. Cylinder hexagonal with corners rounded. Vertical grooves at the short ends.
No. g251. AC VII, GV[D7c, -4t fi.

12. BEADS OF GREEN JASPER

There are only three jasper beads in the collection, all of them from areas other than
AC III and therefore not firmly dated. The shapes represented are twisted penta nal
(no. 78) and cornerless cube (no. 79), which are fairly common in jasper beads, and I have
already referred (above, p. 40) to the prevalence of the former in the Satavihana period

in the Deccan.
Nos. 78 asp 79 (fig. 3 pl. XII)
78. Faceted twisted pentagonal.
No. 732. AC I, Trench I, 63 ft.
;? Cornerless cube,
0. 3020. ACYV, —43 ft.
13. BEADS OF MISCELLANEOUS MATERIALS

A few sundry beads, comparatively recent in date, are described below, with their
materials and shapes.

Nos. 80-82 (fig. 4; pl. XIII A)
8o. Shell : circular tabular.
No. 680g. AC III, unstratified.

81. Bone : long cylinder circular.
No. 3509. AC IIT, KX/A8k, —42 ft. Stratum I.

B82. Seed : drop-shaped bead, horizontally perforated.
No. g235. AC VII, HV/Jga, -36 ft.
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The circular shell bead is of very little interest, being a very common shape. The
bone bead has been prepared by enlarging the cavity in a tubular long bone. The natural
seed bead has been identified as Coix Lacryma Fob:i. Linn.' by Dr. R. D. Misra of the
Botany Department, University of Saugor.

14. A PENDANT OF SERPENTINE

No. 83 is a very fine pendant, its material being serpentine. It is about } in. in
length and shows a pregnant woman in a squatting position with bent legs. Considering
the hardness of the material this bead has been carved with great skill and minuteness
of detail. The subject represented by this pendant is somewhat unusual and by the
i:ln]-jcﬂn'inc of * similars * there is reason to believe that it was used as a charm against difficult
aDour.

- I have not seen any analogous instance of the charm represented by the present

specimen, Unfortunately this pendant is not very accurately dated, but the manner of

cp_i;;tling the figure closely imitates Suniga art and on stylistic grounds it may be of that
period.

Fic. 4. 8o, shell ; 81, bone ; B2, seed ; 83, serpentine ; B4-g2, fm. }

* Cf. N. L. Bor, * Common grasses of the United Provinces’, Indian Forest Records, 11, i (1940),

p- 99-100. This seed is largely used by the poor in U.P. on account of its hard and smooth shell,

t is called kavadepd from its resemblance to the cowrie-shell ; and the plant grows wild in marshy

]:élam_ﬁ:dﬂlmﬂar seed beads were found in the Kolhdpur excavations also, but the material was not
identified.
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No. 83 (fig. 4; pl. XIII A)

83. Pendant showing a pregnant woman in a squatting position with bent legs.
No. 6587. AC V, QVIII[Pyj, 73} fi.

i5. BEADS OF FAIENCE

Faience is the material for seventeen beads from Ahichchhatrd. With the excep-
ton of four beads from areas other than AC III, all are clearly stratified and belong to
Stratum IT11.  Only two among the beads are white, the rest being coloured green. Some
of the latter bear a very high glaze, but many of the larger specimens are very coarse-
grained and have a pitted surface.

The shapes of these beads are usual, viz. spherical beads, 4; long barrel circular, 4 ;
cornerless cube, 4 ; and dmalaka-shaped, 2. The less common forms are : double crescent,
1 ; truncated bicone, septagonal in section, 1 ; and flat diamond-shaped toggle, 1.

Amongst the four spherical or oblate beads, one, no. 84, bears an excellent high
glaze and is fire-polished. Three (one, no. 85, illustrated) amongst the four cornerless
cube beads show signs of high glazing and being fire-polished have their edges considerably
worn out ; the fourth specimen, no. 86, however, retains the edges and is a perfect speci-
men of moulding.

The most favourite shape amongst fafence beads, viz. the dmalaka, is represented
only by two beads, nos. 87 and 88, but both are unstratified. One of them has a pitted
surface owing to bad firing, while the other, having the gadroons effected by notches all
over the body, retains much of its original green glaze.

Amalaka-shaped faience beads are found on several sites in India, both in the north
and the south, and on account of their universal character it is hardly nec to
enumerate them. Their distribution in the Satavahana period in the Deccan is particﬁa.rly
noteworthy ; and most of the beads from northern India that 1 have seen belong to about
the same period.

Amongst the less frequent forms the following beads are noteworthy. No. 8g
from Stratum I11, is a rare and unusually large biconical bead with irregular septagonal
faceted section. Its surface is pitted and shows a pottery-like core beneath. It was covered
over with a green glaze but only traces now remain in the cavities.

Another rare %urm is represented by a wedge-shaped annular bead, no. go, also from
Stratum IT1, and is lightly glazed. This shape is very scarcely met with in faience beads.

A lenticular, diamond-shaped toggle bead, no. g1, is not clearly stratified. It is of
white hard falence and is not well-perforated. A bead almost similar to this was examined
by me amongst the beads from Kondapur, and two specimens from Kausambi are preserved
in the Allahabad Museum. But beads of this shape are scarcely met with.

The most interesting bead in this series is a double-crescent spacing bead,
no. g2, from an early level of Stratum III. It is of white falence, covered with traces of
a green glaze. It has the shape of the English numeral 3, with a flat underside and a
projecting mid-rib on the other. Two holes occupy the central portion of the joined
crescents.

Exactly identical faience beads, dated about the first century A.p., are known from
Taxila," and similar ones, also of falence, dated about the second century A.p., are also
recorded from Charsadda.® Recently I saw an identical bead of this shape from

Sambhar in the Jaipur Museum, but its date is not known.

"+ Beck, Beads from Taxila, pl. X, 5 and 6.
* An. Rep. Arch. Surv. Ind., 1goz2-3 (Calcutta, 1904), pl. XXVIII b, 3.
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The antiquity of this shape can be traced back to the Harappan times of India, since
a similar bead of burnt steatite has been found at Harappi.! Outside India similar
beads have been recovered from Jemdet Nasr.? Two of these are of glazed paste (falence?)
and the third one is of mother-of-pearl.

It is interesting to note that none of the faience beads from Ahichchhatrd is dated
prior to A.p. 350. This material, which was very extensively used for the manufacture
of beads, bangles and other objects during the Harappan times, seems to have been
unknown or at least very sparingly used during the Mauryan period. At Taxila only
two beads are reported to have been found in Bhir Mound. Among the beads found in
the Allahabad University excavations at Kau$ambi, there are no fafence beads which can
be attributed to a period prior to 150 B.c. Similarly they are absent from the Mauryan
strata at Tripuri and are not reported from the pre-Sitavahana levels at Nasik. Faience
beads gained a very wide popularity from about early centuries of the Christian era, as
is evinced from the very large numbers recovered from Sirkap, from Charsadda and other
sites in north India ; in the Deccan these were a particular favourite during the Sitavihana

riod. The material seems to have lost its appeal with the extensive use of glass, though
its use in the Gupta times is evinced from the stratified specimens from Kausimbi and
Ahichchhatrd. I have not seen any fafence bead which could reliably be dated to a
period subsequent to the Gupta age, and even the specimens later than the second-third
centuries A.D, are not large in number. With the known cultural relations of India with
Persia during the Mauryan period, the absence of falence, for the use of which Persia
is so famous, is striking.

Nos. 84-92 (fig. 4 ; pl. XIII A)

84. Oblate circular.
No. go. AC III, Trial Trench, —43 ft. 4 in.

85. Cornerless cube, glazed in green.

No. 3911. AC IIL

86. Cornerless cube, with traces of green glaze.

No. 6451. AC III, KIX/K7f, 46 ft. Stratum 1115,
87. Amalaka-shaped, with traces of high green glaze.
No. go71.  AC VII, GV/C6e, -39 ft.

88. Amalaka-shaped, with traces of high green glaze.
No. 10002. AC [, Room 3, —42 fi.

89. Long bicone se taggnal.

No. 8300. ACIII, KIX/K7a, —46 ft. Stratum I115.
90. Wedge-shaped annular.

No. 4109. AC III, KIX/K2¢, ~4o ft. Stratum I.
91. Lenticular diamond-shaped toggle.

No. 3926. AC III. 2

92. Duublu-crﬁcmtl.g{ano-cunvu spacer.,
No. 3859. ACIII, KX/F8c, —48 ft. Stratum IIId.

E’at;{ . ., 1},_ P. 441, pl. CXXXIX, 32.
*E, y in Field Museum of Natural History, A ir, 1, no. 3 (Chi
pls. LXXIV, 6, LXXII, 27-29, au'ﬂ LXII. R 1 (Ohieaggin s,
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16. BEADS OF GLASS

More than one hundred glass beads were recovered from excavations, and besides
there are several in the string of surface-collections sent to me. In the following classi-
fication I have taken into consideration only those from the stratified deposits and a few,
of exceptional interest, from the surface-collection. The shape of these beads, the technique
of their manufacture and their general distribution have naturally received primary atten-

‘tion ; but I have taken very little aid of the chemist, whose judgment should remain final
:n the matter of a technical subject like glass. The similarities which I have pointed out
are, therefore, on the basis of a large collection of glass beads I possess or have examined
in different museums and from the notes I have made.

A. GREEN GLASS

Twentyeight beads of green glass were recorded in the excavations. These have
different shades of green ranging from a bright leaf-green to a dull green and differ in
the degree of opacity, twelve being transparent and the rest opaque. The colouring
agent appears to be copper in most of the cases, but three or four seem to be coloured with
iron. Various processes are used in the manufacture of these beads. While most of the
beads are made by the wire-wound process, there are a few moulded beads. Occasionally
these are made from canes and are folded. A thin film of salts is visible on several trans-

arent beads and a simple immersion-test in pure water often proved to be useful for the
identification of the original colour.

The beads are distributed in practically all strata ; there is only one from Stratum
VIII, while none is forthcoming from Stratum IV. This absence is no doubt adventitious.

Only a few beads are noteworthy for their shapes. Besides the common shapes,
like spherical and oblate beads, there are a number u]l? hexagonal forms (barrel, cylinder
and flattened), cornerless cubes "nd circular lenticular. Some rare shapes (nos. ﬂnd 107)
a; a r.-m*sarr.-.:lJ pendant and a double chamfered cylinder, square in section ( ’s Type
IX.D.2, b.d.).

TRANSPARENT GLASS, NOS. 93-100 (fig. 5 ; pl. X1IV)

93. Long cylinder hexagonal. Moulded. Transparent bluish green, full of bubbles, edges
cut and fire-polished.

No. 1283. AC III, KX/[Fga, -39 ft. Stratum I

94. Long cylinder hexagonal. Folded, made by the double-strip method round a spoke.
Cane glass, full of horizontally- ulled bubbles.

No. 3034. ACYV, QVIII|Ogh, —42} ft.

5. Standard cylinder circular. Probably folded. Transparcnt green, crackled at various
centres, Hole bored by a instrument, leaving depression at the edges.
No. g389. AC VII, G |Eaf, -40 fi.
?. Standard barrel hcxal'gnnal. Moulded. Transparent bluish green, well-made.
o. 1304. AC III, KX/ 7h, -39 ft. Stratum L.

g7. Curved pendant. Moulded and bent. Greenish transparent, coloured with copper.

Well-made.
No. 8g9. AC IV, MIX/Hzge, —36 ft.
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Fic. 5. g3-107, green glass ; 108-11, blue-green glass ; 112-118, blue glass. }
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g8. Pear-shaped lenticular. Folded, Transparent green full of bubbles and coloured with
iron. Hole bored by a sharp instrument leaving a depression at one end and a blurred edge, at the
other, giving the bead a pear-shaped appearance.

No. 3087. AC V, —48 ft. _

gg9. Bicone circular. Produced by the wire-wound process. Iridescent pale green, full of,
impurities. . s .
No. 3183. AC V, QVIII/P4g, -65} ft.
100. Cornerless cube. Iridescent bluish green, with surface-corrosion. Well-made.
No. 255. AC III, KX/Bygj, —34 ft. Stratum I.

OpAQUE GLAsS, Nos. 101-107 (fig. 5; pl. XIV)

i

101. Spherical. Produced by the wire-wound process. The only example of hnl'ght leal-
green glass at Ahichchhatrd, matched by several beads from the Bahmani stratum at Kolhdpur
and by many unstratified beads from Maski, Paithan and Chandravalli. :

No. 4302. AC 111, House III. Stratum L

102, Elliptical circular. Leaf-green, the oldest specimen of this colour at Ahichchhatri.
Cracked surface, probably cane-glass.

No. 10835. AC III, KX/Lia, —60} fi. Stratum VIIL

103. Standard cylinder circular, measuring gy in., thus being the tiniest of its class at
Ahichchhatri.

No. 3543. AC III, KX/F8d, —43 ft. Stratum I11.

104. Elliptical tabular. Folded. Dull green, with impurities.

No. 8660. AC III, KX/Lia, -54 fi. Stratum V.

105. Long barrel circular lug-collared, one end broken. Cane-glass. Dull green.

No. 6405. AC III, KIX/Kge, —43 ft. Stratum L.

106. Cube. Folded, showing the fold near the perforation. Slightly corroded.

No. 3552. AC III, KX/A6g, -35 fi. Stratum L

107. Cylinder square with double chamferred edge. Moulded, cracked at various centres.
Pale %n;een with yellow veins and impurities.

0. 1057. AC III, Room 128, -35 ft. Stratum L.

B. BLUE-GREEN GLASS

There are twelve beads of hluc-grec:'tiélass. which resembles the Persian blue
shade. Only three amongst them are stratified and are attributed to Strata 1Ve and L.
These are mostly of cane-glass wound on a spoke and in several cases flattened to form a
lenticular shape when the glass was plastic. Only four beads in this series are illustrated.

Nos. 1o8-111 (fig. 5; pl. XIV)

108. Bicone circular. Produced by wire-wound process.

Surface.

10g. Rectangular tabular. Produced by wire-wound process and flattened to shape.
Surface.

110. Rectangular square.  Moulded.

No. 10204. AC IV, MIX/N7j, ~42 ft.

t11. Diamond-shaped tabular. Wound cane flattened to shape.

No. gg22. AG VII, GIV/Ese, —40 fi.

35



ANCIENT INDIA, NO, B
C. BLUE GLASS

Of the thirtythree blue glass beads a very large percentage is coloured with cobalt.
or copper, the former having a very deep shade of blue and the latter with a pale shade
of blue. These are distributed in Strata IV to I. The glass is generally of a very good
quality and the beads are moulded, there being only a few instances bf cane-glass.

¢ shapes do not indicate much variety, the most popular shape being spherical
and oblate beads. There are four short cylinder beads ; only one example, no. 112, has
a barrel shape with a lenticular section and lug-collars and belongs to Stratum IVa, being
in conformity with a large number of similar specimens of comparable date in north and
south India. :
No. 112 (fig. 5 ; pl. XIV)

112. Barrel with lug-collars, lenticular.
No. 6987. AC III, KIX/P6a, —48 ft. Stratum IVa.

Another variety of blue glass, having a very bright turquoise shade, is represented
by nine beads. None of these is dated earlier than A.n. 350. Besides the usual spherical
and oblate shapes, the following are noteworthy.

Nos. 113-116 (fig. 5; pl. XIV)

113. Long barrel square. Shaped on a spoke.
No. 6g71. AC III, KIX/E6f, —45 ft. Stratum Illa.

114. Bicone circular. Same glass as above.

No. 1137. AC III, KX/A4j, —43 ft. Stratum IIL

115. Bicone hexagonal with annular perforation. Same glass as above.
No. g088. AC V, QVIII|O3j, —49 ft.

116. Diamond-shaped tabular. Folded.
No. g227. AC VII, GV/D8e, —41 fi.

Besides these there are two very old specimens of blue glass, the colour of which
cannot be matched on account their iridescent surface. Immersion in water renders
them pale bluish and indicate that they are of cane-glass. These have the common
spherical shapes and are valued only on account of their high antiquity.

Nos. 117 axp 118 (fig. 5; pl. XIV)

117.  Spherical. Canc;g]ass. Pale blue, iridescent. Much corroded.
No. 8gog. AC III, KX/Lib, 60 ft. Stratum VIIL

118. Spherical. Pale blue, highly iridescent.
No. 3178. AC V, QVIII/Psh, -6} fi.

D. BLUE MILLIFIORI GLASS

Of special interest to the technician is a small barrel lenticular bead with lug-collars,
having a millifiori pattern on it. It is a folded bead having a blue core, and the decoration
consists of several vertical hatchings in red, white and black in a double-black border.
The pattern is laid slantingly across the body of the bead. This mosaic bead is unfor-
tunately not very clearly stratified, but similar beads appear to have had a wide
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distribution in the Gangetic valley. Two identically decorated specimens are in the Lucknow
Museum, said to have come from Bhita. I have seen another specimen from Rajghat,
in the Bhiarat Kala Bhavan, Banaras, and a third one, from Madhuri, is in the author’s
collection.

No. 119 (fig. 6 ; pl. XIII B)

119. Long barrel lenticular with lug-collars. Folded, with blue core. Decoration consists
of several vertical hatchings in different colours in a double-black border.
No. gg3. AC IV, MIX/H6b, —40 ft.

E. ORANGE GLASS

Seven short barrel annular beads are of an orange-coloured glass and are distributed
in Strata IV and III (A.D. 100-750). A microscopic examination shows that the orange
colour is due to cuprous oxide held in small particles and the dull opaque appearance
is due to devitrification of the glass. This glass is invariably opaque; and annular is the
common shape in the majority of the beads from various sites I have examined. The
earliest specimens of this glass are from Taxila (fourth century B.C.) ; at Kausimbi beads
of this glass are dated 50 B.C. to A.D. 200. At Tripuri, annular beads occur in Stratum
IV and are dated about a.p. 200. A few specimens from Ujjain are preserved in the
Gwalior Museum but are not accurately dated. A string of two undred and eighty beads
of this glass collected from Birbhum by Mr. E. F. O. Murray is in my possession.

From the number of known specimens it appears that annular beads of this variety
of orange glass were very popular in the early centuries of the Christian era.

No. 120 (fig. 6; pl. XIII B)

120. Tabular annular.
No. 660z. AC V, QVIII/Nga, -42 It

F. RED GLASS WITH WHITE CORE

Amongst the surface-collections of red glass beads, one specimen (not illustrated) is
very interesting. It is a cylinder tube bead, having a white porcelainous matrix, over
which a transparent red-coloured glass is coated. ads of this variety of glass occur
in the Sitava stratum at Kondapur® ; and - solitary specimen associated with
Roman potsherds was dug out from a tank in the Kanheri caves near Bombay. They are
also known from Patna l(]gatna Museum no. Sbk. 35/670) in the Bulandibagh -excavations.
This glass, probably Venetian in origin, is also seen amongst the imported beads in
Ladakh.? hey are also known from Rhodesia’ and Fayum in Egypt.

G. GOLD-FOIL GLASS

Eight beads are of gold-foil glass. This is a special type of glass beads in which a
layer of gold foil is pressed on a glass matrix when hot and is laid over again with another

' Dikshit, Some Beads from Kondapur, pl. IV, 212. »

2 Cf. Indian Antiquary, XXXIV (1905), p. 209.

3 Bulletin of the Baroda Museum, 111, pt. 1 (1945-46), p. 55 ; sec also Beck’s report on Rhodesian
beads in Caton-Thompson, Jimbabwe (Oxford, 1931) and on the beads from Mapungubwe in Foucher,

Mapungubwe (Cambridge, 1937), pp. 103-13.
57



ANCIENT INDIA, NO. 8

coating of transparent glass. As the foil is not a good cementing material, the material
does not form a homogeneous mass and the tendency of the beads is to break at the foil-
layer. This accounts for the several fragmentary beads recovered from excavations.

A unique feature of the present collection i¢ a row of four segmented beads, no. 121,
which have not been separated for being made into individual beads. The matrix is
made of long canes and, when overlaid with foil, appears to have been dipped into a batch
of colourless glass. The flakes of this secondary layer of glass show signs of corrosion starting
from numerous centres and have a crackled appearance.

Most of the beads are unusually large spherical or standard barrel in shape and have
a collar-like effect at the edges where they are separated by notches made in the long
cylindrical tubes out of which they are prepared.

Beads with gold foil have a very large distribution in India. In northern India they
are known from Bhita, Patna, Masaon Dih, Kau$ambi, Ujjain and Tripuri. At Bhita
thev were recovered in the 19og-10 excavations but were not very accurately dated.!
A:’l'(auéimhi seven specimens are dated 300 B.C. to the second century A.p. The Tripuri
specimens occur in Stratum IV and are dated about A.D. 200. The rest of the specimens
are from surface-collections and are therefore not datable.

In south India beads inlaid with gold foil are found in the Satavahana strata at Nasik,
Kolhiapur,® Kondapur,3 Chandravalli, Karad* and Arikamedu.

e beads from Ahichchhatrd occur mostly in Stratum III (A.p. 350 to 750), and
two small fragments are from Stratum I. From the four beads in segments referred to
above it appears that they were manufactured locally.

No. 121 (fig. 6 ; pl. XIII B)

121. Four segmented circular beads. Matrix made of long canes.
No. 8065. AC IV, MIX|N2b, —44 fi.

H. RED GLAss
(i). Dark-red opaque

Five beads are of a dark-red opaque glass and are distributed in Strata VIII to 1L
With the exception of one bead, which is moulded, all are made from long canes and are
fire-polished. They are the usual cylinder oblate beads and represent a common shape
of copper-red glass very widely distributed throughout India. At Kau$ambi this glass
* is known to be popular in the second century A.D., but one specimen is dated about 200 B.c.
At Patna beads of identical glass occur in depths ranging from 7 to 21 fi. below surface
at the Kumrihir site (thirtysix beads in the Patna Muscum) ; a very large collection of
similar beads from Dhalbhum Pargana, District Singhbhum, is in the writer’s collection.
They are frequent also at Rijghit, Masaon Dih and Ghosi, and I have seen a few beads
of this glass from Taxila in the Indian Museum, Calcutta. In the excavations at Tripurl
they are quite common in the second century A.p. levels. The Gwalior Museum preserves
some beads of identical glass from Ujjain. In the south such beads are known from
Maski, Kondapur, Paithan, Nisik, Chandravalli and Arikamedu. At Kolhdpur they

—
t An. Rep. Arch. Surv. Ind., 1910-11 (Calcutta, 1914), pp- 92-04-
* Sankalia and Dikshit, op. at., p. 144.

3 Dikshit, Some Beads from Kondapur, pl. IV, 206-0q.
+ M. G. Dikshit, Exploration at Karad (Poona, 1949), pl. Xla, 5-6.
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are associated with the Satavihana stratum, and the same date is provided by several
specimens from the Arikamedu excavations.

The solitary bead from Stratum VIII is the only early example of this glass known
to me, along with the other specimen known from Kausambi (200 B.C.).

A microscopic examination reveals copper as the main colouring agent for these

&3 0
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&R 9
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pe. @

124 125 126

127 128

129

131

Fic. 6. 119, blue millifiori glass; 120, orange glass

+ 121, gold-foil glass; 122, dark-red opaque glass;
123, bright-red glass; 124

and 125, black glass; 126-129, copper; 130-133, lerracolia. i
No. 122 (fig. 6 ; pl. XIIT B)

122. Long cylinder circular.

No. 3733. AC II1, KX/A7h, —43 ft. Stratum 1L
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(ii). Bright red

Besides the dark-red beads referred to above, the collection includes a large bright-
coloured red bead. The bead, no. 123, not clearly dated, is opaque and its colour is
almost similar to the gunja berry-seed, which is very largely used by goldsmiths in India
for weighing purposes. I have seen some aboriginal women wearing identical glass beads,
which they believe is prepared out of some sced. A few specimens from Mandla and
Bastar, Orissa, are also preserved in the Central Museum, Nagpur.

No. 123 (fig. 6; pl. XIII B)

123. Long cylinder circular.
No. gg2. AC IV, MIX/Nif, -45 fi.

I. BLACK GLASS

Black glass is represented by fifteen specimens, of which nine emanate from stratified
deposits. The oldest specimen, no. 124, is attributed to Stratum IX, thus being the
earliest recorded specimen. There are three beads from Stratum VIII and two from
Stratum I, leaving a wide gap for the intervening period. Some amongst six unstratified
beads may belong to this period, and it is fairly certain that black glass was in use at the
site throughout its life. There is nothing noteworthy about their shapes as they are of the
common spherical and barrel circular varieties, but a solitary specimen from Stratum I,
no. 125, has a bicone pentagonal shape, though much of its original shape has been lost due
to corrosion. There is a striking predilection for large beads in Strata IX and VIII,
and the tiniest spherical or oblate ones occur only in the upper strata.

All the beads are of opaque cane-glass and are fire-polished, the only exception being
the bicone pentagonal bead, no. 125, which is a coiled bead. It is not possible to deter-
mine the colouring agent without analysis.

Nos. 124 anp 125 (fig. 6; pl. XIII B)

124. Spherical. Wound on spoke.
No. 8948. AC III, KX/Lib, -65 ft. Stratum IX.

125. Bicone pentagonal. Wound on spoke. Corroded.
No. 4253. AC III, KIX/K8e, —42 fi. Stratum [.

J. BLACK-AND-WHITE GLASS

There are six beads in the collection in which a composite glass is used. This is
done by two processes, (1) by adding an intermediate layer of white glass in between two
strips of black (occasionally blue or violet) glass and by moulding them into the requisite
shape, and (2) by twisting a number of canes of coloured glass into the requisite shape with
an alternating band or bands of white introduced into the spirals at the time of finishing.

In the first process, the white band, which is homogeneous with the coloured glass,
assumes the shape of an intervening layer and if the coloured glass is sufficiently transparent,
the layer can be seen as if in an oblique cut well below the latter. In the second process
the canes of white glass appear in the core in the form of an encrustation or appliqué work.
Due to different coefficients of expansion this glass is liable to flake off and ]:cavcs a small
depression or groove on the core. Many old specimens generally do not retain it. In
the first process the moulded beads are often marvered, which is wrought with some diffi-
culties in the second process.
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Beads made by both the processes occur at Ahichchhatrd. There are two beads
roduced by the first process in which a white band is layered in between a bluish glass.
These millifiori beads have been described earlier in the section on blue glass (above, p. 56).

There are four glass beads of the second process, with layers of black and white glass :
all are done by spirally-wound canes. Two beads from AC III belong to Strata I and
11 and the other two are unstratified, though apparently of the same age as the former. Tt
would thus appear that the process was introduced quite late in the history of glass-making
at Ahichchhatrdi. OF the first process there are several early examples, particularly from
Taxila. I have not seen any example of the second variety in the excavated beads from
Kausimbi.

Of these four beads, which are not illustrated here, one, belonging to Stratum 11,
is spherical in shape and is made of spiral glass by the wound process, with a white thread
running on the core of the black glass which has partially flaked off. The second speci-

men, from Stratum I, is truncated bicone circular and is of black wound glass with a zonal
appliqué white band in the centre.  The third, from AC IV, MIX/H1f, -38 ft., is barrel
circular in shape and is of black wound glass with three white spirals. The last, AC V,
QV111/P5h, -64 fi., is also barrel circular and is of a black wound glass with three spirals in
white glass running from end to end on the core, leaving depressions in the flaked white
portion.

17. BEADS OF COPPER

Only a few metal beads are known from Ahichchhatra, all of them being of copper.
Of the seven specimens here considered, four are from unstratified deposits, while the rest
belong to Strata VIII to III. In spite of the small number there is an interesting variety
in the shapes. e

The oldest copper bead, no. 126, from Stratum VIII, is a small cylindrical tube
fashioned out of a thin sheet of copper ; its overlapping end has not been soldered. Exactly
identical beads of gold have been found in the megalithic burials at Brahmagiri,' and
in the cists at Maula Ali in Hyderabad State. It is probable that these coiled objects were
intended for ear-plugs and not beads. e

The next in date is a small toggle-bead, no. 127, of unusual shape, being cylindrical
with conical tops at either end.  This specimen belongs to Stratum V. In the excavations
at SiSupalgarh large-sized terracotta ear-ornaments of this shape were found. Similar
ear-ornaments are also to be seen amongst the sculptures at Amaravati and Nigiarjunakonda.

To Stratum III belongs a medium-sized spherical bead, about Ll)n in diameter. To
this class should be added two small oblate beads with annular les, not accurately

dated.

One of the beads, no. 128, from Stratum I, is small barrel bead shaped like a conch-
shell. Half of the barrel is incised with a spiral line and in the other half a crossed line is
drawn to indicate the columnar opening in imitation of a conch-shell. This shape is

robably due to the sacred association of the conch-shell (fasikha) from very carly times in
Pndia. ‘As an auspicious object it is mentioned in early Indian literature like the epics®

and was venerated alike by the Buddhists® and the Jainas. The faskha was worn by

* Ancient India, no. 4 (Delhi, 1947-48), pl. CXX B. :

'Mmﬂﬂ, DID[!B-PHWai B2. 20; Var.':hamlhim’s Epﬁ.ﬂfﬂﬂﬁlﬂl‘.ﬁ, ed. H. Kern {Iﬂﬂﬂﬂ, lBﬁfﬂ.
LXXX. s, classes the conch-shell as onc of the twentytwo gems.

sCf. Mahdvamisa, XI. g0-31, Dipavarisa, XI. 32-33.
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perforating the shell iself* or by carving imitations thereof. Examples of the former
type are known from Harappan sites and even from Taxila.*

Beads imitating conch-shells are common in terracotta and glass. For example,
several terracotta beads have been found in Kondipur, and an analogous example is
provided by a specimen from Bairant, preserved in the Bhirat Kali Bhavan, Banaras.
At Gaya Cunningham found two similar coral beads in the Mahibodhi temple.? At
Maski there is a large number of black glass beads of the same shape. The Allahabad
Museum also preserves a dark-blue glass bead of this type, said to have been obtained
from Kausambi. A few terracotta specimens, findspot unknown, are also in the author’s
collection.  But the shape is very rare in metal : a gold specimen,* believed to be of
Kushan or Gupta date, is known from Bhita, while none of copper is known to me.

Of exceptional interest is a small unstratified copper bead, no. 129, shaped like a
standing human figure, with its legs apart and feet joined together. The arms rest on
the waist and the head is indicated by a small non-descript rounded projection above the
neck. The lower extremities are shaped like a rhombus. A large perforation runs through
the waist, probably for stringing with a series of similar beads. r'ic figure exactly resembles
some of the terracotta figurines from Ahichchhatrd, which are described as vamanaka
and attributed to Stratum IV.®>  On account of the striking resemblance of the copper
bead with the dwarf figurines noted above, I am inclined to believe that it is of the same
age as the figurines.

The exact purpose of this bead is not known, but some cult-significance is not unlikely.

Nos. 126-129 (fig. 6 ; pl. XIII B)

126. Long cylinder circular, fashioned out of a tube.
No. Bg55. AC III, KIX/Pgb, 61 fi. Stratum VIII.

127. Toggle-bead, cylindrical with conical ends.
No. 8742. ACIII, KIX/P1og, —52 ft. Stratum V.

128. Barrel, shaped like a conch-shell.
No. 4053. AC III, KIX/E2b, Room 128, Stratum I.

12g. Bead shaped like a human figure.
No. 6587. AC 'V, QVIII/Pyj, -73} fi.

18. BEADS OF TERRACQTTA

Comparatively very few terracotta beads were unearthed at Ahichchhatrd. Besides
some specimens occurring in different localities, the largest number was obtained in a
room from Stratum III, assigned to the Gupta period. These beads, twentysix in number,
are grey in colour and were baked very hard under a high temperature. While most of
them are without any slip, a few bear a highly burnished black slip. They are the most

" The earliest use of a perforated shell as an ornament goes as far back as the Aurignacian
period in France ; cf. specimen illustrated by H. Beck, * Classification and nomenclature of beads
and pendants’, Archaeologia, LXXVII (Oxford, 1928), fig. 25 A 4. Carnelian and other imitations
are common in Egypt from the Vth Dynasty to Roman times. W. M. F. Petrie, Amulets (London,
1914), E];c 107-22.

’ k, Beads from Taxila, pl. VIII, 41-42.

*A. Cunningham, Mahdbodki (London, 18g2), pl. XXII, 28.

4 An. Rep. Arch. Surv. Ind., 1911-12 (Calcutta, 1915), pl. XXXII, 6.

* Agrawala, op. al., p. 118.
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common forms of the arecanut-shaped beads, known from several sites in India, and are
therefore without any interest. The arecanut is also the shape of two other beads from
unstratified areas. The most popular shape at Ahichchhatra seems to be the spherical
one, which is represented by as many as twelve beads.  All of them are ofa pale yellowish
colour of medium or fine-grained grits and are without slip of any kind.  Only one speci-
men is of grey colour, similar to the number of arecanut-shaped beads referred to above.
These are distributed mostly in Strata V to IIL
The special forms are listed below.

Nos. 130-133 (fig. 6 ; pl. XIII B)

130. Ghata-shaped with a collar at one end, annular. Such beads simulate the shape of pots
with constricted neck and occur in all levels of Kau$imbi (500 B.c. to A.D. 200), but are more common
in the 100 B.Co-A.D. 100 levels, and at Bhitd, Chirayyd Kot, Ujjain, Masaon Dih, Taxila, Peshawar
and Tripuri, at the last place in about A.n. 200 levels.

No. 3169. AC V, QVIII/Uga, -63 ft.

131. Ghata-shaped, but with a more globular and less squat body and a rounded collar,
Fine-grained yellow colour with a yellow slip on exterior.
No. 10752. AC XV, PVIII/E6a, —61 fr.

132. Plano-convex circular with wheel-striations. Coarse fabric with a yellowish slip. A rare
shape.
No. 6607. AC V, QVIII/P4j, —73 ft. 6 in.
133. Amalaka-shaped. Of dark brown colour, well-fired. The shape is common at Konda-
ur, Kausambi, Bhitd, Chirayyd Kot, Rijghat, Masaon Dih, Azamgarh, Paithan, Arikamedu

author’s collection) and Tripuri (A.p. 200 levels).
No. 8014. AC IV, MFX}'S;]}:. -42 fi



STONE AGE INDUSTRIES NEAR GIDDALUR, DISTRICT KURNI_.‘IDL
By K. V. Sounpara Rajan

In 1949 the Prehistoric Expedition led by Professor F. E. Zeuner of the Insittute of Archaeology,
University of London, visited, among other sites, those near about Giddalur, a town in Kurnool District
in the northern part of Madras State. ~The author of this article, a member of the Expedition, describes
here the implements collected from these sites at the time of the visit. It should be noted that more than
two decades back the lithic industries of the same area were studied and reported on by Burkitt and
Cammiade, who came to the conclusions that there had been a cycle of pluviation and interpluviation
in the region that might correspond to the Hfmqf?an cyele of glaciation and interglaciation and that
typologically the tools had striking similarities with those from south Africa.  Both these conclusions
are of far-reaching significance, and any fresh light on the industries is therefore welcome.
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1. INTRODUCTORY

ments of prehistoric cultures was brought out more than two decades back by the
discovery of unknown Stone Age cultures in south-east India by Cammiade and
Burkitt. Their work, published in 1930,' was based on observations made at a large
number of sites in the region under study, though the tables of data produced by them

THE potential importance of south India in the elucidation of the origin and move-

: ‘_M. C. Burkitt and L. A. Cammiade, “ Fresh light on the Stone Age of south-east India’,
Antiguity, September 1930, pp. 327-40.
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were from some four or five selected areas viz. the Bhavanasi gravels, where a good cliff-
section was obtained opposite the village of Krishnipurat at the western entrances of the
Dornili-Atmakur pass of the Nallamalais ; Yerrakondapalem, near the eastern entrance
of the same pass ; Gundla-Brahmeg§varam situated on the top of high mountain-valley on
the bank of Eundiakamma river ; and Giddalur, a town near the Nandikanama pass, past
which two rivers, Sagileru and Enumaleru, flow and meet.'

This search, while bringing out four salient lithic cultures of diflerent ages starting
from the earliest handaxe industries of quartzite to the latest microlithic industry of agate
and quartz, also revealed climatic changes characterizing the stratigraphic sequence
represented at the different sites and their relationship with the changing tool-techniques
and types involved in these industries and thus laid the foundation for the postulation of
a pluvial cycle which was likely to have taken placein the Indian peninsula corresponding
to the Himalayan glacial sequence demonstrated by De Terra and Paterson.

Further, the series of industries classified according to their technique and the dat
physique of the tools were shown by the authors to have almost similar counterparts in south
Africa. Particularly a significant basis was found for a general correlation between the
succession of climatic changes in these two widely separated areas. Thus, the alteration
of pluvial and dry periods from the Early Palaeolithic times to the Mesolithic in both
south-cast India and south Africa appear to be strikingly similar as a result of these
investigations.

is exploratory work was not followed up by a further examination of the problem
until 1949, when the Prehistoric Expedition of the Department of Archacology of the
Government of India, led by Professor F. E. Zeuner, Geochronologist of the Institute of
Archaeology, London University, and Shri V. D. Krishnaswami, was able to visit and
study some of the sites mentioned by Cammiade. Among the sites visited were those
around Giddalur, where a good collection of stone artefacts was made. While it will be
too premature to dwell upon the climatological aspect of the problem in this area pending
the report on the soil-examination and anaﬁ*sis by Professor Zeuner, a study of the general
typological and technological characteristics of the recovered artefacts is recorded in the
present paper by the author who collaborated in the expedition, and the palaeolithic
and microlithic industries of the sites around Giddalur are discussed.

While Burkitt and Cammiade did not observe elements of their series III and IV
around Giddalur, our collections do possess representatives of these two series also. The
study of the tool-collection from these sites further indicates that while only seriesTand II
of Burkitt and Cammiade are mainly found at Giddalur I, series III and IV are largely
to be found at Giddalur IT (Narasihhakonda), which has, however, a few elements of series
I and II also. Excepting an Acheulian handaxe from the section in Giddalur IT area
(no. 23) and a parallel -sectioned cleaver of the Acheulian phase (no. 56) from the
implementiferous zone of the Talapalle section, the collection is all from the surface, ei
the river-bed or the top of the river-banks. At Kanchipalle and Tilapalle, the industries
are representative mostly of series I, though the latter has a Middle Palaeolithic influence
observable in its handaxe facies. Tools from both these sites are very heavily rolled.

2. PHYSIOGRAPHY AND GEOLOGY OF THE REGION

Two long ranges of hills, the Nallamalais on the east and the Erramalais on the
west, divide Kurnool District north and south into three well-defined zones. The

‘It is unfortunate that exact locations of Giddalur *A’, ‘B’ and ‘C’ have not been given by
Burkitt and Cammiade in their article.
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easternmost of these sections, which includes the taluks of Cumbum and Markapur, is about
6oo ft. above sea-level and is very hilly. Throughout the greater part of its length a range
of hills known as the Velikondas, a part of the Eastern Ghats, divides it from Nellore.
Between this range and the Nallamalais to the west several low parallel ridges cut up the
country into valleys, and through these linear ridges the hill-streams draining the eastern
slopes of the Nallamalais have forced their way. Some of these gorges thus hollowed have
been dammed for irrigation. The most picturesque of these is the Cumbum tank formed
by an embankment across the Gundlakamma niver. ° This fine sheet of water is about
5 miles long by 3 or 4 broad. It is nearly surrounded by picturesque hills and several
rocky islets stud its bosom.”*  This river cuts a huge gorge between Cholliveedu and
Turimella.

The chief rivers among the eastern section of the district are the Gundlakamma and
its tributaries, the Rallavigu, Tigaleru, Duvvaleru, Sagileru etc., all rising in the Nalla-
malais. The Gundlakamma has its source near Gungdla-Brahmesvaram and enters the
plain through the gorge of Cumbum. The Sagileru flows south and drains the country
towards the Pennar in Cuddappah District. It is this river that flows past Giddalur town
and has a tributary Enumaleru joining it near Talapalle.

Geologically, Kurnool occupies the centre of a basin consisting of two great Azoic
formations, namely, the Cuddappah and Kurnool systems, the latter series resting un-
conformably on the upturned edges of the former series. The eastern section, of which
the country around Giddalur is a part, belongs to the Nallamalai quartzites. The central

art belongs to the latter (Kurnool) system characterized by limestones and quartzites.
he westernmost part belongs partly to the Cuddappah and partly, along the extreme
west, to Archaean formations consisting of granitic rocks of no particular interest.

There is an intercalation of shales and quartzites?® in parts of the middle and eastern
section of the Kurnool area. The Sagileru plain, however, is occupied entirely by the
middle Nallamalai (Cumbum) shales underlain by Viramkonda (Byrenkonda) quartzites.
The Sagileru shales are often quartzitic and more whitish or as -coloured than those
further north, which are grey or purple. They are highly cleaved oblique to the bedding
planes and weathered along the cleavages into silvery platy bits.

3. THE SITES AND THEIR STRATIGRAPHY
A. Gmparvr 1

The cliff-section in the Sagileru river by the bridge near Giddalur was the first site
examined. This and the following two sites together will be called as Giddalur T in this
paper. Here the river meanders, and where it strikes the opposite, bank after swinging
the section revealed above the water-level (in March) is basal weathered rock,upon which
“is a deposit of cemented gravel overlain by a layer of river-silt, and this again is super-
imposed by a loose pebbly deposition of a comparatively much later origin. The entire
cliff is only 10 ft. high.

' T. J. Newbold, in jour. Asiatic Soc. Beng., XV (1846), p. 302.

«There is an interesting occurrence, a mile east-north-east of Sanjivaraopeta on the Giddalur-
Cuddapah high road, of a N.W.-5.E. linear tract of country covered by a layer of rounded pebbles and
blocks of quartzite and sand about 6 fi. thick above the Nallamalai shales. It was also revealed in a
well-section west of Igvannapalle. * Geology of parts of Kurnool and Cuddapah Districts °,

Geological Survey of India, Progress Report far 1949-50 (Sept. 1951).
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South of the S.P.G. mission bungalow in Giddalur town on the Sagileru the river-
section shows gravel in a highly cemented condition lying in between the bed-rock and
modern flood-loam (pl. XV ij. The cliff is about 10-12 ft. above water-level, and on the
top are observed a scatter of small chips of quartz and chert among which occur micro-
liLEic flakes.

Between the 8oth and 81st mile-stone on the Giddalur road, north of the railway line
and between the road and river Sigileru, the high ground above the bridge-section contains
a dense and extensive scatter of pebbly gravel lying in the undulations. A good number of
handaxes, cleavers and flakes was picked up here.

The occurrence of a consolidated gravel-bed in the lower levels and of a loose gravel-
bed capping the sections on the high ground mentioned above may probably be indica-
tive of two aggradational phases, and the phase of loamy sand in betaveen may mean an
arid condition, even though the coarse loose top-gravel phase may itself be regarded as an
evidence of a comparatively dry condition, perhaps much less arid than the preceding
sand-phase. This would suggest a progressively warmer climatic condition. The shaley
bed-rock is, in its upper part, in a cleaved and weathered state, and its lower paris comprise
a good laminated shale. Further, where the lower gravel-bed is found resting on the bed-
rock itself, it is cléar that the aggradation-cycle must have started while the river was
flowing on the rock-bench.

B. Giopavrur 11

About a mile south and south-east of Giddalur town, near Narasimhakonda, is
another site (indicated as Giddalur 1I), where also the section of the Sagilern and its
gullies contain the gravel-stratum. The implements were, however, found generally
on the surface above the section. Near about this place but in greater frequency at the
foot of the hill immediately to the east and again on the surface were picked up microlithic
artefacts, some of indisputable shapes and appearance (below, p. 8g).!

C. TALAPALLE

Near Tilapalle village, about 5 miles south-west of Giddalur, a stretch of about a
furlong of the river Enumaleru was studied. In the first section nearest to the village it is
a very low cliff, not higher than 5 ft., the lower part of which is a pebbly layer, and the
upper E:;t_mnaists of recent flood-loams (pl. XV B). At this place the flood-plain terrace
in the is entirely covered with a dense gravel-spread teeming with implements mostly
rolled. They contain essentially series I tools and seem to come down from heights during
a pluvial phase, carried down and deposited as detrital pebble-beds devoid of stratification.
Farther away from the village, where there is a swing of the river, the cliff-section is a
well-stratified deposit as much as 20 ft. thick. The cemented gravel-layer here is of a
thickness of 6 ft., in which a good large-sized cleaver of parallelogram cross-section and
pebble-butt (no. 56) was noticed in sifu.

e sequence of deposits from top to bottom is as follows :—modern flood-loam,
about 5 ft. thick, underlain by reddish earth with kankar-deposit, which immediately
overlies the cemented implement-bearing gravel-bed, itself resting upon the basal shaley
rock exposed to a height of 4 ft. above the then water-level and having a marked obliquity
towards the east.

*This Giddalur II area deserves a more intensive study for a greater clarification of stratigra-
phical and climatological data.
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ID. KANCHIPALLE

Three miles west of Giddalur and about half-a-mile south of Krishnamsettipalle is the
site Kanchipalle marked by a gully probably pertaining to the Enumaleru river. The
gully is full of huge rolled pebbles and flakes essentially of Clactonian technique. A few
Abbevillean-looking tools with pebble-butt and one good Acheulian pyriform handaxe
were noticed among the pebble-scatter there. There is no section available at the gully,
and a well-section nearby reveals only soil over shales.

4. EYPOLOGY OF THE PALAEOLITHIC INDUSTRIES
A. GmparLuvr I

' The collection made from the site Giddalur I contains essentially tools belonging to
the series I and II of the classification of Cammiade and Burkitt. But at the same time
one can divide them on the basis of Jat pﬁjnl'ﬂu as well, and it is noticed that almost in-
variably the carlier tools such as the Abbevi eo-Acheulian handaxes and the rostrocari-
nates are more rolled than the evolved Acheulian coups-de-poing and cleavers and other
flake tools. One of the important features noticed in the collection is the occurrence of
the rostrocarinate and ° Victoria West ' forms (nos. 1 and 2 respectively) among the
specimens of the carlier series. These implements, made out of pebbles, as is very apparent
by the cortical patches often preserved on them, have been boldly flaked and have irregular
rims. The rostrocarinates particularly are of the largest size (8 in. to 10 in. in length and
4 in. to 6 in. in width) and have a flat ventral plane and a keel-like dorsal surface with a
high cortical-patched butt-end. These features were noticed by Mr. Burkitt here as well
as at Chodavaram. The Victoria West type, which assumes its name from its havin
been first noticed at Victoria West in South Africa, has the special feature in the ventra
surface being formed almost entirely by the removal of one si le flake and the tool havin
a pointed end. Owing to the first-mentioned feature the tool has a mildly crooked tip-en
also. The occurrence of this type in south-east India is considered by Bur itt as of extreme
importance and as a sure indication of the connexion existing between this region and
south Africa. In south Africa this tool, though Lower Palaeolithic in date, is connected

vwith the first appearance of flake industries.

Pebble choppers with both unifacial and bifacial flaking are also present. While
at Giddalur I they are mostly on irregular and full pebbles recalling the Kafuan or Oldowan
counterparts, at Giddalur I¥ they are made often on split pebbles and resemble closely the
Sohan pebble chopper-chopping tools of north-west India. It would indeed be interesting
to ascertain the technological ¢ increment * in these two pebble tool-types in the Abbevilleo-
Acheulian assemblage in this area from collections made in sifu. At the same time, their low
percentage compared with the prolific variety of biface cleaver forms in the industry might
suggest the pebble-element as an autochthonous and integral part of the main core-tool
tradition of the south.

There is a good representation of Abbevilleo-Acheulian tools which are characterized
by irregular or wavy margins, remnants of cortical patch in the butt-end in many cases
and an almost elliptical cross-section. Often both the dorsal and ventral sides have a
mid-rib, but in almost all the cases the tip is pointed. A majority in this group is in a much
rolled condition.

The next important group consists of ovoid tools (nos. 10 and 11) and flake-made
handaxes (e.g. no. 7), presumably of the middle to late Acheulian . The ovoids
range from narrow and elongated specimens with jagged rims and elliptical cross-sections
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to those which are very wide and almost discoid in shape with fairly well-chipped sides,
straight rims and lenticular cross-section. The handaxes include extensively chipped pear-
shaped specimens (nos. 8 and g), the tips of which are sharp and pointed and which have
a biconvex cross-section. These have a comparatively much fresher look than the
Abbevilleo-Acheulian group mentioned above and are much lighter in weight and more
regular in shape. There are also two broad-ended handaxes (e.g. no. 12) which would
have to be ascribed technically to this group and which form, as it were, the transition-
group between handaxes and cleavers in the middle Acheulian period. These have a
thick pronounced butt-end and narrowing body, ending, however, in a narrow cleaver-
like straight edge.

There is a fine group of cleavers which either are ordinary bifacially-chipped ones (e.g.
no. 13)—the descendants of the two specimens mentioned above—or are the results of single
Vaal technique of cleaver-edge-making with a rather squat, almost semi-circular shape (e.g.
no. 14), or of the double Vaal technique with parallelogram cross-section. Among the
last-mentioned group there is one tool (no. 15) which is a text-book specimen, as it were,
of the double Vaal technique, owing to its most carefully chipped margins containing the
flake-scars on either side and a most regular parallelogram cross-section and a cleaver-
edge obtained as a result thereof.

The advanced Acheulian coups-de-poing are represented by a group of four speci-
mens (e.g. nos. 8 and g), which are extensively chipped on both sides and are of a regular
shape with a pointed tip and biconvex cross-section. One of these (no. g), though well-
made, is of small size.

As far as our collection goes, Giddalur I does not have any Levallois flakes. The
flakes are all Clactonian in technique and range from large and oblong ones with a smoother
ventral flake-side, a prominent bulb and occasional ripples to a few small ones which are
roughly triangular in shape and have been the result of either straight hits on top or oblique
hits from across the sides. Some of the flakes have a serrated edge perhaps denoting use,
and one of them has got a wide notch on the side which may indicate its having been used
as a hollow scraper A

The cores are all Clactonian cores, largely of the biconical or discoidal types (e.g.
no. 16) of medium to small sizes. Among them are two scrapers (nos. 17 and 18), both
of them of the hollow scraper variety, with the functional notch much battered probably
due to utilization. !

The rest of the collection consists largely of a miscellaneous group of waste flakes
and mﬁct& discarded during the process of the fabrication of actual tools.

ere is one single specimen of a bladish flake on greenish quartzite of plano-convex
section with flat underside and parallel margins. It is either broken or was deliberately
truncated, as the bulbar and the tip portions are absent. This should actually belong
typologically to the series III of Burkitt, and it has probably strayed into the Giddalur 1
site by accident and thus may have nothing to do with series I of this site.

Itis ?R t from the composition of the collection that the prominent groups in
this site would be those of the Abbevilleo-Acheulian bifacial industry with a pebble-tool
accompaniment and a Clactonian flake-technique.

B. Gmparvr 11

While in the collections from Giddalur 11 also the tools of the Abbevilleo-Acheulian
facies are represented, it must be mentioned that the tools are all comparatively smaller
in size, rostrocarinates and Victoria West types are absent and a certain proto-Levallois
and Levallois trend in flake-making is present, which shows an advan industry. A
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STONE AGE INDUSTRIES

feebly represented group of coarse burinate flakes, three in number (e.g. nos. 36 and 37),
and another better represented group of blade tools and bladish flakes, five in number
(e.g. nos. 38-40), would seem to accentuate, from the typological point of view, the
development noticeable in the industry. Most of the flakes (Clactonian and Levallois)
and the scra]l:n:rs are quite small and would seem, on the whole, to be part of an
Upper Palacolithic tool-assemblage. Levallois and proto-Levallois flakes together almost
equal the Clactonish flakes. Even of the cores a majority is of less than average size of
a normal residual core of a Lower Palaeolithic industry.

This would mean that in Giddalur II site we have an industry essentially pertainin
to the series IT and III of Burkitt and Cammiade along with representatives of series L.
As will be seen (below, p. 8g), series IV also forms a distinctly prolific group at and near
Giddalur I site.  The view expressed by the scholars mentioned above (p. 66) that when
admixtures from series 11 and IV are eliminated series III industry appears very poor,
while series IV industries are individually rich, seems to some extent to be corroborated
by the collections under review, even though the blade-element seems to have been
sufficiently represented in our collection.

While the industries of series I of Giddalur I are very much rolled, the corresponding
artefacts in Giddalur II appear to be comparatively more fresh-looking. This may imply
that the earlier facies of Gigc‘ialur I1 woulcr belong typologically to the end of series 1 and
the beginning of series 11, as further suggested by their much smaller size and better work-
manship. Of the eight tools in the Acheulian group in Giddalur II, three l[e.g. no. 24)
are made on flakes ; and of these one (no. 26, unfortunately half-broken) is of a very thin
cross-section and would seem to possess an ‘S’-twist. Of the rest one has a broad cleaverish
end, while most others (e.g. no. 35) have tongue-shaped ends. Of the four cleavers, two
(e.g. no. 27) are made on flakes and have a straight edge formed by a single Vaal blow ;
of %hc other two, one has an oblique cutting-edge, and the second (no. 28) is an exquisitely
made tri lar-shaped cleaver having a fine parallelogram cross-section, obtained by
double Vﬁuhluw& and exhibiting a fine secondary trimming ; the cleaver-edge appears
to be worn out by utilization.

It is possible to classify the flakes and flake tools into two clear rgruups on the basis
of size, material and workmanship. Thus, those of series IT are made of the same brownish
quartzite like the mass of the handaxes and are invariably bigger in size without much of
secondary trimming in most cases ; the other group consists of tools smaller in size and is
made on nish shaley variety or on lydianite. These tools are cither slender blades
with backing on one side or side- and end-scrapers with steep secondary retouch along
the working-edges. While Levalloisean technique is apparent on many of these (e.g.
nos. 29-33), there seems to be indications of punch-technique also, as is seen from the long
slender slices removed from the surfaces of some of the flakes. There are, besides, five
specimens (e.g. nos. 34 and 38-40) of what must be called bladish flakes. A few coarse
burinate tools available would :l‘:u belong typologically to. this series IIL.

C. TALAPALLE .

The collections from the Enumaleru river-bed near Taz!ggaﬂc have in the main
Abbevilleo-Acheulian characteristics, and the tools are large-sized and boldy flaked with
very little of stepped flaking perceivable. The material 1s almost entirely of quartzite,
save for a few specimens which are of sandstone, probably quartzite metamorphosed due
to long weathering. The entire bed was scattered with pebbles and artefacts, and except
some of the flake implements all the tools in the collections are heavily rolled. There
is one large-sized pebble chopper much rolled with jagged edge along a part of the periphery.
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One of the Abbevillean handaxes (no. 48) is made from a very large-sized pebble about
g in. long and 6 in. wide and is worked with bold flakes with decg scars bifacially with a
resultant thomboid cross-section owing to the mid-rib on either side. :

Side by side with Abbevilleo-Acheulian bifacial handaxes with or without pebble-
butt there is also a persistent element of flake-made handaxes (e.g. no. 51) fabricated on
large-sized flakes and with their upper part only slightly trimmed into a_handaxe shape.
There is a feeble representation of Victoria West type (e.g. no. 54). The Abbevillean
series alone manifests the gradual development in itself. There are tools with pebble-butt
and only ends slightly flaked into a sharp point. There are others (e.g. no. 50) which have
an almost lanceolate upper part and lower pebble-butt, and again we have those (e.g.
no. 49) which have a narrow cutting-edge rather than a tip-end with rough parallelogram
cross-section and thus stand technically in between bifacial handaxes and cleavers. There
are a few ovoids (e.g. no. 53), some of which have a laterally inverted “S’-twist “along the
sides. Rolled and unrolled cleavers of both ordinary bifacial flake-technique as well as
Vaal technique are found. One of these (no. 56), picked up in situ from the implementi-
ferous gravel-stratum in the cliff-section of 20 fi. Eeight mentioned above (p. 68), is a
boldy flaked tool with neat double Vaal blows resulting in a sharp cleaver-edge and a
parallelogram cross-section ; it has a pebble butt.

The flake tools include fairly retouched side-scrapers and two good specimens
of the hollow scrapers (e.g. no. 57), spoke-shaves as van Riet Lowe calls them, and the
flakes are big and small, discoid and tongue-shaped. One of the flakes (no. 59), which
is of a triangular shape with retouched edges, appears to have the platform somewhat
prepared though still obtuse-angled. There is one flake tool (no. 60) in which both the
upper and the lower sides are formed by major flake-scars with a positive and negative
huFb, and thus it is of a concavo-convex section and with a plain strikindg-platf-:}rm. The
broad edges at the lower part of the flake have been worked by secondary retouch into
a useful scraper.! This specimen may very reasonably be a precursor of the true
Mousterian and would be placed typologically in a Middle Palaeolithic industry.

Mention has been made of the emphatic presence of handaxe-like tools which have
on the underside the flake-scars and the bulbs. This would indicate that the Talapalle
industry is a mixed one because this feature demonstrates a Middle Palaeolithic influence
acting on a Lower Palaeolithic industry. In the present state of our knowledge we are
not able to fix the relative age of these tools in comparison to other truly Lower Palacoli-
thic Abbevilleo-Acheulian tools. The south African counterparts to these and

rticularly flake-made tools are found at Middledrift (Cape Province) in Stellenbosch
industry at Cofimvaba (Transkeii) and near Process Bridge in Orange Free State. These
have been shown to belong to the Middle Palaeolithic by the evidence from Taungs, where
clear stratigraphical superposition reveals the following sequence : Lower Palaeolithic,
Middle Palaeolithic and Smithfield. The occurrence of similar specimens in our collec-
tion, unduly rolled and in most cases with pebble-cortex and with the u side not
showing very neat trimming, would show that here it is the influence of a Mﬂ:lcllt; Palaeoli-
thic industry on the Lower rather than the presence of a Middle Palaeolithic industry itself.

This element in the Tilapalle industry together with the concavo-convex flake scraper
and the Levallois-like flake tool would tend to place it in the stage which would mark
the end of series I and the beginning of series IL.

*While this would appear to have its analogies in the south African Smithfield A tool-type,
it cannot belong to that industry which is much more modern than the main industries we are
dealing with here and which, as Burkitt feels, is an autochthonous growth with a restricted distribution
in south Africa and the result of a contact between the Fauresmith and the Wilton cultures.
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D. KANCHIPALLE

The Kanchipalle industry essentially comprises series 1. Abbevillean handaxe-like
tools and large-sized Clactonian tools, both of them heavily rolled and both retaining for
the greater part of the body the cortical patch, form the chief features. The cores are also
rolled and Clactonish. Nevertheless, truly Acheulian feature is present in the industry as
represented by one single regular Acheulian pyriform handaxe (no. 62) bifacially chipped
with secondary trimming along the edges and biconvex cross-section, though with a
flattish cortical butt-end. There are also among the flakes a few which have the cortical
patch non-existent owing to the primary or secondary preparation. The entire gully-
site is littered with large heavily rolled pebble artefacts and {lakes of the Abbevilleo-Acheulian
facies.  Its rolling is perhaps due to its transport from higher regions down into shallow
shingle-beds. It is this earlier bifacial industry that again forms a prominent feature of
the dense pebble deposit found in the bed of the rivers themselves, as near Talapalle on
the Enumaleru.

Representative tools from each of the four sites are described below.

Inventory of palacolithic tools from the four Giddalur sites

Sites
s : : | :
Giddalur 1 | Giddalur 11 | Talapalle  Kanchipalle

Pebble tools 2 ' 3 | i '
Rostrocarinates ... 2 : |
Victoria West 2 ! 1
ﬁhbw:lho—&chmﬂmn handaxes 13 , 6 9 i . 3
Acheulian handaxes 19 8 13 | I
Ovoids 14 _ i 7 l
Cleavers 6 i 4 |= 5 ' 12
Clactonian flakes and flake scrapers 11 | 30 E 10 I
Proto-Levallois ". 10 1 2
Levallois : 14 }
Bladish flakes ... 1(?) A=
Coarse burinate tools | 3 ! =0
Cores and core scrapers 10 | 7 3 | g

ToraL 8o 90 51 ! 19

Waste flakes excluded.
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=. DESCRIPTION OF THE PALAEOLITHIC TOOL-TYPES

_".-

A. Goooarur 1

(i). Handaxes and pebble tools (figs. 2 and 5 ; pls. XVI and XVII)

1. This is a good specimen of a rostrocarinate about 8 in. long, the underside of
which has a flat surface formed entirely by a single flake-scar and the upper side of which
is made into a pointed end by bold bilateral scars resulting in a middle ridge or keel with
a hump formed at the butt-end retaining the cortical patch. There is no secondary
working. Burkitt refers to good examples of this type.

2. This is a specimen exhibiting the Victpria West technique, made on a medium-
sized ovoid pebble. Its upper side has a cortical butt-end and flaking around the rest
of the periphery, ending in a slightly curved though pointed tip. A big flake removed
by a knock from across the right side formed the major part of the ventral side. It is this
big flake-scar which has given the crooked tip to the tool. Burkitt has mentioned good
specimens of Victoria West types similar to this one in his collection, but, while in his
specimens the bulbar scar is on the left margin of the ventral side, in the specimens in our
collection it is on the right margin.

3. A pebble chopper on a weathered quartzitic pebble with bifacial chipping
resulting in a more or less straight edge across. The edge shows signs of use.

4. A handaxe made on weathered ovoidal quartzitic pebble, the lower part of which
is almost t:mirel}' made up of the cortical portion on both sides and the bold bifacial chipping
along the rest of the periphery has resulted in a wavy cutting-edge and median ridge ending
in a fairly pointed tip.

A handaxe made on a medium-sized flattish greenish quartzite. The vmtg]l’

side is fully flaked and the dorsal side has peripheral flaking and retains a weathered corti
patch on it. It has a meagre pebble butt. Secondary chipping along the periphery has
resulted in a more or less straight cutting-edge. It has a sharp and wide working-end.

6. A medium-sized Acheulian core handaxe on greenish quartzite with bifagial
primary and secondary flaking and a sharp tip. The tip-end exhibits the same alternate
removal of flakes on opposite sides.

7- Acheulian handaxe on a flake with a flattish and thick butt-end, fairly sharp
and straight sides and tapering tip. It exhibits bold flake-scars on the body as well as
stepped flaking along the periphery.

8. Finished advanced Acheulian coup-de-poing with the ventral side produced
largely by a single flake-scar, which has mostly n removed by secondary stepped
flaking, with an elongated tip.

9. Diminutive Acheuhan handaxe in greenish quartzite with straight sides and
pointed tip. Stepped flaking apparent all round the edges.

(ii). Ovates (fig. 3 ; pl. XVII)

10. Finished ovoid exhibiting single Vaal flake-scar on the ventral side, though
secondarily chipped and hence belonging to the middle Acheulian. The tapering end is
thicker than the broad end, and it is this which prevents its being classified as a handaxe.

11. Another finished ovate tool with both surfaces extensively chipped and the
edges also worked by secondary stepped flaking to produce a straight periphery and thus
having a broad biconvex cross-section. This must belong typulogica]l:.'l‘;rn to the middle-
late Acheulian bifacial culture.
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Fio. 2. Palaeoliths from Giddalur I : handaxes and pebble tools. }
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L

= :

Fic. 3. Palacoliths from Giddalur I : 7-9, handaxes; 10 and 11, ovates. }

(iii). Cleavers (fig. 4 ; pls. XVII and XVIII)

12. This tool represents the transition between the bifacial handaxe and the
cleaver. It has the general appearance of a handaxe but has a broadish edge at the
bottom instead of a tip, and this edge is formed by a blow from the lower part of one of the
edges, which would detach one single flake across resulting in the edge. In other words,
it is the forerunner of the cleavers made by the Vaal technique. On the dorsal side there
is a mid-rib in the lower part, and thus the cross-section of the lower part of the tool is
a pamﬂdom The butt-end retains a meagre cortical patch.

13. is represents one of the three types of cleavers available at Giddalur, the other
two being nted by the two succeeding specimens. Its dorsal side is extensively
chipped and thicker ﬁpc:r portion and the edges show m:pﬁd flaking. The ventral
side has a la.r%e unique flake-scar almost all over the side by a blow from the right-hand
edge, the bulb of which, together with the upper edge, has been removed by secondary
flaking. Thus it has a broad and sharp clcavcr—cc&c. On the whole it is made by a technique
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e I8
Fic. 4. Palaeoliths from Giddalur I : 12-15, cleavers; 16, core; 17 and 18, core scrapers. ']
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similar to that of the coup-de-poing. There is a corresponding type of tool distinguishing
the Stellenbosch industries of gguth Africa, and similar examples can be seen in the tools
from Villiersdrop and Middle drift, as illustrated by Burkitt.

14. This 15 a Vaal or Pniel river variant of the cleaver technique. It is, however,
a squat and horseshoe-shaped tool with a beautifully chipped dorsal side. The lower part
of the ventral side is a smooth single flake surface formed by a blow from the side. The
thick butt-end has been neatly trimmed in a curved fashion on the ventral side by
secondary working. The dorsal side has meagre cortical patches in the upper part. The

broad cleaver-edge is serrated probably due to use. \ _
15. This is one of the most exquisite cleavers ever to be picked up and is a veritable

text-book specimen of an ideal double Vaal cleaver. Either side has a smooth triangular
flake-surface with controlled marginal reversed flaking, so much so that the cross-section
of the tool at any place is a parallelogram. The cleaver-edge is battered due to use.

(iv). Core and core-scrapers (fig. 4 ; pl. XVIII)

16. This is a discoidal Clactonian core which has an equatorial jagged edge owing
to the removal of alternate flakes, the upper side having a cortical patch in the middle.

17. This is a hollow scraper on a core. The broad upper edge has a functional
notch and battering due to use. The rest of the margin also shows secondary working
for a scraper-edge.

18. This is another hollow scraper on a core but with a much narrower notched
scraper-edge. It is of pinkish brown quartzite almost metamorphosed into sandstone.

B. GmparLvr 1T

(1). Pebble tools and handaxes (fig. 5; pl. XIX)

19. This is a chopper on a round pebble which has just a flattish cortical patch
at the base for grip and the rest is bifacially chipﬁ extensively so as to form a straight
cutting-edge constituting a major arc of a circle. e flakes have all been removed from
the cutting-edge in a direction away from it. The material is brown quartzite.

20. This is a split-pebble chopFing tool strongly reminiscent of its Sohan counter-
part, which has a flattish underside formed of negative bulbs all around the periphery
and the dorsal periphery also chipped with secondary trimming into an effective worpking-
edge with the central part of the tool flattish. The material is brownish quartzite.

21, This is a bifacially chipped handaxe with a pebble butt, which has on one of
the sides a major flake-scar though not very large or deep) removed from across the left
margin and is the one nearest in approach to the Victoria West type, though not a typical
one, in the industries from Giddalur II. It is made on reddish brown quartzite, almost
changed into sandstone.

22. This is again an Acheulian handaxe with a flattish lower side with a hump
on the middle of the upper side and a mid-rib from it towards the tip. The tip-portion
is tongue-shaped. Part of the upper left side near the grip-end has a cortical patch.

_ 23. This is a small ovoidal handaxe on greenish quartzite with an almost straight
peripheral cutting-edge and secondary stepped flaking and a slightly curved tip. i
was a tool found in situ.

24. This is a small early middle Acheulian handaxe made of brownish quartzite.
It has a sharp and more or less straight cutting-edge all around except near the butt-end,
which has a small cortical patch and has a thin tongue-shaped tip-end.
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25. This is a small pear-shaped handaxe made on a flake with a battered platform
at the butt-end, the flake-surface entirely covering the ventral side. A flake removed on
the dorsal cortical side near the tip has resulted in a sharp thin edge.

26. This is another flake-made tool with cortical patch forming a major part of the
dorsal side. Unfortunately the tool was broken into two, and as only the upper half is
available to us it is not possible to say whether it is a handaxe or an ovate. The ventral
side is formed of the flake-scar ; the bulb has been removed by secondary trimming, and
very deep stepped flaking is apparent around the periphery. Besides, a special feature of
the tool is that looking at it sideways one is able to notice that it scems to have the °S'-
twistL.

(ii). Cleavers (fig. 5 ; pl. XIX)

27. This is a cleaver, the edge of which has been the result of a single Vaal blow
struck from the right-hand margin of the ventral side. The margin has been secondarily
trimmed throughout the entire length, and this has resulted in a roughly parallelogram
cross-section. The dorsal side has a patch of pebble cortex near the lower right end and
has a flake removed near the lower edge to meet the ventral flake in a straight cutting-edge.

28. This is a fine specimen r.}% a triangular-shaped cleaver, made on the double
Vaal technique and thus Eas a regular parallelogram cross-section. Secondary stepped
flaking has provided the tool with a pointed tip. The straight cutting-edge is notched,
.probably due to utilization.

(iii). Prepared platform (Levallois) flakes (fig. 6 ; pl. XX A)

2g9. This has a regular faceted striking-platform and a suffused bulbar scar. All
along the margins secondary retouch is visible making it a useful scraper. The material
is weathered brownish quartzite.

A small broad tongue-shaped flake with a broad prepared platform and suffused
bulb, mid-rib on the dorsal side and sharp edges.

gr. This is a bigger tongue-shaped flake with the platform removed by socunda.z
working. The ventral side is of a flat flake-scar and the entire periphery on the dors
side has steep mmndar{l retouch which has turned it into a very efficient side-cum-end
scraper. It is made of brownish quartzite almost turned into sandstone by weathering.

This is a small beautiful flake tool which has been turned into a double end-
scraper by the steep retouching of the platform-end as well as the alternate dorsal bottom-
edge. Particularly the latter has been nicely trimmed into a ‘ nosed ’ end-scraper with
“nibbled * retouch recalling its Upper Palaeolithic * Aurignacian’ counterparts.

This is a nice little flake with a broad and battered platform and * eraillure’
on the ventral side. The flake tapers towards the tip-end which is thick due to the central
mial—rib (on the dorsal side) and has steep retouch at the end and is thus efficient as an
end-scraper.

HPﬂThis is a unique flake of true bladish aspect with an almost deliberate backing
along one margin and sharp serrated edge on the other. Both the upper and the lower
ends seem to be truncated and thus the direction of the knock or the platform is not dis-
cernible; but it is likely to be on the less {lattish end. This is a knife-blade and with the
truncation of its bulbar scar and backing would be a clear example of the element of
Upper Palacolithic culture in Giddalur II industry in spite of its slightly bigger size.

This is a small specimen made on lydianite (which is the material partly used
for series IV and occasionally for series 11 in Kurnool). It has a prepared platform and
negative flake-scar on the ventral side. The entire peripheral edge of this side is steeply
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retouched and serrated, and the flake would thus be an effective scraper. This would
belong typologically to a stage between series I1I and IV.

(iv). Coarse burinate flakes (fig. 6 ; pl. XX A)

Nos. 36 and 37, together with a third example, not illustrated, which seems to be a
case of the removal of a single spall, with the rest of the Edfe minutely retouched, obviously
indicate the existence of burins, though there is no really good specimen of the type in
our collection of the series III industry of Giddalur.

36. This is a specimen probably of a central (angle) burin type and has two opposing
spda.lls removed across the mamn plane of a thin quartzitic flake giving a restrictedp urin-
edge.

37. Another specimen perhaps of the same type as no. 36.

(v). Bladish flakes (fig. 6 ; pl. XX A)

This is a squarish flake with both ends truncated and with a mid-rib on the
dorsal side and with serrated edges on both sides. It is perhaps a knife-blade. This
would typologically belong to series III.

39. This is another bladish flake with thick flattish back serrated saw-edged side
and steeply retouched lower end. It is on pale bluish quartzite.

ego. This is a trapezoidal flake on greenish quartzite with the smaller parallel side
backed and the broader one much serrated. This is an indication and forerunner of the
trapezoids of the microlithic series and would typologically belong to the end of series 111,
It should, however, be mentioned here that our microlithic collections do not contain any
example of trapezoids. :

(vi). Unifacted (Clactonian) flakes (fig. 7 ; pl. XX B)

These range from medium to big flakes with obtuse striking-platforms and prominent
bulbs made mostly on brownish quartzite to small ones on bluish or greenish quartzite.
Of the fiftyfour specimens in the collection thirtyfive would belong, in respect of size and
material, to series II and the rest to series IIl. There are many among these which
have clear secondary retouch so as to be functionally useful as scrapers.

41. This is a small tongue-shaped flake with a mid-rib on the dorsal side formed
by an oblique platform and opposite bulbar face, and with the bulbar scar and the entire
periphery on the ventral side having secondary retouch. The material is bluish quartzite,
which is largely the material used for these specimens of series II1.

This is a medium-sized flake made on pale brownish quartzite with a mid-rib,

a restricted flat platform and * eraillure’, and with the side-edges steeply retouched to
serve as a side-scraper.

43- This is a side-blow flake, the dorsal left edge of which has been secondarily
trimmed to serve as a side-scraper and has a notch on bottom left which might have
served as a hollow scraper-edge. -

This is a thick tongue-shaped flake on bluish quartzite. It is broad near the
latform but the lower nose has fine nibbled retouch for eflicient use as an end-scraper.
t recalls the Aurignacian nosed * grattoirs .  The side-edges are also retouched so that the

flake is useful also as a side-scraper.

45. Another but thinner tongue-shaped tool flaked on bluish green quartzite with
an ‘ eraillure * on the ventral side, sharp side-edges and steep retouch at the bottom-end,
useful as an end-scraper.
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Fic. 7. Palacoliths from Giddalur IT : 41-46, unifaceted (Clactonian) flakes ; 47, core. §
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46. Rectangular flake in greenish quartzite with a functional notch at the lower
end and thus useful as a hollow scraper.

(vii). Cere (fig. 7)

47- This is a small elongated coroid lump of greenish quartzite with a hinged
flake-scar at one end and with a series of thin flakes removed at the other end apparently
by Asrc&surc-ﬂaking, The result is evidently a scraper-edge. Similar scrapers, though
on flakes, are seen to occur in the Aurignacian level at Mugharet-el-Wad, Mount Carmel,
Palestine.” By the presence of pressure-flaking detectable on this, its place would be at
the end of series 111 and the beginning of series IV.

C. TALAPALLE

(i). Handaxes and ovates (fig. 8 ; pls. XXI and XXII)

A typical and giant Abbevillean handaxe which could only have been wielded
by both hands, made on brownish quartzite. It has a large and thick butt-end, very
prominent mid-rib on one side and hump on another and is boldly flaked from the margin
resulting in a rough rhomboidal cross-section. It has a blunt tip-end. It measures about
8} in. in length and about 5 in. in width. The tool has comparatively fresh-looking
flake-scars and appearance.

49. Early Acheulian core tool with a large pebble-butt and tapering sides neatly
chipped into a straight shape by stepped flaking and with a limited cleaver-edge instead
of a tip. The tool has a rhomboidal cross-section and marks the transition between
hifai:ia.lp handaxes and cleavers. The material is brownish quartzite.

Acheulian core handaxe with a weathered cortical butt and fairly straight sides
trimmed by su:chd flaking. Tt tapers into a lanceolate, though blunted, tip-end recalling
the * Micoquian * coups-de-poing of Europe. It is made on bluish quartzite and has a
rolled appearance.

51. A handaxe of regular pyriform shape on a flake with the ventral side formed
by the flake-surface entirely and only the dorsal trimmed to shape. It has a roughly
gann-cunvcx cross-section. Indicative of a Middle Palaeolithic influence over a Lower

alacolithic industry, this forms a significant group in the Tilapalle industry.  The
material is brownish quartzite and the tool looks rolled.

52. This is another flake-made handaxe on greenish quartzite. It is, however,
bifacially chipped with the edges showing fine resolved flaking. On the ventral side the
bulbar scars have been removed by secondary trimming and a few more flakes have been
removed along the edges. The tip, which must have been pointed, is unfortunately
broken.  The trimming of the edges shows a laterally inverted ‘S’-twist along one side.
Slightly rolled.

53. This is a fairly regular ovate made on greenish shaley quartzite with the
straight periphery exhibiting marks of stepﬁed flaking and looking much battered. The
ventral side has a flattish flake-scar, though the upper part including the bulb is trimmed
away. This flake-surface is obtained particularly by a single Vaal blow, and thus the tool
is thinner in the lower part.

4- This specimen, made on greyish brown quartzite, is the only one exhibiti
the Victoria West technique, with an extensively chipped dorsal side and the ven

'D. A. E. Garrod, ‘ The Upper Palaeolithic in the light of recent discovery’, Proc. Prekis.
Sx'l v {1933}3 PP 1 L.
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Fic. 8. Palaeoliths from Talapalle : 48-52 and 54, handaxes; 53, ovate. }
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side having a major deep negative flake-scar. The side-edges, though wavy, are trimmed
by stepped flaking. The tip is slightly curved.

(ii)., Cleavers (fig. g ; pl. XXI)

55. This is a rolled specimen of an ordinary cleaver-type made by the bifacial
technique on very similar lines as the handaxe but for a side-blow from one of the edges.
It has a humped middle part on both sides and has thus a roughly rhomboidal cross-section.
The cleaver-edge is rather oblique (° guillotine *-like) either due to differential wearing
or in the original tool itself. ~ This tool would typologically correspond to the early
Acheulian bifaces. It is brownish quartzite almost metamorphosed into sandstone.

56. This is a tool which was found in situ in the 20 fi. section on the Enumaleru
river near Talapalle (above, p. 72) and is an excellent example of a cleaver-type exhibiting
double Vaal technique and thus having a ﬁ.rallclogram cross-section. It has a rounded
pebble-butt and is?)aid]y flaked and not fully finished. It is made on pale brownish
quarizite and has the stain of the reddish silt-deposit, at the junction of which with the
underlying gravel-bed it lay. The tool is in a perfectly fresh condition with sharp side

and lower edges.
(i), Flakes and flake tools (fig. g ; pl. XXII)

57. This is a typical specimen of a hollow scraper (or spoke-shave) on a Clacton
flake. It is triangular in shape, and the flake-surface, with a positive bulbar scar on the
underside, is caused by a side-blow from right. The lower end has the functional notch
showing slight retouch also. The upEcr surface is also a flake-surface caused by a side blow
from left, again with a positive bulbar scar. There is a slight trimming of the sharp
right margin also, so that the tool could serve as a side-scraper as well.

58. This is a small Clacton flake, which tends to be a proto-Levallois flake tool
owing to its upper surface being trimmed to some shape and also to the steep secondary
retouch all along the edges of the flake except in the meagre platform-side. The flake
is narrower near the platform and broader at the lower edge. The powerful blow that
fell on the platform is suggested by the ripple on the ventral flake-surface.

59. This tool, with its beautiful and symmetrical triangular shape and a somewhat
prepared platform, would seem to be an advance upon no. 58. The left margin and a
part of the right near the sharp tip show steep secondary trimming. This would tend to
be placed in the Middle Palaeolithic and would be a forerunner of the true Mousterian.

60. This is a rather unique and solitary example of what is called a  concavo-
convex scraper . It consists of a negative flake-scar on the upper side and a positive bulbar
scar on the underside struck along the same platform. e two broad tapering sides
opposite to the bulbs are steeply trimmed and they meet in a “nose’ which shows
nﬁblcd retouch. The platform is not straight but angular. Perhaps a forerunner of the
* Mousterian .

D. KANCHIPALLE
(i). Handaxes (fig. 10; pl. XXIII)
61. This is a heavily rolled Abbevillean tool, probably a handaxe, the heavy butt

of which has much of cortical surface and the upper edges have bold bifacial flaking. The
tip is blunt. Brownish quartzite.
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62. Beautiful and regularly chipped early middle Acheulian handaxe with an
almost straight edge all around, with mid-rib on both sides but with flattened and thin
r.ilp-cnd and with a flattish cortical butt-end. Stepped flaking is apparent along part
Lo

the edge.
(ii). Flake (fig. 10 ; pl. XXIII)

Tongue-shaped Clactonian flake with a broad and right-angular striking-
platiorm. The bulb has partially been removed by a side-blow given near it on the Ic%t,
apparent from the negative scar of this blow. The edge shows battering, probably due to
collision in transport. The dorsal side is entirely made up of cortical patch.

Fic. 10. Palaeoliths from Kanchipalle: 61 and 62, handaxes ; 63, flake ; G4, core. }

(iii). Core (fig. 10 ; pl. XXIII)
64. Clactonian core in a fresher condition than with a flattish lower surface formed
of marginal negative flake-scars and with a high hump on the upper side, which also
retains a cortical patch.
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6. THE MICROLITHIC INDUSTRY OF GIDDALUR II
A. THE MATERIAL AND TYPES

Quartz veins occur in all horizons in the Nallamalai range but are most conspi-
cuously displayed in the Sagileru plain, where they come to the surface for miles from
nu]rth to south in white ridges, reefs and their debris. The veins are milky white in
colour.

The microlithic industry of Giddalur IT is characterized by (i) parallel-sided blades
(eight), (ii) backed blades (nine), (iii) lunates (three), (iv) side- and end-scrapers (three),
S.r} borers l&two}, (vi) almond-shaped points [m’nc%, (vii) tanged points with single and

ouble shoulder (four), (viii) burinate tools (seven), (ix) uh]iquci;' blunted point (one)
and (x) cores (ten). A majority of the tools has been made on vein-quartz of the milky
variety, while the remainder is variously made on greenish quartzite, banded or mottled
(red) jasper, lydianite, agate and chert. Hammer-technique and pressure-flaking tech-
nique appear to have been utilized alike. The tanged and the almond-shaped points
seem to bear typological comparison with African Aterian, Late Still Bay and Wilton
types. The burins are essentially of the spalled order, comprising angle as well as trans-
verse types, while there is a single incomplete specimen of the fluted order also. The
tools represent series IV of Burkitt and Cammiade.

The cores are short blade-cores, mainly of the fluted as well as the chisel-ended or
conical types, besides a few multi-directional lumps also. They have prepared as well as
shallow-dished platforms. As the material, quartz, is very intractable, the relative differ-
ence in bulk of waste flakes to true tools is enormous. The collection, consisting of about
fiftyfive genuine artefacts, would seem to have all the general traits of an Epi-palaeolithic-
microlithic industry.

B. DESCRIPTION OF THE TOOL-TYPES

The following tools represent the characteristic types in the collection. Where not
specifically mentioned, the material is milky or dyke-quartz.

(i). Parallel-sided blades (fig. 11 ; pl. XXIV)

65. A specimen with both ends truncated, with a low mid-rib on the upper side
which has also been partly trimmed flatly. The side-edges show serrations, probably
due to use.

66. Part of the platform and bulb has been trimmed away. It has a flattishly
worked upper side, and the side-edges show delicate secondary retouch.

(i), Backed blades (fig. 11 ; pl. XXIV)

The following four tools rc]]::resent the characteristics of this group.

67. Example of a backed blade with the upper platform and suffused bulb present.
The lower oblique end is trimmed and recalls the pen-knife blades of the Mesolithic. The
left margin is backed by steep retouch and the right edge shows serrations due to use.

68. Another shorter blade with both upper and lower ends truncated and with
a mid-rib to the left of the centre. Backing is not complete and is seen only near upper
end, but the right edge shows secondary retouch.
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69. Blade on mottled jaspery quartzite, the platform and suffused bulb present, with
a straight untrimmed back on the right margin, flatly trimmed right upper surface (with
ripples) and left working-edge which exhibits delicate retouch and has a small notch also

near the lower end.
(iii). Lunates (fig. 11 ; pl. XXIV)
mo. This is one of the two normal blunted arc type, the working-edge of which
shows delicate retouch and is much serrated, perhaps due to use.
71. This is another lunate of almost semi-circular shape, with its thick chord
blunted and with the arc sharply worked into an edge.

(iv). Serapers (fig. 11 ; pl. XXIV)

72. This is a nosed end-scraper on a core, recalling its counterparts of the Upper
Palaeolithic. The scraper-edge is effected by a few tiny ribbon-spalls removed vertically
in the nosed edge.

3. This is a diminutive flake scraper on lydianite and its working-edge, ecffected
on the bulbar platform itself, is characterized by fine and steep retouch.

(v). Borers

These two have flakes removed in such a way as to leave a sharp point useful for
boring.

(vi). Almond-shaped points (fig. 11 5 pl XXIV)

This is about the largest of the imens of this type, being 1} in. along the
longer side. It exhibits fine controlled pressure-flaking over both the sides and has a
pointed tip.
5. This is another point just more than } in. long, with delicate secondary working
and a slightly rounded tip. 4

(vii). Tanged points (fig. 11 ; pl. XXIV)

76. This is on greenish quartzite and has a fine tang, trimmed shoulders and a
leaf-shaped and mid-ribbed upper part.
=7. This is another point on quartz and has a broad upper part, fairly pointed
tip, double shoulder and short tang.
This is a very delicately retouched specimen, much smaller than the other two,
having a very pronounced shoulder and converging s tip.
This is a solitary specimen of a tanged arrow- cms’ with a single shoulder and
sharp tip. In the microlithic industries of north Africa and Europe, exquisitely worked
single shouldered tanged points are very common.

(viii). Burinate tools (fig. 11 ; pl. XXIV)

80. This is a central (angle) burin type of the * spalled * order executed on a thick
lydianite flake with the characteristic stepped scars of a burin-facet.

go



STONE AGE INDUSTRIES

Fic. 11.  Microliths from Giddalur II : 65 and 66, parallel-sided blades; 67-69, backed blades ;
70 and 71, lunates ; 72 and 73, scrapers ; 74 and 75, almond-shaped points ; 76-79,
tanged points; 80-82, burinate tools; 83, obliquely blunted point. }
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81. This is a transverse burin, again of the s
the burin-facet being obtained by a fine deep vertica

the platform.
82. This is an incomplete specimen of the * fluted * order roughly analogous to the

* parrot-beak * or ¢ polyhedric * type. This is formed by a deep concave vertical spall
intersected by an array of ‘ fluted ’ transverse ribbon-scars. The specimen is made on

pinkish fine-grained quartz.
(ix). Obliquely blunted point (fig. 11 ; pl. XXIV)

Fallcd’ order on a core of lydianite,
spall meeting a transverse spall on

A diminutive piece on agate with one side backed and the other edge untrimmed
and with an oblique crosswise edge ending in a point which has slight serrations along it
resembling the obliquely blunted point.
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TECHNICAL NOTES

PRESERVATION OF SOME ANCIENT PAINTINGS AND MANUSCRIPTS
By T. R. Garora

Text-books on the preservation of museum-exhibits are likely to give stock-formulae for the
treatment of classes of objects, which, if applied without proper understanding, may not yield the
needed result and are even likely, in some cases, lo injure the objects. ~ Those in charge of museum-
laboratories know that each object has usually its own problems and therefore requires individual
attention and treatment. In this article Shri T. R. Gairola, Assistant Archaeological Chemist in the
Museums Branch of the Department, describes the method adopted by kim in the treatment of five
objects, each belonging to a different class.

—LSEWHERE 1 have described in detail the method adopted for the preservation
— of Central Asian paintings.' FEach object requires individual and specific treatment
11 onsistent with its nature, structure, composition and type and the extent of deterioration
it has undergone ; general methods advocated for a class of objects do not, therefore, take
us very close to the practical measures required to tackle individual problems which con-
front persons engaged in the preservation of antiquities and other objects of art. Here I
intend to describe the methods employed for the preservation of five different types of
objects which have been chemically treated during the last few years. A block-print,
two paper manuscripts, an oil-painting on canvas and a wall-painting have been selected
for this purpose, and their conditions before and after treatment have been recorded
through photographs. It will be seen that though some of these objects fall broadly in
one group, the practical details of carrying out the preservation of each have to be modified
so as to get the desired results.

i. A BLOCK-PRINT

The block-print was on paper printed with carbon ink in an organic medium.®
It was one of the thousands of block-prints recovered by Sir Aurel Stein from Central Asia,
having been found in Ch’ien-fo-tung or Cave Temples of The Thousand Buddhas, situated
on the southern route followed by him durimixh“ explorations in Chinese Turkestan in
the years 1goo-01, 1906-08 and 1913-16. It belonged to a period between the seventh
and tenth centuries A.p. and illustrated a Buddhist subject with Mafijuér riding a lion
and two attendants at the top and a prayer in Chinese characters at the bottom,

The paper was of medium quality having lo fibres which accounted for its
reservation in whatever condition it was at the time of the treatment. As will be seen from
1. XXV A, the surface was full of foreign accretions with various kinds of stains ( ;

gy—marks etc.). There were many folds and creases. The surface had several cracks and

*%TMI of Indian Museums, V (1949), pp- 36-39- .
*The ink remained unaffected with water but spread with chloroform.
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the edges were brittle, though the paper retained its suppleness. On account of the
surface-accumulations the drawing and the script were not quite legible.

Its proper preservation called for the following treatment. The print was laid on
Nepalese tissue-paper, which, in turn, was laid on a glass plate larger than the print.
The loose surface-accumulations were removed with a dry sable brush and all big creases
and folds made supple by applying a mixture of alcohol and water along the lines of
crease and fold and pressing them with spatulas. Grease-stains were removed as far as
possible by the use of cotton-swabs dipped in organic solvents (toluene, xylene, ethyl
acetate, ethylene-di-chloride etc.) and the fly-marks with hydrogen-per-oxide in alcohol.
After the volatile solvents had escaped completely, the block-print was subjected to water-
treatment, so that the whole of it would be maintained under a continuous stream of
water. An arrangement, the sketch of which is given in fig. 1, was made for this purpose.

GLASS SHEET
NEPALESE PAPER

Fic. 1

Stain-removing aqueous reagents such as pyridine and bleaching powder were then
applied to the spots which did not easily yield to washing treatment with plain water.
hese chemicals were then removed completely by washing. This treatment eliminated
almost all the stains and fully flattened out the block-print all over. Areas which, during
the course of treatment, were found getting weak and from which the ink was fading were
immediately dried by making use of rectified spirit and introducing an adhesive consisting
of 1 per cent methyl-metha-crylate in a mixture of 8o per cent toluene and 20 cent
ethyl alcohol. The treatment for cleaning was necessary for both the obverse and reverse
sides in order to flatten the print thoroughly and remove the stains on both the sides.
With the reverse side facing upward, two coatings of Nepalese tissue-paper were pasted
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on the print with maida (starch) paste.’ Thus strengthened, the print was removed from
the glass and turned upside down so as to expose the printed surface. The edges of the
pasted paper were then fixed to the table to allow the block-print to dry slowly. After a
day orso, when it had dried completely, it was cut into a rectangular piece leaving a conve-
nient margin all round. It was then given a coating of -5 per cent methyl-metha-crylate
solution as above and allowed to dry. Thereafter it was left pressed upside down between
glass-sheets for two days in order to arrest the curling tendency of the whole unit. PL. XXV B
shows its condition in the preserved state.

2. A MANUSCRIPT OF SANT TULSI DAS

. This was a manuscript supposed to have been written by Sant Tulsi Dis in Samvat

1669 (A.D. 1612) in black water-soluble ink. The manuscript was found backed with two
layers of paper pasted together with a large quantity of maidd paste and also gum at some
places. e paste as well as the gum showed active signs of brittleness. The manuscript
and the back paper had developed individually and collectively a very large number of
folds caused by undue pressure and faulty rolled condition in which it was found kept.
The paper was very weak along the folds. There were several water-marks and stains
on the surface. Quite a large number of tears on the body and fragility of the edges was
found in the manuscript, which had become stiff’ due to excessive paste and its drying
(pl. XXVI A).

Since the ink used was water-soluble, it was found necessary to introduce a non-

aqueous fixative to preserve it before water or its alcoholic mixtures could be used to remove

Bhthe paper-coatings on the back and flatten out the manuscript by dressing up the creases
along the lines of fold. The first step was, therefore, to fix the letters with 1 per cent
methyl-metha-crylate solution. The fixative was allowed to dry, and then trials were made
at different places with damp swabs of cotton to see if the ink had been fixed properly or
not. At places where ink was found spreading another coating of the fixative was applied.
The manuscript was then laid on Japanese tissue-paper over an inclined glass-sheet with
the back side exposed.

The back was then flushed uniformly and thoroughly with water, and when the paste
had become soft the first layer of the back paper was removed from one corner carefully,
so that the manuscript remained undisturbed in its position over the glass-sheet. The more
sticky parts were softened by a liberal use of water through the arrangement shown
in fig. 1. When this layer of paper had been completely removed, the lump of excess
paste left behind on the back of the manuscript was scraped off carefully with a horn
spatula, and the other layer of paper was u:chr;ll y detached from the . During the
course of the removal of this layer it was found necessary to watch the front side of the
manuscript through the inclined glass-sheet to ascertain that the loose fragments did not
get displaced from their position. When this layer came out the back of the manuscript
was brushed carefully with a fine sable-hair brush and copious flow of water to remove
all the sticking old gum and paste, Excess water was ihen drained off and Nepalese
tissue-paper fixed on the back by simply wetting it. The manuscript was then turned
upside down and allowed to dry comp etely. Portions of the written surface where ink
was found spreading were fixed up again with another coating of the fixative.

Most of the stains which were due to water-soluble matter were now found removed,
but organic solvents like xylene, alcohol, petrol etc. had to be used to remove oily and fatty

' Journal qffnﬁm_Musmm, VIII (1952), p- 4!-
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stains. When the solvents had dried the obstinate stains were treated with hydrogen-
per-oxide in water and pyridine for their elimination. It was not found necessary in this
case to use more drastic stain-removers such as bleaching powder. A sheet of Nepalese

aper was then laid on the manuscript, which was placed upside down on the glass-plate.

he tissue-paper which had previously been applied on the back was then removed and the
manuscript washed thoréugl:ly on the back with a fine jet of water till it was completely
free of pyridine which had previously been used for the removal of obstinate stains.
Starch paste was then applied on the back of the manuscript uniformly and two layers of
Nepalese paper one after another pasted over it. The manuscript was then removed from
the glass-sheet and put upside down on the wooden table, and the tissuc-paper in front of the
manuscript was carefully removed. Theedges of the pasted back tissue-paper were pasted
all over on the table and the manuscript allowed to dry for a day or so. It was cut as
before, and now it is in the condition illustrated on pl. XXVI B.

3. A VARNISHED MANUSCRIPT ON PAPER

This specimen of varnished writing on thick paper in Naskh script was presented to
the Central Asian Antiquities Museum, New Delhi, by Shri Hamid Ali in 1946. The
writing was in black m'}; and the spacing patterns on the three horizontal stripes were
executed in blue, red and gold.

It was found that the manuscript had become pale as a result of the thick varnish
which had, at some stage, been applied to it eitherin order to protect it from the dele-
terious influence of the atmosphere or to restore the luminosity and transparency originally
intended by the calligraphist or the artist.! Tt was thus a case of the darkening of the
manuscript due to varnish,? On examination it was noticed that the varnish was spirit-

soluble. Oxidation had started, rendering it pale-yellow and showing developments of

fissures and cracks all over the surface. e whole surface presented a dark appearance,
and the blue, red and old pigments of the patterns appeared nothing more than dirty
patches. The manuscript as a whole was quite stiff, and if the varnish had not been
removed it would have turned brown, and further drying and oxidation would have led
the manuscript to break into pieces.

A suitable mixture of rectified spirit and turpentine oil was used successfully to soften
the varnish which was then removed by a swab of cotton dii)pcd in toluene. The alternate
treatment with rectified spirit-tu.T:ntinc mixture and toluene was continued till only
a trace of the varnish was left.3 the end a coating of 5 per cent vinyl-acetate in a
mixture of rectified spirit and toluene (1 : 1) was given to the surface.t PL XXVII
shows the condition of the manuscript during the course of cleaning, the right one-third
representing the cleaned and preserved part and the rest on the left the untreated
portion.

4. A MODERN OIL-PAINTING

The title of this oil-painting was ‘ Boy with Apples’, painted by Amrita Sher Gil,
one of the modern Indian painters of repute, in 1934, one year after her election as an

*Manual on the Conservation and Restoration of Paintings (International Institute of Intellectual
Co-operation, Paris, 1940), p. 111.

*The Care of Pantings, UNESCO publication 778, p. 104.

*Manual on the Conservation and Restoration of Paintings, p. 179.

+ Technical Studies in the Field of the Fine Arts, VII, no. 1 (Harvard, 1938), p. 41.

96

LS



ATE XXV

PL

To face page gb

(£6 afpg sax) puaappeay tapfo |

H

S puaigpasy aofag v

el 'E .ﬁ._ 1% "Nl .ﬁN._ L_u.?_ | IS JDAFNT)

o f t..._.___.___....mua______q.




To face plate XXVII

PLATE XXVI

(C6 affiod aas5) qusuypesy anfo °g fuswgvay 2a0fsg v

i
GPALEr o T ifnep
S e jod
u:_.___#_;.;___:_..h .m_____ }.“.P:I.nr_v_.!”.dt
....||.r.... .n‘.awf Wi Jwi.._...;ut._.
@.Jh-,_*rg_..__....‘?h-i ol T 1_:_5 -nb.x
Eu_mw it s ...._.._._..wr._....l_.n.

Eﬁnﬁ? ¥ :EPE. Feta it

mﬁ_.@ -._...Eu.._,. e B 1T

i g etagpidi
_.._.....F__..___...r.-__a..____.&r oA ..E.I_
ARG MM LRI o e A
i :mrﬂﬂ,r.m.g!__._fﬂﬁp-:ﬂ..:..ﬂf Hislge
e b N ndp it §

¥ LR il 3

E_....._r.wn..u.. u.u..__.ﬂ_h{nr{_.r__.rp?ﬂ#.ﬁ&:
ﬁ._...p:ut..#_ai e

siim@inatib Lyt

el ¥l §Lieinaith BEEEEE,
B s I
%.EE?EE i

HTTTT A . W
AN e 2y [y
..-__..,. iy ”ﬁ. i .__. It A
e V| M

£ * )
...u. .,.., .u;.,.. T il

m& m.u.. .v & o
MLIbSLe L Lt
_m_.m._“ EE-_FE._.:EEEEE_ c__,.r__.,:.

el BRI L e e
ﬂwrnwnﬁhﬂ_yﬁmfr“ﬁﬁw ww__

wﬁ%ﬁiﬁﬁEE&HEm.:: (Qiddi]

T T

PR = Wioas |

ssoep s uos fo dussmippy

_-.qu

nﬂ,.ﬁ_ i?..% E
Vel
bk pgted s ....f_E._._.r

Lm_hunm,.___r:rﬁ.__n_ﬁtn et
| ES.._EE.&_EE,.,E _3 .sﬁnm_:




To face plate XXVI

AT A

TN L)

i

il g T
iamlla L)
) | 2N W

NS
AV

He
GLLATE Y
YL
) ‘ ‘R
2NCAY

T
V) B TR 2
' [ié".]c'ﬁ

al

| " T
4 e
‘.Jﬂ‘ -y 1 .. oy

ah

PLATE

XXVII

the right ane-third portion refresents the cleaned part (see page o)

Varnished manuscript (size 143 in. % 9 i) :



PLATE XXVIII To face plate XXIX

Modern oil-painting (}): A, before treatment; B, afler treatment (see page ob)



To face plate XXVIII PLATE XXIX

B

Wall-painting from Central Asia (size 7 in. X 7
see page 07)

2 in.) : A, before treatment; B, after treatment






TECHNICAL NOTES

Associate of the Grand Salon. It was 43 in. by 32 in. in dimensions and was done in oil
on canvas. Flaking of the paint at several places was noticed very prominently. There
could be several reasons for the deterioration of this painting, and violent movements
which the canvas must have undergone in transportation from one place to another and
the exposure to dust and dry and damp weather-conditions during storage must have
contributed immensely to its deterioration.

The varied conditions of humidity and temperature are most detrimental not only
fo paint-films but to canvas-fibres. e expansion and contraction of the thick paint-
layers are different from those of the cotton fibre, and as such the forcescausing detachment
of the paint-layer from the canvas must have been working all along. A lot of dust was
found accumulated on the surface, which, at some places, seemed to be ingrained into
the surface paint-layer. In a country like India, where temperature and humidity varia-
tions are very wide, the preservation of oil-paintings presents a very diflicult problem.
Paintings like the present one cannot survive long unless they are exhibited or stored in
a place where humidity and temperature are controllable. Pl XXVIII A shows the
condition of the painting with the flaking parts marked as A, B, C and D. The paint-
film had chipped off at some places and at others it had a tendency to flake ofl. - Pieces were
curling and they had stiffened to some extent due to oxidation.

The painting, therefore, required in the first instance the removal of dirt from the
back side. The canvas was then removed from its stretcher and placed on a table. Dry
brushing was done to remove the loose dirt from the painted surface, and thena wet sponge
was applied throughout with a slight pressure so that the dampness did not reach the canvas.
Dried oil has a slight or partial solubility in ethylene-di-chloride, alcohol, ethyl acetate etc.
Mixtures of water and alcohol, ethyl acetate and toluene were therefore applied in this
" case to remove the ingrained dirt with restraint. When the solvents had dried a solution
of 1 per cent methyl-metha-crylate in 8o per cent toluene and 20 per cent ethyl alcohol
was injected from behind the canvas in the areas where the paint was showing signs of
flaking. Immediately the flaking parts were pressed back to the canvas with a spatula.
The portions thus treated were kept pressed between sheets of tissue-paper and glass for
as long a time as was required for the volatilization of the organic su?vcnts. It was not
found necessary to apply preservative to the whole painting. The portions marked A,
B, C and D on pl K%I? B show the condition of lﬂc treated portions. For the future
preservation of such a painting it is necessary to avoid acute humidity and temperature
deviations and to mount it on a proper stretcher in a frame protecting the back from dust,
moisture and other impurities which are likely to get deposited on it.

5. A WALL-PAINTING

Thi¢ fragment of a wall-painting was from Miran in Central Asia, belonging to the
third-fourth century a.p. The plaster' consisted of a mixture of clay, straw and fibre,
with a white coating to serve as priming. There was a uniform pink coloration on the
surface, reported to be due to the presence of ferric oxide common known as red ochre.
The designs were painted in red, black and grey. The layer of original mud-plaster was

i in. only in depth and was supported by a thicker layer of about } in. of plaster of
is2 The painting was not a fresco, because the pigments did not seem to be ingrained

* Aurel B:mn, Serindia, 111 (Oxford, 1921}, p. 1390.
*F. H. Andrews, Catalogue of Wall Paintings from Ancient Shrines in Central Asia and Sistan (Delhi,

% 1933), Introduction, p. xii.
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into the plaster; further, the pigments, which would have remained unaffected in a fresco,
easily came off in this case at the slightest touch and wetting.! On the surface there were
dust, mud-accumulations and water-marks.

Treatment of wall-paintings other than frescoes is difficult since the scope for the
use of “solvents and -chemicals is limited. Aqueous solutions are strictly prohibited, and
recourse is, therefore, to be taken to organic solvents only. The adhesive originally present
in the pigments in this case seemed to have decomposed, and this accounted for the
pulverization of 'the pigments on the surface, though deterioration from soluble salts*
was not noticeable. e problem, therefore, was to clean the surface of all extraneous
material and fix back the pigments and the loose plaster to their positions.

The wall-fragment was, therefore, brushed with a fine Chinese brush so that only the
superficially-accumulated dirt could be removed. Then a suitable mixture of alcohel
with as few a drops of water as possible was prepared to remove the mud-accumulation
and the water-marks, using toluene as a restrainer. Application of these chemicals was
made through cotton-swabs to remove the mud in different stages, as it is not possible in
the case of paintings on mud-plaster to work on damp arcas for prolonged periods. The
dam'p areas were then pressed back to their positions, and alcohol was applied on the
whole panel so that it just gave a damp look to it temporarily. This treatment resulted in
rendering the surface clean. Areas which had become more wet than was required were
treated with a liberal quantity of alcohol. It required at least 24 hours for the painting
to dry. Then a coating of *5 per cent methyl-metha-crylate in 75 per cent toluene and 25
per cent methanol$ was applied to the surface. This coating was allowed to dry, and
the pigments which had not become fixed were further given one more coating of the
preservative solution. PL. XXIX shows the condition of the painting before and after

.
AilE

treatment.

' Current Science, VI, no. 5 (1037), Pp- 223-25.
* Ibid., 1X, no. 10 [’lgq.usi, P- 450.
s Journal of Indian Museums, 1X (1953), p. 65.
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