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VICE-PRESIDENT
INDIA
NEW DELHI

8th December, 1961

AM glad to know that the December issue of CULTURAL FORUM
will be devoted to the subject of Archacology to commemorate
the centenary celebrations of the Archaeological Survey of India.

The development of Archaeology has revealed to us hitherto
unknown treasures. It has enlarged our vision and given a new
perspective to human histary.

Archaeology has unearthed the storied past of India with
great success, throwing into bold relief the magnificent achieve-
ments of man, in different generations, in this part of the world.
The Archaeological Survey of India has done pioneering work in
this field in the past hundred years. | have every hope that it will
make even greater strides in the years to come.

The discoveries of Archaeology have naturally inspired a
sense of pride in the past of India. They have also demonstrated
the basic unity and composite nature of indian Culture, in spite of
its diversities at different places and times. Above all, they point
to the fundamental fact that Indian society owes its survival to its
capacity for fusing and assimilating different cultures. These may
well serve as rich resources for promoting emotional integration

In India of today.

(S. Radhakrishnan)






FEVHE antiquarian wealth of India start-

ed attracting the attention of officers
of the British East India Company from
the last quarter of the eighteenth cen-
tury. In 1784, under the initiative and
guidance of Sir William Jones, a Judge
of the Supreme Court, the Asiatic
Society was started in Calcutta, for
enquiring ‘into the History ... the Anti-
quities, Arts, Sciences and Literatures of
Asia’. Among the organisers of the
Society was the Governor General,
Warren Hastings, who, ten years earlier,
had received a letter from the famous
English litterateur Dr. Samuel Johnson,
exhorting him to ‘examine nicely the
Tradition and Histories of the East’,
‘survey the remains of its ancient Edifi-
ces, and trace the vestiges of its ruined
cities’. The establishment of the Society
provided a great fillip to Asian studies.
In 1788, a journal called Asintick Re-
searches was started, and, in 1814, a
museum was established to house the
objects collected by the workers of the
Society.

A.iGhosh

Axchacology, in the sense of the in-
vestigation and study of the relics of the
past, formed, however, only a small part
of the activities of the Society. What-
ever limited archaeological work, in the
form of reports on monuments, was un-
dertaken was not on scientific lines but
was mixed with legend and a sense of
wonder. Much that is absurd was
thought and published about Indian anti-
quities. Nevertheless, some valuable
work was done: for example, in 1788,
Charles Wilkins provided the key to the
decipherment of the early Indian Gupta
and kutila scripts; Horace Hayman Wil-
son’s exploration in Afghanistan was
notable and the report thereon was re-
markable for the age. Stray reports and
notices on monwments also appeared.

In 1800, Lord Wellesley, the Gover-
nor General, deputed Francis Buchanan
to survey Mysore. In 1807, Buchanan
was again deputed to survey the topo-
graphy, history and antiquities of Ben-
gal. During the next eight years, Bucha-
nan surveyed eight districts. Though his
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report was never published, what little
of it was made available in 1838 by
Montgomerie Martin gives an idea of the
keenness and accuracy of his observa-
tions,

In 1838, James Prinsep, Assay-mas-
ter of the Calcutta Mint unravelled the
mystery of the Brahmi script; this was
followed by the decipherment of the ins-
criptions of Asoka, the great Mauryan
emperor of the third century B.C., and
the establishment of his contempora-
neity with a few Greek rulers of the
west, who are mentioned in his inscrip-
tions. The history of ancient India, the
beginnings of the study of which had
been laid in the late eighteenth century,
if not somewhat earlier by the identifi-
cation of Sandrakottos of Alexander’s
chronicles with Chandragupta, the
grandfather of Asoka, was now placed
on a sound chronological basis.

During this period, notable work
was done by James Fergusson, who, for
eighteen years (1829 to 1847), conducted
an architectural survey of the country
and systematically classified the monu-
ments.

Till now, the Government had taken
little interest in archaeological matters,
except on a few occasions, such as the
employment of Buchanan and sporadic
efforts to repair the monuments at Agra
and Delhi.

In 1844, following a request from the
Royal Asiatic Society of Great Britain
for the copying of the paintings of
Ajanta and other caves and for the pre-
servation of the caves, the Court of
Directors of the East India Company
decided to form a commission for
collecting accurate information about
the nature, extent and state of the exist-

A. Guosn

ing monuments. Lord Hardinge, the
Governor General, proposed that the
commission should be preceded by the
preparation of preliminary reports on
the monuments by qualified persons.
Accordingly, a few officers were deputed
to survey some monuments, but nothing
more was done.

1861 : Establishment of the Archaeological
Survey of India

Ty 1861 ALeExaNDER CUNNINGHAM, an
army engineer, who had already acquir-
ed renown by his antiquarian activities,
made a bold bid 10 end the stalemate by
impressing upon Lord Canning, the
Governor General, the necessily of
undertaking a systematic programme of
exploration in the country. Canning
accepted the proposal and established
the Archaeological Survey of India,
with Cunningham himself as the
Archaeological Surveyor. This was the
frst time that the Government unequi-
vocally recognised its responsibility in
regard to the monuments and remains
of the country. At the same time, the
preservation of monuments was not to
be a function of the Survey or of any
other organisation.

From November 1861 to January
1865, Cunningham covered large parts of
North India, following the accounts of
the ancient Chinese pilgrims Fa-Hien
and Hiuen Tsang. He surveyed an
enormous number of monuments and
remains and fully reported on them with
elaborate illustrations. Unfortunately,
the Government, for reasons unknown,
decided to abolish the Survey in 1865.

During the next five years some
attention was paid to the photographing
of monuments and preparation of casts
of architectural pieces, but no real work
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was done. In 1870, Lord Argyll, the
Secretary of State for India in the Brit-
ish Government, realised that some-
thing more substantial should be under-
taken and that could be possibie only
by a Central organisation. As a result,
ihe Archaeological Survey of India once
more came into being, with Cunningham
as its first Director General. e
was this time helped by two (later on
three) Assistants.

During the next fourteen years, up
to 1885, Cunningham and his Assistants
travelled up and down the whole of
north and east India, discovering
monuments and remains, revisiting
0ld ones and bringing to light coins,
inscriptions, sculptures and other anti-
quities, These achievements were
summed up by Cunningham himself
in the following words: ‘I have identi-
fied the sites of many of the chief
cities and most famous places of ancient
India, such as the rock of Aornos, the
city of Taxila, and the fortress of San-
gala, all connected with the history of
Alexander the Great. In India I have
found the sites of the celebrated cities
of Sankisa, Sravasti and Kausambi, all
intimately connected with the history of
Buddha. Amongst other discoveries I
may mention the Great Stupa of
Bharhut, on which most of the principal
events of Buddha’s life were sculptured
and inscribed. I have found three dated
inscriptions of King Asoka, and my
assistants have brought to light a new
pillar of Asoka, and a new text of his
rock edicts in Bactrian characters, in
which the whole of the 12th edict is
complete. I have traced the Gupta style
of architecture in the temples of the
Gupta kings at Tigowa, Bilsar, Bhitar-
gaon, Kuthera, and Deogarh, and I have

K

discovered new inscriptions of this
powerful dynasty at Eran, Udayagiri
and other places.’

Considering the extent and fruit-
fulness of the work done by Cunning-
ham, this is a jejune estimate of his
achievements.

Cunningham’s survey covered only
north and east India. To cover west
India, an Archaeological Survey of
West India was constituted in 1873 under
James Burgess, to whose charge was
added the Archaeological Survey of
South India in 1881.

In 1873, the Supreme Government
of India issued instructions to the Iocal
governments to preserve monuments.
In 1878, however, Lord Lytton, the
Governor General, realised that the
preservation of monuments should be
the responsibility of the Supreme Gov-
ernment itself, for he ‘could not conceive
of any claims upon the administrative
and financial resources of the Supreme
Government more essentially imperial
than this’. This resulted in the appoint-
ment of H.H. Cole as the Curator of
Ancient Monuments in 1881. During
the next two years Cole did satisfactory
work, but the post was abolished in 1883,
and preservation of monuments once
more became the vague responsibility
of the local governments.

Cunningham himself took great in-
terest in the collection and decipherment
of inscriptions but, at the same time,
felt that the available inscriptions
should be systematically published ac-
cording to the dynasties fo which they
belonged. Accordingly, John Faithful
Fleet was appointed Government Epi-
graphist in 1883 for a period of three
years. In 1886, E. Hulzsch was appoint-
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ed Epigraphist for south Indian inscrip-
tions.

Cunningham finally retived in 1885,
to be succeeded in the following year
by James Burgess as Director General.
But the functions of the Director Gen-
eral were to a very large extent decent-
ralised, as there were now three local
Surveyors in north and east India, with
Burgess in direct charge of west and
south India. The system was too compli-
cated to be effective.

Burgess retired after three years,
and the Government decided to abolish
the Archaeological Survey of India as
a Central organisation. All archaeolo-
gical work devolved on the local gov-
ernments, with the result that hardly
any progress was recorded. An attempt
was even made to transfer the work to
the Asiatic Society of Bengal, which,
however, refused to undertake the res-
ponsibility; the Society’s decision was
undoubtedly wise, for then (as now)
any country-wide co-ordinated work
could only be done by a well-knit Cen-
tral organisation.

This state of affairs continued till
1898, when the Government woke up to
its responsibilities once more and pro-
posed to divide India into five Circles
for the purpose of preservation of monu-
ments, each under an Archaeological
Surveyor. The scheme was approved
for a short period of five years.

Period of Decision (1899-1903)

Soon after his arrival in India in
1899 as Governor General, Lord Curzon
realised the chaotic condition into which
Indian archaeology had fallen in the
_absence of any Central leadership. He

A. GHosH

noticed that hardly any local govern-
ment was interesied in archaeology, with
the result that ‘not merely are beauti-
ful and famous buildings crumbling to
decay, but there is neither principle nor
unity in conservation or repair’. ‘Were
Germany the ruling power in India’, he
stated. ‘T do not hesitate to say that she
would be spending many lakhs a year
on a task to what we have hitherto
rather plumed ourselves on our genero-
sity in devoling Rs. 61,000, raised only
a year ago to 88,000". In his famous ad-
dress to the Asiatic Society of Bengal
on the 6th February 1900, he declared:
‘Epigraphy should not be set behind re-
search any more than research should
he sel behind conservation. It is, in
my judgment, equally our duty to dig
and discover, to classify, reproduce and
describe, to copy and decipher and to
cherish and conserve.” His conception
of archaeclogy was therefore compre-
hensive: it included exploration, exca-
vation, research, epigraphy, publication
and preservation of monuments and es-
tablishment of museums.

Curzon lost no time in giving shape
to his ideas, with the result that a new
era soon dawned on Indian archaeology.
In 1800, he proposed to the British Gov-
ernment the revival of the post of Direc-
tor General for the supervision and co-
ordination of the work of the Archaeolo-
gical Surveyors. He also proposed that
the Central Government should give
grants-in-aid to the local governments
to the extent of a hundred thousand ru-
pees per year for archaeological work.
This was no doubt a compromise bet-
ween Curzon's ideal of total centralisa-
tion (which, as we shall see below, was
achieved two decades later) and the
prevailing situation.
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The British Government having ac-
cepted the proposals, John Marshall
came to India in 1902, at the age of
twenty-six, as the first Director General
of the reconstituted Archaeological Sur-
vey of India. .

1902-21

Jonn MarsHaLL succeeded in orga-
nising the archaeological activities of the
country in a remarkably short period.
Within a few years of his arrival, impor-
{ant monuments, such as those at Delhi
and Agra, were thoroughly overhauled,
excavation was undertaken at a few im-
portant sites and museums received a
fillip. In 1904, the Ancient Monuments
Preservation Act, steps about the fram-
ing of which had been taken in 1898—
even before Curzon and Marshall—was
passed ‘for the preservation of ancient
monuments, for the exercise of control
nver excavation in certain places, and
for the protection and aecquisition in
certain cases of ancient monuments and
of objects of archaeological, historical or
artistic interest’.

Five Circles had been sanction-
ed in 1899 for a period of five years. Mar-
shall insisted on the retention of the Sur-
vey on a permanent basis, for ‘the work
of the archaeological officers is of a kind
which cannot be discharged by any
other existing agency and it can only
cease if the Government cease to admit
their responsibility for the preservation
of the ancient remains of the country’.
Tn 1906, the Survey was placed on a
permanent footing: it was to consist
of the Director General, Government
Tpigraphist and officers for six Circles,
to cover the whole of India (including
Burma but excluding Mysore, which had
its own organisation).

9

Thus placed on a permanent foot-
ing with well-defined policies to guide
it, the Survey continued its work with
greater vigour and confidence. Hun-
dreds of monuments and sites were de-
clared protected and brought under the
purview of the Ancient Monuments
Preservation Act. Extensive repairs
to monumentis and excavations were
undertaken. Amateurishness was su-
perseded by professicnal zeal and tech-
nigue.

In 1911, the fact that the Survey was
almost exclusively in British hands was
severely criticised at a conference of
Crientalists, with the result that in the
following year the Government decided
that competent Indians should be ap-
pointed to the Survey. It may be men-
tioned in this connection that in 1921
the Government laid down that forty
per cent of the service should be Euro-
pean and the vest Indian. It is need-
less to say that this rule died out long
ago, and the Archaeological Survey of
India is now entirely manned by Indians.

In 1921, under the Government of
India Act, 1919, archaeology was made
a Central subject, so that the Survey
became entirely a Central organisation,
the Provinces being left merely with
the power of declaring monuments and
sites protected under the Ancient
Monuments Preservation Act. Even
this power was transferred to the Cen-
tre by the Government of India Act, 1935.

A brief mention may be made here
of the excavations carried out by the
Survey up to 1920. Under Cunningham,
there was a preference for Buddhist
sites: Sarnath, Rajgir, Sravasti, Kusin-
agara and Nalanda, all in the central
Ganga valley, Sanchi in central India
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and the remains in the North-west Fron-
tier Province received adequate atten-
tion: knowledge of Buddhist architec-
ture, art and iconography advanced en-
ormously. Of the city-sites, Bhita and
Patna, again in the central Ganga basin,
and Taxila in the north-west were ex-
cavated. The first place proved to be
a commercial township of pre-Christian
origin. Near Patna, the remnants of the
Mauryan palace of Pataliputra were
laid bare; it was believed that the palace
consisted of a wooden structure resting
over eighty or more stone pillars. The
prolonged excavations at Taxila, start-
ed in 1913 and continued till 1934,
brought to light remains of three suc-
cessive cities: the earliest, Bhir Mound,
originating in about the fifth century
B.C,, must have witnessed the invasion
of Alexander; the second, Sirkap, was
established under the Indo-Greeks and
had a most systematic town-planning
during the days of the Indo-Parthians;

and the third, Sirsukh, was estabhshed
in Kushan times.

1921-28

THis, in brief, was the commendable.
record of the Survey in the field of ex-
cavations when a momentous event took
place, viz., the discovery of an ancient
civilisation at Harappa in Montgomery
District of Panjab and at Mohenjo-daro
in Larkana District of Sind, both now
in Pakistan. Excavation at the first
site was started in 1921 and at the
second in 1922. It was realised at the
outset that the relics of the culture ex-
posed at these two places (now known
as the Indus Valley Culture or, more
appropriately, the Harappa Culture)
were beyond the common range of
Indian antiquities till then known. When

A. Grosn

brief results of the discoveries, which
included steatite seals with strange wri-
tings on them, were published in Lon-
don in 1924, foreign scholars at once
noticed that similar seals had been
found at some sites in Iraq in levels be-
longing to the third millennium B.C.
The archaeology of India was thus at
once pushed back by two thousand
years, for till then there was hardly any-
thing which antedated Buddha (sixth-
fifth century B.C.). All this created
great enthusiasm in the country. In
1926, an Exploration Branch was creat-
ed within the Survey to cope with the
increased work.

Such an important discovery could
not be left unpursued. Extensive exca-
vations were conducted at both the sites
till 1931 and the remains of two large
cities laid bare. A comprehensive ex-
ploration of Sind and Baluchistan was
undertaken between 1925 and 1931, In
Sind, apart from the discovery of a
large number of smaller stations of the
Harappa Culture, an outstanding disco-
very was an earlier culture at Amri and
a later culture at Jhukar and Chanhu-
daro. In Baluchistan were discovered a
large number of sites belonging to vari-
ous dates, some earlier and others later
than the Harappa Culture.

The other excavations during the
period included the Buddhist sites of
Nalanda, Paharpur and Nagarjuna-
konda.

Since 1928

MarsHaLL retired from the office of
the Director General in 1928. Three
years later, an all-round reduction in
expenditure was in the air, as a result
of which, in 1932, the Exploration
Branch was done away with and funds
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for even the normal work of the Depart-
ment were drastically curtailed.

In the same year, to encourage out-
siders, including foreigners, to under-
take excavations, the Ancient Monu-
ments Preservation Act was amended.
Taking advantage of this, the American
School of India and Iranian Studies and
the Boston Museum of Fine Arts joint-
ly excavated at Chanhu-daro in 1935-36.
In 1935, the Yale and Cambridge Uni-
versities sent a geological cum prehis-
toric expedition to India under the
leadership of Helmut De Terra, The
expedition did most valuable work in
the country, particularly in the north-
west.

In 1939, the excavation technique
and policies of the Department came
under severe ecriticism from a dis-
tinguished British archaeologist, Sir Leo-
nard Woolley, who had been invited by
the Government to advise on the future
policy on exploration and excavation.
The condemnation, if largely based on
hurried observations and prejudices,
was not altogether uncalled for, for the
fact was that Indian archaeologists had
not kept in touch with the techniques of
excavation improved in Europe and
America, with the result that the me-
thods followed by them were antiquat-
ed. Hardly any attempt had been made
to establish sequences of cultures by
deep excavations, and there was no sys-
tematic plan about the choice of sites
to be excavated, so that the archaeology
of large parts of the country had re-
mained in the dark.

Between 1940 and 1944, the Depart-
ment undertook extensive excavations
at Ahichchhatra in the upper Ganga
valley and established for the first time

11

a cultural sequence of the region from
the second half of the first millennium
B.C. to about A.D. 1100.

In 1944, Dr. Robert Eric Mortimer
Wheeler was appointed Director Gen-
eral. During the next four years of his
stay in India, the Survey witnessed an
all-round progress. He reorganised its
Circles and Museums and trained its
officers and outsiders in modern me-
thods in his excavations at Taxila, Ari-
kamedu near Pondicherry on the east
coast, Harappa, and Brahmagiri in the
lower Deccan. Each of these excava-
tions brought forth significant results.
Thus, in Sirkap, the second city of Taxi-
la, the stratigraphic relationship bet-
ween its defences and the habitation
inside was established. At Harappa was
laid bare a tremendous defensive wall
unnoticed before; also was identified
and excavated a cemetery of the
Harappa Culture. At Brahmagiri a
chalcolithic culture of the first millen-
nium B.C. was brought to light and the
chronology of the great south Indian
Iron Age megalithic complex, till then
an enigma, was placed on a sound foot-
ing.

In 1950, the Constitution of India
made far-reaching changes in the offi-
cial position of archaeology: instead of
archaeology being a completely Central
subject, as laid down in the Govern-
ment of India Acts, 1919 and 1935, it
prescribed

(1) ancient and historical monu-
ments and archaeological sites
and remains declared by or
under law made by Parliament
to be of national importance
should be in charge of the Cen-
.tral Government;
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(2) ancient and historiecal monu-
ments not belonging to the first
category should be in charge of
the State (Prgvincial) Govern-
ments; and

both the Central and State
Governments will have jurisdic-
tion over archaeological sites
and remains not belonging to
. the first category.

. In pursuance of this, Parliament, in
1951, passed an Act declaring to be of
national importance all the monuments
and sites which had been previously
protected under the Ancient Monuments
Preservation Act, together with a large
number of those situated in such States
as were in pre-Independence days called
the princely states, over which the
Government of India had till then no
archaeological jurisdiction before.

3)

Archaeology in the States

o review of the archaeological his-
tory of the country would be complete
without a reference to the archaeologi-
cal work in the princely states prior to
their merger in the Indian Union. My-
sore had its own organisation since 1900,
to be followed shortly afterwards by
Kashmir, Pudukkottai and Mayurbhanj.
Later on, Hyderabad, Gwalior, Tranvan-
core, Cochin, Bhopal, Baroda and Jai-
pur joined the list. While some of
them functioned sporadically and per-
functorily, others did valuable work in
protecting and preserving the monu-
ments in their charge and even under-
took excavations. A few other States,
without regular organisations, were
helped by the Central Survey with
finances and advice.

Following the disappearance of all
princely states with the Independence

A. GHosn

of India and the taking over of their im-
portant monuments by the Central Gov-
ernment as monuments of national im-
portance, a large part of the staft of the
Departments of Archaeology of those
States where such Departments had
existed was taken over by the Central
Survey in 1853. In 1959, the staff and
important monuments of Jammu and
Kashmir were similarly taken over.
While, therefore, there has been, in
certain aspects, an archaeological integ-
ration of the country atier Indepen-
dence, there are simultaneously opera-
ting some centrifugal forces arising out
of the provisions of the Constitution,
which, it will be recalled, lays down
that ancient and historical monuments
not of national importance should be
in the charge of the States and that
these States will also have concurrent
jurisdiction over archaeological sites
and remains also cf not natjonal impor-
tance. This implies that all States
should individuaily set up their archaeo-
logical service and promote legislation
for the protection of monuments and
for the regulation of excavation of sites
in their charge. Those States which
are, in a way, the successors of the pre-
Independence princely states, continue
to maintain their archaeological organi-
sations (where they existed before),
sometimes attenuated by the Centre hav-
ing taken over parts of their staff; others
are gradually coming up with the ne-
cessary legislations and organisations.
The Central Government has readily
agreed to encourage them in these en-
deavours and is prepared to give grants-
in-aid for excavation and preservation
of certain classes of State monuments.
The States have a great archaeolo-
gical role to play. No Central body,
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however large, can eftectively take care
of all the monuments that stud the large
country—some of them the focus of
local pride and sentiment. Even if they
are not of any outstanding historical,
archaeological or architectural impor-
tance, they are nevertheless worthy of
preservation for posterity. Some State
Governments have not only taken, with-
in a short time, steps in this direction
but have also undertaken important ex-
plorations and excavations.
Universities and other Institutions

A pappy sign of the present-day ar-
chaeological activities in the country is
that many institutions, including uni-
versities, have come forward to under-
take archaeological work. The first such
institution was the University of Cal-
cutta, which excavated at Bangarh in
east India as early as 1937-41. During the
last ten years or so, inivaluable work has
been done by the Deccan College Post-
graduate and Research Institute, Poona,
K.P. Jayaswal Research Institute, Patna,
and the Universities of Allahabad,
Saugor, Baroda and Calcutta. New and
welcome entrants into the field are the
Universities of Varanasi and Patna.

International Coilaboration

Inp1a has been intimately connected
with the archaeological and museologi-
cal organisations of UNESCQO almost
from their very inception. Members of
the Archaeological Survey have uni-
formly been corresponding or regular
merabers of the International Committee
on Monuments, Artistic and Historical
Sites and Archaeological Excavations
and of the International Cominission on
Museums, either as representing the
Government or in their individual capa-
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cities. India was also one of the early
signatories to the ‘Convention on the
Protection of Cultural Property in the
Event of Armed Confliet’. Further, the
Survey has fully associated itself with
the ‘Recommendations on International
Principles applicable to Archaeclogical
Excavations’, issued by the International
Commitiee,

Lastly, in response to the appeal of
UNESCO for the saving of the archaeo-
logical treasures of Nubia, the Archaeo-
logical Survey will shortly send out a
team for the excavation of a prehistoric
site in that region. It is in the fitness of
things that after a century of fruitful
existence the Survey should now project
its activities beyond the frontiers of its
country.
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SURVEY

OF INDIA

Y. D. Sharma

DURING the last one hundred years
of its existence, the Archaeological
Survey of India has passed through a
series of vicissitudes, which have not
merely brought about iis complete
transformation from a humble beginning
to a large organisation but have also
effected its integration on a rational and
comprehensive basis. The incipient
structure which came into being in 1861,
with the appointment of Alexander
Cunningham as the Archaeological Sur-
veyor, has grown into a solid pyramid
with an organised multitude of workers
at the base and the Director General of
Archaeology in India at the apex. The
limited aim of merely exploring the
antiguities of the country has expanded
comprehensively with the passage of
time: now the Survey engages itself
in exploration, excavation, study of
epigraphs, publication, maintenance and
preservation of ancient monuments,
exhihition and preservation of ancient
relics and preparation of multiform
records,

- The Survey funetions as an ‘attached
office’ of the Ministry of Scientific
Research and Cultural Affairs of the



Goverament of India. The Directorate
of the Survey is located at New Delhi,
with the Director General of Archaeo-
logy in India at its head. He is assisted
by a Joint Director General, three
Deputy Directors General, respectively
holding charge of administration, explo-
ration and ancient monuments, an
Archaeological Engineer and an Assist-
ant Engineer and an Assistant Superin-
tendent. The Archaeological Engineer
advises the Director General on the
maintenance of and repairs to monu-
ments and scrutinises the works-esti~
mates prepared for that purpose. A
School of Archaeology, which was
inaugurated only in 1959, functions as an
integral wing of the Directorate.

The Survey discharges its duties and
responsibilities through the following
executive units:

The Circles, numbering ten; the Ex-
cavations Branch; the Prehistory
Branch; the Epigraphy Branch; the
Chemistry Branch; the Gardens Branch
and the Museums Branch.

Besides, there are certain special
projects, requiring a short or long dura-
tion for their completion, which are

executed by additional ad hoc units.
Thus, at present, there are the Atlas
Branch, for the preparation of an ex-
haustive and authentic archaeological
atlas of India, two Temple-survey Pro-
jects, one for the south and the other
for the north, and the Nagarjunakonda
Excavation Project, which has more or
less completed its task of excavating the
area which will shortly be submerged by
the Nagarjunasagar Dam in Andhra
Pradesh.

The Circles

MAINTENANCE and preservation of
ancient monuments declared by Parlia-
ment as of national importance and re-
search into the ancient relics of the
country by exploration and excavation
constitute the two main functions of the
Archaeological Survey. The former
wholly and the latter partly are attend-
ed to by the Circle in the jurisdiction of
which the monument and site or area to
be preserved, excavated or explored
lie.

As mentioned earlier, originally
exploration alone was on the programme
of the Archaeological Survey. In 1873,
the local governments were instructed
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to preserve the ancient monuments, and
it was only in 1881 that a Curator of
Ancient Monuments was appointed, al-
though the post was abolished two years
later, when preservation fell once more
to the charge of local governments. It
was only in 1919 that the Government
of India Act fixed the responsibility en-
tirely on the Central Government.

The distribution of the Survey on a
geographical basis has also passed
through several stages. To the original
Archaeological Survey headed by Cun-
ningham, which covered only northern
and eastern India, an Archaeological
Survey of West India was added in 1873,
and another for South India in 1881.
After Cunningham’s retirement in 1885,
three local Surveyors were appointed
for northern and eastern India, and
James Burgess, became the Director
General. With his retirement in 1889,
the Archaeological Survey ceased to
function and the local governments
took up whatever archaeological work
found favour with them. In 1899, India
was divided into five Circles, each under
an Archaeological Surveyor, who was to
function under the local government
having a major interest within his juris-
diction. The number of Circles was
increased to six in 1906, after John Mar-
shall became the Director General of the
Survey, and it rose o nine in 1953 with
the assumption of the responsibility of
monuments under the former princely
states. With each addition fo the numbker
of Circles there was a re-distribution of
+heir jurisdictions. The State of Jammu
and Kashmir was added recently as a
sepsrate Circle. The Circles and their
headquarters today are: (i) Frontier
Cirele, Srinagar; (ii) North-Western
Cirele, Dehra Dun; (iii) Northern Circle,
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Agra; (iv)Central Circle, Bhopal; (v)
Mid-eastern Circle, Patna; (vi) Eastern
Circle, Calcutta; (vii) South-eastern
Circle, Visakhapatnam; (viii) South-
western Circle, Aurangabad; (ix) West-
ern Circle, Baroda; and (x) Southern
Circle, Madras.

At the head of each Circle, except
the Frontier Circle which has only a
Superintendent, there are a Superinten-
dent and an Assistant Superintendent.
There is an Assistant Engineer in some
Circles to render acvice on conservation
and to estimate, supervise and some-
times execute works. The maintenance
and repairs of monuments, which form
the main obligation of a Circle and
account for the major part of its ex-
penditure, are attended to by Conserva-
tion Assistants or sub-overseers, who
are each in charge of a sub-circle, six or
seven of which comprise a Circle.
While the maintenance of monuments
within the jurisdiction of a sub-circle is
thus looked after by a Conservation
Assistant or a sub-overseer, an import-
ant group of monuments may have a
Custodian or a Caretaker. The former
also attends to the repairs to the monu-
ments; the latter is merely charged with
the general upkeep of the monuments
in his charge. The watch-and-ward of a
monument at the lowest rung rests with
a monument attendant or watchman.
The periodical cleaning and day-to-day
minor repairs are carried out by monu-
ment cleaners and masons. Similarly,
delicate work, such as restoration of in-
lay, ete, is attended to by engravers.
Repairs to some monuments require the
help of modellers to ensure proper re-
pairs to damaged sculptures. The techni-
cal staff of a Circle also includes photo-
graphers, surveyors and draftsmen, who
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prepare the required records and illus-
trations for publication and other pur-
poses.

A Circle may also undertake limit-
ed excavations, which are carried out by
the superintendent or assistant superin-
{endent helped by a technical assistant.
A village-to-village survey of the anti-
quarian wealth of the country is being
carried out by four exploration assistants
in each Circle under the Five-Year plans.
These exploration assistants aim to
cover all the places in a District for re-

cording information on the existing
ancient monuments and other anti-
quities. Also under the Plans, three

posts of Surveyors have been sanctioned
in each Cirele in order to prepare site-
plans of protected monuments and their
environs, which have not been planned
so far. The aim of this project is to de-
fine the protected areas, so that en-
croachments may be stopped in future.

The Excavations Branch

OrrGINALLY exploration and ex-
cavation were the concern of the entire
organisation of the Archaeological Sur-
vey. It excavated several historical
sites, most of them Buddhist. With the
discovery of Harappa and Mohenjo-daro
and commencement of excavation there
in 1921 and 1922 respectively, there was
a substantial increase in the responsibili-
ties and activities of the Survey, and an
Exploration Branch came into being in
1096. Tt wag, however, abolished in 1932
with other drastic retrenchments conse-
quent upon a world-wide general econo-
mic depression.

In 1944, shortly after assuming the
Director Generalship of the Survey, Dr.
(now Sir) R.E. Mortimer Wheeler creat-
ed an Excavations Branch, with an
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Assistant Superintendent, later raised to
the status of a Superintendent, at its
head. The Branch is now quartered at
Nagpur and is equipped in men and
material to undertake major excavations
in the country, ¥

The Prehistory Branch

PrexisToRY remained neglected in
the Archaeological Survey for a long
time, and it was only under the re-orga-
nisation carried out by Dr. Wheeler that
the post for prehistory. of the status of
an Assistant Superintendent, came into
being for the first time in 1945. To cove
with the increased work, the post of a
Superintendent for prehistory was add-
ed in 1957. The Branch is now stationed
at Nagpur and its jurisdiction extends
over the entire country.

The Epigraphy Branch

EpIGRAPHICAL research has played a
major role in strengthening archaeology
in India, for it was the decipherment of
the Brahmi and Kharoshthi scripts in
the second quarter of the last century
that placed Indian archacology for the
first time on a firm chronological foot-
ing.  Although Cunningham, the first
Archaeological Surveyor, was mainly
pre-occupied with exploration, he also
made important contributions to epi-
graphy, but the founding of the Indian
Antiquary by James Burgess in 1872
gave a new impetus to epigraphy. In
1881, Cunningham recommended the in-
stitution of an Epigraphical Survey
under the direction of John Faithful
Fleet, who was appointed as Government
Epigraphist in 1883, initially on an ex-
perimental basis for a term of three
years. Burgess recommended the ere-
ation of a post of an Epigraphist for San-
skrit, Pali and Dravidian languages, and
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when his scheme was approved, Dr. E.
Hultzsch was appointed Epigraphist for
South India in 1886, also for a term of
three years. With the termination of
Fleet’s appointment in 1886, epigraphy in
other provinces also came under the
jurisdiction of the Archaeological Sur-
vey. In 1888, Burgess started the publi-
cation of Epigraphia Indica, while Hult-
zsch continued to be in charge of epi-
graphy in South India.

In 1898, new proposals were sub-
mitted for the re-organisation of
archaeological research, which included
a special status for epigraphy. It was
decided that the post of Government
Epigraphist would be made permanent
as long as Hultzsch continued to hold it.
In 1900, Lord Curzon, while pleading for
archaeology as a whole, laid special em-
phasis on epigraphy. In 1906, when the
Survey was placed on a permanent foot-
ing, the post of Government Epigraphist-
for India, in lieu of the Government
Epigraphist in Madras, was created on a
permanent basis for the first time.

With its headquarters at Ootaca-
mund, the Epigraphy Branch now con-
sists of the Government Epigraphist,
two Superintendents and three Assistant
Superintendents, in addition to Epigra-
phical Assistants and other staff. Apart
from the study of inscriptions brought
to their notice by others, the Branch
carries out regular exploration for loca-
tion and collection of inscriptions and
edits and publishes them.

The Arabic and Persian inscriptions
were originally attended by a part-time
Epigraphist. Later, in 1945, the post of
an Assistant Superintendent was creat-
ed; this has now been raised to the
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status of a Superintendent. The head-
quarters of the unit are at Nagpur,
The Chemlstry Branch

HaroLy any chemical ireatment
and preservation of monuments and an-
tiquarian objects had been attempted
before 1917, when an Archaeological
Chemist was appointed in the Survey
for the first time, and applied chemistry
harnessed in the service of archaeology.
Tn 1945, the post of an Assistant Archaeo-
logical Chemist was added to cope with
the expanding responsibilities of the
Survey; the incumbent of the new post
was put on certain important assign-
ments in the south, although chemical
work was not distributed yet on a geo-
graphical basis. Recently, however, the
Chemistry Branch has been organised
on a rational geographical basis.

The Archaeological Chemist in
India, with headquarters at Dehra Dun,
is the head of the Branch; the country
has been divided into two regions, Nor-
thern and Southern, each working
under an Assistant Archaeological Che-
mist, with headquarters at Dehra Dun
and Hyderabad respectively. The ac-
tual work of chemical treatment and
preservation is, however, executed by

‘zonal offices, each under a Junior Ax-

chaeological Chemist. There are four
zones, Northern, Eastern, Southern and
Western, with headquarters at Dehra
Dun, Bhubaneswar, Madras and Aur-
angabad respectively, the former two
under the Northern Region and the lat-
ter two under the Southern Region. The
Northern Zone operates in the area
covered by the Frontier, North-western,
Northern and Central Circles, the Eas-
tern Zone in that by the Mid-eastern and
Eastern Circles, the Southern Zone in
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that by the Southern and South-eastern
Circles and the Western Zone in that
by the South-western and Western Cir-
cles.

The over-all administrative and
technical charge of the entire Branch
vests in the Archaeological Chemist, who
also attends to the study of and research
in wider scientific problems, such as
analysis of soil-samples, material identi-
fication of organic, inorganic and ceramic
objects, and development of suiiable
methods of treatment and preservation
of monuments and antiquities, for all
of which his laboratory at Dehra Dun
is adequately equipped. The zones at-
tend to the chemical treatment and pre-
servation of objects in departmental
museums and of monuments within
their jurisdiction under the guidance
and supervision of the regional offices
and with the assistance of technical per-
sonnel, such as chemical assistants, pho-
tographers, draftsmen, modellers and
laboratory assistants.

The study of geochronology and en-
vironmental archaeclogy has been ini-
tiated recently, initially under the Five-
Year Plan, by the appointment of an
additional assistant archaeological che-
mist, to work under the guidance and
supervision of the archaeological che-
mist.

The Gardens Branch

Joun MarsHALL Introduced gardens
in and around ancient monuments as
part of the measures for their preserva-
tion, particularly where a garden form-
ed part of the original lay-out of the
monument. The operations were not,
however, carried out directly by the
Survey. It was only in 1947 that a
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Superintendent and an Assistant Super-
intendent for Gardens, within the Sur-
vey, were put in charge of horticultural
work in archaeological areas; the Gar-
dens Branch thus came into being. The
field of its operation was initially res-
tricted more or less to Delhi, and was
later extended to Agra. With this and
other extensions in its coverage, the
Branch was strengthened by the addi-
tion of another Assistant Superinten-
dent. It has now been reorganised re-
cently on a rational and comprehensive
basis, with the garden superintendent,
with headquarters at Agra, holding the
overall administrative and iechnical
charge of the branch, the actual execu-
tion of horticultural operations being
carried out by one of the three zones
into which the country has been divi-
ded. These zones, called Northern,
North-western and Southern, with head-
quarters at Agra, Delhi and Bangalore
respectively, are each headed by an As-
sistant Superintendent, although the
last-named zone has yet to come into
tull commission. The Northern Zone
covers the gardens at Agra, Lucknow,
Sarnath, Kusinagara, Kumrahar
(Patna), Nalanda and Bodh-Gaya and
the North-western zone those at Delhi,
Dig and Khajuraho; the Southern zone
is intended to comprise the gardens at
Aurangabad, Nagarjunakonda, Poona,
Bangalore, Seringapatam and Bijapur.
As new gardens come to be laid or taken
over, they will be added to the charge
of one of these zones.

The Museums Branch

Till recently, the Archaeological
Survey of India had been in charge of
archaeological museums under the con-
trol of the Central Government, which
could be put under four different cate-



gories; (1) the Archaeological Section,
Indian Museum, Calcutta; (ii) the Cen-
iral Asian Antiquities Museum, New
Delhi, the officer-in-charge of which
also held charge over (iii) the local mu-
seums of the Survey—all combinedly
forming the Museums Branch of the

Survey; and (iv) the National Museum, -

inaugurated on the 15th August, 1949.
The National Museum is now an inde-
pendent organisalion. In 1958, objects
in the Central Asian Antiquities Mu-
seum, together with the attached staff,
were made over to the National Mu-
seum, and the rest of its staff was most-
1y placed under the Superintendent, Ar-
chaeological Section, Indian Museum,
to form the re-organised Museums
Branch of the Survey, which now exer-
cises control over the local museums,
besides the Archaeological Section of the
Indian Museum. The headquarters of
the Branch are at Caleutta; it is manned
by a Superintendent (who is also the
Superintendent of the Archaeological
Section of the Indian Museum), assisted
by an Assistant Superintendent. The
local museums are divided into three
zones, the Central, FEastern and
Southern, with headquarters at Sanchi,
Sarnath and Madras respectively, each
headed by a Junior Keeper of Mu-
seums. Under each zone there are at
present three to six local museums, each
in the charge of a curator. The Museum
at Nagarjunakonda is an independent
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zone by itself, in view of its peculiar
character.

The existing local museums belong-
ing to the Survey are: the Archaeologi-
cal Museums at Sanchi, Khajuraho,
Sarnath, Nalanda, Bodh-Gaya, Amara~
vati, Nagarjunakonda, Hampi and
Kondapur; the Red Fort Museum,
Delhi; the Fort St. George Museurm,
Madras; and the Tipu Sultan Mu-
seum, Seringapatam. It is expected
that within a short time new ones will
come into being—at Vaisali, Ratnagiri,
Konarak, Rupar and Lothal.




N order to appreciate what has really

been accomplished since Indepen-
dence we might perhaps look back to
see where we stood, archaeologically, at
the time of Independence. And, as
it would be unfair to dig up for com-
ments what others had stated at that
time, let what the present writer himself
had written in 1948 be quoted to portray
a picture, though incomplete, of the then
state of affairs: ‘At present one of the
outstanding problems of Indian archaeo-
logy is to bridge the long gap that sepa-
rates the Indus Valley Civilisation of the
third-second millennia B.C. from the
cultures of the carly historical period
(c. fourth century B.C.). If we could
find sites which may have the remains
of the Harappa culture at the bottom
and of the early historical period at the
top with continuous occupation between
the two, the problem would be easy of
solution. But that being not the case,
the problem has to be tackled by digging
several sites and grouping them into two
series, namely, (i) sites with the re-

B. B. Lal
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mains of the Harappa culture at the bot-
torg and {hose of later cultures overly-
ing them, and (ii) sites with the remains
of the early historical period at the top
and of earlier cultures underlying them.
Thus, with two fixed points, one at the
bottom and the other at the top of the
chronological scale, and working from
the known to the unknown, in the for-
mer series upwards and in the latter
series downwards, it would be possible
to build up a sequence of the verious
ancient cultures which would uitimately
fill up this gap.'l

Now, while it is not at all claimed
that today, in the fifteenth year of our
Independence, this gap has fully been
bridged, it can certainly be stated that
principal piers have been erected and
the bridge itself is more than half-way
through.

In this great task of bridging the
gap, as also in other archaeological
field work, it is not the Archaeological
Survey of India alone that has done the
job; credit, in varying degrees, also
goes lo State Departments of Archaeo-
logy such as those in Andhra Pradesh,
Gujarat, Madhya Pradesh, Maharashira,
Mysore, Rajasthan, etc., and to Univer-
sities and Research Institutes, such as
the Universities of Allahabad, Banaras,
Baroda, Calcuita and Sagar, the Deccan
College Post-graduate Research Insti-
tute, Poona, the K.P. Jayvaswal Research
Institute, Patna.

The Indus Civilisation—Fresh light

Prrore BEGINNING A SURVEY of the
Dark Age between the end of the Indus

1.-B.B. Lal, ‘Sisupalgarh 1948: an Early
Historical Fort in Eastern India’, Anciemt
India, no. 5 (January 1949), pp. 62-G3.
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Civilisation and the beginning of the
carly historical period, it may perhaps
be worth while to note what light has
been thrown, since Independence, on
the Indus Civilisation itself. Explo-
ration and excavation have combined
{o show that this Civilisation need no
longer be regarded as confined to the
Indus valley, for il is now known to
have extended as far east as Alamgir-
pur? in the Ganga-Yamuna valley in
Uttar Pradesh, as far north as Rupar,3
verging on the Siwalik foot-hills in Pan-
jab, and as far south as Bhagatrav,4 on
the Kim, a small river, discharging into
the Arabian Sea, between the Narmada
and Tapti. May be in the future
a further extension of the Civilisation
is discovered; but even as it is, one notes
with a kind of satisfaction, if not pride,
that this great Civilisation of the Indo-
Pakistan sub-continent covered a much
wider area than did the contemporary
civilisation either in the Nile valley in
Egypt or in the Euphrates-Tigris valley
in Iraq.

And that is not all. Excavations
at Rupar and Alamgirpur and those at
Kalibangan5, District =~ Ganganagar,
Rajasthan, and Tothal6, District Ahme-

S ——

2. Excavated by Y.D. Sharma: Indian
Archaeology—A Review, 1958-59, pp. 50-55.
Hereafter this publication shall be referred
to as LA.

3. Excavated by ¥.D. Sharma: I.A.1953-
54, pp. 6-7; and 1954-55, p. 9.

4. Explored by SR. Rao:
pp. 14-15.

T.A. 1957-58,

5. Excavated by the present writer: LA.
1960-61 (in the press).

6. Excavated by S.R. Rao: I.A. 1954-55,
p. 12; 1955-56, pp. 6-7; 1956-57, DD. 15-16;
1957-58, ‘pp. 12-13; 1058-59, pp. 13-15; and
1959-60, pp. 16-18;
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dabad, Gujarat, have considerably en-
riched our knowledge of that Civilisa-
tion. Located on the southern bank of
the now-dried up Ghaggar (ancient
Sarasvati) river, the ancient site at Kali-
bangan comprises two main mounds, a
larger one on the east and a comparativ-
ly small one on the west. The excava-
tion revealed that whereas in the case
of the larger mound the occupation
began right on the natural soil, in the
case of the smaller mound the houses
stood on a high mud-brick platform.7
When one recalls that both at Harappa
and Mohenjo-daro there is a set of two
such mounds of which the western one
has been established to be a citadel, one
begins to wonder if the same was not
the case at Kalibangan. The site is rich
in antiquities, but no less interesiing are
two potsherds, each with a short inscrip-
tion (pl. 1), the overlaps of letters
therein indicate that the direction of
writing in the Harappan script was from
the right to left and not vice-verse as
has been held by some.

The excavation at Lothal has re-
vealed that this Harappan township
bristled with great activity on account
of the existence of a dockyard (pl. 1),
measuring 218 meires in length and 37
metres in width and connected by a 7-
metre wide channel with the nearby
river, Bhogavo. While seals of Harappa
culture found, years ago, at several sites
in Iraq and a ‘Bahrain’ seal (pl. III)
found recently at Lothal do no doubt
point to possible trade connections bet-
ween India and western Asia during the
third and second millennia B.C., the

7. Surface-observations indicated the
existence of a fortificalion wall along the
-periphery of the platform. The same, how-
ever, remains to be confirmed by excavation.
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discovery of the dock-yard at Lothal in-
dicates the modus operandi of this trade.
One can now visualise small boats, such
as are in fact depicted on the Harappan
seals themselves, sailing along the coasts
of the Arabian Sea and Persian Gulf,
carrying coiflon goods, spices, ete,
from India and bringing in return cos-
metics and the like from western Asia.
Indeed, do not the Sumerian records
of a comparable date talk of such a trade
between that country and the East?

Another new feature revealed at
Lothal relates to the burial practice. In
some of the excavated graves two
bodies lay together (pl. IV ). Thus, if
the anthropological examination, which
js underway, shows that in these cases
the persons buried were each a male
and a female we might be having here
something of great socio-religious
import.

The Dark Age—main target

To Come Back to the Dark Age,
which admittedly is our main target.
Here, perhaps, it may be worth while
to deal with the problem region-wise,
beginning say with northern India and
proceeding gradually southwards.

The excavation carried out during
1950-52 at Hastinapura, located on the
right bank of the Ganga in the District
Meerut, Uttar Pradesh, brought to light,
from bottom upwards, five periods of
occupation, with a clear-cut break in
between them all.8 The earliest Period
was characterised by an ill-fired ‘ochre’-
red ware, which, on the basis of circum-

8. B.B. Lal, ‘Excavation at Hastinapura
and other Explorations in the Upper Ganga
and Sutlej Basins 1950-52', Ancient India.
nos. 10 and 11 (1954 and 55), pp. 5-151.
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stantial envidence from sites like Bisau-
1, Rajpur Parsud and Bahadarabad10, all
in Uttar Pradesh, seems to be associat-
ed with copper objects (popularly
known as Copper Hoards) comprising
barpoons, antennae swords, shouldered
axes, anthropomorphic figures, etc,
found principally in the Ganga valley
bui extending as far south as Kallur
in Andhra Pradesh. As a result, there-
fore, it has been possible to assign to
these hoards a chronological horizon,
though somewhat vague, namely in the
second half of the second millennium
B.C.

It is, however, to Period II of
Hastinapura that pointed attention may
be drawn. The inhabitanis now used a
pottery quite unrelated to the earlier
one and known Lo archaeologists as the
Painted Grey Ware. As the name indi-
cates, the ware is grey and bears a
variety of painted designs, usually in
black pigment. The more common
shapes are bowls and dishes of various
sizes but items like the lota are also
known (pl. V). The houses were made
of mud or wattle-and-daub. Agriculture
and catile-breeding seem to have been
the main occupation of the people,
though hunting no doubt was also quite
frequent too. Amongst the domesticated
animals particular mention may be
made of the horse (Equus caballus),
which animal, as far as our present
knowledge goes, does not seem to have
been used by the Harappans. The tools
and weapons were made primarily of
copper, although in the upper levels of

9. B.B. Lal, ‘Further Copper Hoards from
the Gangetic Basin and a review of the pro-
blem’, Ancient India, no. 7 (1951), pp. 20-39.

10, Excavated by Y.D. Sharma in 1952,
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the Period iron slags were also met
with.11

When about two metres of occupa-
tional deposits of Period 1L had come
inlo being, there occurred a heavy flood
in the Ganga which washed away a con-
siderable portion of the setilement. Not
only can the traces of this devastation
be seen in the form of erosion-marks
left on the mound itself (pl. VI) but
also some of the washed-away material,
though in very fragmentary form, has
been encountered in the river-bed, as
many as fifteen metres below the water-
level.

Afler a lapse of time, the site was
re-occupied by people who used the
Norihern Black Polished Ware, which on
the basis of evidence from Kausambi,l«
Taxila,13 etc., may be dated from circa
sixth to second century B.C. The flood,
{herefore, may vaguely be dated to ciree
eighth century B.C. and the beginning of
the Painted Grey Ware occupation, to
cirea 1100 B.C., if not earlier.

At Rupar and Alamgirpur, the
Painted Grey Ware is sandwiched bet-
ween the Harappa Culture on the one
hand and the Northern Black Polished
Ware on the other (fig. 1), without any
overlap on either side, which evidence
more or less eorroborates the dating pro-
visionally suggested for the Painted
Grey Ware at Hastinapura. Inan overall
picture, however, the lower and upper

11, More evidence regarding the use of
iron by late Painted Grey Ware people has
since been obtained from Alamgirpur.

12, G.R. Sharma, The Excavations af
Kauswnbi 1957-59 (Allababad, 1960).

13, Krishna Deva and REM. Wheeler
in Ancient India, no. 1 (1946), pp. 55-56.



Pl 1
Kalibangsn (Rajasthan)—a_potsherd
bearing an inscripsion in the Harap-
pan script.  The overlaps of letters
show that the direction of writing
was from the right to the left

PLIT

Lothal {Gujarat)-~ A view of the re-
taining walls of the dockyard




Pl Il A ‘Bahrain’ seal found at Lothal, It points to trade contacis between
India and western Asia in ancient times

PLLY A ‘set’ of the Painted Grey Ware

PL.IV Lothal—A double-burial

PI. VI

Hastinapura (Uttar Pradesh)
——the figure points to the
erosional scar left by a
heavy flood in the Ganga
which washed away a major
portion of the Painted Grey

Woare settlement




pi, VIl Kausambi (Utrar Predesh)- -a view of the burnt-brick revetment of the defences




Pl VUL
Ujjain (Madhya Pradesh
3 scaging' of dressed
wooden rafters used in
the reinforcement  of
tha defences

PL IX

On the defence wall 3t

Ujjain- impressions  of

baskers feft banind by

the workmen who were

engaged on the construc:
tion work



PlLX Aand B

Channel-spouted bow! and
stemmed cup from Navda-
toli ( Madhya Pradesh),
which point to iranian
contacts with India to-
wards the end of the se-

cond millennium B.C.

Pl

Xi

e

Pl Xl Sanur (Madrasj-—megalithic burials in sarcophagi

Navdatoli —Reconstruction of life more than 3,000 years ago




P XIH

Syrzahom (Kashmir)

bone-teols wed by the
“pit-dwellers’

Pl XIV

Burzahom typical  mate
impressed pattely



PLXV

Found at Jagatgram (Uttar Pradashy,

the inscripton bears testimony to

the horse-sacrifices performed by

king called Sitavarman in the  thir¢
century A.D.

el
An crly Gupta terracotia
Tamlul (West Bengal)
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PL. XV Sisupalgarh (Orissa)—gateway-complex of early historical fortifications

<= Pi.XVIl A brick-lined stepped pit (2) at Chandraketugarh (West Bengal)

Pl. XiX Ratnagiri (Orissaj—one of the excavated monastories

-l

o T




PI. XX Amaravati {Andhra Pradesh)—crystal relic casket
discovered in a stupi

=

. XX! Nagarjunakcnda (Andhra Pradesh) a bathing
«hat built in the carly centuries A.D.
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SCHEMATIC  SECTION ACROSS RUPAR MOUND 1953

- - PICEMD StALmGs
(c.200-00020)

N TRRAGITTAS (UNGA TYPE)

2

PUNCH:
UNHALINED

HEIPLORED

limits may extend by a century or so
cach way.

Explorations have revealed that this
Ware occurs up to Lakhiyo Pir (Pakis-
tan) 14 on the west, Vaisalils (though in
a degenerate form) on the cast, Rupar
on the north and Ujjainl6 (though in a
very restricted number) on the south.
The chief concentration of the Ware, in
the present state of our knowledge,
seems to be in the valleys of the Sutlej,
Ghaggar (ancient Sarasvati),17 Yamuna
and upper Ganga, the more noteworthy
sites being, besides those already men-

14. Identified in N.!
{ion lodged with the Archaeological Survey
of India.

15. Excavated by A.S. Alickar and Sita
Ram Roy: L.A. 1958-59, p. 12. See also K.
Deva and V.K. Misra, Vaisali Excavations
(Vaisali, 1961).

16. Excavaled by N.R. Banerjee:
1955-56, p. 19; 1956-57, pp. 20-28; e
pp. 32 M.

17. A. Ghosh, ‘The
its archaeological aspg
National Institute of
1 (1952), pp. 37-42.

LA,

L
tioned, Ahichchhatra, Kurukshetra,
Mathura, Bairat, Kampil, Sravasti,

Kausambi (where a very late stage, as
at Vaisali and Ujjain, oceurs), which
figure in one way or another in the
Muahabharata story.

The aforesaid chronological horizon
and geographical distribution of the
Ware are indeed of great significance:
for, as we know at present, they more
or less coincide with respectively the
time and area associated with the early
Avryan stock in India. The situation gets
further heightened when one recalls the
following verse from the Puranas:

Gangay = apehrite tasmin nagare

Nagasahvaye
Tyalktve  Nichakshur = nagaram
Kausambyam sa nivetsyati.

“When the city of Hastinapura is car-
ried away by the Ganga, Nichakshu will
andon it and will dwell in Kausambi.’

=58. . o i
"-_."E&‘does not this incident seem to find

oboration, on the one hand, in the

of the flood that washed
yPaiited Grey Ware occupa-
k‘asti'napura, and, on the other,
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in the fact that it was only towards the

fag-end in the life of that Ware that its
users reached Kausambi?

In spite of such strong circumstan-
tial evidences suggesting the association
of the Painted Grey Ware with the
Aryans, the present writer would like
to emphasise, as he had done earlier,18
that until and unless positive ethnogra-
phic and epigraphic proofs are obtained
the association may only be regarded as
provisional.

Continuing the story, in northern
India, towards the end of the Dark Age
i.e. towards the time of Asoka, where-
after sufficient historical data are avail-
able, one may note with gratification the
discoveries made at Kausambi, Rajghat,
Sravasti and Vaisali. At the first-named
site has been discovered a palace-fort-
ress, 315 ¥ 150 metres, built of stone-in-
lime, the facings being of ashlar
masonry. According to the excavator,
the palace may go back to circa 600 B.C.
if not earlier, and may have been occu-
pied by the famous king Udayana, a con-
temporary of the Buddha.19 Incidental-
ly, it may be added that an inscription
recovered from another part of the site,
though a few centuries later than the
event itself, does confirm the literary
evidence that the Buddha had visited
Kausambi and stayed at a place called
Ghoshitarama.

No less remarkable than the palace
are the defences of Kausambi, which,
enclosing an overall area of about three
square kilometres, consisted of a very
wide mud-wall provided on the exterior

18. Lal, op. cit. (1954 and 55), p. 151.
19. 1.A. 1960-61 (in the press).

B.B. LaL

with a burnt-brick revetment which
even today may be seen soaring to a
height of over thirteen metres (p. VII).
Defences of comparable antiquity and
enclosing move or less similar areas have
also been unearted at Sravasti20 and
Rajghat2! in the Ganga valley and at
Ujjain22 in central India. At the last-
named site the defences were re-inforced
on the river side by the construction of a
kind of caging of dressed wooden rafters
(pl. VILI). In sheer exhaustion and per-
haps with a sigh of relief, one imagines,
the workmen (or women?) left behind
their unserviceable baskets on the huge
rampart that they were building up
(pl. IX).

The work at Vaisali23 has brought to
light a very early stupa, which the
excavator is inclined to identify with
one that was built by the Lichchhavis
over their share of the relics of the
Buddha.

While Sonpur24 does not claim of
any spectacular or historically important
structure, it is important from the purely
archaeological point of view as it clearly
demonstrates the penetration of the
black-and-red ware in the middle Ganga
valley in a pre-N. B. P. Ware horizon.
No less interesting, but equally intrigu-

20. Excavated by K.K. Sinha: I.A. 1958~
59, pp. 47 fI.

21. Excavated by
1960-61, (in the press).
22. See references at no. 16 above.

23. A.S. Altekar, ‘The Corporeal relics
of the Buddha’, Journ. Bihar Res. Soc.,
Buddha Jayanti,. Special Issue, Vol. II.

24, Excavated variously by V.K. Misra
and B.S. Verma (under the general super-
vision of A.S. Altekar): ILA. 1956-57, pp.
19-20; and 1959-60, p. 14. )

AK. Narain: LA.
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ing, are the polished stone axes recover-
ed from the lower levels of the site.

-The above was a brief survey of
what has been done to illumine the
Dark Age between the Harappa Culture
and the early historical period in so far
as northern India was concerned. Let
us now turn our attention southwards
and see what has been the achievement
there in this respect.

It is held by some that the Harappa
Culture came 1o a sudden end, the res-
ponsibility for this catastrophe being
thrown alternatively on sweeping floods
or ransacking invaders. It is indeed
difficult to imagine the complete wiping
out of a people. And this is exactly
what has been demonstrated by the ex-
cavation at Lothal.25 Here we have in
the upper levels (Lothal B) a gradual
tranformation of the material culture.
New pottery-types begin to show up
while the older ones gradually dis-
appear. The seals, so typical of the
Harappa Culture, become poorer in
execution, there usually being the ab-
sence of the animalffigure on them.
Likewise, the long ribbon-blades of chert
are replaced by smaller ones of agate or
chalcedony. Kiln-burnt bricks give
way to mud-bricks or even mud. Town-~
planning and street-drainage become in-
deed things of the past. The story is fur-
ther continued at Rangpur,26 about fifty
kilometres south-west of Lothal. Here,
unconformably overlying a mierolithic
deposit, are the remains of the Harappa
Culture (Rangpur II A). Then comes
the transitional stage — Rangpur II B,
which may broadly be regarded as

" 25. See references at ‘no. 8.
26. Excavated by S.R. Rao: I.A. 1953-54,
p. 7; and 195455, pp. 11-12,
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equivalent to Lothal B. By the time of
Rangpur II C, the new elements, in the
form of small blades, Lustrous Red
Ware, etc., become increasingly cons-
picuous. In Rangpur III, the last occu-
pation at the site coming down approxi-
mately to the beginning of first millen-
nium B.C., the picture gets so much
changed from the original Harappan that
had there not been the intermediary
stages of Rangpur II B and II C one
would not have believed that the inhabi-
tants of Rangpur III were indeed sur-
vivals of the Harappans. In tracing the
history of such survivals in Gujarat, the
excavations at Rojdi2?7 and Prabhas
Patan28 have also thrown much valu-
able light.

Such is the story of the transmuta-
tion, call it degeneration if you please,
of the Harappa Culture in Gujarat. And
it is only reasonable to think on similar
lines in regard to other regions as well.
Indeed, does not the evidence from
Bara,29 near Rupar, nay even from the
upper Harappan levels at Rupar itself,
point the same way?

In this devolution, however, new
and even extraneous elements are not
altogether barred. For, the post-
Harappan time, judging from what had
happened in western Asia as a whole,
was the ‘time of troubles’ in which there
were great upheavals and large-scale
movements of people. In India, the site

27. Excavated by P.P. Pandya: LA.
1957-58, p. 18; and 1958-59, pp- 19-21.

28. Excavated variously by B. Subbarao
and P.P. Pandya: I.A. 1955-56, pp. 7-8: and
1956-57, pp. 16-17.

29. Excavated by Y.D. Sharma: LA.
1954-55, pp. 9-11,
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of Navdatoli,30 on-the southern bank of
the Narmada in District Nimar, Madhya
Pradesh, stands a witness to this. Here
in chalcolithic levels, assignable on the
basis of Carbon 14 tests from circa
1600 to 1200 B.C., have been found
certain  pottery-types, eg. channel-
spouted bowls, stemmed cups (pl. X A
and B ), vases with plattered mouth,
high concave neck and bulging body,
ete,. which, according to the excavator,
are comparable to similar types in Tran.
The inhabitants of Navdatoli (pl. XI )
lived in wattle-and-daub houses, oblong
or circular on plan, domesticated ani-
mals, did fishing and carried on agricul-
ture producing, amongst other items,
wheat, rice, gram, peas, mung, tivda,
kultya, till (sesame), etc.

To the picture of central Indian
chalcolithic cultures contributions have
also been made, in varying degrees, by
the excavations at Nagda23l Tripuri32
Awra33 and Eran34. Some of these sites
also throw light on the cultural contacts
which central India had with southern
Rajasthan during the protohistoric
times. In the latter area have been
indentified, at Ahar 35 Gilund,36 etc., the

30. H.D. Sankalia, B. Subbarao and
S.B. Deo, Excavation at Maheshwar and
Navdetoli  1952-33 (Poona and Baroda,
1958); and I.A. 1957-58, pp. 29-33; and
1958-59, pp. 20-31.

31. Conducted by N.R. Banerjee: ILA.
1955-56, pp. 11-19.

32. M.G. Dikshit. Tripuri — 1952
(Nagpur, 1955).
32. Conducted by H.V. Trivedi: LA.
1959-60, pp. 24-25.
34. Conducted by K.D. Bajpai: LA.
1960-61, (in the press).
Excavated by R.C. Agarwal: LA.

1954-55, pp. 14-15; 1955-56, p. 11.
36. Excavated by the present writer:

1.A. 1959-60, pp. 41-46.

B.B. Lau

remains of a chalcolithic culture the
typical industry of which’ was, instead
of the usual black-on-red ware, a white-
painted black-and-red ware. It remains
1o be seen if and how far this ware ulti-
mately lies at the root of the megalithic
Black-and-red Ware.

Passing on from the Narmada valley
to that of the Tapti, one comes across
two twins of important sites: Prakash3?
and Korat, respeclively on the northern
and southern banks of the Tapti in Dis-
irict Dhulia, and Bahal3$ and Tekwada,
respectively on the northern and south-
ern banks of the Girna in District
Jalgaon. In each case the former site
has yielded extensive habitational re-
mains and the latter, burials. The
burials at Tekwada today enjoy a key
position  vis-a-vis later megalithic
burials as they include not only fraction-
al remains accompanied by a lithic ap-
pendage, though of a feeble kind, but
also a black-on-red ware on the one hand
and black-and-red ware (with at least
one example painted in white) on the
other, some of the shapes in the latter
ware being comparable to those found
in deposits preceding the construction ol
two of the megalithic cists at Brahma-
giri39

In the upper Godavari valley one
comes across a slightly variant chalco-
lithic culture. Its predominant ceramic
industry, known from the type-site as

37. Excavated by B.XK. Thapar: LA,
1954-55, p. 13.

38. Excavated by M.N. Deshpande: LA.
1956-57, pp. 17-18.

39. RE.M. Wheeler, ‘Brahmagiri and
Chandravali 1947: megalithic and other
cultures in Mysore Stale’, Ancient India,
no. 4 (1947-48). pp. 221-23,
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Fig.

the Jorwe Ware,30 is characterised by a
matt, red surface painted over in black
pigment, the more prominent shapes
being the highly carinated bowl and
vase with long tubular spout. The other

| 46, H.D. Sankalia and S.B. Deo. Report
onghe Excavations at Nasik and Jorwe 1950~
51 (Poona, 1855). aad

2

noteworthy sites of this culture are

Nasik,4l Nevasa,42 Daimabad43 and

T4 ibia.
42. H.D. Sankalia. B. Subbarao, S.B.
From

Deo, Z.A. Ansari and S. Ehrhardt,
History to Prehistory at Nevasa (Poona,
1960); I.A. 1954-55, pp. 5-9; 1959-60, pp. 2o~
28; and 1960-61, (in the press).
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Chandoli.4¢ The evidence from Daima-
bad indicates that this variant chaleo-
lithic culture may have been somewhat
later than the chalcolithic culture typi-
fied at Navdatoli (fig. 2). Such an inter-
relationship is further supported by the
position of the Jorwe Ware at Navdatoli
itself, as also by a Carbon-14 date, viz.
3106 years Before Present C. 122, obtain-
ed for a charcoal piece from Nevasa. The
other characteristic features of this
culture include the oceurrence of polish-
ed stone axes and the use of multiple
urns for burying children, nay some-
times even adults. In one of the burials
at Nevasa has been found a necklace of
seventeen barrel-shaped beads strung
with a thread, which according to the
expert, Dr. A. N. Gulati, is made of
white silk — indeed the eariiest exam-
ple of the use of that material noted so
far in India.

To proceed further south. It may be
recalled that the excavation at Brahma-
giri45 carried out in 1947 by Sir
Mortimer Wheeler, had brought to light
a clear-cut sequence of cultures, which
has served all these years as an index
in so far as this part of the country is
concerned. From bottom upwards, the
cultures were: I Polished Stone Axe
Culture, with two sub-divisions, A and
B, the earlier of which was characteris-
ed by the additional presence of a black-
on-red to violet-on-buffish-red ware; II
Megalithic Culture and III Andhra Cul-
ture. It was also noted that there was
an overlap between I and II on the one
hand and II and III on the other.

43, Excavated by M.N. Deshpande: LA.
195859, pp. 15-18.
) 44. Excavated by H.D. Sankalia, S.B.
Deo and others: 1.A, 1960-61, (in the press).
45. Wheeler, op. cit,

B.B. Lan

Excavations carried out in south
India since 1947 have thrown further
valuable light on the Polished Stone Axe
Culture on the one hand and the Mega-
lithic Culture on the other. In the first
place, the work at Sanganakallu4é in
District Bellary, Andhra Pradesh, show-
ed that the Brahmagiri I A culture, with
its black-on-red ware, was indeed not the
basal culture of the area. Instead, ini-
tially there was a ‘true’ Polished Stone
Axe Culture into which, at a later stage,
the black onred ware made its intru-
sion. Such a stratigraphical sequence is
also vouchsafed by other excavations
carried out since then, the more note-
worthy amongst them being those at
Piklihal4?7 and T. Narasipur48 both in
Mysore State. The work at Utnoorsd
has thrown much welcome light on
the life of the earlier (ie. pre-black-
on-red ware) people, while that at
Maskid0 has contributed substantially to
the picture of the later stage. A speci-
men of charcoal from the lower levels of
the former site has given a date 4120
years Before Present C. 150, which clear-
ly demonstrates that south India was
occupied by ‘true’ Polished Stone Axe
people in the last guarter of the third
millennium B.C. and it was only after-
wards that the black-on-red ware infil-

46. B. Subbarao, Stone Age Cultures oi
Bellary, Deccan College Dissertation Series,
no. 7 (Poona, 1948).

47. F.R. Allchin, Piklihal Excavations,
Andhra Pradesh Government Archaeological
Series (Hyderabad, 1960).

48. Excavated by M. Seshadri: I.A. 1958~
59, p. 33; 1959-60, p. 38.

49. F.R. Allchin, op. cit; also by Sreeni-
vasachar, I.A. 1958-59, p. 11.

50. B.K. Thapar, ‘A chalcolithic site of
the southern Deccan’, Ancient India, no. 13
(1959), pp. 4—142.
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tration took place. As a result of this
infiltration, evidently from northern
Deccan, south India seems to have re-
ceived not only the black-on-red ware
but also the ‘crested ridge’ technique of
manufacturing blades. Conversely, the
chalcolithic cultures of northern Deccan
seem to have received in return the
polished stone axes and, perhaps, the
practice of urn-burials too.

On the megalithic side, much addi-
tional light has been thrown by the
above-mentioned excavations at Maski
and T. Narasipur and those carried out
at Porkalam,51 District Trichur, Kerala,
Sanur,52 Kunnattur53 and Amritha-
mangalam,54¢ District Chingleput, and
Sengamedu,55 District South Arcot, all
in Madras State; and Jadigenahalli,56
District Bangalore, Mysore. While Por-
kalam and Amrithamangalam have re-
vealed further details about the urn-
burial type, Sanur, Kunnattur and Jadi-
genahalli have variously thrown light on
cairn-circles, with or without a sarco-
phagus, and cists, dolmenoid or other-
wise, with (pl. XII) or without a sarco-
phagus. At Kunnattur and Sengamedu
have also been exposed habitational de-

51. BX. Thapar, ‘Porkalam 1948,
Ancient India, no. 8 (1952), pp. 3-16.

52. N.R. Bancrjee and K.V, Soundara-
rajan, ‘Sanur 1950 and 1952', Ancient India,
no. 15 (1959), pp. 4-42.

53. Excavated by B. Saran: LA. 1955-
56, p. 23; and 1956-57. pp. 31-34.

54. Excavated by N.R. Banerjee:
1954-55, pp. 20-22.

55. NNR. Banerjee, ‘Excavations at
Sengamedu’, March of India, June 1956, pp.
43-46.

56. Excavated by M. Seshadri: I.A. 1956-
57, pp. 34-35. (Full report has also been
published.)

LA.
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posits, so often elusive at megalithic
sites. A noteworthy point that emerges
from these excavations is that the ‘pit-
circle’, regarded by some scholars as a
macerating pit may not indeed have
been so: there is increasing evidence fo
suggest that it may have been just one
of the many kinds of burials. The mega-
lithic burials at Maski fall under the
following four broad categories: (i) ex-
tended burial without lithic appendage;
(ii) extended burial with lithic append-
age; (iii) fractional burial without lithic
appendage; and (iv) fractional burial
with lithic appendage. Considering the
facts that the megalithic burials are
essentially fractional and have a lithic
appendage, and that in earlier times ex-
tended burial, .usually without a lithic
appendage, was the vogue, can we regard
the Maski stage as transitional?

Prehistory also gets a filllp

INDEPENDENCE brought in its trail
the Parlition, and the latter deprived
India of all sites of the typical Old Stone
Age culture known as the ‘Schan.’ This,
however, did not dishearten Indian pre-
historians who undertook a systematic
survey of the sub-Himalayan terrains of
Punjab. As a result, several sites of this
culture have been discovered, the more
prominent amongst them being Nala-
garh,57 Daulatpur,58 Bilaspur,59 Dehra60
and Guler.61 At the last-named site has

57. D. Sen, ‘Nalagarh palaeolithic
culture’, Man in Indie, XXXV no. 3 (July-
Sept. 1955), pp. 176 fI. Olaf Prufer, The
Prehistory of the Sirsa Valley, Panjab, India
(1956).

58. Explored by Y.D. Sharma:
1954-55, p. 58.

59. Explored by V.D. Krishnaswami.

60. and 61. B.B. Lal, ‘Palaeoliths from
the Beas and Banganga Valleys, Panjab’,
Ancient India, no. 12 (1856), pp. 58-92.

LA.
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Fig. 3

also been noted a sequence of five ter-
races with the upper four of which can
be associated the lithic implements.” In
connection with typology, a point that
merits mention is that the tools are
essentially unifacial (fig. 3), there being
hardly any noteworthy example of the

bifacial handaxe and none whatever of
the cleaver. As Guler is within hardly
seventy kilometres of the glaciated
regions of the Himalayas, it is planned
to corrélate the implementiferous ter-
races of the site with the Glacial and
Interglacial epochs of the Pleistocene.
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Another, and perhaps more note-
worthy, contribution of the post-Inde-
pendence period to the study of Indian
prehistory is the discovery at a large
nurnber of sitesé? of what are known as

62
Palacolithic Industries from the Pravara
Rasin at Nevasa, District Ahmadnagar’,
Ancient India, no. 12 (1956}, pp. 35-52; H.D.
Sankalia, B, Subbarao, 8.B. Deo, Excavations
«t Maheshwar and Navdatoli (Poona and
Baroda, 1958); B. Subbarao, The Personality
of Indic (Baroda, 1958), pp. 62 ff; V.D.
Rrishnaswami, ‘Progress in Prehistory’,
Ancient Indig, no. 8 (1953), pp. 63-64; s.C.
Malik, Stone Age Industries of the Bombay
and Satara Districts (Baroda, 1959); Bridget
Allchin, ‘The Indian Middle Stone Age:
some new sites in central and southern
India, and their implications’, Uni. of Londen
Inst. of Arch. Bull, no. 2 (1959), pp. 1-36.
Other sites brought to light variously by
R.V. Joshi, K.D. Banerji, M. Seshadri, D.P.
Khatri and others are referred to in different’
numbers .of I.A- o
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£
tools of Series 11. Indeed, they may be
regarded as representing the ‘Middle
Stone Age in terms of the African ter-
minology or the ‘Upper Palaeolithic’ in
terms of the European, for typologically
as well as stratigraphically they stand
in between the handaxe-cleaver (Series
1) complex on the one hand and micro-
liths (Series III) on the other. Made
usually on fine-grained stones, such as
agate, chalcedony, jasper, etc., the Series
I tools include points, blades, rarely
burins, a large variety of scrapers, etc.
(fig. 4). At Nevasa83 on the bank of
tho Pravara, a tributary of the Godavari,
in District Ahmadnagar, Maharashtra,
their association with the fossil remains
of the Bos namadicus definitely puts
them within the Pleistocene, maybe, at
63. HD. Sankalia and others, From
History to Prehistory at Neévase (Poona,
1960), pp. 78 and 102
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the latest, in its last quarter. At Mahes-
war has been noted a clear-cut terrace-
sequence which shows that the tools of
Series II lie unconformably over those
of Series 1. A study of the Series II
malerial in the neighbourhood of Nag-
pur has suggested that within this stuff
itself there may have been a kind of
evolution.64

As regards microliths too, quife a
lot has been done, particularly bearing
on their antiquity, stratigraphic position,
classification, etc.65 A survey of ihe
Teri sites of south India has indicated
that the main microlithic industry may
be associable with a sea-level seven to
eight metres higher than the present
one. Thus, suggests Zeuner, the micro-
liths may be placed around 4000 B.C.
‘with the proviso that further geological

64. Explored by R.V. Joshi: I.4. 1959-60,
pp. 31-33.

65. F.E. Zeuner and Bridget Allchin, ‘The
mierolithic sites of Tinnevelly District,
Madras State’, Ancient Indi¢, no. 12 (1958),
pp. 4 f.; V.D. Krishnaswami and K.V.
Soundararajan, ‘The lithie tool-industries of
the Singrauli basin’, Ancient India, no. 7
(1951), p. 40 ff.; H.D. Sankalia, ‘The micro-
lithic industry of Langhnaj, Gujarat. Jour.
Res. Soc., XVIII, no. 4 (Oct. 1956), pp. 275-
84; B. Subbarao, (Archaeological Explora~
{ions in the Mahi Valley’, Jour. M.S. Uni.
Baroda, 1 (1952), pp. 35 fi; M. Seshadri, The
Stone-using Cultures of Prehistoric and
Protohistoric Mysore (London, 1956); D.H.
Gordon, ‘The Sione industries of Holocene
in India and Pakistan’, Ancient Indig, no. 6
(1950), pp. 64-90; B.B. Lal, ‘Birbhanpur, a
Microlithie Site in the Damodar Valley. West
Bengal’, Ancient India, no. 14 (1958), pp.
4-43; (Dr.) B.B. Lal, ‘The microlithic site of
Birbhanpur: a Geochronological Study’,
Ancient India, nos. 16 and 17 (1960 and 1961)
(in the press); for excavations at Adamgarh
by R.V. Joshi and M.D. Khare see 1.4, 1960-
61, (in the press).

B.B. Lau

research may push them hack into the
Pleistocene’. A similarly high antiquity
appears to be involved in the case of the
microlithic industry encountered at
Birbhanpur, District Burdwan, West
Bengal, where it has been found in an
early (penuliimate) terrace of the
Damodar, overlain by a metre thick de-
posit of sandy earth which has weather-
ed in the course of time. As {o typology,
it appears that the earlier industries did
not include typical geometric forms like
the triangle and trapeze, which made
their appearance only at a late stage
when or whereafter pottery, though on
a limited scale, also made its appearance.
Langhnaj in Gujarat is a very good ex-
ample of this second category.
Burzahom —Its unique position

Long back De Terra had brought to
light. at Burzahom,66 about twenty-four
kilometres north-west of Srinagar, a
polished stone axe culture, about the
antiquity and stratigraphic position of
which, however, he had made certain
enigmatic statements. As his excava-
tion was, at best, of a trial nature and as
observations by subsequent writers had
only added to the mystery of the site,67
a fresh excavation was started in 1960
to get a clear-cut picture of the culture-
sequence and other details.68

It has since heen revealed that the
earliest settlers at the sile were some
sort of ‘pit-dwellers’. Cut into the

66. HDe Terra, ‘Excavatio;s at Burza-
hom’, Miscellanea of the American Philoso-
‘phical Sec. (1936).

67. DH. Gordon referred to the
occurrence of the N.B.P. Ware at the site;
op. cit (1850), p. 80.

68. Under the direction of TN.
Khazanchi: [.A, 1960-61 (in the press).
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upper Karewa bed, the pits vary from
14 metre to three metres in depth. On
plan, they are roughly circular, but a
noteworthy feature is that they have a
narrow mouth, say from one to two
metres in diameter, but go on widening
as they go down, the lower portion thus
ranging roughly from two to four
metres in diameter. As the soil in
which they are cut is very hard, the
seemingly unusual lapering of the sides
is indeed not dangerous. On the flat
bottom of the pit have been encountered
ashy  deposits  signifying  human
occupation. Some other noteworthy
architectural features of the pits are the
provision of one or more landing steps
in deep pits and of niches in certain
cases. The occurrence of post-holes on
the periphery of the mouth in many
examples points to existence of some
kind of a roofing arrangement. The
inhabitants used polished stone axes,
mace-heads, a variety of bone-tools
including harpoons, needles, chisels,
burnishers, ete. (pl. XIII), and a kind
of burnished steel-grey ware, mostly
hand-made and decorated with mat-
impressions at the base (pl. IV).

The succeeding phase is character-
ised by structures of mud and mud-brick
and by a burnished black ware, which,
incidentally, is different from the
Northern Black Polished Ware. Polished
stone axes continued as in the preced-
ing phase but bone-tools were used in
a greater number.

Ascribable to the next higher phase
are several large-sized vertical stones
resembling the megalithic menhirs.
The excavation, which is still underway,
will, it is hoped, throw light on their
purpose.
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The Jast occupation which seems
1o be removed in point of time from
the preceding phases, may, on the basis
of the available evidence, be dated to
the early centuries of the Christian era.

As Lo the dates of the earlier phases,
including that of the ‘pit-dwellers’,
nothing definite can be said at present.
In fact no parallel material is known
from any site in India. Thus, one
guess would be as good or bad as
another. For parallels, it appears, one
has to look beyond the confines of India
— maybe to Central Asia and north-
eastern Iran.69

Historical archaeology—not neglected

WhiLe an attempt to illumine the
Dark Age has no doubt been our primary
concern during the past several years,
historical archaeology has not been
neglected as, perhaps, one might be
carrying the impression. And, indeed,
in this direction too, no mere routine
work has been done, but significant
contributions have been made. Thus,
while many of the sites excavated in
connection with the problems of the
Dark Age had already yielded remains
of the historical times as well, inde-
pendent excavations were also carried
out at several historical sites, the more
noteworthy of them being: Jagatgram,70
District’ Dehra Dun, Uttar Pradesh;

69. For example, a mat-impressed grey
ware and bone-tools are available at Shah
Tepe (T.J. Arne. Excavetions at Shah Tepe,
Iran. Stockholm, 1945), but as other asso-
ciated industries at the two sites differ, much
further investigation is necessary to say
anything finally.

70. Excavated by T.N. Ramachandran:
[.A. 1953-54, pp. 10-11.
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Delhi;71 Tamluk,72 District Midnapur,
and Chandraketugarh,73 District 24-
‘Parganas, both in West Bengal; Sisupal-
garh,74 District Puri, Jaugada,’s District
Ganjam, and Ratnagiri,76 District
Cuttack, all in Orissa; Baroda’? and
Amreli,78 in Districts of the same names,
and Devnimori,79 - District Subhar-
kantha, all in Gujarat; Sirpur,80 District
Raipur, Madhya Pradesh; Ter,81 District
Osmanabad, Maharashtra; and Sali-
hundam,82 District Srikakulam, and
Amaravati,83- District Guntur, both in
‘Andhra Pradesh.

71. Excavated by Y.D. Sharma: 1.4,
1657-58, pp. 24-25; 1958-59. p. 25. Also
excavated by the present writer: LA. 1954~
33, pp. 13-14.

792, -Excavaied by M.N. Deshpande: LA.
1654-55, pp. 19-20.

73: Excaveted by K.G. Goswami: LA.
{956-57, pp. 29-31; 1957-58, pp. 55-56; 1958-
59, pp. 55-56; 1959-60. pp- 50-52: and 1950-61
{in the press).

- 74. B.B. Lal, op. cit {January, 1849} .

75. Excavated by Shrimati D. Miira:
I.A. 1956-57, pp. 30-31.

76. Excavated by Shrimati D. Mitra:
1.A. 1957-58, pp. 39-41; 1958-59, pp. 33-36;
1859-60, pp. 38-39; and 1960-61 (in the press).

77. B. Subbarao, Baroda through the
Ages (Baroda, 1953).

78, Excavated by S.R. Rao: report under
publication.

m9. Excavated by B. Subbarao and
others: I.A. 1959-60, pp. 19-21; and 1960-61
(in the press).

§0. Excavated by M.G. Dikshit: LA.
1954-55, pp. 24-26; and 1955-56, pp. 26-27.

81. Excavated by P.M. Joshi: LA. 1957~
58, pp. 23-24.

82. Excavated by R. Subrahmanyam:
I.A. 1953-54, pp. 11-12.

‘g3, Excavated by R. Subrahmanyam and
Krishna Murty: LA. 1958-58, p. 5.
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Located within a couple of miles
from Kalsi, Tamous for the Asokan
edicts, the site of Jagatgram has yielded
evidence of as many as four horse
sacrifices (asvamedhas) performed by
a king called Silavarman in the third
AD. The sacrificial altars,
mostly in the form of an eagle (syena)
with sprcad out wings, contain bricks
bearing Sanskrit inscriptions to the
above effect (pl. XV).

The excavalions in and around
Delhi are divisible into two parts, one
relating to the early historical times
and arother to the medieval. The

_lormer, conducted on a very small scale,

revealed ihat the area now bounded by
the Purana Qila contains remains which
go as far back as the Painted Grey Ware
times. The latter excavations have
thrown light on the structural activities
associated with Lal Kot and Qila Rai
Pithora, believed to have been built
respectively by the Tomara king
Anangapala and the Chahamana king
Prithviraja II.

Known to literature as Tamralipti,
famous as a trading-station as well as
a seat of learning, Tamluk has yielded
evidence of high antiquity. In the
lowest levels have been found polished
stone axes accompanied by an ill-fired
pottery. The next higher levels yielded
cast coins of copper and Mauryan-Sunga
terracotta figurines. From the levels
that followed has been recovered, in
profuse quantity, the Rouletted Ware,
the designs on which are known to have
been produced in imitation of a Roman
ware called the Arretine. Indeed, is
not the location of Tamluk, on the
mouth of the Rupnarayana (a distri-
butary of the Ganga), not far from the
Bay of Bengal, immensely suited for .a
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sea-borne :trade? The upper levels of
the site - have yielded fine specimens
respectively of Kushan and Gupta
terracottas (pl. XVI). After a break of
occupation, came up sculptures of Pala
and Sena periods.

About fifty-three kilometres north-
east of Calcutta lies Chandraketugarh
where excavations, carried out for the
last five years, have brought to light
remains dating from the Mauryan to
post-Gupta times. Amongst the exposed
structures, particular mention may be
made of a large brick temple, there
being, however, no definite evidence
regarding the deity installed in it.
Another noieworthy structure is a
seven-metre deep pit lined with polished
bricks in thirty-seven regular offsets
(pl. XVII}). The pottery included the
Northern Black Polished Ware, in the
lower levels, and the Rouletted Ware, in
the upper. Amongst other finds men-
tion may be made of punch-marked
and cast copper coins, and terracotta
plaques, moulds and sealings.

Amongst the early sites excavated
in Orissa are Sisupalgark and Jaugada.
While the former is located within five
kilometres of the famous rock (at
Dhauli) bearing the edicts of Asoka,
the latter inciudes a similar edict-bear-
ing rock within ifts own precincts.
Excavation at the former site revealed
that it was occupied from cirea fourth
century B.C. to fourth century A.D. It
was enclosed by a fortification wall
forming a rough square. The wall had a
mud core reinforced on either side with
a burnt-brick revetment. Measuring a
little over a kilometer in length, each
side was pierced by two large gateways
(pl. XVIII), and two. smaller. openings.
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The main roads in the interior ran
between the corresponding gates on the
opposite sides, thus forming a grid
pattern. Amongst the pottery-types,
particular mention may be made of a
knobbed ware and the Rouletted Ware.
There is circumstantial evidence to
suggest that the site may be identified
with Tosali, referred to in the above-
mentioned Asokan edicts, and with
Kalinganagara of Kharavela’s inscrip-
tion, occurring in a cave on the nearby
Khandagiri-Udayagiri hills.

Jaugada more or less repeats
story of Sisupalgarh,
square fortifications, however, being
somewhat smaller. Amongst the finds
special mention may be made of a
polished stone axe, from the lowest
levels, and a large quantity of beads in
an unfinished condition (from a middle
level) indicating that they were manu-
factured locally.

Of the Buddhist establishments at
Lalitgiri, Udayagiri and Ratnagiri,
those at the last-named hill have been
under excavation for the last four years.
This large-scale work has indeed opened
up a vast treasure of siructures, seulp-
tures, bronzes, inscriptions and other
small finds ranging in time from the
Gupta to the early medieval period.
The inscriptions reveal that .tne
Buddhist establishment bore the same
name as does the modern place today.
Amongst the structures particular men-
tion may be made of two large-sized
monasteries (pl. XIX), a large-sized
and several small stupas and about half-
a-dozen temples. The sculptures
display a large variety of the Buddhist
pantheon—Dhyani-Buddhas, Tara Ava-
lokitesvara, Vasudhara, Vajraraga-
Manjusri, Shadakshari-Loekesvara, Jam-

the
the arms of the
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bhala, Vajrapani, Arya-Sarasvati, etc.,
and. indicate that the Mahayana-Vajra-
yana development of the Buddhist pan-
theon took place, at least in this part of
the country, somewhat earlier than is.
generally believed.

Excavations in and near Baroda
revealed, apart from the underlying
mierolithie industry, an almost conti-
nuous occupation from the beginning of
the Christian era to the sixteenth
century. The earlier levels yielded,
amongst other things, the Red Polished
‘Ware, Kshatrapa coins, and a few clay
seals in Graeco Roman style. The most
noteworthy amongst the finds of the
later levels, represented particularly in
the neighbourhood of Akota, are excel-
lent specimens of Jaina bronzes
ascribable to the early medieval times.

Dating from circa first century B.C.
to fourth century AD. Amreli has
yielded, besides the Red Polished Ware,
Kshatrapa coins, etc., evidence of pit
circles with post-cremation burials.

The excavation at Devnimori has
brought to light a vikare, a stupa and
an aspsidal temple ranging in date from
circa AD. 200 to 700. The sculptures
of the Buddha, mostly in the dhyana-
maudra, are reminiscent of the Gandhara
style. The site has yielded a large
number of coins of the Kshatrapas and
one of Bhatarka, the founder of the
Maitraka dynasty of Valabhi.

At Sirpur, the general habitation
area yielded evidence of three succes-
sive occupational periods, dating from
circa fifth to eleventh century. In the
‘religious centre’ were encountered the
remains of several monasteries, some of
which yielded fine bronzes made by the
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cire perdu technique. An interesting,
find from. the site was a Chinese copper
coin, circular in shape and with, a
square hole at the centre, attributed to
Kai Yuan (713-41), which shows that
Chinese visitors were attracted to the
centre.

Located on the bank of Terna,
about twenty kilometres. north-east of
Osmanabad, Ter (ancient Tangara)
yielded evidence of a eontinuous occu-
patién from circe fourth century BC.
to fourth century AD. Amongst the
variegated finds from the site, particular
attention is drawn by terracotta
figurines, some of which also show
Roman influence, and fine ivary
carvings.

The excavation at Salihundam has
vielded inscriptions which refer to the
site as Salipetaka (emporium of rice?),
and to the hill containing the monastic
establishments as Maha-ugapavyata.

Already well known for its
Buddhist remains, Amaravati was partly
re-excavated to examine the plan of
one of the stupas. Of it, the original
drum, ayeka-platforms and pradakshina-
path were brought to light. In slots
in the wrdhva path of the railing were
discovered five erystal caskets of very
fine workmanship (pl. XX). The
excavation of the adjacent area
revealed from, bottom upwards, the
N.B.P., Rouletted and Celadon Wares,
indicating that the site was- occupied
from circa third century B.C. to circa
tenth century A.D.

Salvage operations In river-valley projects

As IN OTHER PARTS OF THE world, so
also in India, a problem that often
worries the administration is how to
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provide more food to the ever-increas-
ing population. And, unless a country
is physiographically incapable of
producing more on its own soil, the
obvious answer is: bring more and
more area under cultivation, besides,
of course, using improved methods of
food-production. This necessitates the
construction of dams and canals to
provide irrigation facilities. And more
often than not do these dams threaten
ancient monuments and sites with sub-
mergence. Then the administration
has to face the crucial question: should
the ancient relics be allowed to stand
in the way of the needs of the modern
man, or should the dams be allowed to
come up, the ancient relics being sal-
vaged if and as far as possible? And
while it may seem to be all right as a
policy-statement that each case should
be judged on its own merit, experience
tells us that the judgment often, if not
" invariably, goes in favour of the modern
man, Is it because it is the modern
man who pleads both for himself as
well for his ancient counterpart? Be that
as it may, the effect is that the archaeo-
logist has to work against time, money
and skilled assistance to carry out
salvage operations at such doomed
sites.

In India many such operations have
been, are being, and perhaps will have
tobe, carried out. The most noteworthy
amongst them is the one involving the
well-lmown Buddhist site of Nagar-
junakonda.84 Situated on the right
bank of the Krishna, it is to be sub-

84. AH. Longhurst, The Buddhist
remains of Nagarjunakonda, Madras Presi-
dency, Mem. Arch. Surv. Ind., no. 54 (1938);
T.N. Ramachandran, Negarjunakonda 1938,
Mem. Arch. Surv. Ind,, no. 71 (1953),

-comprise handaxes,
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merged, along with Yellesvaram on the
opposite bank, under the waters of a
eighty metre high dam which is coming
up hardly seven kilometres down-
stream. The excavations, started in
1954 and completed only recently,85
have revealed that the Nagarjunakonda
valley has been under occupation right
from the Palaeolithic times.86 The tools
ovates, cleavers,
ete. The mnext lithic industry is
characterised by flake-blades, scrapers,
etc., reminiscent of what has been
called Series II etsewhere. This is
followed by a microlithic industry of
the non-geometric type. The story
then passes on to the Polished Stone Axe
Culture yielding remains of regular
settlements and burials. The site is
indeed very rich in the tools of this
culture, which include axes, adzes,
fabricators, mace-heads, ete. Next in
order come the megalithic burials of
which a dozen examples, including
cists and pit-circles, have been excavat-
ed. The pit-circles contain regularly-
buried skeletons, thus confirming the
evidence of Maski and Sanur that the
pits were not meant for excavation.

Of the historical period, indeed vast
and varied remains have been encount-

85. Excavated under the direction of R.
Subrahmanyam, assisted by K.V. Soundara-
raian, K.K. Sinha, M.D. Khare, H..Sarkar,
R. Singh, Abdul Waheed Khan, with general
guidance, at a later stage, from T.N, Rama-
chandran: [.A. 1954-55, pp. 22-23; 1955-56,
pp. 23-26: 1956-57, pp. 35-38; 1957-58, pp.
5-10; 1959-60, pp. 6-10; and 1960-81 fin the
press).

86. K.V. Soundararajan, ‘Studies in the
Stone Age of Nagarjunakonda,K and its
Neighbourhood’, Ancient [ndia, no. 14 (1958},
pp. 49-113,
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ered. Broadly, they can be classed
under two heads: religious and secular.
Under the former category are, one
might almost say, innumerable stupas,
chaityes, viharas and temples of the
Buddhist faith and a few temples of
the Brahmanical faith. Most of them
are assignable to the reigns of the
Tkshavaku kings (early centuries A.D.),
which fact, incidentally, throws light
on the religious attitude, if not beliefs,
of the concerned kings. Amongst the
secular, (which term may also include
military) structures come four fortifi-
cations built in different areas from the
Ikshavaku period dewn to the medieval
times. Of these, the most centrally
located one and enclosing an area about
900 x 600 metres is the citadel of the
Tkshavakus, from the outstanding
buildings within which was carried on
the administration of ancient Vijaya-
puri. Amongst the other noteworthy
structures particular mention may be
“ made of: a stadium having the arena-
space of about ninety by seventy metres
around which rose in a stepped fashion
the seats. with a special pavilion on one
side, evidently for the dignitaries; and
a large-sized stepped and balustraded
ghat, with a veneer of limestone slabs,
on the bank of the Krishna (pl. XXI).
Close to the river-side was also located
a cremation-ground, presumably of the
royal family, wherein two sculptures,
one showing a lady lying in state and
another showing a lady against a ladder
as though jumping in a fire, were of
interest. .The latter might suggest that
sati had been practised here.

Those engaged on the construction
of the Nagarjunasagar Dam perhaps do
not know that their ancestors, more
than a millennjum and a half ago, had
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already laid out a system of canals in
this area, one of which, measuring nine
metres in width and two metres in
depth, has been traced to a length of
nearly three hundred metres.

The antiquities recovered from the
site include a large number of fine
sculptures and terracottas, relic caskets,
jewellery, goldsmith’s equipment includ-
ing moulds, and coing variously of the
Ikshavakus and Satavahanas besides two
Roman aurei, one each of Tiberius (A.D.
16-37) and Faustina the Elder, mother-
in-law of Marcus Aurelius and gueen
of Antonius Pius, issued after A.D. 141
Also recovered was a large number of
Sanskrit and Prakrit inscriptions, some
of which lead to the revision of Iksha-
vaku chronology.

The Survey has not rested itself
with . the excavation only. Arrange-
ments are well under way to set up a
full-fledged site-museum on the top of a
hillock which would be jutting out of
the swirling waters of the dam. On
this hillock are also being re-erected
some of the excavated monuments, parti-
cularly the ghat which would still
continue to be washed by the river,
though several metres above its present
level. On another hill on the periphery
have been re-erected a few other struc-
tures, mai'ntaining, wherever necessary,
the original ground-contours. In cases
where the highly deteriorated condition
of the bricks did not permit the trans-
plantation of the monuments, large-sized
models have been prepared, which will
be on display in or in the vicinity of
the above-mentioned museum.

The excavation at Yellesvaram,
carried out by the Department of
Archaeology, Government of Andhra
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Pradesh 87 has brought to light more or
less the same sequence of cultures as
encountered at Nagarjunakonda. In
the area around the Yellesvaraswami
temple have been unearthed several
noteworthy structures including
Viharas, chaitya-halls, ete. Not very
far from there has been located a ghat,
with a series of steps, leading down to
the Krishna.

Proceeding northwards, the other
areas where salvage operations have
been or are being carried out are: the
Tapti valley in District Dhulia, Maha-
rashtra; the Chambal valley in District
Mandasor, Madhya Pradesh; the Kasai
\Kangsavati) wvalley in Districts Ban-
kura and Purlia, West Bengal; and the
Sutlej valley in District Bilaspur, Hima-
chal Pradesh. The excavations at Devni-
mori also were taken up partly as a
sequel to an irrigation-project on the
Meshvo.

On the Tapti, a dam is being con-
structed at Ukai, as a result of which
will be submerged a stretch nearly forty
kilometres in length. Consequently,
intensive explorations, followed by ex-
cavations at two sites, Bahurupa and
Savalda, have been carried out.88 While
Bahurupa yvielded the remains only of
the chalcolithic period, similar to
those found at Prakash, Savalda yield-
ed later material also, which includ-
ed the plain black-and-red ware as
well as certain pottery-types usually

87. Variously under the directions of P.
Sreenivasachar and Abdul Waheed Khan:
1.A. 1957-58, pp. 9-10; 1958-59, p. 12; and
1960-61 (in the press).

88. Under the direction of R.V. Joshi,
assisted by S.A. Sali, B.P. Bopardikar, S.P.
Jain and K.M. Srivastava: I.4. 1958-59, pp.
22-25; and 1959-~60, pp. 34-37.
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found in association with the Northern
Black Polished Ware.

As a result of 2 dam on the Chambal
an area measuring nearly seven hun-
dred square kilometres will be submer-
ged under water. In order to salvage
ancient relics comprised within the area,
large-scale explorations, including ex-
cavations at Awra and Manoti, have
been carried out by the Department of
Archaeology, Government of Madhya
Pradesh.89 The explorations have
brought to light not only palaeoliths,
tools of Series II, microliths, chalcolithic
material, ete., but also rock-shelters con-
taining paintings. Executed in red or
dark-red ochre and available in several
stuperimposed lavers, the paintings at a
place called Chibbar-nala depict ani-
mals such as the sambhar, spotted deer,
moneky, lizards, ete, men holding
battle-axes, and voked carts (fig. 5). At
a place called Mori the shelters number
as many as thirty and contain paintings
portraying pastoral and dancing scenes.

Taken together, the excavations at
Awra and Manoti have revealed remains
dating from the chalcolithic to the early
historical times. The pottery from the
earlier levels includes the black-on-red.
white-painted black-and-red and black
wares, while that from the following
ievels includes the N.B.P. Ware. ,

In the Kasai valley, where an area
of about a hundred square kilometres is
to go under water, the explorations car-
ried out by the Survey90 have revealed

89. Variously under the directions of
M.G. Dikshit and H.V. Trivedi, assisted by
V.S. Wakankar: I.A. 1957-58, pp. 26-30; 1958-
59, pp. 27-29; and 1959-60, pp. 22-25.

90. Under the direction of V.D. Krishna-
swami, assisted by K.M. Srivastava and S.P.
Jain: I.A. 1959-60, pp. 48-50.
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sites bearing variously palaeoliths, tools
of Series II, microliths polished stone
axes, ‘besides historical remains. The
polished stone axes, with oblong cross-
section, are characteristically east Indian
in form. The historical remains include,
besides habitational areas, temples ascri-
bable to the twelfth-thirteenth centuries.

Explorations of the doomed areas in
the Sutlej valley, the first part of which

has just been completed by the Survey,91
have revealed, amongst other things of
importance, palaecliths of the typical
Sohan’ industry.

91. Under thé direction of 'V.D. Krishna-
swami, assisted by K.M. Srivastava and S.P.
Jain.

[{The author ‘wishes to
concerned excavators
and  line-drawings
article.]

thank the
for the photographs
accompanying  this
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Thus is being fought the undeclared
battle between the moderns and the
ancients.,

In conclusion

The foregoing survey, though hurri-
ed and sketchy, should, itis felt, be suffi-
cient to convey to the reader a reason-
able idea of the efforts that have gone
in since Independence to unravel the
country’s past. All concerned, i.e. the
Survey, State Department of Archaeo-
logy and Universities and Research
Institutes, are anxious to do, and perhaps
have done, their best in discharging this
rather urgent and, may we call it, sac-
red duty. Indeed, one cannot help quot-
ing the renowned archaeologist Sir Mor-
timer Wheeler who, in 1958, stated:
‘Today, no part of the world is better
served in archaeological matters than is
the Republic of India’. But this should,
in no case, give rise to complacency, for
what has been done is but a fraction of
what still remains to be done. And in
this connection there are three things
that stand supreme in the mind of the
present writer. If they involve any self-
criticism, let it indeed be taken in the
proper light, for seif-awareness is the
only acknowledged. path to self-enlight-
enment.

In the first place, let it be stated, and
admitted too, that while many an ex-
cavation has been carried out with great
preservance and skill, producing import-
ant results, its reporting has lagged far
behind. This should make us.pause for a
moment. and ponder over the consequ-
ences of unpublished excavations. Thus,
‘better late than never’ should be our
motto for the next few years during
which an all-out effort should. be made
to: clear up the arrears.
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The second point relates to plan-
ning. More vertical than horizontal ex~
cavations have been carried out since
Independence.  While such a state of
affairs” is not decried in the least, for
vertical excavations are necessary to
build up a culture-sequence, time has
come when each one of the cultures
identified so far is studied in full detail.

This can be done only when large-
scale horizontal excavations are carried
out at selected sites spread over a period
of at least three or four years. Further,
if in certain cases it becomes necessary
to remove the structures, etc. of the
upper levels to get a clearer picture of
the lower, primarily for which the site
has been taken up, let it be agreed to
that we may do so, provided, of course,
comprehensive recording in all possible
ways is done of what is desired to be
removed.

The last point that the writer would
like to emphasise is the need to study
the Indian material in its wider context.
To be more precise, out of the material
unearthed since Independence, the
Painted Grey Ware Culture associable
with the Aryans, the central Indian
Chalcolithic Culture as represented at
Navdatoli, the exotic seals and pottery
from Lothal and last but not least the
bone-tools from Burzahom have all to
ke studied in the light of their counter-
parts in western Asia. Likewise, there
are quite a few items, e.g. pebble tools,
polished stone axes with oblong sections,
ete, indicating contacts with eastern
Asia. It is indeed high time that
Indian scholars, individually or in teams,
were sent out ta respective areas to
make a first-hand, detailed study of the
concerned material.
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Epigraphy is the pride of archaeology.

The Archaeological Survey of India,
of which we are celebrating the hun-
dredth anniversary, it may be recalled,
owes its origin to epigraphy. Ttisa high-
ly specialised subject, and hence its vota-
ries are few and far beiween. In fact,
it is so little known outside the circle
of specialists that an average educated
individual frankly admits ignorance
even of the meaning of the term ‘epi-
graphy’.

Errerapry simply means study of
old ingeriptions. An epigraph is a writ-
ing engraved upon a substance—be it
stone, metal, wood, clay, shell or the
like. Though engraving is the chief
characteristic of an epigraph, there are
exceptions to this rule where a writing
in ink is also accepted as an epigraph.
A person who studies—deciphers and
interprets—epigraphs is called an epi-
graphist. The Epigraphy Branch of the
A_rchaeological'Survey of India is man-
ned by such specialists,. ... .

RESEARCH
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Manuscripts, however old, are as a
rule not included in epigraphy. Muse-
ums and libraries possess various types
of manuseripts, paper, palm-leaf, birch-
bark and what not. The writing
on palm-leaf manuscripts is, in many
cases, engraved or incised instead
of being written in ink, and yet
they are not called epigraphs. The
real distinction between a manus-
cript and an epigraph is that the for-
mer can be a copy of a copy of a copy of
the original while the latter is the origi-
nal itself. And thatis why a wooden tab-
let, a potsherd or a copper-plate with a
writing in ink, dug out from an ancient
site by the spade of the archaeologist,
passes as an epigraph, whereas a
palmyra-leaf with a writing incised on
it is usually- considered a manuseript
and not an epigraph. An epigraphist
has often to deal with manuscripts as
well, especially when they form part of
excavated antiquities,

The spade of the archaeologist
turng out coins, medals and seals, - too.
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Inscriptions on them are termed leg-
ends. Their study is equally a part of
epigraphical research, though strictly
speaking each of the catagories is differ-
ently designated. The study of coins,
is known as numismatics or numismato-
jogy, while that of seals is called sigillo-
graphy. A distinction is made, for the
sake of convenience, between a seal and
a sealing. The former denotes the ori-
ginal seal, mould or matrix on which
the legend or design is engraved in the
negative, whereas the latter siguifies the
impression thereof, on clay, wax or the
like. It may be observed that many
an ancient site in India has yielded hun-
dreds of clay (baked as well as sun-
dried) sealings. The number of seals so
discovered is, as is but natural, compara-
tively small, though it presents a grea-
ter variety, some of them being of ivory,
steatite, semi-precious stones, and even
lerracotta, besides those of metal, pre-
cious and otherwise.
What epigraphy involves
EpicrapHy or study of old inscrip-
- tions demands a two-fold qualification
of its votary: ability to decipher the
script and ability to interpret the langu~
age. These are two distinct things:
palaeography and linguistics. The for-
n?'er is concerned with old writings
alone, without any reference to the con-
tents. It often happens that one is able
to decipher or transcribe a document,
and yet is unable to understand the
contents thereof. We are familiar with
the Roman script, but that does not
mean that we can understand French,
Italian, Spanish and similar other
languages that use the Roman script, un-
less we have made a special study of
the languages concerned. As far as old
inscriptions in India are concerned, they
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employ numerous scripts and numerous
languages, which make the task of the
student both difficult and complicated.
In between linguistics and palaeogra-
phy comes orthography, which is con-
cerned mainly with peculiarities of spel-
lings. For grammatical reasons or ow-
ing to an individual’s fancy, one and the
same word is spelt differently as, for in-
stance, Ayyar, Alyar, Iyer. This phe-
nomenon is frequently met with in old
inscriptions of India.

Diplomatic (as a noun and not as
an adjective) is another branch of study
that is involved in epigraphical re-
search. It is concerned with the styles
and modes of the wording of certain ty-
pes of documents such as charters, title-
deeds and the like.

Calligraphy means beautiful writ-
ing. This refers to the skill of the
scribe and the engraver and is more in
evidence in Arabic and Persian inscrip-
tions where the letters are not incised
but raised.

Epigraphy in India

EPIGRAPHY enjoys a unique position
in India. Nowhere else has it served
history so well as it has done here. It
constitutes the most substantial part of
all the varied data afforded by archaeo-
logy as sources of history. It is no ex-
aggeration to say that without epigra-
phy our knowledge of the ancient his-
tory of India would have been next to
nothing. Happily, India has inherited
a vast legacy of epigraphical material,
as if under the dictates of the law of
compensation; for, she can otherwise
boast of no regular archives of histori-
cal records, annals or chronicles, relat-
ing to the early period. The number of
old inscriptions so far discovered runs
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literally into thousands, and it i§ grati-
fying that this wealth is being augment-
ed by hundreds of fresh discoveries
every year. Besides, the numerous an-

cient sites that awail excavation always
hold out a great promise.

Information imparted by an ins-
cription is generally accepted as more
trustworthy than any other. It seldom
needs corroboration. On the contrary,
it often authenticates a literary text,
lends authority to a tradition or confirms
an inference. ”

Outside India hundreds of early San-
skrit inscriptions are found in the lands
and islands of the south-east Asia,
where they have been studied and pub-
lished mainly by French and Dutch
scholars. o

Angient Indian Scripts

. ANCIENT inscriptions would have
remained a sealed book to us but for the
tremendous efforts on the part of the
pioneers in the field. Special credit is
due to James Prinsep who did marvel-
lous work in deciphering the edicts of
Asoka, thereby supplying the key to the
forgotten Brahmi, the earliest historical
seript of India. The subsequent re-
searches proved that all the seripts pre-
valent- in India, such as Devanagari,
Gujarati, Bengali, Oriya, Telugu, Tamil,
Kanarese, Malayalam, etc., have sprung
from Brahmi. Not only that, the scripts
used in Tibet, Burma, Indo-China, Indo-
nesia, Ceylon and other regions sur-
rounding India are derived from the
same - Brahmi, -~ The intermediatory
stages in the development of Brahmi,
in different times and different élimes,
have been demonstrated through the
wide range of inscriptions at our dis-
posal.- < B e e e .

" B.Ch. CuHABRA

It may also be observed that the two
north-western versions of Asoka's rock-
edicts employ Kharoshthi characters- of
Semitic origin. UnlikeBrahmi and its
derivatives, Kharoshthi runs from right
to left. Its use ‘was restricted to
the northern regions -including Chi-
nese Turkistan. It altogether -disap-
peared from India by the fifth century,
without leaving a descendant behind.

Muslim inscriptions in India that
are found equally in good numbers us-
ually employ Arabic and Persian scripts
which, like Kharoshthi, run from
right to left. . o
Languages of Indlan Inscriptions

It 1s noteworthy that considering
the remote antiquity of the Vedas and
subsequent Sanskrit litérature, the earli-
est inscriptions so far discovered ave
couched in Prakrit. Later on Sanskrit
dominates the field and still' later pro-
vineial dialects as well as’ Arabic and
Persian also make' ‘their appearance.
The number of Portuguese, Dutch,
French, and English inscriptions that
are also found on Indian soil is negligi-
ble. ™ . 2 R, k

Some Sanskrit inscriptions are com-
posed entirely in verse, some in prose
and verse mixed, and others only in
prose. The style ranges from simple to
the- highly ornate. In fact, certain ins-
criptions possess real poetic’ merit and
can easily range among the best of lite-
rary productions. Many inscriptions con-
tain peculiar terms and expressions that
are linguistically as interesting' as they
are valuable for an understanding of ‘ad-
ministrative systems that prevailed in
different parts of India in ancient days.
Nature of Inscriptions - :

. Anviuio. fike a_reviéw “of the
contents being beyond the pale of this



Enlargement of a Mohenjo-dara seal,
defying decipherment. 2000 B.C

A typleal Harappan seal from Kali-
bangan, Rajasthan, defying decipher-
ment. Right : the original steatite
seal. Middle: the back of the seal
Left : the impression on clay, -1-2000
B.C. -
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Rummindei pillar-inscription
Asoka. Specimen of Ascksn Brahmi
inscriptions of about 250 B.C. It is
engraved on a stone pillar near the
shrine of Rummindei in the Nepalese
wai. It records that Emperor
Asoka, afer the twantieth year of
his reign, visited the village of
Lumbini, the birth-place of the
Buddha, and that in the latter's
honour he erected the stone pil'ar
on the spot as also exempted the
village from taxes.

Specimen’of Kharoshth! inscriptions of about A.D. 200. it is engraved round the body of a
stone vase. it records the erection of a Buddhist scupa by two brothars, Sihila and
Siharakshita byJname. The vase was found near Taxila and is now kept in the Lahare Museum,
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Mehbrauli (near Delhi) iron-piliar inscription in Sanskrit
of about A.D, 400, It records the erection of the pillar
by a king named Chandrz in honour of the god Vishnu
on a hill called Vishnupada

Chiaruton rock-mnscription of King Purnavarman. On z huge boulder in the
stream at Chiaruton in West Java are engraved a pair of human foot-prints, 2
spider-shaped design in front "of each, a line of ornamental inscription  possibly
containing the king's name, and a four-lize Sanskrit ‘nscription in Pallava-Grantha
script (derived from Brahmi) of about A.D.400. This last constitutes a stanza
and states : *“The pair of feet is of the mighty king, the illustrious Purnavarman,
the [ord of the city of Taruma.”
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Records aland grant by one Maharaja Lakshmana

per-plate, engraved on both sides.  Rex
ayapura. From Pali, Allshabad District 4. A.D. 500
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Impression of an elaborate copper seal of the Maukhari King Sarva-varman :j: A.D. 600.
The legend contains the genealogy for five generations




Specimen of early Nagariinscription : on a copper plate.
Records aland grant by King Vijayarajadeva of Orissa
inabout A.D, 1200. The exact finc spot of the plate
is not known. ltis now keptat the India Office in
Londen. Language incarrect Sanskrit influenced by
Prakrit, Mark the calligraphy



Specimen of a Sarada inscription : Records the cons-
truction of a tank by one Vanhadakz. Dated Laukika
Samvat 538~=A.D. 1461, Letters here are not incised
but raised, as is usual in Arabic and Persan inscriptions.
The original sione bearing this Sanskrit inscription is
said to have been found in Hazara District and is now
kept in the Peshawar Museum
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Chittorgarh—-part of Rane Khumba's
palace before and after repairs
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article. the following barest outline mayv
convey some idea of the diverse nature
of our epigraphical wealth, The place
of honour naturally goes to the world
famous seals of Harappa and Mohenjo-
daro. now in West Pakistan, Similar
antiquities have in recent vears been
discovered also at certain sites lying
in the east and south of the Indus
Valley, such as Rupar.in Punjab, Lothat
in Guiarat and Kalibandan in Rajas-
than. 'The short inseriptions or legends
appearing on these unique seals or
amulets still femain an enigma in spite
of persistent attempls at unravelling
their mvstery., The most comprehensive
analysis of them is perhavs that by G.R.
Hunter  (Serint  of Harappa and
Mohenio-dare and its Connection with
Other Scrints, London. 1934). He calls
the serint Proto-Indian and holds it to
he the fountain-head of Brahmi.

Decipherable epigraphy practically
begins with a series of inscriptions, in
Brahmi and Kharoshthi, of the Mauryan
emperor Asoka. His known inscriptions,
totalling iearly two hundred, are spread
all over the country. Their contents re-
veal to us the emperor’s solicitude for
the moral well-being of his subjects and
the charitable deeds done by him for
both men and animals. The most out-
standing of his minor edicts is the pillar
inseription at Rummindei in the Ne-
palese tarai which settles the exact loca-
tien of the Buddha’s birth-place, as the
inscription . expressly states that ‘here
the blessed one was born’. The Maurya
dynasty was followed by many other
royal “houses, the evistence of some
of which is known onlv from the stone
inseriptions left by them in various

parts of the country, The inscriptions-
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of dynasties like the Maghas and Nalas
and the kings of Mekala, etc.. which
were known only from the Puranas, add
much to our knowledge of the history
of the period in which they held sway.
Of the mighty imperial powers like the
Guptas, the Vakatakas, the Pallavas, the
Cholas, etc.. we likewise know much
more from their inscriptions.

Much information about the religi-
ous, social, cultural, economic and admi-
nistrative matters is gleaned from these
old inscriptions.  Besides, they afford
valuable geographical data not available
elsewhere. -

Many of the inscriptions bear pre-
cise dates from which we learn that
several eras were current in ancient
India such as, Vikrama, Saka, Gupta,
Kalachuri, Ganga. Harsha, Laukika
and so forth,

The contribution made by the epi-
graphical researches in India during the
past hundred odd years fills one with a
sense of pride and satisfaction. It is a
record of world scholarship working in
unison for the cause of Indian history
dating from the remote past. As a re-
sult of sustained efforts and devoted
labour on the part of research workers
in the field, who, by the way, count
among themselves many a savant of in-
ternational repute, much has been re-
trieved from oblivion, revealing light
has been thrown on many an obscure
corner, and glorious chapters, one after
another, have been added to the history
as it is being reconstructed. It is indeed
very difficult to form a correct estimate
of the exient to which history, or rather
historiography, in India has been bene-
fited by epigraphy. It is simply immense!



ARCHAEOLOGICAL
CONSERVATION

M. N. Deshpande

THE problem of
preservation of
ancient monuments
in India is stupen-
dous, on account of
not merely the im-
mense archacolog\i—
cal and architectu-
ral wealth of the
country — ranging
from prehistoric
rock-shelters to a
variety of monu-
mental edifices, such
as rock-cut caves,
temples of different
orders, mosques,
tombs, churches,
forts, palaces, bath-
ing-ghats, reservoirs
and bridees. belong-
ing to different pe-
riods of Tndia’s long
history — but also
climatic factors and
action of elements.
All these combine to
determine the na-
ture of repairs to the
monuments and the
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frequency with which they have
to be attended to. It is, indeed,
gratifying to note that the Archaeo-
logical Survey of India has, as
a result of experience of over a century,
formulated a set of principles and de-
vised an organisational set-up to cope
with this gigantic task. The main pur-
pose of this article is to expound, with
suitable but limited examples, the
prineiples adopted by the Survey in the
conservation of monuments so as to
bring out the factors which matter in
archaeological conservation.

Tn European countries, where his-
toric monuments like cathedrals and
churches suffered untold damage in the
last two World Wars, reconstruction,
verging on wholesale restoration of
monuments, has been undertaken; the
principle behind has been to save the
authentic remains of the original edifice
and to restore it as closely as possible.
Somewhat contrary to this, the Archaeo-
logical Survey of India has been, gene-
rally speaking, following a vpolicy of
preserving the ancient edifice in as
nearly the same condition as. it was
when it was handed down to its care,
without undertaking any restoration.
unless it is absolutely necessary for the
structural stability of the monument as
a whole. Aesthetic considerations do
also sometimes necessitate the recon-
struction of missing parts of the monu-
ment, but the guilding principle in this
regard is the preservation of the aneient
fabric of the monument with the mini-
mum of restoration. As an example, the
repairs executed in the vear 1957-58 to
the three-storeved structure of Rana
Kumbha's nalace-complex at Chitorgarh
may be cited. Here, half of the dome
over the rooms had collapsed, the sur-
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viving parts were dangerously over-
hanging with the decay of wooden
heams and lintels and the side-walls
were supportless. Instead of taking re-
course to a complete restoration (which
was easy), thereby substituting a six-
teenth-century building by a twentieth-
century one (even if built on ancient
lines). the Survey chose to preserve
serupulously the extant portions. Thus,
the measures of conservation consisted
of the insertion of concealed reinforced
cement-concrete rings at the two floor-
levels of the side-room, tied with verti-
cal pillars of the same material, also
concealed, introduced at the four corners
of the main room and the verandah. The
longitudinal walls were strengthened bv
a reinforced-concrete beam in the side-
walls, tied with the beam provided in
the returning wall. Only the fallen por-
tion of the dome was rebuilt. the dome
being thus restored to its original shape.

To illustrate the point further, the
restoration of the portion of the mandapa
in front of Cave 15 at Ellora may be exa-
mined. Here, an important eighth cen-
tury inscribed record of Dantidurga, a
king of the Rashtrakuta dynasty, carved
on the outer face of the wall of the west-
ern porch, had been exposed to the ele-
ments for years due to the fall of the roof
and one of the supporting pillars and
was, as a’ result, getting pregressivelv
obliterated. Nothing short of complete
restoration of the roof would stop this:
the roof of the porch was therefore re-
constructed in reinforced cement-con-
crete -in such'a manner that the new
work could hardlv be distinguished from
the old, both in point of texture and
colour, except for a faint incised line
specially carved to indicate the recon-
structed area. The reconstruction here
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was dictated by the requirements of the
_inscribed record and was not merely the
restoration of the missing part for its
own sake. .

Tt will thus be seen that structugal
stability of the monument is the pri-
marv concern of the Survey; to achieve
this, the minimum reconstruction of
missing parts is pgrmissible nay, some-
times imperative.

A factor of overriding importance is
the aesthetic consideration involved in
repairs to an ancient monument. Aesthe-
tic consideration. some mav sav, is suh-
jective and is therefore bound to varv
from person to person. This, however,
is not true. An ancient monument signi-
fies the achievement of a particular age,
and is the product of the creative urge of
the people of the time and thus bears
the indelible stamp of the age in which
t was constructed. If the conservator
understands the monument as.a whole.
the period and the architectural style it
belongs to. the nature of its building-
materials, the structural aspects and the
reasons of its decav. he can confidentlv
plan and execute its repairs and will at’
the end. be surprised to find that the
aesthetic consideration has already been
taken care of without any special effort
on his patt and that the répairs and re-
construetion (if at all resorted to) ig in
comiplete harmony with thé character of
the monument. Conversely, né Tepair
to an ancient monument can be properly
nlanmed without a complete knowledge
of the monumient itself. That is why the
consérvation of moniiments cannot be
Teft to civil engineers and practising
architects.

. . We may, therefore, formulate the
maxin that the solution of the problem

M.N. Desupanve

of conservation of a monument inher-
ently lies in the complete understanding
of the monument itself —in its histori-
cal, architectural and structural aspects.

To bring home the truth of this
generalisation, we mav examine the
special repairs carried out to the Gol
Gumbad in the Deccan, a seventeenth
cenfurv monument famous for its acous-
tic proverties. The extradas of the dome
surmounting its whisvering gallery had
developed a number of cracks and
natches of plaster from the inner side
of the dome showed marks of wetness.
Tt was feared that this would greatlv
interfere with the acoustic proverties of
the monument. Tn 1937, the exterior of
the dome was. therefore. rendered
watertight by 2 shell of gunite. A fur-
ther development in the dome proved
to be of grest concern to the Survey:
the wet patches of plaster soon dried un
with the suniting of the exterior and,
having lost hold with the hrick-core,
began to fall off: wide transverse cracks
also .appeared in the brick-shell. This
vnexnected development, which inter-
fered with the acoustic properties and.
the structural stability of the monument,
called - for immediate -attention. The
retention of the acoustic properties
largelv depended on the condition of the
intrados of the dome. It was, therefore,
decided to institute engquiries’ into
whether the whispering properties of
the dome, which constitute its chicf
attraction. would in any way be adverse-
v affected if the intrados of the dome
was- to be- stripped off all plaster and
aunited a1l over to stabilise it. The pro-
blem was discussed in great detail.
There was a_consensus on the necessity
of replastering of the dome for the
stability of the structure and at the same



Ellora—Cave 15, porch in front of
mandapa during and after repairs




Bijapur—Gol  Gumbad, reinforce-
ment fixed against the intrados

Bijapur —Go! Gumbad, guniting in
progress

Mahabalipuram—Shore temple with pretective
groyne-wall




Agra—Taj Mahal in 1892 and 1961
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time, the retention of its acoustic pro-
perties. [l was, therefore, decided to
provide a four and a half inch thick rein-
forced gunite shell below and against
the intradvus of the dome resting on a
reinforced circular beam at the base and
to double the reinforcement at the base
to a height of two ieet. The reinforce-
ment was dovetailed with the brick-core
by means of dowels at three feet centres
either way, grouted in the masonry of
the dome. In actual execution, stainless
steel dowels were used with a view Lo
eliminating the risk of rusting and con-
sequent damage. The gunite was com-
posed of one part of portland cement and
three and one-half parts of sand; the
standard gunite practice was followed
in all the operations. The surface of the
gunite was thereafter covered with
tresh plaster, quite smooth and uniform,
following the contour and colour of the
original dome. The work lasted from
Mareh 1949 to July 1951, and it
is to the credit of the Survey that
the monument, famous for its architec-
tural peculiarities and acoustic proper-
ties, was thoroughly repaired and the
efficacy of the repairs established. Dr.
Tawde, of the Institute of Science, Bom-
bay, who recorded the acoustic proper-
ties of the dome after the completion of
its repairs, observed that the maximum
number of distinet echoes héard’ had
been found to be twelve, thus givihg a
better' multiple-echo effect than that
recorded by earlier investigators; the
other aspects of the acoustics, such as
the whispering-gallery effect and the
reverberation® iime had also shown
improvement. All this has to be attri-
buted -*to" "the ~ improverent "brought
about by repairs to the intrados.

A point which may be brought out
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in this connection is the care one has to
take in the choice of materials used in
the repairs. This is of as equal import-
ance as the investightion of the proper-
ties of materials used in the original con-
struction. The material to be used in
repairs to monuments should be such
that no adverse physical or chemical
cffect is brought forth. Iron pins and
dowels were freely used in many ancient
buildings for binding masonry, but, with
the passage of time, the rusting of iron
and its consequent expansion have caus-
ed fractures in the masonry, thus weak-
ening the. structural stability of the
monument. While using similar medi-
um for- dovetailing parts of masonry,
care has to be taken to see that material
which is free from such disastrous con-
sequences is alone introduced. The
same is true of many patent compounds
manufactured and recommended for the
ireatment of leaky roofs, strengthening
of roof-concrete, etc. These compounds
have first to be tested in the laboratory
for their components and effects before
they can be used on a monument.

A major problem that the conserva-
tor has to fight against in most parts of
India is the vegetation taking root in the
core of the monument. Many a monu-
ment has perished in the past as a result
of negligence in the eradication of vege-
tation. R

The combat against the elements is
sometimes not very simple. The Sun
Temple at Konarak and the Shore Tem-
ple at Mahabalipuram, both lying on the
shore of the Bay of Bengal, presented
problems of colossal magnitude which
had to be, and have been, faced in indi-
vidual ways. The sea-breeze blowing
with considerable velocity had filled the
entire compound of the Sun Temple at
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Konarak with heaps of wind-borne sand
which covered a part of its carved
plinth. The action of the breeze had to
be fought with imagination and, side by
side with the physical removal of sand
from the compound, the Survey had to
arrange for the planting of a thick belt
of casuarina trees all round the monu-
ment as a shield against the constant
fiow of sand into the compound. Other
problems, like the solidifying of the
masonry, removal of sea-salt damaging
the sculptures on the monument, etc,
had also to be tackled with patience
and ingenuity. Pressure-grouting with
cement mixed with ironite as water-
proofing-material has been very exten-
sively undertaken; the process is still
continuing. Suitable chemicals have to
be used to clean the surface of the injuri-
ous effect of salts and to make it imper-
vious. The Shore Temple at Mahabali-
puram was faced with utter extinction
by sea-waves constantly battering
against it round the clock. This was
counteracted by the construction of a
groyne-wall, which now bears the brunt
of the waves.

Yet another aspect of conservation
which needs attention is the scientific
investigation into the causes of disinteg-
ration of building-materials and the de-
vising of means for arresting such decay.
For this and other allied purposes, the
Survey maintains a specialised Chemis-
try Branch, which has also to take care
of the artistic treasures of the country,
like paintings, the problem of cleaning
and preservation of which has to be
tackled with the utmost care and with
an intimate scientific knowledge of their
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grounds and pigments and of factors
leading to their deterioration. The
removal of disfiguring and corrosive
vegetation, such as algae, of soot and of
other accretions from monuments and
the subsequent preservation of treated
surfaces requires skilful experimenta-
tion and evolution of suitable solvents,
detergents and preservatives.

The upkeep of the monument is not
over with structural and chemical con-
servation. The ancient setting of a monu-
ment has to be visualised and appropri-
ate conditions created for its proper
appreciation. The laying of a garden
(where one existed in the past) around
a monument is a part of conservation.
This task again has to be done with
great care, so that the new lay-out con-
forms {0 the original design of the gar-
den. The great Taj Mahal would not
appear half as beautiful as it looks today
if it were to be shorn of the beautiful
Mughul garden laid around it. Even
if no garden originally existed, one
can be planned and laid out imaginative-
ly in harmony with the character of the
monument.

To preserve the ancient setling of a
monument is an important factor which
the town-planner should bear in mind
and the conservator has often to fight
for. The construction of modern build-
ings in the close vicinity of monuments,
to meet the ever-increasing require-
ments of a growing nation, mars the
aesthetics of monuments. In this regard,
the conservalor has to exercise a cons-
tant vigilance in the interest of the
monument and thereby not unoften in-
cur the displeasure of other interests.
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RCHAEOLOGY 13 a discipline which
studies antiquities as a means of
reconstructing -the past, provided that
actions of the ancient man produced
concrete results and left recognisable
material traces. The ancient man has
left his record variously through a span
of five hundred thousand years, such as
tools and implements, art and architec-
ture, burials, monuments and earthworl,
and all kinds of written records—all
much beyond the conception of a his-
torian. These material remains are
studied by the archaeologist with the
help of geology, palaeontology, physical
anthropology, etc., and consequently a
complete record of human activity is
brought out and correct interpretations
are deduced. Archacology is thus a
science having many-sided interests: of
late, due to its special requirements, it
has become a highly technical science,
always endeavouring to achieve more of
precision in interpretation, and the his-
torian is drawing upon archaeology more

TRAINING
IN INDIA

V. D. Krishpaswami

and more 1o help him write the story
of human progress down the centuries.
Thus, archaeology has become a recog-
nised, distinctive branch of learning,
with a body of techniques, a great
accumulation of facts -and a new set of
interpretations of man’s earliest history.
An archaeologist, then, is not merely an
antiquarian but a person with a scienti-
fic bent of mind trained specially for his
job both in a university and in the field,
and he develops many new techniques
and gains new experiences as he goes on.

Here we can briefly review the
progress of archaeological training in
our country in the past one hundred
years. The year 1861 is a distingu-
ished land-mark in the annals of
Indian archaeology, as it witnessed
the establishment of the Archaeological
Survey of India, which has since
then been the mainstay of all
archaeological work in the country.
From humble beginnings and after
witnessing many a difficult day, it has
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emerged as the biggest Governmental
organisation relating to archaeology in
the world, having in it well-irained
specialists in each branch of archaeo-

logy. But in the formative stages, when
the aims and methods of the Survey
were in a nebulous stage, hardly any at-
tentjon could be devoted to the import-
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ance of training. Alexander Cunning-
ham, the first Archaeological Surveyor
(1861), though the pioneer in explora-
tion, was a remarkable amateur. Burgess

&)
N

)

who succeeded him in 1885, laid great
emphasis on art and architecture. To
him ‘archaeology was but the history of
art’ and to this one end he subordinated
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most of his programmes, as seen from
_ the remarkable and careful architectural
Survey work he carried out. He found
hardly any time to take much active
interest in excavation. But, even though
he was not conversant with the scientific
methods available in his time, he was
clear-sighted enough to insist on a pro-
fessional control of excavations and to
press for official measures to illegalise
any digging except by the Survey. Bur-
gess laid special emphasis on enlisting
Indian talents in the discovery and
translation of inscriptions and training
them up in epigraphical research. He
placed the Epigraphical Section of the
Survey on a firm footing.
The appointment of John Marshall
in 1902 as Director General was itself a
recognition of the importance of ‘a train-
ed explorer combining archaeological
knowledge with engineering skill’ to
organise and guide the Survey. Under
him archaeological activities made tre-
mendous progress, particularly in the
spheres of excavation and conservation.
He had great insight into the problems
of preservation of monuments under
Indian conditions and laid down the
principles and methods of conservation
in his Conservation Manuel. Under him,
the Survey maintained scholarships, all
the holders of which later on established
themselves as reputed archaeologists.
But, as time passed, his methods of ex-
cavation fell far behind the internatjonal
standard and archaeological training
was still in its rudimentary stage.
After his retirement, all did not go
well with the Survey, so that the Gov-
ernment of India decided, in 1937, to
invite a foreign expert, Sir Leonard
Woolley, to report on matters relating to
future excavations and allied matters,
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In his report, Sir Leonard Woolley
observed that he saw the ‘evidence of
the work having been done in an
amateur fashion by men anxious to do
well but not sufficiently trained and
experienced.’” He felt that greater incen-
tive should be given to encourage for-
eign and Indian institutions to take part
in excavations.

In 1944, Dr. R.E. Mortimer Wheeler
was recalled from war-service and
appointed Director General to bring
about all-round improvemsent. This
gave a great fillip to the archaeclogical
training in India. From the very begin-
ning, Wheeler attached great importance
to practical training. He realised that
mere theoretical knowledge in history
and language of the university graduates
could hardly make a practical archaeo-
logist. As he put it, ‘a knowledge of
Persian will not keep Taj Mahal from
falling down, a knowledge of Sanskrit
will not restore Chola paintings of the
Great Temple of Tanjore. Under him,
the Survey organised training-schools
in archaeological technique in the north
at Taxila, and in the south at Arika-
medu, besides minor schools at other
places where he excavated. There was a
good response and a large number of
students and attaches of Indian uni-
versities, museums and other organisa-
tions attended. The Survey has since
then kept up the practice, if on a restric-
ted scale.

Wheeler also held refresher-courses
in conservation. This amply demonstrat-
ed both the demand for and the utility
of the Departmental training-courses.
But, he realised, as also many of the
mernbers of the Central Advisory Board
of Archaeology, which had come into
being in 1945, that the time had come
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when this ad hoc training was organized
on a permanent footing and administer-
ed by carefully-selected personnel of
the Survey. He suggested that the train-
ing should be designed for three classes
of trainees:

Young officers and technical sub-
ordinates; senior officers of the Survey
(refresher-courses) ; selected graduates
from the universities, who desired to
take archaeology as their profession or
supplement their historical teaching and
research by some first-hand knowledge
of archaeological method and material.

Arising out of the Director General.

of Archaeology’s report, the Standing
Committee in 1947 recommended to the
Central Advisory Board of Archaeology
that the Board might represent to the
Government the need for the immediate
establishment of a permanent Training
Branch in the Archaeological Survey of
India. From time to time, the members
of the Central Advisory Board pleaded
that the Survey should have a separate
training school as ‘universities were not
complete from archaeoclogical point of
view’. Wheeler himself wrote in 1947:
‘At present Indian universities do not
provide systematic training in archaeo-
logy on an adequate scale and the onus
of this essential task 1is, therefore,
thrown back upon the Survey itself.
This represented a new endeavour on
the part of the Survey—to encourage
ard develop an effective interest in
archaeological studies. It was realised
that the Survey, with its vast network
of Branches, Circles and technical staff,
was pre-eminently suited to play an im-
pertant part in imparting training,
Wheeler declared: ‘Even were a general
training in archaeology adequately pro-

V.D. KRISHINASWAMI

vided by the Indian universities, it would
still be necessary for the Department
jtself to undertake a large part of the
training in technical and applied
archaeology.’

Wheeler also envisaged that in the
developing political environment, the
devolution of archaeological administra-
tion would take place in conformity
with the general spirit of the time; but
he emphasised that the technical train-
ing and ultimate maintenance of techni-
cal standards should remain a Central
responsibility.

The School of Archaeology

THE INAUGURATION OF THE SCHOOL of
Archaeology in the year 1959, under the
auspices of the Archaeological Survey
of India, thus marks the ‘fulfilment of a
long-felt need’. [t represents a systema-
tic attempt at producing a fully-equip-
ped personnel.

The highlight of the course of the
School is an intensive practical training
in excavation and preservation of monu-
menis. To this is added a practical
training in surveying, drawing, photo-
graphy, chemical preservation of monu-
menis and antiquities and museum-
methods. On the theoretical side, besides
traditional subjects like art, architec-
ture, palaeography and numismatics, are
taught, with considerable emphasis, pre-
history and protohistoric and early his-
toric archaeology. Also includec are
such subjects of doubtless importance
to the professional archaeologist as pub-
lication, including block-making and
printing, and antiquarian laws. The
course is rounded up by a visit. to out-
standing monuments, sites and muse-
ums,



Students scudying the  geological
formations arcund Delhi

Crossing the river Beas to study the
gravel section




After collecting the palazolithic tocls

at Attirampakkam, Madras, the stu-

dents classify and study them at their
camp




The Director lecturing to the stu-
dents cn pottery in their class room



Students and the Director examining
specimens in the Central Asian Anti-
quitias collection
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The duration of each course, origi-
nally fifteen months, has been extended
to twenty, i.e. from October in one year
to May in the third. At the end of the
course is held an examination, consisting
of writlen papers, practical tests, essay
and vive voce and successful candidates
are awarded a Diploma by the Govern-
ment of India.

The School has a well-equipped
library of its own. In addition, the stu-
dents have full access to the rich Central
Archaeological Library. Attached to the
School is a Central Anliquities Collec-
tion housed at Safdarjang in New
Delhi, the special feature of which
is a vast collection of pottery and
other antiquities from important explor-
ed and excavated sites in the country.
The collection of antiquities of prehis-
toric and protohistoric periods and later
cultures is very unique, in that one gets
a complete cross-section of representa-
tive sites from all over India. Besides,
there are on display several charts and
photographs illustrating such subjects
as art, architecture and palacography.

The School functions under a Direc-
tor, who is a senior officer of the Survey.
Other senior officers of the Survey and
distinguished outsiders also give lectures
on subjects o their specialisation.

Admission to each course of the
School is restricted to ten candidates
who have obtained a Master’s or equiva-
lent Honours degree of a recognised uni-
versity in any of the following subjects:
Indian History, Sanskrit, Pali, the
Prakrit, Persian, Arvabic and Archaeo-
logy. The qualifications may be relaxed
in the case of candidates who are
already in the archaeological service. A
stipend of Rs. 150 per month is given to
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students who may not be drawing salary
from any source. Students are paid
their travelling-fares in railways and
buses when they go out of Delhi in the
course of t‘Iheir iraining.

It is gratifying to note that the
School has already won recognition out-
side India. Students from Burma and
Nepal have been enrolled as students of
the School.

The Role of Universities

FOR SEVERAL DECADES, many universi-
ties have been doing valuable work by
training students in the theoretical and
traditional aspects of archaeology—such
as epigraphy, numismatics, art and
architecture, etc.—forming part of the
post-graduate course in Ancient Indian
History and Culture, During the last
decade, however, there has been a move
in some universities to include the more
technical aspects of archaeology, and in
this a few universities have been
encouraged by the University Grants
Commission. Valuable work in this
direction has been done by the Universi-
ties of Allahabad, Baroda, Calcutta, Lue-
know, Madras, Peona and Saugor. The
fact, however, remains that we have not
as yet achieved a uniformity in the
courses of archaeology and field-training
in the different universities; apart from
a few institutions, in many of the uni-
versities there is a great paucity of train-
ed personnel and equipment to impart
training in archaeology both in the class-
room and in the field. Nevertheless,
apart from the professional training that
the would-be archaeologist may later on
receive from other sources, he must ac-
quire the basic training at the university
stage, and for this facilities should be
freely available everywhere—bearing
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in mind that in no circumstances should
the standard be sub-normal.

The encouragement of regional
languages and the coming up of the new
unjversities bring to prominance the
problem of providing an adequate num-
ber of qualified and trained personnel
for teaching and excavation. In order to
provide free discussion and exchange of
ideas in the field of archaeology among
the various parts of the country, it
would be necessary to envisage an
internship period of training after pass-
ing out of the university.

IT IS INDEED SATISFACTORY that the
Archaeological Survey of India, the only
institution of its kind in India, has deve-
loped itself into a position whence it can
extend a fraternal hand to all organiza-
tions like State Governments, universi-
ties and learned societies for all archaeo-
logical work. The Survey does

not
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intend to duplicate the training-work,
just as it does not intend to retain a
monopolistic hold over excavations by
placing impediments in the way of
others. The supereme criterion in both
the cases is ‘standard’. It is worthy of
note that the Central Advisory Board of
Archaeology has been the meeting-
ground of the Archaeological Survey of
India, universities and States for co-
ordination and exchange of views.
Similarly, the School of ‘Archaeology is
doing its best to supplement and not
supplant the training by the universities.

The role of the Survey (with the
School as its integral part) can be
summed up in the words of Wheeler:
‘The Department is potentially an
inztrument of highest educational value
to India and the world; it is one upon
the effectiveness of which the reputation
of India as a guardian of cultural inter-
est must in no small degree depend. . .’.




ANTIQUARIAN LAWS

OF
INDIA

A. Ghosh

NDIA is a country where, unlike
many other countries, the history of
legislation relating tc ancient monu-

(G Q\J’ ments, sites and other objects goes back
A\ el right into the last century.

\‘ The Indian Treasure-Trove Act 1878,

\) \ lays down that when any person finds

T a treasure (i.c. an object hidden in the

so0il or in anything affixed to the soil)

# exceeding ten rupees in value, he should

v repori the find to the Collector of the
District and deposit the treasure in the
nearest Treasury or give the Collector
a suitable security. If the Collector finds
that the treasure was hidden one hund-
red years before the date of its dis-
covery, he may declare it ownerless and
/ divide the treasure or its value between
j the owner of the place and the finder of

= | the {reasure in the ratio of twenty-five
///"A and seventy-five per cent, unless an
agreement to the contrary exists
between the two parties; if the owner
k\/j of the place does not present himself to

claim the treasure, the whole of it may

. J be given to the finder. The Collector
/ may also, instead of dividing the trea-
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sure decide to acquire it on behalf of the
Government by paying the parties the
value of the material of the trea-
sure together with one-fifth of that
value. If any person fails to report the
find io the collector or to deposit it in
the Treasury or alters the treasure so
as to conceal its identity, he will not be
entitled to his share of the treasure
and will, besides, be punishable with im-
prisonment for one year or fine or both.
The provisions of the Act are thus quite
up-to-date, for they prescribe ‘compul-
sory declaration’ and acquisition against
compensation.

The operation of this Act has en-
abled the Government to acguire
ancient sculptures, hoards of coins, etc.,
which have gone to enrich museums. It
should be noted that if the find of a trea-
sure is reported to the Collector and if
the Government decides to acquire the
treasure, the finder and the owner will
get one-fifth more than the actual value
of the material. This is not to deny,
however, that in spite of this, ignorant
people often conceal their finds and melt
down metal objects.

The Ancient Monuments Preserva-
tion Act of 1904 referred to, need not be
noticed here in any detail, for it has now
been largely superseded by the Ancient
Monuments and Archaeological Sites
and Remains Act. It may be stated, how-
ever, that in spite of the provisions of
the former Act having become largely
out-of-date owing to changes in the sys-
tem of government, it stood the Govern-
ment in good stead for fifty five years
in the preservation of monuments, regu-
lation of excavations and other allied
matters.

:The Antiquities (Export Control)
Act of 1947 prescribes penalties for ex-
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porting or attempting to export out of
India any object more than one hundred
years old without a licence from the
Government.

On the 15th October 1959 the
Ancient Monuments and Archaeological
Sites and Remains Act, which had been
passed by Parliament in the previous
year, came into force. Besides adapting
the sections of the Ancient Monuments
Preservation Act to the present-day re-
quirements, it contains some other salut-
ary provisions.

The Act applies to all the monu-
ments and sites which were declared to
be of national importance in 1951, ie.
monuments already protected under the
Ancient Monuments Preservation Act
and some important monuments in the
former Indian States. Besides the Gov-
ernment may add fresh monuments and
sites to the list. All such monuments
and sites are known as protected monu
ments and sites.

If a protected monument belongs to
a private individual, the Central Gov-
ernment may enter into an agreement
with the owner regarding the mainten-
ance of the monument and other mat-
ters. In case the owner refuses or fails
to enter into an agreement, the Govern-
ment may assume some powers for the
maintenance of the monument and in
certain ways, restrict the owner’s right
over the monument.

If the Director General of Archaeo-
logy believes that the owner of a monu-
ment intends to do anything which will
endanger the safety .of the monument,
or to huild on or near the site of the
monument, he can order the person con-
cerned not to do any such act.
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If 2 monument is-used for religious
worship, it will continue to be so even
afier protection.

No person is allowed to excavate,
mine, quarry, etc, at a protected site,
but normal cultivation is allowed. No
building can be constructed on a protect-
ed site without permission from the
Giovernment; if any is constructed, it
may he removed by the Government at
the builder’s cost.

No person other than an officer of
the Archaeological Survey of India can
undertake excavation in a protected
area without a licence from the Director
General of Archaeology. An officer of
the Survey can also excavate a site
which is not protected.

1f the site, whether protected or not,
is owned by a private person, the Gov-
erninent may purchase the excavated
cbjects from the owner.

No State Government ean under-
{ake or encourage any excavation with-
out the consent of the Central Govern-
ment.

If the Central Government feels that
ancient objects are likely to be destroy-
ed or removed or to fall into decay, or
should be kept in a public place, it may
purchase such objects. It can also direct
that ancient objects should not be re-
moved without permission from the
place where they are located.

Oftences under the Act are punish-
able with imprisoninent of three months
or fine of fAve thousand rupees or both.

As the Rules framed by the-Govern-
ment under the Act, which simultane-
ously came into force, le. on the 156th
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October 1959, are of equal importance,
they may be noticed here in brief.

Access to monuments is free, except
a limited number of monuments where a
fee of 20 naye paise (one-fifth of a rupee)
is charged, but children below the age
of fifteen are exempted.

No meetings, conferences, parties,
ete., excepl “recognised religious ones,
are allowed in monuments. Advertising,
selling or canvassing for goods and act-
ing as guides are prohibited except with
a licence.

The preparation of drawings and
photographs of monuments is, generally
speaking, allowed, but the use of camera-
stands and other articles which are like-
ly to cause inconvenience to other visit-
ors is not permitted. For the prepara-
tion of cinematographic films of monu-
ments a licence is required.

1t the Government feels that min-
ing-operations or construetion of build-
ings near a protecied monument should
be prohibited or regulated, it can declare
certain areas around the monument as
prohibited or regulated. In a prohibited
area no mining or construction is allow-
ed; in a regulated area it may be allowed
under a licence. Unauthorised buildings
may be removed by the Government.
These provisions are intended to ensure
the safety and heauty of the monuments,
but the affected persons will be duly
cempensated.

A penalty is prescribed in the Rules
for the contraveniion of their pro-
visions'.

'Adapted from the chapter, ‘Laws relat-
ing {o monuments, sites and other objects’,
in the author's Jndian Archeeology.



SITE MUSEUMS
~ ININDIA

K. N. Puri

G sooner the Archaeological Survey

of India emerged from the chaotic
slate in which it had been struggling
through the second half of the last cen-
tury and stood on its own legs and began
to formulate plans and policies, the
future of movable antiquities recovered
from important ancient sites, where
large scale excavations had been planned
and executed, was seriously considered.
It was then decided that the small and
removable antiquities, which could not



be preserved in situ, should be kept in
close association with the remains to
which they belonged, in order that they
may be studied amid their natural sur-
roundings and original associations and
not lose focus by being transported.
Systematic excavation of any large site,
running over several years of work, pro-
duces a harvest of small antiguities,
which no single museum, however large,
can afford to display in its galleries.
Even after distributing representative
sets of antiquities to various museums in
the country, the collection normally is
so large that special arrangements for
housing the same are required. On an
excavation site of any importance, a
field laboratory for the immediate pre-
servation of objects and storage space
for the housing of objects thus become
essential. It would, therefore, be reason-
able to put up a planned museum build-
ing, no sooner the potentiality of the site
is established for the education and re-
creation of the general public, scholars
and students, who visit the site in large
numbers during the period the excava-
tions are in progress and after its close,
when the remains are conserved for
posterity.

_ In pursuance of this policy, the first
site museum in India. was established
by the Archaeclogical Survey of India,
as early as the year 1904 at Sarnath, near
Banaras, where the systematic excava-
tions started in 1904 continued till the
year 1928. In the wake of excavations
at other important sites, museums came
to be established at Harappa, Mohenjo-
Daro, Taxila, (all the three now in
Pakistan), Nalanda, Nagarjunakonda,
Amaravati, Vaisali, Kondapur and
Sanchi. In the course of clearance of
monurents at the sites of ancient cities
and exploration of the adjoining areas,
large number of sculptures and architec-
tural fragments came to be collected and
discovered. Such objects, that for a
number of years were heaped-up in
sculpture-sheds, are now being put on
display in proper museum buildings,
cither completed or under construction:
Khajuraho, Kiching, Hampi, Alampur,
Bodh Gaya and Bijapur. A museum to
preserve the collections of the Mughal
period, such as robes, carpets, arms,
inscriptions ete. that were recovered
from the Red Fort, Delhi before and
after the rising of 1857, has been in exist-
ence in the Mumtaz Mahal, one of the
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historical buildings inside the Red Fort,
for the last 50 years. For housing the
rolics of the British period in South
India, 2 museum was set up inside Fort
St. George, Madras, in a protected his-
torical building, consiructed to serve as
the “Exchange”. Another such history-
cum-Archaeology site museums was
opened in 1959 at Srirangapatna, in the
Daria-daulat, which Tipu Sultan built
in 1784, for his use during the summer
months. Herein are shown relics and ob-
jects, belonging to or associated with
Tipu, and his noble father Hyder Ali.
What may be called an open-air collec-
tion has been in existence for a long time
at Halebid, the capital of the Hoysala
empire. With a view to preserve the
cultural wealth of this period, the
Archacological Survey of India propose
to establish a proper museum here. As
a preliminary, a museum office has been
set up in this place with a qualified cura-
tor. This may, therefore, be called the
latest of the Indian Site Museums.

With the exception of the museums
at Alampur in Andhra Pradesh, Vaisali
in Uttar Pradesh, Kiching in Orissa
and Bijapur in Mysore, all the other site
museums are under the management of
the Archaeological Survey of India,
which has a Museums Branch, headed
by a Superintendent, whose head-
quariers are located in the Indian Muse-
um, Calcutta. He may be addressed for
any information required by the visiting
scholars and public.

A-brief description of the various
-site museums, scattered all over the
eountry, is outlined below in the alpha-
betical crder of the States in which they
are situated.
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Andhra Pradesh

Avampur, District Mahabubnagar,
may be reached by road from Kurnool.
The distance is only 15 miles. Taxis are
available in Kurncol town. There is also
a railway station called Alampur Road,
{romn where the village is about 4 miles.
The Museum was founded in the year
1952 and is housed in a large mandapa,
only half of which is roofed over. The
collection of sculptures, inscriptions and
architectural fragments found locally
and from the neighbouring sites, attract
fairly large number of visitors due to
Alampur being a place of pilgrimage,
both for Hindus and Muslims. The town-
ship was formerly also known as Dak-
shina Kasi or the Benaras of the South.
There is also a local Dargah where Urs
celebrations attract large crowds.

Amaravatr the spot where the
famous Amaravati Stupa, that was razed
to the ground by a local landlord in the
closing years of the eighteenth century,
for burning the stone into lime, lies only
twenty miles west of Guntur, on the
right bank of the river Krishna. The
place may be reached by buses that ply
between Guntur town and Amaravati or
taxis, available in Guntur. Most of the
carved stone panels depicting scenes
from the life of the Buddha, that sur-
vived, found their way to the Govern-
ment Museum, Madras and the British
Museum, London and a few solitary
pieces are scattered in other museums
of the world. In the course of further
clearance of the site in the beginning of ~
the present certury, large number of

“scaftered fragmentary pieces, that once
‘belonged to the stupa, .were collected.

These stupa slabs, cross-bars, coping
stones, figures of Buddha, ete. which



Entrance to the Museum at Khajuraho



The Elephant Stables at Hampi
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represent the art of Amaravati that
flourished for hundreds of years from
the second century B.C., are now pre-
served in a sculpturc-shed. Small scale
excavations in recent years have yielded
a few crystal relic caskets, sculptures,
inscriptions and other miner antiguities
and the entire collection now is properly
arranged in a small rented house. Con-
siruction of a proper building is in pro-
gress.

The site of Amaravati is also inter-
esting, as black rouletted ware, as well
as Northern Black Polished ware,
togelher with remains of the megalithic
culture, have been noticed here. About
a mile and half [rom the site of the
stupa, lie the remains of a township,
probably the ancient Dhankattaka of
early inseriptions, which when properly
excavated, may throw valuable light on
southern contacts with the north.

Konparur may be reached from
Hyderabad by road, the distance being
38 miles. If one iakes a bus from
Hyderabad a distance of five miles will
have to be footed out, as no conveyance
except bullock cart is available.

The ancient site of Kondapur was
partially excavated by the Archaeologi-
cal Department of the erstwhile Hydera-
bad State. The collection consisting of
Buddhist figures made of Kaoline, a
whitish clay and terracotta, different
types of pottery vessels, punch-marked
and Sata-vahana coins, rouletted ware,
beads, bangles, iron objects etc., belong
to the satavahana period, ranging from
the 2nd century B.C. to about the 5th
century AD. They show striking fea-
tures of the Andhra culture of the
Deccan.
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NacarJunAxoNDA: The site may be
reached from Gutur or Hyderabad
(about 100 miles) by road or from the
Macherla railway station on the south-
ern railway, from where it is only
fourteen miles.

The discovery of the site of Nagar-
junakonda on the right bank of Krishna
in the year 1926 and subsequent excava-
tions of the group of Buddhist ruins in
the years 1927-31 and 1938-40, resulted
in the unearthing of over five hundred
stone bas reliefs, beautifully and deli-
cately carved and other antiquities
which are housed in a museum, that
was ultimately opened in the year 1948.
The coins include a gold coin of the
Roman emperor Hadrian (A.D. 117-138)
and several Andhra lead coins. The
slabs which illustrate mostly jataka
stories and principal scenes from the life
of Buddha, are amongst the excellent
specimens of the sculptural art of the
time of the Ikshvaku kings (A.D. second
to third century). These discoveries
have, to an extent, compensated the loss
of the Amaravati stupa slabs.

The construction of the Nagarjuna-
konda Dam, about six miles down
stream will, when completed, submerge
the ancient site, but for the top of the
Nagarjuna Hill, which will stand about
10 ft. above the water level in the lake.
The ancient site has been thoroughly
excavated and explored and a new mu-
seum building is being constructed on
the top of the hill, where all important
monuments have been shifted and re-
built. This museum island, with recon-
structed monuments, will keep alive the
name of the submerged ancient site and
always stand witness to the pioneer
work of transplantation of monuments
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and their reconstruction, carried out by
the Archaeological Survey of India.

Bihar

BopH GAYA, the scene of ‘enlighten-
ment’ of Prince Gautama, is a place of
great pilgrimage, both for the Buddhists
and Hindus and is visited by thousands
from all over the world. It is situated
only eight miles from Gaya railway sta-
tion. The museum was established as
part of the Buddha Jayanti celebrations
and was opened to the public on the 28
December 1956, by His Holiness the
Dalai Lama of Tibet. The collection con-
sisting of sculptures and architectural
fragments discovered in and around
Bodh Gaya had been stored in an open
shed near the temple prior to its removal
to the museum building. Most of the
images and bronzes on display belong to
the Pala period. There are also two
earlier stone sculptures in the form of
Yakshis, assignable to the first century
B.C. The collection is being augmented
by additions of sculptures found in the
district of Gaya and excavations at
Bodh Gaya itself.

Navanpa can be reached by road
from Paina or from Nalanda Railway
Station on the Bukhtiarpur-Rajgir light
railway.

Nalanda, the main centre of Maha-
yana cult and a renowned centre of
learning, with a vast campus of temples
and monasteries, had heen the scene of
systematic excavations from 1916 to
1931. The Chinese pilgrims Hieun Tsang
and I-tsing, both studied at Nalanda and
have left vivid descriptions of life and
establishment here. Nothing of the pre-
Gupta times have come to light in the
course of excavations, although accord-
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ing to literary tradition both Buddha
and Mahavira visited the site. Tradition
also records the erection of a temple at
Nalanda by Asoka, who is said to have
paid homage at the Chaitya of Sariputra,
one of Buddha’s principal disciples.

Four temples and eight monasteries
cleared in the course of excavations and
now well conserved, yielded large num-
ber of stone sculptures, terracoita pla-
ques, bronzes, seals, sealings, coins,
inscriptions on copper-plate and various
household objects, mostly belonging to
the Gupta and Pala periods (AD. 414—
1154). After distributing representative
sets of antiquities to the Indian Museum,
Calcutta; the Patna Museum, Patna;
and the National Museum, New Delhi,
all the rest are housed in the site muse-
um, which was enlarged in 1956-57, on
the occassion of the Buddha Jayanti
celebrations.

One room is devoted to antiquities
found in the course of excavalions at
Rajgir, situated only six miles south of
Nalanda.

Vaxsars the capital of the Oligarchi-
cal Lichhavis of North Bihar and the
reputed birth-place of Mahavira, was
the scene of the Second Buddhist Coun-
cil held about a hundred years after
Buddha’s death. The fortified ruins have
been superficially excavated from time
to time, in 1903-4, 1913-14, and 1948
and lastly by the Jayaswal Research
Institute, Patna, when the remains
of an early stupa of the time of
Asoka were brought to light with relic
caskets. The excavations revealed a
sealing of the second to third century
B.C. and hundreds of other antiquities
ranging upto A.D. fifth century. The
finds of earlier excavations are in the
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Patna Museum but since the year 1945
2 museum has been established at Vai-
sali, mainly as a result of the enthusiasm
of Shri Bijauli Singh of Chakramdas
village, whose collection of surface anti-
quities, was taken over by the Vaisali
Sangh and subsequently by the Bihar
Government in 1950. The Museum con-
tains antiquities from about 100 villages
covering the region of Vaisali.

Delhi

Rep Forr, Detur: Mumtaz Mahal,
one of the ancient apartments within
the Archaeological area of the Red
Fort, has been used as a muséum
for the display of historical col-
lections of the Mughal period, since the
vear 1911. A few-pieces of furniture,
copper utensils, jewellery, articles of
clothing and other miscellaneous objects
either found in the Red Fort after its
capture in 1857 or said to have belonged
to the palace, are of interest. The collec-
tion of charts, Mughal paintings, coins,
manuscripts, printed books and speci-
mens of calligraphy afford material for
the study of Mughal arts and crafis.
Sculptures found in the clearance of
monurments in the fort itself and in and
around Delhi are also on display here.
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KuaJuraHo can be reached by road
cither from Satna—a distance of 72
miles,—or from Harpalpur from where
it is about 60 miles. The Museum here,
at present an unroofed walled en-~
closure, was established in 1910 and
pamed after W.E. Jardine, the then
Political Agent in Bundhelkhand, who
enthusiastically helped to acquire the
sculptures. The collection consists of a
couple of thousand sculptures and car-
ved stones from Khajuraho and the
neighbourhood, obtained in the eourse
of clearance of monuments. The sculp-
tures representing Brahmanical, Bud-
dhist and Jain faiths, will soon be hous-
ed in the building now under construc-
tion. The group of temples at Khaju-
raho in the Indo-Aryan style of architec-
ture, between the tenth to the twelfth
century A.D. by the Chandella Rajputs,
with thousands of sculptures on the
walls of temples, occupy a most import-
ant place in the artistic history of north-
ern India, as this is the only well-pre-
served group of temples that escaped
the iconoclastic zeal of the invading

Muslim armies.




RCHAEOLOGY is the study of

humanly made antiquities. In com-
mon parlance it is supposed to concern
itself with exploration and excavation
of old sites and study of monuments,
antiquities and other relics of the past.
The study of these products of the
human mind must necessarily be un-
scientific, in as much as the subjeclive
element in the human judgment of these
products cannot be eliminated com-
pletely, and a truly objective approach
which is the sine quo non of all scientific
studies cannot be adopted in archaeolo-
gical investigations. The science of ar-
chaeology is, therefore, inexact. And
it is for this reason that exact sciences
like physics, chemistry, biology and
geology are now contributing more and
more to the sclution of archaeological
problems and minimising the subjective
element which is inherent in all archaeo-
logical work.

The methods of archaeological exca-
vations have been so refined by General

SCIENCE IN THE
SERVICE OF
ARCHAEOLOGY

B. B. Lal

Pitt-Rivers and lates archaeologists that
it is possible to pin-point the find spot
of every object dug out of the earth.
Since every shovelful of earth has to be
excavated under skilled and controlled
supervision, a modern excavation is a
slow and tedious process. The excava-
tor must, therefore, be clear in his mind
about the potentiality of a site before
he embarks upon a full-fledged excava-
tion. The exploration of old sites is no
doubt rewarding, as broken pots and
pans, terracotta and other clay artefacts
generally found on the surface, offer
valuable clues to their archaeological
wealth. But this is not enough. Since
a modern excavation is a fact-finding
operation in which mere collection or
duplication of antiquities has no place,
a scientific prospecting of potential sites
must precede any attempt at actual dig-
ging. The prospecting must be scienti-
fic to be accurate and it must be guick,
since sufficient time is hardly available
between the discovery of an archaeolo-
gical site and its total obliteration by



rapid inroads which the modern civili-
sation makes into open spaces. And
here, as in other scientific investigations
of archaeological problems, the archaeo-
logist looks to the physicist for unravel-
ling the buried deposits and determin-
ing their magnitude and thus assessing
the potentiality of a site.

1t may be said without any fear of
contradiction that the archaeclogist is
becoming increasingly dependent on the
natural scientist for unequivocal solu-
tion of all important archaeological pro-
blems, such as determination of the
scope and nature of prospective sites,
identification of materials used in fabri-
cating antiquities, study of methods
and materials employed and of the
source and provenance of raw materials,
dating of archaeological finds on inter-
nal evidence and reconstruction of eli-
matic conditions experienced by man
since the earliest times. The study of
cultural or material archaeology and the
collection of archaeological artefacts

without probing into the environmental
conditions under which different cul-
tures had their genesis and decay are
out of fashion. Recent developments in
scientific techniques have further spot-
lighted the environmental and chrono-
logical aspects of archaeological re-
search. The modern archaeologist can
ill afford to treat the scientific techni-
ques recently evolved for archaeologi-
cal investigations as mere scientific
aids; in fact he is increasingly adopting
the methedology of natural science for
tackling archaeological problems. Ar-
chaeology is so much dominated by a
seientific approach and depends so lar-
gely on a multitude of sciences that it
can no longer be said that science is
the hand-maid of archaeology, nor is
it any lenger possible to envoke scienti-
fic aids only occasionally to serve some
immediate archacological objective of
secondary importance. All archaeolo-
gical explorations and excavations are
row broad based on scientific principles;
if people and not things must be dug
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up, natural sciences must be given their
proper place in archaeology. Far from
being mere scientific aids, then, the tech-
niques of physics, chemistry, geology
and biology have now come to assume
their proper place in archaeology. How-
ever, a natural scientist is not a ma-
chine, which when fed with archaeolo-
gical material produces an unqualified
archaeological answer. The natural
scientist has his limitations, as the ar-
chaeologist has, and with proper under-
standing of these limitations, the ar-
chaeologist and the natural scientist
working in close unison generally suc-
ceed in drawing conclusions which lar-
gely, if not wholly, resolve outstanding
problems in any archaeological enter-
prise. But this close unison is general-
ly conspicuous by its absence. This
state of affairs is hardly surprising when
those who have had an opportunity to
experience such collaboration between
archaeologists and scientists have found
an absymal gulf between these two dis-
ciplines of art and science. The scien-
tist will readily concede that the sea-
soned archaeologist with vast expe-
rience of handling a massive array of
facts and material evidence is a calcula-
ting machine of extraordinary complexi-
ty with an uncanny knack of creating
order out of chaos on the basis of typo-
logy, but he is also aware of the many
pitfalls in such an approach without the
guiding light of the principles of na-
tural sciences. It is true the pitfalls
have in many cases been cjrcumvented,
instances are however, not lacking when
even experienced archaeologists have
been led astray. It is equally true that
there is a growing fad to consign to
scientific laboratories indiseriminately
selected archaeological material for
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quick technical reports, as if the scien-
tist has some wonderful panacea to offer
or has a magic touch for transforming
antiquities.

| sites

Prospecting of Archaeol
Puysica, methods of prospecting
have been found to be of great help in
surveying archaeological sites. In the
exploration of an already discovered
site, magnetic and electrical resistivity
methods play an important role, as they
indicate certain types of abnormal sub-~
surface disturbances, thus providing
valuable clues to the archaeologist as to
the most fruitful areas in which to in-
sert the spade.
(i) Magnetic survey

It is well known that iron is a most
important factor in causing magnetic
disturbances. Iron objects, if buried at
a site should therefore be delectable by
their magnetic disturbance. However,
the concentration of iron artefacts with
distinctive features is a rare occurrence
and the magnetic disturbances caused
by other types of archaeological remains
under ground, are so feable that a highly
sensitive instrument alone can detect
them with any degree of precision. With
the invention of proton magnetometer,
it bas been possible to detect archaeo-
logical deposits and to locate archaeolo-
gical structures. This technique of
proton magnetometry is destined to play
an important role in archaeological ex-
ploration.

The phenomenon of thermo-rema-
nent magnetism has been known for a
long time. The existence of burnt clay
artefacts, pottery kilns, burnt brick-
structures and sites which experienced
extensive conflagration, was thus expec-
ted to be revealed by the study of ther-
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mo-remanent magnetism. It was, how-
ever, observed that this technique, apart
from recording, the normal magnetic
disturbances of the burnt clays, was also
uselul in determining such archaeologi-
cal strata as filled-in pits and ditches.
The scope of the technique of thermo-
remanent magnetic detection was thus
immediately enlarged to cover all ar-
chaeological sites and the restriction of
this technique to the study of burnt
clays only was thus overcome.

(i) Elactrical resistivity surveying

Ir is based on the principle that the
electrical conductivity of the soil de-
pends on its nature, viz, whether it is
filled-in pit, ditch or wall or a uniform
deposit. Since electrical resistivity is
dependent on the amount of moisture
present in the deposit, humus, loam,
clay, rock, filled-in pits, post holes, ete.
cte.,, show wide divergence in their re-
sistivity and are thus clearly indicated.
Where the rain fall is heavy, the method
loses much of its reliability, although
abnormal disturbances caused by metal-
lic iron, and igneous rocks in magnetic
surveying are rarely present.
Scientific study of archacological material

As a result of excavation, much ar-
chaeological material is brought to
light. The study of this material helps
in reconstructing the methods and te-
chniques employed in the past for fa-
brication of artefacts and reveals the
nature and provenance of raw materials
used, and thus makes it possible for the
archaeologist to study the diffusion of
various cultures, the development or de-
cadence of-technology and the changes
in climatic conditions through the ages.

The study of pottery has proved to
be a very fruitful line of investigation
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in recent years. For this study, chemi-
cal analysis, thermo-remanent magne-
tism, microscopy and emission spectro-
scopy are very reliable tools, Recently
some important methods of non-
destructive analysis have been develop-
ed for studying archaeological speci-
raens. Among these may be mentioned
the Bela Ray Back Scather Technique,
X-Ray Fluorescent spectroscopy, and
Neutron Activation Analysis. Exten-
sive use is also made of Fluorescent ana-
lysis in Ultra Violet light, Radiography
and Infra Red technique for studying
the nature and composition of archaeo-
logical artefacts and works of art.

Ceramic archacology

Tue study of ceramics ie. pottery,
faience, terracotia and other burnt clay
objects reveals important information
regarding the nature of raw materials,
the techniques of shaping and decorat-
ing and the conditions of firing, and the
nature of iinctorial agents employed in
colouring different types of ceramic
materials.

Standard methods of chemical ana-
lysis when applied to ceramics give us
an idea of the composition of clay and
the nature of pigments used in produc-
ing variously coloured or decorated ob-
jects. Surface study of ceramics under
the microscope is occasionally found
very useful in throwing light on the te-
chniques employed in forming and
shaping clay objects. Ii is of interest
to know whether an object was hand-
made or wheel-turned, and whether the
surface was finished by any special
method. )

In ceramic archaeology, therefore
not only is use now made of standard
methods of analytical chemistry, but thin
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sections of fired clay objects are also
studied under the microscope for the de-
termination of their internal structure.
This technique of ceramic pelrography
helps us to find out the nature of clay
minerals and their fineness and it also
‘gives us an idea of the conditions of
firing.

Physical properties of ceramic ma-
terials are also studied. For example,
it is necessary to know how hard a par-
ticular. pottery is, and how dense, and
whether it is porous or not. Porosity
tests are important in the sudy of cera-
mics, but it may be pointed out that all
these properties are not always useful
and reliable criteria in the study and
identification of ceramies.

Apart from standard methods of
chemiceal analysis, ceramic materials are
also studied by emission spectroscopy.
The spectrographic analysis is a phyical
method of determining the chemical
composition of an object. It is based on
the prineiple that when atoms are exci-
ted they emit certain radiations which
are resolved into spectira and photogra-
phed. The emission spectra or line
spectra gives us a semi-quantitative idea
of the presence or absence of different
elements. The spectrographic analysis
has a distinct advantage over the stand-
ard chemical analysis, since an archaeo-
logical object can be investigated and its
composition can be determined semi-
quantitatively without destroying it.

While discussing methods for in-
vestigation of pottery and ceramics a
reference may also be made to the te-
chnique of differential thermal analysis
which has recenily been perfected for
the study and identification of very fine
grained materials which are not easily
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identifiable by the petrographic method.
It has not been used in the ceramic ar-
chaeology, as it is not satisfactory for the
identification of clay minerals in pot-
tery ete, largely due to the relatively
high temperatures to which pottery is
fired. However, the usefulness of this
technique in archaeological field may
not be completely ruled out, as there are
a large number of sun-baked clay ob-
jects which can be studied by differen-
tial thermal analytical technigue.

By subjecting ceramics to labora-
tory tests, much useful information is
obtained about the condition of firing
viz., what was the temperature like and
whether the firing was done under oxi-
dising or reducing conditions.

Sometimes the orientation of cera-
mic objects in the kilns may have to be
studied for throwing light on the me-
thod of arranging pots for baking. In
this matter, the study of thermo-rema-
nent magnetism may be of help.

Beta Ray-Scatter Technique

Tuis is a recently developed non-
destructive analytical technigue for
studying the nalure and composition of
archaeclogical specimens. The princi-
ple evolved is very simple. When Beta
rays are directed towards a flat surface,
most of the rays are absorbed by the
surface, but a small proportion of these
rays is reflected back. The amount of
the back-scattered Beta rays is charac-
Leristic of the element causing the back-
scattering. The fact has been used in
developing a very elegant device for exa-
mining archacological objects. This te-
chnique has been employed for measur-
ing the lead content of glass, glaze, pot-
tery, porcelain and pigments.
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Neutron Activation Analysis

AxoTuEr method of non-destructive
analysis which has bheen applied to ar-
chaeological material is Gamma-ray
spectrometry. It is based on the princi-
ple that when the nucleus of an element
is excited by neutrons, it emits Gamma-
rays, the wave-length of which is
characteristic of the element concerned,

The archaeological material, say a
coin or a pot-sherd, is irradicated in a
neutron pile. The emanation of Gamma-
rays from the nuclei of the element
under neutron-activation is characteris-
tic in wave-length and half life of the
element present in the object under
investigation. The Gamma-radiation is
analysed and from the results the pre-
sence or absence of some elements can
be detected.

This technique is of great help in
ideniifying rave and precious objects
since it is entirely non-destructive.
Coins with or without plating and pot-
tery have heen extensively studied by
this method.

X-ray Fluorescent Spectroscopy

Tuis method of non-destructive ana-
lysis is of great importance in archaeo-
logical investigations, as the composition
of archaeological specimens is deter-
mined accurately and speedily without
damage.

The technique is based on the fact
that when an element is excited by
directing to it powerful radiation from
a high voltage X-ray tube, the inner
electrons of its atoms are activated and
emit X-rays characteristic of the ele-
ment. The fluorescent or secondary X-
rays which are typical of the consti-
tuents of the objeets under investigation
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are analysed by a Geiger or similar
counter,

The technigues described above are
entirely non-destructive. There are
other methods of identifying or analys-
ing archacological artefacts in which
there is appreciable loss of material.
These may, therefore, be called semi-
destructive techniques of analysis. The
micro-chemical analysis requires the
removal of microscopic quantities of
material from the objects under exami-
nation; there is thus some loss of the
original material. In optical spectrome-
iry, as opposed to X-ray and Gamma-ray
spectrometric technigues, small quanti-
ties of material have to be drawn from
the archaeological objects and in the
course of analysis the material is des-
troyed.

Opitical Spectrometry

Ir an eleclric spark is passed bet-
ween two metallic electrodes, light is
emitled. The emission of visible light re-
sults from the excitation of outer elec-
trons of the atoms of the elements pre-
sent in the electrodes; this light is com-
posed of a number of sharply defined
wave-lengths which are characteristic of
the elements. If this light is passed
through a prism, we get the line spectra
of the elements. These emission or line
speclra give us a semi-quantitative idea
of the presence or absence of various ele-
ments. For this reason this technigue
is also called emission spectroscopy.

For analysis of metallic antiquities,
pottery glaze, and pottery and non-
metallic antiquities, small quantities are
drawn therefrom and prepared suitably
for spectrometric analysis.

Optical spectroscopy is a very im-
portant technique of partially destruc-
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tive analysis and is made use of when
Gamma-tay spectrometry and X-ray
analysis are not likely to yield reliable
resulis. Because of corrosion and
weathering which alter considerably the
surface composition of all archaeological
objects fresh and homogenous material
has to be drawn by boring holes. Conse-
quently the two non-destructive tech-
nigues mentioned above cannot be used
in such cases.
Rediography, Infra Red and Ultra Violet
ray methods

Some structural features of corrod-
ed metallic antiquities are easily reveal-
ed by their radiographic examination.
The extent of mineralisation of bronzes
is an instance. Hidden details, and
structural flaws which are normally
indetectable are brought to light by ra-
diographic examination. Similarly the
study of archaeological specimens in
Infra Red sometimes reveals very in-
teresting information about the obscure
details. In the case of old works of art,
the presence or absence of carefully dis-
guised over-painting or retouching can
be established by studying them under
Infra Red rays. Fluorescence analysis
in Ultra Violet light helps in identifying
the nature of materials used in fabrica-
ting differentkinds of artefacts. Exten-
sive work has been done on works of
art by employing these techniques and
very important and interesting results
have been obtained. Many cases of
forgery of the works of old masters have
been detected, and in many cases au-
thenticity of works of art has been es-
tablished beyond doubt by making use
of these scientific methods. In this con-
nection, it would be interesting to recall
what Toch has said about the genuine-
ness of works of art.
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Even modern painters like Corot
and Henner have been copied and a wit
once rvemarked on the witness stand
when he was asked how many paintings
Corot had painted in his life time, 2500
of which 7500 are in America”. Cases
of over painting and preparation of true
copies of the works of old masters with
a view to passing them as genuine and
authentic works are legion and in this
field the above techniques have been
found to be invaluable.

PRESERVATION OF CULTURAL RELICS,

ANTIQUITIES AND MONUMENTS

Science has played a very impor-
tant role in cleaning and preserving mu-
seum exhibils, ‘excavated antiquities,
prints, drawing, oil paintings, minia-
tures, manuscripts, textiles, and such
objects as ivories, bronzes, wood-work,
basketry, glass, glaze, faience, terracotta,
stucco, mural paintings and even expos-
ed monuments, inseriptions and sculp-
tures. Most of these methods are che-
mical, others are physico-chemical,
electro-chemical or electrolytic. Purely
physical methods such as osmotic eli-
mination of injurious soluble salts from
delicate works of art such as wall pain-
tings, and painted pottery have also been
used. Occasionally humidity gradients
have been ulilised for freeing fragile
objects from harmful materials.

Ultrasonic technique

RECENTLY a purely physical method
has been evolved for cleaning such ob-
jects as coins or other metallic antigui-
ties which have got welded together be-
cause of corrosion and mineralisation on
account of prolonged burial in the soil.
The usual standard methods of archaeo-
logical chemistry which are so success-
ful in chemical cleaning, treatment and
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preservation of metallic antiguities are
found to be either very tedious or in-
adequate. By ultrasonic technique in
which high frequency sound waves are
allowed to impinge on welded coins or
other metallic antiquities, the separa-
tion of the cementing material is
brought about very efficiently, and all
loose corrosion material is knocked
away from the surface, thus leaving
only the original base metal.

The above methods and techniques
are increasingly employed for cleaning,
chemical treatment and preservation of
metallic, silicons, calcareous, argilla-
ceous and organic antiquities and works
of art. The maintenance of such pre-
served antiquities on museums and
picture galleries is also considerably
aided by employing scientific techni-
gues. Fumigation, control of humidity
and temperatures and illumination of
art galleries and museums have to be
done on scientific methods for minimi-
sing the injury to art treasures and
exhibits through the agencies of insect
pests, damp, heat and light.

DATING IN ARCHAEOLOGY

ARCHAEOLOGISTS usually date their
finds by association with other relics of
known date. In such a method, much
importance is attached to shape, size,
colour, mode. of decoration, and impor-
tant and well defined types are com-
pared with undated objects with a view
to arriving at as absolute a date as possi-
ble. This is typology. Whenever exca-
vated artefacts have been found in as-
sociation with other objects which are
firmly dated such as coins and inserip-
tions the dating is accurate and no
scientific aids are necessary for dating
them. When, however, the finds are
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not so associated, recourse is had to ty-
pology and such objects are compared
or contrasted with other datable objects
found elsewhere. Such a method of
dating is subjective to a degree since
typology cannot be reduced to clear-cut
formulae or quantitative data.

Direct dating

Wue~ the objects are difficult to
date by association with other firmly
dated relics, recourse is had to scientific
techniques. This is precise dating on
jnternal evidence and is any time pre-
ferable to dating based on iypology.
Recently some very elegant techniques
of archaeological dating have been
evolved.
Radio-carbon dating

Tue discovery of radio-active carbon
(C-14) by Libby has heen applied to
problems of dating in archaeology, and
it has become possible to determine the
absolute age of natural carbon-bearing
archacological material from the pre-
sent back to about 70,000 years. The
limitations of the method or the chemi-
cal, physical, geological and archaeolo-
gical assumptions on which the method
is based need not be discussed here.
Its application to archacological speci-
mens of known daie and provenance
have yielded age values, which are in
approximate agreement with actual
dates.

TFacilities for archaeological dating
by radioactive carbon will soon be avail-
ing to the Archaeological Survey of
India. It may be interesting to mention
that several specimens from archaeolo-
gical excavations conducted in this
country were examined by C-14 method
at the University of Pennsylvania,
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U.S.A. and the British Museum Labora-
tory, London. Of these five specimens
came from Navdatoli, one from Nevasa
and one from Utnoor.
Magnetic dating

It has already been remarked that
burnt clays or similar material contain-
ing iron bearing inclusions, if allowed
to be undisturbed in the earth’s magne-
tic field, acquire a magnetic moment,
with a direction parallel to the existing
magnetic field of the earth. The mag-
nitude of this thermo-remanent magne-
tism does not change with time but it
is well known that the earth’s magnetic
field does. If the burnt clay object is
heated again, it loses all thermo-rema-
nent magnetism but the fresh thermo-
remanent magnetism is acquired by it
while it cools, and the degree of this new-
ly acquired magnetism depends on the
earth’s field at that time. The inclu-
sions of ferromagnetic material in clays
serve as small dipoles which are orient-
ed in the direction of the earth’s field
when subjected to firing, but when the
object cools down, these dipoles do not
revert to their original alignment, but
are fixed or sealed in the direction as-
sumed by them during firing. The
thermo-remanant magnetism of burnt
bricks, pottery and any other fired clay-
bearing object such as hearths or kilns
causes an appreciable and detectable
disturbance in the earth’s magnetic field.
If this field is measured very accurate-
ly, the disturbances are recorded in the
otherwise homogenous magnetic field of
the earth. Baked clays such as hearths
and kilns or undisturbed terracotta and
pottery in situ yield valuable evidence
about the past behaviour of earth’s
magnetic field. Baked clays such as
pottery, bricks, terracotta, beads, bang-
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les and similar clay artefacts, being
quite durable, are prolificly found at
most sites.

Similar types of ceramic ware and
clay objects may exist at a number of
sites and therefore, such material is
suitable for correlation and provenance
studies and is used for dating.

The method of magnetic dating is
directly applicable to clay objects which
have remained undisturbed in situ after
firing; it is dependent on the measure-
ment of thermo-remanent magnetism
acquired by baked clays. Pottery in situ,
brick kilns and hearths or structures
which underwent firing can be subject-
ed to magnetic investigations; potsherds
and pottery can be studied only indirec-
tly.

In magnetic dating, it is essential to
have baked clay samples of known date
from different regions wheih serve as
reference for dating other baked clays
of unknown date. The calibration is
valid for limited areas only. However,
this technique is more useful for dating
specimens which are not so old as those
datable by radio-active carbon; speci-
mens datable to say the last two thou-
sand years belonging to the historical
period are very suitable for magnetic
dating; radio carbon dating of such
young specimens is not very reliable.

Much work has been done in mag-
netic dating by Thellier and collaborates
in France, by Cook, Aitken and associ-
ates in England and by Watanabe in
Japan. As a result of these develop-
ments the magnetic dating of archaeo-
logical objects is fast developing into a
distinet discipline of archaeomagnetism.
At present, however, the method has
serious limitations as prior calibration
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with reference to firmly dated specimen
is necessary before this technigue can
be used to date materials of unknown
period.

Relative dating

Tue scientific methods of direct dat-
ing described above give the age in
years of the objects examined. How-
ever, it is not always possible to give an
absolute date to a site or to an object.
‘The archaeologist to whom dating of his
finds is of vital bmportance finds himself
in a particularly difficult position while
studying protohistoric sites for which
{here are neither written records nor
any firm datum line. In the absence of
such archaeological evidence, and be-
cause ol possible inapplicability of direct
techniques to a particular type of
material or site, all that the archaeo-
logists can hope for is a relative chrono-
logy which may bc built up by placing
together available evidence from diverse
sources.

For establishing a relative chrono-
logy or for determining which artefacts
are older than others, many scientific
methods are available. They are gene-
rally based on such natural cycles as the
appearance of sun spots, the oscillations
in climate, the sedimentation of clay or
the growth of trees rings. Some of them
are based on the chemical changes which
an object undergoes by prolonged burial
in the soil.

Glacial varve chronology

Tais geological method of dating
originated by Gerard De Geer is based
on the fact that in the glaciated regions,
the reteating ice left a series of annual
deposits of clay in the beds of lakes
dammed up by glaciers. These deposits
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rare clearly stratified; these are varied
‘ or lamnated clays and they are periodic.
. These varved clays are formed because
of seasonal changes. In winter, when the
melt waier is limited, the deposit of clay
is thin and fine; in summer with a large
volume of water produced by rapid
thawing of ice, the sedimentation is con-
siderable and the layers are coarse and
thick. Each cycle of sedimentation,
therefore, represents one year; these
annual deposits are counted in a series
of sections and time scale is evolved for
the region. 1f a particular varve from
one locality corresponds with or matches
a varve from another locality, they are
takten to be the deposits of the same
year. In this manner and with the help
of additional evidence from the study of
moraines and other related features,
varves from different regions are co-
velated for building up a chronology
covering larger regions. Much work has
been done by De Geer, Antevs, and
Sauramo on varve co-relation and opi-
nion is siill divided about the useful-
ness of this corelation for working out
a reliable chronology for large regions.
As a result of varved clay studies. De
Geer has worked out a chronology of
the end of the last ice age in Northern
Europe about 12,000 years ago. The for-
mation of varved clays has also been
corelated with the sun-spot cyeles.

Tree ring chronology

TuE technique of tree ring analysis
or dendrochronology has been developed
by A.E. Douglas. It covers the period
of the last three thousand years only,
but within this range this method has
been successfully adopted to the dating
of the prehistoric Indian Settlements in
South West U.S.A.
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The sequoias of California, which
have a long life, have been worked upon
for establishing the regional chronology.
A few other trees have also been studied
in Europe and Sweden for building up
chronolgoies for dating. :

Those trees which grow in a climate
with marked seasonal changes are found
to develop annual growth rings. This
is to be expected because the growth of
trees s markedly influenced by season-
al changes. Apart from the impor-
tance of tree rings as weather gauges
and indices of climatic oscillations dur-
ing the last 3000 years, they are of great
archaeological interest and serve to date
historical sites. Dendrochronology is
based on the fact that the wet springs
and summers produce thick growth
rings whereas dry winters produce thin-
er rings. In regions which do not have
marked spells of wet and dry seasons
and in which uniform humidity condi-
tions prevail throughout the year, the
growth rings are uniform in thickness
and are not suitable for dating purposes.

Growth rings are studied in the case
of trees which were felled on known
dates and these rings are matched with
those of older trees. This matching is
possible as the outer rings of old trees
correspond to inner rings of recent
ones, In this manner starting with re-
cently felled trees of known date, the
dating is pushed back to much earlier
periods. This method has been exten-
sively employed in England, Central
Europe and Scandinavia. Attempts have
been made to corelate the tree rings
over long distances, to establish a simi-
larity of sequences of rings in trees of
Europe, America and other continents.
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Tree-ring sequences are known to
show a periodicity or a rythmic varia-
tion in relative thickness or thinness of
rings, such cycles are found to recur
every eleven years. It is well known
that the average duration of the sun-
spot cycles is also of the same order,
the composite periodicity of the sun-spot
being 11.2 or 11.4 years. The tree rings
cycle has been found to coincide with
the sun-spot cycle.

Palynology

It is not a direct method of absolute
dating of archaeological sites and ob-
jects, nor can this method be treated as a
direct method of relative dating. Glacial
varve analysis and dendrochronology
are based on natural cycles which give
us an idea of time and thus these me-
thods are helpful for building up rela-
tive chronologies. In palynological in-
vestigations, the aim is to reconstruct
climatic calendars on the basis of micro-
scopic identifications of tree pollen from
different regions. The pollen is found
in peat bogs, organic lake deposits and
mud. The pollen grains are fossilised
and are well preserved in such deposits
having been deposited in large quanti-
ties by wind. The pollen content of
peat or mud is more or less a true index
of the floral assemblage at the site of
the specimen; thus indicating general
c¢limatic conditions witnessed in the past.

As a result of intensive researches
it is now weil known that marked cli-
matic changes have taken place since
the last Glaciation. These climatic os-
cillations, as has been discussed earlier,
are recorded in the growth rings of trees
and in varved clays. Pollen analysis
helps in the construction of climatic
zones which in conjunction with dating
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evidence derived from the study of ar-
chaeological remains found in associa-
tion with similar zones elsewhere serve
as time scales for building up reliable
chronologies.

Much work has been done on pollen
analysis in Britain and on the Conti-
nent; as a result of these studies, a large
number of prehistoric and Bronze and
Iron Age sites have been assigned to va-
rious climatic phases of the post Glacial.

Chemical dating

In some cases archaeological re-
mains can be dated by chemical analy-
sis. Like radio-carbon analysis, chemi-
cal analysis is another method of dating
archaeological material on internal evi-
dence. But the latter technique gives
only the relative date; the dating by
radio-active carbon is absolute
which have remained buried in thei”
ground for long periods cannot be dated
by C-14 techniques; the range of this
method is limited to 70,000 years beyond !
which the radio-activity of carbon bear-
ing material including bones becomes
too feeble to be detected by any avail:
able technique. Consequently bone
dating back to early pleistocene cannot
be examined by radio-carbon method.
Such bones can be relatively dated by
chemical analysis. The analysis involv-
ed the estimation of fluorine, nitrogen
and uranium.

The chemical method of dating
bones is based on the fact that bones
which have been buried in the ground
are enriched in fluorine content because
the bone material which contains hydro-
xy apatite has a tendency to absorb fluo-
rine from ground water. The fluorine
reacts with hydroxy-apatite and is re-

Bones Lﬁ

9

tained in the bones. The rate of this
reaction depends, among other factors on
the fluorine content of ground water
which has come in contact with the
buried bones. The longer the bones
have remained buried in the ground, the
higher is the fluorine contents until a
limiting value of fluorine is reached be-
yond which no more fluorine is taken
up. By chemical analysis the fluorine
content of old bones is determined very
,accurately and this helps in fixing the
irelative ages of bones which have been
}found at a site. The method is, there-
tfoxe applicable to limited areas having
'the same fluorine content in ground
water. Bones which have come from
different regions cannot be dated, since
the fluorine content of ground water va-
.ries from area to area.

]existent in fresh bones is also taken up
Lby buried bones and the determination
Jof uranium concentration thus gives a
reliable indication of their age. This
method is useful in two ways, firstly be-
cause of its high sensitivity since ura-
nium is radio-active and secondly be-
cause the method is non-destructive,
and bones can be examined for their ra-
dio-activity without suffering and da-
mage.

Uranium which is almost non-

The nitrogen concentration of bones
decreases steadily with prolonged buri-
al. Fresh bones contain a fairly apprer
ciable quantity of nitrogen, roughly 4%.
On account of burial, the nitrogenoud
material in bones, collagen, diminishes at
a rate dependent on several factors. If
air and bacteria are excluded, as when
bones are buried in clay or when ground
and sub-soil water remain frozen, the
nitrogen content remains fairly cons-
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fant. Here, then, is a chemical method
of determining the relative ages of bones
which have remained buried in the
ground under comparable conditions.

The chemical method of dating is
a powerful tool and if the analytical
data on uranium, nitrogen and fluorine
are correlated, the relative dating is per-
fectly reliable. Phosphorous and iron
content of bones are also determined
with a view to eliminating the disturb-
ing effects of extraneous material which
may not be easily and completely re-
movable. In this connection, the case
‘of the Piltdown man may be recalled.
It was on the basis of fluorine and ni-
trogen estimations that this so called
specimen of Eanthropus Dawsoni was
proved to be a fake. Chemical evidence
was also adduced to show that the jaw
bone had been artificially stained with
a chromium compound, probably potas-
sium dichromate.

Ultrasonle dating

ArrEMPTs have been made to apply
the technique of ultrasonics to the pro-
blem of dating of bones. It has been
established by Specht and Berg that the
velocity of sound waves in bones decrea-
ses with age. The velocity of sound in
bones which are 500 years old is half
the velocity in {resh bones; in bones
whieh are 5000 years old, the velocity
of sound. is reduced to 25%. However,
the decrease in the velocity of sound in
hones of varying age is not uniform and
the accurate determination of their age
may be difficult on account of several
disiurbing factors such as calcifiction,
silicifiction or ferrugenisation of bones.
The method, which is non-destructive,
may be of limited use in relative dating
under favourable conditions.
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Thermoluminescent dating

Tuis technique has recently been
applied to archaeological objects such as
poltery, bricks, terracotta and other
baked clays.

The method is based on the fact that
clay minerals suffer damage due to nu-
clear radiation; the radiation damage
sets up strains and distortions in the
erysial structure of clay minerals. By
heating such objects the strains and dis-
tortions disappear. In the course of
their release minute but detectable
amount of visible light is emitted.

When clay objects are fired, all
strains and distortions acquired by clay
minerals before firing are released.
‘When, however, such fired clays ave al-
lowed to remain exposed to nuclear ra-
diation for 2 long time, accumulation of
radiation damage takes place afresh and
this is used for determination of age.

The nuclear radiation responsible
for causing distortions and strains in
the crystal structure of clay minerals is
derived from radioactive disintegration
of thorium and uranium which are pre-
sent in very minute amounts in most
rocks and clays. Alpha-particles shot
out of thorium and uranium nuclei ex-
cite the electrons of the atoms in clay
minerals to high energy levels. When
heated to several hundred degrees: cen-
tigrade, the electrons revert to their nor-
mal low energy levels and .in the pro-
cess emit visible radiation, the magni-
tude of which depends on the duration
of exposure of the clay objects to nu-
clear radiation as well as on the compo-
sition of the clay,.and its uranium con-
tent, For this reason, the natural ra-
dicactivity of a clay specirmen has to be
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measured and the accumulation of ra-
diation damage as a result of exposure
to measured quantity of alpha rays
from a suitable source has also to he
studied.

The thermo-luminescent dating has
great potentialities. Tt is of much wider
application on account of availability of
copious quantities of pottery, terracotta
and red clays at most sites; suitable car-
bon bearing specimens for radiocarbons
dating are not always available in re-
quired quantities and number. Its ad-
vantage over the magnetic dating tech-
nique les in the fact that in situ speci-
mens are not rvequired for measuring
{hermo-luminescence; and magnetic dat-
ing, the specimen raust be available in
situ—a requirement which severely re-
stricts scope.

Eavironmental archaeology

Tue study of environmental condi-
tions in which man has lived through the
ages is an important aspect of archaeo-
logy. And it is in this field of environ-
mental archaeology that vital contribu-
tion has been made by science and re-
sults of far reaching importance obtain-
ed by scientific techniques. ~Geology
and palaeontology have helped in the
study of climate, chronology and faunal
succession, of the pleistocene.

The study of river terraces, raised
heaches, weathering sediments, and
buried soils which has given invaluable
data on climatic oscillations is based on
scientific techniques of geology, botany,
zo00logy, physics and chemistry. As a
result of putting together diverse me-
thods of these sciences, a new branch of
science called geochronology, has been
evolved. :
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Geochronological investigations into
historical and prehistoric sites have
yielded invaluable data about the clima-
tic fluctuations in the past. Most of the
methods of geochronological research
have already been briefly described.

The study of soils and gravels which
are potential records of the climatic
changes in the past has been found to
bhe very useful in the study of prehisto-
ric sites. Both mechanical and chemi-
cal analysis are necessary for study of
soils and carths from prehistoric sites
and caves. The determination of humus
and phosphate and the study of move-
ment or deposition of iron, alumina, si-
lica and alkalis help in reconstructing
the climatic conditions witnessed by a
site. In fact geochronology is a fast
growing science which has already made
considerable contribution to prehistoric
archaeology and is likely to add more
and more to the knowledge of palaeo-
climate and the environment of early
man.

WORK DONE IN INDIA

THE scientific methods mentioned
above have been extensively employed
by the Archaeological Survey of India
for chemical analysis, scientific exami-
nation and treatment and preservation
of archaeological materials of diverse
kinds such as metals, alloys, terracotta,
glass, glaze, faience, prints, drawings,
textiles, mural, oil and miniature paper
paintings, inscriptions, sculptures and
monuments. The excavated material has
also been examined, analysed and che-
niically treated with a view to throwing
light on the techniques and materials
employed in their fabrication, and de-
termining their archaeological signifie
cance. The growth and development:of
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these various methods in India during
the period of more than four decades—
from 1917 when the scientific work on
museum exhibits and other archaeologi-
cal materials was initiated by the Ax-
chaeological Survey of India to the pre-
sent day—could not remain isolated
from the scientific progress made by
other countries which had made consi-
derable progress in researches in phy-
sics, chemistry, geology, as a result of
which numerous techniques of universal
use in the conservation of monuments
and other archaeological relics of diverse
kinds had been evolved. These me-
thods, which have been briefly discussed
above, were adopted by the Archaeolo-
gical Survey of India in its own work
for it was soon realised that the study
of ancient techniques and materials
could be carried out only by assiduous
application of the results of researches
in these various branches of science.
These investigations have been steadily
pursued in an endeavour to elicit all
available evidence for correct interpre-
tation and evaluation of archaeological
material which has been growing
steadily as a result of all round expan-
sion in the -activities of the Archaeclo-
gical Survey of India. Archaeological
specimens of various kinds such as
metals, and alloys, glass and glaze, pig-
ments and painted stuccos, mortar and
plaster, terracotta and faience, mural
and oil paintings have been systemati-
cally examined and analysed by using
some of the methods described above.

Analytical chemistry has played a
vital role in the solution of archaeologi-
cal problems in this country. The cera-
mic material which was unearthed in
profusion at Mohenjo-daro and Harappa
has been chemically analysed in great
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detail and valuable evidence has thus
been adduced about the techniques and
materials employed in those times. Much
light has thus been thrown on the deve-
lopment of material civilisation of proto-
historic India as revealed at these sites.
Detailed analysis of glass and glaze, un-
earthed at Taxila and other Buddhist
sites has contributed to our knowledge
of the technological developments in the
historical period. Similarly the chemi-
cal analysis of glass specimens from
Nalanda, Arikamedu Ahichchhatra, and
other sites has yielded much valuable
information about the composition and
origin of the raw materials. The study
of glazed tiles from Chini-ka-Raunza at
Agra, apart from revealing the composi-
tion, has led to the conclusion that the
tiles were manufactured not by Chinese
but Persian craftsmen or their Indian
pupils. Similarly the chemical analysis
of glazed tiles from Sher Shah’s tomb at
Sasaram and from a mosque at Narnaul
has yielded interesting results. The
composition and technique of glazed pot-
tery of Kushan times have also been
determined. Glass specimens from
Hastinapur have also been analysed and
the results so obtained reveal the nature
and composition of the raw materials
and give an insight into the technological
developments in glass making and work-
ing. Reference may also be made to the
very interesting results obtained by a
careful and detailed analysis of poly-
chrome glass from Bellari, Kolhapur,
Maski, Nasik and Maheswar.,

The study of ancient and mediaeval
ceramics has not been confined to glass
and glaze only; terracotta, pottery and
faience, have also been studied and ana-
lysed in great detail. The Northern black
polished ware has been subjected ‘to



SCIENCE IN ARCHAEOLOGY

chemical analysis and petrographic exa-
rination with a view to determining the
technique employed in its fabrication.
The nature of the body material and the
lustrous black surface has also been stu-
died, but further investigation is neces-
sary for an unequivocal determination of
the technique of final dressing of the
ware and formation of the black to steel-
grey lustrous surface. The problem is
further complicated by the presence of
decorative patterns in cream, buff and
red on this shining surface.

Glazed celadon ware which was ex-
cavated at Arikamedu formed the sub-
ject of another detailed investigation;
this study has helped to fix the date of
its manufacture on internal evidence.

A large number of specimens of pot-
tery from Arikamedu have been examin-
ed and analysed. The presence of an in-
crustation of old resin on the inner sur-
face of a sherd of amphora from Arika-
medu, as proved by chemical analysis,
shows that the vessel was employed for
storing oil or wine. It would be inter-
esting to recall in this connection how
fluorescence analysis was helpful in
determining the resinous or asphaltic
nature of pottery. The pottery from
Arikamedu has been examined exten-
sively for determining the materials and
techniques employed, and it has been
found that the technigues of salt-glazing
was practised and slips made of haema-
tite or ferruginous clay were in use.

A comparative study of the Northern
Black Polished Ware and the Southern
Black Polished Ware (Megalithic Black
Ware) has shown that the two wares are
readily distinguishable on account of dis-
tinct techniques employed in making
them. The technique of Northern Black
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Polished Ware has recently been investi-
gated in the British Museum Laboratory,
but the results are inconclusive.

The Andhra painted ware of Brah-
magiri has been found to be salt-glazed
and painted in white using kaolin, or
lime.

Much work has been done on the
Painted Grey Ware of Northern India,
the russet coloured ware from the
Andhra levels at various sites in South
India and the Deccan, and the Black and
Red Ware of South Indian megaliths.

Detailed investigation has also been
conducted on the pottery from Rangpur,
Lothal, Ujjain and Nagda. The results
of these investigations are of consider-
able interest and will appear in the
archaeological reports of these sites.

A detailed investigation of faience
yielded by excavation or exploration of
several sites has recently been taken up,
with a view to determining the nature
and composition of the specimens and
the techniques of their manufacture.
Particularly important in this connee-
tion is the point whether the methods
and materials employed for making
faience artefacts in protohistoric times
have been practised without any mark-
ed modification in later periods, or
different techniques and materials were
evolved with the passage of time.

The technique of chemical analysis
found so fruitful in the study of ancient
and medieval Indian Ceramics has also
been extensively employed for the in-
vestigation of metallurgical and metallo-
graphic problems presented by metal
and alloy specimens recovered in the
course of excavations. Interesting and
important results have been obtained by
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chemical analysis of specimens {rom
Mohenjo-daro and Harappa. They show
that the ancient craftsmen had obtained
a high degree of skill in metallurgy and
metal-working and that the technique of
casting and working bronze was well
understood. Bronzes from Nalanda have
been investigated in detail. Metal and
alloy specimens from a number of sites,
viz., Ahichchhatra, Brahmagiri, Bisauli,
Bahadarabad, Hastinapur, Rangpur,
Lothal, Nagarjunakonda, Ujjain, Nagda
and several other sites have been chemi-
cally analysed and examined with very
interesting results.

Attention has also been paid to the
study of materials used in the construc-
tion or decoration of ancient monuments.
Specimens of paint, lime wash, plaster
and mortar have been collected from a
number of monuments and sites, viz.
Bhubaneswar and Konarak temples,
Golgumbad, Bijapur, Goleconda Fort,
Rang Mahal, Chamba, temples at Tan-
jore, Lepakshi, Sompalle and Chanda,
Sarnath, Sanchi, Nalanda and Gilund,
stupa and other sites at Nagarjuna-
konda. The chemical analysis of these
building-materials has thrown much
light on the methods and materials used
in ancient and medieval times.

Extensive work has béen done in
recent years on the chemical treatment
and preservation of temples, rock-cut
caves, sculptures and inscriptions. The
Lingraj Temple, Bhubaneswar has been
subjected to elaborate chemical treat-
ment for elimination of injurious soluble
salts and algae. Suitable fungicides have
been used for preventing the recurrence
of moss and lichen on this temple. The
results are very satisfactory. The
Kandariya Temple at Khajuraho has also
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been treated and preserved by using the
latest scientific methods and materials.
As a result of intensive and extensive
chemical conservation, many temples,
sculptures, inscriptions and decorated
stone work have been rescued from de-
cay which had assumed alarming pro-
portions. Some of the sites where elabo-
rate preveniive irealment has been car-
ried out are Elephanta, Karla, Bhaja,
Kanehri, Bhubaneswar, Khajuraho,
Nalanda, Sanchi, Sravanabelagola, Baij-
nath (Kangra) and Chitorgarh.

The problems of weathering and de-
cay of the more important monuments
have been studied in detail. The Sun-
temple at Konarak and the Shore temple
at Mahabalipuram present complex pro-
blems of scientific conservation. Petro-
graphic examination and chemical ana-
lysis have helped to determine the
causes of their decay. It has been found
that the highly ferrugenous khandolite
stone used at Konarak has decayed on
account of kaolinization of falspars and
limonitization of garnets. This has re-
sulted in the leaching of alkalis elimi-
nation of silica and accumulation of the
sesquioxides. The recommendations of
the Konarak Committee appointed by
the Government of India are being im-
plemented and the chemical conserva-
tion of this temple is being taken up
shortly.

The Shore Temple at Mahabali-
puram is virtually saturated with sea
salts due to direct beating of waves
which has been going on for centuries.
The coarse-grained rock of the temple is
being reduced to powder; the salt action
is going.on uninterrupted because of
salt-laden winds and sprays. . In such
adverse condition of location.and the
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exireme environmental conditions, no

method of conservation is likely to be
successful.

The preservation of temples, rock-
cut caves, stuccos and other construc-
tional and monclithic monuments is a
complicated problem and the latest
methods anod materialsevolved for such
work in other countries are studied and
suitably adopted to their conservation.

Sonie ancient monuments are em-
bellished wiih mural paintings. Paint-
ings being .very delicate objects and
susceptible to damage and injury due to
diverse causes, prompt action is called
for in ovder to arrest incipient damage
and to preserve and protect them
from further deterioration. Extensive
work has been done in India on treat-
ment, preservation and conservation of
wall paintings at many sites. The mural
paintings at Ajanta and Ellora have
been and are being kept under a con-
stant vigil so that their preservation is
ensuréd and no damage is done to them.
By using suitable solvents, detergents
and preservatives, the flaking or blister-
ing paintings have been fixed to the wall
to prevent any possible loss of pigments
or painted plaster. The darkened paint-
ings have been very carefully treated
and obliterated details brought out by
systematic chemical cleaning. The loose
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pigments have been secured to the prim-
ing and the plaster fixed firmly to the
wall.

Similar work has been done in the

 caves of Bagh, Badami, Sittannavasal,
- and the temples of Conjeevaram, Tan-

jore, Lepakshi, Sompalle, Chanda and
Talbahat.

Paintings in the monuments at
Fatehpur-Sikri and Sikandara and those
at  Itmadud-daula, Agra, Red-Fort,
Delhi, Khosrobagh Tomb, Allahabad,
and Tambekarwada, Baroda have also
been treated and preserved by employ-
ing latest scientific methods and mat-
erials.

In India, geochronological investi-
gations have recently been taken up for
studying past climatic conditions. The
microlithic site of Birbhanpur, which
was excavated a few years ago has been
studied from geochronological stand
point and the results have already been
published. Further work in this direc-
tion has been done and the results,
which are interesting, will shortly be

published. Soil analysis comprising
mechanical analysis, heavy mineral
analysis, pH study, phosphate and

humus detection, has been taken up in
the case of several recently excavated
sites, and these results will be published
in due course.



THE EARTH

RABINDRANATH TAGORE

TODAY at the altar of the dav’s end. as it bows in a last

salutation,
I make thee my obeisance—accept it, O Earth!

THOU Valiant, thou art for heroes only.
Opposites meet in thee: at once soft and hard,
Thou partakest of the nature of both man and woman.
The life of man thou swayest with an excruciating
conflict.
With thy right hand thou pourest nectar,
With thy left thou breakest the chalice,—
And fillest thy playground with mocking laughter.
A high price thou puttest on what is worth having,
Makest the heroic life difficult of attainment,
The right to a great life hard to earn:
No mercy thou showest te those who ask for it..
Every tree thou bearest hides the story of battle-scarred
moments,
Thy fruits and crops flaunt the garlands of thy victories.
Over sea and land range thy remorseless battlefields,
Where death sounds the clarion of the victory of life.

The Earth#—Patraput : Poem No. 3



Thy ruthlessness is the foundation on which civilisation
builds its triumphal arch:

If there is any lapse, total destruction is the price
thereof.

THE demon ruled the beginning of thy history with a
might invincible,—
Rough, savage, insensate.
With mace and club in his big, fat, clumsy hands, he
played havoc with the seas and mountains,
.And muddied the skies with a miasma of fire and gas.
A despot of matter, he had a blind hatred of life.

HEN came the gods,

Who pronounced the charm that quelled the démon.

The insolence of matter was curbed.

The Mother of Life spread her green mantle for her
children:



On the orient mount stood the Dawn:
Evening descended with her spell of peace on the shores
of the West.

THE shackled demon was brought low:
Yet that primeval savage clings to thy history.
Into order he brings a sudden anarchy:
Qut of the dark crypts of thy nature he wriggles out
all of a sudden:
His lunacies still affect the workings of thy pulse.
Day and night the sky, the air, the forests
Ring to the exalted chant of the gods, soft and loud:
Yet out of the cavern of thy breast that half-tamed
5 serpent-monster
Lifts his hood from moment to moment;—
Goaded by him thou hurtest thy own creatures;
Ravagest thy own creations.

ODAY, at thy footstool resting on evil and good,
T shall place the obeisance of my scarred life—
A homage unto thy greatness so terrible and so beautiful.
The massive life, the massive death, secreted in thy
: bowels—
Today I touch it and feel it all over my body and mind.
The vanished remains of countless men of countless
- ages are stored in thy dust.
1 too shall leave behind a few handfuls of dust—
The residue of all my joys and sOrrows-—
Leave them behind amid this silent dust-heap that
swallows all names, all shapes, all identities.

O EARTH that art fast-bound, Earth that voyagest
freely amidst the clouds,
Earth that art steeped in the great silence of the
mountains,



Earth that art astir with the ceaseless roar of the
azure seas,
Blessed with thy fruits, thou art beautiful: devoid of
them, thou art terrible.
Here, thy cornfields bowing with ripening harvests—
Where daily the radiant morning sun wipes out the
dewdrops with its mantle of light,
And the setting sun leaves its unspoken happiness
undulant on the yellowing corn.
There, the devil-dance of mirages in deserts
Water-less, fruit-less, fear-stricken, skeleton-strewn.
In Vaisakh I have seen thy storms swoop like a dark
hawk on the lightning-pecked horizon;
From end to end the sky roars like a lion puffing its
manes;
The swish of its tail sends the mighty forest-tree, its
branches in disarray,
Grovelling in the dust in despair;
The blown-off roof a broken hut rushes in the van of the
wind,
Like an imprisoned bandit who has broken his chains
and makes a bid for freedom.
Again, in Phalgun, I have seen the mild warmth
of thy southern breezes
Strew soliloquies of union and separation in the scent
i of mango-blossoms;
While the lunar chalice brims over with the foam
: of nectarean wine;
And the sylvan murmur; impatient with the
impertinent wind,
Bursts into a sudden babble.

UAVE thou art, thou art brutal, old thou art, thou art
S ever new.
In some immemorial dawn thou emergedst from the
sacrificial fire of a dateless creation;

Over thy circling ways thou hast scattered the remains

of hundreds of dilapidated histories, all meaning spent;



Host laid, without a twinge of remorse, thy rejected
handiworks
On layers of countless oblivions.

MOTHER of Life, thou hast kept us
Tn small cages of fragmented time—
Within which all our pastimes must end:
"~ All our glories,

IT’S with no illusions that I have come before thee today:
I would not claim from thee any immortality for the
garland of days and nights

That I have strung bit by bit all this life.
If T have paid the right price for a seat in a tiny fragment
Of those mammoth moments that emerge and vanish
In the course of thy multi-million-year circuit round-the
- sun;
If, w1th sorrow immeasurable, I have conquered but one
fruitful fraction of life;
Then put on my brow just one earthen mark of yours—

The mark that will fade

On the night when 2ll marks fade into the Great
Unknown.

HEARTLESS Earth,
Before thou forgettest me quite,
Let me place my obeisance today
At thy implacable feet.

" TRANSLATED By TARAKNATH SEN

This poem appeared in the Tagore Num-
ber of Cultural Forum in November 1961.
The sequence was disturbed inadvertently.
Apologies are ofiered to the translator and the
poem is given above in its correct sequence.

—Editor
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