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King Mahasen buit Jetavana stupa in the 3rd century AD.
'The diameter of the stupa is about 1147  feet. It's
BoighE had been 405 feet at the beginning. The length of
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A well in the form of a Bo leaf p of

steps to descend and collect water, The brick work done without any mortar is a reflection of the
-wchmlugy;ofﬂle'p_dr_lpd. This belongs to the 5/7 century AD.

I"F Ruins of a dining hall found in

Potiery, Several of thiis type of large clay pots were excavated from the Abhayagiri project.lt i
“possible that they were placed one above the other.These have been used for the urinals to collect

e

-disposals. (5/7 century AD). -

A jewel made with gold and gems d from an
worn by the Sigiriya Maidens in frescoes (473491 AD)

bolises the developed architecture of the

at Sigiriya, similar.to orn
' Vatadage. This building found in Pol y
period. This is a circular building.The guard stone symbolises the security, The vrtical part of the
plete picture of a m of the

Sigiriya is world famous for its paintings. These apsaras are representéd in singles and doubles. |
- steps carry-carvings of Vamanas. The moonstone reflects the c

These paintings have been decorated with paint pigments collected from the natural environment.
HRelprraeB estiorn
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Pre-and proto-hlstorlc
settlements in Sri Lan

'by

Dr. S U. Deraniyagala
Director - Department of Archaeology, Sri Lanka

ri Lanka is an 1sland off
the southern tip of India.
_ There is secure evidence of

about 130,000 years ago.
probablv bv 300,000 BP and possibly
by 500,000 BP or earlier. Palaeo-envi-
ronmental investigationsindicate that
interglacials correlated with increased
atmospheric activity over the island —
which was manifested in correspond-
|ingly increased rainfall on the wind-
ward aspect of the central mountains
and increased desiccation on the lee-
ward side due to drying foehn effect of
katabatic winds. This model has been
transposed to the eight major eco-zones
| of the country with their respective
| pre-historic carrying capacities fluctu-
ating in phase with climatic shifts.
1 Population densities in these eco-zones
| have been estimated for the Quater-
|nary on the basis of ethnographic
: ana.lagy Subsmtence strategy has also
been assessed through archaeological
evidence against a backdrop of ethno-
graphic analogy and postulated biotic
resources that would have been avail-
able for explmtatlon by Quaternary
| foragers. :

At the commencement of the 1st
| millennium BC, there are indications
| of a rapid transition from a geometric
| microlith-using Mesolithic culture to
the Early Iron Age. with herse, catile,
|| pottery and paddy cultivation. It is
| proposed that with iron technology (for
clearing hitherto intractable equato-
rial rainforest), a greatly enhanced
food production capability increased
| carrying capacity several-fold, thus at-
tracting long distance links with India.
Thelatwer pu dbly involved migrations,
of which the Indo-Aryan Sinhalese
language (which was in use in Sri
Lanka since at least 500 BC} could be
‘but one manifestation.

Palaeolithic

Ecenomic Review Oct/Nov. 1997

2 settlements in Sri Lanka -

During'-th_e last one million years, -

when humans are known to have ex-

isted in various parts of India (v. Mishra

1995), Sri Lanka was connected to the

sub-continent on. NUmerous occas v
“1The rise and fall of sea level {due to
“cold/warm fluctuations in the glohal

climate} determined the per10d1c1t1e=.

of these connections, the last separa-
tion having occurred at ca. 7000 BP

(Deraniyagala 1992:167). Hence it is

impossible to view Sri Lankan pre-

history in isolation from India.

It is very likely that the first India
had reached Sri Lanka at least as early
as one million years ago — perheps
earlier. So far, evidence on this score

has not been forthcoming, but thisneed .

not signify that there were no humans
in Sri Lanka at that period. Environ-
mentally there would have been no
hindrance whatsocever to hominid set-
tlement, in terms of both accessibility
and exploitable food and water. There
are, however, ancient coastal sands in
the north and southeast of the island
which could be as early as 250,000 (or
even- 700,000-500,000) BP -(ibid. :
686,688). Whether these sands con-
‘tain evidence of human habitation has
vet to be determined, a prime research
goal for the future.

By about 125,000 BP it is certairt

- that there were prehistoric settlements

in Sl Lanka tibid:686). The evidence
stems from excavations conducted in
coastal deposits near Bundala. These
people made tools of quartz (and a few
on chert) which are assignable to a
Middle Palaeolithic complex (ibid: 252-
4,458, 688). Apart trom such tools, no

other vestiges of their culture have.

survived the ravages of time and tropi-
cal weathering: we do not know what
these people looked like, although it
can be guessed that they were early
Homo sapiens akin to anatomically

modern South Asians. Even the sizes
of their settlements are not known due
to the limited scale of the evaluation
excavations;surfaceindicationsareca.

noolaham. org | aavanaham org

- Pleistocene onwards,
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50 square metres or less per site. That
they lived by hunting and gathering is
obvious and it is probable that this
conformed to the pattern discerniblein
theactivities oftheirdescendants some

100,000 years later i *

We do know, however that the
physi cal and biotic environments of
these early humans, from the Middle
fluctuated be-
tween pluvialandin terpluv1al episodes

(ibid.: 178-82, 436-40; ld 1991 : 14- -1l
with cerrespondjng oscil'}at_ions in ani-
mal and food-plant resources which
would have been reflected in shifts in
human population densities. It is esti-
mated that during certain pluvial epi-
sodes in South Asia, as at ca. 125,000
BP. The population density in the Dry,
Zone of northern, eastern and south-

_ern Sri Lanka (for ecozones v. ibid. =

app. I) could have ranged between 1.5
‘and 0.8 individuals per square kilome-: _
tre, whereas the Wet Zone in the west
would have had densities of 0.1 or less.

It has been hypothesised that
interpluvials witnessed .a narrower
dichotomy in the zonal population den-
sities, the respective estimates being
less than 0.3 for the Dry Zone and over
0.1 for the Wet Zone. These figures are
derwed from ethnographlc sources
pertaining to South and Southeast
Asian hunter-gatherers Given the
postulated densities of the food sup-|
plies, it is unlikely that large commu-
nities in excess of a couple of nuclear
families were the norm, except per-

- haps along the northern and eastern

coasts with their rich resources of
-marine foods (id. 1992:178-82, 436-44).

Mesohthlc

From about 34 000 BP onwards the
prehistoric record is very much more
complete. The information stems from
a series of cave excavations in the low-
land Wet Zone : Fa Hien Lena near |
Bulathsinhala(34,000-5,400 C-14 BP),
Batadomba-lena near Kuruwita
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‘than in Burope. However, this appar-
ent anomaly has been resolved by the
discovery of geometric microliths in
_various parts of Africa, _su(._h ag Zaire
and southern Africa, from contexts in
excess of - 27,000 BP, thereby suggest-
-ing that Europe was late in manifest-

-undeﬁned reasons.

bone and antler are quite prolific from
28,500 BP onwards, notably small bone
_points (ibid. ; 278-81). Beads of shell
have also been discovered from these
early contexts and the occurrence of
marine shells in inland sites such as
‘Batadomba-lena points to an exten-
sive network of contacts between the
_coast and the hinterland. There is
evidence from Beli -lena that salt had
‘been brought in from the coast at a
date in excess of 27,000 BP(ibid. : 326)

Sri Lanka has yet to produce un-
equivocal evidence of Stone Age art.
The cave art observed in various parts
ofthe Dry Zone are the works of Vaddas,
as demonstrated by ethnographers,

‘concelvably be pre-historic {ibid.: 465).
‘Similarly there is little evidence of
manifestations of ritual. There are,
:hewever clear ‘indications that the
norm was for Balangoda Man to inter
his. dead as secondary burials within
'his camp floors, havmg selected cer-
tain bones for this purpose; and at
3 Ravanalla cave and Fa Hien Lena red
_ochre had been ceremomally ‘smeared
‘on the bones. Both these practices have

.of the Andaman Islanders, but nat by
‘those of the Vaddas, Tt is possible that
‘the latter‘ through a process of cul-
tural retregressmn ‘ceased to practise
the maore el abordte mortuary customs
of thelr ancesmrs (1b1d 465- 7 696)

Neohthlc;‘Chalcollthlc

" The transition. from the Meeellthm
Balangoda Culture to the proto-historic
‘Early Iron Age has been madequate]y
-_.docurnented in 8ri Lanka, Almost in-

extraction of fertiliser from pre-his-
‘totic cave hahitations. Recent excava-
‘tiong'in the cave of Dorawaka-kanda
‘near Kegalle could somehow have re-

_evidenee of this sophisticated techno-
logical phasesome 16,000 years earlier:

ing this techno tradltmn due to as yet -

Apart from stone toole, artefacts ef :

although a certain proportion ofitcould -

solved this impasse. According to the
excavator, W. H. Wijayapala, there are
indications at this site of pottery {to-
gether with etone stools) being used as
early as 8300 C-14 BP, and possibly
the cultlvatmn of a cereal in these
c(mtexts (ibid. : 734; W. H Wijayapala
1992 in id. ip). The fina] analyses and
the site report pend. The excavator's
views are plausible since (a) the
southern Indian Neolithic period is at
least ag old as 2000 BC an&(h) a plain
red ware precedes the ceramic termed
Black and Red Ware at ‘Dorawaka-
kanda. The latter ware has been dated
to ca. 900 BC at Anuradhapura and

‘hence the red ware might predate it at

Dorawaka-kanda, The typical polished
axes, pottery and cultivants of the pe-
ninsular Indian N eolithic have yet to
be discovered in Sri Lanka, and one

‘can but assume that until the

Dorawaka-kanda data prove it other-
wise the existence of a Neolithic period
on the island has not been estabhshed
as Yet -

The most recent rddmcarhen dates

to prewd(, a {,hmnologlca] upper

boundary for the "Mesolithic' geomet-
ric microlithic industry in Sri Lanka
are ca. 1800 BC at Mantai and ¢a. 1500
BC at Beli-lena (Deraniyagala 1992 -

698, 70 1). The latter could have do-
mestIcates or pottery in assomatmn
{report p(,ndmg) The dzecevery of a
few pieces of (,opper-workmg slag from
this'Mesolithic' context at Matota could
signify the first identification of a
Chalcolithic horizon in Bri Lanka con-

temporaneeus ‘with the securely dated
Chalcolithic of peninsular India. The
slag, however, could have intruded into
the sample from this otherwise care-
fully excavated context, perhaps
through incorrect labelling. No pottery
was found in- association. Further
sampling is requlred to clarify these
points. It is now known that the only
major source of copper ore south of
Madhya Pradesh in central India is
located at Seruvila in eastern SriLanka
(Seneviratne 1994). It is \rery Tikely
thatthiswas known tothe Chalcolithic |
peoples: of India and that Sri Lanka én
enploited this resource. Mantai could
well have been a port for shlppmg ;
oepper‘ooIndla e

Neolithic settlements in northern

“India are said to oceur as far back as

6,500-5,000 BC (Misra 1989 : 26). It is |
probable that peninsular India and Sri
Lanka have yet to discover parallels. |
By 2000 BC, if not much earlier, pe-
ninsular India ‘was fully fledged
Chaleolithic: The search for Neolithic/
chalcolithic settlements in Sri Lanka
needs to focus on finding faunal or
plantdomesticates, pottery or evidence |
of copper-alloy working, in contexts
predating the Early Iron Age. Tt is
probable that these would be found in
association with geometric microliths
which would otherwise be assigned to |
the Mesolithic. Tt is noteworthy that
the Neolithic/Chaleolithic stone arte-
facts in peninsular India display
microlithic (Mesolithic) vis a vis blade
(Neolithi¢/Chaleolithic) traits progres-

‘been matched by the mortuary customs.

‘variably, the relevant transitional de-
posits have been disturbed due to the.

Stond arfefaots From the: Rabiapura, beds o 0o
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the ¢hPonicles concerning an Aryan
impulse associated with Vijaya. The
views of Parpola (1984; 1988; v.
Deraniyagala 1992:749-8) arerelevant

in this regard. They are bold and pro-

vocative, and they merit serious con-
sideration. He postulateslong-distance

southward migrations of ruling Indo--

Aryan elites at ca. 500 BC and argues
{ his case well.

- The prime mover for these impulses

isdifficult toisolate. The urban centres
of the Ganges plains could well have
‘constituted the nodes from which they
went out, centrifugally, to be devel-
oped in the provinces and returned
centrepetally to those original nodes
as afeedback phenomenon, thus creat-
ing a relatively closed interactive sys-

tem, On the other hand; one cannot

discount the possibility of inputs atthe
same time from West Asia, the Medi-
terranean and China. It is probable
| that this latter aspect has been greatly

underestimated. The idea of devising’

the Brahmi script might have arisen
through contact with Semitic trading
scripts from West Asia (Deraniyagala
| 1992 : 744; note the passing reference

above to postulated long-distance trade

during the proto-historic Early Iron
Age extendinginto Southeast Asiaand
West Asia),

Whatever the mechanism for the
onset of urnbanism in Sri Lanka, by

500 BC it was ready to accelerateinto

the Early Historic period. By the time
of Emperor Asoka inthe third century

BC, the city of Anuradhapura was

nearly 100 ha in extent (ibid.: 712-3),
making it (on present estima_tes_) the
tenth largest city in India/Sri Lanka at

thattime and the largest south of Ujjain

and Sisupalgarh, both in northern In-
dia(Allchin 1989:3, 12). Buddhism had
‘appear to have manifested itself unex-
pectedly early in Sri Lanka, either
through rapid stimulus diffusion, or
convergent evolution due to a stimulus
from further. afield such as long-dis-
tance trade, or (more likely) a combi-
nation of both.

Transition to the
Historical Period

The Early Iron Age of Sri Lanka, at
ca. 1500-500 BC, isreferred to as proto-
_historic since there is no evidence of
writing in this period. At ca. 800-500

BC, the first appearance of writing {in_
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Brahmi a.lmqét identical to the Asokan
script some 200 years later) heralds

the commencement of the Early His-

toric period (Deraniyagala 1292 :.739-
50). This writing, radiocarbon dated
on charcoal and checked by thermolu-

minescence dating, is inseribed on pot-

sherds signifying ownership. Among
the names was Anuradha, which, coin-
cidentally or otherwise, is statedinthe
ancient chronicles to have been the
name of a minister of prince Vijaya, the

_purported 'founder' leader of the
Sinhalese, at ca. 500 BC.

The new chronology for the begin-
nings of writing has thus revolution-
ised our concept of the lower boundary
of the historical period of Sough Asia
(for revised periodisation v. ibid.: 714).
It has pushed it back by at least two

" centuries ~ into the times of the Bud-
dha. Coeval with the first appearance
‘of writing at Anuradhapura is the rise
“of new pottery forms (such as Early
Historic Black and Red Ware) and
" wares (eg, a medium-fine grey ware,
possibly a North Indian import),
mutisalah red glass beads (from North
India 600-400 BC v. Basa 1992:97)and
what appears to be writing styli made
ofbone (Deraniyagala 1992 : 714). One
suspects a pan-India wave of cultural
impulses that manifested itselfin these
material transformations. [£is possible
that some long-distance migrations. as
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| Discussion

evinced in the legend of Prince Vijaya's |
arrivalin Sri Lanka from North India,

were concomitant to this phenom-

enon,

The earliest (600-500 BC) inserip-
tions on pottery at Anuradhapura,
by then taken root as the formal belief
system of the island and technologi-
cally the concept of irrigated agricul-
ture, probably introduced during the
Early Iron Age, developed into so-
phi'sticated and large-scale systems
which served as the economic founda-
tion of the correspondingly complex

. settlement configurations of the Early
. Historic period. ;

The pre-historic population densi-

. ties in Sri Lanka during the Upper

Pleistocene and much of the Holocene
would have been sparse, estimated at
ca. 0.1-0.8individuals per square kilo-
metre. These densities might have in-
creased with the advent of iron tech-
nolegy and farming at ca. 1000 BC.
However, there is a proncunced scar-
city of Early Iron Age sites on the
island. ‘This does nof simply reflect
inadequate sampling, although per-
haps partially.so. It signifies that, de-
spite iron and farming technology, Sri|
Lanka's attraction for an Early Iron
Age economy was not compelling
enough to manifest itgelf in numerous
settlements. The number of the latter
increases very markedly during the
suceeeding Early Historic period (500
BC - 300-AD) and much more soduring
the Middle Historic (300-1200 AD)
when sites such as Anuradhapura and
Mantai are at their grandest and aj-
great proliferation is obgerved in set-
tlements throughout the Dry Zone (cf.
Solheim and Deraniyagala 1972),

One, perhaps simplistic, comment
is that iron technology and farming
were not the only factors responsible
for the progressive burgeoning of set-|
tlements in the Early and Middle
Historic periods. A third element ap-
pears to have entered the equation:
increasing medium-and long-distance
trade leading Lo a corresponding in-
crease in wealth which acted as the
catalyst for an exponential increase in
the density of settlements. Systematic
surveys to test this hypothesis and to
delineate the nature of this progres-
sion is very much a research priorityin
the archaeology of Sri Lunka. R
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were other personal manes gamikags®
_and gahapatis® who were also men-
tioned in these ingcriptions But the
true nature of these characters in re-
lation to the Island's economy is stlll
obscure. :

After the ascendance of the Lamba-
karna dynasty, a clear catastrophic

economic activities had been obzerved.
At that time the economic authority
became centralized under the power-
ful Lambakarna rulers. It was also at
this time that the political power ofthe
Island had been transmuted to cen-
tralization aocordmg_ to. the archaeo-
logical and historical evidence.

Agriculture

~ Agriculture and trade were the main
gources of income of Sri Lanka at that
time. Any indication of irrigated agri-
culture has very rarely come to light
through the eontemprary inseriptions,
Small tanks were widespread all over
the dry zone areas. The authority of
manitaining such tanks wassometimes
in the hands of private owners. The
termuapthamika (Skt. vapi + swamika,
lit. "Proprietor of the tank") was used
.to denote the private tank owners.*
However, it should not mean that the
sole authority for the construction and
the maintenance of tanks was vested
in private enterpises.

-The word avarana was used in the
Gallenavihara cave inscription of the
Kurunegala district to denote a dam
' constructed across a canal for irriga-
tional purposes.®

vital in agricultural activities. Inscrip-
tions show that there were two methods
of dividing land for agricultural pur-
poses in the early stage: The first was
based on the sowing extent of the land.
The above mentioned Gallenavihara
cave inscription indicated a term ada
karihi bumi which means "halfa karisa
ofland". The other method of dividing
the land was directly breaking them
into allotments, The Lenagala cave
inscription of the Kegalle district
mentioned about several land allot-

navitana 1970 : 60). The wet rice cul-
tivations was always associated with
the paddy fields. The inscriptions of
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Apart-ﬁ"orn the parumakas there

development in the authority of the

The mode of land utilization is also

ments itself termed as patake® (Para-

the early historic period repeatedly

mentioned about two kinds of paddy
fields. The first category of paddy lands

- wascalledas keta’ (Skt. kshetra) They
~ werethelarge fields. The small tract of

field was called as kubura

The inland agriculture consisted of
two types of systems. The mogt archaic
method of it was the sweden cultiva-
tion. However, unfortunately no infor-
mation can be extracted from the early
inscriptions about this mode of agri-
culture. This may have happened due
to the prominence, popularity and also
the reliable high productivity of wet
rice cultivation that had attracted the
north Indian immigrants te the island

in the middle half of the 1st mlllen-

nium BC.

It should not be forgotten that ani-
mal husbandry was also practised by
the hinterland communities which was

- parallel to the other agricultureal ac-

tivities. But, there is no sufficient evi-
dence from the inscriptions to infer
which varieties of animalg were used
at that'time. However it is reasonable
to assume that the cow was the main
creature which was utilized by the
farmers at that time. A cave inserip-
tion found from Avukana in the
Anuradhapura districtindicates a term
tanabumi which is derived from Skt
Truna+bhumimeaning "pastureland”
or "grassland” probably used for ani-
mal husbandry.®

The practice of horti-culture may

have also played a wvital role in the
regional economies in the early period.
Somereferences of gebim *(Ski. gruha
% bhumi,lit. "home gardens"or"lands")
can be seen in the later period inserip- -
tions(Buddannehela Pillar mscnptxon :
EZ Vol. 1: 198, 23-24).

Apart from the cultwation of paddy
and ether cereals suchi as undu
(phaseolus mungo), ma: (vigna cylin-
dricq), mun (phagseolus anreus)
kurakkan  feleusive coracana) tala
(corypha - umbraculifera) amu
(paspalum scrobiculatum} ete. some
other plants were also cultivated in the
estates (Siriweera 1978). For example
the Mihintale rock inseription of King
Mahadatika Mahanaga  (7-19 AD)
mentioned about a coconut grove situ-
ated in the village called Agnagama“
(Paranawtana 1983 : 31) ' '

Trade

There is enough evidence in the in-
scriptions to understand the nature of
the trade carried on in the early 8Sri
Lankan society. Trade was the main
source of wealth of the people. The
distinction between. inland and long
distance trade was distinctly visible,
The term varija'? which was used to
denote the merchants appeared in a
number of times in the early inscrip-
tions. A cave inscription found from
Sigiriya of the Matale distriet men-
tions of such a merchant who was then |
engaged in  selling - Tamarind®?

The resplendent world of the interior of Cave 2 (Maha Raja Viharaya) emblcllished
with the attists’ imagination in painting and sculpture. Rangiri Dambulla - Rajamaha
Vihara, Matale District, Blghteenth Century.
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world Tabakara® can be seen in early
inseriptions tosignify the coppersmiths
{(Paranavitana 1970 :350). In very rare
instances, tinsmiths were also men-
tioned in the early inscriptions.®

There is uncertainty about. gold
mining in ancient Sri Lanka, There
was only one inscription in respect of
goldsmiths. If gold had not been mined
intheisland, it mayhave beenimported
from the available countries. In the
later periods of the history there was
enough evidence to show the extensive
use of gold for various purposes. In
.another cave ingcription found at
Mandagala mention of a goldsmith?
hasalsobeen made. (ASCAR 1934:21).

Apart from metals; natural rock
minerals had also been exploited con-
siderably. Among them the important
rock minerals were precious and semi-
precious stones. Those who exploited
natural rock minerals have not only
handled gem industry but also gem

crafting. These craftsmen were de-

geribed as manikaras®(Parana-vitana
1970 : 546).

Crafting ivory objects had also been
practised at that time, Sri Lanka was
famous for Ivory from the early years
of first the millennium BC. Vegiriya
Devala cave inscription in the Kandy
district mentions about in ivory
worker” (Paranavitana - 1970:807).
There is no information concerning
ceramic manufacture ag a craft in the
early Sri Lankan society. But potters
were abundant. Most of the domestic
utensils may have been made out of
clay. Potters had been described in the

. early inscriptions as kubakaras (ibid).

As specifically mentioned in an
earlier instance, weavers may have
enhanced the cotton industry to certain.
standards. Some literary works com-
piled in later centuries indicated a
world such as kapu hen which denotes
chena cultivated cotton (Siriweera
1978 : 43).

Professions

The professions that had been prac-
tised during that time can be divided
into two categories. They are ingtitu-
tionalized professions and individual-
ized professions. Both categories were
vital for developing the islands
economy.

An extensive list of institutionalized
professions can be compiled with infor-
mation found in these inscriptions.
There is no sufficient space in this
article to provide a complete account of
all these professions separately. It is
however appropriate to discuss here
briefly about the officers who were
directly involved in the day to day
economic activities.

The Periyakadu Vihara cave in-
seription in the Kurunegala district
has referred to the very important pro-
fession of coin minting. The inscription
itselfhas termed it as rupadaka.” The
word rupadoka is derived from two
Sanskrit words rupa + adyaksha
meaning the mint master (CJSG 1I :
214). The subject of minting coins will
be discussed later in this article.

It is important to note that several
professions had been mentioned in the
inscriptions of the early period that
formed an essential part ofthe contem-
porary economic mechanism. The main
professions of this kind are the
badakarikas (Skt. bhandagarika. lit.
"treasurer"). The most noteworthy
persons in some instances were the
badakarikas and alsothe parumakas.
They would have been the chief re-
sponsible officers for storing and dis-
tributing agricultural products of the
hinterland area of the island. But un-
fortunately the inseriptions donot give
any further clues to understand how
they organized and managed the dis-
tribution of the goods.

Ganakas (Skt. panaka, lit. "ac-
countant") are the other officers who
have occasionally been menticned in
the early inscriptions. There had been
eight such ganakas during the period
between 250 BC to 10 BC. In the
Silavakanada cave inscription of the
Hambantota district mention had been
made of a joint donation made by such
garaka® to the Buddhist sangha
(JRABCB NS II : 137).

The individual professions were nu-
"merous. They varied from painters
(citakaras), dancers (natas), arches
(danugas)tothe nagara sobhinis® ("she
who lends charm to the city") (Parana-
vitana 1970 : 1010). :

Inland revenue

From the period hetween 250 BC
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.inseriptions as dakapata Etymologi-

parvata"). .

upto the end of the 1st century AD, the |
development of the inland revenue
system in Sri Lanka was vary clear.
This development occurred parallely |
to the centralization of the political
structure of the island. In the period.
after 40 BC, it can be seen that a
system of taxation had gradually been
evolved. There were three kinds oftaxes
that had been described in the contem-
porary 1nscr1pt10ns

Among those three taxes, the
prominently described tax was the
bojakapati. This had been derived.
from a Sanskrit word bhojaka prapti
meaning tax gathered from the lang
consumers of the island.? It was the
main tax had been collected by the
state. This tax was 1/6 of the entire |
income obtained from the property.

Another tax frequently mentioned
in the inscriptions during the period
was the water tax. It is termed in the

cally this word had been derived from
Sanskrit word udaka prapti to mean |
that the tax levied had been from the
users of the water of the state owned
Teservoirs.

: The thlrd tax called matara maji
baka in the inscriptions was the
taxlevied from the people who caught
fish in the water courses (ASCAR
1955 : 35). matara maji bake is a
derivation from the comhbination of the
Sanskrit of the Sanskrit phrase
matrika matsya bhaga meaning these
tax was levided for catching fish in the
minor canals or water courses,

Godavaya rock inscription of the |
Hambantota district contained a word
as suka suriyi giving us another kind of
revenue of the contemporary period.
Paranavitana states that the meaning
of this world indicates : "custom duty".
This duty has been levied at the port
situated in the vicinity of the inscrip-
tion named godapavata patan (goda
pabbata patiana, "the port of Gota

Currency, Exchange and Banking

Medium of exchange is a vital char-
acterin all economies. According tothe
factors already discussed in this arti-
cle it is evident that the economic ac-
tivities of early Sri Lanka were well
organized and rather complex by their |
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‘wo important factors
Lanka's renowned an
cient prosperity. These
. were maritime trade and
agricultural success. Maritime trade
was facilitated by the island's central
position in the Tndian Ocean astride
the seaborne trade routes of East and
West andits own sought after resources
of pearls, spices, gems and elephants.
The island grew in importance as a
land that offered safe anchorage for
ships carrying goods in the interna-
tional maritime trade between the
ancient cultural centres of Imperial
Rome and China. Agricultural success
was a direct result of the development

-} network. The scope of this paper is
however limited to the role of irriga,,
tion in ancient Lanka and 1ts 1mphcd-
thl’lS

The remains of pre-historic people
| on the izland of Sri Lanka have been
radiometrically dated by Deraniya ga-
la’s work to 28,000 years aga. Thereis
othersolid archaeological evidence that
pmnt‘% to the pre-historic presence on
1 the island to be far older such as dated
| stone tools, shell middens ete. which
can push the dates back to 300,000 or
even 500,000 years ago (see Deraniya-
| gala 1992), The well represented
mesolithic period of Sri Lanka -curi-
ously transits into the proto historic
iron age around 1000 BC without evi-
dence for a Neolithic period with the
possible exception of evidence from an
excavation of a cave site by Wijeyapala.
(The Neolithic is characterised by the
| prevalance of stone tool technologies
together with pottery use and domesti-
cation of plants and amma]cﬂ The

were responsible for Sri

and spread of a remarkable irrigation
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AN CIENT IRRIGATION AN D
- ITS IMPACT
ON EARLY HISTORIC
SRI LANKA

y.

Rukshan A Jayewardene B.A., B. Phil.

: begmmng of iron use in Sri Lanka can

be argtied to be the beginning of the
dominance of agriculture. Irrigated
agnculture primarily the cultivation
of wetrice can be seen to he the bedrock
of the Sri Lankan early historie period

" beginning about 250 BC and continues

tobe such for many subsequent centu-
ries till the collapse of Polonnaruwa in

the 13th century AD, Iron tools and -

later steel together with suitable s__olls
and landform can be seen to foster the
spread of large scale agnculture based

on irrigation which was to largely re-

place the more ancient subsistence ori-
ented slash and burn form. This in-
-creasing carrying capacity of the land
can in turn be seen to give rise to early
urbanism both in the North Central

- that have been subsequently damaged |

and South Kastern dry zone areas.

In dry zone Sri Lanka to get beyond |
the subsistence level of agriculture,
irrigation is a necessity. This truismis
not based on an overalllack of rainfall, |
but more on the marked seasonality of
{he rains. Too much rain during the
short sharp North East monsoon which |
brings rain and often flooding to much
of the dry zone and not enough or none |
during the other months. Given these
climatic limitations storage of rain |
‘water for use in yearround agrlculture i)
becomes imperative, The origins of |
1rr1gatmn in Sri Lanka are however
not so obvious, Some scholars argue
that ancient Sri Lankan irrigation is |
an indigenous development of the proto
historic peoples of the island, while
others believe it arrived from India
together with rice growing settlers. |
The difficulty of dating ancient irriga-
tion works compouqu the problem of
origins.

- Onething. however remains clear to
us upto the present day. The remains
of ancient irrigation works in the is-
l1and bear eloguent testimony to a peo-
ple whose use and control of water for
agriculture was unsurpassed in the
context of the pre- -industrial world.
Chxty three years have passed since |
R.L. Brohier published Ancient Irriga- |

“lion works in Ceylonin 1934, butitstill
remains the most comprehensive sur- |
vey of ancient irrigation works in the
island, particularly for large and me-
dium works and importantly for those |

or obliterated. However, as aresearch
tool, Brohier's data is fraught with the

pitfall of statistical innaccuracies. This |
is often a result of having to compile |

y
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Department during the last hundred
years without proper study or record-
ing. Today their sites are occupied by
modern concrete anicuts that use the
same ancient canals served by modern
canal headworks, However enough
physical evidence of ancient anicuts
remain scattered across the country to

hydraulic engineering. Galkadawela
Amuna across the Malvatu Oya in
Anuradhapura and Ridi Bendi Ela
{ Amina across the Deduru Oya near
Watiyapola are two of the better exam-
ples.

The study of ancient irrigation in
the island reveals that the architects
of the system were well versed in rain-
fall patterns landform, soil properties,
construction materials, their limita-
tions and application and above all an
amazing grasp of hydro-dynamics.
From our stand point in a technologi-
cally advanced computer age we may
be prone to devalue the achievements
ofancientSri Lankans. However, there
is every indication that more than a
millennia before the words scientific
and engineer were coined. Sri Lankan
irrigation involved 'engineers' who
probably underwent formal training
in techniques that formed a body of
knowledge that required a understand-
ing of the sciences that are familiar to
most of us of the post industrial age.
Not onlythe loss of ancient knowledge
but the loss of material hampers the
proper understanding of how some of
the ancient irrigation structures func-
tioned. Canal headworks, gates within
the Biso Kotuwa, gates in anicuts - all
these have left behind tantalising

srooves) but due to the perishable na-
ture of the materials used (e.g. wood,

iron) nothing remaing of the mecha-
nisms themselves. Using modern
analogies it is possible to arrive at
conjectural hypotheses of the design-
ing function of some of these ancient
structures, In the absence of good
dates from a wide cross section of
ancient irrigation structures it is not
possible to arrange them in any evolu-

sense one can state that the technique
of building small tanks and simpler
sluices (Keta Sorowwa) preceded the
construction of large tanks and more
sophisticated sluices (Biso Kotuwa -
Sorowwa). ;

regretably destroyed by the Irrigation

give one an idea of the skill of ancient

traces of their presence (eg - slots,

tionary sequence. In a very general

- The growth of irrigated agriculture;
_the buildup of grain reserves in par-

ticular can be seen to increase the
carrying capacity of the land. This in

‘turn is an impetus to early urbanisa-
 tion and can be seen as a worldwide

phenomenon. In Sri Lanka toothereis

“evidence for linking the growth ofirri--

gation with the rise of urbanisation.
Early centres such as Anuradhapura

and Mahagama are examples. The
large body of Brahmi inscriptions writ-

~ ten from the 3rd century BC - 3rd
~ century AD that have been copied from

rock shelters throughout the island
throw some light not only on early
urbanisation but alse political centrali-
sation social stratification and change
in Buddhist practice. The earliest

Brahmi inscriptions refer mainly to

the simply prepared rock shelters and
the names of their lay donors.

donation of tanks fields and revenue to
the Sangha. In this increase in mate-
rial donations can be seen a gradual
change in Buddhist practice among
the Sangha of the early historic period.
The asceticism stressed by the Bud-
dhist missionary Arahat Mahinda is
being gradually replaced by a meore
"domesticated" or wordly form of Bud-
dhist practice. ‘T wounld argue for the
first 150 years of Buddhism in the
island to be typified by Vippassana-
dhura Bikkus the bulk of whom lived
inforest hermltages such as Mihintale
and Vessagiriya. The Sangha can be
geen to become a chief beneficiary of
the gradual growth of irrigated agri-

‘culture and the resultant prosperity.

This change in Buddhist practice cul-
minates in the large scale abandon-
ment of forest hermitages with rock-
shelter kutis and the rise of large ur-
ban monastic centres such as Anurad-
hapura's Mahavihara and the prolif-

"eration of small village temples who
“have constant interactions with lay

village dwellers, and a change in em-
phasis from meditation oriented to
ritual oriented. The early Brahmi in-
seriptions refer tonamed Gamikas and
Parumukas and other village notables
but the later inscriptions are often by
known kings. Implied in these noted
changes is the increasing social strati-
fication Royal legitimation and the po-

" litical'centralization of the island.

“Water is used ag a commodity from
early times. In the form of irrigation
works it is bought, sold, and gifted.

i Econoniib Review Oct/Noy. 1997
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: The’
- later Brahmi increasingly refers to the

Those who controlled irrigation works
can be seen to wield real power in early
Lankan society. Reciprocal relation-
ships that are obligatory in this in-
creasingly stratified society are con-
solidated by the growth of anirrigation
network and the manner of its func-
tioning and control. When viewing the
level of sophistication and inter
“connectedness of the developed phase |
of the ancient irrigation network, one
has to conclude that trained profes--
sionals, a bureaucracy and centralcon-
trol was necessary to maintain and
run the whole even when itis assumed
thatonly 75% of ruined irrigation works
functioned at the best of times, Irri-
gated agriculture was the bedrock on
which this islands civilization was
founded and the success of irrigation
lead to a cultural architectural and
technological florescence. Therefore
irrigation can be seen as a force for
social evolution. Without studying an-
cient irrigation and its social impact a

praper understanding of the peopleor |
- history of this island is 'impossible. Tt

isironicthat much ofthe destruction of

ancientirrigation works that had with-
_stood the test of time remarkably well

have been at the hands of personnel of

the Irrigation Department whose pro-

fessional heritage happens to be an-

cient irrigation. o
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Introduction to the Basic
Formation in Inland Monetary

System as an Impact from the
Long -Distance Trade
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Sri Lanka .since about the first

‘millennium BC. One of the essential
outcomes of this process appeared in -
the organized economy was the growth

of mercantile authorities. They were
.accompanied with the individual or
the groups of merchants and artisans

“from local and foreign origin. They

required a unique media to represent
their own identity with the legitimacy

in their exchanges. Gradually, - such -

requirements necessitated to
monitoring the whole set of miero an
macroscale economic transa
first indigenous coins h
invented to fulfill that reqmrements
in most acceptable manner. :

Monetary Values

Studying the ancient money as a
source of history, itdisclosed the many
vigtas in human behavior. Therefore
the modern numismatists considered
in elsewhere, ;

»...... the real history of money 11es

not in statistics, nor even in,

5 i3 L]
numismaties; ... but in human

_attitudes and behavior ... [Williams

et. al. (ed) 1997:13].

- The initial forms of the pecuniary
mechanism in 8ri Lankan economy is
appeared in the beginning of the Early
Historical Period [500 BG-300 BCl
Preliminary  structure of these
transactions were evolved from the
reciprocal system of barter. Since then
it passed the various stages of
monetary systems comparative to
their technological improvements.
Most curious among them was the
invention to metallic coinage which

. derived around the late 3 ¢. BC. That

was formed as a long-range cultural
diffusion from mainland India which
prevalent in many other contexts of
the past. Because of the inspiration
from Indian tradition, the studies on-
Sri Lankan coinage should have to
concentrated within the broad south

Asian context as a macro scale
comparatively.

However the available historical

‘spurces in Sri Lanka did not furnish

the enough explanations about the
natural process of the metallic coinage.
In fact some epigraphical sources
described the various value systems
which operated by the legalized
measurements and weight standards.

If summarized the evolutionary
process of the whole mechanism ‘in
inland currency system it developed
under three main explicit categories as
follows. They are,

I. the commodity money [reciprocal
exchange of different commodities],

II wvarious weight sfandards and

measurements of legalized abjects
.. served as nominal values,

111, metallic eoins [made of copper,
bronze and leaded alloys and precious
metal (gold)] that used as a mediation
of intrinsic value.

The ahove clasgified first two groups
of ‘commodity money’ and the
9egalized measurements’ can be
introduced as the ‘primitive money’ of

theistand: They are important sources -

to understand the principal forms of

“indigenous value system prier to the

mvenmon uf metalhc coins.

technological advances and socio-

cultural determinants of each seciety. .-

According to'the discoveries by the

efhnographers and anthropologists, -

who worked on this subject have been
introduced the numerous varieties of
objects used as primitive money by the
pre-modern societies to facilitatetheir
exchanges. Therefore the unit of any
object used as money by one society
could differ from the other.

On the contrary, the modern
numismatists who considered the both
evidence of anthropological and
numismatic presented * the ' new
definition about the concept of money.
In that™ regards Cribb [1986:11]
deseribes, anything can be used as
money which particularly guaranteed

as: monetary values. Also  an

acceptability of that guarantees and

_ values of such primitive money should

be managed upon the social states and
own accustomed of each society.

Generally such = regulations = are
governing by the political or mercantile
authority or sometimes defined by the
exchangers as well. Owing to these
circumstances Cribb {ibid] further
defined ‘money’ means as the,

- exchanges.

5 CtETIBth of the o
‘primitive mone igit's adopted value, . i
That adopted valueisdepended on the

AT any object or record of objects
which made the economic transaction
between two groups or individuals......

However previous studies on the
preliminary value systems which used
prior to the metallic coinage has long
being neglected. Although that stage
ig o essentially = functioned = as the
“formation period” of the economic
Sometimes © certain
remaining elements on early coin types

_have' been derived from  that

preliminary levels. Subsequently,
many characters appeared in the later
developments can be inherently
connected to the preceded period.
According these reasons it is essential
to  trace the comprehensive
ohservation ~ about the wvalues
functioned before the use of coining
metals as well. '

The earliest formation of ‘the
primitive transactions in Sri Lankan
society goes back to the hunter-gather

- communities in Megolithic period [3900
BC]: Tt was the reciprocal exchanges

between the interior groups of the

“eoastal and the hinterland inhabitants.

Seme artifacts discovered in the cave
excavationsin such hinterlands clearly
proved these events. For instance,
several lagoon molluscan species
reported from the habitation soil layers
in Batadomba-lene near Kuruwitaand
the salt reported from Beli-lena in
Kitulgala [Deraniyagala 1992: 326]
affirmed the mutual transactions
operated among these groups. In

‘another instance, some typical species

for wet lowlands found from dry zone
[Karunaratne et. al. 1994: 55-62] at
the excavations in stone shelter of
Aligala in Sigiriya - revealed the
preliminary network of reciprocal
exchanges executed in Mesolithic
house-hold economy.

I. Commodity money:

The initial ‘evidence - to the
commodity money used in the inland
exchange system is found in the

" transition period of the pastoral society

in the Iron Age® [circa 900 BC -7 BC].
After the flourishing of the first settled
agricultural communitiesin thisstage,
thereciprocal mechanism of the village
econemy would have been transformed
into a linear exchange system using
livestock and agricultural products.
Subsequently when the emerged of the

Tt can be assumed potiery types in different origin of foreign techniques would have been wsed 85 the valusble and luxury utensils in household economy. Circular shapes of clay

- discs made of such pot shreds probably mean that prévious tradition of their value which continuously concern by the society.
5 7 fron was the miain industry that prevailed in the whole context of the Iron age settlements in the island which evolved as the most popular house-hold production in the

conteporary period. Moreover copper prrudum@@mgeg w NG@’rﬁPfd‘Pﬁ mEl jprsin @fgneviratne. 1985 ibid).
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exchanges referred in early texts and
inscriptions [Rhys Davids 1877
! Smweera 1994].

(). terra-cotta units: :
‘As opposed to the above dis_;:ﬁssed

legalized values, there are some
significant terra-cotta units made into

| different shapes and sizes came tolight

in the excavations from the historical
contexts belonged to 3-1 ¢. BC.
- Conclusively they can be classified into
two varieties as follows. They are;

L. thedifferent sizes of circular shape
. discs probably made from the broken
potsherds, and

I1. the different Welghts and sizes of
spherical and hemispherical clay balls.

- According to the physical features
- and the pattern of the discoveries in
hoards and: stray finds, it can
hypothesized these remains have been
- served as the legal values pertaining
i 1o ‘the medsurmg or countlng system.

However a comprehensive study on
such terra-cotta objects has not been
attempted yet. Evident to the hitherto
known evidence, they are randomly
characterized in four to six varieties of
their different sizes and scales.

Wide distribution of those terra-
cotta dises and halls were eame from
main market cities in central and
southeastern plaingin Anuradhapura
and ¢ Tissamaharama® = They are
discovered by the archaeological
excavationg and also yielded as the
large hoards of casual finds as well in
the Buddhist monasteries [Wickrama-
gamage 1984: 58-61, fig. 6, pt.6] and
. the citadel premises’in both cities. In
- addition there were some stray finds
- recorded from Jaffna peninsula in
Tiruketisvaram and Kantarodai [Peris
. 1919]. Atthefirst glance, many scholars
identified them' as the units used for
the'games but later assumed them ag
thekind of measures. According to the

multiple sizes and different weights of
- these terra-cotta discs and balls, it is
. reasonable to argue that they would
~have heen used for indicate distinct
nominal values; probably substitutes
for coing. Presumably it can be argued
here, those clay discs and balls would
have bheen influénced from the
. contemporary value system of copper
globules used by the south Indians
[400-300 BCY. :

(¢} numerous metallic weight
standards: -

The exchange mechanism in the
rudimentary form of reciprocal system
and the use of different measures of
ohjects, have been gradually improved

-into a more developed linear form of

metallic weight standards.

There are .very tew evidence about
the finds of metallic objects find as the

« hoards. Among them a hoard of the

different sizes of copper rods came in
Kantarodai [Peris 1919: pt. 1] is
significant. Probably it indicate the
wealth of the collector who owned that
collection, Sometimes it suggests except
to the basic purpese of the tools, they
might been used as the values in their
barter exchanges.

A major dynamics remarked in the

- metallicweight standards was denoted

by the Indian silver punch-marked
coinage, which flourished atleastearly
asthe 3¢. BC. Before then the principle
forms of the inland transactions were
basically concentrated = on - short
distance trade among the inland groups
with the coastal communities of south
Indians who sailed by the shallow
water. At that stage metal hag been

. justused as the material of production.
-And possibly alesseramountof surplus
“in - metal

production had . been
exchanged in the reciprocal trade. But
the preliminary experience and the
principle knowledge about the use of
metals as legalized value in the
commercial transactions were diffused
from the mainland immigrants.

(d) bullion money:

Sometimes a coim issued in one
society can be adopted as a bullion
money in another society i in terms of
theirintrinsic value,

‘Even in the south Indian sub

continent, before the arrival of Indian
silver and copper punch-marked coins,
the earliest metallicmoney systemwas

consisted with copper globules® and

the uniform weights of copper ingots
[1.06 gml which dated to 400 BC
[Lovcnthal 1888]

Resultant to the great diffusion of
Gangeuc valley urbanization towards
the southern | extremity [Thaper
1990:70] considerable amount of

Maufyan Imperial punch-marked coins

scattered all over the regions in
Lanka
~ [Sirisoma et. al. 1986]. Moreover the
_expansion of the long-distance
maritime: trade with the south Asian
territories ecame out in the early |
Christian era opened a new access to

‘peninsula India and Sri

the flourish of a large quantities of

Roman Imperial copper coins® towards

the eastern markets. Evidently these
coins accepted as a legal tender in the
local money market in south India and

Sri Lanka. According to the metallic

purity and the more avallahlhty of the
both types of coins in the inland
markets, encouraged the indigenous
to use them in a most convenient and
legalized manner, Therefore that
foreign coins provided many

AmprovementsinSri Lankan monetary

system by facilitating much privileges.
Transition to the Metallic coins:

Gradual process of the intrinsically

valuable metal pieces of definite weight

with devices finally became as the coins
in many societies. The initial steps in
coin production by the indigenous have

been setvariouslyin the period between |

3-2¢. BC. They were the forgery issues
of copper coins of the ahove mentioned

Mauryan punch-marked silver coins.
Sonie terra-cottamoulds which usedto -

cast them found from Anuradhapura

[Sirisoma 1972: AC 2,147-150] and
‘Akurugoeda revealed the preliminary .
-practice followed by them. Correlative
-evidence of similar coin moulds found

in Sisupalagarh, a main large city
situated in Mahanadi Delta in central
easternIndia affirmed these relations.

After the decline. of the Imperial

: Mauryan power, in around the 185 BC

[Thaper1990 [reprint]:V, 92] that the
overland trade through the north-west:

India was badly hampered by
successive occupation of foreign and

regional subordinators. Cause of the
political = fragmentation of the
sub-continent;, there was adisintegr-
ated political and economical power

created under the. different identities |

of dominators betw_ec.n the period of 2
¢. BC to 3 c¢. AD. According to these
reasons Indian trade system became
decentralized under the various guilds
and co-operations of merchants and

artisans. They were wealthy and '
powerful bodies who fixed rules of work:
and the quality of the products and the
R These pieces-are made of two different forms as bean shaped and spherical, wmghmg between the mes of 0.60 gms o 2.50 gms. :

o Large quantities of Roman Imperial coins recorded from Sri Lanka(Walburg - 1986) in all over the geographical areas in the coastal and hintérland settlements.
_]:{) Majﬂ[‘lt_y of the Satavahana coins recorded from Sri Lanka wcrc the coins: of Sri Satakarni {1ADy {Rapson 1908) which also flourished by the mrc.hanm from Andra regmq\s in

the contemporary period. Hitherto, kmwnﬂnduﬁzggwavﬁlnmfachéaﬁa nd the a%]tThist monasteries of Anmadhapura :
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ent Cmné in SI‘I Lanka '

‘by

Dr Osmi:md Bopéarachchl

ore than seventy vears
have gone by since
Codrington’s monu-

Ceylon Coins and
Currency. Like anyother science: nu-
ismatics has developed by 1 eaps and
bounds. It has evolved from the simple
discipline of making catalogues to a
mieans of interpreting history, When
Codrington wiote his book, Sri Lankan
archaeology was still in its infancy.
Manydiscoveries h ave been m"ide Smu:

then. :

Since the 19405 the Archaeological
De partment of Ceylon has been in-
volved in major excavations: New data
have been obtained by Sri Lankan and
British archaeologists from the exca-
vations conducted at Salgaha Watta 2
in the ancient citadel of Anuy «1dhapum
This collection is of great value to nu-
mismatic study as it repre%ents an
almost unique stratified collection of
coins strad dlingovera millennium and
half' at a South Asian settlement site,
The Sri Lanka. UNESCO Central Cul-
tural Fund launched massive excava-
tions at the Buddhist _monasteries of
Abhayagiriya and .J etavanarama, at
Anuradhapura the pleasure gardens
at Sigiriya and Alahana Parivena at
Polonnaruwa. Even minorexcavations
.cunducted by the Archaeological De-
partmentat Yaphuwa, Damba- deniya,
Kandy and Kotte hrought to light new
numismatic evidence which enabled
| us to understand the currency pattern
| of Sri Lanka during the period imme-
diately before or after the colomdl oc-
cupations,

Apart from the ones attested i in.an
archaeo]ogmal context, a large number
of coins were found- accidentally in
} hoards. The clandestine diggings at
Akurugoda (Tissamaharama) have
brought te light hundreds of hitherto
| unknown coin types. The hoards from
Trincomalee and Minuwangoda con-
taining hundreds of punch-marked
coing and ones with thousands of Ro-
man and Indo-Roman coins from
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mental publication of

Lunama {30060,

ofthese discoveries, one'may point out
for example, that Codrington cata-
logued only about 30,000 Roman and
Indo-Roman coins, since then more
than 200,600 coins of this class have

_ been found in theisland. The number

itself changes completely the idea that
one may have about the circulation of

Roman and Indo-Roman coins in the

island

The mam aim of thJs drtlcle is to
give the general pattern of ancient
coing in Sri Lanka by placmg the new
dlbLO\'eI‘les in a more elaborate

chronological ‘sequence. Most of the
observations made here are based on

the one hand on the already published
material, and on the other on unpub-
lished coins entrusted to us by Dr.
Robin (“onmngham from the ASW 2
c—_exgavatwns at. ‘the  citadel = of
Anuradhapura, - by Dr.  Hema
Ratnayake, from the Jetavanarama
excavations, and by private collectors,
especially Messrs Siri Munasinghe,
Dilip Samarasinghe and Mr. Rajah

Wickramesingha. 1 am most grateful

to all of them for kindly authorising me
to examine their collections.

Coing whlch enJ joyed Iegal tender in
ancient Sri Lanka can be divided into
two major-categories: local issues and
coing of foreign origin. A dominant
teature of foreign coins circulated in
ancient Sri Lanka is their Iarge diver-
sity, they are not only characterized by
their. geographical, dynastic and

.chronologieal heterogeneity, but also

by their diversity of metal (gold, silver,

billion and copper), and denominations

which vary according to the country,
the dynasty and the period of issue.

_Since most of these coins were found

either in stratified layers of the exca-
vated sites or in coin hoards, it is rea-
sonable to believe that, whatever their
geographical, dynastic and chrono-
logical origin may be. they were ac-
cepted by Lankans as coins, in other

Digitized by Noolaham Foundation.
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Hungama (20,000) -
and Godawaya (75,000) are only few of

them. Inorder to show the' importance * brought. of Sri Lanka by traders of |

India. In the excavations conducted at

- Kantarodai and Ibbank atuwa, sub-
. stantial quantities of potsherds were
- found which parallel the Iron Age and.

* suchagMegalithic Black and Red Ware

close political; cultural and commer-

“3rd century BC (see nos. 1-3). The

‘Codrington has agsembled most of the

words as. means of exchange, All the
coins of foreign origin were certainly

different horizons. In spite of their
differences, these coins may have rep-
resented a nominal value correspond-
ing to the exchanged merchandise,

Sri Lanka, because ofits geoéraphi—
cal situation, naturally established its.
first trade relations with the Indian
sub-continent. Proto-historic SriLanka
was more closely linked with South

Gedige (Anuradhapura), Pomparippu,

early historical wares of South India,

and ' the Rouletted Ware of the
Ankdmedu types

‘The second part of the early historic
period of Sri Lanka begins with the
introduction of Buddhism to the island
by Thera Mahinda, the envoy of the
Mauryan King Asoka during the reign
of Devanampiyatigsd (c. 250-210 BC).
It was from this period onwards that

cial relationships were first established
with North India. It is interesting to
note that in the citadel of Anurad-
hapura, as in India, Grey Ware and
Northern Black Polished Ware were
found in successive strata. Likewise,
most of the finest imported ceramics of
this period found in Sri Lanka were
from North India, ,

“The earliest epigraphical evidence
to the circulation of the karshapana in
the island dates back to the end of the

inscription of Mampitavihara (Kagalla
District in the wet zone) written in
early Brahmi seript referring to
Kahapanas indicates that trade even
in early days was not barter alone.

epigraphical and literary references to
payments done by kings in thousands
of Kahapanas on different occasions,
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igsued in India after the decline of the
Mauryan empire, and India's earliest
coing were then replaced by the issues
ofthe Indo-Greeks followed by the Indo
-Scythians, the Indo-Parthians and the
Kushans who occupied the north-
western provinces of the Mauryan
empire. A certain number of coins he-
longing to these dynasties of different
political and cultural origins are found
in Sri Lanka. No doubt, as far as Sri
Lanka is concerned, compared to the
thousands of karshapana, the coins
issued by the successors of the Mauryas
are quite rare Yet one cannot deny
their economic implications, The most
ancient coin, next to kahapana found
in the Sri Lankan soil, .is an Indian-
standard drachm of the Indo-Greek

collections, about ten coins of Soter
Megas, which were hitherto unknown
in the Sri Lankan context. Most of
them were supposed to be stray finds

Soter Megas had been considered an
anonymous ruler calling himself "the
king of kings, the Gireat saviour”.

Thanks to recent discoveries we
know today that Soter Megas' dynastic
name was Vima Taktu and that he was
the grand-father of Kushan king
Kanshka [ (cf. J. Cribb, 1996 B). Two
gold coins ofthe Kushan king Huvishka
were found  in  recent years at
Akurugoda. The coin of Kanighka IT of
the Kushan dynasty found in the ex-
cavations conducted at Jetavanarama
is significant in this context. We have
seen at least ten more coins ol'the same
kingsin two private collections. and all
of them were found on the southern
coast of the island. Kanishka I1 was
one of the successors of Kanishka [ and
his reign can be placed around 200-215
of our era. It should be noted that
although H. W Codrington mentions
four specimens of king Vasudeva
bought in Colombo, these are the first
coing of Kushan kings ever found in Sri
Lanka in an archacological context.

These coins issued by Indo-Greeks
and Kushans from Central Asia and
North-West India cannot be isolated
from the lapis Jdazuli and carnelian
beads and intaglios attested at
Ridiyagama and Akurugoda. The only
known source for lapis lazali in antiy-.
uily was Badakhshan (in northern Af-
ghanistan). Among the products ex-
ported from Barbaricum, the author of

Menander. We have seen in private

from the southern coast of the island. -

the Periplus mentions lapis lazuli

(periplus, 39). This precious material

doubtless travelled alone the sea route

to reach the southern coast of the is-
land. The presence of lapis lazuli at
Ridiyagama and Akurugoda cannot be
.an isolated event, because epigraphi-

cal evidence bear witness to the fuct

that the southern coast had clase rela-
tionships with the regions of Afghani-
stan. 'Kaboja' occurs as a proper name
in three inscriptions from Koravakgala
{(Situlpavua) in the Hambantota Dis-
trict, south-eastern part of the island,
inancient Rohana (cf. 8. Paranavitana,
1970: n® 622:). 8. Paranavitana (1970 :
Xc) believes that the Kahojha,
Kabojhiya and Kabojhika are to he

connected with the ethnic name’

Kamboja, oecurring in Sanskrit and
Pali literature as well as in the Vth and
X1Ith inscriptions of Aspka, Kahojhiya
being equivalent to the derivative term
Kambojiya and Kabojika to Kambojika.

The Brahmi inseription from
Bovattegala at the southern border of
the Amparai District, a few miles from
north-east limit of the Hambantota
District, alse in the ancient Rohana,
refers to Kabojhiya-mahapugiyvanai.e.

'those who were members of the great’

corporation of the 'Kabojhivas' (S.
Paranavitana, 1970, n®
Brahmi inscription from Kaduruvava
inthe Kurunegala District, to the south-
west of Anuradhapura, mentions a
parumaka  (Chief) of the Gota-

Kabojikana, i.e. of the corporation of .

the Kobojikas (S. Paranavitana, 1970,
n° 990} These inscriptions indicate
that Kambojas had organised them-
selvesinto corporations, in other words
certainly engaged in trade.

The Sihala vattﬁm apali textofabout
the 4th century attests that a group of
peaple . called Kambajas were in
Rohana. In the third story of this text,
called Metteyya-vaithu, we are in-
formed that the Flder named Maleyya
was residing in Kamboja-gama, in the
province (Janapada) of Rohana in the
Istand of Tambapanni. The Kambojas
are often mentioned together with
Yonas  (Yavanas), Gandharas and’

Sakas. The Kambojas are a native
population of Arachosia at the exireme
west territories of the Maurya empire,
speaking a language of Iranian origin.
The finding of lapis lazuli from north-
ern Afghanistan and various coins of
Soter Megas, Huvishka and Kanishka

-new series of Pandya coins have been
553). The -

- these South Indian communities are

I struck in Central Asia and India in
the southern coast of the island and
thereferences to Kamhbajas of Arachosia
compel us to believe that there were
close relationships with the maritime
communities of North-West India,

A silver coin of Viradaman of the
Western Ksatrapas (c. 234-239) was
found buried at the foot of one of the
frontispieces of the Stupa along with
the coin of Kanishka II. A coin of
Nahapana restruck by Gautamiputra
of the Satavahanas should be added to
the list of coins of the Andhra Dynas-
ties found in Sri Lanka. The silver
drachms of the Andhras and the gold
coins of Samudra Gupta, Chandra
Gupta and Skanda Gupta (from c. 325-
480 AD) of the Gupta Dynasty cata-
logued by Cedrington were the last
issues of the ancient North Indian dy-
nasties so far attested in the island,

The diminution of coins struck in
Northern India found in Sri Lanka
during the period starting from the
first century onwards, corresponds to
one of the periodical domination of the
South Indian dynasties over the is-
land. Apart from the coins already
published by Codrington, a number of

attested in recent years. The South
Indian mercantile and military com-
munities, like Cholas (seenos. 15 & 16)
Pallavas, Pandyas (see nos, 13 & 14),
Cheras, Virakkotiyar, Nanadesis and
Velaikkarar, in different periods played
an important role in the economic and
political history of the island. The ear-
liest references to Damilas in the
Mahavamsa, isin connection with Sena?
and Guttika, who described as
assanavika, 1.e. traders who came in
ships bringing horses for sale from
South India. The epigraphical evidence
for the active role played by the Tamil
merchants in the early phase of Sri
Lanka's history is numerous. Apart
from the epigraphic and literary evi-
dence, the commercial activities of

known to us through their coins found
especially at Anuradhapura, Polon-
naruwa and other ancient sites of the
18land.

The ingseription in early Brahmi
script on a boulder in the area to the
north-west of the ancient Abhayagiri
Dagaba at Anuradhapura, records that
the terrace (Pasade) was of the Tamil
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(and three from period C, D' & E. The
earliest example was found in strue-
tura] period F. Although we have no
chronémetne dates for F, we may
assume that it dates to c. the third and
the fourth centuries AD). Oneofthem is
the type GLORIA ROMANORUM:

tlve. int: Antioch.

Among the coing collected on the
surface during the explorations con-
ducted by the French Mission of Ar-
chaeological Co-operationinSriLanka,
the large majority represent Roman
"third brass” and their imitations.
Among the most spectacular ohjects
collected by us thanks to the courtesy
ofavillageris asmall terra cotta pitcher ;

to the information we could gather

was filled with Roman coins. When we
vecovered it, there were abouteighteen
Roman Third Brass stuck to the inner
surface .of the pitcher. Besides, the
[|mierced whole islarge enough to insert
'Roman Third Brass. alone

: It-has been suggested by many nu-
-mismatists that Roman coins disap-
peared from circulation all over the
«country by the mid 7th century. The
fall of Alexandria in Egypt in 638 may
have put an end to the direct trade
with Rome and the western world.

Lanka. - :
Obv Bust of bearded Chmst facmg

508
- foot of the Cross‘

brought to the island by the Muham-
' madan Arabs who were actively in-
from the Xth century onwards.

Apart from Roman third brass found
in thousands belonging to late Impe-
rial period, a certain number of

Sasanian coins are now attested in the

Egyptian Greek of the sixth century of

'ing to a description in hlS Chr:stmn
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emperor advancmg draggmg the eap-

converted into g money box. According. -

from the villager who found it, the pot.

We have however added to the list of
¢oins fromthe West, a very interesting
anonymous- hronze coin of the XIth
century found very recently m S

Gospels in the field, to 1. IC, tor. -

Rev. Patnarchal €ross. A twig at the ;.
Thls exceptional coin may havebeen

volved in trade in the Indian Ocean.

island. Cosmas Indicopleustes, the

ourerahbearswitnesstothe presence of _' : :
Persian traders in Sri Lanka. Accord-

Topography 8ri Lanka was playmg an
important role in transmitting mer-
chandise between East and West, a

- role once played by Western India. -

Cosmas (XI, 15.) demonstrating the
central position that the isiand held in
international commerce says : .. the

island is a great resort of ships from all

parts of India and from Persia and
Ethiopia, and in like manner it dis-
patches many of its own to foreign
ports.-And from the i mner countries, [
mean China and other marts in that
direction, it receives gilk, aloeg, clove-
wood, sandalwooed, and their products,
and there it again passes on to the

- outer ports, I mean to Male, where

pepper grows, and to Kalliana, where

_ copper is produced, and sesame-wood,
: ard material for dress; for it is also a
- great mart of trade ; and to Sindu also,

where musk or coster is got, as well as
Androstanchus, and to Persig and the

‘Homerite country, and to Adole, Re-

ceiving in return the traffic of these
marts and transmitting to the inner
ports, the island exports to each ~of
these at the same time its own prod-

.ucts” (J. W. McCrindle, 1901: 160-1), -

By publishing three coins of the

Sasanian king Yezdigerd 1 (A.D, 397-
417), Codrington put forward the hy-
pothesis according to which occasional
finds of small copper coins among the
‘third brass" show the dealing of Per-

“sians in the island. We have added

three more Basanian coins hitherto

unknown in Sri Lankan context. All of
them bear the same obverse and re- i

verse types: bust to r. surmounted by
crescent / Fire alter Wxth ﬂames and
two attendants

° the’ﬁ'rst coin is of XusroT(A. D 531
579) of the year 16, mint AYR,

® the second is of Hormized IV (A . D.
579-590), of the year 10, mint BBA, -

® the third is of Xusro II (AD. 591-
628}, of the year 8.

It would seem that w1th the deca-

dence of the Sasanian empire, the

Muhammadan Arabs began to reach
the Malabar coasts and Sri Lanka.

Almost at the same period Chinese

traders developed their commercial

-activities with theisland, It seemsthat

the Sri Lankan contacts with China as

- earlyasthesecond century were purely
“religious. ‘By the eighth century the

first trade links begin to take form. It
was with the sudden burst of trade

Dlgitied by Noolaham Foundation
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:activities between China and Middle

‘active trade relations between east and
~.end to the Sasanian powerin A, D. 850

- dynasty in China-As Axelle Rougeulle

ware, the best examples of which

‘the 8th century and were soon ex-

- heavy Chinese storage-jar fragments
found in archaeological context. ‘The |

‘turies the Chingse ships did not reach

“engaged in the rich trade came from |

_gems and cotton, According to Hasan

East from the seventh centuryonwards
that Sri Lanka began to play a decisive
role in the maritime trade between
east and west. The mainreason for this

west was the unification of Arabian
countries under the Islam putting an

on one hand and on the other hand the
establishment of power by the Tang

(1896: 158-60) correctly ohserved that
during this period, "silk, a perishable
material, lost the preeminent part it
played in the Chinese exports to pot-
tery, the famous poreelain and stone-

started to be produced in China during

ported in quantity”. As P.Y. Manguin
(1893) clearly shows that these ce-
ramics appear in the archaeologicsl
sites varying from Southeast Asia to
East Africa, along most shores of South
China sea and the Indian Ocean. After
the unification of China in A. D. 960
under the Song dynasty, ceramics be-
camethe major export product of China.

The imported Chinese ceramics
constitute the most characteristics sign
of the trade contacts that Sri Lanka
had established with China from the
eighth century. The first transactions
are revealed by the presence of three

earhest wares from Manthai are
products of the Tang dynasty (618
907). Tt was only from the eleventh
century that China developed exten-
sively its commercial chthltIeb wnt,h
Sri Lankd

: The aouth Indxa_n q:nnquest,s
nf the 1s]and which brought the exist-
ence of Anuradhapura as the capitalof |
the island to a conelusion, diverted the
trade centres. By this time Gokannain
the eastern coast and allthe portinthe |
western wet zone becamc, more 1mp0r-
tant : :

E. H. Schafer, (1963: 13) is of the
opinion that in the 9th and 10th cen-

the Persian Gulf, and the Lu'gest ships

Ceylon. Sri Lanka seems to have fur-
nished the Chinese markets withi ivory,

(1928: 9), the monk Vajrabodhi found
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Ancient Iron' Smelting in

Sigiriya Dam

by

Rose Solangaarachchi

bulla Region

Postgraduate Institute of Archaeology University of Kelaniya

tudies in the pattern of
ancient settlement proved
that they had characteris-
- tic technological systems
which were connected to
their environmental resources, Iron
was one of the critical technological
and economic resources in all ancient
societies. Iron making provides many
illustrations of the way in which tech-
nological innovations change the lives
of people in the community into which
they are introduced. It naot only af-
fected those actually engaged in pro-
duction but also had a more general
social, economical and political signifi-
cance in its influence on trade, urban
growth and patterns of consumption.

There are numerous references in
. ancientchronicleslikethe Mahavamsa,
Thupavamsa, Pujavaliya and inscrip-
tions, to the use of gold, silver, lead,
copper and iron in Sri Lanka from
Early Historic times. Archaeological
explorations and excavations carried
out in various parts of the island con-
firm such written evidence and records

of the metallurgical knowledge of our

ancestors. The earliest known date of
iron smelting,viz. 9th century BC was
established through C14 dating of an
archaeological context from Aligala,
Sigiriya.! It is thought likely that this

- technology was adopted at some point
in time during or hefore the 9th cen-
tury BC. The results yielded from the
excavationsin the Anuradhapura Cita-
del area have confirmed this evidence
futher.? ;

‘Itisimportant to ascertain whether
Sri Lanka had an indigenous metal
technology and if so, what the charac-
teristics of such a technology could
have been. The study on pre-modern
iron production in Sri Lanka seems to
have started in the 19th century.Early
descriptions and investigations such
as those of John Davy,’ Ondaatje,*

.Economic Review Oct/Nov. 1997

Coomaraswamy® and Hadfield ¢ have.
- indicated ‘that Sri Lankan iron and

steel technology occupied a significant
place in the South Asian iron technol-
ogy complex,

In the late 1980's important break-

‘throughsin the archaeological investi-

gation of this subject were made hy the
Postgraduate Institute of Archaeology
(PGIAR) - in collaboration with the
Swedish Board of National Antigui-

ties, under the Settlement Archaeol--

ogy Research Collaboration Project

- (SARCP) in the Sigiriya-Dambulla re-

gion” and by the Archaeological De-
partment workingin collahoration with
a British team at Samanalavava on
the bank of the upper Valave river.®
However, in addition to these two sites,

the remains of iron smelting furnaces

unearthed at Ridiyagama (under the
Department of Archaeology and the
French Mission of Archaeological Co-
operation) in 1995,° and explorations
conducted in Alahara in 19921
Tunnana, Yabaraluwa and many sites
which area located in the lower Kelani
valley region in 1996 and the exist-
ence of iron slag mounds throughout
theisland, bearevidence that thistech-
nology was widespread.

Excavation , furnace construction
and technological evaluation

Research and scientific activities
presented in this paper, were princi-

‘pally focused on this major 'factory'

site at Dehigaha-ala kanda near
Alakolavave village in Sigiriya, iden-
tified in 1988 and excavated in 1990
and 1991. This site is situated 8 1/2km

_south-east of the Sigiriya rock. This

iron production site which is hidden in
deepjungle 1 1/2km from Alakolavava
village is demarcated on the north and
the west by chena cultivation and on

the east by the Kiri Oya which is one of

the major waterways fe_eding the

BN
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- Bigiriya area. In the Kiri Oya valley
alone, there are more than 20 iron. |
production sites. Excavationsrevealed -
a series of furnaces and a massive slag

heap covering the site of nearly 3,750
m®. Archaeological research enabled
the identification of large scale iron
production using an advanced bloomery

process with magnetite ore(Fe,O ) Bk ok

the site. Pieces of iron slag of various
sizes and shapes, slag mounds covered
with soil layers and the research car-
ried out bear testimony to the extent of
production and the stage of develop-
ment of the technology.

Figure 1 : The study region with

iron production sites

Systematic excavations conducted
overtwoyearsintwo stages and spread.
all over the site have led to the discov-
ery of several furnaces used in iron
production. These furnaces were made

by carving the bedrock into an oval

shaped pit. In every excavated furnace
the front wall was missing. The reason
for this may be that the wall had to be

Lroken to enablethe spongyiron bloom |

- which was the final product of fur-
naces of this type - to be taken out.

The height and shape of the con-
struction had the capability to control
the temperature and ensure the
strength ofthe furnace. The height of a
furnace when reconstructed with the
remaining fragments seems tobe about
2m. The width at the bottom of a fur-
nace was 80-95cm and the depth (east
towest)was 40-60cm. Taking the abave
aswell as the height of the furnaceinto
consideration it is evident that the
furnaces at Alakolavavawererelatively
broad. This construction feature also
had the capability to control the tem-
perature at a suitable point to obtain a
high preduction activity from the pro-
duction process. '
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Slglnya, it becomes “clear th:

long hefore the 5th century or aniza-
tion, there were iron production and
related socio-economicactivities in the -
Sigiriya area. Sm:ularly, a thorough
study of ancient BCODOII']IC patterns .
show that the ecenoxmc structure i

the Raja Rata, i.e. the irrigation and
agricultural society, was based oniron
use. . -

In the 1920s, the archaeologist
Hocart observed that the transition

Arom limestone to granite asa building
‘| material took place in the 5th cenfury. -
| AD. He draws special attention. to the

use of "square hammered stones” in

the constructions of the glgu'lya fe\r- :
tress wall and the cyclopean style stone’

walls at Mapagala.?0?' The ability to

cut massive blocks of granite of the
‘| types mentioned above probably de-
pended on major developments in the ...

production of iron and steel in the

Sigiriyva hinterland: Thls finds further

support in the quality of the granite
carving of the stone thrones in the
assembly hall and in the palace on the

summit of the Slgmya rock.

Tron productlon and commum-
tles

In the study of socio-economical

system which was relevant. totheiron

production activities in ancient time,
we have formulated some general
themes to: d]SCUSS’

W_hat demand_s have the various

-methodsof ironmaking made on the

supply of raw materials and labour
and its organization ?

How has iron been distributed and
used ?

Whatkinds of comniunity ororgani-
zation have developed to supply the
needs of the industry ?

Production facilities mlght ‘be built
and operated.by a social group and
transport, trade and distribution might
be arranged on a large scale, involving
amore complex social organization, In

‘more recent times the different stages

of the: iron production process have
been associated with particular castes,

| Those who extracted the jron from the

ore were called the yammanno caste,
while the producers of 'steel' or iron
tools belonged to the navandanna or

aacharicaste, The Brahmi inscriptions.

ot Pre-Chnstxan times
- existence of craftsman in different

kinds of metal. They are referred to as
habard (1r0nsm1th) tabakara (copper-.:

_ smith)and fopasa (tinsmith). The word

in the iron production process such as
bellows, blow pipe, anvil, tongs.® .

In folk songs or jana kavi, handed
down from generation to generation
which refer to iron producers, a clear

dlstmctmn is qhown between the

vamanno and the aachari or havanda-
nna caste. In ancient times the caste
system was mainly occupation based.
As a result, technology was preserved
by being handed down from genera-
tion to gcneratlnn The caste systemin
ancient Sri Lanka was evolved tomain-
tain the socio-economic systems of the

.day. This socil pattern changed with

the advent of foreign. rule and as a
msult the traditional technologlca]
know-how was lost under colonialism.

Another reason for thisdecline wasthe ;

import of cheap steel and iron imple-

- ments from Europe and the inability of

theindigenous iron producers to adopt
new advances in technology.
Frequency of produ'cti'on :

The app_roximate_ifolmne_of iron pro-

duction can generally be -'estlmabed
-from the amount of slag remammg on

the site. However, most of the slags

remain buried under soil layers. Ac- »

cording to rough calculations, more
than 10,000 tons of iren had heen pro-
duced at the Alakola\rava site. '

A study of the high tethhblogical
knowledge possessed by these iron

masters; thehighly developed furnaces |

used in the process, the high iron con- _

tent of the iron ore used, the iron con-
tentofslagetc. makesitelearthatthey

were capable of producing very high
quality iron relative to the amount of
raw material used. The high quality of
iron produced, the quantity of output

and the nature of the organization of -

production suggest industriallevel pro-
duction for use beyond the Slgmya -
Dambulla region, for local purposes
such as agriculture and war, and even
possibly for export. There was written
ei?idence of that blacksmith of Kan-

dyan period used ta supply certain

quantlty of steel for the royal treasury

noolaham org \ aavanaham org

S, speak of the ; _

- _ some records in;
“aboutthe Early Historicsite of Ka.mre_}, :

~ natural vegetation and natural re-

: mcludmg about 5of sxmﬂar magmtude 4
kabara derives’ from the Pali word
' kammara.” The ancient texts of Sri

' Lanka also recorded 1n1plemen1:s used

- ral and the Medlterranean regmn =

thelr semce rent or ra;akanya an

: A total of 35 iron: pr:oductmn sﬂ;es

:ave been found i inthe area. There are-
hbormg India

situated on the banks of the river Tapi
which was dated to the same period as
the Alakolavava production site. This
site was mentioned in a Greek mari-
time guide Peripius Maris Erythraei
as a coastal trading station engaged in
the export of iron to the Red Sea litto-

In cons1der1ng anment productlon
.systems there is evidence to suggest
that the dmtnbutlon of Sri Lanka's

sources played an important role in its
socio-economic patterns in ancient pe-
riod. The 1ndustry of iron might be
influenced the economic and political
development of the island during the
pre industrial era,
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contnbutton to thls field was made by '

Dr deSilva (1962) who provided a clear
! penodnzatmn_

It is seen from de Silva's (1962)

unpublished dissertation and his im-
portant article in Ancient Ceylon (No.
- 1, Jan. 1971) that his chronological
studies were based on a total of 26
- samples from 23 sites. Ttisa partofa
projected programme to continue this
pioneering work further, Further in-
vestigation will enable us to test and
- develop de Silva's (1971) hypothesis,
groundedin cross-sectional studies and
. physical and chemical analysis, and to
| use it as a basis for evolving what will
- undoubtedly one day be a more com-
- plexchronalogical model. Theelabora-
tion and 'finalization' of that model
would then provide an excellent cali-
- bration for the technological dating of
* extant paintings without recourse to
* spectroscope analytical techniques.
-This may also help us to confront that
vexed question, to. what extent those
Kandyan period paintings, which are
found in early. temples, contain sec-
tipns of pamtmgs from the lost art of
the previous 13th-17th century period.

My own work in this area began in

_ 1983, and forthe time being L have only
three important obhservations to make,
all of which need furtheri investigation.

Two of theserelate to the technique
- of the Early (EHP) and the Middle
- Historical Period (MHP) paintings,
ie. the period extending from about
. the 3rd century B.C. to the 13th cen-
: tury. These two observations are in-
- terconnecied, one supports the other.
Following de Silva (1962 and 1971),
- there is general agreement that the

technigue of Sri Lankan painting is-

essentially a tempera technique. How-
ever we must recognize that there is a
possibility. that the exposure to the
elements, especially exposure to exces-
sive humidity of tempera paintings
. exeeuted on lime renderings and lime
based paint receiving layers,  could

produce a natural fresco effect after a
. certain period of time (Moriens 1972).

This phenom_ehon can be elaborated
as follnws:

When a wet; lime-containing ren-
dermg with a thin coating of lime on its
surface beging to dry, caluum hydrox-

ide  from within the rendering mi- -

grates towards the surface and on the

Ca (OH)2 i Co2

surface begins to read with carbondio -
xide in the environment to form cal- .
cium carbonate The chemical reaction
here is: i

i e (‘a(‘03 + H20

Since carbonizatwn-_s’tar-ts" on the
surface and due to the¢reation of wa-
ter, the ‘pures of the rendering get
blocked with time. With this develop-
ment, the migration of caleium ' hy-
droxide to the surface and also the
induction of carbondioxide gas into the
rendering gradually slow down. Thus,
the calcium hydroxide in the render-
ing remains there without coming into
contact with carbondioxide gas, pre-
venting the conversion to calcium car-
bonate. However, this trapped cal-
cium hydroxide can migrate to the sur-

face at a later date due to the effect of

moisture or increasing dampness, to

“carbonize on the surface. If this phe-
.. nomenon took place in the paintings at

sites'such as the Thivanka Temple at

- Polonnaruva, at the remaining red

stripesatthe Royal Palace of Parakar-
ma bahu, alsa at Polonnaruva, and at

 Sigiriya those paintings’ might have

been naturally ‘frescoed’ giving them

_extra strength to withstand exposure

to the elements, especially to high

levels of humldity (Mora and Mora:

1984:12 ). The definitive test for thisis
the examination of the surface layer
with an electron scanning microscope.

In the context of such observations

it would be pertinent to re-discuss the

technique at Sigiri and of Early and

Economic Review Oct/Nov. 1997
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Middle Historical Period paintings in
general. De Silya (1971) rejects the
possﬂ:uhty of the existence of the

fresco technique completely and his

arguments leave little room for doubt.

. The basic arguments he puts forward

in support of his view (as deduced from

- _hIS unpubhshed thesm) are these

1 ‘An organic bmdlng medlum can be £
detected with the pigménts at Sigiri
and in other Early and Middle His-.
torical Period paintings in general.

- In the 'true fresco' technique no or-
ganic binding medmm is. r(,qulred o

2. Cross-section studles of ese pamt-
ings do not show a paintlayer that

. has diffused into:the surface of the |

surface of the ground, instead a dis-

. tinctly separate layer can be seen.

4 Visual examination of the Sigiriya
.or other paintings does not reveal

.. joints or ‘giornate' mark which are
. presentin 'true fresco' paintings.

We may briefly conmder each pomt

in this argument

1 The presence or. absence of an or-
ganic binding medium cannot be
taken as a definitive test, for there
-are many examples elsewhere in
the world where both the ‘fresco’
and tempera techniques have been

. used in one and the same mural

painting (Mora and Mora 1984:
plate v.) -
2. The penetration of pigments from
the paint layer to the PRL is not
characteristic of 'true f'resw Across
section of 'true fresco' too normally
presents a clear separation between
the plaster and the paint layer as
found in tempera paintings (ibid
plate v.)

3. Although it is true that Jmnts gen-
erally cannot be seen in ancient Sri
Lanka paintings, but this is not en-
tirely so at Sigiriya. Here it is pos-
sible to see that the immediate area

-around the figures is marked out
_from the surrounding area. How-
ever, this aspect requlres further
mvestlgatmn

Thus it can be seen that ‘the data
and arguments put forward byde Silva
to support his contention may need re-
investigation and reconsideration, I
must stress, thatitis not my intention
to suggest that the Sigiriya and other
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the 'true fresco’ technique. It seems
‘thatwe still have to study the material

'SIDTJ.

perhaps by trial and error, of the 'natu-
ral fresco reaction' and that in deing so
that they had anticipated theco nscwus
invention of true fresca

If we cons'ider the fact, that the
Sigiri painters used an organic bind-
ing medium also in the lime render-
ings (de Silva, 1971), one can suggest
that the addition of the organic bind-
ing medium was a mere contribution of
the traditien. Tt is important to re-
.member that before the 5th century
AD. lime was not used in rendering
(Silva 1971)and thus it was a necessity
in the pre-Sigiriyatechnique to ensure
the secure adhesion of the components
of th{, ground and ‘the ground to'the
support, a practice which was ‘then
continued during subsequent periods,
even aﬂ:er the adoptwn of hme‘ 35

My thlrd abservatlon is r(,ldted to

‘the Kandyan ‘period (Late Historical
Period - 11) and renderings of the early
19th century paintings executed in the
Kandyantechnique. The main reason
for this undue fragility may be attrib-
uted to the hon-mixing of 'a drying oil.
Our experience at Dambulla is that,
- the ceiling paintings of the latest cave,

Larly and Mlddle Hlstoncal Period
paintings in Sri Lanka are executed in

extenswely before coming to a conclu- - o
] However, it is hkely that the
ancient painters had some knowledge,

‘ment wasagum, the- t-r_zi__@itibnal pam_

the fragility of the yellow pigment of

completed in 19 15 have lost adhesmn _'
to the rock ceiling in many places,
whlle the older, 18th centuz’y ce1hng

pamtm gsin theseeaves, u_nder sxmllar

* and worse climatic or!.dltlons arestill -

well adhered to the rock ceiling. The

desccndantq of the traditional artist-
 craftsman who executed the paintings

of vihara 1\10 5 at Da.mbulla maintain

_that they do not use any oil, such as
‘dorana oil' to their rendermg mixtures -
orplgm(,nt mlx’sures(Nalde pers.com. .
1986, June). This probably couldbethe
reason for the extraordmaryweakness :

- these renderings. The long term-

consolidation effect given by a drying

il is that it can create a laitice - like

structure within therendering by eross

_.g between the 011 mn]ecules

\mth orga.mc Slnc:(, ‘this yellow p1g_

i i
<ty .-mpl.unm_ ypigpum helapatare
tehnupres, anpuldizhed P03 dueie:

Middle Hlstoncal Perlod sites, (5th-
13th century).

= Examlmng the Later Hlstoncal Pe-

 riod paintings (LHP 1D for the pos-
_sible existence of renderings and
paint layers from the LHP - I, in
order to determine then’ tachnol-
SOy
3. Studying the aging patterns and
_degradation products of materials
currently used by traditional paint-
-ers under artificial aging. - -

In theimportant area of the study of
the pigments themselves, we have not
yet planned any substantial research
programme and would welcome infor-
mation or collaboration in this regard.
My paper is merely an overview of the
exigting situationin the study of mate-
rials and techniques, presented here

_ for the benefit of advice and sugges-
" tions from colleagues from the neigh-
bourmg SAARC countries. . - R
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Mo anagement of Large
Archaeologzcal Sites

by

Gamini Wijesuriya.

Dzrector (Arch. Conservation) Department of Aréhaeo!ogy

t is widely accepted that the
- archaeological heritage is a
fragile and non - renewable
~ cultural resource. This de-
mands a high level of manage-
ment skills to deal with these resources.
The managementofthe archaeological
heritage comprises one or more of the
_ following aspects; Inventerization of
monuments and sites and other mov-
ahle objects; Adoption of integrated
1 protection policies; Preparation of ad-
- equate legislation to cover all types of
matters such as protection, to prohibit
~ destruction of different forms, to allow
all types of investigation; Finding re-
quired fiinding; Scientific investiga-
tions range from non-destructive tech-
niques through sampling to total exca
vation; Congervation, restoration and
maintenance; Presentation, informa-
+tion, interpretation; Public participa-
tion of different sgorts; Professional
development; International coopera-
tion; Institution building.

Archacological Heritage

" The Antiquifies Ordinance of 1940

{revised in 1956} 1s the principle legis- -

lation governing the management of
the archaeological heritage of Sri
Lanka. Under this ordinance there are
two types of propert1es They are as
follows :

1. Ancient Monuments; According to
the Antiquities Ordlnance an Anclent
Monument means

any monument lying or being or
heing found in Sri Lanka which dates
or may reasonably helieved to date
from & period prior to the second da.y of

| March, 1845 and ‘includes

(a) any other monument which has
“heen declared to he an ancient
‘monument by an order published
in the gazette 'under Section 16.
Under Sectiori 16, the Minister can

declare any building built before

" ‘Economic Review Ocﬂ-Nbv 21957

1850 as an ancient_mbnument.
(b) any tree in respect of which an

order under Section 17 has been

~ published in the gazette.

“Such monuments can be situated in

state or private lands and those in
private lands are demgnated ag 'pro-
tected monuments :

2. Archaeolog‘lcal res‘erves-_ i
These are large areas with more
than one monument as against indi-
vidual bu;ldlngs _ment*oned above but
limited only to the state lands.-

Procedures and power required to
manage ‘the above are given in the
Anthultles Ordmance

Large Archaeolog:ca.l Sltes
There is a major shortcoming in

identifying monuments and sites in
this manner, In particular, such iden-

‘tification has led to the fragmentation

oflarge archaeologicalsites which need
to be considered as one whole to under-

‘stand the proper meaning and also for

the maintenance and presentation. For
instance, the ancient city of Anurddha-
pura consists of an area of about 408q.
kkm where there are elements intercon-
nected such’as the citadel, numerous
monasteriés, othersettlements and in-
frastructure around them. With the
ahbove identification system, only iso-
lated monuments or sites have been

‘grouped and listed for protection. There
“i8no power in the Ordinance to incer-

porate the entire area and prepare an

intéprated plan for protection and to

provide facilities for the pubhc who
visit these places. R

In Galle, only the ramparts of the
ancient Fort belong to the state while
all the historic buildings inside belong
to private individuals or institutions.
Its Iocated in the heart of a developing

noolaham org | aavanaham org

city as such the management strate- !

gies suitable to an archaeological site
with ruins cannot be adopted to such a

place. Tt is important that such situa- |
tions are handled by integrating the °

archaeological sites ‘into the overall

planning of the city and to have hew ;

institutions to handle them;

Today, éome oftheselargesiteshave ._

been recognized ‘as World Heritage

Sites by the UNESCO which requires

the government to’' maintain a high

level of management in these places. -
Ancient city of Anuradhapura, Polonn- ©

aruva, Sigiriya, Kandy, Galle and the
Temple of Dambulla are in the \Vorld
He1~1tage hst

Tt is proposed in this paper to out-

line some of the management strate-
gies adopted for large archaeological

sites of this nature. Since, Antigquities

Ordinance donot have sufficient provi-
sions to handle such gituations, these

strategies have been formulated with '
thehelp of otherinstitutions and legis- |

lation. The characteristics of the indi-

vidual sites always tend to determine |
‘or dominateé major management strat-

egies. Itis thereforeimportant to adopt

a different set of ru]es for individual

sﬂ;es

Although individual characteristics .

of the sites have determined major

strategies, the following common ob- |
‘jectives constitute the key features of :
any management p]an :

& Cr’)_nduct 'resea_rch bhased on a set’
agenda and carry'out conservation |

on a set programme. (Conservation
priorities are determined by a varl-

* ety of factors, not only the ctmﬂltlon

of the menuments).

‘® Conserve .and-cnntrn'l peripheral |
areasaround monuments and sites.

e
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- the World Heritage List. This princi-
ple hasbeen adopted for a large numebr
~of major Archaeological sites.

Am;_:iei_:nt Clty of S_i'giriya.
Unlike many archaeological sites in.

secular site. The main archaeological
areais an 'archaeological reserve' and
the Department of Archaeology can
exercise its authority to an extent of
400 yards around the site but not to the
largerlandscape. Apartfrombeing one
of the most important archaeological
sites, its palace on top of the rock, its
elaborate gardens, with moats and

siderable natural beauty. Thus, the
Sigiriya archaeological site with its
rural setting and large forest cover has
become partofalargerlandscape. This
has to be considered in any manage-
ment plan.'The economic potential of
Sigiriya is also a factor of reckoning.

About 12,000 acres of land contain-
ing natural forests, agricultural areas,
several traditional villages and a

were considered for a development
plan. In this case, the urban develop-
ment law was utilized and the plan
was prepared by a multi-disciplinary
~team of experts from Sri Lanka. The
development plan summarised its ob:
Jectives as follows: "Sigiriya has been
acknowledged as one of the World Hcr—
itagé Cities because of its b
Outstanding archaeological and ar-
tistic value. It is not only essential
that this heritage be protected and
p_rpserved for posterity, but also de-
velop and promote the economic po-
tential of Sigiriya as a cultural and
tourist centre. It requires that the
areain and around Sigiriva be com-
prehensively planned to provide for
its congervation as well as future

cultural value and to preserve the
natural environment"

‘lowing aspects: A Structure Plan; Con-
servation, preservation and environ-
mental p}utcction' Human Settlements
and Land Resources; Miner Irrigation
and Agricultural development Alter-

native E&ployment Tourism; Re-

search. %
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'Archaeojogy. This h'a's-_ﬁ_e]ped to man-
age a large archaeological areanowon

SriLanka, Sigiriyacanbe considereda

ramparts, make Sigiriya a site of con-

number of other archaeological sites -

growth'and also to maintain itsocio-

; The plan prepared includes the fol-

Within_ the ovérall plan, the Cul-

tural Triangle Préjcct'has' formulated
its own research and conservation

strategies for the drchaeologlcal epi-
centrt, of Slglrly 7

s the Cultural Triangle Project
of Sigiriya which initiated the pro-

gramme and got the urban Develop- |
ment Authority involved in the plan-

nihg process. All the relevant authori-
ties gathered at the initial planning
process and are being consulted at the
implementation ‘stages as well. ;
"The environmental factor required
the entire region to be considered as a
whole which meant new problems were
encountered. Under the Urban devel-
opment law and a multi-disciplinary
approach, solutions were sought to

“these problems while considering the

conservation of the entire region. In
this case, conservation and develop-
ment were integrated elements. -

Bacred City of Kandy

The major feature of the sacred city
of Kandy is the Sacred Tooth Relic
Temple which is the moot revered reli-
glous center of the country. This is
situated in the midst'ofa growing ur-

ban sprawl. Similarly its annual pag- -

eantisoneof Sri Lanka's most colourful
cultural events. The natural setting of
Kandy, with its forest, hills, and lakeis
its other vital aspects. The palace com-
plexiaround the Tooth Relic Temple
comes under ‘the purview af the De-
partment of Archaeology. In the close
vicinity is the city centre with its an-
cient layout and architectiiral fabric
which belong to private owners. The
infrastructure of the city is controlled

'by the municipality. The Urban Devel-
opment, Authority and the municipal-.

ity are involved in the planning of the
city.

The. !sacred .area' concept was

adopted for the development of the

major centre, but it was understood

that the greatest threat to the monu- .

ments came from the expansion of the
city which had resulted in changing of
theenvironment. Thereforeregulations
were made under the Urban Develop-
ment Law to control this growth. These
regulations can control the height,

density and character of buildings in
and around the city.
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Smtist_tcs on unemploymentare impostant for
several reasons. They indieate the number of
persons - whe..are  not employed during a
specified period and hence, the analysis of
unemployment statisfics presents a better
insight into the economic and social health of
a countr_v (Governments, researchand academic

institutions, aid domors, fmatm;al institutions,

pol1t1c1ans and many others make extensive se
of these statistics, but due to- differences in
terminology, ' definitions, measurements and

methods of data collection, the interpretation

of these statistics should be done cautiously.

In Sri Lanka, the-definition of the unemployed
tends 1o follow the  internationally agreed
definition’ of unemiployed reflected in the
International Labour: Organisation’s (ILO)
. Resolution on Statlsnes ‘of the Economically
Active Popu]atto_n
Unemploymentand Underemploymentadopted
by the 13th International Conferénce of Labour.
Sw.ustlcs in 19821 Accm'dmg to this defn'utmn
a person of working -age is. classified as

‘unemployed if diiring a spec1ﬁed reference.,

penod he or she was,

"thout Wprk" i.e. not even far one heur in
paid - employment: or self employment or
working for family gain;

"Currently available for work" whether for ._

paid-employment: or - self employment ot for
family gain; . .

"Seeking’ work” By takmg a.ctwe steps ina
specified - recent - period tp seek  paid
employment or sclf gmployment; -
The primary sources of data on L unemployment

it Sri - Lanka “are ‘the  population-’censuses-

carried out by the Department of Census and
Statistics’ (DCS), housshold sample. surveys
conducted by the DCS and the Central Bank of
Sri Lanka (CBSL) and administrative records

such “as - the" registration of unemployed

persons. The census of population condusted
before 1946 did not progide any information
on. unempluyment For the first time, the
cénsus  of population in 1946 “Collected

information on unemployed] persons Here, the”

unemployed were classified as those who had

previous employment, but were without work

at the time of enumeration. It ‘the 1953
census,unemployedpersons were cons:dered to
be those who had previous employment, but
were temporarily unemployed at the time of
data. collection. Persons who ere secking
employment for the first time were treated as
dependents rather than unemployed. In the
next census, in 1963, the number unemployed

Employment,

i __U_nemploy_m_ent_ statistics.

was underenuimeraied: The 1971 census used

“a _wider definition :for = the :unemployed,

including ‘discouraged workers, while in. the
1981 census, the -number of : unemployed

persons was derived as a residual category.

Thus - the unemployment - statistios * in the
population censuses cannot be compured over
time as they use different defmmons In
addmen due 10 . non- avaxlablhty of a census
after 1981 data for inter census periods wn]l

have to. be found from or.her sourees

Thersfore, household stirveys are used as he

‘miost popular source of data on ‘unemploymem

in Sri- Lanka The Quarterly Labour Force
Surveys cartied out by the DCS are based on
both direct interviews with households and
information - obtained  through
questionnaires. | This data: series is available
from; the first quarter of 1990, The survey,

covers a fofal sample of 10,000 households .
.across the country, except,the North and the.

East, the sample, which is designed to
represent the’ econonncally active _population,
including self-employed casual workers and

: _unpaid family workers,as well as first time job
Seekers i falrly comprehenswe

The Consumer: Fmance and Socio Ectmnmm
Surveys (CFS) conducted by the: CBSL:are
available “for ihe years: 1953, 1963,1973;
1978/79, 198182 and 1986/87. There are
dlfferenees in the rate of unemployment as
-measured by the DCS and the, CBSL,mainly
beeause of the dlfferences mn the deﬁmuon and

the Tower .age limit. of the labour

force. Accorclmg the. DCS the lower age limit
{510 years The Central Bank i:onsulers 1t to be
14 years

~ Apart from household surveys, 'unernployrrl'ent

statistics can be. drawn from administrative

~ “records: In Sri Lanka,a job bank system was
- cintroduced for the registration of unemployed

persons in: the Jdate: 1970°s,  but due . to
malpractiges the scheme was abandone;i in the
late 198(}’ . ;

obtained _ from
administrative records generally indicate low
levels of unemployment than those derwed
‘from household surveys. However, the data
from administrative records are not subject to
sampling errors, are relatively inexpensive and
can be released more frequently comparedwith
survey data, However, they cover only the
segment - of the population which uses

- employment insurance, and hence leaves outa

it icnt

survey -

spariom = el the
“Therefore; unemployment statistics' derived
from these two sources are cumplemenwry,
but not substltutes :

" popualatio

I'he defmtmn of unemplayment and its actual

measurement should  be Ll(}sely exammed

'Loneeptua]lv unempaoyment st.msm:s emrer
only thoss who are actively seekmg and -
available for work durmg a spee!fled reference
period. This leaves out persons who may want
to work, but for work during the reference:
period.Further,. unemployment' data may
indicate’ only a  part: of the unemployment
problems: in a couniry, i.e. the total lack of
work. This Jeaves out under utilisation of
skills, pamal lack: of work” and underp:ud_
eategones ;

Further, the classification of unemployment
data in Sri Lanka does not include
underemployed in rural and urban areas, In Sri
Lanka, where around 73 per cent of the
population live in rural areas, the unemployed
often ‘tend fo enter informal’ sector activities
since most® of them cammot afford to - be
unemployed. . There: ‘could be  high
underutilisation of their actual and potential
skills although they may be engaged in some!
form. of; economic activity. While some of
them maybe waiting for other employment or
addmanal work,. -they, are  copsidered  as

_emplayed. For exanmle, althuugh unpazd-

family workers are considered as employed,
their contrlbutmn tu the ecrmomy is marginal.

Sometimes, problerns arise ina s;tuatlon where
a person works in 2" very temporary, Towly
paid  job while also looking * for 'more
substantial work, Such pérsons are’categorised
aslemployed. In a simation: where'a student
who, is attending: school is. also /looking for
work, he would ot be included in the labour
force, Often, in these situation, as light
alteration or misinterpretation of one or more
features of the definition of ong or. more
features of the definition can entall a ma_]or
change in the statistical classification. In
reality,  border cases are inevitable in any
economy and these cases should be exammed ;
carefully in the hght pf the relevant smtlsu.:al :
cnteria 2yt

Ineonmsteﬁcies in definitions and concepts of
the: ' unemployed  hinder - comparison of
&lunemploymentdata over time, i

cBsy
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