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Marine Archaeological Investigations
along the Tamil Nadu Coast and their
Implications for Understanding
Cultural Expansion to Southeast
Asian Countries

Sundaresh
A.S. Gaur

The ancient ports on Tamil Nadu coast have played a dominant role in
the transoceanic trade and commerce with the Mediterranean and the
Southeast Asian countries since very early times. Important ports such as
Kaveripoompattinam, Mahabalipuram, Nagapattinam, Korkai, Alagankulam
are noted not only for brisk maritime trade but also for the establishment
of the Hindu kingdoms and spread of the Indian culture in the foreign
lands from beginning of the Christian Era up to the eleventh century ck.
Many such port towns that existed on the coastal region vanished or were
submerged by the sea, maybe due to coastal erosion, sea level changes, neo-
tectonic activities, etc. Ancient literary sources across the country refer to
the submergence of prosperous cities. These traditions, like the submergence
of the Golden City of Dwarka mentioned in the Mahabharata, the Sangam
literature refers to the submergence of Poompuhar and popular beliefs about
the submergence of the temples of Mahabalipuram, the ‘Kumari Kandam’
traditions of Tamil Nadu, etc., are well known as they are passed on from
father to son as local traditions. It may well be impossible to search for their
roots or find proof that such beliefs are based on facts. Nevertheless, many
archaeological explorations have been taken up in an attempt to verify the
historicity of these traditions.
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Sangam literature, one of the richest ancient literary bodies, preserved in
Tamil Nadu, gives ample historical accounts of maritime trade and commerce
prior to the Christian era. Sangam literature mentions about the flourishing
port town of Poompuhar, the capital of the early Cholas. The maritime trade
with the Southeast Asian countries through the port of Kaveripattinam was
confirmed with the item of Kalakam (Kalakattu akkam means ‘the goods
from the place of Kalakam’) (Rajan, this volume). According to Nagaswamy
(2007) Hindu images of Shiva, Vishnu along with Tamil inscription
mentioning Nangur, Manigramattar, Avani Naranam and Sena mukattars
were found at the ancient port town of Takuapa, Thailand; they prove close
contact with the Kaveripattinam trade network and with the Pallava kings.
The Manimekhalai mentions that Poompuhar was swallowed by the sea due
to the wrath of goddess Manimekhalai. Though the reference is only to a
supernatural incident, it may be taken as an echo of some actual sea erosion
due to high tidal wave surge that engulfed the city.

Mahabalipuram, also known as Mamallapuram, is well known for its
architectural marvels carved during the Pallava period. This place was still
famous among the mariners for its ‘Seven Pagodas’ during the early seventeenth
century CE. Mahabalipuram, ‘the city of the great wrestler’ was controlled
by Pallava kings from Kanchipuram, the capital of the Pallava dynasty from
the third to ninth centuries ce (Rabe 2001). Mahabalipuram literally means
‘city of the Great Bali’ in memory of the tradition when Vamana (Vishnu’s
dwarf incarnation) humbled the demon king Bali and caused his splendid
beachfront palaces to collapse beneath the sea (Rahe 2001). According to the
local tradition, six out of seven temples got submerged in the sea and the
surviving one is the shore temple.

Marine archaeological explorations have been carried out by the National
Institute of Oceanography, Goa at Poompuhar and Mahabalipuram (Fig.
10.1) to find out the submerged structural evidences of the famous port
towns, which carried out maritime trade with other countries in general and
Southeast Asian countries in particular.

These two famous sites are being surveyed to find out the remains of the
ancient ports and their locations. Marine archaeological investigations are
not only providing the information on submerged structures and cultural
expansion, but also provide scientific results regarding coastal erosion, shore-
line changes, etc. The details of the findings are described below.

POOMPUHAR

Poompuhar or Kaveripoompattinam is located on the east coast of India, at
the point where the river Kaveri joins the Bay of Bengal. Sangam period texts
such as Silappatikaram, Pattinapalai and later ones including Manimekhalai
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FIGURE 10.1
Map showing the survey area on the Tamil Nadu coast
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and Ahananaru vividly describe Poompuhar as the port capital of the Early
Cholas.

Land excavations at Poompuhar brought to light two brick structures that
have been described as wharves (Rao, 1987; Athiyaman, 1999), possibly

located on an ancient channel of the river Kaveri.

Coastal Archaeological Explorations at Poompuhar

During the course of explorations, a brick structure of eleven courses running
parallel to the coast was exposed (it is 1.2 m in width, 1.2 m in height and
4 m in length) (Fig. 10.2). A terracotta ring well with three courses was
exposed in the inter-tidal zone at Poompuhar (it is 25 cm high, 4 cm thick at
the rim, and has a diameter of 75 cm) (Fig. 10.3).

Four aligned brick structures of 25 m in length, 3.4 m in width were
noticed at an under water depth of 1 m, about 60 m from the high water line,
opposite to present Cauvery temple. The size of the bricks of the structures
is22x 13 x 6 cm.
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FIGURE 10.2
Brick structure exposed near the Kannagi statue in the
intertidal zone at Poompuhar

FIGURE 10.3
Terracotta ringwells exposed in the intertidal zone at Poompuhar

Vanagiri

Vanagiri is located on the coast about 1 km south of Poompuhar. The
eleventh century ce Yellaiyamman temple has collapsed and the remains
are scattered in the inter-tidal zone. Three terracotta ring wells (75 cm
in diameter, 15 cm high and 6 c¢m thick at the rim) were exposed about
300 m south of the Yellaiyamman temple at Vanagiri. A neatly paved structure
made of bricks, probably the floor of a house, was exposed in the inter-tidal
excavation (Fig. 10.4).
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then shoreline. A careful study of the map suggests that Tranquebar town was
well protected by a sea side fort wall, and that the Shiva temple was situated
sufficiently landward from this wall. It is estimated from the seventeenth-
century map, that the shoreline was then at least 50 m away from the fort
wall. The Masilamani temple located around 250-300 m from the shoreline
(Fig. 10.7). This observation unequivocally suggests that the shoreline has
transgressed about 300 m in the last 300 years, therefore infringing at an
average rate of one metre per year.

FIGURE 10.7
A seventeenth-century map prepared by the Danish rulers where the shoreline
and the protection walls are indicated at Tranquebar
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Offshore Explorations

Underwater explorations were conducted between Tranquebar and Nayak-
ankuppam for a distance of about 25 km with small grids of 250 m at
Poompuhar. The survey revealed several isolated objects such as rock boulders
at a depth of 7-8 m and 11-13 m opposite to the Masilamani temple (Vora
1987; Rao 1992; Rao 1991a). Further south of Tranquebar, sonograms and
echograms recorded the extension of submerged river valleys of Nandalar and
Uppanar (Rao 1991). Off Poompuhar, near the southern bank of the river
Cauvery, off Pudukuppam and off Nayakankuppam, between water depths
of 5.5 to 10.5 m, the presence of three major sites of interest was observed.
A few dressed stone blocks measuring 90 x 40 x 15 cm, a semi-circular
stone with a L-shape cut on its surface and many other irregular blocks
of sandstone were noticed in 5 to 8 m water depth off the river Cauvery’s
mouth. The other findines during airliftine operartions are brickbats and the
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early historic pottery of black and red ware, red ware, buff ware and grey ware
(NIO Technical Report 1995).

The airlifting operations in the north of Poompuhar revealed a few dressed
stone blocks in three general dimensions (30 x 20 x 5 cm, 65 x 40 x 10
cm and 60 x 35 x 10 cm), and brought to light potsherds of grey ware
and huge storage jars at 1 m below the sea bed. The echograms of the sub-
bottom profiler revealed a submerged palaco-channel of the river Kaveri to
the north of Poompuhar at 10 to 15 m water depth, with a width of 300 to
500 m, buried 20 m below the sea bottom (N/O Technical Report 1997).

Three structures identified with the help of geophysical surveys between
22 and 24 m water depth off Poompuhar were later confirmed by diving
(Vora 1987; Rao 1992; Rao 1991). They are lying in a north-south direction.
The first structure was located at a water depth of 23 m about 5 km offshore
and is oval in shape. The total periphery of the object is 140 m. North-south
length of the object is 40 m and east-west length is 20 m. The height of the
object on the outer edge is 3 m while on the inner side it has a maximum
height of 1 m. The height of the eastern arm is greater than that of the western
arm. The width of the arm varies from 3 to 6 m. The middle portion of the
object is covered with sediments and rock patches. About 40 m north of the
above object, two smaller objects of the same material were noticed. These
two objects are lying in east-west direction within a distance of 10 m. The
circumference of each object is not more than 15 m and their height is about
2 m. They have a maximum height in the centre and their edges are sloping
down. There are a number of wide cracks on the structures. A few blocks are
of 2 m in length, 1.5 m in breadth and 1 m in height. A few smaller blocks
measure 100 x 60 x 20 cm (NIO Technical Report 1995, 1997).

Significance of Submerged Structures

Underwater exploration in shallow water revealed a few well-dressed stone
blocks. One of them is semicircular in shape along with a number of eroded
blocks. This evidence suggests that stones were also used for construction of
buildings, but whether they were used for habitation or some other kind of
building is still not confirmed. Sangam literature mentions that buildings
were constructed of bricks. Airlift operation suggests that habitation site
was buried at least 1 m below sediment. The ceramic evidence suggests that
the habitation belongs to the early Christian era. In the Bay of Bengal the
high-energy zone can be considered up to a depth of 8-9 m. As this area is
much more disturbed by high waves, currents and tides, it is very difficult to
presume that some structures particularly of bricks that were mostly used in
Sangam Period would have survived in the high-energy zone. Only the stone
structures are likely to provide a clue to understand the plan.



Marine Archaeological Investigations along the lamil Nadu Coast 229

The explorations at Poompuhar and Tranquebar demonstrate that the sea
has gradually encroached upon the land to a great extent in recent years. It is
worth mentioning here that the Kannagi statue, said to have been installed in
1973 about 200 m from the high water line and was shifted for about 150 m
landward from its original place after it was destroyed by the sea during 1994;
this is a clear indication of the fast advancement of the sea. Similarly, other
monuments were destroyed in the vicinity by wave activity.

The erosion on sandy coastlines is due to less sediment supply from the
rivers, especially where dams have been built for reservoirs, and also due to
the shifting of river mouths (Bird 1984). Subsequently, the sea began to erode
the coastline, leading to submergence of several ancient coastal structures at
Poompuhar (Sundaresh et al. 1997). The Bay of Bengal is subjected to a large
number of high intensity cyclones, causing immense amounts of destruction
on the coastline. More than 42 major cyclones or depressions have been
reported from this area. The narrowness of the eastern continental shelf is also
another factor responsible for the coastal erosion. This shelf is less than 50 km
wide. Wave propagation over a narrow shelf results in low frictional loss of
energy and thus expends much energy on the coastline, causing great coastal
erosion. The removal of sand from the beaches results in destabilization and
destruction of coastal structures.

The archaeological evidence recovered in the inter-tidal zone as well as
offshore belongs to the Sangam period (third century BCE to third century CE).
Evidence in the inter-tidal zone, hydrographic charts, and the seventeenth-
century map at Tranquebar all confirm the shoreline recession. This suggests
that about 300 m recession of shoreline occurred in last 300 years at an
average rate of 1 m per year. If the same rate was continued for the last 2000
years, then ancient Poompuhar must definitely have extended much further
towards the sea from the present coastline. Relative sea level rise has also un-
doubtedly been taking place on coasts where the land is subsiding.

MAHABALIPURAM

Mahabalipuram is situated on the seashore about 55 km south of Chennai
and is famous for its architectural marvels such as the Shore Temple, the
Chariot Rathas carved out of single rock, Arjunas Penance bas-relief, and
several cave temples built by the Pallava king Narasimha Varman during the
eighth century. It is recognised as a World Heritage Monument by UNESCO.
A discussion has arisen due to the belief that six temples out of seven may
have been submerged. It is to verify this fact that underwater explorations
were taken up.

Mahabalipuram is said to have been a seaport right from the beginning
of the Christian era. An eighth-century Tamil text written by Tirumangai
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Alwar described this place as Kadal Mallai (Ramaswami 1989). A few Roman
coins of Theodosius (fourth century cE) suggest that Mahabalipuram then
had trade contacts with the Roman world (Dayalan 1992). The epigraphical
sources mention that the Pallava Kings had an active contact with Sri Lanka,
China and Southeast Asia. Pallava King Sihmavarman led two expeditions
by embarking on two ships from Mamallapuram. The Pallava embassy and
Vajradanthi, the famous Buddhist monk who introduced Mahayana Buddhism
to Sri Lanka sailed to China from the port of Mamallapuram (Ramaswami
1989). Archaeological excavations near Punjeri village, about 1.5 km west of
Mahabalipuram, revealed remains of the early historic and medieval periods.
The excavator has suggested that this place could have served as an ancient
port (Dayalan 1992).

Mahabalipuram was well known to earlier mariners as ‘Seven Pagodas’
since the seventeenth century. It is generally believed that out of seven temples
originally constructed, all but one were submerged by the sea over a period
of time, and that only the one known as ‘Shore Temple’ remains visible.
European travellers in the eighteenth and nineteenth century have recorded
this folk tradition (Ramaswami, 1989). Carr (1869) refers to the account
given by William Chambers (1869) after his second visit to Mahabalipuram
in 1776:

according to the natives of the place, the more aged people among them, remembered to
have seen the tops of several pagodas far out in the sea, since being covered with copper,
probably gilt, they were particularly visible at sunrise as their shining surface used to
reflect the sun’s rays, but that now the effect was no longer’produced, as the copper had
since become incrusted with mould and Verde grease.

To confirm the popular tradition, underwater investigations were carried
out at Mahabalipuram. The survey comprised geophysical methods and un-
derwater visual inspection by diving.

Underwater Findings

The seabed off Mahabalipuram in depths ranging from 6 to 15 m is highly
undulating, with variation in height from 1 to 6 m. Granitic rocks with
patches of coarse-grained sand carpet the floor.

Several rectangular and square shaped structures appeared on most of the
sonagraphs, particulatly in the northern part, showing groups and clusters
of blocks arranged in a systematic pattern, mostly discontinuous short linear
structures parallel to each other. Strong reflections of the images suggest that
they are massive hard bodies that are well shaped. Some natural irregular
rock outcrops are also associated with these linear structures. It appears
from the entire sonagraphs in the study area that some significant parallel
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FIGURE 10.11
Plan of a submerged structure of Mahabalipuram
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Dating of Underwater Structures

Ancient Tamil literature does not mention Mahabalipuram but the poem
Perumpanarrupadai, dedicated to Tondaiman Ilamtiraiyan, a king of
Kanchipuram, describes a port called Nirppeyarvu that could either be
identified with Kanchipuram or with Mamallapuram. The place has been
dated to the end of second century cE (Ramaswami 1980). Similarly, early
foreign travellers also do not mention this site, but the author of Periplus of
the Erythrean Sea(Schoff 1974) mentioned a port called Sopatma, which may
be identified with Sadras, situated about 20 km south of Mahabalipuram,
and which was a small port during the early centuries of the Common Era.
Ramaswami (1980) mentions that the Pallava King Mamalla set his workers
working on the rocks for the first time here in the seventh century CE; thereafter,
this place became known as Mamallapuram. The name Mahabalipuram,
therefore, is of late origin.

The archaeology of Mahabalipuram commences from the early centuries of
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the Christian Era as a few Roman and Chinese coins were found (Ramaswami
1980). Two Pallava coins bearing legends read as Sribari and Srinidhi have
been reported in and around Mahabalipuram (Dayalan 1992). One of the
inscriptions of Narasimha I mentions that he (Narasimha I) is the first person
to introduce the construction of cave temples in granite. The zenith of human
habitation around Mahabalipuram was during the Pallava dynasty, therefore,
these temples may not be less than 1,500 years old.

Ramaswami (1980) refers to several accounts of the Europeans about the
submergence of the city and the tradition that ‘a large city and 5 magnificent
pagodas have been swallowed up at this place by the sea’. Rabe (2001),
Chambers (1869), Hancock (2002), Mohan and Rajamanickam (2002)
believe that out of seven temples carved out of granite during eighth century
CE only one has survived and the rest have submerged. However, based on the
facts that the rock art sculpture was encouraged by the Pallavas at this place

and most of them were made during that period, these structures may be
1,200-1,500 :years old.

Mahabalipuram as an Ancient Port

On the western side of Mahabalipuram, about 1.5 km within the hill region
known as Mallar, at Punjeri, just on the western bank of the Bunkingham
canal, Early Historic and Medieval period habitations were discovered
(Dayalan 1992). Probably, this Mallar area could have been the ancient
harbour situated in the backwaters, an place for safe mooring. The boats
might have entered either from Sadras, where there is a channel between the
river and the sea, or by the existing canal 3 km south of Mahabalipuram.
Considering this evidence, it may be concluded that Mahabalipuram was
a port before the Pallavas. It became the principal port during Pallava rule,
from which voyages to Sri Lanka and Southeast Asia were started. The port
functioned until the early British period, when there are mentions of British
ships anchored at Mahabalipuram (Ramaswami 1980). With this evidence at
hand it may be said that Mahabalipuram was an active port for 2,000 years.

Possible Causes of Submergence

Geological studies carried out in the waver depths between 20 and 30 m in
the central eastern continental shelf of India have indicated the evidences
of submerged beaches and beach ridges formed during lower sea level times
(Mohan Rao et al. 2001 & 1989; Mohan Rao and Rao 1994). Srinivasa Rao
et al. (1990) obtained a radiocarbon date of 8,200 years Bp for the carbonate
sample recovered at 17 m water depth in the Nizamapatnam bay in the east
coast of India. Banerjee and Sengupta (1992) have broadly identified two
low stands, one at around 30 m and other at around 100 m depth based on
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anomalous sediment, geomorphic, palacontological and geological criteria.
However, the shelf of Tamil Nadu coast is believed to have undergone severe
tectonic activities, because of which the sea level history varies from place to
place.

It has been observed that many places that were along the shore some
centuries ago are now a few miles inland. Coringa, near the mouth of the
Godavari, Kaveripattinam in the Cauvery delta and Korkai on the coast of
Tinnevelly, were all flourishing seaports about 1,000-2,000 years ago, but are
now defunct due to siltation or erosion. Their present position some distance
inland may be attributed to the gradual growth of deltas of the rivers at whose
mouths they lie. Similarly on the Tinnevelly coast, in the Valinokkam bay,
a submerged forest has been noticed, with numerous tree trunks of about
0.6 m diameter at the base, getting exposed at low tide over a bed of black
clay containing oyster and other marine shells, a clear indication of earlier
prevalence of marine environment (Krishnan 1968).

These references clearly indicate the violent fluctuations in the sea levels
and shoreline in the last few thousand years and a clear trend of changing
shorelines at places in Tamil Nadu.

Sea level and shoreline changes and the tectonic history of the region
are very critical in determining the dates of the structures. The sea level has
fluctuated between 2-6 m about 2-3 times during the mid-Holocene period on
both the coasts of India (Merh 1987). The history of sea level fluctuation has
been documented on the East Coast of India for the last 5,000 years (Banerjee
2000). Krishnan (1968), Mahapatra and Hariprasad (1999) also point out that
the major and important factor affecting the Mahabalipuram coast is erosion:
severe erosion at Kalpakkam, south of Mahabalipuram, due to long shore
sediment drift, has also been reported (Mahapatra and Hariprasad 1999). A
recent study suggests the rate of coastal erosion in and around Mahabalipuram
is 55 cm/year (Ramiyan et al. 1997). If the same rate has prevailed since the
last 1,500 years, then the shoreline at that time might have been around
800 m eastward and all the structures noticed underwater would have been
on the land. If the rate of coastal erosion derived for Poompuhar, located
125 km to south, were applied for Mahabalipuram, then the structures in
-5 to -8 m must have been on land 1,500 years ago (Sundaresh et al. 1997).

Interestingly, due to the recent construction of semi-circular breakwater,
the shoreline over a stretch of 3 km north of the Shore Temple is experiencing
accelerated erosion (Subramanyam & Selvam 2001). There is evidence of
tectonic activity around Mahabalipuram during the early Quaternary period
(Murthy et al. 1995). However, there is no evidence of tectonic activity on the
coast during the past 1,200 years, as the Shore Temple has not been affected
(Mohapatra and Prasad 1999).
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From the above discussions, it can be concluded that coastal erosion
has played a major role in the submergence of these structures and sea level
changes might have played a contributory role.

The underwater structures, especially the long walls having 2 to 3 courses,
the scattered dressed stone blocks of various sizes, and the stones with
projections considered to be man-made may well be the remains of huge
complexes or the temples of the so-called ‘Seven pagodas’. As the Pallavas
encouraged temple architecture at Mahabalipuram during the eighth century,
these structures may be assigned to the same period. Mahabalipuram has
served as a port during the Pallava period. Part of earlier Mahabalipuram
town may have been submerged in the sea. Further investigations, however,
are required to fully understand the nature of these submerged structures and
their dates.

CONCLUSION

Poompuhar and Mahabalipuram flourished as port towns and led maritime
activities with Rome, China, Sri Lanka and South East Asia. The potsherds of
Rouletted ware, the Chola coins, Brahmi inscribed artefacts were also found
in Southeast Asian countries and were probably carried through Poompuhar,
from which similar coins were reported. Glass beads were also exported to
Southeast Asia during the early historical period from Poompuhar through
the Kaveripattinam ports, as the Manigramam was located in the vicinity.
The maritime archaeology evidence is further confirmed by the findings at
Kalakattu. The gopurams of temples of Kampong Prea of eighth century ce
and Prasat Bayang of Cambodia are said to closely resemble the Mamallapuram
temples. The early sculptures of Cambodia of the ninth century also resemble
Pallava sculptures at Mamallapuram (Nagaswamy 2007). Based on all this
evidence, it is clear that cultural expansion through maritime trade started
during the early historical period, if not earlier.

The marine archaeological exploration off Poompuhar and Mahabalipuram
brought to light several underwater remains and the traditions mentioning
the submergence of these towns have been partially confirmed.
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