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Evolution of the Western coastline of India
and the Probable Location of Dwaraka of Krsna
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Abstract: A description of Dwirakia and its environs, its growth and
final destruction as narrated in the ancient classics of Mahabharata,
Hari-vamsa, Skanda Purina and Vishnu Purina is presented and it is
shown that the Dwaraka built by Krsna could not be the Dwaraka
located at the western tip of Saurashtra, Geological evidence shows
(1) that the coastline of India is a rifted margin with present day
Saurashtra, Kachchh, Pacham, Wagir, Bela and other isolated masses
occurring as islands off the rifted western margin; (2) the greater part
of Saurashtra formed an island of explosive volcanic activity not
directly connected with the Deccan trap of the mainland; (3) the
existence of the Cambay basin, along linear sedimentary basin, more
than 500 km long with an average width of 50 km and maximum
depth of 7 km linked the basin with the Gulfs of Cambay and
Kachchh maintaining marine connection from early Cretaceous to late
Pleistocene and early Holocene (5000 years ago); (4) filling up of the
basin with enormous amount of alluvium brought by the rivers Saraswati,
Luni, Sabarmati and others - are presented as evidences lending
support to the view that the present day Dwaraka, isolated and far
removed from Mathura could not be the original Dwaraka
(Ur-Dwidraka) of Krsna Ur-Dwiraka was nearer to Mathura and could be
reached via Pushkara (near Ajmer) and Mt. Abu and in all
probability was located on the eastern margin of the Cambay basin.

The city either was drowned or washed away by the sea around
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1400 BC. West coast of Gujarat lies at the junction of the African,
Asian and Indian plates and is riddled with many active faults and
has been an active seismic zone. Authors make a strong plea for a
multidisciplinary study by a group consisting of oceanographers,
geologists, geophysicists, sedimentologists, engineers and
meteorologists to make an intensive study of the region and
elucidate the history of development of this terrain and incidentally
solve the problem of the location of Ur-Dwaraka.

Keywords: Western coastline of india, Indian Pre-history, Cambay
basin, Impact model, Dwaraka.

INTRODUCTION

In the recent past, there has been renewed interest in the
archaeology of the west coast of Gujarat. This has been mainly
driven by the desire to know more about the ancient town of
Dwaraka the capital city of Krsna. Here we donate this as original
Dwaraka (Ur-D for short) to differentiate it from the present day
city of the same name Dwaraka (69°E, 22.25°N) in Saurashtra.
Marine archaeologists, investigating this region seem to have
accepted Ur-D to be same as or at least very close to Dwaraka
(Gaur et al. 2004). This belief initially based on the opinion
expressed by Sankalia (1966) has been later supported by S.R. Rao
(1995). While Archaeological investigations have exposed a township
offshore Dwaraka, dated to second millennium BC, its connection
with Ur-D remains unproven. Krsna. and associated historical and
geographical traditions have come down to us through the texts of
Mahabharata, (MB), Harivamsa, (HV), Skanda Purina (SP) and a few
other Purinas. Hence, it is important to investigate these texts
critically to verify whether Ur-D could be identified with Dwiaraka or
not. Even if one may not be able to pinpoint where Ur-D was, it
may be possible to conclude where it was not. Not with standing
the fact, that Krsna and his legends have been among the factors
moulding the cultural foundations of the country, neither the history
nor the geography of his period have been clearly understood.
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Recently fyengar (2003a, b; 2005 in press) investigated the
issue of the historicity of Krsna based on celestial observations
mentioned in MB, HV, SP, Vishnu Purina (VP) and Bhagavata Purana
(BP). It was found that the observations are broadly consistent
with a date around 1500-1400 BC. While the figure may be further
debated, one could proceed with this as a working hypothesis for
deciphering geographical descriptions in the ancient texts. This
issue of where Ur-D was located remains an important topic. A
standard reference on ancient place names by B.C. taw (1954)
indicates that at one time Ur-D was thought to be near Girnar
region, before being identified with Dwaraki. Kosambi (1965) based
on internal evidence available in MB has argued that Ur-D could
not have been at Dwiaraki Munshi (1943) after taking into
consideration available evidences concluded that there are objections
to the present day Dwiraka being identified with Ur-D. Among the
famous place names that appear in the texts, Kuruksetra and
Mathura are perhaps the least controversial. Starting from Vedic
times through ltihdsa, Purana and the historical period, location of
Kuruksetra and Mathura has remained unquestioned. The same
cannot be said about Prabhisa and Ur-D, two other towns of
importance in Krsna-lore. It is interesting to note that the natural
relief, rivers and lakes mentioned in the texts match reasonably
well with the geography of Kuruksetra and Mathura (Growse,
1872). Thus, for UrD and Prabhisa also, the preserved
textual descriptions of geographical features and an evaluation of
the new geological information in the development of coastline of
Gujarat should prove to be consistent with observations. With
these points in mind an attempt is made in the present paper to
investigate further the above Sanskrit texts with a view to identify
Ur-D. In all the cases, the more relevant Sanskrit texts are presented
with brief translations. The collected material is discussed from a
geological perspective to draw meaningful inferences.



.| SaGlau () Sirsvmenig s1p-92

Mahidbhirata (MB)

MB refers to Ur-D in many places, but not necessarily in a
consistent manner. This may perhaps be attributed to the layered
formation of the text at different periods. In the very first book
called adi-parva reference is made to the last days of Yadavas near
the salt sea and the visit of Arjuna to help the people to vacate
the town of Ur-D (Ch.22.2,26). In sabha -parva, Krsna during his
conversation with Yudhisthira says:

vayarn caiva mahirayad jarasandha-bhayar rtada
mathurdm samparityajya gatidvaravatim prati ||
Mahidraji Due to fear of jarasandha we discarded
Mathurd and emigrated ro Dvaravati |

(Ch.13.65)

The alternate name of Ur-D being called Dwiaraka is seen in
Chapter 42 of this parva. A link among Ur-D, Prabhasa and River
Sarasvati appears in the third book vana-parva. Pandavas, in their
exile are advised to visit holy places. The description of the places
presents a geographical background of the region in which Ur-D
was located. This starts in Chapter 80 with a description of Lake
Puskara (26.5°N, 74.6°E), Narmadi, Carmanvati, Mt. Arbuda,
Prabhiasa, confluence of Sarasvati joining the sea and Dvaravati
roughly in that order.

tato gaccheta dharmajiio himavatsutam arbudam |
prthivyam yatra vaicchidram pirvamasit yudhisthira | |
tato gaccheta dharmajiio prabhZsam loka-visrutam |
yatra sannihito nityam svayam eva hutisanah ||
tato gatvZ sarasvatyih sagarasya ca sangame

tato dvaravatim gacchet niyato niyatas anah |
pinditake narah snatva laobhet bahu-suvarnakam ||

[Then, one should go to Mt. Arbuda, where in the ground a fissure
existed. Then one should go to the famous Prabhzsa,
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where fire is ever self-existent. Then having visited the confluence
of river Sarasvati and the ocean, one should go to Dviaravati and
next to Pindiroka]

(Ch. 80. 74, 77, 79, 82)

The above places are mentioned in a sequential order. The
confluence of a river with the sea is mentioned once again without
any specific place (v 85). After another 30 verses Viniasana, where
Sarasvati flows underneath the desert is mentioned. Chapter 86
provides another description with many differences but with same
place names. This time, Agastya’s hermitage is mentioned which is
not traditionally associated with Mt. Abu. The text in this chapter
describes holy places in Saurashtra (86.15-22) like Prabhisa, Pindraka
and Mt. Ujjayanta. This hill is not Mt. Abu, but probably a hill of
the same name in present day Saurashtra. The Dvaravati mentioned
in this chapter is not only different from Ur-D of Chapter 80, but
also negates its identification with present day Dwaraka, which is
far away from Mt. Ujjayanta.

In santi-parvan (Ch. 326.81-84) Visnu proclaims his (future)
incarnation on earth as Krsna at Mathura and his founding of
Dwaraka at Kusa-sthall. Such a description does not help in fixing
Ur-D, but it hints at Kusa-sthall being the name of a broad region.

In 3svamedhika-parvan, Arjuna is said to follow the sacrifical
horse all over India, including the southern parts. During his travel
along the western countries, Arjuna arrives at Prabhisa from south,
before reaching Dvaravati (Ch.84.10-53). This would indicate that Ur-
D was roughly north of Prabhasa. In mausala-parvan (Ch.8.40-47)
flooding of Ur-D by sea, and Arjuna’s efforts to escort the people
out of the place is described. The route taken by Arjuna was
through forests, mountains and streams to reach Paficanada, only to
be attacked by the Abhiras. There is no mention of crossing the sea
or of islands on the way. Thus, it may not be wrong to conclude
that Ur-D was connected with other parts of the country through
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land route. In the 17* book, Pandavas are said to visit the western

parts of the country to see Ur-D being submerged (pari-plutam) in
the sea (Ch.10.42-43).

Hari-vamsa (HV)

HV is an appendix to MB and is traditionally taken to be
between Itihasa  (history) and Purana (legend) and a primary
source for the early life of Krsna, later described in other Puranas
with additional legends. Reference to Ur-D occurs in all the three

books of HV, sometimes without any specific relation with the
main theme of the books.

Hari-vamsa speaks of migrations of people from east to west
giving the impression that it was a common tradition.

in chapter 55 of the second book, Garuda the mythical eagle
and vehicle of Visnu is introduced, to be searching for a site to
locate the new city. He says, “I shall go to Kusa-sthali in Raivata. |
shall survey the hill of Raivata and the region bounded by the hill
and the sea (suilodadhimtasraym). After selecting a site and clearing
the bushes, | shall report to you.” Garuda is said to go west of
Mathur3a, for his search (il 55.1-11). Upon his return, he describes
the site and the town as,

sagararamipa-vipulam prag udak-plava sitalam [

sarvatodadhi- madhyastham abhedyam tridasaih api ||

raivatam ca giri-srestham kuru deva surdlayam |

namna dvaravatl jneya trisu lokesu visrutaf

yadi syat samvrtam bhimim pradisyati mahodadhih. |
Lord! Make Raivata the great hill as your abode. That place has
many backwaters of the sea. It is cool due to the wind
blown over water, from the front. It is in the center of water

bodies, unbreakable even by gods. The town will be famous a s
Dwairavati, if the ocean gives the land around.

(Ch.it 55. 103, 110-113)
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Yadavas, travel west (56.19) in their exodus out of Mathura.
They reach the delta of a river near the sea-shore.

amipam sindu r3jasya prapetuh yadu-pungavah [
dadarsa vipulam desam sigarenopasobhitam |
vahananam, hitam caiva sikati tamra mrttikam [/
sdgarinila samvitam s3garimbu nisevitam |
visayam sindhur3jasya sobhitam puralaksanaih ||
tatra raivatako nama parvato natiduratah |
mandarodara sikharah sarvato’bhi virgate ||
tatraikalavya sumviso dronenadhyusitaciram |

Yadavas reached the delta of the king of rivers. They saw the vast
region beautiful with the ocean nearby and with red soil mixed
with copper coloured sand ideal for movement of vehicles. They
saw the place endowed with the symbols of a city, blown with sea
breeze. There, not far away in the Raivataka hill, the peak
Mandarodara shines from all around. There lives Ekalavya. Once
Drona had also stayed in that place.

(Ch.Il 56.22, 24-28)

In chapters 88, 89 the boat trip of Krsna when Pandavas
visited him is described. The trip included a visit to Pindaraka. The
descriptions indicate the sea was not very deep. In chapter 98, an
aerial view of Ur-D is described as seen by Krsna In the east was
Mt. Raivataka. In the south was Mt. Latavestana. To the west and
north were Sukaksa and Venuman hills. River Mandakini was flowing
around Dviravati divided into fifty parts. The town was at a height
with a trench all around. The nearby branch town was twice the
size of Ur-D.

The broad picture one gets from HV is that Ur-D was
roughly west of Mathura, but east of the sea shore in a land where
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salt was available in plenty. The city was a fort with four doors,
encircled with water channels or rivulets. River Sarasvati does not
find mention in HV, but Mandakini was said to be flowing around
Ur-D in fifty channels. This could be an allusion to the delta of a
large river approaching the sea. The commonalities between MB
and HV in locating Ur-D are clearly its western location from
Mathura, near the seashore. Both the books hint at the nearness
of Ur-D to Lake Puskara and Mt. Abu.

Skanda Puriana (SP)

Next to MB and HV, tradition assigns greater importance to Visnu
Purana and Bhagavata as far as the story of Krsna is concerned. However,
it is found that SP contains more number of geographical references
connected with Krsna’s time, than any other Puranic text. SP is the largest
among the eighteen Purianas. The seventh and last part of SP called
Prabhé'sa-khapg’a contains four books namely, Prabhasa-ksetra-mahatmya,
(PKM), Vastrapatha ksetra-mzahatmya, Arbuda-khanda and Dvarakz-
mahatmya. These books refer to Ur-D and Prabhasa as holy places, but
provide some more insight into ancient happenings. The PKM has been
reviewed in detail (lyengar, 2004) to understand the natura! disasters
described therein. It was found that the older tradition available in PKM
does not identify Prabhasa, with the present Somanath. in Chapter 9 of
PKM, a query is raised as to why Krsna chose Prabhasa for his last days.
In Chapter 10, the place, Bhallukatirtha, where he passed away is described
as being a small region of the size of a cow-hide, which cannot be
identified without knowledge of the scriptures. In Chapter 352, this place
is called Bhalla tirtha, where Krsna was cremated on the twelfth day of
the Bhadrapada month. Quite interestingly, it locates the place as:

visuvam vahate tatra nmaiam ady3pi parvati |

maghyim mighyim samesanti sarasvatyabdhisangame
Parvatil The solstice passes through that place even now.
"In the month of Migha every year, all the holy places

come together at the confluence of Sarasvati with the sea.
(Ch.10.22, 28)
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This statement would indicate that the latitude of Prabhasa
to be about 23.5°N, matching closely with present day Patan.
Further Pindiraka, which appears in association with Ur-D in several
of the texts matches with Pindwara (24.8°N: 73.07°E) of Sirohi
district in Rajasthan, not far from Mt. Abu.

DvirakiMahatmya is supposedly about Ur-D, but there is
little geographical information in this book. Ur-D is said to be in
Kusa-sthali on the west coast located in Anarta country (Ch.2.3-4).
The text informs that many places were washed away by the sea
(papluvire apnrave Ch.14.1) and they are now washed by sea and
covered by dust and water (plavitani samudrena pansunipyudakena
ca || Ch.16-44).

GEOLOGICAL PERSPECTIVES

We may now briefly examine what geology has to say about
the physiographic conditions prevailing during the Mahabharatha
and other ancient texts. The postulated position of Ur-D as reviewed

in the Sanskrit texts appears to conform with the broad geological
history of the region.

The most striking part of the NW coast of India is the
occurrence of Saurashtra as a craton not connected with the
mainland but by an arm of the sea filled up of deltaic sediments.
Kachchh also appears as an island together with the Great and
Little Rann, which represent vast inlets of salty water. Greater part
of the Rann is a massive gulf which has recently emerged out of
the sea (Merh, 2004). Other small land masses which make their
appearance are all islands like Pachham, Khawada and Khadir.
Further south, Bombay group of islands are to be considered as
only submerged islands not exposed above sea level.

The second part whose significance has not been fully
appreciated is the delineation of the Cambay Basin. It does not
end at the latitude of Baroda but extends as a rift-basin into the
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heartland of Gujarat for a distance of over 500 km having an
average width of 50 km and a maximum depth of 7 km. Figure 1
gives a picture of the basin in Central Gujarat.
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Fig.1. Geological sketch map of NW india showing effect of
Cambay basin separating the peninsular islands of
Saurashtra from the Gujarat mainland (after Choudhary, 2004).

Figure 2 emphasizes the islandic character of Saurashtra and
Kachchh. Speaking of the Rann of Kachchh, Wadia has stated “A
very little depression of this tract would be enough to convert
Kathiawar (Saurashtra) and Kachchh into istands.”

This famous Cambay petroliferous basin which was initiated
in the lower Cretaceous was filled up with marine sediments of
Eocene, Miocene and Pleistocene ages. What is important to note
is that it remained as a channel way, grown with marsh and Kuso
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Fig.2. Sketch map showing extension of Cambay basin separating mainland Gujarat
from Saurashtra and Kachchh which appear as islands completely detached. The
west coast line of India does not get terminated at the Narmada rift but
continues northwards forming probably the eastern arm of the Cambay basin,
while the northern extension of the Cambay basin was filled up by sand (Maru-
sthali) the southern extension continued as a shallow sea grown with weed and

grass {Kusa-sthali)

grass deserving the appellation Kusa-sthali (marshy land overgrown
with weeds) in contrast with ground northward appropriately termed
Maru-sthali (sandy desert). Growing aridity around 3000 BC
desiccated most of the rivers like Saraswati, Luni, Mahi, Sabarmati
which emptied into the basin. Even as late as 2000 BC however,
there was water and rivers were navigable.

The northern extension of the Cambay basin falls in the
greater part of the delta of Vedic Saraswati. We may presume a
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large part of the filling and creation of the delta is the contribution
of Vedic Saraswati and its tributaries. The characteristic feature of
the filling of the basin is its longitudinal character with sediments
derived from the Himalaya where Saraswati had its source.
Sedimentary facies shows gradation along the basin axis, in
sequences ranging in age from Eocene to Pliocene, from a
sandstone-shale-coal sequence in the north to siltstone-shale
sequence in the southern Cambay basin to shale facies and finally
carbonate facies in the Mumbai offshore basin (Choudhary, 2004,

p.3).

The extension of Cambay into the heartland of Gujarat
brought the sea to Mt. Abu and Patan in the second millennium
BC (see Fig.2). It was here Krsna’s Dwaraka was located in all
probability on the eastern bank of the Cambay basin very near to
Patan (23°52’N:72°1’E). Krsna seems to have predicted the
destruction of Ur-D soon after his death.

Dwarakim ca maya tyaktam samudrah plavayishyate
(Visnu Purana Il ch.37.36)

Attention has to be drawn to the use of the word
plavayishyate which can mean that the city got washed away by
high sea as in a tsunami. Incidentally it forms the first record of
tsunami affecting India.

This postulated location of Ur-D as reviewed in the Sanskrit
texts appears to conform with the broad geological history of the
region as we know it today.

Saurashtra itself appears as an almost circular island with its
radial drainage as a distinct land form (Fig.3). It does not show any
similarity with the Deccan trap of the mainland and is surrounded
by deep main faults on all sides. It is interesting to recall the
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Tacionic slope with direction

Fig.3. Drainage configuration of Gujarat and Saurashtra. Observe the radial drainage

pattern marking it stand as a separate island unconnected with the mainiand
(Chamyal et al. 2003).

observation made along time ago by Wadia (1951) ‘About twenty
miles from the coast of Mekran the area deepens suddenly to a
great hollow’. It is not clear whether any one has pursued this
observation and followed it up to ascertain the cause. In all

probability it might represent traces of a submerged caldera. No
wonder it has been an epicentre of strong earthquakes.

Wadia (1957, p.45) makes reference to an earthquake of
magnitude 6.7 with epicentre near the Mekran coast 160 miles
northwest of Karachi that resulted in a violent tidal wave causing
great damage all along the coast. Even Bombay seems to have been
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affected with 6% ft tidal wave and washed away a number of
people. Large eruptions from a submarine mud volcano lead to the
appearance of an island few miles off the coast. Eyewitness account
reports ‘a huge sheet of flame and coloumns of smoke’ as having
been observed immediately after the earthquake (Pendse, 1948).

The same authority (p.47) has referred to the subsidence of
(1819) the western border of the Rann of Cutch under the sea,
accompanied by the elevation of a large tract of land (the Allah
Bund) a most striking event recorded in India and was witnessed
by the whole population.

It is interesting to recall that Siveright (1907), an officer of
the public works department working in NW India, in the early
part of 20th century had published his observations in the
Geographical Journal. He has presented evidence for the Great
Rann and the Little Rann being once navigable. His surmise is that
during Alexander’s time (325 BC), the coastline was almost lying
parallel to 25°N latitude and Kachchh and several other landmasses
of smaller size appeared as islands. There are evidences to show
that (Rao et al. 1996) during 2nd millennium BC the sea level would
have been higher by about 4-6 m from the present level. This was
the reason for Dholavira, Lothal and Kuntasi, now land locked,
to have been ports in ancient times (Mathur, 2002).

CONCLUSIONS

Arising out of the exercise of enquiring into the historicity of
Krsna and the probable location of the capital city Dwaraka which
he built, the study throws up several interesting geological aspects
requiring further study:
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1. Saurashtra, Kachchh and several other masses appear as islands
off the west coast of India. It is the delta of Saraswati, Mahi
and other rivers which has filled up the intervening land and
created a connection with the mainland.

2. The study of the Cambay basin is important in understanding
of the evolution of the west coast of India.

3. The west coast of Gujarat is a highly tectonically disturbed
region with several E-W trending active faults demarcating

blocks moving up and down (Biswas, 1987; Chamyal and
Maurya, 2002).

4. The region is seismically very active with several strong
earthquakes affecting it, the latest being that of Bhuj.

5. The islands show evidence of differential uplift and subsidence.

6. The region is one of high heat-flow showing the existence of
magma reservoir at shallow depths.

7. Prospects of occurrence of hydrocarbons in the rifts and

adjoining regions is high. The region appears unexplored for
its deep potential.

8. Volcanic breccia and plugs characterise the region. The
existence of a long ultramafic body is inferred based on
seismic tomography (Biswas, 2005).

The region therefore seems to offer the best ground for
putting to test the impact model for the generation of rifts at the
break-up of Gondwanaland.

A multi-disciplinary project would probably unravel the
evolutionary history of this important region.
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DEVELOPMENT OF ROOF TILES - FROM
ARCHAEOLOGICAL EXCAVATIONS

K. Sridaran
Deputy Superintending Archeologist (Retd.)

Archaeology studies the story of man’s past, through
his material remains. For Archeologists material culture consists
of such tangible forms as tools, Pottery, Burials, Ornaments
and Art. Generally ‘artefact’ is a product of human
workmanship. Archaeologist classify and intepret the artefacts
and connect them with the evolution of mankind. In the words
of Mortimer Wheeler “The Archaeologist is digging up not

things, but people, the bits and pieces with which he deals
should be alive to him.”

Archaeology includes the different kinds of activities
like 1. Epigraphical Study 2. Archaeological exploration and
excavation 3. Conservation of Historical monuments and
4. Site museums.

Archaological excavations have yielded lot of evidences
for the material life of the people. Initially in the Pre-Historic
period man had lived in the rock shelter for example Gudiyam
cave located near Poondi is an important habitation site of
Pre-Historic man.

In Neolithic period man had developed and lived in the
pit-dwellings with thatched roof as seen in Paiyampalli and
Appu kallu excavations.

During the historic period, the houses were constructed
with burned bricks and the roofs were covered with different
kind of tiles. Sangam literature mentions about the palaces and
temples constructed with bricks and mortar. The roof was
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covered with grooved tiles as seen in the excavations like
Tirukoyilur, Vallam, Alagankulam. Mamallapuram (Saluvankuppam)
and Tiruttangal.

These tiles are rectangular in shape and having two
grooves on the surface. Two circular holes are found at the
top. The flat top portion with holes measured 1.5 c.m. in
thickness and the lower portion is thin and semi circular in
shape. These tiles might have been used in the steeples like
sloping roof. The tiles might have been arranged in a row by
placing one after another on the grooves. This would have
been tied with wooden rafters by coir rope through the holes.
The rough surface of this tile shows that they were associated
with black and red ware; all black ware and red slipped ware
and dated to 3¢ B.C. to 39 C.A.D.

During medieval period the tiles turned into a newshape,
in the shape of ‘L’. It seems that the lengthy part of tile
made of mould while the hook part is bend by the hand, The
other end is in semicircular or triangular in shape. The width
of the tile vary from 4.3 cm. to 5cm. These tiles might have
used to fix the reapers running on the rafters. This kind of
tiles occur in large number and found in the excavations like
Gangaikonda cholapuram, Vallam, Palayarai, Alagankulam,
Kambarmedu and Padaivedu. From the excavations, it is revealed
that this kind of tiles were used upto 14" C.A.D. Some of the
tiles from the Excavations at Gangaikondacholapuram are in
hexagonal (six faced) shape.

In the Nayak and Maharatta period tiles are bent and
found in ‘U’ shape. Two tiles are placed side by side over
which another tile placed in inverted position over them. This
kind of tiles are called as ‘Niattu 6du’ and mostly found in the
villages.
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Thus the tiles have played an important role in the

construction of houses and also help the archaeologist to fix
the date of the excavated site.
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