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Global Warming

Consequences :

•Accelerated rise in 

Sea Level

•Change in monsoon 

pattern

•Increase in intensity 

and frequency of storms

•Fisheries 



Fluctuating waters





“Archaeology may be subtly defined as the systematic 

study of antiquities as a means to reconstruct past”

[Grahamclark, Prof. Archaeology, University of Cambridge]

“The unique contribution of the marine sediments has 

been for deciphering the Changes in oceanographic 

conditions due to climatic variations in the past

-Paleoclimate”

Since the common aim of oceanography and 

archaeology lies in the illumination of the past, it is 

obvious to bring coherence between the two.



Marine Archaeology – Marine Sediments and sea level changes



Applications of Foraminifera
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Foraminiferal Parameters used as Tool
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TIDAL-DOCKYARD 

OR 

FRESH WATER TANK 

? 

The Key-question is to Understand whether Lothal was a Port Town or not …





Evidences for higher sea level

Foraminifera and 

Marine 

Archaeology



Past records [in religions]

Then the Lord said to Noah, “Come into the ark …For after seven more days I will 

cause it to rain on the earth forty days and forty nights, and I will destroy from the 

face of the earth all living things that I have made.” (Bible Chapter Genesis, 7)



Past records [in Geology]



Past records [in Oceanography]



Sindhu Sadhna

Past Climate: From where?



Paleo Sea Levels 

Mean diameter of

Orbulina universa is

(i) directly proportional 

to temperature

(ii) inversely proportional 

to salinity and density

Morphology of species

(Coughan and Neyenzi, 1991)



Evidences for sea level higher than today

Erosional features

Depositional features



Myanmar West coast of India

Evidences for sea level  lower than today
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Lothal and Holocene Sea Level Curve



DWARKA: Underwater Stone structure

Marine Archaeological explorations at Dwarka



Dwarka and Holocene Sea Level Curve



Bet Dwarka



Bet Dwarka and Holocene Sea Level Curve





Neolithic settlement and Holocene Sea Level Curve



Location of Dholavira

Dholavira

Proposed map of Rann of Kutch during 3rd millennium BC.



Dholavira 

The famous water reservoir at Dholavira 

constructed about 5000 years back



Dholaveera and Holocene Sea Level Curve



Site plan of Dholavira showing prominent divisions (Bisht 2015)

•J.P. Joshi - Discovered the site in 

1967-68. 

•R.S. Bisht - Excavation from 1989-90 

to 2004-05.   Excavation report  came 

in 2015.

• Nigam et. al., 2016 - interpretation of 

walls which was not discussed 

in Bisht 2015





Gopakapattan

Ancient port of Gopakapattan of Kadamba period (10th – 13th century AD), is 

situated in the estuary of Zuari  between present village of Aggasim and Pillar.  

Massive laterite brick structures have been observed running parallel to the coast 

for over a km.  An attempt has been made to collect sample for OSL dating of 

these structures as we do not have any other supporting evidence to date these 

structures.





Gopakapattan  and Holocene Sea Level Curve
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1. Neolothic off Surat

2. Ram Setu

3. Dholavira

4. Lothal

5. Dwarka

6. Mahabalipuram

7. Bet Dwarka

8. Onshore pumphar

9. Gopikapatnam

One who is proud of his/

her rich cultural heritage,

always works hard to

maintain the high level of

civilization and tries to

enhance the living standard

of fellow citizens

CONCLUSION

The above studies suggest a need for more efforts to compile historic /

archaeological records of climatic changes on the one hand and reconstruction

of Sea level fluctuations on the other hand. The coherent understanding of

climate variability will help to develop better understanding of archaeology

and futuristic climatic models. Foraminifera is an excellent tool for these

studies.





PALEO MONSOONS



Ram setu

A big controversy
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Saroj Bala and Kulbhushan Mishra. 2012. Institute 

of Scientific Research on Vedas 

Astronomical dates of sky views depicted by Aadi Kavi Valmiki at 

the time of important events in Lord Ram's life match sequentially 

around 5100 BC.



Ram Setu and Holocene Sea Level Curve



Mahabalipuram
The traditional folk on submergence of Mahabalipuram was 

recorded  by the European Travelers in 17th –18th century AD

There is no mention of submergence of Mahabalipuram in 

any Indian Literature unlike other ancient coastal towns.

Pride of Tamilnadu



SaluvanKuppamMahabalipuram



Explorations around Mahabalipuram

GPR survey to locate structures 

buried in north of the temple

GPR survey to locate structures 

buried in south of the temple



Underwater explorations off Mahabalipuram

There is no mention of submergence of Mahabalipuram in 

any Indian Literature unlike other ancient coastal towns.



Underwater explorations off Mahabalipuram

DWARKA: Underwater Stone structure



Underwater explorations off Mahabalipuram



Tracking the ancient saraswati









CSIR National Institute of Oceanography, Dona Paula, Goa

Underwater Heritage of India : Status of Research

Structural remains at 6m water depth was found in 

Dwarka waters. It indicates the sea level was lower 

than today. Investigations were made during 1989-

2001.

The remains of ancient structures documented. The 

research on this site is continuing. GPR survey has 

been initiated to map the buried structures. MoES 

funding 

Geophysical and diving indicates the remnants of 

ancient structures at 6m water depth. GPR 

subsurface survey reveals buried structures on 

beach.

Bet Dwarka, Dwarka, Gujarat

Gopakapattanam, Goa

Poompuhar, 

Tamil Nadu

(300BC – 300AD)

Mahabalipuram, Tamil Nadu

Potential 

Sites for 

Detailed Studies

Dholavira, Saran, Gujarat

Kollam, Kerala

About 5000 years old fortified Harappan city (Tsunami protected?) which 

had maritime activities through Saran port is being explored through GPR 

subsurface survey. Funding awaited from Gujarat Government

RamSethu , Tamil Nadu

?


