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Global Warming

Consequences :

Accelerated rise In
Sea Level
Change in monsoon

pattern
sIncrease in intensity

and frequency of storms
*Fisheries
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A World of Salt

Total Global Saltwater and Freshwater Estimates

— 03% Lakes and river storage
B

“ 30.8% Groundwater, including
soil moisture, swamp water

Freshwater and permafrost

2.5%
35 000 000 km? 68.9% Glaciers and permanent
snow cover

Saltwater
97.5%
1 365 000 000 km?
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Fluctuating waters







“ may be subtly defined as the systematic
study of antiguities 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
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Applications of Foraminifera

Paleoceanography

Pollution a Sediment
Monitoring * Transport
Marine ~ . N Petroleqm
Archaeology P Exploration
Sea level andl Monsoon
Changes ¥ N Variation

Paleoclimatology
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Foraminiferal Parameters used as Tool
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The Key-question is to Understand whether Lothal was a Port Town or not ...

TIDAL-DOCKYARD
OR

FRESH WATER TANK
f?






Evidences for higher sea level
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Past records [in religions]
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Then the Lord said to Noah, “Come into the ark ...For after seven more days | will
cause it to rain on the earth forty days and forty nights, and | will destroy from the
face of the earth all living things that | have made.” (Bible Chapter Genesis, 7)




Past records [in Geology]




Past records [in Oceanography]
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Past Climate: From where?
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Paleo Sea Levels
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Morphology of species

Mean diameter of

Orbulina universa is

(1) directly proportional
to temperature

(1) inversely proportional
to salinity and density




Evidences for sea level higher than today
Erosional features




Evidences for sea level lower than today

Iween River

Mouths of the
Ayeyarwady

Andaman Sea
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AN7NIO Myanmar West coast of India



Conceptual Model



Lothal and Holocene Sea Level Curve
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Marine Archaeological explorations at Dwarka

DWARKA: Underwater Stone structure
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Dwarka and Holocene Sea Level Curve
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Bet Dwarka and Holocene Sea Level Curve
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ARCHAEOLOGY
/COVER STORY,

SHAKEELA'S BODY LANGUAGE # RETRO AMBASSADOR

(§ r T -
I N 'I A WHO IS THE
FEBRUARY 11,2002 ‘ / L [ BEST CM?

Marked similarities to
Harappan structures
possibly provide clues to
the origin of town planning.

h may

ss that stemme

N

578
The discovery of a submerged city dated 7500 BC off'the
Gujarat coast could make India the fount of civilisation

TH E WORLD INDIA ' AMERICA I

Most relics of this period, like the Before the advent of the Olmecs
one in Bhimbetka in Madhy. 1200 8.¢., the Mesoamerican people
I N 7500 B_C, Pradesh, indicate a primitive life were villagers using simple tools.
The contemporaries of
the Cambay dwellers

were hunters, learning {
the art of cultivation > < well-developed sense

20000 B.C. The Stone Age man led a 8000 B.C. Cultivation began but 4000 B.C. With the discovery of metal,
A BR'EF HIST ORY OF T]ME ru!m.mll: madlc Ine and smlvad w NEOLITHIC  only stone was uod for | COPPER AGE innovations bau’;;;lﬂ 0
did agrarian townships.




Neolithic settlement and Holocene Sea Level Curve
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Dholavira

The famous water reservoir at Dholavira
constructed about 5000 years back



Dholaveera and Holocene Sea Level Curve

Radiocarbon Dates [K years B.P]
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ijglaﬁglglé% *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

........

Site plan of Dholavira hoing prominent divisions (Bisht2015)
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Gopakapattan

Ancient port of Gopakapattan of Kadamba period (10t - 13t 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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Neolothic off Surat
Ram Setu
Dholavira

Lothal

Dwarka
Mahabalipuram
Bet Dwarka
Onshore pumphar
Gopikapatnam

1.
2.
3.
4.
3,
6.
7.
8.
9.

CONCLUSION

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

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.
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PALEO MONSOONS

MICROENVIRONMENT

Schematic diagram shewing concept of using foraminifera contained in
seabed sediments to decipher Paleomonsoons:

&) good monsoen conditions when micro-environment spreads spreads
sea ward side,

b) Poor monsaon conditions when micro-environment retreats to river
side
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A big controversy



Saroj Bala aiad Kulbhusha1 Mishra. 2012. Iastitute
of Scietific Research o1 Vedas

Astronomical dates of sky views depicted by Aadi Kavi Valmiki at
the time of iImportant events in Lord Ram's life match sequentially
around 5100 BC.



Ram Setu and Holocene Sea Level Curve
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Pride of Tamilnadu

Mahabalipuram

The traditional folk on submergence of Mahabalipuram was
recorded by the European Travelers in 17t —18% century AD

) VP

There Is no mention of submergence of Mahabalipuram In

any Indian Literature unlike other ancient coastal towns.



Mahabalipuram SaluvanKuppam



Explorations around Mahabalipuram

GPR survey to locate structures GPR survey to locate structures
buried in north of the temple buried in south of the temple



There i1s no mention of submergence of Mahabalipuram In

any Indian Literature unlike other ancient coastal towns.

Underwater explorations off Mahabalipuram




Underwater explorations off Mahabalipuram




Radiocarbon Dates [K years B.P]
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Map showing geology of Kachchh
(After Merh, 1995)
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Underwater Heritage of India : Status of Research
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i

Main warehouse

=
B

¥
A

.

|Il'|_|r|| |:|“J

Ancient Coastal Cities on Sea Level Curve




