as Revealed from Stable Isotopic Analysis of Lignite Bearing Coastal Deposits
from Kutch Basin, Western India
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Kuteh is a pericratonic rift basin
in the western part of India
just beside the Arabian sea

Umarsar lignite mine is located in
the western part of Kutch basin,
near greater Rann of Kutch,
Gujarat adjacent to Umarsar
village, on the way to Lakhpat
from Dayapar.

The sampling has been made fro
drill-core no. CH 154 (23" 43'53.91
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Eocene Map of Kutch (modified after Biswas 1992)
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mples have been collected at 1m interval from an 82m drill-core of Umarsar mine.
Closer sampling has been done where there is a change in lithology.

Preparation and analysis:

Ro:k samples: 3

samples v b cllctd rom th dl aes usinga ull
narrow-bit drill machine. The powdered samples were then treated with '™ )
0.5 N HCl overnight (12 hours). Then the samples were rinsed with water S Fouslhell i
to remove its acid content. Then the samples have been analysed in
Organi rbon Thermo Delta V. .y
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Shell fragments have been cleaned with 50%
powdered by agate mortar. The powdered sampl
Amber samples:

nbers have been extracted by narrow-bit drill machine from the rock-samples.

‘The extracted amber has been pawered and then analyed in Cgani Carbon Thermo Dol
Allthe stable isotope analysis have been outin the isotope geochemistry laboratory of 11
\dia.
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event. PETM has a magnitude of ~ -30%

Organic carbon of amber

Resin records climatic changes in a similar way as other parts of a plant. However, the volatle like monoterpenes and sesquiterpenes are mich
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enriched in 12C. Hence, during a hyperthermal event,
the prportion of 12C is better recorded in Amber.
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Bulk carbonate (Shell fragments)
570 (vpdb)

D Recent Alluvium
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- Brown Shale

- Light grey Shale
. Dark Grey Shale .
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Greenish grey shale

Black Shale

‘White Clay/ Marl

Resin/ Amber

Hyperthermal Event

Lower Grey Shale with Sand Alternations|

Seven hyperthermal events are recorded from this succession by the 5%

recorded six lower Eocene hyperthermals.

The 5°C,y, values of rock samples and amber vary between -22 /., t0 =31

(3) uppe

‘o curve, Among these the first one, with a CIE of 2.7 and reaching a magnitude of -
30.6"/,,, can be considered as the PETM, These values broadly match other recorded values from different parts of the world. However, no area in the world

, which indicates the source of OM was primarily C3 plants.

green and grey shale -
broadly indicates a transgressive systems tract. This lignite bearing succession with marine mega-invertebrates in its upper part was a coastal deposit of
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Coastal estuarine environment
Stage 3: Deposmon of greenish grey shale
uh fossils

Amber is present in almost all the lithounits. However, only 9 samples have been analysed so far for isotopic ratios. The five relatively closely spaced samples.
from 55m to 45m depth yielded 5°C,, values, which support the fourth hyperthermal event (EEHT4) with a CIE of 12,

Marine mega-invertebrate fossils appear in the uppermost lithounit for the first time.

at this level.

Ihe EEHT? s supported by 5°C,. and 5°0, curves.
These curves indicate presence of another hyperthermal event (EEHTS), which was not revealed in the §°C,, curve because of low frequency sample analysis

In this trangressive systems tract small scale transg o cycles

litho-units including thin lignite seams and black shales. Deposition of the marine fossil beari

the depositional

of the sea in this restricted basin. The close association between the hyperthermal and the transgression suggests their causal link.

Interestingly, there are records of transgression preceeding the PETM (Pujalte et al.,

2014), which posed doubt as to their causal link.

Interpretation

thick fossiliferous
moderate amount of resin and pyrite.

‘The presence of marine molluse fossils indicates a
Clay matrix of the fossil bearing levels and intercalated lignite and
shales indicate continuation of a restricted condition.

A coastal estuarine environment

>2 meter thick coal and black sha
itised plant matte

dominated litho-unit is rich in
1. No marine fossils are found from this

A swamp-marsh setting with ample vegetation.

Presence of pyrite reflects anoxic environment

A sheltered depositional setting with thi
vegetation

This 26.5 meter thick alternation of shale and fine laminated sand is rich in
plant remains like leaf imprints and varying concentration of amber.

Marine organisms are not found.

The succession indicates a restricted supratidal zone.

“The &°C, curve, having a negative excursion of
2.0°/.,accounts for another hyperthermal event in
early Tocene, supported by the 8°0,. curve as well.
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The fourth hyperthermal event, shown by a negative
excursion of 27 /., of 0 6°C,, cu
Supported by 82y (5°C of Atiber).

that resulted in quick changes in
upper litho-unit follows EEHT6. This demarcates incursion
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Sheltered environment
tage 2: Deposition of lignite in the
shelter environment.

Restricted Supratidal Zone
Stage 1: Fluvial deposits of grey shale

Abbreviations
€I Negative Carbon Istopie Excusion
13C,, B15C of Organic Carbon

B15C,.-815C of Carbonate Carbon (Bulk carbonate)
.- 8180 of Carbonate (Bulk carbonate)

y-rm“ Paleocen-Eocene ThermalMaximu
EEHT- Farly Eocene Hyperther
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