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ey Research questions and Study Area 3
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Tectonic Evolution of the Basins
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Stratigraphic formations between basins in the Indian Platform
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sample locations from basins of interest
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Petrographic thin-section analysis
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Sandstone Petrography
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Upper Gondwanan sediments:

- High population of ZTR

- Low population of Garnet
Lower Gondwanan sediments:

- Low population of ZTR

- High population of Garnet

Population Percentage

90

80

70

60

50

40

30

20

10

Heavy mineral analyses

Garnet Population Percentage for different Gondwanan Basins

Population Percentage
- N N w w
(9] o (%2} o (9]

=
o

o wu

Jamalgaj Khalashpir Dighipara  Barapukuria Barakar Talchir

ATi vs. RZi indices plot for Gondwanan Samples of different Basins
90

70
60

GZi

40

5 10 15 20 25 30
ATi

@ Jamalganj ® Khalashpir
©® Barakar Fm., Jharia

ZTR (Zircon, Tourmaline & Rutile) Population Percentage from different
Gondwanan Basins

—
N

Jamalgaj Khalashpir Dighipara  Barapukuria Barakar Talchir

H Tourmaline Rutile ™ Zircon

ATi vs. GZi indices plot for Gondwanan Samples of different Basins

® Dighipara
® Talchir Fm., Jharia

ATi

® Barapukuria



Electron microprobe analysis of Garnet
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Electron microprobe analysis of Garnet - continued
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Whole rock Geochemistry
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a Whole rock Geochemistry — continued — weathering pattern
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Ve Wholerock Geochemistry — continued — source terrane type
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Gondwanan basins in Indian platform
didn’t form as a major basin
contradicting Veevers (1995, 2018)
Petrological analyses indicate lower
Gondwanan sediments are less mature
compared to upper Gondwanan
sediments.

Heavy mineral population indicate
possible change of source terrane
between upper and lower Gondwanan
sediments.

Garnet composition and population
support heavy mineral analyses.

Both upper and lower Gondwanan
samples have been moderately
weathered.

Whole rock data indicate mixing from
felsic and intermediate igneous source
terrane with some influence from mafic

igneous rocks.
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Conclusions 17

« Gondwana sediments show variation in composition between Carboniferous (lower Gondwana) and Permian
(upper Gondwana) sediments.

» Petrographic analysis indicate majority of the samples came from Recycled Orogenic setting.
* Heavy mineral data indicate variation between lower and upper Gondwanan sediments.

« Compositional analyses of Garnet grains show possible mixture of Amphibolite and Granulite facies of
metamorphic terranes in the upper Gondwanan sediments.

« Whole-rock geochemistry indicate lower Gondwanan sediments to have active margin affinity whereas
upper Gondwanan sediments shows affinity to passive margin setting.

« Possible changes in the source terrane can be related to climatic variation throughout the depositional period
and sediment transportation network.
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