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Does the Great Oxidation Event was instantaneous or episodic?
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Great Oxidation Event (GOE) is one of the most important events in the Earth
history that shaped our planet to a habitable one. Here we have attempted to understand the processes
that led to the increase of oxygen in the atmosphere during the period (3.0 to 2.5 Ga) just before the
onset of GOE through a detailed geological, geochronological, geochemical and isotopic study of the
Chitradurga Schist Belt in Western Dharwar Craton, India. Mass independent fractionation using multiple
sulfur isotope studies combined with carbon, oxygen isotopes and strontium and neodymium isotopes
revealed the possibility of episodic oxygen pulses to the atmosphere, rather than an instantaneous
increase. Comparison of newly obtained data with those from other terranes were also carried out in this
study, which supported out conclusion.
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Fig. 1. Generalized stratigraphy of Dharwar craton
with new geochronological information
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Fig. 2. Occurrence of sulfide minerals (pyrite) in
pelitic rocks of Chitradurga schist belt. Chemical
elemental distribution maps using EPMA.
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Fig. 3. Comparison of sulfur isotope ratios using
femtosecond laser ablation technique with
conventional bulk rock analyses.
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Fig. 4. Stratigraphic variation of sulfur isotope
composition showing large cap delta variations.
This is supposed to have resulted from the
episodic rise of oxygen in the late Archean.
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Fig. 5. Carbon isotope composition of carbonates
and carbonaceous material in stromatolites and
limestones. Whereas limestones show near
isotopic equilibration during metamorphism, CM in
stromatolites has the lowest 813C values
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Fig. 6. Two contrasting rare earth element patterns

of BIF in the Chitradurga Schist Belt;(A) Commonly

observed REE pattern and (B) Local occurrence of
BIF deposited under highly oxidized conditions.
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