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Early Evolution and Diversification of Eukaryotes: Insights from the

Proterozoic Sedimentary Basins of India
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The Proterozoic Eon (2.5-0.538 Ga) represents a critical interval in Earth’s biological evolution,
witnessing the emergence, early diversification, and increasing ecological complexity of eukaryotic
life. The transition from predominantly prokaryotic ecosystems to increasingly complex eukaryotic
communities was closely linked to changes in atmospheric oxygenation, ocean chemistry, nutrient
availability, and environmental conditions. Indian Proterozoic sedimentary basins provide an important
geological archive for investigating these evolutionary transitions through their exceptionally
preserved fossil assemblages. Significant evidence has been documented from the Bhima, Chhattisgarh,
Marwar, Vindhyan and Cuddapah basins, offering valuable insights into the antiquity and
diversification of early eukaryotes. The occurrence of morphologically complex organic-walled
microfossils, including Tappania, Shuiyousphaeridium, and other ornamented acritarchs from the
Proterozoic successions in India, highlights the early development of cellular complexity, cytoskeletal
organization, and possible reproductive strategies. These fossil assemblages, alongside
sedimentological and geochemical records, offer opportunities to understand the relationship between
biological innovation and changing Proterozoic marine environments.
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