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1.64 billion years ago, the ancient 
seas in Australia's north were toxic 
seas of sulfide. The marine waters 
harbored phototrophic green and 
purple sulfur bacteria 
(Chlorobiaceae and Chromati-
aceae, respectively), but were 
hostile to eukaryotic algae. It was 
an ecosystem unlike anything we 
know of in the Earth's history, 
according to new investigations of 
the Earth Chemistry Group in the 
Research School of Earth Sciences 
at ANU. 
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that the waters remained oxygen-starved and sulfidic from the bottom of the 
water column to probably less than 20 meters below the water surface. Fossil 
lipids of more complex eukaryotic organisms, the ancestors of algae, plants, 
animals and fungi, were conspicuously scarce in the samples, possibly because 
these organisms were asphyxiated by toxic hydrogen sulfide or lacked essential 
trace elements precipitated under sulfidic conditions.  

Sulfidic oceans throughout Earth’s middle age may thus explain why the world 
was ruled by bacteria for such a long time. When the oxygen-free and toxic 
waters finally retreated about 800 million years ago, complex and multicellular 
eukaryotes finally conquered the world's open oceans. Their development 
culminated in the Cambrian Explosion 542 million years ago, the sudden 
appearance of most groups of animals in the fossil record as we know them 
today.  
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