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The oxygen content of the world’s deep ocean basins 
increased significantly in the Late Neoproterozoic (e.g. [1]). 
The trigger of this fundamental change in sea water redox state 
[2], and its link to animal evolution [3], are subject to 
competing hypotheses. A common view holds that atmospheric 
oxygen initially built up through increased supply by 
photosynthesis accompanied by decreased rates of organic 
carbon oxidation (e.g. [4]). The alternative view suggests that 
the ocean was oxygenated through the introduction of ‘filter-
feeding’ by sponges [2] [5] which reduced levels of dissolved 
and fine particulate organic matter.  

In the well-preserved cherts and siliceous shales from the 
Ediacaran-Cambrian Lijiatuo section (South China) we used 
stable isotopes of silicon to distinguish between inorganic and 
biogenic Si precipitation in chert. The results indicate that the 
abundance of sponges increased over the Precambrian-
Cambrian boundary. Cerium anomalies and the concentrations 
of phosphorus and barium further reveal that ocean 
oxygenation occurred simultaneously. The potential 
widespread colonisation of the continental slopes by siliceous 
sponges thus exhibit that ‘ecosystem engineering’ by sponges 
led to rising oxygen concentrations in deeper ocean basins and 
as a consequence to the foundation of the Phanerozoic marine 
ecosystem. 
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