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Cyanobacteria are largely responsible for generating the oxygen in our present day atmosphere during 

the Great Oxygenation Event (GOE). Our project will investigate this process using a two pronged 

approach of growing cyanobacteria in the laboratory and comparing them to fossilised cyanobacteria in 

the geological record. Dr Patricia Sanchez-Baracaldo assesses which strains of modern day cyanobacteria 

are most closely related to the earliest cyanobacterial species thought to have occurred during the 

transition to a more oxygen rich atmosphere. Dr. Claudia Colesie and I will measure CO2 uptake rates in 

cultures of selected cyanobacterial strains using reduced O2 levels existing prior to the GOE.  

 

Images from left to right: Microsensor probing, filtered cyanobacteria for analysis and gas exchange 

determination. (Photos courtesy of M. Gehringer). 
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Dr. Michelle M. Gehringer 
Project leader and grant holder. 

http://www.bris.ac.uk/geography/people/person/patricia-sanchez-baracaldo/overview.html
http://www.uni-kl.de/FB-Biologie/Botanik/contao-2.11.9/48.html


Cyanobacteria are experts at surviving changing environmental conditions. I will measure how they cope 

with the oxidative stress generated during photosynthesis using microsensors and molecular methods.   

 

 

 

 

 

 

 

 

 

 

 

 

Diagram highlighting some of the molecular processes we intend to investigate. (Image courtesy of M. 

Gehringer). 

  



Fossilised Cyanobacteria are identifiable in stromatolites and tufted mats visible in rock samples in the 

Tumbiana, Western Australia. We will compare our cultured cyanobacteria with fossils, specifically 

measuring chalk body formation and iron precipitation patterns. 

 

Tumbiana microbialites, Fortescue group, Australia and modern day stromatolites, Shark Bay, 

Australia. (Photos courtesy of M. van Kranendonk.) 

Prof. Martin van Kranendonk of the University of New South Wales, Australia, has extensive expertise in 

studying the biogeochemical record covering the transition from the Archean into the Proterozoic. He 

and his research group, based within the Australian Astrobiology Centre, are providing support in 

obtaining samples for microscopic comparison against the morphologies of our cyanobacterial cultures 

grown under reduced oxygen availability. He is helping us to interpret our laboratory generated 

biogeochemical data against the established geological record. 

   

CryoSEM images of Gloeocapsa sp. (left) and Chroococcidiopsis sp. (right), modern day 

descendants of ancient Cyanobacterial species. (Photos courtesy of B. Büdel.) 

This project is an excellent example of how scientists from different disciplines can contribute to a 

common goal, namely investigating the oxygenation of the Earth’s atmosphere during the late Archean, 

over 2.4 Ga.  

http://www.bees.unsw.edu.au/martin-van-kranendonk
https://www.aca.unsw.edu.au/

