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Geobiology and Biomineralization
Life-Earth Coevolution

1. Organism response to, and control of, environmental change

2. Physical, chemical and biological components within their
geological and environmental context

3. Link biological processes to geological processes

4. Integrate across broad 1015+ scales of time and space to 
create a detailed sedimentary and fossil rock record
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Sivaguru et al. (2019) Nature Reviews Urology

Sivaguru et al. (submitted) Nature Reviews Urology
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https://astrobiology.nasa.gov/news/the-art-of-yellowstone-science/

Free PDF Download of 
The Art of Yellowstone Science

Free PDF Downloads of Curricula, 
Diagrams and Images from 

The Art of Yellowstone Science

https://artofyellowstonescience.igb.illinois.edu/

https://astrobiology.nasa.gov/news/the-art-of-yellowstone-science/
https://artofyellowstonescience.igb.illinois.edu/
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http://www.tmurphywild.com

Again he turned his head, and saw the warrior not twenty yards from him. Determined to 
avoid the expected blow, he suddenly stopped, turned round, and spread out his arms. The 
warrior, surprised by the suddenness of the action, and perhaps at the bloody appearance 
of Colter, also attempted to stop; but exhausted with running, he fell whilst throwing his 
spear, which stuck in the ground, and broke in his hand. Colter instantly snatched up the 
pointed part, with which he pinned him to the earth, and then continued his flight.

John Bradbury 1817
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Lewis & Clark 1814

1837 Stiles map in Washington Irving’s The Rocky Mountains: 
Scenes, Incidents and Adventures in the Far West - Coulter’s Walk 

1807-1808 and Coulter’s Run July 1808

16S ribosomal RNA gene
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1878 by H.B. Caffee

1880 by H.B. Calfee



2/10/20

7

1885 L.A. Huffman

1904 Northern Pacific Railroad
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1910 Harry Child lithograph
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Physiology, Metabolism and Fossilization 
Of Filamentous Microbial Mats
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- Chemolithoautotroph that fixes CO2 using reductive reverse 
tribcarboxylic acid (rTCA) cycle (ATP citrate lysase aclB gene)

- Oxidize reduced forms of S using O2 as the electron acceptor 
(sulphide oxidation (sox) genes in the genome and a sulphide-quinone 
glutathione reductase family of flavoproteins (sqr))

- Capable of anoxygenic photosynthesis 

H2S (aq) + 0.5O2(aq) Û S0 + H2O
H2S (aq) + 2O2(aq) ÛSO4

2-+ 2H+

H2S (aq) + H3AsO4 ÛS0 + H3AsO3 + H2O
H2S (aq) + H2AsO4

- + H+ ÛS0 + H3AsO3 + H2O
H2S (aq) + 2Fe3+ ÛS0 + 2Fe2+ + 2H+

H2S (aq) + 0.25NO3– + 0.5H+ ÛS0 + 0.25NH+4 + 0.75H2O

Metabolism of Sulfurihydrogenibium

Dong et al. (2019) Astrobiology
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