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ICDP Oman Drilling Site – Deep Carbon Observatory



2.4 km Deep Canadian Mine – Deep Carbon Observatory
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“It’s not a biome, it’s a die-ome.”

-Jordan Bird, in his first year PhD student in Lloyd’s Lab  (UTK, USA) 
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The Biosphere (through photosynthesis) and the Geosphere 
(through organic matter burrial and subduction) have contributed 
to the net accumulation of oxygen in our atmosphere, decoupling 
photosynthesis and respiration in space and time 
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A role for subsurface microbes?

potentially 
below 150°C



  

Funding

Institutions

People

Disciplines

CNR-IRBIM (Italy) • Oxford U (UK) • ELSI (Japan) • U 
Tennessee (USA) • U Alaska (USA) • OVSICORI (Costa 
Rica) • UNIVPM (Italy) • METU (Turkey) • U Rodhe Island 
(USA) • ASU (USA) • Michigan State U (USA) • Rutgers U 
(USA) • Carnegie (USA) • among others

Microbiology • Volcanology • 
Geochemistry • Gas 
Geochemistry • Isotope • 
Geochemistry • Geology • 
Mineralogy • Petrology • Science 
Communication   

46 Researchers
9 Nationalities
19 Institutions 

“BIOLOGY MEETS SUBDUCTION”

Karen Lloyd Peter Barry

Maarten de MoorMatt Schrenk



  

~900 km of convergent 
margin
>75 sites sampled
>1,000 samples 
collected

Microbiology
Gas geochemistry 
Aqueous geochemistry
Organic geochemistry 
Mineralogy



Biology Meets Subduction
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20% less carbon goes to the mantle

Barry et al, 2019 Nature
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Vegan                    or                carnivorE?
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Subsurface Life responds cohesively to deep 
plate processes

Subsurface Life can significantly alter the 
composition and flux of volatiles

Our best bet to find extraterrestrial Life is to 
look for an extraterrestrial subsurface biosphere
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Ca. Desulforudis audaxviator’s pathway for 
obtaining energy from the decay of uranium, 
Mponeng gold mine in South Africa. 
Chivian et al. 2008 Science





South Africa Gold Mines
The average activity concentrations in Bq∙kg−1 
for Uranium-238, Thorium-232, and 
Potassium-40 from the mine tailings were 
found to be 785, 44 and 427, respectively.
Kamunda et al. 2018 Int J Environ Res Public 
Health

INFN Gran Sasso Underground Laboratory
Activity concentrations in Bq∙kg−1 for Uranium-
238, Thorium-232, and Potassium-40 are 
clearly below the levels observed for typical 
carbonate rocks and limestone concrete, with 
values of  1.7, 1.4, and 26 respectively.
Malczewski et al. 2013 J Radioanal Nucl 
Chem
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Can we use natural occurring subsurface microbial 
communities accessed from the INFN LNGS as 

endmember for low radiation environments?
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