Life on the edge

The combination of Synchrotron XFM and other techniques improves our
understanding of life activities in extreme environments
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Deep-sea hydrothermal vents
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- Abundant hydrothermal vents
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Chimney characterisation

Single conduit

(Berkenbosch et al., 2012, Economic Geology) Multiple conduits @



Chimney characterisation
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Further chimney characterisation

Synchrotron XRF observations + other advanced techniques

Focused ion beam-Scanning
electron microscopy (SEM)
Transmission electron
microscopy (TEM)
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Microbial filaments
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Microbial filaments
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EDS elemental mapping
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EDS elemental mapping

Pb-As sulfosalt

CSIRO



Similar structure in previous studies

Model

Fe(lll) + EPS

1C,Nand P

? Similar mechanism?

TEM images of Fe-oxidising bacteria and the generated stalks (Chan et al. 2010). %



The mechanism

Oxidation states variations?

X-ray Absorption
Spectroscopy, including
both X-ray Absorption Near-
Edge Spectroscopy (XANES)




The mechanism
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The mechanism Realgar As,S, (As: 2+)
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Hu et al., 2020.
Chemical Geology

Implications: similar microbial activities may occur on
early Earth where magmatic activities are abundant!
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Take home message

o Microbes can eat As in modern deep-sea hydrothermal vents;

o A great example showing how extremophiles adapt to high toxic
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o Synchrotron XFM + other advanced techniques => fancy and important
science



Further chimney characterisation

Synchrotron XRF observations + other advanced techniques

Scanning electron
microscopy (SEM)-
based Electron
backscatter
diffraction (EBSD)

Chalcopyrlte'(Cu FeSz)

i Characterising primary microstructures during the gradual
mixing between cold seawater and hot hydrothermal fluids.

ESZE | (Hu et al., Econom@
S LU Geology, 2019)



Further chimney characterisation

Synchrotron XRF observations + other advanced techniques

Scanning electron
microscopy (SEM)-based
Electron backscatter
diffraction (EBSD)

Pyrite (FeS,) . : o
Sphalerite (ZnS) Uncover new insights into gold precipitation

and future gold searching in chimneys

(Hu et al., in review) @
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