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Why Study Terrestrial
Hot Spring Deposits? —
Mars Analogs, Early Life

on Earth
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e Coeval past volcanic activity + surface water on Mars — on Earth
habitable extreme environments

 Rapid mineralization by silica, carbonate or iron — potential to preserve
microbial fossils in situ; tracking post-depositional biosignature quality

e Textural-mineral biosignatures distributed along environmental
gradients — parallels to some Early Archean (3.3-3.5 Ga) hydrothermal
settings on Earth (... Mars?)
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Character of resulting siliceous hot-spring deposits:
e fluid composition, temp., duration & volume
= topographic relief, aridity, water table

= geological setting & history
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Porous sinter: filamentous
Non-porous (solid) sinter: silicified EPS



Tracking Diagenetic
Changes
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Tracking Diagenetic Changes — palisade fabric — distal apron (—=35-40 °C)

Umukuri, ~4kyrs old

Greenish brown mat - bacterial 16S rRNA molecular
analysis = Calothrix cyanobacterium

/;
N

Campbell et al. 2015 Patagonia, 150 Ma
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Local and regional geological
controls on preservation

Pink Terraces

“8th Wonder of the World” — White Terraces, Rotomahana.
Charles Blomfield (1897), Auckland Art Gallery

World-Famous Pink and
White Terraces
destroyed by 1886
Tarawera volcanic
eruption —

an ultimate control
on sinter
preservation

Alexander Turnbull Library archive,
Wellington, NZ, ca. 1880’s
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Best fossil preservation (Late Jurassic, 150

Ma, Argentina):

e Local = early silicification, biggest Au vein
‘feeder’, more fluids and/or longer

* Regional = waning volcanism




Early Life and Hot Water: 3.33 Ga, South Africa
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Westall et al. 2015

H-RAMAN COLOR KEY:

E, F — mat fragment, 3.3 Ga, South African chert

e green, carbon
e red to , qQuartz

e magenta, muscovite

G, H—mat fragment, 150 Ma, Argentine sinter

« blue, anatase
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(inferred phototrophs)
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and rim

geyserite

'C"aoni’z*::;/‘;%@“fdo& Alkali chloride sinter textures — across sinter apron dominantly microbial,
diverse fabrics, spatially variable, preservation potential variable
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Textures (macro & micro) are
powerful biosignature
indicators in terrestrial
hydrothermal systems

Acknowledgments:
Biosignatures organizers, Royal Soc NZ Marsden Fund, Univ Auckland
Faculty Development Research Fund & School of Environment, The National
Geographic Society, LE STUDIUM®, PRL Browne, B Lynne, K Rodgers, J
Rowland, L Cotterall



