High resolution analysis of carbonaceous

texture within lenticular microstructure
from Archean chert (SPF-FQ) of the Pilbara
Craton (Western Australia)
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Pilbara Cratun

Strelley Pool Chert — Farrel Quartzite
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To be fossil or not fossil ? 3.46 Ga Apex Chert (Western Australia)
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Lenticular

* Specific to Archean rocks

* Distinctive structure

* Mutiple shapes

* Abundant (over 100 sp.
/sections)




e <100 pm length - <50 um width
 Ovoid shape made of CM
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pumm ¢ <100 pm length - <50 pm width
E ,%' torial view

* Ovoid shape made of CM
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Advanced petrography on texture and ultrastructures

0 5 different types
F;:;:ﬂ:;dnzfl(:ht:i::Ql Revised: 4 May 2022 | Accepted: 20 May 2022 <> 2 Iikely abiotic morphogenESiS
ORIGINAL ARTICLE el 0 3 dubiofossils (2 types are unique)

Distinguishing cellular from abiotic spheroidal microstructures
in the ca. 3.4 Ga Strelley Pool Formation : between grains + continuous= ? biotic
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General morphologies - Shapes gradation ?

Granular

g e ET

Sub-hollow Hollow
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HPetrography — Quartz-CM relationship
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e Often large crystals in vesicles (sugitani et al., 2015a)
* Small crystals when associated to CM
* CM at Qz boundaries (no cross-cutting = abiotic)




Ultrastructure — nanoPetrography
Coutant etal, in prep Granular/Sub hollow

TL: Surface -

* C-granules 2 — no walled structures

Length = 21.90 ym (Coutant et al., in prep)
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Ultrastructure — nanoPetrography
Coutant etal, in prep Granular/Sub hollow

TL: Surface -

* C-granules 2 — no walled structures
* Reticulated CM -
* No cross-cutting structures # abiotic spheres

(Coutant et al., in prep)
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Ultrastructure — nanoPetrography
Granular/Sub hollow

* Nanopores inside C granules
 Pyrobitumen ?




trastructure — nanoPetrography
Granular/Sub hollow




Ultrastructures — nanoPetrography 1,9 Ga Gunflint Formation (Canada)
Rasmussen et al., 2021

Microfossil Quartz Grain

Rasmussen et al., 2021



Ultrastructures — nanoPetrography 1,9 Ga Gunflint Formation (Canada)
Rasmussen et al., 2021
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* Continuous wall
* Folding of the wall —taphonomy ? = Biogenic ?
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Ultrastructures — nanoPetrography

Hollow
Coutant et al, in prep N
M ® G boundaries only §
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No cross-cutting structure § ‘
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Hickman-Lewis et al., 2018
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Volcanic structure (pumice-tephra) covered
by CM that could mimick our pstructures

Volcaniclastic sandstone 3.4 Ga Strelley Pool Formation (Western Australia) |




Take-home messages

* Gradient ?
Degradation =» pfossil?
Impregnation (pyro) =2 pfossil & biomorphs?

* Granular texture appears abiotic, Hollow may exist in biomorphs

* |n situ mass spectrometry is the next step, new features = Stay tuned !

* Find out the most efficient criteria to define genuine biogenicity
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