Goldschmidt 2025 Abstract
https://doi.org/10.7185/gold2025.26047

Distinguishing microbial mat formed
Mg carbonate from weathering
formed Mg carbonate using dual
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A major goal of Mar’s Perseverance rover is to collect Martian
carbonate samples — which are primarily Mg and Fe carbonates
[1] — for eventual return to Earth [2]. Thus, it is crucial to
develop a framework to assess whether microbial life is involved
in Mg carbonate precipitation on Earth and Mars. We collected
both “biogenic” (forming within microbial mats) and “abiotic”
(forming from ultramafic bedrock weathering) Mg carbonate
from lake and playa basins in Atlin and the Caribou plateau in
British Columbia. We characterized the facies and measured the
A,-A 4 values of both types of Mg carbonate. For the microbial
facies, we used fluorescently labelled thin sections [3] to
evaluate the life positions of cells and associated microbialite
textures. We hypothesized that the microbial carbonate facies
would have A,;-A,q disequilibrium signatures due to microbial
perturbation of the dissolved inorganic carbon system and
resulting kinetic isotope effects [4], but that the abiotic facies
would have Ay;-A,q values that resemble equilibrium due to the
slow kinetics of the weathering reactions. We found that the
A,-A,s values of the microbial carbonate facies have
disequilibrated values in the -A,;/+A,; direction in the surface
microbial mats, but values moved toward the A,;,-A equilibrium
line with ~5-15 cm burial in sediment. By comparing the
microbial carbonate facies to the abiotically formed carbonate,
we will determine whether dual-clumped isotopes paired with
fluorescence microscopy can distinguish biogenicity of Mg
carbonate minerals.
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