Microbial life findings inferred from paleoenvironmental archives
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Introduction Results
» Subsurface sediments microorganisms regulate processes in one of the largest

parts of Earth but are suggested to have very low mineralization and duplication
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Scope of study
The aim of the present study is to estimate microbial activity in subsurface sediments
In environments with different depositional ages and its relationship with the dissolved
organic matter diversity.
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Methods
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Conclusions
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_ _ » Diagenetic processes had a strong influence on the quality of sedimentary organic
« Total organic carbon and total nitrogen

» Radiocarbon dating (C14)

matter and the origin of presented molecules and, as expected, organic matter was

progressively degraded.
« Total cell counts
« THAA are degraded faster and preferably before TOC, which became progressively
« 3M hydrolysis - dipicolinic acid _
more refractory and unavailable.
6M hydrolysis - amino acids _ _ o o .
« Overall microbial activity was low, decreasing its activity.

« HPLC analysis « Microbial biomass production is sustained by organic carbon deposited from
- Total hydrolysable amino acids (THAA); sediment surface in a short period of time at GB-1301 and LBT-1503 and up to
- Amino sugars hundreds of years at GL-1248.

- Dipicolinic acid  Microbial necromass is recycled over timescales up to thousands of years.
- D- and L-isomers of aspartic acid « Observed differences in turnover rates may be due to sediment age.

 Buried organic carbon was sufficient to fuel microbial activities over timescales up to

Degradation index
thousands of years, due to slow mineralization rates.

D:L-amino acid racemization modelling of microbial activity
Extraction of pore water dissolved organic matter (DOM)

Fourier transform ion cyclotron resonance mass spectrometry (FTICR-MS) analyses

Ongoing study
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evaired ongoing sauibrium molecular level regarding aromaticity, oxidation level, C:N and C:O ratios and
kel i complexity according to depth and age of sediments.
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