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Abstract

Advances in geomicrobiology are causing a fundamental revision of core concepts in the geosciences. The
increased efort put into studying microorganisms in the context of their environments has led to some revolutionary
discoveries. Genetic data, especially those that allow the in situ description of microbial populations, have enabled
much recent progress.
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Introduction

e elucidation of previously unexplained or unexpected
interactions between microorganisms and Earth materials is being
facilitated by new gene and genome sequences.  ese discoveries
have implications for important geological phenomena, including the
formation of ore deposits, the regulation of global climate, and surface
oxidation state. Additionally, genetic data have caused a signi cant
revision in our understanding of the rate and mechanisms of evolution.
Molecular geomicrobiology is still a relatively new eld. In the near
future, the integration of molecularly resolved ecological studies with
contemporary biogeochemistry will stimulate the creation of integrated
models for the Earth's formation processes [1-3].

Methodology

We use the term "molecular biology applied to geologic systems" to
describe the e ort to understand coupled biological and geochemical
processes at the molecular level, even though this could also be
interpreted that way. In order to determine kinetic parameters with
predictive value, geoscientists have shi ed from describing complex
mineral surface reactions using empirical rate laws to a fundamental
analysis of molecular interactions. Similarly, geoscientists need to
move beyond treating microorganisms like mysterious black boxes in
order to comprehend biogeochemical processes. s is made possible
by the availability of whole microbial genome sequences, techniques
for tracking gene activity within organisms, and advancements in the
analysis of elemental composition, isotopic ratios, and mineral surface
chemistry. At the same time, genomes transmit information about
metabolic capacities [4,5].

In addition to providing information about gene regulation and
metabolic capacities, genomes allow us to investigate the molecular
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ought-provoking queries to consider
We have discussed in this article how genomic data are changing
our knowledge of the roles that microorganisms play in both ancient
and modern biogeochemical cycling. We have also covered the way in
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