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Fig.7  Types of microbes potentially involved in ooid microbial mineralization and their corresponding metabolic pathways
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Abstract: The study of ooids has a long history, and there is not yet a consensus as to their origin. The “inorganic
process” that has been accepted by most sedimentologists has recently been challenged by the accumulating evidence
of microbially-mediated mineralization within modern and ancient ooids. For microbial mechanisms involved in the
genesis of 0oids, photosynthetic microorganisms (e.g., cyanobacteria) use light energy to produce organic carbon and
to create alkaline microenvironments during metabolism that induce ambient carbonate nucleation. The organic matter
that they produce may feed heterotrophic microorganisms, and some of these heterotrophs (e.g., sulfate-reducing bac-
teria) are capable of increasing neighboring alkalinity and facilitating carbonate precipitation during their metabolic
activities. It is possible that physicochemical conditions rearrange pre-precipitated nanograins produced by biological-
ly-induced and -influenced mineralization processes, and promote the genesis of modern ooids with delicate tangen-
tial fabrics (Diaz’s model). In addition, some types of ancient ooids (e.g., alternating dark- and light-colored lami-
nar ooids, and cerebroid ooids) with natural organic matter-rich laminae, closely resemble so-called “regularly lami-
national stromatolites” or “hybrid stromatolites” , implying their similar origins. The microbial accretion mechanism
of such ooids resembles the growth model of laminar stromatolites , i.e., combined biologically-induced (mainly photo-
synthetic microorganisms and sulfate-reducing bacteria) and biologically-influenced (providing templates for carbon-
ate nucleation) mineralization. Organic matter-rich, laminar (or banded) fabric ooids are rare in modern marine set-
tings but not uncommon in ancient records. Further work focusing on this kind of ooids may provide a new perspective
to understand the organomineralization process in the genesis of ooids.

Key words: oolite; cyanobacteria;  sulfate-reducing  bacteria;  amorphous  calcium  carbonates;

organomineralization; carbon dioxide concentrating mechanisms



