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Geochemical tracing of organic matter degradation in microbial carbonates
during syngenetic-early diagenesis: A case study from the Member IV of
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Abstract: The degradation of organic matter in microbial carbonates during early diagenesis not only can produce acidic fluids
to dissolve carbonate grains, which may amplify the channels for later dissolution and be beneficial to the development of

reservoirs, but also can result in alkaline pore water that precipitates carbonate cements which may hinder the development of
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reservoir. Therefore, the degradation of organic matter during syngenetic-early diagenesis stage has important impacts on the
development of reservoir in microbial carbonates. However, the characteristics and recognization about degradation of organic
matter in microbial carbonates have not yet been studied. In this study, we conducted petrological analyses and in situ
geochemical for microbial carbonates from the Member IV of Dengying Formation, Northern Sichuan Basin to characterize
organic matter degradation in microbial carbonates. Results show that when the organic matter in the microbial carbonates is
degraded by aerobic respiration, both the microspar and sparite components have negative Ce anomalies, whereas the positive
Ce anomaly of sparite component indicates that the degradation of organic matter is under an anaerobic environment. If
organic matters in microbial carbonate are oxygenated by nitrate reduction, the Cr concentration of microspar component is
lower than that in sparite component. If the organic matter is degraded by Fe-Mn oxides reduction, the Fe concentration in
microspar component is higher than that of sparite component. With the reduction state of diagenetic environment further
strengthening, the organic matter may be further degraded by sulfate reduction, which leads to the higher Cu and Mo
concentrations in the sparite component compared with the microspar component in microbial carbonates. As a consequence,
the variation of elements Ce, Cr,Fe, Mo, Cu in components of microbial carbonates could reflect the diagenetic environment,
and also can trace the process of the organic matter degradation effectively.

Key words: organic matter degradation, geochemical characteristics, microbial carbonates, Member IV of Dengying

Formation, Northern Sichuan Basin
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Fig. 1 Section position and samples
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Fig. 2 Specific components of microbial carbonates
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Fig. 5 Organic matter degradation pathways, mobilization of elements, redox potential and the changes in pore

contents during the degradation of organic matter
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Fig. 6 The Pores in microbial carbonates with different pathways of orgnic matter degradation
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