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Lacustrine environments provide an ideal setting to study the formation of authigenic high-
Mg calcite/(proto-) dolomites. Within these settings carbonate mineral formation is highly
controlled by the saturation state and reaction kinetics depending on e.g. (1) alkalinity, due to
physico-chemical conditions or microbial activity, (2) degree of evaporation, and/or (3)
mixing of different water bodies. Here, we present new results on the formation of authigenic
carbonate precipitates of Lake Neusiedl (Austria) that were first noted in the early 70’s. We
performed high-resolution imaging and mapping on different size fractions of five sediment
samples of Lake Neusiedl applying field emission SEM, equipped with SE and BSE detectors
and an EDX system. The aim of our study is to better understand the mechanisms controlling
the formation of Mg-rich carbonates in Lake Neusiedl, as a case study for low temperature
(proto-) dolomite formation environment by investigating mineralogical and chemical
composition, as well as their microstructure.

We found clear evidence for the authigenic origin of the investigated high-Mg calcite/(proto-)
dolomites, which form spherical aggregates ranging in size from 0.4 ym to 3 pm. These
aggregates are made of (i) cauliflower-arranged amorphous or cryptocrystalline precipitates or
(i1) nano-sized rhombs (< 0.2 ym). BSE imaging reveals no zoning, but homogenous
distribution of Ca and Mg ions in the carbonate phases. The evaluation of the Mg to Ca ratio
yields two types of high-Mg carbonate phases: Type 1 represents (proto-) dolomites with
excess Mg over Ca (Mg:Ca = 1.1 to 1.5), and type 2 consists of the high-Mg carbonate solid
phase calcite with a Mg:Ca ratio of 0.7. Interestingly, the sediment also contains framboidal
pyrite besides quartz, feldspar, mica (smectite), and low-Mg calcite.

According to our findings, we propose that an amorphous precursor phase initiates
precipitation of the Mg rich carbonate phase, which subsequently form (proto-) dolomite by
suggesting dissolution-reprecipitation reactions. The occurrence of framboidal pyrite points to
bacterial sulfate reduction, which likely stimulates high-Mg carbonate/(proto-) dolomite
precipitation in particular in respect to the high alkalinity and elevated Mg/Ca ratio (> 5) of
the solution of Lake Neusield.
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