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Fig. 1. Geologic sequence in Souh Africa between 2.5 and 2.2 Ga. Stratigraphic correlation of the Rooihoogte and Duitschland Formation between the
Carltonville and Duitschland area in the Transvaasin, South Africa. Note that the diagram is natavn according to the real stratal thicknesseBhe coarse
green wavy line represents the sequence boundary in the middle Rooihoogtei3chland Formation that was previasly proposed as the time interval in
which the GOE occurred3d). Previously, the transition from S-MIF to S-MDF was obscured by an apparent hiatus in the Duitschland Formation. The pink
interval represents the GOE identified in this study. The dashed vertical lines in the S-MIF box representBfiallalues (<%.), whereas the solid lines
represent the presence of larg®®s values (>%o.). *From Hannatet al (40).tFrom Rasmusseat al. 41).

measurements of carbonate-associated sulfate (CAS) and pyrite ifdhdecades. Here, we define the GOE as the time interval during which
Duitschland Formation (Fig. 1). However, there remained a large uhe atmosphere changed from aroait state to one with sufficiep©,
certainty about the timing and exact nature of the GOE as a mafjorprevent S-MIF signal preservationsedimentary rocks. Therefore,
sequence boundary and a gap of about 300 m for the shale succetisiokey questions we aimed to address in this study relate to when the
of which no unweathered materials are available in outcrop, whiatmosphere first irreversibly passedie > 10 ° PAL threshold (the
separates the S-MIF signals obtained in the lower Duitschland Formmaaclusion of the GOE) and the rate at which the transition occurred
tion from the S-MDF signatures obtained in the uppermost part of tlfthe duration of the GOE).
upper Duitschland Formation (Fig. 1). Thus, there is a pressing need andBecause the oldest presently known S-MDF signals are found
an opportunity to gather continuous S-MIF records to provide a moegound the Rooihoogtdimeball Hill boundary, we measured, at
complete picture of the timing, tempo, and consequences of the GOEhigh stratigraphic resolutions, multiple sulfur isotopic ratios in dia-
One underlying problem is that there has been no consensus algeretic pyrite in a continuous sequence from the lower Timeball Hill
the definition of GOE despite the term having been used in the literatal@wn to the upper Rooihoogte formations in South Africa (fig. S1).
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