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Paleoproterozoic sediments hold manifold geochemical
evidence for the transition from the Archean anoxic
atmosphere to the oxygenated atmosphere. This transition
resulted in important changes e.g. in the geochemistry of
multiple sulfur isotopes in sedimentary sulfides and sulfates
[1]. The actual timing of oxygenation can now be explored
using mass independently fractionated (MIF) sulfur isotope
systematics expressed as 33S. Recently reported sulfide data
from the 2.32 Ga Timeball Hill Fm. (South Africa) show no
MIF [2], while sulfide from the 2.47 Ga Brockman Iron Fm.
(Western Australia) has resolvable 33S [3]. This indicates
that the oxygen level in the terrestrial atmosphere increased
above ~10-5 PAL [4] in that ~150 Ma span and that significant
atmosphere oxygenation began to occur before the onset of
the Paleoproterozoic 13Ccarb excursion(s) [5]. With the goal of
establishing possible relationships between multiple sulfur
isotopes and this 13Ccarb excursion, we report more than 70
sulfur isotopic analyses of sulfides from 26 separate samples
of well-characterized carbonates and shales from Finland
spanning ~500 Ma (see figure) using a new ion microprobe
multicollector technique [3]. Results indicate the presence of
microbial sulfate reduction, hydrothermally-derived sulfur and
no obvious MIF sulfur in the samples so far investigated for
this time interval.
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Retention values of Fe and Mn oxides in paleosols of Late
Archean to Paleoproterozoic age have been calaculated to
understand the effect of Great Oxidation Event. These results
are integrated with other indicators such as δ13C and ∆33S
records to comprehend the atmospheric oxygen evolution
during the Precambrian. The values of retention for iron
(Fe2O3TR) and manganese (MnOR) of five definite paleosols
are presented in Fig. 1.
The Fe2O3TR value of ~1 has been observed in paleosols
of ≤2250 Ma, while the MnOR close to 1 only in 1800-1900
Ma old Flin Flon paleosols. These are also characterized by
Ce anomalies [1]. The ∆33S record indicates that the
atmopsheric PO increased from <10-5 to >10-5 PAL by 2322
2
Ma [2], and it might have been high enough to retain entire
iron in the paleosol by ~2245 Ma. The oxygn level is
suffeciently high to cross the oxidation barriers of both Ce and
Mn by ~1900 Ma. It appears that the PO has increased
2
between 2470 and 2245 Ma due to change in redox states of
volcanic gases. A sgnificant rise in PO by ~1900 Ma was
2
caused by the disturbance in carbon biogeochemical cycle
reflected in the form of global Paleoproterozoic δ13C
excursion recorded in sedimentary carbonate successions
spanning from 2200 to 2060 Ma.
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Fig.1 Retention of Fe and Mn in Late Archean to
Paleoproterozoic paleosols.
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