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The rise of atmospheric oxygen during the Proterozoic is
of great interest, especially flanking the GOE. Isotopes and
RSEs have been the mainstay of geochemical tools to
estimate oxygen changes during the Proteorozic whereas we
present quantitative fluid inclusion gas analyses from
geological materials that formed either in the shallow marine
environment or at the atmosphere-brine interface.

Gas analysis of halite inclusions is a proven methodology
(Blamey et al., 2016) and measures the atmospheric oxygen
level by mass spectrometry. The volatile species measured
include: H2, He, CH4, H20, N2, O2, H2S, Ar and CO:. Here,
the gases are normalised to the sum of N2, O2 and Ar. Halite
was screened using the Blamey and Brand (2019) protocol.

Halite-hosted fluid inclusions from the 2.0 Ga
Tulomozero Fmn in Russian Karelia were analysed giving O2
measurements that range from 14.2-18.4 %, or 68-88% PAL.

Calcite ooids from the 2.3 Ga Boomplaas Fmn of South
Africa were analysed and the oxygen from the ooid-hosted
inclusions range from 1.7 to 2.6%. Whereas halite grows at
the brine-atmosphere interface, ooids form in the shallow
marine environmnt and therefore we use Henry’s Law
constants to calculate the atmospheric oxygen levels. This
provides the first direct oxygen measurements prior to the
GOE of 4.5 t0 6.9% PAL.

Our team has proven that atmospheric O2 was 50-60%
PAL during the Tonian, 8-10% PAL at 1443 Ma, 68-88%
PAL at 2.0 Ga, and now 4.5 to 6.9% PAL at 2.3 Ga.
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