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(continued from Beukes" English abstract)

The distribution of organic matter in iron formation successions strongly suggest that the precipitation
of iron oxides was decoupled from primary production of biomass (Klein and Beukes, 1989). Oxide facies
iron formation apparently accumulated in areas of very low organic carbon supply or primary productivity.
In areas of higher organic carbon supply, iron oxides were transformed to siderite most probably through
microbial ferric iron respiration. Certain Archean iron formations occur in close association with
manganese carbonates and it is quite possible that these carbonates were derived from microbial respiration
of earlier Mn4+ - oxyhydroxides. The presence of Mn4+ - oxyhydroxides requires free oxygen, which would
support the notion that at least some oxygen was available in shallow ocean water in the early Precambrian.
Oxygenic photosynthesis is the most likely source of free oxygen, which implies that this metabolic pathway
was present very early on in earth history.

Iron formations are known to be directly associated with glacial deposits in the Mesoarchean,
Paleoproterozoic and Neoproterozoic. All of these iron formations appear to have been deposited either
during interglacial periods, or at the end of glacial episodes associated with post-glacial flooding events.
It is most unlikely that a permanently stratified ocean could have been maintained in the presence of polar
ice caps even as far back in time as the Mesoarchean. Stratification of oceans in the Precambrian may
thus have been episodic and could have been controlled by interplay of global climatic change and
hydrothermal (tectonic) activity.
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