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Both geological survey in the Barberton Greenstone Belt, South Africa and
laboratory experiments using a hydrothermal flow-through apparatus were conducted to investigate the
origin of chromium spinel and temporal/special distributions of chromium enrichment found in a
banded iron formation formed 3.2 billion years ago. The experimental results demonstrated that
chromium spinel can be formed from iron and chromium hydroxides by the addition of dissolved ferrous
iron under low temperature hydrothermal conditions (e.g., 150 degree Celsius). The results of
geological survey showed that chromium enrichment in the banded iron formation were due to chemical
processes. However, the chromium enrichments were localized in a particular geological unit and
area. Important factors controlling the chemical enrichment of chromium are likely the degree of
hydrothermal activity and sedimentary environments. These results suggest that a part of ocean was
already oxygenated 3.2 billion years ago.
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