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The Campbellrand Subgroup in South Africa persisted for >80 myr from >2588 ± 6 Ma to at least 2516 ± 4
Ma1 and comprised tidal flat and shallow marine deposits followed by sub-tidal carbonates. The carbonates were
deposited in a basin transgressing from southwest to the northeast for a distance of over 400 km, with abundant
stromatolites2,3. The transgression trend has changed the depositional conditions with time, including water depth,
sediment influx and mixing with meteoric water as recognised in field observations of lateral and vertical facies
changes and of altering stromatolite morphology, and from microfacies studies on thin sections.

C and O isotopes were measured in the different (micro)facies, in order to establish whether they follow strati-
graphic and depositional changes. The δ13C values show a shift of -1h to 0h from the lower (Monteville and
Reivilo Formations) to the upper (Gamohaan Formation) parts of the over 2000m thick Campbellrand Subgroup
and experienced temporal fluctuations with two maxima during the middle interval of carbonate deposition (Fair-
field, Klipfontein Heuwels, Papkuil, Klippan and Kogelbeen Formations). The cause of these δ13C excursions most
likely reflects increases in organic productivity and/or organic-carbon burial rates.

Oxygen isotopic analyses suggest that the temperature during the formation of carbonates was relatively high at
50 ± 20˚C4. Comparing to the Phanerozoic oxygen composition (-6h to 0h )5,6, our results show low δ18O
values (-8h to -15h ). This could be caused by elevated temperature or post-depositional equilibration with
meteoric and/or warm basinal waters. Our results show lack of co-variance in a crossplot of δ18O and δ13C and
are characterized by a wide spread of δ13C, combined with a narrow range of δ18O values. The carbon isotopic
composition is close to the Phanerozoic record7and records the evolution of the sea-water. The observed δ18O
values (∼ -10h ) in the Campbellrand Subgroup are in the range of previously reported Neoarchean values and
therefore could also reflect the original isotope signature of these carbonate rocks. Alternatively, the low oxygen
isotope values are influenced by isotopic exchange with meteoric waters in the course of diagenesis. Further studies
are needed to disentangle these potential effects.

This study demonstrates the potential of using carbon isotopes as a tool recording the variations of depositional
facies changes including water depth, sediment influx and carbonate productivities in Precambrian carbonates,
depending on the metabolism of involved microbes.
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