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Trace metals and their stable isotope ratios in iron
formations (IF) have been used to reconstruct the redox
evolution of the past oceans and atmosphere, specifically
around the Great Oxydation Event (GOE). A number of
studies have utilised redox-sensitive elements such as Mo [1],
Cr [2], and U [3]. By comparison, Cu has been one of the
least studied trace metals, with a single study documenting
temporal evolution of 8°Cu in black shales around the GOE
[4]. Fractionation effects from coeval IF deposition have been
implicated to explain the observed shale 8%°Cu variations.
Here we focus on Cu from four pre-GOE IF sequences from
the Neoarchean-Paleoproterozoic Transvaal and Hamersley
Supergroups in, respectively, South Africa (Kuruman -
Griquatown — Hotazel) and Australia (Joffre). The aim is to
critically asses the potential of Cu and its stable isotope ratio
in IF to constrain redox processes in the pre-GOE ocean.

Whole-rock Cu contents in IF are lower than in average
continental crust, and much lower than in modern oceanic
ferromanganese deposits. They show no relationship with the
mineralogy of IF, and no statistical correlation with bulk-rock
Fe and Mn abundances. Instead, Cu contents show positive
correlations with Ti in the Joffre IF and with Cr, V, and Ni in
the Transvaal IF. Additionally, all four IF record shale-like
Cu/Ti ratios. Copper isotope compositions are statistically
invariant for all Transvaal IF (~0%o), while the Joffre IF
differs in that it has a slightly negative average §°°Cu value of
-0.24%o. Our results suggest that Cu in IF represents an inapt
proxy for water-column processes of primary Fe and Mn
precipitation and rather records isotopically homogeneous,
minor particulate inputs from a predominantly volcanic (ash)
source. Copper abundances and 8%°Cu in IF therefore appear
to be unsuitable records of secular oceanic redox evolution in
the early Precambrian oceans, particularly with respect to the
GOE.
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