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A “Mesoarchaean gold event” of magmatic origin might have added the bulk of 
gold to the nuclei of the future cratons around the time of the global onset and 
establishment of crust generation by plate tectonic processes at ca. 3.2–3.0 
billion years (Ga; Shirey and Richardson, 2011; Næraa et al., 2012; Tang et al., 
2016). The timing of this major magmatic event may coincide with the aftermath 
of the ca. 3.2 Ga major bombardment of the Earth-Moon system (Glikson, 
2001). Although a logical link between these events is tempting, it has not really 
been investigated in detail, and the origin of the “Mesoarchaean gold event” 
remains rather enigmatic if not truly controversial with regard to its trigger and 
whether magmatic processes actually led to this pronounced gold endowment 
in those nuclei (cf. Frimmel, 2008). Here, our study focuses on the Nuuluk 
greenstone belt in the Tartoq district in southwestern Greenland where volcanic 
and magmatic rocks and accompanying lower crustal harzburgite cumulates 
were emplaced at ca. <3.19–3.01 Ga (Kisters et al., 2012; Szilas et al., 2013, 
2014; van Hinsberg et al., 2018). We use detailed sulphide and sulpharsenide 
petrography in gold-mineralized shear zones in this greenstone belt and 
complement our observations with rhenium-osmium-sulphur (Re-Os-S) isotope 
geochemistry of individual mineral separates of arsenopyrite and pyrite. In light 
of our findings, we propose to relate the “Mesoarchaean gold event” to the 
precipitation of ca. 2.98 Ga (Re-Os model ages) massive arsenopyrite on the 
seafloor. Indeed, arsenopyrite with primary invisible gold may result from the 
hydrothermal alteration and serpentinization of a <3.19–3.01 Ga oceanic crust 
comprising basaltic rocks and lower crustal harzburgite cumulates. This 
alteration mobilized arsenic, Re, and Au that were fixed in arsenopyrite. In 
major shear zones, retrograde greenschist-facies metamorphism overprinted 
the ca. 3.01–2.82 Ga pervasive amphibolite-facies metamorphic assemblages 
and caused local dissolution of arsenopyrite. During this retrograde tectono-
metamorphic stage, in gold-rich shear zones, the Re-Os geochronometer in 
arsenopyrite was reset to a Neoarchaean age while invisible gold was liberated 
and deposited as native gold with 2.66 Ga pyrite (Re-Os isochron ages). The 
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initial Os isotope ratios of Neoarchaean arsenopyrite (187Os/188Osi = 0.13 ± 
0.02) and gold-bearing pyrite (0.12 ± 0.02) overlap with the estimated 
187Os/188Os ratio of the Mesoarchaean mantle (0.11 ± 0.01) and preclude 
contribution of radiogenic crustal Os from evolved lithologies in the accretionary 
complex, but instead, favour a local contribution in Os from basaltic rocks and 
serpentinized harzburgite protoliths by metamorphic fluids. Thus, the ca. 2.66 
Ga lode gold mineralization identified in the North Atlantic Craton may illustrate 
a gold endowment in shear zones in Earth’s stabilizing continental crust at the 
time of the 2.75–2.55 Ga Global Gold Event (Goldfarb et al., 2001, 2005; 
Bierlein et al., 2006), through metamorphic upgrading of bulk gold originally 
extracted from the Mesoarchaean mantle and concentrated in massive 
arsenopyrite deposits on the seafloor of the reduced Mesoarchaean ocean. 
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