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 Evidence for the widespread biogenic isotopic 
fractionation of sulfur establishes sulfate as a significant 
constituent of seawater. Precisely when substantial 
accumulation of sulfate first occurred is still a controversial 
issue though. It has been suggested that, coupled with oxygen, 
high sulfate concentrations evolved as early as 3.4 - 3.8 Ga in 
the early Archean. Alternatively, accumulation of sulfate is 
said to have occurred only around 2.2 to 2.3 Ga in the early 
Proterozoic era.  
 A thorough understanding of the factors that lead to 
isotope fractionation is required to correctly infer the 
sedimentary sulfur isotope record. It has been shown 
empirically that isotopic fractionation of sulfur does not occur 
below sulfate limiting concentrations. Therefore, in situ 
sulfate reduction kinetic experiments were performed in 
hydrothermal springs of Yellowstone National Park, USA 
using natural population of thermophilic prokaryotes to 
understand the fate of sulfate on early earth. Based on the 
measured half saturation constants for sulfate reduction 
among thermophiles and assuming the empirical relationship 
holds, I propose that sulphate concentrations could have been 
as high as 1.2 mM in the Archean oceans thereby supporting 
the possibility of early accumulation of sulfate on earth. 
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 The long-term goal of the ongoing study is to check 
whether transition metals can be used as sensitive indicators 
of Early Earth geological environments. We investigate if Cu 
and Zn isotopes can be fractionated in mantle materials at high 
temperature. We report high-precision MC-ICPMS isotopic 
measurements (as δ ‰ vs. JMC standard) on Cu-Zn from 
present-day and Archean mantle materials. Both have been 
shown to have variable isotopic ratios on terrestrial and extra-
terrestrial samples. 
 The dataset (including previously reported data [1]) is 
composed of: MORB glasses, OIBs characteristic of the major 
end-members (EM1, EM2, HIMU), peridotite nodules and 
orogenic lherzolites (WR, minerals), glass samples from 
Hawaï HSDP2 drilling, and metagabbros and pillow lavas 
from Isua Supracrustal Belt. 
 We first confirm that Zn isotopes in all samples vary 
according to mass-dependent fractionation law. 
 Both elements display constant isotopic signatures for 
MORBs from the three oceans, in particular on Reykjanes 
Ridge at 100-600 km south of Iceland. δ66Zn for MORBs 
cluster around 0.2-0.3 ‰, close to marine particulates, 
sediments, loess, indicating no significant fractionation. On the 
other hand, Cu data cluster around 0 ‰, close to CI chondrite 
value, but lower than loess values. 
 Zn results on OIB samples are more variable, which could 
be due either to mineral fractionation or, less likely, to source 
effects. For Hawai HSDP2 series, in particular, δ66Zn seems 
correlated with Cr content, which suggests involvement of a 
Cr-bearing phase, possibly spinel. 
 Overall, two kinds of Zn isotopic signatures seem to appear 
for the so-called “oceanic mantle” and “sub-continental 
mantle”. Olivine-cpx-opx separated from peridotites and 
lherzolites exhibit small fractionation with respect to each 
other, while spinels may be either lighter (oceanic setting) or 
heavier (subcontinental setting) isotopically, like Fe isotopes. 
δ66Zn in spinel might be related to its chemistry, and therefore 
to redox state. 
 For Isua, the least metamorphosed samples show δ66Zn  
identical to MORB, while their δ65Cu is enriched in heavy 
isotopes. The most metamorphosed (and altered) rock displays 
a Zn isotopic signature shifted to light values. 
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