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Serpentine minerals are important for reconstructing Archean water–rock interactions
because they retain water in their crystal structures and may preserve information on the
fluids involved in their formation. Ultramafic rocks from the Isua area, southwestern
Greenland, are key materials for investigating water circulation and fluid activity on the early
Earth. In this study, we examined the serpentinization history of Isua ultramafic rocks using
mineral textures, μXRF elemental mapping, mineral compositional analysis, TG-DTA analysis,
and hydrogen isotope analysis.The studied samples show different degrees of olivine
preservation and alteration textures. In olivine-bearing samples, serpentine occurs around
and within relatively well-preserved olivine grains, whereas other samples show variations in
remaining olivine and mineral textures. μXRF mapping identified two types of serpentines
with different elemental compositions, which may correspond to differences in mineral
textures. TG-DTA analyses revealed a major DTG peak at approximately 700 to 770℃ in all
samples. In addition, differences in the dehydration behavior at 500 to 700℃ were observed
among the samples. These differences may reflect the contribution of secondary hydrous
minerals and/or presence of low temperature serpentine minerals. Hydrogen isotope
analyses show variations in δD values among the samples, suggesting different fluid
conditions or fluid events at different stages. Some samples also show variations
corresponding to serpentine occurrence.These results suggest that the Isua serpentinites
may have experienced multiple stages of fluid activity. In particular, texturally distinct
serpentine within olivine pseudomorphs and heterogeneous elemental distributions
revealed by μXRF mapping suggest that post-serpentinization alteration and/or carbonation
may have proceeded heterogeneously.
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