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X OBEE F Cl S, Water, and Li-O-Sr-Nd isotope systematics in Horoman peridotite and gabbro:

Implications for fluid- and melt-rock interactions and chemical evolution of the mantle
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The thesis was focused on the chemical modification of mantle peridotites with a long residence history in the mantle with
aim to derive sources and processes responsible for the chemical evolution of mantle rocks with tectonic and absolute time
constraints. Analyses were based on petrographic, mineralogical and geochemical approaches from micro and even nano-scale
dimensions to global geodynamic implications. A unique facet of the study was the deployment of broad spectrum of analytical
approach with major element (ME), trace elements (TE) including S, stable isotopes of Li and O, volatiles of F and Cl, and
radiogenic isotopes of Sr-Nd, combined with previously published major, trace element and Pb-Nd-Hf isotope data on the same
samples.

Thus, peridotite and gabbro samples from the Horoman peridotite complex and metasediments from the surrounding
Hidaka metasediments were studied. Horoman peridotite complex is a massif peridotite exposed at southern Hokkaido in the present
day volcanic fronts of the NE Japan arc and Kuril Arc. An impotant character of the Horoman peridotites is that they are the most
unradiogenic Pb mantle domain yet known. The major outcome of the study is the finding of evidences of hydrothermal fluid-rock
interactions occurred about a billion year ago at mid-ocean ridge. Geochronological constrains were made based on the age corrected
Pb, Nd and Hf isotope data. Possible ancient hydrothermal processes at ridges have been previously envisaged yet this is the first
finding of such processes. Thus, this data suggest a mechanism for origin of highly unradiogenic mantle domains in the Earth and
strongly supports the model forwarded by Malaviarchchi et al. (2008) as a potential solution to the Earth’s Pb paradox. Another
significant outcome of the study is that the chemical characterization of multiple fluid-and melt-rock interactions and identification of
tectonic environment of interaction. On other words, this data has implications on the whole mantle convection supported by
geophysical observations but interpreted to be incomplete mixing to help explain the chemical heterogeneity in the mantle based on
basaltic chemical data (Keken et al., 2002). Moreover, data obtained in this study shows local isotopic rehomogenization followed by
system closing to the interested isotope is a physical phenomenon operating. In addition, these data provide time constraints on
variable processes could acting upon mantle wedge peridotites during a slab subduction. All these data have been presented in a
geodynamic model which clearly shows evolution of different rock types in the Horoman rock suite. The modal provide a scenario

for the fate of the mantle during its convection supported with geochemical data which makes it different from many of other models.
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