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The chemical composition and redox effect of subduction zone
fluids carry important implications for arc volcanism and the
mobility of economically significant elements. This study uses
Fe and Zn isotopic analyses of eclogite-breccias from the
Monviso ophiolite, along with Sm-Nd garnet geochronology, to
study the composition and redox effects of fluids generated
during eclogite facies metamorphism, and to determine the
timescales of brecciation and fluid infiltration. Specifically, Fe
and Zn isotopic measurements were conducted on four
successive generations of breccia matrix (M1-M4), which were
formed during the progressive brecciation of the original Fe-Ti
gabbros and the influx of both internally and externally derived
fluids [1]. The variations in δ56Fe and δ66Zn data display
complex patterns from the unbrecciated precursor to M2 with
δ56Fe ranging from +0.19 to +0.43 and δ66Zn from -0.27 to -0.60.
A strong positive correlation was observed between the M3
matrix followed by metasomatic rind formation (M4), resulting
in a decrease in both δ56Fe (from +0.16 to -0.21) and δ66Zn (from
-0.67 to -0.82). These data suggest that early brecciation (M1-2)
coincided with small-scale, locally sourced fluid flow, whereas
late stage metasomatism (M3-4) was facilitated by the infiltration
of large amounts of external fluids with strongly negative δ56Fe
and δ66Zn values, which may have transported oxidized material
into the mantle wedge [2]. Garnet chronology of the M4 matrix
generation yielded an age of 41.31± 0.60 Ma. A compilation of
age data from Monviso suggests that peak metamorphism and
initial brecciation (M1 formation) likely occurred at ~45 Ma. The
formation of the M4 matrix, representing the end of eclogite-
facies infiltration and brecciation, occurred at ~41 Ma and thus
yields a timescale of ~4 Ma for the entire history of brecciation
and fluid flux associated with the Monviso eclogite breccias.
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