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Introduction: Lithium isotopes have great promise
for tracking subducted components in mantle sources
owing to the large isotopic offset between low T al-
tered crustal material and relatively monotonous mantle
rocks. Additionally, Li is taken up by mantle minerals,
in contrast to LIL elements and B, which are effec-
tively recycled back into the crust via the slab compo-
nent in island arc magmas.

We address the question of isotopic fractionation of
Li during devolatization in subducting slabs by study-
ing eclogites and associated garnet mica schists from
Trescolmen, Central Alps, Switzerland [1, 2]. These
rocks experienced peak metamorphic conditions at ca.
650°C and 2.0 GPa, corresponding to maximum de-
volatization temperatures prior to onset of melting.

Metamorphic history: Eclogite protoliths from
Trescolmen have major, HREE and HFS element
similarities with MORB [1]. Phengite-bearing eclogites
still preserve compositional features consistent with
low-T ocean-floor alteration [2]. This package of ba-
salts and pelitic sediments was subjected to eclogite-
facies conditions during Alpine orogeny, during which
they lost 2-4% fluid.

Small-scale fluid infiltration from the surrounding
garnet mica schist into the eclogites occurred during
early stages of uplift at eclogite-facies conditions. The
amount of fluid was large enough to equilibrate Cs-Rb-
Ba contents between eclogite-facies amphibole from
different samples, but too small to erase an early low-T
pattern preserved in phengites [2]. Evidence for fluid
flow at high pressure is also visible fom widespread
veins consisting of qz+phetkyatomptrut.

Amphibolite-facies overprinting was minor at
Trescolmen. Eclogite bodies often only have a small
rind of amphibolite, while interiors are pristine. Garnet
mica schists are more strongly overprinted, as indicated
by the formation of biotite, but celadonite-rich phengi-
tes are still abundant.

Li data: We are investigating the systematics of Li
in eclogites, garnet mica schists and high pressure
veins. The methods include laser ablation-ICP-MS for
Li concentration of minerals, solution ICP-MS for Li
whole rock concentration and solution MC-ICP-MS for
Li isotopes of mineral separates and whole rocks.

Phengite is the dominant host for Li in garnet mica
schist (26-75 ppm Li) and phengite-rich veins, while
omphacite is the most important phase for Li in ec-
logites (16-64 ppm Li), even in phengite-rich samples
(0.7-4.2 ppm Li in phengite). The large difference in Li

concentration in phengites from eclogites and mica
schists is taken as evidence that fluid infiltration from
mica schists into the eclogites was not large enough to
homogenize Li in both assemblages. Thus, Li in the
eclogites should be largely retained from a stage before
fluid infiltration.

Lithium isotopes have been measured from two
phengite separates of one phengite-rich vein (8'Li of
+0.6%0 and +0.9%o), one phengite separate from garnet
mica schist (+1.2%o) and one eclogite whole rock sam-
ple (+0.6%o), with an uncertainty of *1%. (20). By
measuring pristine eclogite and biotite-free phengite
separates we can exclude any effect from amphibolite-
facies overprinting. Since Li was not largely redistrib-
uted during high pressure fluid infiltration, these low
values of 8'Li record an earlier process.

The likely protoliths of Trescolmen eclogites and
mica schists, low-T altered MORB and clay-rich sedi-
ments, all have significantly heavier Li isotopes (from
+2.5%0 up to +12%o0). We are therefore left with the
possibility of significant Li isotope fractionation by
fluid loss during subduction.

The similar 8’Li compositions of the analysed ec-
logite and mica schist samples might be coincidental if
their protoliths had similar compositions. However,
since assemblages from Trescolmen come from a range
of sources, we expect to see a larger range in 8'Li with
the collection of more data.

What happens to Li in dehydrating slabs? Fur-
ther evidence for Li isotope fractionation by devolati-
zation is found in unusually heavy Li isotopic compo-
sitions of fluids from the downgoing crust at Conical
Seamount, Mariana forearc (87Li of +17%o) [3]. Iso-
topically heavy fluid is not entirely lost in the forearc,
given that lavas in certain circumstances (e.g., Panama,
Central America) have 8’Li > MORB [4,5]. We envi-
sion a scenario where Li in source rocks (&'Li
>MORB) is fractionated during early stages of sub-
duction, leaving a residual, low S'Li component in ec-
logites. This is consistent with relatively low 8'Li val-
ues in adakites from Panama [4].
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