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Titanite reaction rims around ilmenite suggest that the
ilmenite has interacted with a Ca and (Y+REE)-bearing fluid
in the amphibolite-facies terranes. The most likely compo-
sition of this fluid would be a CaCl

2
 brine, with a water

activity high enough and/or at a pressure-temperature low
enough to prevent amphibole breakdown to orthopyroxene
+ clinopyroxene. Instead, the ilmenite was attacked and rims
of titanite formed, with the Fe most likely removed as FeCl

2
.

The increased (Y+REE) content of the titanite suggests that
this fluid also contained a (Y+REE)-component, especially
enriched in the LREE. The relatively low pressures seen in
these amphibolite-facies terranes (400–500 MPa) do not
lend any credence to the idea that these rims could repre-
sent some sort of decompression reaction between the
ilmenite and a Ca-bearing phase such as plagioclase as has
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been reported for high pressure (>1 GPa) mafic rocks. Nor
is there any evidence to suggest that the Ca came directly
from neighbouring plagioclase and even if it did – it would
have had to has been aided by fluids, again most probably
in the form of brines.

These hypotheses need to be tested by experimental
work under amphibolite-facies pressures and temperatures.
Such experiments would involve natural endmember
ilmenite and Si and (Y+REE)-bearing CaCl

2
 brines, both

with and without plagioclase. Discovery of other occur-
rences of titanite rimming ilmenite in moderate to low pres-
sure metamorphic environments, where brines are known
to have facilitated metasomatic alteration, would shed ad-
ditional light into the question where and why these as-
semblages form in nature.
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