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Chemistry and mineralogy of earth’s mantle
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abstraCt
Guyanaite, naturally occurring
from the Moses Rock diatreme in the Navajo Volcanic Field of the southwestern United States. It occurs as the dominant phase in small clusters of accessory minerals, intergrown with kosmochlor-rich
omphacite, zincian chromite, eskolaite, and carmichaelite. The assemblage is interpreted as the result

prograde metamorphism, with guyanaite dehydrating to eskolaite plus water. This reaction, and the
coeval dehydration of the inferred accompanying host serpentinites (which would have been much
contributing to uplift of the Colorado Plateau. Recognition of guyanaite as a component of a subducted
-AlOOH
and
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introduCtion
Guyanaite, a polymorph of CrOOH, is a rare mineral, previously described from only three locations. It is named for the type
locality in Guyana where it occurs as a component of so-called
“merumite” pebbles in gold and diamond placer deposits in the
intergrown with two other polymorphs of CrOOH (bracewellite
2O 3
chromian gahnite, and gold.
Here we describe guyanaite in a mantle-derived omphacitic
the Navajo Volcanic Field in southeast Utah, U.S.A. (Watson
the synthetic equivalent, -CrOOH, has recently been shown to
be stable to great depths in the mantle (pressures up to at least

minerals. The clusters are dominated by lamellar intergrowths

Patches of chromite are interspersed in some of the guyanaitedominated clusters and consist of lamellar intergrowths of two

a darker BSE response due to lower average atomic number and
the other appears “clean” and brighter due to a higher average
ity and BSE response to guyanaite, all carmichaelite grains larger

mineral ComPositions

repository for water in the mantle.

PetrograPhy
-

hand sample and in thin section. Figure 1 is a backscattered elec* E-mail: daniel.schulze@utoronto.ca
† Special collection papers can be found on GSW at http://ammin.

Minerals were analyzed at Queen’s University with a JEOL
Superprobe, employing standard wavelength-dispersive methods and PAP corrections, using a combination of synthetic and
natural standards. Representative compositions given in Table
In this sample, guyanaite, nominally CrOOH with 89.4 wt%
Cr2O3, is inhomogeneous (64.0–78.0 wt% Cr2O3
substantial quantities of Fe2O3
2 (2.4–10.2
2O 3
O
content
is
negatively
2 3
correlated with Fe2O3 and TiO2.
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