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abstraCt

Guyanaite, naturally occurring E�&U22+��KDV�EHHQ�LGHQWL¿HG�LQ�D�[HQROLWK�RI�&U�ULFK�RPSKDFLWLWH�
from the Moses Rock diatreme in the Navajo Volcanic Field of the southwestern United States. It oc-
curs 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 
RI�PHWDVRPDWLVP�RI�FKURPLWH�EHDULQJ�VHUSHQWLQLWH�E\�VODE�GHULYHG�ÀXLGV�GXULQJ�VXEGXFWLRQ�RI� WKH�
)DUDOORQ�3ODWH�LQ�/DUDPLGH�WLPH��$W�WKH�WLPH�RI�HQWUDLQPHQW�RI�WKH�[HQROLWK��WKH�URFN�ZDV�XQGHUJRLQJ�
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 
PRUH�YROXPHWULFDOO\�VLJQL¿FDQW���SURYLGHG�ZDWHU�IRU�K\GUDWLRQ�RI�WKH�VXEFRQWLQHQWDO�XSSHU�PDQWOH��
contributing to uplift of the Colorado Plateau. Recognition of guyanaite as a component of a subducted 
VODE�VXSSRUWV�UHFHQW�SURSRVDOV��EDVHG�RQ�ODERUDWRU\�H[SHULPHQWV��WKDW�KLJK�SUHVVXUH�SRO\PRUSKV�RI�RWKHU�
FRPPRQ�FUXVWDO�R[\�K\GUR[LGH�PLQHUDOV�VXFK�DV�ERHKPLWH�DQG�JRHWKLWH��L�H���KLJK�SUHVVXUH�G-AlOOH 
and H�)H22+��FDQ�DOVR�WUDQVSRUW�DQG�VWRUH�ZDWHU�LQ�WKH�PDQWOH�

Keywords: *X\DQDLWH��PDQWOH��[HQROLWK��VXEGXFWLRQ��MDGH��NRVPRFKORU��FDUPLFKDHOLWH��&RORUDGR�
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introduCtion

Guyanaite, a polymorph of CrOOH, is a rare mineral, previ-
ously 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 
0HUXPH�5LYHU��0LOWRQ�DQG�1DUDLQ�������0LOWRQ�HW�DO���������
intergrown with two other polymorphs of CrOOH (bracewellite 
DQG� JULPDOGLLWH��� HVNRODLWH� �&U2O3���PFFRQQHOOLWH� �&U22&X���
chromian gahnite, and gold.

Here we describe guyanaite in a mantle-derived omphacitic 
FOLQRS\UR[HQLWH� [HQROLWK� IURP� WKH�0RVHV�5RFN� GLDWUHPH� LQ�
the Navajo Volcanic Field in southeast Utah, U.S.A. (Watson 
�������,WV�SUHVHQFH�LQ�DQ�XSSHU�PDQWOH�VHWWLQJ�LV�VLJQLILFDQW��DV�
the synthetic equivalent, E-CrOOH, has recently been shown to 
be stable to great depths in the mantle (pressures up to at least 
�����*3D��-DKQ�HW�DO��������DQG�WKXV�LV�D�SRWHQWLDOO\�VLJQLILFDQW�
repository for water in the mantle.

PetrograPhy

7KH�VDPSOH�ZH�VWXGLHG��QR������������LV�D�[HQROLWK���FP�LQ�
PD[LPXP�GLPHQVLRQ�GRPLQDWHG�E\�SDOH�HPHUDOG�JUHHQ�FOLQR-
S\UR[HQH�ZLWK�VPDOO�FORWV�RI�GDUN�DFFHVVRU\�PLQHUDOV��FORWV�WR���
PP��DURXQG�ZKLFK�WKH�FOLQRS\UR[HQH�LV�PRUH�LQWHQVHO\�JUHHQ�LQ�
hand sample and in thin section. Figure 1 is a backscattered elec-

WURQ��%6(��LPDJH�RI�D�SRUWLRQ�RI�RQH�RI�WKH�FOXVWHUV�RI�DFFHVVRU\�
minerals. The clusters are dominated by lamellar intergrowths 
RI�JX\DQDLWH�DQG�FOLQRS\UR[HQH��6WULQJHUV�RI�HVNRODLWH�WUDYHUVH�
WKH�JX\DQDLWH�RU�RFFXU�DW�WKH�JX\DQDLWH�FOLQRS\UR[HQH�LQWHUIDFHV��
Patches of chromite are interspersed in some of the guyanaite-
dominated clusters and consist of lamellar intergrowths of two 
WH[WXUDOO\�GLIIHUHQW� W\SHV�RI�FKURPLWH�� LQWHUJURZQ�DW� WKH�VDPH�
VFDOH�DV�DUH�WKH�JX\DQDLWH�DQG�FOLQRS\UR[HQH��,Q�UHIOHFWHG�OLJKW�
DQG�%6(�LPDJHV�RQH�W\SH�RI�FKURPLWH�KDV�D�³VSRQJ\´�WH[WXUH�DQG�
a darker BSE response due to lower average atomic number and 
the other appears “clean” and brighter due to a higher average 
DWRPLF�QXPEHU��)LJ������$�IHZ�JUDLQV�RI�FDUPLFKDHOLWH��D�K\GURXV�
WLWDQDWH�PLQHUDO��RFFXU�LQ�WKH�FOXVWHUV��7KRXJK�VLPLODU�LQ�UHIOHFWLY-
ity and BSE response to guyanaite, all carmichaelite grains larger 
WKDQ�DSSUR[LPDWHO\����PP�KDYH�SURPLQHQW�FOHDYDJH��)LJ�����

mineral ComPositions

Minerals were analyzed at Queen’s University with a JEOL 
Superprobe, employing standard wavelength-dispersive meth-
ods and PAP corrections, using a combination of synthetic and 
natural standards. Representative compositions given in Table 
���DYHUDJH�FRPSRVLWLRQV�DQG�VWDQGDUG�GHYLDWLRQV��

In this sample, guyanaite, nominally CrOOH with 89.4 wt% 
Cr2O3, is inhomogeneous (64.0–78.0 wt% Cr2O3��DQG�FRQWDLQV�
substantial quantities of Fe2O3�����±����ZW���DQG�7L22 (2.4–10.2 
ZW���DQG�VPDOOHU�TXDQWLWLHV�RI�0J2�����±����ZW���DQG�$O2O3 
����±����ZW���DV�WKH�PDLQ�LPSXULWLHV��&U2O3 content is negatively 
correlated with Fe2O3 and TiO2.
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