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abSTracT

A robust assessment is made of the distribution and (spatially resolved) geologic context for the 
QHZO\�LGHQWL¿HG�URFN�W\SH�RQ�WKH�0RRQ��D�0J�VSLQHO�EHDULQJ�DQRUWKRVLWH��SLQN�VSLQHO�DQRUWKRVLWH��
36$���(VVHQWLDO�FULWHULD�IRU�FRQ¿UPHG�GHWHFWLRQ�RI�0J�VSLQHO�XVLQJ�VSHFWURVFRSLF�WHFKQLTXHV�DUH�SUH�
VHQWHG�DQG�WKHVH�FULWHULD�DUH�DSSOLHG�WR�UHFHQW�GDWD�IURP�WKH�0RRQ�0LQHUDORJ\�0DSSHU��$OWRJHWKHU�����
UHJLRQV�FRQWDLQLQJ�FRQ¿UPHG�H[SRVXUHV�RI�WKH�QHZ�0J�VSLQHO�URFN�W\SH�DUH�LGHQWL¿HG��$OO�H[SRVXUHV�
DUH�LQ�KLJKO\�IHOGVSDWKLF�WHUUDLQ�DQG�DUH�VPDOO²D�IHZ�KXQGUHG�PHWHUV²EXW�GLVWLQFW�DQG�YHUL¿DEOH��PRVW�
UHVXOWLQJ�IURP�PXOWLSOH�PHDVXUHPHQWV��(DFK�FRQ¿UPHG�GHWHFWLRQ�LV�FODVVL¿HG�DFFRUGLQJ�WR�JHRORJLF�
FRQWH[W�DORQJ�ZLWK�RWKHU�OLWKRORJLHV�LGHQWL¿HG�LQ�WKH�VDPH�ORFDOH��&RQ¿UPHG�ORFDWLRQV�LQFOXGH�DUHDV�
DORQJ�WKH�LQQHU�ULQJV�RI�IRXU�PDVFRQ�EDVLQV��NQREV�ZLWKLQ�FHQWUDO�SHDNV�RI�D�IHZ�FUDWHUV��DQG�GLVSHUVHG�
H[SRVXUHV�ZLWKLQ�WKH�WHUUDFHG�ZDOOV�RI�VHYHUDO�ODUJH�FUDWHUV��8QH[SHFWHG�GHWHFWLRQV�RI�0J�VSLQHO�DUH�
DOVR�IRXQG�DW�D�IHZ�DUHDV�RI�K\SRWKHVL]HG�QRQ�PDUH�YROFDQLVP��7KH�VPDOO�0J�VSLQHO�H[SRVXUHV�DUH�
VKRZQ�WR�EH�JOREDO�LQ�GLVWULEXWLRQ��EXW�JHQHUDOO\�DVVRFLDWHG�ZLWK�DUHDV�RI�WKLQ�FUXVW��&RQ¿UPDWLRQ�RI�
0J�VSLQHO�H[SRVXUHV�DV�SDUW�RI�WKH�LQQHU�ULQJ�RI�IRXU�PDVFRQ�EDVLQV�LQGLFDWHV�WKLV�36$�URFN�W\SH�LV�
SULQFLSDOO\�RI�ORZHU�FUXVW�RULJLQ�DQG�SUHGDWHV�WKH�EDVLQ�IRUPLQJ�HUD�
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7KH�VXLWH�RI�RUELWDO�VSDFHFUDIW�UHFHQWO\�VHQW�WR�WKH�0RRQ�E\�
-DSDQ��,QGLD��&KLQD��DQG�WKH�8QLWHG�6WDWHV�LQFOXGHG�VHYHUDO�PRGHUQ�
LQVWUXPHQWV�FDSDEOH�RI�SHUIRUPLQJ�D�ILUVW�RUGHU�HYDOXDWLRQ�RI�OXQDU�
PLQHUDO�FRPSRVLWLRQ�DW�KLJK�VSDWLDO�DQG�KLJK�VSHFWUDO�UHVROXWLRQ�
�H�J���2KWDNH�HW�DO��������3LHWHUV�HW�DO������D���$PRQJ�WKH�DEXQGDQW�
fundamental scientific findings, one unexpected result was discov�
HU\�RI�D�QHZ�IHOGVSDWKLF�URFN�W\SH�ZLWK�VSHFWUDO�IHDWXUHV�GRPLQDWHG�
E\��0J�$O��VSLQHO�H[SRVHG�DW�VPDOO�ORFDOL]HG�DUHDV�RQ�WKH�OXQDU�
surface (Pieters et al. 2011). The most common forms of spinel 
IRXQG�RQ�WKH�0RRQ�DUH�)H���&U���RU�7L�ULFK�RSDTXH�PLQHUDOV��H�J���
+DJJHUW\�������VHH�DOVR�VXPPDU\�LQ�3ULVVHO�HW�DO���������6PDOO�
DPRXQWV�RI� WUDQVSDUHQW�0J�$O�ULFK�VSLQHO� �³SLQN�VSLQHO´��KDYH�
been identified in a few lunar samples, but they have always been 
found to occur in association with relatively abundant olivine or 
other mafic minerals (e.g., Gross and Treiman 2011). Throughout 
WKH�GLVFXVVLRQ�EHORZ��ZH�ZLOO�UHIHU�WR�WKLV�IRUP�RI�QRQ�RSDTXH��
ORZ��)H��&U��7L��VSLQHO�VWULFWR�VHQVX�VLPSO\�DV�³0J�VSLQHO�´

6LQFH�WKLV�QHZ�0J�VSLQHO�EHDULQJ�URFN�W\SH�KDV�QRW�EHHQ�LGHQWL�
ILHG�DPRQJ�WKH�UHWXUQHG�OXQDU�VDPSOHV��LWV�UHFRJQLWLRQ�KDV�VSDUNHG�
extensive observational, experimental, and theoretical analyses 
WR�FRQVWUDLQ�WKH�RFFXUUHQFH�DQG�SHWURORJLF�FKDUDFWHULVWLFV�RI�0J�

VSLQHO�RQ�WKH�0RRQ��*URVV�DQG�7UHLPDQ�������3ULVVHO�HW�DO��������
������������-DFNVRQ�HW�DO���������������7KH�SULQFLSDO�H[SRVXUHV�
RI�WKH�QHZ�0J�VSLQHO�URFN�W\SH�LGHQWLILHG�WR�GDWH�DQG�GLVFXVVHG�
below contain no detectible common mafic minerals (less than 
a���ROLYLQH��S\UR[HQH��DQG�DUH�DOZD\V�IRXQG�LQ�D�ORZ�)H�WHUUDLQ�
dominated by plagioclase feldspar. This has been interpreted to 
PHDQ�WKDW�WKH�QHZ�URFN�W\SH�LV�LWVHOI�IHOGVSDWKLF��D�³SLQN�VSLQHO�
DQRUWKRVLWH´�RU�36$��7D\ORU�DQG�3LHWHUV��������&RQVWUDLQWV�RQ�WKH�
spinel/plagioclase ratio are also under investigation with laboratory 
DQG�DQDO\WLFDO�PL[LQJ�H[SHULPHQWV� �H�J���'KLQJUD�HW�DO������E��
&KHHN�DQG�3LHWHUV�������

The goals of the integrated analyses presented here are to 
GLVFXVV�UREXVW�FULWHULD�IRU�WKH�LGHQWLILFDWLRQ�RI�WKLV�QHZ�36$�URFN�
type and to summarize characteristics of the range of observed 
VSLQHO�EHDULQJ�OLWKRORJLHV�IRXQG�DFURVV�WKH�0RRQ��7KH�DVVRFLD�
WLRQ�RI�VHYHUDO�NH\�H[SRVXUHV�ZLWK�WKH�LQQHU�ULQJ�RI�D�IHZ�PDVFRQ�
EDVLQV�LPSOLHV�WKDW�WKH�RULJLQ�RI�WKLV�QHZ�URFN�W\SH�LV�DQFLHQW�DQG�
D�ZLGHVSUHDG�FRPSRQHQW�RI�WKH�ORZHU�FUXVW�RI�WKH�0RRQ�

idenTificaTion of Mg-SPineL

Diagnostic properties
7KH�VSHFWURVFRSLF�GHWHFWLRQ�RI�VSLQHO�ULFK�UHJLRQV�DFURVV�WKH�

0RRQ�UHTXLUHV������KLJK�VSHFWUDO�UHVROXWLRQ�QHDU�LQIUDUHG�PHDVXUH�
PHQWV�WR�UHFRJQL]H�GLDJQRVWLF�DEVRUSWLRQ�IHDWXUHV��DQG�����KLJK�
VSDWLDO� UHVROXWLRQ�DQG� WZR�GLPHQVLRQDO�FRQWLJXRXV�FRYHUDJH� WR�
GHWHFW�VXE�NLORPHWHU�H[SRVXUHV��'XH�WR�LWV�FRPSRVLWLRQ�DQG�FU\VWDO�
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