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Grove Mountains (GRV) 99027 has recently been identified as a 

lherzolitic shergottite, closely related to ALHA 77005, LEW 88516 
and Yamato 793605 [1,2].  Hydrogen isotopic analysis of phos-
phates in GRV99027 further indicated its Martian origin [3].  Here, 
we report an ion probe study of REE microdistributions in individ-
ual mineral phases from this new Martian meteorite and compare the 
results with previous data obtained for other lherzolitic shergottites. 

Olivine in poikilitic areas occurs as round or euhedral crystals 
(0.1 – 0.5 mm) enclosed by large (up to several mm) oikocrysts of 
pigeonite.  REEs are depleted (La ~ 0.3×CI and Lu ~ 0.2×CI) and 
display a V-shaped pattern in olivine.  Pigeonite is quite abundant 
and has low REEs (Lu ~ 0.5 – 1×CI) with an HREE-enriched pattern.  
It commonly displays an upturn at La and a negative Ce anomaly.  
Augite is present in a lesser amount and usually occurs as irregular 
grains surrounding pigeonite crystals.  It is relatively enriched in 
REEs (1 - 10×CI) and has an HREE-enriched pattern with a small 
negative Ce anomaly.  Maskelynite is generally depleted in REEs 
(0.1 - 1×CI) with a large positive Eu (~ 15×CI) anomaly.  The melt 
glass is enriched in REEs (7 - 20×CI) with a pattern parallel to the 
whole rock REE patterns of other Martian lherzolites [4].  The ac-
cessory phase whitlockite is highly enriched in REEs (200 - 
1000×CI) with an HREE-enriched pattern and a negative Eu anom-
aly.  In general, REEs are essentially homogeneous within an indi-
vidual mineral grain, but show small inter-grain variations.  In par-
ticular, pyroxene in non-poikilitic regions has higher REEs than one 
in poikilitic areas. 

The REE data confirm that GRV99027 is indeed related to 
lherzolitic shergottites.  The estimated whole rock REE abundances 
(La ~ 2×CI and Lu ~ 7×CI) of GRV99027 are similar to those of 
other lherzolitic shergottites [4].  It is evident that GRV99027, along 
with other lherzolitic shergottites, may have originated from the 
same lithologic unit on Mars. Their parent magmas were likely de-
rived by partial melting of an already depleted source.  However, 
GRV99027 also exhibits some characteristics that distinguish it 
from other Martian lherzolites. For example, pyroxenes in 
GRV99027 have homogeneous REEs, whereas those in others dis-
play major, minor and REE zoning [5].  This indicates that 
GRV99027 may have experienced a higher degree of thermal meta-
morphism.  In addition, olivine and pyroxenes in GRV99027 com-
monly display LREE enrichments and a negative Ce anomaly, sug-
gesting a longer residence time in the Antarctic environment and the 
addition of LREEs from terrestrial weathering.   
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