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Introduction: An appreciable number of meteorites exist 

that have been classified as either ungrouped primitive achon-
drites or type 7 ordinary chondrites (OCs). We are studying the 
genesis of the FeO-rich primitive achondrites and brachinites, 
and a comparison of these meteorites to the highly metamor-
phosed and FeO-rich OCs is needed to fully understand the meta-
morphism and partial melting that occurred on FeO-rich parent 
bodies. Here we compare the petrology and geochemistry of sev-
eral of these meteorites and assess whether or not these meteor-
ites experienced a similar metamorphic history.  We also assess 
the validity of the type 7 designation.    

Samples and Techniques: We consider four meteorites. 
Roberts Massif (RBT) 04239 is an ungrouped achondrite. Lewis 
Cliff (LEW) 88663 is an L7 [1]. LEW 88763 is an ungrouped 
primitive achondrite with chemical similarities to the brachinites 
[2-3]. Allan Hills (ALH) 84027 is tentatively classified as LL7.  
We obtained thin sections and bulk chips for each for analysis on 
the Cameca SX50 electron microprobe at LPL for mineral 
compositions and distribution and the Thermo Finnigan 
Element2 ICP-MS at LPL for bulk elemental abundances.  

Results: RBT 04239 has Fe,Ni-FeS veinlets surrounding 
most of its grains, similar to the ungrouped primitive achondrite 
Divnoe, in addition to relict chondrules, and it has silicate and O-
isotopic compositions in the L-chondrite range [2]. LEW 88663 
has a recrystallized texture with a few relict chondrules, with L-
chondrite lithophile and siderophile abundances and L-chondrite 
O-isotopic composition [1].  LEW 88763 has a recrystallized 
texture with a flat ~0.9 x CI-chondrite REE pattern, a silicate 
composition similar to the brachinites and an O-isotopic 
composition in line with the CR chondrites [2-3]. ALH 84027 
has a recrystallized, granular texture of olivine, plagioclase, py-
roxene, troilite, chromite and metal; a few poorly-defined relict 
chondrules are present. The average olivine composition is Fa28.1, 
low-Ca pyroxene is En74.4Wo2.5, and plagioclase is An10.9Ab84.5. 
The composition of high-Ca pyroxene is En49Wo41 [4]. The metal 
grains in ALH 84027 are diverse, containing between 4 and 37 
wt % Ni. The O-isotopic composition of ALH 84027 is unknown. 

Discussion: Even though RBT 04239 is the only one of these 
four meteorites to show melt mobilization (in the form of Fe,Ni-
FeS veinlets), all should be considered primitive achondrites 
because they have “achondritic textures but retain a chemical 
affinity to their chondritic precursors” [5]. All four are highly 
metamorphosed, RBT 04239 having experienced the initial stage 
of partial melting.  Inconsistencies between the primitive 
achondrite and OC type-7 designations are likely due to multiple 
working definitions of the term primitive achondrite, and we 
hope to address this issue in the future.  In addition, we do not 
support the use of the current, nondescript type 7 designation. 
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