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Introduction:  Dhofar 500 (Dh 500) is an unusual ungrouped 
achondrite from Oman. We report our preliminary results on the 
petrography, mineralogy, chemistry and oxygen isotopic composi-
tions of the meteorite, which appears not to fit in any groups of 
primitive achondrites. Dh500 may have some links to winonaites 
and silicate inclusions of the IAB-IIICD irons. 

Results:  Dh 500 (116 g) is a weathered (W4), recrystallized, 
shocked (S4) polymict achondritic breccia, consisting of several 
different lithologies: (1) fine-grained Px-Ol-Pl of equigranular tex-
ture with triple junctions; (2) coarse-grained Ol-rich, and (3) coarse-
grained poikiloblastic Px-Pl. The lithic fragments are embedded in a 
poikiloblastic Px-Pl matrix. The Ol-rich lithology is enriched in Cr-
troilite (20 vol%), while the Px-Pl rock contains chromite. Olivine 
and pyroxene are of the same composition in all lithologies, and 
appear to be in equilibrium. Olvine (Fa4.8) is similar in composition 
to that of winonaites (Win), silicate inclusions (SI) from IAB-IIICD 
irons, and ureilites (Ur). Orthopyroxene (En95Wo2) is close in chem-
istry to that of Win and SI. Pyroxene is higher in MG# relatively to 
that of acapulcoite-lodranites (Ac-Lod) (En84-88), Ur (En79-91) and 
brachinites (En70) [1, 2]. The Fe/Mn ratio (6 at.) of pyroxenes is 
close to that of pyroxene in OCs, and less than that of Acap-Lod and 
Ur pyroxenes. Pyroxene is richer in TiO2 (0.24 wt%) in comparison 
with that in Acap-Lod and Ur. The significant contents of Cr2O3 and 
CaO in the Dh 500 olivine are not typical for Acap-Lod olivines and 
similar to those in Ur olivines. Feldspar (An13-14) composition of 
Dh500 is close to that of Win and SI in IAB but feldspar of SI in 
IIICD is more albitic (An1-6). Minor phases are Ca-rich augite 
(En52Wo44), Cr-bearing troilite, chromite, iron hydroxides and rare 
Fe-Ni metal. Troilite is enriched in Cr (up to 3.11 wt%) in compari-
son with that of Win, Acap-Lod and SI [3, 4], and close in Cr con-
tent to that of Ur [1]. No daubreelite was found. The total Tr/Met 
ratio and the modal content of Tr+Met (0.3%) are very low in com-
parison with those in Win, Acap-Lod and SI. 

In bulk composition Dh 500 is higher in MG# than Win and Ac-
Lod. Px-Pl lithologies are similar in bulk composition to SI of Lan-
des (IAB) [1]. Unlike polymict Ur, Dh 500 has a narrow range of 
silicate compositions and it is enriched in feldspar. Oxygen isotopic 
composition of Dh 500 is δ18O +9.21‰; δ17O +4.29‰; ∆17O –
0.49‰, out of any known meteorite composition fields, but close to  
Win, SI of IAB-IIICD irons, and Ur [1, 5]. 

Discussion:  Dh 500 is a primitive achondrite that experienced 
intensive thermal and impact metamorphism. In texture and mineral 
chemistry, Dh 500 is close to winonaites and silicate inclusions in 
IAB and IIICD irons. However, the oxygen isotopic composition 
indicates that Dh 500 was formed in a distinct oxygen reservoir. The 
Cr-enrichment of troilite could indicate that Dh 500 was formed 
under more reducing conditions than other primitive achondrites, 
because partitioning of Cr in sulfide is dependent on fO2. 
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