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Abstract 

 Almahata Sitta (AhS) is the first meteorite observed to originate from a spectrally classified 
asteroid (2008 TC3), but correlating its properties with those of the asteroid is not straightforward 
because the stones are diverse (70-80% ureilites and 20-30% chondrites). 2008 TC3 was a 
heterogeneous breccia that disintegrated, with its clasts landing separately and most of its mass 
lost. AhS 91A and AhS 671 are the first AhS stones showing contacts between ureilitic and 
chondritic material. They are friable breccias dominated by a C1 lithology of phyllosilicates, 
magnetite, carbonates, fayalitic olivine, a Ca-rich silicate and Fe,Ni sulfides, similar to CI1s but 
with unique features. Their bulk oxygen and Cr isotope compositions are unique. The C1 
material encloses clasts of ureilitic olivine, pyroxene, plagioclase, graphite, and metal-sulfide 
representing six ureilitic lithologies, plus chondrules from type-3 OC or CC and metal-sulfide 
from EC. 
 AhS 91A/671 could represent a substantial fraction of the mass of 2008 TC3. Reflectance 
spectra of AhS 91A are dark and relatively featureless in VNIR, with a ~2.7 µm band due to OH- 
in phyllosilicates. Spectral modeling to fit the F-type spectrum of the asteroid suggests that 2008 
TC3 consisted of ureilitic plus 40-70% AhS 91A-like materials, with <10% other. The porosity 
of AhS 91A (36%) is consistent with estimates for the asteroid (35-50%) but suggests significant 
macroporosity. AhS 91A/671 could represent a region of regolith on a ureilitic asteroid formed 
when a CC-like body impacted well-gardened ureilitic + impactor-derived debris. Such regions 
could have detectable ~2.7 µm absorption bands.  
 
 


