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Introduction: Combined petrological and oxygen 
isotopic analyses of five Northwest African primitive 
achondrites (NWA 516, NWA 1457, NWA 1617, NWA 
2627 and NWA 2656) have clarified the relationships among 
acapulcoites, lodranites and winonaites.  It would not be 
possible to properly classify some specimens in these groups 
using their mineral compositions alone (see plot below). 

Petrology:  These new specimens have polygonal-
granular textures (grainsize 0.4-0.8 mm) and lack chondrules.  
Mineral compositions are, respectively: orthopyroxene Fs 
1.25, 6.2, 11.2, 12.3, 8.4; olivine Fa 1.03, 5.2, 11.6, 13.1, 8.0; 
plagioclase An 9.5, 14, 16, 20.9, 22, with metal, troilite and 
schreibersite.  NWA 516, 1457 and 2656 contain Cr-diopside 
(Fs0.76Wo45, Fs2.8Wo44, Fs3.8Wo44, respectively); NWA 1457, 
1617 and 2656 contain chromite (Cr/(Cr+Al) = 0.87, 0.89, 
0.85, respectively); NWA 1457 contains minor Cl-apatite and 
thin daubreelite blades in troilite. 

NWA 1463 is a Type 5 metal-rich chondrite with a 
recrystallized matrix proposed by [1] to be related to the 
winonaite parent body.  A sample provided to us by D. 
Gregory contains Fa5.9 olivine (more ferroan than reported by 
[1]), and has, respectively, δ18O = 2.92, 3.18, 3.44; δ17O = 
1.10, 1.24, 1.40; ∆17O = -0.45, -0.44, -0.42 per mil. 
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Olivine and oxygen isotopic compositions for primitive 
achondrites and related chondrites (circles).  Numbers refer 
to NWA specimens.  Data from this work and [2]. 
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