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Introduction: We report here on a new ungrouped 

achondrite, NWA 8186, that has petrologic, geochemical and 
isotopic characteristics consistent with formation by melting of 
CK/CV chondrite material on its parent body. Up to now there 
has been no reported achondrite that shows such an excellent 
potential precursor-product match with CK/CV chondrites as 
NWA 8186. 

Petrology: NWA 8186 is a unique, olivine-rich, ungrouped 
achondrite, that was purchased in Morocco in 2013. It is a single 
stone with total known weight of only 5.9 grams. The meteorite 
shows some light desert weathering, with an exterior that is 
nearly completely covered in black fusion crust, and a fresh 
broken surface reveals a fine-grained mix of green, white, and 
shiny metallic-luster crystals. Microprobe examination of a 
polished mount shows a highly equilibrated texture with 
numerous triple junction grain boundaries, significant fracturing 
present suggests high shock level. Olivine (up to 1 mm) is the 
dominant phase ~80%, plagioclase (up to 200 um) ~10%, oxides 
(magnetite, hercynite-spinel, ilmenite; up to 200 um) ~5%, augite 
~3%, Cl-rich apatite ~1%, fusion crust (~150 um thick) shows 
fine heterogeneous quench crystals of silicates and oxides. 

Achondrite from the CK/CV Parent Body?:  In contrast to 
most primitive achondrites, NWA 8186 contains no Fe-Ni metal 
or troilite, but instead has magnetite, hercynite-spinel, ilmenite, 
Cl-rich apatite, and olivines and pyroxenes with relatively high 
Fe/Mn -- the olivines also have high NiO-content. Thus this 
meteorite was likely formed at relatively high fO2. A remarkable 
aspect of NWA 8186 is that it has unusually light oxygen isotope 
values compared to most other achondrites. In fact, NWA 8186 
plots precisely on the CCAM and its oxygen isotope values are 
indistinguishable from CV and CK chondrites (δ17O=-
4.205±0.150, δ18O=-0.089±0.079, Δ17O=-4.158±0.111, n=3). In 
addition, NWA 8186 has Cr-isotope values that are similar to 
CK, CV, and CO chondrites (ε53Cr = 0.12 ± 0.04, ε54Cr = 0.56 ± 
0.08). 

CK chondrites and some CV chondrites are among the most 
oxidized of carbonaceous chondrites [1,2] and they have a similar 
mineralogy to NWA 8186, also possessing similar opaque 
minerals such as magnetite, spinel, ilmenite, and having NiO-rich 
olivines with high Fe/Mn [3]. The discovery of this new unique 
achondrite that so closely resembles CK and oxidized CV 
chondrites, offers perhaps the first unambiguous link between 
precursor CK/CV chondrites and a specific, existing achondrite. 
This hypothesis can be further tested by additional trace element 
analyses, by petrological and geochemical modeling, and through 
melting experiments of CK/CV chondrite over a range of fO2 
conditions at 1-bar or under modest confining pressure.  
Establishing this specific link between chondrite precursor and 
achondrite product will provide insight into the formation, 
thermal history, and evolution of the CK/CV parent body. 
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