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Introduction: Heterogeneity in 54Cr has been widely recog-

nized across all meteorite groups including both differentiated 
meteorites and chondrites (e.g., [1-2]), which can provide an im-
portant parameter for understanding genetic links among the 
planetary materials in the early solar system. As such, the deter-
mination of variation in 54Cr can be used as an additional classifi-
cation constraint for unique samples that are potentially un-
grouped, as well as to yield possible insight into the history of 
their precursor material. To this end, we have investigated three 
recently recovered ungrouped achondrites that thus far have no 
identified relationships with established meteorite groups: 
Northwest Africa (NWA) 7325, NWA 2976, and NWA 6704. 
Although both NWA 7325 and NWA 6704 geochemically and 
petrologically do not appear to align with any established meteor-
ite group, they do have oxygen isotopic compositions [3-4] con-
sistent with the acapulcoite-lodranite trend (as well as the ureilite 
trend for NWA 7325).  Geochemical constraints have also led to 
separate suggestions that NWA 7325 and ungrouped NWA 011 
could have affinities with Mercury [3,5].  NWA 2976 shows 
strong petrographic affinities with NWA 011, indicating likely 
pairing of the two samples [6]. To address any possible genetic 
links among these samples, we acquired high-precision Cr iso-
tope data to further characterize each sample.  

Analytical Methods:  Dissolution of whole-rock samples 
and chemical separation of Cr and its isotopic measurements was 
completed following the procedures described in [7]. Chromium 
isotope ratios were obtained using a Thermo Triton-Plus TIMS at 
UC Davis with 54Cr/52Cr ratio expressed as ε-notation (parts per 
104) deviations from a terrestrial standard.   

Results and Discussion:  Similar to other differentiated me-
teorites, NWA 7325 has a negative ε54Cr value of  -0.55±0.08.  
The ε54Cr appears resolved from values for both acapulcoites 
(ε54Cr= -0.75 [8]) and ureilites (ε54Cr= ~-0.9 [9]), indicating that 
while the Δ17O values are similar, the precursor material of NWA 
7325 is distinct from both.  In contrast, both NWA 2976 and 
NWA 6704 have excesses in 54Cr, typically not observed in dif-
ferentiated meteorites.  NWA 6704 yields an ε54Cr value of 
+0.69±0.07, which is also well resolved from the values for aca-
pulcoites (ε54Cr= -0.75 [8]).  Again, despite the oxygen isotope 
similarities, the extra dimension of ε54Cr clearly separates NWA 
6704 from acapulcoites-lodranites as precursor material.  NWA 
2976 has an ε54Cr value of +1.47±0.09, indistinguishable from 
that for NWA 011 (ε54Cr=+1.35±0.11 [10]).  Furthermore, the 
polarized ε54Cr values of NWA 7325 and NWA 011 preclude 
both samples originating from the same parent body. 
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