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GEOCHEMISTRY OF THE LEW87051 ANGRITE, AND OTHER BASALTIC ACHONDRITES 
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The 0.6-g Lewis Cliffs 87051 angrite (LEW87051) is far smaller than the previously-known 
angrites, Angra dos Reis (roughly 1 kg) and LEW86010 (6.9 g). This is especially unfortunate, because 
petrographically [1,2] LEW87051 is the most complex, and in many ways the most interesting, of the 
three. It consists of large, equant olivines, the cores of which are extremely Mg-rich [2], set in a 
groundmass of virtually pure-Ca plagioclase and only moderately Mg-rich pyroxene. The plagioclase is 
entirely in the form of long, narrow laths. Texturally and chemically, the groundmass seems to be grossly 
out of equilibrium with the olivines. Clearly, this assemblage must have formed in a dynamic 
environment, where sharply disparate materials were somehow mingled and quickly cooled before 
equilibrium could be reestablished. 

Our own studies thus far have been primarily bulk-compositional. We have studied, using our 
customaxy INAA-based procedure, a 27-mg chip of LEW87051, and for purposes of comparison we have 
also studied Angra dos Reis, using two adjacent 320-340 mg chips. We reported results for LEW86010 
last year [3]. Results are shown in the Table, except in the case of ADOR, where since the data are still 
somewhat preliminary, we merely show an average of the two incomplete analyses. Our ADOR results 
have thus far yielded few surprises, but our Ga result is lower than the sole previous determination [4] by 
a factor of 20. We strongly suspect terrestrial contamination as the cause of the high Au value for ADOR. 
Despite its weird mineralogy and texture, LEW87051 is not as geochemically bizarre as ADOR, or even 
LEW86010. At 27 mg, our sample is not likely to be highly representative, but then, the apparent hybrid 
origin of the rock renders the very concept of representativeness moot. 

Our LEW87051 sample shows the characteristic volatile depletion of the angrites (see Na, K, Zn, 
Ga, and Cs). However, some of the traits that make ADOR so unique are scarcely evident in LEW87051. 
For example, the CaJAl ratio is relatively normal. We do not have hard data for Ti as of this writing, but 
we can already calculate by "difference" that it must be relatively moderate. The incompatible element 
pattern (Figure) bears a much Stronger resemblance to an average noncumulate eucrite than it does to 
ADOR. Indeed, the LEW86010 composition [3] was already far more eucrite-like than ADOR. Even 
ADOR looks slightly less bizarre, from our new data for REE (Figure). 

It seems reasonably clear that the angrites are essentially basaltic igneous rocks [cf. 21, albeit weird 
ones. The polymict ureilites contain many small clasts of apparent angritic affmity [5]. Ureilites and 
angrites both give hints of at least distant kinship with CV chondrites. The provenance of the angrites is 
otherwise a complete mystery. The ureilites are also mysterious in many ways, not the least of which is 
the total absence of basaltic material that should have formed as a by-product of the extreme A1 
depletions found in all of the now-numerous ureilites. Warren and Kallemeyn [6] have suggested that the 
missing basalt was blown clear away from the ureilite parent asteroid(s) by large impacts, at a time when 
the basalt was still largely molten. One of the few alternative models that purports to account for ureilite 
genesis [7] also postulates that violent planetesimal collisions into a partially molten parent body played a 
key role. Thus, if the polymict ureilite - angrite link means anything, it might be interpreted to suggest 
that the angrites formed in a region of the nascent solar system where melting and large impacts 
overlapped. It is tempting to speculate that the disequilibrium assemblage that is LEW87051 arose by 
impact-mixing of pre-heated materials, B la some variant of these large impact models. Our INAA results 
for siderophile elements (Ni, Ir, Au) do not show large enrichments. In fact, Ir is lower in LEW87051 
than in LEW86010. However, the impact-mixing process does not necessarily add projectile matter to all 
affected materials. We plan to apply the more sensitive RNAA technique to determine a wide range of 
siderophile elements in all three angrites, in the coming weeks. 
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We have also analyzed a number of eucrites. Among the most interesting is EET87548, which for a 
monomict eucrite is remarkably Mg-rich (82-84 mglg), Cr-rich (7.7-8.0 mglg), and REE-poor (Sm = 0.14 
pglg). Its alter ego may be LEW87002, which is extremely magnesian, with Mg = 123 mglg and molar 
Mgl(Mg+Fe) = 0.68 [cf. 81, and yet contains REE and other incompatible elements at moderate 
concentrations, e.g., Sm = 1.31 yglg. Our new data for a 21 8-mg chip of RKPA80224 indicate that its Sm 
content (1.30 yglg) is not as unusually low, for a low-Mg/(Mg+Fe) eucrite, as our earlier analysis of a 
132-mg chip [9] suggested. However, the weighted-mean Sm content (1.14 yglg) is still anomalously low. 
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