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EETA 7900 1, a new Antarctic shergottite, contains the first extraterrestrial 
example of igneous layering (I  ), as indicated by a contact between two distinct but 
related lithologies. Lithology A consists of phenocrysts of olivine, orthopyroxene, and 
chromite in a fine-grained groundmass of pigeonite, augite, maskelynite, and minor 
ilmenite, titanomagnetite, whitlockite, pyrrhotite, and mesostasis. Al l  phenocrysts 
are strongly zoned, and orthopyroxene crystals are commonly rimmed by pigeonite. 
Lithology B is coarser-grained than A and consists o f  zoned pigeonite, augite, 
maskelyni te, and accessory ilmenite, titanomagnetite, pyrrhotite, mesostasis, and a 
silica polymorph. Compositions of the major phases in each lithology are shown in the 
accompanying figures. 

The planar contact between the two lithologies appears sharp but is gradational 
in terms of modal variations over a distance of several cm (I). This transitional 
contact argues against either lithology being a xenolith or intruding the other. 

Bulk chemical analyses of lithologies A and B are shown in Table I. Lithology B 
is clearly the more highly differentiated sample. Petrologic mixing calculations using 
the method of (2) indicate that lithology B can be produced from A by extraction of 
olivine, orthopyroxene, and chromite of the same compositions as observed phenocryst 
cores in A and in the proportions shown in Table I. However, it is unlikely that 
lithology B formed in this way. Phenocrysts in A do not occur in the required relative 
proportions, and orthopyroxenes are not in equilibrium with the groundmass, as 
evidenced by coronas of pigeonite. Furthermore, the strong normal zoning patterns of 
olivine and orthopyroxene indicate that continued crystallization of A would not 
produce phenocryst compositions as magnesian as those required by the mixing 
calculations. However, these calculations do suggest that both A and B could have 
formed by fractionation of these phases from a common parental magma. 

Toble I .  Chemical analyses of lithologies A and B. Residuols are the mismatch between B 
and the calculated composition of B resulting from fractionation of olivine, orthopyroxene, 
and chrornite of the compositions and proportions specified below from lithology A. 
Calculation was made using the method of (2). 

a i d e s  Litholoqy A Litholoqy B Fractionatinq Phases 
. . 

S iQ 48.52 49.03 ol iv ine - 16% 
T iQ 0.70 1.23 (F068 ) 
A1203 5.68 9.93 

F& 0.58 0.14 orthopyroxene - 28% 
18.98 17.56 (MbgEn68Fs27) 

. M 0.52 0.47 
hrb3 16.59 7.32 
& 7.10 11.00 chrmite  - 0.6% ' 
W O  0.84 1.68 (hp.22Fe.cuQ I .61AI.29) 

0.05 0.09 
0.18 -0 .22 

*Total Fe as  FeO, less than I wt. % i s  FeZq 

Residuals 
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This meteorite has experienced pervasive shock metamorphism, as indicated by 
conversion of plagioclase to maskelynite and by development of mosaicism and planar 
structures in olivine and pyroxene. Pockets of vesicular impact melt glass occur 
throughout both li thologies; these commonly contain rel ict  unmel ted crystals as we1 l 
as secondary quench crystals. Compositions of glass pockets in lithologies A and B are 
different, reflecting the effects o f  localized melting. Microfaul ts with displacements 
of a few mm are common, and injected melt glass lines these fault zones. These 
features suggest probable peak shock pressures of 30 - 45 GPa. 

The igneous and subsequent shock metamorphic characteristics of this meteor; te 
indicates its close affinity. with other shergottites (e.g. 3, 4), and provide important 
new constraints on the petrologic evolution of the shergottite parent body. 
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