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ABSTRACT. We studied three metal-rich meteorites-Mt. Egerton, Horse Creek and LEW 
88055-and suggest that they formed in the aubrite parent body. LEW 85369 and 88631 may also 
have a common origin, but these rocks have not yet been studied in detail. This body was 
probably heated to about 1600 C by a very strong heat source. While molten, metal agglomerated 
into sizeable nodules which never segregated efficiently to form a core, but were trapped in the 
silicate mantle. Different clasts and lithologies in aubrites solidified and cooled under local 
equilibrium conditions of oxygen fugacity, and with different thermal histories. Impacts mixed 
clasts from throughout the parent body, creating the typical aubrite breccias. 

INTRODUCTION. The meteorites of the enstatite clan comprise a suite of chondrites (both 
unequilibrated and equilibrated); metal-rich impact melts from the EL chondrite parent body 
(Ilafegh 009, Happy Canyon) [I]; achondrites (aubrites); and stony-irons (Mt. Egerton, LEW 
88055). All are characterized by highly reduced mineral assemblages. Some iron meteorites 
(Horse Creek, LEW 85369, LEW 8863 1) show strong geochemical and/or mineralogical affinities 
to this group. This broad petrologic spectrum makes the enstatite meteorites a unique group for the 
study of the early evolution of their source asteroids. Previous workers [2] have proposed the 
existence of four different parent bodies for the meteorites of the enstatite clan, represented by the 
EH and EL chondrites, the aubrites and Shallowater. The highly reduced nature of the silicates in 
the Tucson iron is suggestive of a close relationship to the meteorites of the enstatite clan, but their 
oxygen isotopic composition (R.N. Clayton, pers. comm., 1992) is clearly distinct from any other 
enstatite chondrite or aubrite. 
RESULTS. We have identified five metal-rich meteorites which probably formed in the aubrite 
parent body. Here we discuss their mineralogy and petrology, with emphasis on their similarities 
to known enstatite achondrites, particularly the well-studied Norton County aubrite. Mt. Egerton: 
This metal-rich aubrite is estimated to contain about 21 wt % metallic Fe, Ni as angular crystals 
between large enstatite laths. Enstatite is the dominant mineral, followed by metal, with minor 
diopside; Ti and Cr-bearing troilite, brezinaite and schreibersite also occur. Mineral and oxygen 
isotopic compositions are well within the range of those of aubrites [3]. We have now identified 
Si@ intimately associated with, and sometimes rimming, Si-bearing metal. SiO;! has previously 
been found in Norton County, where it sometimes rims perryite-bearing metal [4]. Texturally, 
enstatite in Mt. Egerton is similar to that in the pyroxenitic clasts in Norton County, which have 
distinctive intergrowths of pyroxenes indicative of co-crystallization [4], rather than gravitational 
accumulation. Mt. Egerton differs from Norton County in being much richer in metal and showing 
no indication of brecciation. The unfractionated, chondritic trace element composition of metal in 
Mt. Egerton is similar to that of metal in aubrites [5]. We classlfy Mt. Egerton as an unbrecciated 
metaI-rich aubrite with igneous textures. LEW 88055: This small (1.7 g) meteorite consists of a 
highly reduced silicate assemblage of enstatite, diopside, albite and K-feldspar in a host of Si-free 
kamacite, with ferroan alabandite, Ti-bearing troilite, daubrklite and schreibersite. These minerals 
are similar in composition to those in aubrites [6], except for K-feldspar, which is unknown in the 
enstatite achondrites. Albitic feldspar is present in significant amounts (albiteK-feldspar -5), and 
albite, K-feldspar and diopside all occur associated with or rimming metal. The metwrite was 
intensely shocked, as evidenced by twinning in some enstatite grains and Neumann bands in the 
kamacite host [6]. We suggest that this rock is probably a fragment from a metal-enriched portion 
of an aubrite, as is indicated by its mineralogy, composition and shock features. A previous model 
for its origin involving impact of two objects formed under different oxygen fugacities in different 
regions of the nebula [6] does not seem warranted. The fact that its metal is Si-free may be the 
result of poor sampling of this minute meteorite: aubrites are known to contain metal of widely 
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variable Si contents, including grains that contain no appreciable amounts (<200 ppm) of reduced 
silicon in solid solution [5]. Horse Creek: This is a 570 g, Si-bearing iron meteorite, also with 
an unfractionated, chondritic trace element composition similar to that of aubrites [5, 71, that 
contains penyite and schreibersite exsolution lamellae. No silicates are included in, or attached to, 
the metal. Although considerably larger than the common metal nodules in aubrites, its 
geochemical and mineralogical similarities suggest that it formed in the same parent body. LEW 
85369 and 88631: These two small (6.3 and 3.2 g, respectively) meteorites are both Si-bearing 
irons and have affinities with the metallic portions of the meteorites described above. 
Unfortunately, neither meteorite has been completely described. LEW 8863 1 apparently contains 
perryite, which has not been noted in LEW 85369. They may be paired, and we suggest that more 
detailed study may wnfii  their parentage fmm the aubrite parent body. 
DISCUSSION. The mineralogy and mineral compositions of these meteorites are consistent with 
their derivation from the aubrite parent body. Heating of the Aubrite Parent Body: The 
igneous textures of the lithologies of the aubrites and their largely monomineralic (> 85% enstatite) 
nature imply that they crystallized from a magma of nearly pure enstatite. This melt must have 
been heated to at least 15WC (melting point of enstatite at 1 bar), implying the existence of a very 
strong heat source early in the history of the solar system. Metal Agglomeration: It has been 
suggested that Mt. Egerton and Horse Creek are samples from the core-mantle boundary and core, 
respectively, of the aubrite parent body [3]. We argue that their chondritic siderophile elelnent 
abundance ratios indicate that they were not parts of a fractionally c rys tdhhg  core but, rather, 
represent local concentrations of metal trapped in the mantle of the aubrite parent body. Since the 
aubrite magma was of nearly pure enstatite composition, crystallization was limited to a very 
narrow temperature interval. Thus, solidification may have been rapid, allowing for the trapping 
of sizeable metal nodules in the silicate mantle. Furthermore, at these high magmatic temperatures, 
convection may have been vigorous and contributed to keep small metal particles in the aubrite 
mantle. Metausilicate Intergrowth During Solidification: In Mt. Egerton and LEW 88055, 
textures are indicative of co-crystallization of pyroxene and the interstitial nature of the metal 
indicates that it was trapped between the growing pyroxenes. In both rocks, late crystallizing 
silicates (e.g., diopside, K-feldspar, albite, SiO;?) are intimately associated with or rim the metal. 
Subsolidus Cooling: Previous studies of aubrites [4] suggest cooling rates of 5-50°C/h4a for 
individual Fe,Ni metal particles. An independent, although not quantitative, means of assessing 
the cooling rate is through examination of penyite, (Ni,Fe)g(Si,P)3, in the metallic fraction of 
aubrites and the metal-rich members of the clan. Perryite occurs in Mt. Egerton, Horse Creek, 
LEW 88631 and the cm-sized metallic nodules of Norton County mainly as long, thin lamellae (30 
pm by a few mm), oriented parallel to the (1 11) plane of the Fe,Ni host crystal. This texture is 
indicative of an origin by subsolidus exsolution. No relationship exists between the bulk Si 
contents of metal particles and the presence of perryite: for instance, a cm-sized Fe,Ni nodule in 
Norton County with 1.1 wt % bulk Si contains no penyite, while another nodule with only 0.5 wt 
% displays well-developed perryite lamellae. This observation strongly suggests that perryite 
exsolution is controlled by the thermal history, and not the bulk Si content. Thus, our examination 
of perryite c0nfinn.s that metal particles from the aubrite parent body experienced different thermal 
histories. It would appear that crystallization and/or cooling of metal particles also occurred at 
different local oxygen fugacities, as suggested by the presence of both Si-bearing and Si-free 
metal. Impact Mixing: The coexistence of slowly and rapidly cooled silicate lithologies in Norton 
County has been proposed as evidence for breakup and reassembly of the aubrite parent body [4]. 
The presence of penyite-bearing and perryite-free metal particles which appear to have had 
different thermal histories, is further evidence of extensive impact mixing of aubrite ingredients. 
During parent body evolution, LEW 88055 was heavily shocked, while Mt. Egerton completely 
escaped brecciation. 
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