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Introduction:  Twelve silicate inclusions in the Miles IIE iron 
meteorite were studied using SEM, EMP and LA-ICPMS techniques 
to elucidate their petrogenesis. Previous workers suggested that 
silicates in Miles formed by the partial melting of a precursor with 
H-chondrite affinity [1-4], either as a result of impact shock on an 
undifferentiated parent body [2-3], or by the injection of molten iron 
into the crust of an already differentiated body [4].   

Petrology:  The main phases in the inclusions are clinopyroxene 
(Cpx, Wo39-42En46-50), orthopyroxene (Opx, Wo2-4En73-79), and 
plagioclase (Plag, Ab85-96An12-1). Pyroxene is often euhedral or 
glomerocrystic. Plag generally encloses pyroxene grains, implying 
that it usually crystallized after pyroxene. Silica polymorph and K-
feldspar are accessory phases often intergrown with one another in 
late-crystallizing mesostases. Cl-apatite, merrillite, schreibersite, Si-
polymorph, and iron-poor pyroxene are found at inclusion margins, 
suggestive of redox reactions occurring between the silicate and 
metal [2,5]. At inclusion edges, metal often fills spaces between 
pyroxene grains, implying that the metallic host was liquid. 

Although major-element abundances in pyroxene are relatively 
uniform within and between inclusions, Cpx grains have Ti-rich, Al-
poor margins. This implies behavior of Ti and Al as incompatible 
and compatible elements, respectively, during cotectic fractional 
crystallization of Cpx and Plag [2]. Divalent cations (Ca, Fe, Mg, 
Mn) in Opx and Cpx are not appreciably zoned, unlike other cations 
(Na, Cr, Al, Ti), which can be explained by preferential diffusive re-
equilibration of divalent cations. 

Trace-element data provide evidence that partial melting and 
closed-system fractional crystallization played important roles in the 
evolution of the inclusions. Abundances of incompatible elements 
show large variations compared to slightly compatible elements. In 
Cpx, for example, CI-normalized abundances range from ~1-16 for 
La and ~5-26 for Yb, but only from ~3-5 for Cr and ~5-7 for V. 
Moreover, Cpx shows a large negative Eu anomaly which deepens 
with increased REE abundances. This suggests that Plag co-
crystallized with Cpx, in agreement with the EMP Al data. For Plag, 
CI-normalized REE abundances are generally low (~.01-1), except 
for positive Eu anomalies (~.8-13). 

Trace-element model: We have modeled trace-element 
abundances assuming equilibrium partial melting of an H-chondrite 
precursor followed by fractional crystallization of the resulting 
silicate liquid. Our results suggest that the degree of partial melting 
was low (~7%), much less than the 25% inferred by Ikeda and co-
workers [1,2,3], and less than the 10% estimated by Hsu [4]. 
Subsequent fractional crystallization must have been extensive to 
account for the large variations in abundances of incompatible 
elements. The melt compositions in equilibrium with the analyzed 
Plag are not the same as those calculated for the pyroxenes. This can 
be explained by the breakdown of an earlier generation of more 
calcic Plag to form albitic Plag and phosphate during the last stages 
of crystallization, consistent with the redox reactions proposed by 
Ikeda et al. [2] and Ruzicka et al. [5]. 
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