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Introduction: Theoretical calculations predict that explosive 

eruptions ought to have occurred on volatile-bearing asteroids of 
sufficient size [1,2]. The resulting deposits, pyroclastics, should 
then be preserved in samples derived from these asteroids. The 
large asteroid 4 Vesta is one candidate that might have experi-
enced explosive volcanism, but pyroclastic material has not yet 
been definitively identified in meteorite samples (HEDs) from 
this body [3]. Preliminary work by David Mittlefehldt has identi-
fied what may be pyroclasts in several howardite samples (per-
sonal communication). The purpose of this research is to identify, 
describe, and analyze glasses in howardites and distinguish their 
origin: impact melt-derived or pyroclastic. 

The following table outlines expected differences between 
the two glass types: impact melt clasts and pyroclasts.  

 Impact Melt Clasts Pyroclasts 
composition - howardite-like and  

mineral-like 
- evolved melt 
- heterogeneous 

- eucritic-like 
- initial melt 
- homogeneous 

volatile-element 
content 

- low - high  

incompatiable-
element content 

- low - high 

texture -vitric 
-vitrophyric 
-dendritic 
-partly resorbed clasts 
-schlerin 

-vitric 
-vitrophyric 
-dendritic 

 
Significance: Impact melt clasts act as representative sam-

ples of surface lithologies, the study of which will further con-
strain the range of compositions that occur on Vesta. Pyroclasts, 
if recognized as such in HED samples, could yield information 
on eruptive conditions operating in/on Vesta and could indicate a 
new role for volatile elements on Vesta.   

Expected Results: This work will focus on compositional 
results obtained from electron microprobe analysis. Variation 
diagrams will help distinguish the two compositionally (i.e. CaO 
vs. MgO, FeO/MgO vs. Al2O3) and in regards to volatile ele-
ments (i.e. Na2O/CaO vs. Fe# and K2O/CaO vs. Fe#). For an ex-
ample of such diagrams relating to HEDs, see [4]. Impact melt 
clasts should plot near a howardite composition on such diagrams 
since they represent preexisting material on the surface that was 
impacted. Pyroclasts should plot near a primitive basaltic eucrite 
composition since they represent the initial melt. Any xenocrysts 
in the impact melts clasts should have evolved compositions. 
Phenocrysts in pyroclasts should have primitive compositions. 
We expect to present chemical results at the meeting. 
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