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Introduction:  While fluid inclusions in terrestrial rocks are the 

rule rather than the exception, only a few fluid inclusion-bearing 
meteorites have been documented [1],[2],[3],[4]. This rarity of fluid 
inclusions in meteoritic material may be explained in two ways. 
First, it may reflect the absence of fluids on meteorite parent bodies. 
Alternatively, any fluid inclusions originally trapped on the parent 
body may have been destroyed by the extreme P-T conditions mete-
orites often experience during impact events. Just as textures, 
structures, and compositions of mineral phases can be significantly 
altered by shock metamorphism upon hypervelocity impact, fluid 
inclusions contained within component minerals may be altered or 
destroyed due to the high pressures, temperatures, and strain rates 
associated with impact events. Reequilibration may occur when 
external pressure-temperature conditions differ significantly from 
internal fluid isochoric conditions, and result in changes in fluid 
inclusion properties and/or textures. By understanding the effects of 
shock deformation on fluid inclusion density and textures we hope 
to better constrain the pressure-temperature path experienced by 
shocked materials, and also gain a clearer understanding of why 
fluid inclusions are rarely found in meteoritic samples.  

Results:  Aqueous fluid inclusions in single crystal quartz disks 
were documented and their homogenization temperatures measured 
before and after flat plate accelerator impact experiments [5] over a 
range of maximum shock pressures from 5-30 GPa.  By comparing 
the pre- and post-impact fluid inclusion data, the effects of shock 
reequilibration were qualitatively (textures) and quantitatively 
(homogenization temperatures) observed. These results show that 
fluid inclusion textures undergo a systematic and gradual evolution 
with increasing, albeit modest (5-10 GPa), shock pressures. Slight 
stretching evolves to decrepitation (leaking), collapse, and finally 
complete disappearance of any preexisting fluid inclusions as pres-
sure increases to 10 GPa, modestly above the Hugoniot elastic limit 
[6]. Results of these experiments suggest that fluid inclusions un-
dergo a decrease in volume (collapse) within the first few microsec-
onds following impact as the shock wave moves through the sample, 
producing a relatively high pressure external environment compared 
to the lower pressure in the inclusion.  If the fluid inclusions survive 
this event intact, the initial volume decrease is overprinted by 
stretching due to internal overpressures experienced during sus-
tained high temperature conditions as the decompressed rocks cool 
following the shock event. This portion of the P-T cycle leads to an 
increase in inclusion volume and homogenization temperature and, 
possibly, decrepitation.  

Conclusions:  This experimental study suggests that fluid inclu-
sion textures may provide constraints on the maximum shock pres-
sure experienced by the sample. These results also indicate that the 
absence of fluid inclusions in meteoritic materials does not preclude 
the presence of fluids on meteorite parent bodies-- instead relatively 
modest shock processes may have destroyed all previously trapped 
fluid inclusions.  
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