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Introduction: Micrometeorites have many mineralogical and 

compositional features in common with hydrous carbonaceous 
chondrites [e. g., 1].  However, hydrous phases in micrometeor-
ites easily decompose to amorphous materials or secondary an-
hydrous minerals during heating at parental objects and terrestrial 
atmosphere, because they are very susceptible to thermal effects.  
As a result, only limited number of micrometeorites retain phyl-
losilicates [2].  But micrometeorites with phyllosilicates are key 
objects for identification of parental objects and elucidation of 
the origin of interplanetary dust.  We have continued characteri-
zation of bulk mineralogy of micrometeorites using combined 
techniques [3]: synchrotron X-ray diffraction of individual mi-
crometeorites and transmission electron microscopy of ultrami-
crotomed slices of the X-rayed micrometeorites. 

Results and discussion: We have selected 2500 samples of 
micrometeorites mainly from the JARE 39 and JARE 41 collec-
tions [e. g., 4].  Then samples that experienced heavy heating 
were excluded based on the textures of sample surfaces, because 
such samples have no possibility to have escaped phyllosilicate 
decomposition.  Approximately 300 samples survived the elimi-
nation process and were individually exposed to X-rays for the 
diffraction analysis, and 40 samples have been identified as phyl-
losilicate-rich micrometeorites.  They show clear 001 basal re-
flections and prism reflections of saponite and/or serpentine, 
which indicates that phyllosilicates are a major component in 
these micrometeorites. 

Among 40 phyllosilicate-rich samples, the relative abundance 
between saponite and serpentine varies greatly, but predominant 
phyllosilicate is saponite: 28 samples contain only saponite, 5 
samples contain only serpentine, and the remaining 7 samples 
contain both saponite and serpentine.  The relative abundance of 
phyllosilicates is a measure for the identification of parental ob-
jects: Tagish Lake chondrite is dominated by saponite, CM chon-
drites are dominated by serpentine, and CI and CR chondrites 
contain both phyllosilicates.  Our results thus indicate that the 
phyllosilicate variation of micrometeorites covers a whole range 
of carbonaceous chondrites and further implies that micrometeor-
ites with saponite-dominated mineralogy is one of the main com-
ponents in interplanetary dust, which shows a clear contrast to the 
very rare occurrence of saponite-dominated materials (Tagish 
Lake) as a meteorite-size object. 

References: [1] Engrand C. and Maurette M. 1998. Meteorit-
ics Planet. Sci. 33: 565-580. [2] Nakamura T. et al. 2001. Geo-
chim. Cosmochim. Acta 65: 4385-4397. [3] Noguchi T., Naka-
mura T., and Nozaki W. 2002. Earth Planet. Sci. Lett. 202: 229-
246. [4] Yada T. and Kojima H. 2000. Antarct. Meteorite Res. 
13: 9-18. 

67th Annual Meteoritical Society Meeting (2004) 5074.pdf


