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Antarctic micrometeorites (AMMs) used in this study were 

recovered from the blue ice field at ‘Cape Tottuki’ in Antarctica 
[1]. Fine particles were separated into size fractions of 25-40, 40-
100, 100-238, and >238μm, and those used in this study were 
taken from the size range of 100-238μm. 2046 particles of AMM 
candidates were hand-picked under an optical microscope. These 
include Antarctic moraine glacial sand as well as AMMs. Among 
them, 903 particles were identified as AMMs based on surface 
chemical composition using a SEM/EDS. Based on the degree of 
melting, AMMs are divided into three groups: spherules, scori-
aceous, and unmelted. Then, three dimensional shapes of most of 
AMMs including 530 spherules, 230 scoriaceous and 77 un-
melted AMMs were measured using an optical microscope, in 
order to obtain size distribution of AMMs in 100-238μm fraction.  
The largest population is observed at size range from 125 to 
140μm.  At smaller size, the population steeply decreases proba-
bly because irregular-shape AMMs with one >100μm but two 
<100μm dimensions went through the 100μm sieve. At size 
range larger than 140μm, the total population gradually decreases 
but the ratio of spherules to scoriaceous + unmelted AMMs in-
creases with increasing size.  This suggests that larger particles 
are subject to higher intensity of heating on atmospheric entry. 

The bulk mineralogy of 19 unmelted AMMs was determined 
by synchrotron X-ray diffraction (S-XRD) using Gandolfi camera. 
Then they were polished and analyzed for major element abun-
dances using an electron probe micro-analyzer. No phyllosilicate-
rich samples were detected by S-XRD. Most samples consist of 
olivine, low-Ca pyroxene, magnetite, and minor magnesiowüstite 
and sulfides. Close inspection using an electron microscope re-
vealed common occurrence of fibrous textures characteristic of 
phyllosilicates. Therefore, a majority of unmelted AMMs studied 
is decomposed products of hydrous micrometeoroids. Based on 
major element abundances, the AMMs are similar to CM, CI, and 
Tagish Lake carbonaceous chondrites. The similarity to hydrous 
carbonaceous chondrites is already known [e. g., 2] and this study 
confirms that the mineralogy of 100-238μm AMMs is similar to 
that of smaller AMMs. One unmelted AMMs has mineralogy 
distinct from any hydrous carbonaceous chondrites and previ-
ously known AMMs. Therefore, it is a new type AMM.  
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