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 Based on the evidence derived from spectroscopic observa-

tion and meteorite analysis, some C type steroids were heated 
and dehydrated at a certain period after aqueous alteration [e. g., 
1]. On the other hand, many hydrous carbonaceous chondrites 
show evidence of dehydration due to high-temperature heating in 
the parent asteroids [e. g., 2]. In order to reproduce processes 
having occurred during the heating, we experimentally heated 
Murchison CM chondrite and compared the experimental prod-
ucts with Belgica(B-)7904 CM chondrite, a meteorite from a de-
hydrated asteroid, in respect to characteristic properties with dif-
ferent reaction rates to form. The heating experiments were per-
formed at 600°C for 1 hour (600°C/1h), 600°C/96h, 900°C/1h, 
900°C/96h under controlled oxygen partial pressures. The prod-
ucts were characterized by various analytical methods. 

 Based on synchrotron XRD analysis, all the four products 
show decomposition of serpentine and tochilinite. The combina-
tion and crystallinity of secondary minerals in B-7904 are similar 
to those in the product of 900°C/1h, rather than 900°C/96h that 
contains abundant secondary pyroxene. Crystallinity of secon-
dary olivine are estimated from full width at half maxima 
(FWHM) of (031) and (120) olivine reflections. B-7904 has 
FWHM intermediate between 900°C/1h and 900°C/96h products. 
The degree of dehydration is also measured by increase of totals 
in EPMA analysis. B-7904 is well dehydrated and its total is 
comparable to those of 600°C/96h, 900°C/1h and 900°C/96h 
products. Primary olivine grains at outer edges of chondrules in 
B-7904 ubiquitously show narrow Fe-Mg zoning. The product 
heated at 900°C/96h best reproduces the zoning profile of B-
7904. Calculated Fe-Mg diffusion constant is close to the value 
(2x10-17 m2/s for Fo86 at 900°C) reported in a previous experi-
mental study [3]. Thermal evolution of amorphous carbonaceous 
material was estimated by using Raman spectroscopy. All Raman 
spectra of B-7904, Murchison and the products show the D1, D2 
and G bands. Based on the intensity of the D1 band, the matura-
tion glade of B-7904 is similar to that of 900°C/1h and 
900°C/96h products. In addition, the presence or absence of some 
temperature-sensitive minerals[2] in B-7904 is used to constrain 
the temperature to be higher than 700°C but lower than 890°C. 

 Based on these results, the ranges of temperature and time 
for heating of B-7904 are estimated: from 10 to 103days at 700°C 
to 1 to 102 hours at 890°C. The obtained durations are much 
shorter than those expected for internal heating that keeps maxi-
mum temperature over million years.  Therefore, it is unlikely 
that the short-lived radionuclide 26Al is a heat source for dehy-
dration of B-7904.  Instead short-duration local heating, arose 
from impacts or solar radiation, is more promising heat source. 
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