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M. Miyamoto, Dept. of Pure and Applied Sciences, Univ. of Tokyo, Komaba, 
Tokyo 153, Japan, and M. E. Zolensky, Planetary Science Branch, NASA 
Johnson Space Center, Houston, TX 77058. 

Infrared diffuse reflectance spectra(2.53-25 ym) of some carbonaceous 
chondrites were measured to compare them with those of thermally metamor- 
phosed Antarctic carbonaceous(C) chondrites with CI-CM affinities(1). 
Diffuse reflectance spectroscopy is one of the easiest techniques to study 
overall properties of samples as well as X-ray powder diffraction. 
Meteorite samples were ground in a corundum mortar and sieved by a 100 Dm 
sieve. Details of diffuse reflectance measurements are described in (1). 

Fig. 1 shows absorption bands near 3 um which are caused by hydrates 
and/or hydroxyl ions. Table 1 summarizes the integrated intensity of the 
absorption bands near 3 urn which is related to the amount of hydrous 
minerals(1). CM chondrites show larger values of the integrated intensity 
than those of thermally metamorphosed C chondrites, suggesting that the 
amount of hydrous minerals in the CM chondrites is larger than that in the 
thermally metamorphosed C chondrite. This is probably due to dehydration 
by thermal metamorphism, consistent with mineralogical observations (e.g., 
2). The integrated intensities of Mighei(CM) , Murchison(CM) , and ALH 
84029(CM) are consistent with the modal content of serpentine by (2). 
Nogoya(CM) has a smaller value of the integrated intensity than that 
expected from the modal content of serpentine. The reflectance minima of 
the CM chondrites ranges from 3670 to 3570 cm-'(Fig. I), probably due to 
the amount and species of hyrous minerals. Orgueil(C1) has the largest 
value of the integrated intensity among the C chondrites we measured. The 
spectrum of Orgueil shows a sharp absorption band at 3680 cm-' (2.7 m). 
The wavenumber position is consistent with that of serpentine (2,3) and is 
slightly larger than those of the reflectance minima of the CM chondrites. 
Renazzo(CR) has a smaller value of the integrated intensity compared with 
the CM chondrites, but a larger value compared with the CV chondrites. 
Although the value of the integrated intensity of Renazzo is similar to 
those of the thermally metamor hosed C chondrites, the wavenumber position -P of reflectance minima(3630 cm ) of Renazzo is different from those(ca. 
3400 cm-') of the thermally metamorphosed C chondrites and is similar to 
those of the CM chondrites (Fig. 1). The integrated intensity of 
Vigarano(CV) is small, but is larger than that of Allende(CV). 

Fig. 2 shows absorption bands near 7 ym which are probably caused by 
carbonates. Thermally metamorphosed C chondrites except for Yamato(Y)82162 
show very weak absorption bands at 1450 cm-'(6.9 ym)(l), probably due to 
decomposition of carbonates by heating (1,2). Although ALHA81002(CM) shows 
absorption features near 3 ym similar to those of the CM chondrites, it 
shows very weak absorption bands near 1450 cm-'. Contrary to this, Renazzo 
shows absorption bands at 1450 cm-I similar to those of the CM chondrites, 
consistent with mineralogical study (4), but it shows a smaller value of 
the integrated intensity of the 3 ym band. Vigarano shows no absorption 
bands at 1450 cm-l. 

It should be noted that the spectrum of Bells(CM) shows stronger 
absorption bands at 1470 cm-'(6.8 ym)(Fig. 2) compared with the CM chon- 
drites, despite the similarity in absorption features near 3 ym of Bells to 
those of Murchison. Y82162, which is one of the thermally metamorphosed C 
chondrites, also shows strong (broad) absorption bands at 1450 and 1510 
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cm-1 (6.6 um) (1). Detailed mineralogical examination of Bells and Y82162 
are required, although we cannot exclude the possibility that the strong 
absorption bands at 1470 cm-I are caused by minerals which were produced by 
terrestrial weathering. For example, hydrocarbon shows an absorption 
band at 1450 cm-I (5). 
References: (1) Miyamoto M. (1992) Proc. NIPR Symp. Antarct. Meteorites, 5 
(in press). (2) Zolensky M., Barrett R., and Browning L. (1992) submitted- 
to Geochim. Cosmochim. Acta. (3) Miyamoto M. (1989) Proc. 22nd ISAS Lunar 
Planet. Symp., 99-105. (4) Fredriksson K., Mason B., Beauchamp R., and 
Kurat G. (1981) Meteoritics, 3, 316. (5) Cloutis E. (1990) Lunar Planet. 
Sci. XXI, 203-204. 

Table 1. The integrated intensity of absorption bands near 3 Vm. 
Integrated Integrated 

Meteorites group intensity Meteorites group intensity 

HAVENUMBER lcm-' ) HAVENUMBER (cm-') 

Fig. 1. Infrared diffuse reflectance Fig. 2. Reflectance spectra near 7 Vm 
spectra near 3 urn of C chondrites. Arrow shows 1470 cm-I (6.8 urn) band. 
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