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Introduction: CM chondrites contain tochilinite, cronstedtite, 
serpentine, carbonate, and sulfide in their matrix. These 
secondary minerals in matrix are well known as sensitive 
indicators for aqueous alteration on their parent bodies [1]. 
Tochilinite and cronstedtite are generally observed in PCP 
(poorly characterized phase) and serpentine replaced olivine or 
pyroxene. Carbonate and sulfide are associated with PCP or occur 
in matrix. As alteration advances, chemistry of secondary 
minerals of matrix is changed from Fe-rich (cronstedtite-like) to 
Mg-rich (serpentine-like) composition [2]. In addition, Mg, Fe, 
Mn-bearing carbonates occur in heavily altered CM chondrites. 
Modal abundance of sulfide increases during progressive 
alteration. In this study, we report mineral chemistry of matrix in 
TIL 08007 recovered by the 3rd KOREAMET and classified as 
CM chondrite [3], and discuss its implications associated with 
aqueous alteration. 

Analytical Methods: We examined a polished thin section 
(KOPRI-T018) by scanning electron microscopy (SEM), and 
electron probe micro analyzer (EPMA). Through SEM 
observation, we qualitatively identified PCP-like phases, 
carbonates, and sulfides in matrix. In order to analyze 
quantitatively matrix components, we carried out EPMA analysis 
with both focused and broad beams. Four areas containing PCP-
like phases of a separated slice from TIL 08007 were selected for 
synchrotron radiation X-ray diffraction (SR-XRD) analyses. 

Results and Discussions: In SEM-BSE, tochilinite-like 
phase and phyllosilicates are primarily observed within PCP-like 
phase (8.5 vol. %). Some of them include Ca-carbonate grains. 
Tochilinite-like minerals in TIL 08007 are characterized by lower 
S content (by 10~15 wt. %) and slightly higher Mg/Fe ratio 
compared to other typical CM chondrites (Murchison and 
Murray) [4]. Modal abundance of sulfide is 10 vol. % ranging 
between less altered CMs (Murchison and Murray) and extensive 
altered ones (LAP 02277 and MET 01070) [5]. Phyllosilicates 
appear to be Fe-bearing serpentine. Based on SR-XRD analysis, 
major components of PCP-like phase are serpentine (7.2Å), and 
tochilinite and serpentine mixed-layer mineral (6.0Å). Weak peak 
of 5.4Å probably indicates minor presence of tochilinite. From 
these results, lower S content in tochilinte-like phase may 
indicate that S was consumed to make sulfides and brucite layer 
of tochilinite formed mixed-layer mineral. Also, it is apparent 
that Fe-bearing serpentine was converted from cronstedtite by 
uptake of Mg and Si released from olivine and pyroxene during 
aqueous alteration. Additionally, the co-occurrence of both 
tochilinite-like phase and serpentine in PCP-like phase means 
that they are presumably on the transitional pathway during 
progressive aqueous alteration. The simple occurrence of Ca-
carbonate supports that TIL 08007 did not reach extensive 
alteration. Therefore, the mineral chemistry of matrix implies that 
TIL 08007 is an intermediately altered CM2.3 chondrite. 
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