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Introduction:  The Tagish Lake meteorite fell on 
18 January 2000, on the frozen surface of the Taku 
Arm branch of Tagish Lake, Canada [1]. The matrix of 
Tagish Lake meteorite consists mainly of Mg-rich 
phyllosilicates including smectite and serpentine, Mg-
Fe carbonates, Fe-Ni sulfides and magnetite [2, 3]. The 
total carbon content is 5.4 wt.% while the organic car-
bon content is 1.7 wt.% [1]. HF/HCl digestion of the 
Tagish Lake meteorite yielded approximately 2.4 % of 
its total weight as a carbonaceous residue, with the 
general formula C100H46N10O15 accounting for over 
99 % of the total organic carbon [4].  

Fourier transform infrared (FTIR) spectroscopy is a 
non-destructive technique for whole organic compo-
nents and minerals, and has been successfully applied 
to chondritic organic matter (e. g. [5, 6].  In this study, 
micro-FTIR mapping studies of the Tagish Lake mete-
orite have been performed in order to explore the mi-
croscopic distribution of organic material.  

Sample and experimental method:  A particle of 
the Tagish Lake meteorite (~100 m in diameter) was 
pressed between two Al disks using an oil pressure 
pump. The Al disks were opened and one side was set 
onto the micro-FTIR (Jasco IMV-4000 + FTIR-6200). 
Transmission-reflection infrared absorption spectra in 
the range 4000-750 cm-1 were collected with 
600x962.5 m area for 12.5x12.5 m each (48x77 
points).  New type of high resolution micro infrared 
spectroscopy (Jasco NFIR-300N + FTIR-620) [7] 
was also performed on the same sample for a 16x16 

m area with 1 m steps.  SEM-EDS (JEOL JSM-
5510LV + JED-2300) analyses were conducted on the 
sample under low vacuum without any conductive 
coating. After these analyses, small sample fractions of 
50-100 m in size (point A, B, C and the outside in 
Fig. 1.) were mounted on a thin glass fiber of 5 m in 
diameter and analyzed by Synchrotron X-ray diffrac-
tion (SXRD) at the Photon Factory Institute of Mate-
rial Science, High Energy Accelerator Research Or-
ganization (Tsukuba, Japan) (for detail, see Nakamura 
et al. [3]).  

Results and discussion:  Fig. 2 shows micro-FTIR 
mapping results on Tagish Lake indicating absorption 
intensities for aliphatic C-H, organic C=O, organic C-
O and structural O-H of phyllosilicates at 2965, 1780, 
1265 and 3680 cm-1, respectively. Positions labeled A, 
B and C on back scattered electron image (BEI) (Fig. 
1) corresponds to organic rich positions. Position A is 
rich in aliphatic C-H and structural O-H, position B is 
rich in aliphatic C-H, organic C-O and structural O-H 
and position C is rich in organic C=O (Fig. 2, Table 1).  

High resolution IR mapping results of position A 
are shown in Fig. 3. Structural O-H and aliphatic C-H 
appears to be overlapping and organic C=O is 
neighboring.  

SXRD analyses of positions A, B, C and a sur-
rounding position are shown in Table 1. Mg-rich oli-
vine and saponite are present in position A. Position B 
consists of Mg-rich olivine, Mg-rich Ca-poor pyroxene, 
magnetite, pyrrhotite, Mg-Fe carbonate, saponite and 
serpentine. Mg-rich olivine and magnetite are detected 
in position C. Magnetite, pyrrhotite, Mg-Fe carbonate, 
saponite and serpentine are detected in the surrounding 
position. The mineralogy of the organic-poor region 
indicates a locally higher degree of aqueous alteration. 
Organic-rich positions (A, B and C) consist mainly of 
Mg-rich olivine, indicating less aqueous alteration. 

Conclusions:  We conducted mapping analyses of 
Tagish Lake meteorite (carbonate poor lithology) us-
ing FTIR and SEM-EDS together with SXRD. Three 
organic rich positions of about 100 m area each are 
recognized with different organic and mineral compo-
sitions (Table 1).  Based upon our results, we suggest 
that the organics in Tagish Lake are transformed in the 
presence of minerals during aqueous alteration. 
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Fig. 1. A back scat-
tered electron image 
(BEI) of Tagish Lake 
meteorite grain mounted 
on an Al disk. 

      

   A B C other
IR Aliphatic C-H + + - - 
 Organic C-O - + - - 
 Organic C=O - - + - 
 Structural O-H + + - - 
EDS Mg + - + - 
 Fe, S - + - + 

SXRD Mg-rich  
Olivine + + + - 

 Pyroxene - + - - 
 Magnetite - + + + 
 Saponite + + - + 
 Serpentine - + - + 
 Pyrrhotite - + - + 
  Carbonate - + - + 

+ : rich, - : poor

Table 1. Results of micro-FTIR, SEM-EDS and 
SXRD analyses for Tagish Lake position A, B, C and 
surroundings (other). 

Fig. 2. Results of micro-FTIR mapping of the Tagish Lake grain.  

Fig. 3. Results of High resolution IR mapping of the Tagish Lake position A. 
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