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Calcium, aluminium-rich inclusions (CAIs) from carbonaceous chondrite are believed to 
be among the first solids to have formed in the early solar system and thus to preserve a record of 
conditions and processes that prevailed early in the solar nebula. We have measured inter- and 
intra- crystalline oxygen isotope distribution of fassaite in Type B1 CAI of Allende meteorite. 

Secondary ion mass spectrometry (SIMS) using negative Au- primary ion was applied to in situ 
oxygen isotope ratio analysis on an polished thin section of the CAI. 
Samples and Experimental Methods: The sample used in this study was a polished thin 
section (HN3-lc) from Allende HN3-1 Type B 1 CAI. Petrological characteristics of the inclusion 
is described by NAGAHARA et al.[l]. Oxygen isotope data for individual minerals in the 
inclusion were reported by Mayeda et al. [ 2 ] .  The polished thin section was coated with -30 nm 
of gold film for SIMS analysis. Oxygen isotope ratios were measured by the Tsukuba University 
CAMECA IMS-3F ion microprobe equipped with BLAKE-V ion source 131. All 0 isotopic 
measurements were made with a focused negative primary ion beam of gold. Primary beam 

currents were adjusted for each run to obtain a 160- count rate of -3 x lo5 counts s-l. The beam 
size was 10-20 l m  in diameter. A mass resolution power was set to -2,000 (1% valley), which 
was sufficient to resolve all significant interferences. Measurements were made by cycling 
through the mass sequences 16 and 18 in a magnetic peak jumping mode. After the magnetic 
peak jumping, a precise peak centering of each mass was made by electrostatic peak switching 
scan. Principle of the electrostatic peak switching equipment was described by SLODZIAN et al. 
[4]. Secondary ion signals were detected with electron multiplier operated in a pulse counting 
mode. Signals measured in the electron multiplier were corrected for the counting system dead 
time. The isotopic composition measured by the SIMS differs from true isotopic composition of 
the sample by the matrix dependent instrumental mass fractionation. In order to correct the 
instrumental mass fractionation, a terrestrial augite megacryst from alkali-olivine basalt, Taka- 
shima, Japan was prepared as an internal standard. A measurement run consisted of 100 cycles 
was divided into "blocks" of 10 cycles each for purpose of time interpolation and peak centering. 

Results and Discussion: Intra and inter-crystalline distribution of 6180 values for fassaite 
crystals in HN3-1 CAI are shown in Table 1. The delta values were represented the deviation 
from the terrestrial volcanic augite standard from Taka-shima, Japan. Two distinguished types of 
fassaite in the CAI were analyzed in this study. One is the large, blocky fassaite crystals, the 
other is the fassaite crystals enclosed in melilite in the interiors (core melilite) of the CAI. No 
discrepancy of oxygen isotope compositions were observed for both types of fassaite grains 
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analyzed, which value are about -30 %O relative to the terrestrial volcanic augite. Slightly large 
value of #07 was due to primary beam overlap for surrounding melilite crystal. Present results is 
consistent with the previous data determined by conventional method [ 2 ] .  In order to detect intra- 

crystalline distribution, we analyzed 6180 at four different spots in a large fassaite single crystal. 
Locations of the SIMS analysis are shown in Fig. 1, and the values are represented in Table 1. 

The results indicate that there are no clear evidence for heterogeneous &180 distribution in the 
fassaite single crystal. 

In conclusion, present data indicate that 0 isotope composition is homogeneous inside of 

fassaite grains as well as among grains in the HN3-1 CAI, and that the 6180 value (-24.14 %o 

relative to SMOW) determined by [2] could be applied to most fassaite grains. The results 
suggest that most fassaite grains are preexisting solids like spinel grains. 

Table 1. Inm- and inter-crystalline oxygen 
isotope distribution of fassaite grains in HN3-1. 

t analysis point 6180wka (Ym) 2~ 
-- 

large, blocky crystal 
#O 1 
#02 
#03 
#04 

average of #01-04 
#09 
#12 
#13 

crystals in core melilite 
#06 -25 5 
#07 -18* 5 

Locations of #01,02,03. and 04 are in a single . . .  " 

crystal of fassaite grain (see Fig. 1). Fig. 1. A large, blocky fassaite single crystal in 
HN3-1 CAI. The crystal coexsists with anorthite 

?delta value relative to the Taka-shima augite and alteration products. Many small grains in the 
standard. *A part of primary beam overlapped figure correspond to spinel crystals. Locations of 
with the surrounding melilite crystal. the SIMS analysis are shown in solid circles. 
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