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Introduction: Mn-Cr chronology is useful for studying 
evolutionary histories of various meteorite parent bodies. 
Many important conclusions have already been obtained by 
thermal ionization mass spectrometry [1,2] and by secondary 
ion mass spectrometry (SIMS) [e.g.3]. There are, however, 
some results that seem to be inconsistent with each other, and 
some meteorites (and components in them) for which Mn-Cr 
chronology has not been well established.  Here I present 
preliminary results on Mn-Cr systematics of olivine in an-
grites (Sahara 99555, D’Orbigny), a pallasite (Springwater), 
an acapulcoite (NWA725) and some chondrules in primitive 
ordinary chondrites (Yamato 790448, Asuka 87319), meas-
ured by SIMS. 
Experimental: An O- primary beam was used and positive 
ions were measured using an IMS-6f ion microprobe. In the 
case of olivine, because of large interference at mass 50 by 
50Ti, 50Cr cannot be determined accurately [4]. Thus, only 
52Cr, 53Cr and Mn were measured. The instrumental mass 
fractionation of the 53Cr/52Cr ratio for San Carlos olivine is 
~8.6 permil in favor of light isotope, and one standard devia-
tion of the 53Cr/52Cr ratio is ~1.4 permil. It was assumed that 
the mass fractionation does not depend on compositions of 
olivine grains. The sensitivity factor of Mn/Cr has not yet 
been determined precisely for our microprobe and hence the 
factor 1.17 reported by [3] is adopted for this report. 
Results: 
D’Orbigny. This angrite contains Ca-rich olivine which is 
very depleted in Cr. The 55Mn/52Cr ratios range from 10 to 
105 and  δ53Cr values up to 1670 ‰ were observed. The in-
ferred 53Mn/55Mn ratio is (1.92+/-0.07(1σ))x10-6 (Fig.1). 
Sahara99555. This angrite is petrologically similar to 
D’Orbigny. But the highest 55Mn/52Cr ratio is ~104 and the 
highest δ53Cr is ~200‰. The inferred 53Mn/55Mn ratio is 
(1.86+/-0.12(1σ))x10-6. 
Springwater. 55Mn/52Cr ratios of olivine in this pallasite 
range from 13 to 63. None of the δ53Cr values were signifi-
cantly different from 0 permil. Assuming that the initial Cr 
isotopic ratio is terrestrial, the inferred 53Mn/55Mn ratio is 
(0.0+/-2.8(1σ))x10-6. 
NWA725. Several olivine grains together with one pyroxene 
(rich in Cr) grain were examined. The 55Mn/52Cr ratios in 
olivine range from 30 to 55. The δ53Cr range from ~0 to 4 
permil and a few of them may be significantly different from 
the normal Cr isotopic composition. But the δ53Cr values are 
not well correlated with the 55Mn/52Cr ratios.  The nominal 
slope of the correlation line for the whole data corresponds to 
(8.2+/-2.5(1σ))x10-6. 
Chondrules. Fe-rich olivine grains in some chondrules were 
examined. The 55Mn/52Cr ratios range from 2 to 16. The 
highest δ53Cr value was 2.5 permil which is barely significant 
at 2σ level. The average δ53Cr value is 1.3 permil for five 
chondrules.  
 
 
 

Discussion: 
Two angrites have a nearly identical 53Mn/55Mn ratio of 
1.9x10-6. This ratio seems to be somewhat higher than that 
(1.25x10-6) reported for Angra dos Reis and LEW86010 [1]. 
It is to be noted that the sensitivity factor of Mn/Cr has not 
yet been determined precisely for our instrument, which may 
cause the difference in the slope of the isochron. The differ-
ence in the ages between these new angrites and the other 
angrites may be real since these new angrites seem to be 
petrologically different from the other angrites. 
The Springwater pallasite showed no significant Cr isotopic 
anomalies. This is in contrast with the large anomalies in the 
Springwater detected by SIMS [4,5]. Cr isotopic measure-
ments of the Springwater have also been made by thermal 
ionization mass spectrometry. A 53Mn/55Mn ratio of ~1x10-6 
was reported [1]. The present result is rather imprecise and is 
consistent with this latter report within the error. 
The NWA725 (acapulcoite) olivine, on the average, seems to 
have positive δ53Cr values. But because it is not correlated 
with 55Mn/52Cr, the chronological significance is not clear. A 
53Mn/55Mn ratio of 7.5x10-7 has been reported for the Aca-
pulco [1]. More Mn/Cr measurements on NWA725 and other 
acapulcoites are obviously needed. 
The present Cr isotopic data for chondrules are not good 
enough for precise dating. The average δ53Cr value for chon-
drules seems to be positive which seems to be consistent with 
a recent report on Mn/Cr systematics of chondrules [2]. 
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