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Elemental composition of Antarctic meteorites studied by neutron activation analysis
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Abstract

The 15 elements including most major elements of 12 carbonaceous chondrites collected in Antarctica were quantified
using neutron-induced prompt gamma-ray analysis. While some of these samples were observed to share affinities with
CI or CM chondrites, they do not exhibit the same characteristics as the known CI or CM chondrites. As a result, a new
group named "CY" has been proposed for these meteorites. Common among the 12 meteorites is the depletion of volatile
elements H and chlorine, showing a correlation and being depleted compared to non-Antarctic CI levels. This depletion is
attributed to thermal metamorphism on the parent body before falling to Antarctica, suggesting that all 12 meteorites
analyzed in this study are classified in the same chemical group CY. Based on the abundance of moderately volatile
elements Mn and S, the 12 meteorites can be divided into two groups: one with levels similar to non-Antarctic CI and the
other with intermediate levels between CI and CM. These results suggest that CY chondrites originate from distinct parent
bodies (materials), and considering two different parent bodies (materials) is necessary. To facilitate further discussions
on CY chondrites, we propose naming the groups with compositions close to CI and CM as CYi and CYm, respectively.
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Table 1. Meteorites Analyzed in This Study

Name Classification Recovered Mass for PGA
mass (g) ®

Y-86029 CI 11.8 0.1470
Y-86737 CI 2.81 0.1562
Y 980115 CI 777 0.1967
Y 980134 CI 12.2 0.1729
Y-82162 dehyd. CI 41.7 0.2350
Y-86720 dehyd. CM 859 0.4288
Y-86789 dehyd. CM 340 0.2386

B-7904 dehyd. CM 1234 0.4894
Y-86770 C 94.9 0.3514
Y-86771 C 383 0.3624
Y-86772 C 81 0.4364
Y-86773 C 28.4 0.3258

Table 5. Chemical and petrological characteristics of the 12 meteorites analyzed in this study

Name Classification Chemical Oxygen isotope Petrologic
composition observation
(Mn)sici~ (S)sic A0 A0 Heating stage
Y-86029 CI 1.05 1.00 0.21 11
Y-86737 CI 1.11 0.99
Y 980115 CI 1.68" 0.97
Y 980134 CI 1.20 0.97
Y-82162 dehyd. CI 1.14 0.99 0.38 0.46 11T (or 1)
Y-86720 dehyd. CM 0.72 0.62 -0.01 v
Y-86789 dehyd. CM 0.81 0.53 -0.06 v
B-7904 dehyd. CM 0.81 0.62 -0.05 -0.03 v
Y-86770 C 0.80 0.50
Y-86771 C 0.82 0.58
Y-86772 C 0.86 0.65
Y-86773 C 0.85 0.62
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Figure 1. Abundances of 13 elements in four meteorites
classified as CI and the Y-82162 meteorite classified as
dehydrated CI. The elements on the horizontal axis are
arranged in the order of condensation temperature, with
the condensation temperature decreasing from Al to H.
The vertical axis shows the relative abundance of each
element normalized to its Si content and non-Antarctic CI
value. In common with the five meteorites, chlorine and H
depletion and large inter-meteorite variations are observed.
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Figure 2. Abundances of 13 elements in three meteorites
classified as dehydrated CM. Horizontal and vertical axes
are the same as in Figure 1. For reference, values for the
Y-82162 meteorite (dehydrated CI) are also shown. In
addition to large depletions of chlorine and H, small
depletions of Mn and S are observed. The Y-82162
meteorite has higher abundances of Mn, chlorine, S, and
H than the dehydrated CM meteorites, except for chlorine
in B-7904.
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Figure 3. Abundances of 13 elements in four meteorites
classified as C. Horizontal and vertical axes are the same
as in Figure 1. For reference, values for three meteorites
classified as dehydrated CM are also shown. The four
meteorites classified as C and the three meteorites
classified as dehydrated CM have approximately equal
abundances of elements.





