Sears D. W. G., Huang S., Benoit P. H. and Franchi I. A. Sexton A. S. and Pillinger C. T. (1997b) Oxygen
isotope data for classified Semarkona chondrules. Meteorit. Sci. Planet. 32, A118-A119.

OXYGEN ISOTOPE DATA FOR CLASSIFIED SEMARKONA
CHONDRULES., D. W, G. Sears!, 5. Huang'!, P. H. Benoit!, I, A,
Franchi?, A. 8. Sexton?, and C. T. Pillinger?, 'Cosmochemisiry Group,
Department of Chemistry, University of Fayeueville, Fayeteville AR 72701,
USA, Planetary Sciences Research Institute, Open University, Milton
Keynes MKT7 64 A, UK.

Considering its status as the least-metamorphosed {and in this sense most
primitive) ordinary chondrite [1], remarkably few O isotope data exist for
components from the Semarkona meteorite. Clayton measured four chon-
drules and six matrix samples [2], but the chondrules were either unclassi-
fied or were group B, the largest chondrule group, Most interesting are group
A, because they appear to have undergone a number of chemical and physi-
cal changes during formation and it is possible that some of these may be
related to the origin of the various chondrite classes [3]. Most chondrules
and mairix samples ploi above the terrestrial line on the O three-isotope
plot, although an inclusion in ALH AT6004 {LL3_4) and several isolated
olivine grains in Julesburg (L3.6) plot well below the line [4.5]. The
Julesburg olivines contained low Fa and showed bright CL, albeit red rather
than blue, suggesting a connection with group A chondrules. We therefore
thought it useful to measure the O isotope properties of group A chondrules
from Semarkona.

Nine Semarkona chondrules were removed by chiseling from thick sec-
tions, CL images indicating that four were group A 1.2, two were A5, and
three were B1. They were analyzed by the laser fluorination technigue [6].
The results are shown n Fig. 1, along with literature data for components
from Semarkona. Replicate analyses of fragments of one chondrule revealed
a spread in 3150 of almost 1%e along a line parallel to the ECL line, indicat-
ing considerable heterogeneity within individual chondrules. Other, homog-
enized powdered materials show that the reproducibility is better than 0.1%.
[6]. Our data agree well with previous results. None of the present group A
chondrules plot below the terrestrial line, There appears to be no major sys-
tematic difference between group A and B chondrules, although group A
arguably show greater scatter,

Conclusions: (1) Group A and B chondrules had similar starting ma-
terials, despite major differences in the present redox and volatile-element
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Fig. 1. Ouygen isotope data for components from the Semarkona LL3.0
chondrite. TFL, ECL, and ALHL refer to fractionation lines displayed by
terresirial samples, equilibrated drdinary chondrites, and ALH AT6004
(LL3.2/3.4).

properties. This could suggesi that the redox and compositional differences
are due to the chondrule-forming process rather than precursors. (2) If the
chondrite classes had common ancestry, then OC chondrules suffered mul-
tiple recyeling in the manner suggested by Clayton et al, [2] in order to
display the present clusiering of their O isotope compositions. (3) It is pos-
sible that A and B chondrules differ significantly in O isotopic signature as
may be the case in Chainpur and Pamallee [ 7], but the present data for chon-
drules from Semarkona suggest that this conclusion may be premature.
{4) Isolated grains reported by Saxton [4] were probably not derived from
group A chondrules from the same meteorite. They may be exatic.
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