
Table 2 shows illustrative noble-gas data for Murray AM, a non-colloidal, etched 
sample containing about equal amounts of carbon and spine!. Ne-E(L) is more than 2 x as 
abundant as in the most enriched sample of Jungck (1982), Orgueil Dl.2. Surprisingly, 
Ne-E(H) is 4 x higher than in the best previous sample, Murchison 2C10m. This is paradox-
ical, as the Murchison sample was > 90% spine!, compared to - 50% for the Murray 
sample. Either Murray spine! has a much higher Ne-E concentration, or the Ne-Eis located 
in a new, minor carrier. 

Table 2 

Tump. 20Ne 22Ne-E 20 21 132Xe i~-s 130 136 
oc 10-8cc/g 22 22 10-lOcc/g 132 132 

400 0 23.5 .154 .331 
±5 ±7 

800 21 54 0.370 .00276 34.8 .158 .311 
±6 ±JO ±3 ±5 

1000 50 138 0.346 .00251 19.4 .26 .178 .308 
±5 ±5 ±6 ±7 

1200 135 63 1.69 .00903 35.1 3.72 .232 .315 
±2 ±11 ±4 ±5 

1400 103 57 1.47 .00897 28.7 2.58 .225 .288 
±2 ±15 ±5 ±6 

1600 6 22 0.279 .00184 6.1 .67 .234 .251 
±13 ±20 ±4 ±13 

Total 315 334 0.844 .00511 147 7.23 .194 .309 
±5 ±5 ±3 ±3 

On a 1301132 vs 1361132 plot, the Xe data lie well to the left of the previous data, 
close to the mixing line between planetary and s-Xe. Evidently the removal of XeHL was 
unusually successful. The concentration of Cl3 (0. 7%) is 4 x higher than in the best previous 
sample. 

The new data confirm the finding of Alaerts et al. (1980) that there is no correlation 
between Ne~2 and xe; 30

. It seems that these two components can be separated by grain size, 
with xe; 30 enriched in the finer fraction. 
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ANOTHER LOOK AT ACTINIDE CHEMISTRY IN Ca-Al-RICH INCLUSIONS 
M. T. Murrell and D.S. Burnett, Div. ofGeol. & Planet. Sci., Caltech, Pasadena, CA 91125 

Th/U values for Allende inclusions are often high relative to the accepted solar system 
average (3.8). In order to understand this fractionation, we are using fission track radiography 
to measure Th and U distributions in a group of Allende inclusions. We previously reported 
(Murrell and Burnett, 1984) on TS-23, a type Bl inclusion. Th and U were found to be 

713 



enriched greater than l 00 x 's Cl with Th/U = 3. 8 ± 0. l in the spine! + perovskite portion 
of the rim on this inclusion. The Ti-Al-rich clinopyroxene band in this rim is also enriched 
in Th and U but with Th/U = l. In the interior ofTS-23, fassaite and melilite were found 
to contain 40 ppb and 90 ppb U, respectively, with little Th-U fractionation. Also, enrichments 
of Th and U to about 80 x 's Cl were observed along grain boundaries which contained 
alteration products. 

Inclusion 84-C is a spherical, compact type A inclusion (3 mm diameter). This inclusion 
is rimmed by a typical Wark and Lovering rim sequence except that little Ti-Al-rich 
clinopyroxene is observed. The interior of 84-C contains two cavities, the largest of which 
is a mm across, which are also rimmed in a similar fashion except that a Ti-Al-rich 
clinopyroxene band is present but a feldspathoid band is not. These cavities are loosely 
filled with fragments of rim material and fine needles of wollastonite. Around these cavities 
are fine-grained areas of alteration. Alteration, consisting of nepheline, sodalite, grossular, 
hedenbergite, etc., also circles the outer portion of the inclusion, radiating inward along 
cracks and veins. B + Li alpha track radiography of 84-C shows enrichments in these 
altered areas. Such emichments may be real or they could be due to preferential B contami
nation of the fine-grained material during sample preparation, but an upper limit of 1.5 
ppm B (or about 10 ppm Li) can be put on this alteration. No U and Th enrichments are 
observed in the altered material. In 84-C, Th and U are concentrated exclusively in perovskite. 
Perovskite is found in high abundance in rims, both on the exterior of the inclusion and 
around cavities in a 10 micron-wide spine! + perovskite band. Perovskite is also found 
randomly distributed throughout the inclusion. Individual perovskite grains in the rim contain 
U in the 8 to 14 ppm range with Th/U = 4. The spine! + perovskite band contains, on 
the average, 2 ppm U with Th/U = 4. The major difference in the actinide distribution of 
84-C compared toTS-23 is that melilite in 84-C contains less than a few ppb of Th and U 
and there are no actinide enrichments along grain boundaries or in altered areas. Such 
enrichments in TS-23 may be genetic. For example, as TS-23 crystallized from a melt 
(MacPherson et al., 1984), Th and U may have partitioned into fassaite and melilite leaving 
behind an actinide rich residual liquid on grain boundaries; whereas, 84-C may not have 
been molten. Early formed (condensed?) perovskite may have totally concentrated actinides 
(and possibly other trace elements) before melilite formation. However, the concentration 
of perovskite in rims is not easily accounted for by this model. We now have two examples 
of rim sequences (Bl and compact A inclusions) containing unfractionated Th/U. The pos
sibilities that spinel-perovskite rims are a super-refractory component and that U is relatively 
volatile cannot both be true in general. Finally, there is no evidence that alteration of 
coarse-grained inclusions produces any Th-U fractionation. 
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NITROGEN ISOTOPIC SYSTEMATICS IN METEORITES AND IN THE SOLAR 
WIND 
S.V.S. Murty and K. Marti, Chemistry Department, B-017, University of California, San 
Diego, La Jolla, CA 92093 

The isotopic composition of nitrogen in solar system objects spans a wide range. 
Among the chondrites, each class has distinct 15N/14N ratios (Kung and Clayton, 1978). 
We studied nitrogen in individual chondrules and observed variations in isotopic composition 
(& 15N ranges from + l %0 to - 20%0) which appear to be due to the presence of at least 
two components (Murty and Marti, 1985). Different iron meteorite classes reveal distinct 
15N/ 14N signatures; however, a systematic study shows that at least some of the differences 
found in iron meteorites are due to experimental artifacts. The N results of the Cape York 
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