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Early results from a coordinated I-Xe, INAA and petrographic study of 
Semarkona chondrules suggested that I-Xe ages correlate with petrographic 
type (1). Although that correlation remains after analysis of more 
chondrules, another strong trend is also evident - -  all the young ages are 
also associated with chondrules that either have sulfide extending to the 
surface or complex rimming material on the surface. 

Including the six chondrules we discussed earlier (I), we have now 
performed I-Xe analyses of 16 chondrules from the highly unequilibrated 
chondrite Semarkona. In addition, INAA analyses have given us information 
on the abundance of 10 to 25 elements for each chondrule, and we have 
examined polished sections of fragments of all but one of the chondrules 
(the fragment was lost during polishing). The I-Xe and petrographic 
information is summarized in Table 1. 

After irradiation with thermal neutrons, most chondrules show a well- 
defined correlation between 1 2 7 ~  - derived 128~e ( f rom the irradiation) and 
1 2 9 ~  -derived 12'xe (from decay) . Such a correlation, which typically 
involves several temperature extractions indicates that the iodine residing 
in all the sites sampled had the same 12'1/1271 ratio at the time of 
formation. In some chondrules, there is evidence for more than one 
correlation line, with the higher-temperature correlation giving a higher 
129~/127~ ratio (older I-Xe age This is what would be expected in a 
partially reset system if the 14'1/1271 ratio was changing only because of 
decay. Some of the I-Xe results in the table are described as "poorly 
defined," either because of the amount of scatter about the least-squares 
fit line or because the line was only defined by three points. However, 
most of the "poorly-defined" isochrons are not important to our conclusions. 

Correlations: The I-Xe results were compared with the petrographic, 
chemical and isotopic data available. The most striking correlations came 
with petrographic parameters. All three radiating pyroxene chondrules (if 
the low-temperature isochron for CD-101 is included) and one of the three 
barred chondrules have isochrons with 129~/127~ less than 1 x while 
none of the porphyritic chondrules do. An ever1 more striking correlation is 
observed with surface material. The four lowest 129~/1*7~ ratios observed 
come from the four chondrules that have FeS either on the surface or in 
channels extending to the surface (one porphyritic chondrule with similar 
material has yet to be analyzed, so it could provide a test of whether 
surface material or etrographic type controls this correlation). The next 
three lowest 1291/12PI ratios come from the three chondrules with complex 
rimming material including sulfides, magnetite and carbides. The one 
chondrule with adhering matrix and the chondrules without rimming material 
or exterior sulfide all give larger 129~/127~ ratios. There is also a 
statistically significant 99% level), though not particularly striking, 
anticorrelation between 124~/127~ ratios and 129~e/132~e ratios in the 
trapped Xe component, as would be expected if the iodine isotopic 
composition were changing with time as a result of decay. 

Scenarios: We must ask what could cause the I-Xe ratio to vary with 
either textural type or surface properties. One possibility is that the 
variations are all the result of iodine isotopic heterogeneity in the early 
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solar nebula, and have no chronological significance. In this scenario, the 
exact isotopic composition observed would depend only on the amount of 
iodine from various reservoirs that was mixed in. The correlation with 
exterior sulfide and complex rimming material could mean that a low- 
129~/127~ reservoir was sampled by that material. 

Alternatively, if the sulfides and other complex rimming material were 
introduced after the chondrule formed, we could be dating the time of 
secondary incorporation of sulfides or the age of the chondrule or both. A 
chronological interpretation such as this is more consistent with the 
relationship with trapped xenon isotopic composition. Finally, it is poss- 
ible that the sulfides are primary, but that their presence made some later 
alteration more effective at introducing or mobilizing iodine and/or xenon. 

If the young ages are all the result of secondary processing, the older 
ages might set a limit on the duration of chondrule formation. The total 
spread among the 11 isochrons that represent either high temperatures or 
chondrules without sulfides or other complex rimming corresponds to about 4 
Ma. However, many of them overlap, and the distribution around a 129~/127~ 
ratio of about 1.24 x is close to that expected for no age difference 
at all. 

Reference: (1) Swindle and Grossman (1987) LPS XVIII, 982-983. 

Semarkona chondrules 
Sample Type S ~ C . ~  No. of 129~/127~ 129~e/132~e I-Xeage 

s tepsb (10 -4) (Ma) 

CD-159 

CD-92 
CD-95 
CD- 146 
CD-54 
CD-79 
CD-60 
CD-173 
CD-160 
CD-8 

CD-84 

CD-129 
CD-153 

CD-169 
CD-101 

CD-174 

RP 

PP 
BO 

PO gran 
PO/BO 
PO/BO 
PO 
PO 
RP 
POP 

PP 

PO 
? = 

POP 
RP 

POP 

Fe S 

None 
Fe S 
None 
None 
None 
None 
Mat 
Fe S 
None 

Rim 

Rim 
? 

Rim 
FeS 

None 

7 (L) 
7 (H) 
10 
8 * 
12 

10 
8 
6 
14 
7 (L) 
5(H)* 
6 (L) 
10 (H) * 
8 
6 (H) 
3(L)* 
7 
10 (H) 
3 (L) 
5 

a FeS - FeS on surface or in contact with surface; Mat - Adhering 
matrix; Rim - Complex rim. 

Number of extractions on correlation line. Asterisk means poorly- 
defined line. 

Time after Bjurbole (larger positive numbers are later) 
No isochron defined. 
No section available. 
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