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RHENIUM-OSMIUM ISOTOPE SYSTEMATICS IN CHONDRITES AND IRON 
METEORITES. R.J. Walker, Dept. Geology, Univ. Md., College Park MD 20742, J.W. 
Morgan, M.F. Horan, and J.N. Grossman, US Geological Swey,  Reston VA 22092, and 
R.S. Clarke, Jr., Div. Meteorites, USNM, Smithsonian Inst., Washington DC 20560 

Using negative thermal ionization mass spectrometry (NTIMS) [I], Re and 0 s  abun- 
dances were determined by isotope dilution (ID) and 1870s/1860s measured in 3 chon- 
drites, 6 group IIAB (2 in duplicate) and 3 group IIIA iron meteorites, and in bulk iron, 
troilite, swathing kamacite and adjacent schreibersite from Canyon Diablo. Detailed re- 
sults for the irons are given by Horan et al. [2]. 

Spikes were recalibrated by NTIMS after fusing spike-standard mixtures to ensure 
isotopic equilibration. We confirmed the lgOOs spike concentration within 1% of the earlier 
ICP-MS value, but the lS7Re spike was 6% less concentrated than by RIMS, perhaps due 
to weighing error, poor isotopic equilibration or undetected instrument bias. Chemical 
procedures were described previously [2,3]. 

Results agree well with previous ID and neutron activation results [4-71 except for 
Casas Grandes and Charcas (ref. 5 too high). The NTIMS determination of Charcas [2] 
was carried out on a sample from the main mass in Paris (courtesy B. Zanda) and agrees 
well with our previous RIMS measurement of USNM 1355 [4]. Discrepant samples may 
have been mislabeled. 

IIAB Irons. The IIA isochron (Figure 1) yields an intercept of 0.8007 f 0.0029 
that agrees well with previous iron meteorite d u e s  [4,7] and resembles the C chondrite 
initial of 0.802 f 0.049 [8]. Uncertainty in the slope (0.07824 f 0.00053) corresponds to 
f 31 Ma for a -4500 Ga meteorite. A closure age of 4,596 f 152 Ma is derived if errors 
in decay constant (1.639 f 0.050 x 10-l1 a-l [9]) and spike calibrations are included. 
Accepting the canonical chondrite age as an upper limit, this result suggests that IIA 
iron meteorites crystallized between 4,560 and 4,444 Ma ago. The IIB iron Mount Joy, 
plots 3 per mil. above the IIA isochron. The ITS irons probably crystallized from a 
fractionated IIA melt [lo], with even higher 187Re/1860s than such highly evolved IIA 
irons as Lombard (187Re/1860s= 8.042) [4]. For example, if 187Re/1860s in the melt was 
as high as 20, Mount Joy could have a closure age less than 5 Ma younger than the IIA 
irons. 

IIIA Irons. Three IIIA iron meteorites significantly above (7 to 10 per mil.) the IIA 
isochron (Fig. 1). Because of the few samples and the small range in 187Re/1860s, a IIIA 
isochron is not well-defhed. The slope of 0.0775 f 0.0018 is within error of that of the IIA 
iron isochron, but the intercept of 0.8120 f 0.0075 is significantly higher. These results 
may reflect 0 s  isotopic heterogeneities between iron meteorite parent bodies, but also 
admit the possibility that the IIIA irons evolved on a body with "chondritic" 187Re/1860s 
up to 170 Ma after the IIA iron meteorites attained closure. Presence of excess lo7Ag in 
the Cape York IIIA iron seems to constrain the IIIA closure age to within about 65 Ma 
of the end of nucleosynthesis [12]. Such a short time requires evolution of IIIA irons in a 
regime with 187Re/1860s >lo, which may be difficult to achieve in a chondritic body. 

Canyon Diablo. The "bulk" metal datum lies approximately 5 per mil above 
the IIA line and forms a linear array with data for swathing kamacite and adjacent 
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schreibersite from the rim of a large troilite nodule. The slope is too steep and the 
intercept too low for this line to have time significance, however, and the m a y  may be 
the result of isotopic disequilibrium or recent ke redistribution. 

Chondrites. We analyzed 3 chondrites; Mighei CM2, Pillistfer EL6 and Chainpur 
LL3. Pillistfer and Chainpur are almost identical in isotopic composition and both plot 
7 per mil. below the IIA iron meteorite isochron. Mighei is even less radiogenic and 
plots 11 per mil below the IIA line. Hence these chondrites appear to differ from the 

- - 

iron meteorites in their 0 s  isotope systematics. In previous RIMS and ion probe work 
[5,8,12], most chondrites appeared td lie above but within analytical uncertainty of the 
"generic" iron meteorite isochron. With the high precision now available, the 0 s  isotopic 
relationship between iron meteorites and chondrites may be explored at much h e r  scale. 
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Figure 1. 1870s/1860s 1)s. 187Fte/1860s plot for wholerock chondrites and iron meteorites. The 
IIA isochron (solid line) has a slope of 0.07824 f 0.00053 and an intercept of 0.8007 f 0.0029. The inset 
shows Aos, the per mil deviation in 1870s/1860s from the IIA isochron, VS. 187Re/1860s. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


