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Introduction: Recent work on bulk calcium-aluminum rich 

inclusions (CAIs) has shown variability in the 238U/235U ratio, 
which has major implications for the accuracy of Pb-Pb dating 
[1,2]. While 238U/235U variability among CAIs is clear, there have 
been no recent high-precision measurements of the uranium iso-
tope compositions of minerals within individual CAIs. The 
238U/235U ratios of various bulk fragments and residues of the 
coarse-grained Allende CAI, Egg-2 were previously reported by 
Chen and Wasserburg (1981), with an average value of 
137.8±0.5 [3]. This value is identical, within the reported uncer-
tainty, to the previously accepted “terrestrial” 238U/235U ratio of 
137.88. We revisit this sample with modern instrumentation and 
greatly improved precision to determine if uranium isotopic vari-
ability exists between mineral phases in a single CAI. 

Samples and Methods: Mineral separates of the Allende 
CAI, Egg-2 were provided by G. J. Wasserburg.  These mineral 
separates were obtained by a combination of heavy liquid and 
magnetic separation. The phases were divided into three groups: 
3.3 g/mL sink – magnetic (89 mg), 3.3 g/mL sink – less magnetic 
(38 mg), and 3.1 g/mL float (55 mg), representing high-Fe py-
roxene, high-Mg pyroxene, and plagioclase-rich separates, re-
spectively. These separates were fully digested using HF, HNO3, 
and HCl. An aliquot (~1%) of each sample solution was reserved 
for trace element analyses by quadrupole ICPMS at Arizona 
State University (ASU). Uranium was separated from the remain-
ing sample solutions for measurement of the 238U/235U ratio, us-
ing the procedure outlined in [4]. Uranium isotopes were meas-
ured on a Thermo Neptune MC-ICPMS at ASU following the 
236U-233U double spike procedure discussed in [1]. 

Results and Discussion: The REE patterns of the mineral 
separates demonstrate that Egg-2 is a non-group II CAI.  The 
Th/U ratios of all phases are indistinguishable from chondritic 
Th/U. The measured 238U/235U ratios of the high-Fe pyroxene 
(137.784±0.034), high-Mg pyroxene (137.787±0.034), and pla-
gioclase-rich (137.793±0.034) fractions are indistinguishable 
from one another. However, all mineral separates are distinct 
from their previously assumed 238U/235U value of 137.88 [3]. The 
reported uncertainty (2SD) is based on multiple runs of the 
SRM950a standard at the same concentrations as the samples, 
and includes the analytical uncertainty, and uncertainties in the 
compositions of the spike and the SRM950a standard [5].  

This work confirms that no variability in the 238U/235U ratios 
exists between individual minerals in CAIs at the current level of 
analytical precision. However, if large Th/U fractionation is 
found between mineral phases in other CAIs, variability in 
238U/235U could exist from the decay of 247Cm to 235U (t1/2 ~15.6 
Ma) [1]. 
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