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Introduction: Calcium aluminum-rich inclusions display nucleosynthetic Sr isotope variations [1,2]. These anomalies 

stem from isotopically heterogeneous regions of the early solar system where distinct fingerprints of various stellar 

environments survived mixing. It is well known from nucleosynthetic isotope variations in other elements that CAIs 

sampled such heterogeneities [3,4,5]. In the case of Sr, however, it is difficult to ascertain which particular isotope is 

anomalous (84Sr, 86Sr, 87Sr, 88Sr). Due to the necessary correction for instrumental mass bias, measured effects could 

reflect a p-process excess, r-process excess, or s-process deficit. This uncertainty impacts on the interpretation of solar 

system volatile evolution because it also affects the initial 87Sr/86Sr ratio of CAIs, which is therefore debated [1,6]. 

This initial ratio is used as an estimate for the initial Sr isotope composition of the solar system and is thus crucial for 
87Rb-87Sr dating targeted at the timing of volatile element depletion in planetary bodies. In this study, we are combin-

ing petrographic with isotopic analysis to ascertain whether nucleosynthetic Sr isotope anomalies vary by CAI type 

or texture. In addition, we plan to measure the isotopic composition of additional elements in the same samples in 

order to constrain the source of variations in Sr isotopes (i.e., s-, r-, or p-process). 

 

Samples and Methods:   
      Sample digestion and Sr separation. We tested our methods using a terrestrial rock standard (AN-G, anorthosite) 

and a CAI (All 1-1) from the Allende (CV3) meteorite. This CAI was previously measured for Sr isotopes by [1]. The 

AN-G standard was chosen as a CAI analog due to its high Ca and Al contents. For AN-G, three separate aliquots 

were processed using three different digestion protocols. One was digested in a Teflon vial on a hotplate at 120°C, 

and the other two were digested using a high-pressure method either in a Parrbomb© (170°C oven for 4 days) or in a 

wrench-top Teflon vial (170°C oven for 3 days). For the CAI sample, two aliquots were digested using each of the 

high-pressure methods. All sample powder aliquots were ≈ 30mg. Prior to Sr separation, the samples were processed 

using an anion exchange resin to separate Zr based on [7]. The matrix that remained after this column was then pro-

cessed using a two-stage procedure to separate Sr based on [1].  

     Mass Spectrometry. All measurements were performed on a Triton multicollector thermal ionisation mass spec-

trometer at ETH Zürich. Solutions of 1 uL containing ~ 500ng of Sr were loaded onto Re filaments and heated to 3500 

mA (~1,500oC) over two hours. Masses from 84 to 88 amu were measured with a 15V signal on 88Sr. Amplifier 

rotation was used to cancel any differences in relative amplifier gains. Data were acquired in dynamic mode based on 

[1] using a two-line acquisition scheme in order to cancel any bias resulting from differences in Faraday cup efficien-

cies.  

 

Results and Discussion: Strontium concentrations in the digested samples were checked via ICPMS. The concentra-

tion for the AN-G standard matched the certified value for all digestion procedures; the two high-pressure methods 

also yielded matching Sr concentrations for the CAI sample. Thus, both high-pressure techniques are suitable. The 

long-term average of 84Sr/86Sr for the isotopic standard SRM-987 is 0.056496 ± 0.000003 (2SD). This is in excellent 

agreement with the long-term value for SRM-987 reported by [1] for the same instrument. The three replicates of AN-

G all display ε84Sr values within uncertainty of zero, and the mean is -0.01 ± 0.36 (2SD). These data demonstrate that 

our full protocol for sample processing and isotopic measurements is free from analytical artifacts and provides accu-

rate ε84Sr values. Both aliquots for the CAI All 1-1 show positive deviations in ε84Sr; both values agree within their 

uncertainties, and the weighted mean is 1.38 ± 0.26. This result agrees well with the value of 1.30 ± 0.30 previously 

reported by [1] and determined on an aliquot of the same sample powder. In addition to the isotopic measurements, 

10 CAIs from Allende have been imaged by SEM in order to classify them by type, according to petrographic char-

acteristics and major element oxide compositions. Among these 10 samples, there are several fine grained spinel-rich 

CAIs and type B CAIs. The petrographic characterization and isotopic analysis of these CAIs is ongoing.     
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