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Introduction: Cosmic-ray effects can hamper chronological 

applications to extraterrestrial materials [e.g. 1], e.g. obtaining  
accurate core formation ages for iron meteorites using the Hf-W 
system [e.g. 1,2]. Some lunar rocks show cosmic-ray-induced 
113Cd anomalies [3], but yet no study investigated Cd isotopes in 
iron meteorites. Cadmium, a chalcophile and volatile element, is 
expected to occur in very low, but measurable concentrations in 
iron meteorites. We here present new isotope dilution Cd data for 
metal and troilite samples from different groups of iron 
meteorites, and for the first time report a cosmic-ray induced Cd 
isotope anomaly in an iron meteorite. 

Methods: Troilite and metal samples were dissolved in 
concentrated HCl or Aqua Regia. A106Cd-enriched spike was 
added to  200-700 mg aliquots for concentration determinations. 
Cadmium was separated from the matrix using a multi-stage ion 
exchange chromatography modified after [4]. Cadmium 
concentrations and isotope compositions were measured using a 
Nu Plasma MC-ICPMS at ETH Zurich. External uncertainties on 
concentration data for troilites are estimated to be 3% (2SD), 
while the uncertainties for metal samples are considerably higher 
due to significant blank corrections. Total procedural blanks  
varied between 4 and 12 pg Cd. 

Results and discussion: Cadmium abundances in troilite 
inclusions range from 0.4 to 5 ppb, while concentrations in the 
metal phase are all below 30 ppt. Cadmium abundances in the 
metal are 2-3 orders of magnitude lower than previously reported 
[5,6], but consistent with a more recent study [7]. Although aver-
age moderately volatile element  (Ga and Ge) contents for 
different iron groups [8] generally correlate with the Cd contents 
presented here, Cd abundances vary between different troilite 
nodules from single meteorites. One troilite nodule separated 
from Toluca (IAB) has ε113/111Cd = -7.3±3.3 and ε114/111Cd = 
4.1±4.7 (2SD) (i.e. 104 deviation relative to the terrestrial value). 
The Cd isotope anomalies presented here are consistent with ex-
pected neutron capture effects for Cd isotopes, and in good 
agreement with correlated ε114Cd vs ε113Cd variations reported 
for irradiated lunar samples [4]. 

Outlook: The very low Cd concentrations and their 
systematic variation reflect the strong volatile element depleted 
nature of magmatic iron meteorites. Albeit analytically 
challenging, the first cosmic-ray induced Cd isotope anomaly 
reported here appears promising for the use of 113Cd as neutron 
capture dose monitor in iron meteorites.   
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