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Introduction: Large inorganic mass-dependent Cd isotope frac-

tionations appear to result from evaporation/condensation processes 
only [1]. Cadmium isotope fractionations in unequilibrated ordinary 
chondrites [1, 2, 3] probably resulted from evaporation and conden-
sation of Cd on the parent bodies, likely due to thermal metamor-
phism [1]. Here we report Cd isotope fractionations in enstatite and 
carbonaceous chondrites and in refractory materials from Allende. 

Methods: A NuPlasma MC-ICPMS in Zürich was used for the 
analyses. The external reproducibility is ±1.1 εCd/amu (2 s.d.; [1]). 
The ε-notation denotes the deviation of the sample Cd isotope com-
position from the in-house standard in parts per 10,000 per atomic 
mass unit (amu). Positive values denote heavy isotope compositions. 

Results and discussion: Two unequilibrated EH3 and two 
strongly metamorphosed enstatite chondrites (EL6 and E7) display 
heavy Cd isotope compositions (+8.4 to +39.2 εCd/amu) with re-
spect to the standard and the Earth (εCd/amu ≈ 0 ±1). However, 
isotope fractionations are not observed in the volatile element rich 
EH4 chondrites. Aqueously altered carbonaceous chondrites (CI, 
CM2, CR2, C2 ungr.) and the Allende CV3 chondrite show no Cd 
isotope fractionations. One CV3 (Leoville) and two CO3 chondrites, 
however, display εCd/amu values between +3.1 and +11.1. Three 
CK chondrites of type 3 to 5 show small, but resolvable variations 
from –2.4 to +1.1 εCd/amu. 

It is likely that the part of the solar nebula from which bodies in 
the inner solar system accreted initially had a homogeneous Cd iso-
tope composition, because most carbonaceous chondrites, EH4 
chondrites and the Earth display identical Cd isotope compositions 
within uncertainty. The heavy Cd isotope compositions of most 
enstatite and some carbonaceous chondrites suggests later local Cd 
volatilization. The Cd isotope fractionations in CO3 chondrites may 
be due to their mild thermal metamorphism. The CK chondrites 
form a metamorphic series, but the depletion of Cd and Cd isotope 
fractionation is less obvious than for CO3 chondrites. The depletion 
and redistribution due to volatilization of Cd varies between carbo-
naceous and enstatite chondrite classes and ordinary chondrites. This 
could be due to physical and mineralogical differences in the parent 
bodies (e.g. porosity and host mineralogy). 

Separated Allende matrix shows no Cd isotope fractionations, 
but two chondrule separates and a refractory inclusion show light 
isotope compositions with up to –9.6 εCd/amu. This result is consis-
tent with the light Zn isotope compositions reported for an Allende 
CAI [4]. The light Cd isotope composition of the refractory inclu-
sion probably resulted from its preaccretionary evapora-
tion/condensation history (see e.g. [5]). This suggests that the refrac-
tory inclusion is an evaporation residue from a volatile-rich precur-
sor material. Cadmium may have survived the evaporation process, 
because it was locked up in refractory phases (possibly spinel). 
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