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Introduction:  Copper isotopes have recently been measured in 

a series of meteorite groups, and systematic differences in composi-
tion have been recorded [1]. These differences may be due to mixing 
of different copper sources in the early history of the solar system, 
or the isotopic composition may have been affected by exchange 
during hydrothermal alteration [1]. 

Samples: We analysed bulk samples and separates from meteor-
ites of the CR meteorite clan: Renazzo (CR), NWA 801 (CR), 
Hammadah al Hamra 237 (HaH237) (CH-like), and Bencubbin 
(CB). This chondrite clan was selected because its members experi-
enced very little nebular alteration and recycling [2,3] and variable 
but low amounts of parent body processing [2]. 

Techniques:   Ion exchange separation was performed at the 
University of Oxford using techniques described elsewhere [4]. 
Samples were measured at the University of Oxford (Nu MC-ICP-
MS) using the sample-standard bracketing method [4]. The same 
samples were measured on the NHM-IC (London) Isoprobe MC-
ICP-MS using sample standard bracketing plus a Zn dopant as quali-
tative indicator for mass bias shifts [5].  

Results:  All of the meteorites are lighter in Cu isotope com-
postion than terrestrial mantle. The total range of Cu-isotope com-
position is just over one per mil. Bencubbin displays the heaviest 
bulk Cu-isotope composition (δ65Cu =-0.82 per mil) and HaH237 
the lightest (δ65Cu=-2.04 per mil).  

Effects of desert weathering.  Two fragments of NWA 801 were 
analysed in addition to a bulk sample and are distinct in isotopic 
composition. Sample#1 was a pristine sample, and its isotopic com-
position was similar to the bulk value (δ65Cu =-2.0 per mil). Sample 
#2 was extremely heavily oxidised, and had a Cu-isotope value dif-
ferent from the bulk. Thus, the isotope composition of Cu may be 
affected by weathering processes, especially for heavily oxidized 
fractions. The other meteorites studied here were falls or fresh finds. 

Implications: Overall, there is no clear correlation between 
oxygen isotope composition (∆17O) and Cu- isotopic composition, as  
was previously observed for CI-CM-CO-CV meteorites [1]. Thus, 
the Cu isotope data of carbonaceous chondrites cannot be explained 
by simple mixing of a 63 Cu-, 16O-rich oxygen component into the  
carbonaceous chondrite source regions. Instead the copper isotope 
composition of carbonaceous chondrites was most likely defined by 
a complex mix of sources and fractionation processes. The sample 
with the lightest measured Cu isotope composition, HaH237, also 
has an extreme elemental fractionation favouring refractory ele-
ments over volatile elements. The reason for the depletion of volatile 
elements in CH-like meteorites is unlikely to be due to evaporation 
into a gas of nebular pressure, as this would be expected to leave a 
residue that is isotopically heavy with respect to Cu.   
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