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Introduction: We initiated a comparative study of opaque 

mineral assemblages that contain native Cu to clarify its origin. 
[1] Demonstrated that the Cu concentration in FeNi metal in 
Ordinary Chondrites (OC) is too low (0.1 to 0.29 wt%) to 
exsolve from FeNi. It was demonstrated that there is higher 
abundance of metallic Cu in H than in L or LL chondrites [2, 3, 
4] and that H chondrites show a lower degree of shock-induced 
features. However, [4] claimed a positive correlation between the 
intensity of shock and the abundance of native Cu in FeNi metal. 
Here, we report high abundance of Cu-bearing assemblages in 
the new unshocked Didim (H3/5) chondrite fell in Turkey in 
2007 [5].  

Results: In Didim, native Cu is associated with Ni-poor 
kamacite (as low as 2.3 wt% Ni), troilite, taenite and idiomorphic 
tetrataenite. In Tieschitz (H 3.6), we encounter the same native Cu 
assemblage as in Didim. Cu is present in opaque assemblages in 
chondrule-like objects. A delicate texture of tiny HgS and Cu-
sulfide surrounds native Cu adjacent to troilite. Nanometer-sized 
HgS and metallic Hg spherules are intergrown within sulfides and 
native Cu in a spongy texture next to cinnabar. We also encounter 
rhythmic layering of HgS alternating with CuS in cube-shaped 
grains.  

Conclusion: [6,7] observed Co-rich and Ni-poor kamacite 
and convincingly concluded that any shock melting of metal 
phases would have produced a homogeneous FeNiCo alloy. A 
low T-P breakdown of a metastable Co-Cu-bearing pentlandite 
was favored to explain this assemblage. No Co was detected in 
the kamacite in Didim or in Tieschitz. No exsolution of Cu from 
FeNi is possible, because its content is below saturation. There 
are no finely spaced twin lamellae //(10-21) or triple junctions in 
troilite, the latter would evidence recrystallization. No eutectic 
metal-troilite textures, shock veins or minerals indicating high P, 
or spherules showing fusion. In Didim, we found idiomorphic 
troilite without twin lamellae. Troilite fragments in metal next to 
Cu are single grains depicting no deformation thus refuting the 
claim of shock being responsible for “exsolution” of native Cu. 
The unusual assemblages of Hg-, Cu-, Fe-sulfides and Hg in 
Tieschitz likely indicate equilibration during slow cooling down 
to low temperatures (<273ºC). This assemblage did not form by 
exsolution from metal or by a dynamic event. We therefore 
conclude that metallic Cu in FeNi is unrelated to shock events. 
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