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Calcalkaline magmas producing porphyry-type ore 
deposits are thought to be generated by contemporaneous 
subduction zone processes. We show here that this is not 
required.  

Lead isotope ratios measured in individual fluid inclusions 
from 37 Ma old high-temperature hydrothermal ore veins at 
Bingham Canyon, USA, are uniform and conspicuously non-
radiogenic, for both the Cu-Au and the distinctly later Mo 
stage. These data lie at the non-radiogenic end of a linear array 
described by in situ Pb isotope data from felspars of shallow 
intrusions bracketing the ore-forming event. It indicates 
mixing between components from depleted mantle and non-
radiogenic, ancient Pb.  

Lead isotope forward modeling of the non-radiogenic Pb 
component reveals a history dating back to the Archean. Three 
events characterize this evolution. (1) Archean extraction of 
crustal components, that then evolved with elevated µ- and κ-
values in isolation for >1 Ga. (2) During the assembly of 
Laurentia at ca. 1.8 Ga, this material was subducted and 
released a Pb-rich but U- and Th-poor fluid component that 
metasomatized the overlying depleted mantle. This 
metasomatized mantle then evolved in isolation until incipient 
extensional tectonics triggered its partial melting in the late 
Eocene to form the Bingham magmas and associated giant Cu-
Mo-Au deposit. 

Such distinctly non-radiogenic, lead-rich, ancient source 
domains are extensive beneath western North America and 
have been identified at Butte, Henderson, Questa, and at ore 
deposits in SE Arizona. We propose that Cenozoic melting of 
lithospheric mantle metasomatized by subduction fluids 
during the early Proterozoic has provided the metal 
endowment and subduction flavor for the formation of giant 
magmatic-hydrothermal ore deposits in western North 
America, which together constitute the world�s major 
molybdenum province. 


