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Structural Geological Controls And Timing Of Ag-Pb-Zn Mineralisation At The 

Keno Hill Deposit, Yukon 

 

Abstract 

 

The structural history of the Keno Hill district is comprised of three discrete phases of 

deformation that record the ductile to brittle-ductile deformation, exhumation, and 

subsequent brittle deformation of the Keno Hill district between at least the Early 

Cretaceous (likely Early Jurassic) and the Eocene. Pre-Ag-Pb-Zn-mineralisation, D1 

deformation is characterised by ductile to brittle-ductile structural elements and is 

associated with greenschist facies metamorphism. Syn-Ag-Pb-Zn-mineralisation, D2 

deformation is characterised by ENE-striking, sinistral strike-slip faults, and NE- to 

NNE-striking, sinistral-normal oblique-slip linking faults that developed in a regional 

sinistral strike-slip fault system. Ag-Pb-Zn mineralisation is associated with fault 

dilation along NE- to NNE-striking fault segments with additional high-grade zones at 

D2 fault intersections. Post-Ag-Pb-Zn-mineralisation, D3 deformation is characterised 

by unmineralised SE-striking faults that are associated with development of the 

Cenozoic Tintina Fault. 

 

Ag-Pb-Zn-mineralisation occurred coevally with D2 fault propagation, and 

mineralisation is primarily controlled by the complex interplay between fault geometry 

and orientation, and the rheological contrast between varying rock types in the district. 

F1 fold and thrust repetition thickened units prior to D2 fault propagation and provided 

a larger volume of preferential host rock that focussed brittle deformation and localised 

economic Ag-Pb-Zn deposits. 40Ar/39Ar (sericite) geochronological data from D2 

associated rocks produce two sets of dates at circa 81 to 78 Ma and circa 69 Ma, 

respectively. These represent mica growth during the Ag-Pb-Zn-mineralising event, 

and a subsequent hydrothermal overprinting event. 

 

Airborne magnetic data indicates that the Keno Hill district is located within a left-

stepping, releasing bend of a major sinistral strike-slip fault system. Palinspastic 

restoration of remote sensing data to its position pre-Tintina fault movement indicates 

the presence of a through-going ENE-trending, lineament that extends east of the 

Selwyn Basin margin. The lineament is coincident with, and may indicate a structural 

link between numerous deposits, including the Keno Hill, and the Fort Knox IGRS 

deposits.  
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