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Abstract 
Metamorphic core complexes are ubiquitous features in 

orogenic belts around the world and offer exceptional opportunities 
to investigate the rheological and thermal characteristics of the 
middle crust during orogenesis. The Clearwater metamorphic core 
complex in northern Idaho, U.S.A. exposes some of the deepest 
rocks in the Cordilleran orogen and records a complicated 
polymetamorphic history starting in the Paleoproterozoic, with the 
youngest high-grade metamorphism resulting from late Cretaceous 
Sevier crustal thickening.[1, 2, 3] Categorization of the Clearwater 
complex as a core complex has recently been confirmed based on 
structural data, thermobarometric data, and 40Ar/39Ar cooling ages, 
all of which suggest rapid Eocene exhumation of regionally 
metamorphosed mid- and lower-crustal rocks within the complex.[1, 
3] Despite these data, the structural and thermal evolution of the 
Clearwater complex during Eocene exhumation remains cryptic.  

The Clearwater complex is comprised of two lithologically and 
structurally distinct zones: an internal zone comprised of basement 
schist, gneiss, and anorthosite, and an external zone with both 
Archean to Paleoproterozoic basement and metapelitic rocks of the 
overlying Mesoproterozoic Belt Supergroup.[1, 4] These zones are 
bound by conjugate sets of E- and W-verging normal faults. The 
geological significance of these faults is unclear. This paper 
integrates new 40Ar/39Ar muscovite and biotite cooling ages along an 
E-W transect across the Clearwater complex with respect to major 
extensional structures, 1:24,000-scale mapping, microstructural 
analysis, and metamorphic phase equilibria modelling in order to 
constrain the structural and thermal evolution of the Clearwater 
complex from maximum crustal thickness to Eocene gravitational 
collapse of the Sevier orogenic belt.  
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