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The circulation of aqueous fluids through the Earth’s crust has profound effects
on its geologic evolution, the formation of ore deposits, the migration of
hydrocarbons from source to sites of accumulation, and the storage of
groundwater resources. Major crustal-scale fault zones and crustal heat
distribution both play a major role to determine fluid pathways. Case studies that
showcase the interplay between crustal thermal evolution and the permeable
zones, such as major crustal shear zones, are presented to demonstrate the
importance of fluids on the tectonic evolution of the Earth’s crust and the
formation of ore deposits. These studies include: (1) the role of water in the
magmatic and tectonic evolution of metamorphic core complexes at the Southern
Omineca Belt, British Columbia (Holk and Taylor, 2007) and the southern White
Pine Range, east-central Nevada, (2) metamorphic fluids and the evolution of the
Cretaceous-Paleocene subduction zone complex in southern California with a
focus on large-scale infiltration of metamorphic fluids generated during shallow
subduction into the Eastern Peninsular Ranges Mylonite Zone (Holk et al., 2006)
and the generation of these fluids from the Catalina and other subduction-related
schists, (3) a 1 billion year fluid evolution of sedimentary basins that host the
world's largest uranium deposits (Holk et al., 2003), and (4) Archean submarine
hydrothermal systems associated with felsic caldera systems that host massive
sulfide deposits (Holk et al., 2008).
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