Dating The Movements Of The Denali Fault
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Introduction

+he Denali fault system 1s one of the most ey U { BN 7 ko suture research efforts should integrate thermal
prominent and seismically active strike-slip e \ A= } S O modeling with the “°Ar/*°Ar dataset to produce
faults in North America, extending over | | \ T ‘ &% continuous time-temperature paths and
2,000 km across Interior Alas.ka and into by \ )\ AT, ) e Ry constrain exhumathn rates along th§ Denali
Western Canada. Understanding the timing B » LT ’—M\j | fault system. Coupling these data with lower-
and rates of displacement along this fault is S R e temperature thermochronometers such as zircon
critical for reconstructing the tectonic X ¥ 3 . i Schist Creek and apatite fission track and U-Th/He systems
evolution of the northern Cordillera and ‘ L. | would extend thermal histories to shallower
assessing ongoing seismic hazards in the N\ | crustal levels and broader time 1ntervals.
region. However, the exact timing of fault " €t Thermokinematic modeling can also resolve
motion has remained difficult to constrain . gt e | slip rates and strain partitioning between fault
due to the remote nature of the terrain and i | S segments by simulating the thermal evolution
the complexity of deformation histories -~ Yy B i of fault-adjacent rocks through time. In the
recorded in adjacent units. “°Ar/*°Ar & (& : ! ; 7S e\ | =" Alaska Range, models must account for glacial
thermochronology addresses these o URS | St unloading as a significant driver of exhumation
challenges, as it can directly date the WA alongside tectonic processes, as failure to do so
cooling histories of rocks that record fault o~ o6 locations {“‘t risks misattributing surface erosion to fault
activity. By applying “°Ar/>*Ar ;i ¥ for both Schist &R - activity. With the current data provided and
geochronology to samples collected along ot Creek Foraker Foraker '%.;;, o S 4 future thermal modeling, these approaches
key segments of the Denali fault such as Sample Sites Samples Sites LR/ | | would produce an even more complete history
the Schist Creek and Foraker plutons, this — of the Denali fault across a range of crustal
study aims to establish a timeline of depths and timescales.
vertical fault movement and contribute to
the understanding of how large-scale strike-
. . . Irradiated mineral grains being loaded into the mass
Shp SyStemS accommodate plate motion 1n spectrometer by Alex Patton in the Goechronology lab
convergent continental margins.
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