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of the brittle lithosphere breaks off and sinks into the semi-viscous asthenosphere below, is a commonly proposed 
mechanism. While a wide array of geologic data, including geomorphic and geophysical data, supports modern-day 
lithospheric delamination as an uplift mechanism, the thermal history of the region remains poorly constrained. The 
thermal history of a region documents the time at which certain rocks experienced a specific temperature, and allows 
for geologists to draw interpretations about the development and erosion of mountains. Although both the low and high 
temperature history is known, a ~300 million year gap currently exists in the thermal record, precluding interpretations 
about the long term uplift and erosional history of the Appalachians. To bridge this gap, we applied zircon (U-Th)/He 
thermochronology, a mid-temperature geologic dating technique, to rocks from the Appalachian Mountains.  

Thermochronology is employed to determine the thermal history of a region, which can uncover the uplift and 
erosional past of a mountain range. Thermochronology takes advantage of the natural radioactive decay of trace 
elements, such as uranium, found within specific mineral types. As uranium decays, it releases helium at a predictable 
rate into a mineral grain. Deep within the earth, where temperatures are � es atc
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rain. This temperature is known as the closure temperature. By

 
measuring the amount of uranium and helium present, geologists can thus pinpoint the date at which the rock reached 
its closure temperature. Since temperature is correlated with depth within the crust, these data provide evidence for the 
vertical movement of rocks, thereby revealing the timing of uplift or erosion. The closure temperature of the zircon 
(U/Th)-He thermochronometer is 150-220 C, allowing it to document exhumation through the upper ~10 km of crust. 
The closure temperature of this system depends on both the size of the zircon grain and the amount of self-induced 
radiation damage of the grain, enabling the construction of detailed thermal histories.  

Our sampling strategy targeted the Appalachian Mountains in Virginia, West Virginia, and Vermont. Prior 
geophysical work indicates that the Earth below these regions is unusually warm, signaling that uplift may also be 
occurring. The presence of hot springs, recent (~50 Ma) Virginia volcanism, and river profiles and topography lacking 
erosional equilibrium also suggests that topographic rejuvenation is occuring. In both sites, we collected rock samples 
on a transect across the axis of the Appalachian Mountains, and then processed the samples to isolate the mineral 
zircon. At the University of Colorado Thermochronology and Instrumentation Laboratory, high quality zi�m鉀lianlz thا簀 i邅  lity toIon tty a he邅mnhr olor h
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