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1. Introduction 3. Modeling Radiation Damage Effects
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Generalized Geology

Cretaceous - Present Bl o-s A fundamental assumption of detrital thermochronometry is that the age of grain is repre-
The Appalachians have long been described as the ar- Triassic - Jurassic 5 50 - 100 sentative of the  position in the landscape from which it was derived. However, radiation
chetypal old mountain range and their form has shaped Pz Crystalline o P eU = [U] + 0.235*[Th] damage within apatite grains has been shown to alter the closure temperature based on
: : : Pz Sedimentary 0 400 600 / the concentration radiogenic material (eU) and is magnified by slow rates of cooling. This
the way geomorphologists view landscape evolution Precambrian = 600 - 1000 study forward models the impact of radiation damage on the two data sets collected from
- 2037

the southern Appalachians.

through the models of Davis (1889, 1899) and Hack e
(1960). However, the persistence of rugged topography -
and moderate relief in conjunction with unsteady deliv-
ery of sediment to offshore basins suggest a more
eventful history then that of slow decay following rifting
in the Triassic. Until now, this nuanced history was not
detectable using apatite U-Th/He thermochronometry
due to poor age reproducibility. The samples discussed
in this study were part of an effort to use detrital sam-
pling and the natural selection of chemical and physical

Geologic Model Assumptions

20 m/Myr Erosion Rate - corroborated by long-term and short-term estimates
from throughout the Appalachians and locally by radiation damage modeling of a
sample from the summit of Waterrock Knob.

20 °C/km Geothermal Gradient - Intended as a long term average for the orogen
From Flowers et al., 2009 - GCA from the post-rift through to decay phase.

Geomorphology is Simple! - Meaning uniform sampling of the landscape through
sampling the hypsometric distribution.
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grains collected from the Hornbuckle (red) and Scott Creek (blue) drain-

ages. Of particular note is the difference between the populations of age
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Age (Ma) eU (ppm) history as recorded by apatites with significantly different effective uranium (eU) concentrations.




