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QUANTIFYING ASPECT CONTROL ON TRANSPORT EFFICIENCY AND MOBILE REGOLITH
FLUX AT THE SUSQUEHANNA SHALE HILLS CRITICAL ZONE OBSERVATORY
 
WEST, Nicole , KIRBY, Eric , BIERMAN, Paul  and CLARKE, Brian , (1)Department of Geosciences, Pennsylvania State
University, 542 Deike Bldg, University Park, PA 16802, (2)College of Earth, Ocean and Atmospheric Sciences, Oregon State
University, Wilkinson 202D, Corvallis, OR 97331, (3)Department of Geology, University of Vermont, Delehanty Hall, 180
Colchester Ave, Burlington, VT 05405, nxw157@psu.edu
 
Feedbacks between climatic, hydrologic and biologic activity have potential to influence soil transport efficiency on hillslopes with
varying aspect. However, few studies show a systematic influence of aspect on transport efficiency across a range of hillslope
gradients in forested landscapes. Here, we present an analysis of 131 meteoric Be measurements from regolith and bedrock to
quantify rates of mobile regolith flux and test the utility of different transport rules within the Susquehanna Shale Hills Critical
Zone Observatory (SSHO), in central Pennsylvania. Regolith samples were collected from north- and south-facing hillslopes in
three en echelon watersheds in and adjacent to the SSHO. We observe a systematic asymmetry in hillslope gradients across
these watersheds: north-facing hillslopes are steeper than south-facing hillslopes, spanning a range of ~10 – 25°. Hydrologic,
geochemical and geophysical observations at SSHO reveal that mobile regolith on south-facing hillslopes is thin and subject to
pronounced wetting and drying cycles, while thicker mobile regolith on north-facing hillslopes retains moisture. Meteoric Be
data show that along all six hillslopes, mobile regolith fluxes are similar and increase linearly with distance from ridgecrests.
Along ridgelines at SSHO, where mobile regolith thickness is uniformly thin, flux is linearly proportional to local gradient. At lower
hillslope positions, where mobile regolith thicknesses are greatest, regolith fluxes depend on the product of local gradient and
mobile regolith thickness. This transition occurs on all six hillslopes at a mobile regolith thickness of approximately 50 cm. Our
data imply that in order for mobile regolith flux on shallow, south-facing hillslopes to keep pace with fluxes on steep, north-facing
hillslopes, transport efficiencies must be greater on south-facing hillslopes by nearly a factor of two. Our results provide
systematic evidence that the critical zone responds to aspect-related microclimate differences by modulating transport efficiency,
which is directly observable in regolith transport rates and hillslope gradients at SSHO.

Session No. 165
T18. Critical Zone Evolution: Climate and Exhumation
Monday, 28 October 2013: 1:00 PM-5:00 PM

Mile High Ballroom 2C (Colorado Convention Center)
Geological Society of America Abstracts with Programs. Vol. 45, No. 7, p.409
© Copyright 2013 The Geological Society of America (GSA), all rights reserved. Permission is hereby granted to the author(s) of
this abstract to reproduce and distribute it freely, for noncommercial purposes. Permission is hereby granted to any individual
scientist to download a single copy of this electronic file and reproduce up to 20 paper copies for noncommercial purposes
advancing science and education, including classroom use, providing all reproductions include the complete content shown here,
including the author information. All other forms of reproduction and/or transmittal are prohibited without written permission from
GSA Copyright Permissions.

Back to: T18. Critical Zone Evolution: Climate and Exhumation
 

<< Previous Abstract | Next Abstract >>

© 2013 � The Geological Society of America

1 2 3 1

10

10

http://www.geosociety.org/meetings/2013/
https://gsa.confex.com/gsa/2013AM/webprogram/start.html
https://gsa.confex.com/gsa/2013AM/webprogram/authora.html
https://gsa.confex.com/gsa/2013AM/webprogram/uploadlistall.html
http://www.geosociety.org/meetings/2013/
mailto:nxw157@psu.edu
https://gsa.confex.com/gsa/2013AM/webprogram/Session33297.html
https://gsa.confex.com/gsa/2013AM/webprogram/Session33297.html
https://gsa.confex.com/gsa/2013AM/webprogram/Paper232215.html
https://gsa.confex.com/gsa/2013AM/webprogram/Paper229910.html
http://www.geosociety.org/


6/15/2018 Abstract: QUANTIFYING ASPECT CONTROL ON TRANSPORT EFFICIENCY AND MOBILE REGOLITH FLUX AT THE SUSQUEHAN…

https://gsa.confex.com/gsa/2013AM/webprogram/Paper233354.html 2/2


