THE DETERMINATION OF BACKGROUND:
EROSION RATES USING COSMOGENIC

ANALYSIS OF **Be IN THE SHENANDOAH
NATIONAL PARK




Appalachian Mountains

* Appalachian Mountains paradox

* Determine erosion rates within the Park
on a 103 to 10° year timescale

¢ Testing erosion as a function of lithology
T R Test Hack’s (1960) mod I




Specific Goals for Investigation

To determine how rapidly the basins of
different lithologies of Blue Ridge In
Shenandoah National Park are eroding

To assess the relationships between erosion
rate, lithology, slope and basin area

To compare the relationships between 1°Be
based erosion rates, slope, lithology and
grain size with those reported by Matmon et
al. (2003a, 2003b), Reuter (2004), U-Th/He
erosion rates of Spotila et al. (2004) and
fission track erosion rates of Naeser et al.
(2005)
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Physical Setting

* Appalachian Mountains formed via three major
orogenic events:

- Taconic (Ordovician)
- Acadian (Devonian)
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. - Alleghenian (Pennsylvanian)
‘Continental rifting and denudation in the

B

POORRIC: i My R e
‘of orogenic




Shenandoah National Park

Occ -.-/Carbonates

Cch — Quartzites and
siliciclastics
Zc—Basaltand
granodiorite
Zyg — Graﬂite ;
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metasandstone
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Quartzite

Green phyllite
metasandstone

and

metaconglomerate,
and pebbly phyllite

Metaotuff

Columnar
metamorphosed basalt
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EXPLANATION
PRINCIPAL ROCK TYPES
« Limestone and Dark -green Metamorphosed
dolomite phyllite basalt dike
Tan phyliite and Quartzite, Greenish - gray

granodiorite

Light - gray
granite

Principle
Rock Types

Granites - Old Rag Granite and
Pedlar Formation
(Granodiorite)

Quartzite - Erwin and Swift Run
formations

Basalt - Catoctin Formation

Siliciclastics - Weverton and
Hampton formations



_ : /
Shenadoah National Park Sampling Locatlons

7/

4 / (Fall 2005)

~ | Sampling Location Lithologies

SHO1 - Granite
SHO02 - Basalt
SHO03 - Quartzite

SHO04 - Siliciclastic




erosion rate

Experimental Design

* Erosion rate vs. slope
* Erosion rate vs. lithology
» Slope vs. lithologic resistance

erosion rate
slope

slope lithologic resistance lithologic resistance



Hack’s dynamic equilibrium

“It is assumed that within a single erosional system
all elements of the topography are mutually
adjusted so that they are downwasting at the same
rate.”

" PURE LIMESTONE OR CHERTY | PURE LIMESfGNE OR
SILTY LIMESTONE LIMESTONE SILTY LIMESTONE




|n SIZE A

The flrst erosion rate data
0.25-0.85 mm 7 m/My
9 m/My %= 1.89
10 m/My = 2.19
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Erosion rates in the context
of other research:

- Matmon et al. (2003)
25 - 30 m/My

- Reuter et al. (2004)
4 - 54 m/My

- Spotila et al. (2004)
10 - 20 m/My

- Naeser et al. (2005)
20 m/My

- This study

9 m/My




