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“Old, worn-down”
mountains

View from BR Pkwy., NC
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“Young, rugged”
mountains
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Lukmanier Pass, Switzerland




“Old, Worn-Down” Mountains? CA

Miocene Uplift, Coast Mountains, CA



Abundant evidence indicates that tectonism has
taken place in late geologic time, that is, during the
ate Mesozoic and Cenozoic. ... The
data also suggest that erosion was greatly

accelerated during the Miocene.

John T. Hack, 1979, USGS Prof. Paper 1126-B



Available Data that Should Make Us Suspicious—
Taken Separately Could be Dismissed

e Pockets of young sediments—known since 1920s?
* Mio-Pliocene fossils—known since ~2000

e Present-day topography—known since late 1800s

e S-C Appalachians drainages—1800s, and
paleodrainages late 1900s?

 Modern dynamic topography—2013

e Late Meso- Cenozoic stratigraphy & depositional

patterns—1900s
 Provenance data from detrital zircons—2010s

e Crustal thickness data—2010s

e Modern in situ stress data—since 1970s?



Evidence from Topography



US Appalachians Topography
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Jennessee River Gorge
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Smoky Mountains
Blue Ridge Escarpment
Basins with area < 10 km
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Conclusion:

Modern Appalachian topography and drainages
are anomalous in too many ways to be relict
Paleozoic topography. The major rivers are
ancient, maybe Pleistocene or older.



Evidence from Mesozoic-Tertiary
Sedimentation
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Late Miocene Paleogeography
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Provenance Data
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Pliocene (-Pleistocene?) Sediments, Red Bluff, Southern MS
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Conclusion:

Mesozoic-Cenozoic sedimentation cannot be
explained by a static, eroding Paleozoic chain.

(Late Miocene-early Pliocene sedimentation coeval with the
Messinian [worldwide?] event.)



Evidence from the Fossil Record



Gray Fossil Site Location
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Conclusion:

The Gray Fossil Site fauna and location in an
Inverted topography provides pre-uplift
chronological data and a spike in time at the

threshold of Appalachian late Miocene-early
Pliocene uplift.



Evidence from Geophysics &
Geophysical Modeling
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Mechanisms?
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(Cont. collision)

(b) | .
EXtenSion N # = g time—> \
(B & R) /hOt man:e\ #
Magmatism ;3; —
(w/ mantle-derived
Plutonism)

(d)

Asthenospheric flow
Dynamic topography

- source +

time—

mantle plume

From Pazzaglia & Brandon, 1996, Basin Res



lechanism?
diment load
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Is the Farallon Plate the Cause of Modern Appalachians Uplift?
. 50" 60

Mid-Atlantic
Ridge

Farallon

Derived from Conrad et al., 2004, Geology, their Figure 3



EarthScope &
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Conclusion:

The cause of Mio-Pliocene Appalachian uplift is lithospheric
or asthenospheric. Resolution of mantle structure is greatly
Improved, but actual uplift kinematics of uplift remains

unknown until tomographic/geophysical techniques
resolution becomes much better.



Appalachians Timeline
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Conclusions

 Present-day Appalachian topography cannot be
explained as arelic of the Alleghanian assembly of
Pangea.

o A variety of data can be brought to bear to support this
conclusion: drainages, faunal data, depositional
patterns, young sediments in the Appalachians,
anomalous crustal thicknesses etc.

 Late Miocene-Pliocene uplift of the Appalachians can now
be documented.

e Cause of uplift is lithospheric or asthenospheric, but
remains unknown until tomographic/geophysical
techniques resolution becomes much better.
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