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The Magnetotelluric Method
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Electrical Conductivity in the Mantle
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Dry Ol, Mg# = 86 = \Wet Ol, 10 ppm H20

Dry Ol, Mg# = 89 v Wet OI, 100 ppm H20
Dry Ol, Mg# = 93 =+ Wet Ol, 1000 ppm H20
Dry Opx, Mg# = 89 - Pyrolite + 2% Partial Melt
Dry Cpx, Mg# = 89 Not Possible
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Southeastern United States MT
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Inverse Solution: Anomalous Resistor
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Interpreting Electrical Resistivity
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I — Dry Ol, Mg# = 89 — Wet Ol, 10 ppm

Dry Ol, Mg# = 93 =+ Wet Ol, 100 ppm
Dry Opx, Mg# = 89 + Wet Ol, 1000 ppm
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The Piedmont Resistor
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More Resistive Than Cratonic
Lithosphere?!?
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Seismic Studies
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Seismic Studies

~125 Ma Monteregian intrusions

(Eaton and Frederiksen, 2007)
romw \
1204110 Ma White Mtn magma series

100-80 Ma New
England seamounts

--..,__/Y\ 48 Ma volcanics
i’ SOMa (Mazza et al., 2014a)

o—

W““‘— —" \
‘ ~200 Ma CAMP

86 - 63 Ma volcanics (McHone, 2000)
(Wittke and Mack, 1993) -’ 2
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Resolution Tests
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Resolution Tests
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Resolution Tests

Preferred Model
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Apparent Resistivities & Phases

=
.
=
=
A0
(0]
]
=4
.
c
]
e
]
(=R
(=}
<

Phase (Degrees)




Apparent Resistivity Contrast
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Lithospheric Temperature
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How Did It Get There?

Falisades Sill
20141 Ma

Early Jurassic Basalts of the Figure
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http://www.auburn.edu/academic/science_math/res_area/geology/camp/

How Did It Get There?

~230 Ma: Assembly of Pangea

Laurentia ——# 4— Gondwana

Eclogitized Crust & Pyroxenite-Rich Mantle

Incipient Slab Foundering

~200 Ma: Delamination & CAMP Magmatism

CAMP Lavas

Asthenospheric

Upwelling (?

Murphy & Egbert, EPSL, 2017

~190 Ma: Rifting

~150 Ma: Cooling & Subsidence

Passive Margin
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Northeastern United State MT

NS Distance (km)

600 800 1000 1200
EW Distance (km)




Northeastern United State MT
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Northeastern United States Seismics
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Northeastern United State MT
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Margin-Wide Link to CAMP?
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http://www.auburn.edu/academic/science_math/res_area/geology/camp/

Conclusions
Y

— Anomalous, highly resistive, cold, thick lithosphere
beneath Piedmont/Coastal Plain in Southeastern United
States... Link to CAMP?

— Highly resistive lithosphere may extend beneath
coastal New England... margin-wide link to CAMP?
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So much for the boring “passive” margin!




