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Introduction

Vertical land motion in Greenland is
caused by two processes:
A. Earth’s elastic response to
present-day deglaciation

Both processes are operating in
Greenland today. To estimate
present melting using the elastic

A) Elastic uplift model

Compare model prediction (background)
to observed GPS uplift rates (circles)
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Upper Mantle Viscosity Heterogeneity

Magnetotellurics (MT) is an electromagnetic method that can
constrain electric conductivity variations at depth. The method
uses lightning and solar wind as a varying electromagnetic
source (right) that produces electric currents in conductive
rocks at depth. By measuring the electric and magnetic fields
simultaneously (below), MT analysis can place constraints on
the conductivity of the crust and upper mantle.

Electrode

Field Setup

<€

Electrodes

Magnetometers

<€

Logger and battery

o = ACjexp (%)

o

%s’ = Ao™d"?C,,” e:xp(mp) exp ('RLTH)$

C

D

—

v
~
@

Strain rat

10710
Strain rate

1015 10

1020 Stress: 10 MPa 10°¢
Pressure: 3 GPa
Grain size: 1 mm

10725 Dehydrated 10°¢

800 1000 1200 1400 1600

Temperature (K)

Conductivity (S/m)

Dependence of electrical
conductivity (o) on temperature
(T) and water content (C,)

Dependence of strain
rate on temperature (T)
and water content (Cy,)

Similar dependences on
temperature and water
content mean that variations
in viscosity can be inferred
from constraints on electrical
conductivity (from MT).

[Liu & Hasterok, 2016; Selway
et al., 2020]




Field Season 2019

During June of 2019 the MAGPIE team deployed 15

which is situated on the Northeast Greenland Ice Stream. The
station is positioned just north of the expected Iceland plume track.

Some 2018 pilot data

Survey layout

were also collected

at Summit Station.
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Preliminary Results

Greenland is thought to have passed
over the Iceland plume 60-90 million
years ago [Steinberger et al., 2019],
likely leaving a trail of heat and low
viscosity behind it. Our survey is
designed to look for this trail.
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Summary

* Our goal is to use MT to constrain lateral viscosity variations
within and beneath the Greenland lithosphere
The MAGPIE team performed a magnetotelluric (MT) survey in
northeast Greenland in Summer 2019.
Preliminary MT results

suggest deep variations that Fiant by the F“‘j;';'ﬂi“‘

may be associated with the Iceland Plume

Iceland Plume track. \ /”\—"
Constraints on viscosity

variations can improve

models for Glacial Isostatic
Adjustment (GIA).
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