MODERN UPLIFT OF THE
TRANSANTARCTIC MOUNTAINS: RESULTS
OFF AN AUTONOMOUS GPS ARRAY




SUMMARY

Predicted crustal motion <ignal from glacial ixosiasy

GPS array i the Transantarciic Mountains
Motioin of the Antarctic lithosphere from GPS

An integrated geophysicel networl forice sheet mass
balance studies

Furopean Geophyvsical Society Meeting, 29 April, 2000, Nice, France




PREDICTED CRUST AL MOTION FROM
GEACTAT REBOUND

Lplift of 1-2 cm/ve predicted for the Ross Fmbayviment
and Ellsworth Mounftains

Various models have similar patterns, ICE-3G and D91
e end-members

Prosent-day mass balance predicted 1o e comall with
somne exceptions

Sce James and Ivins, 1998, JGR for details

European Geopliysical Society Mecting, 29 April, 2000, Nice, France
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Manile viscosity is ey parameter controlling reponse of
lithospliere to glacia! loading and uitloading

Viscosities below 5 x 10F" Pi-s result in decreasing
memory of LGM and enhanced sensitivity (o Late
Holocene istary

Constrainiy on viscosify and neoglacial Iisiory will
reduce the ambiguity in the interpretation of crustal
molion daia

Furopean Geophysical Society Meceting, 29 April, 2000, Nice, France
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James and Ivins, GRL, 1995
Bentley and Giovenetto, 1991
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Permanent I1GS sites i (1 iliggins. Casey, Diri,
McMuardo

‘Other’ permanent sites af Maw<on, Syowa, Palnier, eic.
but data not in public domain

Networks (campaign meas.) i Northorn TAM (W[,
Wilsvonn, Whillcns, Hothesrand Antarctic Peninicila
(Dictricl ef al.; Bevis el ¢l

“Permanent” arrays in thre TAM (these authors), MIBL
(Donnellan & Luvendyvk) and DV (Zwartz)
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CTRANSANTARC T

Two stations ectablishod ar ATt Coctes and My Cocks

High precivion geodetic GPS receiver (TurboRagie)

FHyhrid wind/solar power svitens

mrodermns
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EQUIPMENT ENCLOSURE AT MT COATES 1998
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Coates box showing
wind monitor and
temperature sensor
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INTEGRATED GEOPHYSICAL MEASUREMENTS
OF ICE SHEET MASS BALANCE

e Gravity Recovery and Atmospheric Change Experiment
(GRACE) to measure mass redistribution

e Geoscience Laser Altimeter System on ICESat to
measure surface accumulation

e Geodetic GPS to constrain viscous and elastic rebound

o Interferometric Synthetic Aperture Radar to measure
glacier mass balance and crustal motion

European Geophysical Society Meeting, 29 April, 2000, Nice, France




VISION

Coordinated, strategically located GPS measurements
will provide geodetic constraints on present and past ice
sheet mass balance within five years

Correlative satellite and ground measurements will
define present-day mass balance

Seismological and ice core (accumulation history) data
will further constrain past ice sheet history

Unattended autonomous stations will enable this vision

European Geophysical Society Meeting, 29 April, 2000, Nice, France




