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Introduction: Recent Mars Reconnaissance Orbiter
gravity solutions from low-altitude tracking of MRO
together with previous spacecraft have dramatically
improved correlation with MOLA topography [1] at
spherical harmonic degrees up to 95. We present sev-
eral updated models of crustal thickness. These mod-
els are calculated to fit the Bouguer potential anomaly
following the assumptions in [2], with much weaker a
priori constraints applied to the topographic correc-
tions applied to the gravity and for filtering the down-
ward continuation to the martian mantle. These mod-
els are available via anonymous ftp to ltpftp.gsfc.-
nasa.gov in the directory /projects/tharsis/marscrust3.
These higher-resolution models improve on those we
produced in 2004-2005. They should be appropriate
for modeling impacts as small as 300 km diameter,
and for processes related to the hemispheric dichoto-
my boundary.

Potential Models: Previous work employed the
Goddard degree 90 solution mgm1041c that incorpo-
rated some altimetric crossovers from MOLA [3], and
the JPL degree 85 and degree 95 potential solutions
that incorporated limited tracking of the Mars
Odyssey transition orbits, as well as all of the Mars
Global Surveyor tracking from 1998 onward. Track-
ing of MGS continued until its loss in November
2006, with improved fidelity as the fuel expenditure
for momentum management was minimized. With the
deployment of MRO, a total of 106 arcs in a transition
orbit from 2006-08-30 to 2007-04-21, and 80 arcs in a
mapping orbit from 2007-04-21 to 2007-08-30 were
processed into the GSFC mromgm0023c model. The
mro95a model produced at JPL extends the previous
MGS95J model by including all of the remaining
MGS tracking, more Odyssey mapping data, and
MRO Mapping Orbit data to 2007-09-03. Both GSFC
and JPL solutions incorporate a new Mars ephemeris
and orientation model as described in [4], as well as
time-varying terms.

Downward continuation: The previous model
applied a filter to the gravitational attraction of topog-
raphy that is subtracted from the static potential to de-
rive a Bouguer potential. The purpose of this filter
was to match the loss of signal in the higher degrees
of gravitational potential harmonics arising from the
~400 km altitude of mapping orbits. The current mod-

els exploit lower altitude tracking and this filter may
be curtailed or even eliminated.

Stabilization of downward continuation. Down-
ward continuation is unstable and amplifies noise. In
order to suppress this noise and produce a realistic
power spectrum for crustal thickness, Marscrust? was
tapered commencing at degree 60 with a half-ampli-
tude response at degree 66. The current generation of
models applies a half-amplitude response at degree
78, an improvement of nearly 20% in spatial resolu-
tion. All terms through degree 88 that contribute to
the solution are amplified by the combined filter and
downward continuation. The spatial resolution of the
model thus approaches ~121 km half-wavelength.
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