Geophysical Research Abstracts
Vol. 18, EGU2016-10429-1, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Ceres’ hydrogen-rich regolith
Thomas H. Prettyman (1), Naoyuki Yamashita (1), Julie C. Castillo-Rogez (2), William C. Feldman (1), David J.
Lawrence (3), Harry Y. McSween (4), Norbert Schorghofer (5), Michael J. Toplis (6), Olivier Forni (6), Steven P.
Joy (7), Simone Marchi (8), Thomas Platz (9), Carol A. Polanskey (2), Maria Cristina De Sanctis (10), Marc D.
Rayman (2), Carol A. Raymond (2), and Christopher T. Russell (7)
(1) Planetary Science Institute, Tucson, AZ, USA (prettyman@psi.edu), (2) Jet Propulsion Laboratory, Pasadena, CA, USA,
(3) Johns Hopkins University Applied Physics Laboratory, Laurel, MD, USA, (4) University of Tennessee, Knoxville, TN,
USA, (5) University of Hawaii at Manoa, Honolulu, HI, USA, (6) Institut de Recherche d’Astrophysique et Planétologie,
Observatoire Midi Pyrénées, Toulouse, France, (7) University of California, Los Angeles, CA, USA, (8) Southwest Research
Institute, Boulder, CO, USA, (9) Max Planck Institute for Solar System Research, Göttingen, Germany, (10) Istituto di
Astrofisica e Planetologia Spaziali, Rome, Italy

Low-altitude mapping of Ceres by Dawn’s Gamma Ray and Neutron Detector (GRaND) began in December of
2015. GRaND will continue to acquire data for at least six months in a circular-polar orbit, at an altitude of about
0.8 body radii. Close-proximity enables global mapping of the elemental composition of Ceres’ regolith, with
regional-scale spatial resolution, similar to that achieved at Vesta. An initial analysis of the data shows that Ceres’
regolith is rich in H, consistent with the detection of ammoniated phyllosilicates by Dawn’s Visible to InfraRed
(VIR) spectrometer. Global maps of neutron and gamma ray counting data reveal a strong latitude variation, with
suppressed counts at the poles. Lower bound estimates of the concentration of polar H exceed that found in carbonaceous chondrites, which are the best meteorite analogs for Ceres. Thermal modeling predicts that water ice is
stable near the surface at high latitudes, and, given Ceres’ low obliquity, water ice and other volatile species may
be concentrated in permanently shadowed regions near the poles. Excess hydrogen at high latitudes is likely in the
form of water ice within the decimeter depths sensed by GRaND. Changes in the hydration state of phyllosilicates
and hydrated salt minerals with temperature could also contribute to observed spatial variations. Some GRaND
signatures show evidence for layering of hydrogen, consistent with ice stability models. Differences in the gamma
ray spectra of Ceres and Vesta indicate that Ceres’ surface is primitive (closely related to carbonaceous chondritelike compositions), in contrast to Vesta’s fractionated igneous composition. Strong gamma rays are observed at
7.6 MeV (Fe), 6.1 MeV (O), and 2.2 MeV (H). With additional accumulation time, it may be possible to quantify
or bound the concentration of other elements, such as Mg, Ni, and C. Elements diagnostic of hydrothermal activity (K, Cl, and S) may be detectable if they are present in high concentrations over large portions of the surface.
We will combine elemental measurements with other remote sensing observations to investigate Ceres’ origins,
evolution, interior structure, and chemistry.

