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Introduction:  Gamma rays that were measured by an ad-

vanced Ge spectrometer on the polar-orbiting Mars Odyssey 
spacecraft [1] have been used to map the distribution of H, Si, Cl, 
K, Fe, and Th.  These gamma rays are emitted from depths to 
tens of centimeters and are used to infer elemental abundances 
over footprints with radii of ~500 km or more.   

Spectra from June 2002 have been accumulated, processed, 
and sorted into spatial bins.  Many corrections are applied to the 
data.  The final count rates for gamma rays from specific ele-
ments are compared to theoretical values to get elemental abun-
dances.  Only decay data are needed to model abundances for the 
naturally-radioactive elements K and Th.  Computer codes that 
model the production and transport of neutrons are needed for 
interpreting the measurements for other elements, with absolute 
abundances normalized to the silicon abundances measured by 
Mars Pathfinder [2].  To date for cosmic-ray-produced gamma 
rays, only regions within about 45º of the equator have been ana-
lyzed to avoid regions with high concentrations of H that compli-
cate data analysis.  Details on the data processing and many re-
sults and interpretations are in a series of papers to be published 
in Journal of Geophysical Research – Planets.  

Elemental Results:  The maps of elemental abundances for 
H, Si, Cl, K, Fe, and Th all show variations.  There are two re-
gions with high abundances of H (about 7% water equivalent hy-
drogen) near the equator, in Arabia Terra and around Gusev Cra-
ter.  There is a region of low Si abundance west and south of 
Olympus Mons.  Iron tends to be higher in the northern lowlands.  
Chlorine varies by a factor of ~4 with the highest values in the 
Medusae Fossae formation west of Tharsis.  K and Th correlate 
well and vary by factors of ~5 and ~10, with most higher abun-
dances in regions of the northern lowlands.  

These elemental abundances show some spatial clustering.  
About 8 regions account for most of the variations [3,4].  Except 
for K and Th, these elements do not have strong correlations 
among themselves.  These element abundances do not correlated 
significantly with geology or other mapped data for Mars.  

Future Work:  The gamma rays for Ca, Al, S, and U are 
weak and often have interferences, but some elemental abun-
dances should be obtainable.  Analyses of spectra further pole-
ward will involve modeling high H concentrations in wet layers 
below dry layers.  Work will continue on mapping seasonal 
variations near the poles of enhancements of Ar in the atmos-
phere and thicknesses of the carbon dioxide caps. 
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