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The alpha particle x-ray spectrometer (APXS) on all four Mars Rovers returned geochemical 
data from about 1000 rocks and soils along the combined traverses of over 50 kilometers. Here 
we discuss rocks likely of igneous origin, which might represent source materials for the soils 
and sediments identified along the traverses. 

Adirondack-type basalts, abundant in the plains of Gusev Crater, are primitive, olivine bearing 
basalts. They resemble in composition the basaltic soils encountered at all landing sites, except 
the ubiquitous elevated S, Cl and Zn in soils. They have been postulated to represent closely 
the average Martian crust composition. The recently identified new Martian meteorite Black 
Beauty has similar overall geochemical composition, very distinct from the earlier established 
SNC meteorites. The rim of the Noachian crater Endeavour, predating the sulfate-bearing Burns 
formation at Meridiani Planum, also resembles closely the composition of Adirondack basalts. 

At Gale Crater, the MSL Curiosity rover identified a felsic rock type exemplified by the 
mugearitic float rock JakeM, which is widespread along the traverse at Gale. While a surprise at 
that time, possibly related more evolved, alkaline rocks had been previously identified on Mars. 
Spirit encountered the Wishstone rocks in the Columbia Hills with ~ 6% Na2O+K2O, 15 % 
Al2O3 and low 12% FeO. Pathfinder rocks with elevated K and Na and >50% SiO2 were 
postulated to be andesitic. Recently Opportunity encountered the rock 
JeanBaptisteCharbonneau with >15% Al2O3, >50% SiO2 and ~ 10% FeO. A common 
characteristic all these rocks is the very low abundance of Cr, Ni and Zn, and an Fe/Mn ratio of 
about 50, indicating an unaltered Fe mineralogy. 

Beside these likely igneous rock types, which occurred always in several rocks, a few unique 
rocks were encountered, e.g. Bounce Rock, a pyroxene-bearing ejecta rock fragment 
resembling the Shergottite EETA 79001B meteorite. The APXS data can be used to relate the 
findings of all 4 landing sites, constrain the water to rock ratio of sediments or imply source rock 
provenance. Beyond that the capability to quantify important volatile elements like P, S, Cl, and 
Br have provided new insights into the chemistry and the environment present during the 
formation of the sediments. 

Abstract ID#: 
 263848 
Password: 
 465969 
Meeting:  
2015 GSA Annual Meeting in Baltimore, Maryland, USA (1-4 November 2015) 

mailto:rgellert@uoguelph.ca


Session Type: 
 Topical Session 
Primary Selection: 
 T132. Mineralogy of Diagenesis on Earth and Mars: In Honor of Nicholas J. Tosca, 2015 MSA 
Awardee 
Abstract Title: 
 DISTINCT IGNEOUS APXS ROCK COMPOSITIONS ON MARS FROM PATHFINDER, MER 
AND MSL 
Preferred Presentation Format: 
 Oral 
Discipline Categories: 
 Planetary Geology 

Abstract Submission Fee:  
Paid (gsa-2015AM-9066-1048-7901-9915) 

Presenting Author 
Ralf Gellert 
University of Guelph 
Dept. of Physics 
Guelph, ON N1G 2W1 
Canada 
Phone Number: 519-824-4120 x53992 
Email: rgellert@uoguelph.ca  
Student? N 

Raymond Arvidson 
Washington University IN St. Louis 
1 Brookings Drive 
Earth and Planetary Sciences 
St. Louis, MO 63130 
Phone Number: 314-935-5609 
Email: arvidson@wunder.wustl.edu  
Student? N 

Benton Clark III 
Space Science Institute 
Boulder, CO 80301 
Phone Number: 7209745888 
Email: bclark@spacescience.org  
Student? N 

Douglas W. Ming 
NASA Johnson Space Center 
Astromaterials Research and Exploration Science 
Houston, TX 77058 
Phone Number: (281) 483-5839 
Email: douglas.w.ming@nasa.gov  
Student? N 

Richard V. Morris 
NASA Johnson Space Center 
Astromaterials Research and Exploration Science 



Houston, TX 77058 
Phone Number: 281-483-5040 
Email: richard.v.morris@nasa.gov  
Student? N 

Steven W. Squyres 
Cornell University 
Astronomy 
Ithaca, NY 14853 
Phone Number: 607-255-3508 
Email: squyres@astro.cornell.edu  
Student? N 

Albert S. Yen 
California Institute of Technology 
Jet Propulsion Laboratory 
Pasadena, CA 91109 
Email: albert.s.yen@jpl.nasa.gov  
Student? N 

 


