
MÖSSBAUER INVESTIGATION OF ‘BOUNCE ROCK’ 
AT MERIDIANI PLANUM ON MARS – INDICATIONS 
FOR THE FIRST SHERGOTTITE ON MARS.  
D. Rodionov1,2,3,, C. Schröder1,2, G. Klingelhöfer1,2, R. V. Mor-
ris1,4, B. Bernhardt1,2, P. A. de Souza Jr.1,5, A. Yen1,6, F. Renz1,2, 
T. Wdowiak1,7, S. W. Squyres8 and the Athena Science Team. 
1MIMOS II Consortium, 2Johannes Gutenberg-Universität, Inst. 
Anorganische & Analytische Chemie, Mainz, Germany,  
klingel@mail.uni-mainz.de. 3Space Research Institute IKI, Mos-
cow, Russia.  4NASA Johnson Space Center, Houston, TX, USA. 
5CVRD Group, Vitoria, Brazil.  6Jet Propulsion Laboratory, Cali-
fornia Institute of  Technology, Pasadena, CA, USA.  7University 
of Alabama, Birmingham, AL, USA.  8Cornell University, Ithaca, 
NY, USA. 

 
Introduction: During the Mars-Exploration-Rover (MER) 

2003 Mission, an isolated rock lying on top of the plains at Me-
ridiani Planum was analyzed by the Athena instrument suite. 
Remote sensing instruments [1] noticed its distinct appearance. 
Several areas on the untreated rock surface and one that was 
ground with the Rock Abrasion Tool (RAT) [1] were analyzed by 
the Mössbauer (MB) spectrometer Mimos II [2], the Microscopic 
Imager [1], and Alpha Particle X-ray Spectrometer (APXS) [3]. 
Results of all analyses revealed a close compositional relation-
ship of this rock with known basaltic shergottites.  

MIMOS II Mössbauer results: All seven MB spectra ob-
tained on different places on Bounce Rock are nearly identical, 
indicating a rather homogeneous mineralogical composition. In 
the figure below the spectrum obtained at the Bounce Rock target 
named Fips-2 is shown, as well as one of our laboratory spectrum 
from Shergotty. Just by visual comparison it can be seen that they 
are very similar. The MB spectrum for EETA79001, lithology B,   
also is very similar in MB parameters to the Bounce Rock spec-
tra. The mineralogy identified by Mössbauer spectroscopy is 
strongly pyroxene. This result is supported by the APXS data [4]. 

 
Conclusion: The Mössbauer mineralogy of Bounce Rock is 

very similar to basaltic shergottites, in particular to Shergotty, but 
also to EETA79001, lithology B. This finding as well as the re-
sults from APXS [4] support the evidence that Martian meteorites 
came from Mars.  
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