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The NASA Mars Exploration Rovers (MER), Spirit and
Opportunity, landed on the Red Planet in January 2004. Both
rovers are equipped with a miniaturized Mossbauer
spectrometer MIMOS 11 [1] and the XRF instrument APXS
[16]. Designed for a three months mission, both rovers and
both Mdssbauer instruments are still working after more than
three years of exploring the Martian surface [15]. At the
beginning of the mission, with a landed intensity of the
Mossbauer source of 150 mCi, a 30 minute ‘touch and go’
measurement produced scientifically valuable data while a
good quality Mossbauer spectrum was obtained after
approximately four to six hours. Now, after about six halflifes
of the sources have passed, Mossbauer integrations are
routinely planned to last ~40 hours. Because of this and other
age-related hardware degradations of the two rover systems,
measurements now occur less frequently, but are still of
outstanding quality and scientific importance.

Summarizing important Mdssbauer results, Spirit has
traversed the plains from her landing site in Gusev crater and
is now, for the greater part of the mission, investigating the
stratigraphically younger Columbia Hills. Olivine in rocks
and soils in the plains suggests that physical rather than
chemical processes are currently active [2]. Nevertheless,
evidence for water interaction includes sulphur, chlorine and
ferric iron enrichments in coatings of the rock Mazatzal
[3,17]. Comparison of simultaneously acquired 14.4 keV y-
ray and 6.4 keV X-ray spectra provides depth sensitivity, and
the average thickness of the coatings was estimated to
approximately 10 pm [4]. Hematite and Goethite identified in
rocks at the West Spur of the Columbia Hills are clear
mineralogical evidence that water played a major role in the
formation and alteration of rocks and soils in the Columbia
Hills [5-7]. Home Plate is a layered plateau of probably
explosive volcanic origin in the Inner Basin of the Columbia
Hills [8]. Home Plate rocks are among the most magnetite-
rich in Gusev crater.

Opportunity at Meridiani Planum travelled more than 10
km across sulfate-rich outcrop, basaltic sand and dust, and
hematite lag deposits [9]. The ferric sulfate hydroxide
mineral jarosite was identified in sulfate-rich outcrop rocks.
This is supported by the chemical composition, determined
by the APXS [16]. Milimeter-sized spherules (nicknamed
Blueberries) were identified as the source of hematite
detected from orbit [10]. Crater hopping from her landing site
in ~ 20 m Eagle crater via ~ 160 m Endurance crater, 300 m
Erebus crater to ~ 800 m Victoria, Opportunity is currently
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operating within Victoria crater. Float rocks and cobbles
investigated along the way are of diverse origin. Mdssbauer
data were crucial to identify in Bounce Rock the first rock on
Mars itself similar in composition to basaltic Shergottites, a
group of meteorites whose origin is believed to be Mars [11].
The identification of the iron nickel alloy kamacite in Heat
Shield Rock and Barberton revealed an iron meteorite and a
stony meteorite, respectively, the first to be discovered on
Mars [12,13] and outside Earth.

The primary MER objective was to explore two sites on
the Martian surface where water may once have been present,
and to assess past environmental conditions at those sites and
their suitability for life. The MER Mdssbauer spectrometers
identified aqueous minerals such as goethite in Gusev crater
and jarosite at Meridiani Planum. Jarosite forms under acidic
conditions which would have challenged prebiotic chemical
reactions. Maossbauer spectroscopy thus proved to be a
valuable tool for the field of Exo/Astrobiology [14].

With the Russian Phobos Grunt mission scheduled to
launch in 2009, MIMOS 1II will be a contact instrument for
sample return from the Martian moon Phobos. MIMOS 1I is
also part of the Pasteur payload for the ESA ExoMars rover
designed to search for traces of past and present life and
scheduled to launch in 2013.
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