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The Planetary Terrestrial Analogues Library (PTAL) project1 has the purpose of providing the scientific commu-
nity with an extensive multi analytical database (Raman, NIR, LIBS and XRD) of terrestrial analogues samples.
In the framework of the PTAL project, the present work deals with the characterization of an impact breccia
sample collected from the ICDP-USGS Eyreville core of the Chesapeake Bay Impact Structure (CBIS). Powdered
material was first characterized by means of a laboratory Raman spectrometer and the results compared to those
provided by the Raman Laser Spectrometer (RLS) ExoMars simulator, which represents the most reliable tool
to effectively predict the scientific capabilities of the ExoMars/Raman system that will be deployed on Mars in
20202. Afterwards, molecular spectroscopic results were compared to mineralogical data obtained from a X-Ray
diffractometer (XRD). In a whole, this work aims at: 1) assessing the capability of Raman spectrometers to detect
minor and trace compounds that cannot be detected by XRD, and 2) evaluating the scientific capabilities of the
ExoMars/RLS instrument in the discrimination of wet-target craters on Mars.
The XRD results obtained in this study agree with those presented by J.W. Horton Jr. et al.3, identifying quartz,
cristobalite, illite and feldspars as main mineralogical components of the breccia sample. Regarding Raman
analysis, both the laboratory system and the RLS ExoMars simulator were able to detect additional compounds
that were not identified by XRD, such as shocked quartz, coesite, rutile, hematite, ilmenite, barite and siderite,
proving the higher mineralogical complexity of the sample.
Among the detected minor and trace compounds, the Raman discrimination of shocked quartz, barite and siderite
could have a strong scientific relevance in the field of planetary exploration. On one hand the detection of the
shifted quartz, being the consequence of a pressure-induced amorphization of the crystalline structure4, confirms
that this spectroscopic technique is capable of identifying the mineralogical evidences necessary to confirm the
impact origin of a crater. On the other hand the detection of barite and siderite, compounds crystallizing under
hydrothermal conditions5, represents the analytical data that could confirm the presence of water on the impact
site. Considering that these three compounds were clearly detected by means of the RLS simulator, the obtained
results suggest that the ExoMars/RLS Raman spectrometer could have the capability to analytically discriminate
the presence of wet-target craters on Mars.
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