Author’s Accepted Manuscript =

FLSiViER

Depth-resolved chemical mapping of rock coatings l\ié

using Laser-Induced Breakdown Spectroscopy:
Implications for geochemical investigations on
Mars

C. Lefebvre, A. Catala-Espi, P. Sobron, A.
Koujelev, R. Léveillé

PII: S0032-0633(16)30079-4
DOI: http://dx.doi.org/10.1016/j.pss.2016.04.003
Reference: PSS4172

To appear in:  Planetary and Space Science

Received date: 5 December 2013
Revised date: 4 April 2016
Accepted date: 5 April 2016

Cite this article as: C. Lefebvre, A. Catala-Espi, P. Sobron, A. Koujelev and R
Léveillé, Depth-resolved chemical mapping of rock coatings using Laser-Induce:
Breakdown Spectroscopy: Implications for geochemical investigations on Mars
Planetary and Space Science, http://dx.doi.org/10.1016/j.pss.2016.04.003

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com
http://dx.doi.org/10.1016/j.pss.2016.04.003
http://dx.doi.org/10.1016/j.pss.2016.04.003

Depth-resolved chemical mapping of rock coatings using Laser-Induced Breakdown

Spectroscopy: Implications for geochemical investigations on Mars

C. Lefebvre', A. Catala-Espi?, P. Sobron®?, A. Koujelev?, and R. Léveillé*f
!Space Science and Technology, Canadian Space Agency, 6767, route de I'aéroport, Saint-
Hubert, J3Y 8Y9, CANADA
Unidad Asociada UVa-CSIC, Avd. Francisco Vallés, Parque Tecnolégico de Boecillo, E-47151
Boecillo (Valladolid), SPAIN

Abstract

We demonstrate that Laser-Induced Breakdown Spectroscopy (LIBS) is capable of identifying
the presence of natural rock coatings, and we define LIBS signatures of complex multi-layered
coatings. This is illustrated by detailed LIBS analysis, in Mars-simulated conditions, of a rock
collected in the Svalbard Islands, and which is analogous to some altered Martian rocks. The
sample is a basaltic rock with sub-mm Ca-Mg-Fe-Si rich mineral coatings. LIBS elemental
analysis of several distinct regions on the surface of the rock demonstrates the variability of
chemical compositions of the various coatings, which is confirmed by complementary scanning
electron microscope (SEM) analysis. Furthermore, the LIBS analysis as a function of the depth at
different locations shows chemical variability, indicative of penetration through thin coatings of
varying composition. Fine-scale, three-dimensional LIBS analysis is of interest for identifying

and characterizing coatings on martian rocks, likely originating from aqueous processes,
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