
Accepted Manuscript

Visible-Near Infrared Spectra of Hydrous Carbonates, with Implications for the

Detection of Carbonates in Hyperspectral data of Mars

Patrick L. Harner, Martha S. Gilmore

PII: S0019-1035(14)00678-2

DOI: http://dx.doi.org/10.1016/j.icarus.2014.11.037

Reference: YICAR 11389

To appear in: Icarus

Received Date: 4 April 2014

Revised Date: 1 October 2014

Accepted Date: 29 November 2014

Please cite this article as: Harner, P.L., Gilmore, M.S., Visible-Near Infrared Spectra of Hydrous Carbonates, with

Implications for the Detection of Carbonates in Hyperspectral data of Mars, Icarus (2014), doi: http://dx.doi.org/

10.1016/j.icarus.2014.11.037

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.icarus.2014.11.037
http://dx.doi.org/http://dx.doi.org/10.1016/j.icarus.2014.11.037
http://dx.doi.org/http://dx.doi.org/10.1016/j.icarus.2014.11.037


  

 1

Visible-Near Infrared Spectra of Hydrous Carbonates, with Implications for the 
Detection of Carbonates in Hyperspectral data of Mars 

Patrick L. Harner1,2 

Martha S. Gilmore1 
1Department of Earth and Environmental Sciences, Wesleyan University, 265 Church St., 
Middletown CT 06459, USA, mgilmore@wesleyan.edu, 860-685-3129 
2Present address: Lunar and Planetary Laboratory, University of Arizona, Tucson, AZ, USA, 
plharn@email.arizona.edu, 757-876-6800 

 

Submitted to Icarus April 4, 2014 

Abstract 

We present visible-near infrared (VNIR, 0.35 to 5 µm) spectra for a suite ofm) spectra for a suite of hydrous carbonates 

that may be relevant to the surface of Mars.  This includes VNIR spectra for ikaite, nesquehonite, 

synthetic monohydrocalcite and lansfordite over the 0.35 – 2.5 µm m range that are new to the 

literature.  The spectral features of the hydrous carbonates are dominated by absorptions at ~1.0, 

1.2, 1.4–1.5, 1.9 and 2.8µm that are dm that are due to overtones and combinations of fundamental water and 

hydroxyl vibrations.   Absorptions due to (CO3)
2-, Mg-OH, Fe-OH, and/or water are seen at ~ 

2.3-2.5, 3.4, and 3.9 µm m in hydrous Mg and Mg-Fe3+ carbonates containing hydroxyl groups, but 

are weaker than in the common anhydrous carbonates.  When present in the hydrous carbonates, 

the positions of the centers of the 2.3 µmm and/or 2.5 µm m absorptions are often shifted relative to 

the anhydrous carbonates, which may be diagnostic.  Some or all of the (CO3)
2-  absorptions 

typical of anhydrous carbonates are weak to absent in the hydrous carbonates, and thus this 

group may be difficult to distinguish from other hydrous minerals like sulfates, phyllosilicates or 

chlorides in Compact Reconnaissance Imaging Spectrometer for Mars (CRISM) data using 

standard spectral search parameters for anhydrous carbonates.  We present strategies for 

recognizing hydrous carbonates in CRISM data using combinations of spectral parameters that 

measure the intensity and shape of the water-related absorptions in these minerals. 
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