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Outline

• What is Tetracorder
• Process
• Spectral matching
• Maps



Tetracorder
• Expert system capable of identifying mineralogical composition from spectral signatures. 
• Developed by a team at the U.S. Geological Survey over the past 30 years. 
• The expert system can apply different algorithms, make identifications and decisions and based on 

those results, apply new algorithms making additional identifications and decisions.
• The most recent version (5.x) of Tetracorder (Clark et al., 2015, 2016) employs inputs from other 

analyses, e.g. temperature and pressure, to further constrain identifications and adapts to the available 
data, including spectral range and resolution.

• Tetracorder has been central to dozens of studies including mineralogical, environmental, and 
ecosystem mapping: 
• Earth (Livo et al., 2007; Swayze et al., 2000, 2016 and references therein), 
• Moon (Pieters et al., 2009; Kramer et al., 2010; Clark et al., 2009), 
• Mars (Ehlmann et al., 2016), 
• Icy satellites in the Jupiter (Carlson et al., 1996, Clark et al, 2003) and Saturn systems (Clark et al., 2012). 
• World Trade Center disaster where asbestiform minerals were mapped (Clark et al., 2001, 

2006)
• 2010 Deepwater Horizon oil spill where quantitative maps of the amount of oil on the 

ocean's surface were produced (Clark et al., 2010)]
• mapping vegetation species, bacteria and grizzly bear habitat in Yellowstone (Kokaly et al., 

2003, 2007) 



• Performs continuum 
correction of abs bands
• Matches for fit/depth of 

diagnostic bands
• Library contains 

endmembers, mixtures, 
multiple particle sizes
• Investigates different 

portions of the spectrum 
separately
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Process

• About 30 Map Projected 
Targeted Reduced Data Records 
(MTRDR files) used.
• Photometric / atmospheric 

opacity correction
• Empirical smile correction
• Geometric reconciliation

• Analyzed Gusev, NE Syrtis, 
Jezero



Spectral identifications


































