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Why Hyperspectral VSWIR for Geology?



Cuprite Mining District, 

Nevada, USA

Gold-silver deposits

Alteration: silicified, opalized, 

argillized



Landsat multispectral 

data, 7 bands; band 

ratios. Alteration 

assemblage in 

pink/magenta: hydrous 

minerals (kaolinite, 

alunite, etc.)



Spectra of Iron minerals

0.4-1.3 um data for iron 

species; Landsat bands 

are blue bars

Jarosite, goethite, 

hematite, ferrihydrite



Airborne hyperspectral 

VNIR data; ~100 bands

0.4-1.3 um data for iron 

species

Jarosite, goethite, hematite, 

chlorite



Spectra of hydrous 

minerals in short-wave 

infrared (SWIR)

2.0-2.4 um data for clays, 

carbonates species

Alunite, kaolinite, dickite, 

montmorillonite, muscovite, 

carbonate, chlorite, 

chalcedony, halloysite



Airborne hyperspectral 

SWIR data; ~100 bands

1.3-2.4 um data for clays, 

carbonates

Alunite, kaolinite, dickite, 

montmorillonite, muscovite, 

carbonate, chlorite, 

chalcedony, halloysite



Michael Abrams, NASA Jet Propulsion Laboratory IGC, Cape Town, Aug-Sep 2016



Evidence suggests that Cuprite is a late Miocene low-sulfidation 

adularia – sericite type hot spring deposit overprinted by late-

stage steam-heated advanced argillic alteration.



Hyperspectral VSWIR Spaceborne Instruments









Future Hyperspectral VSWIR Missions
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China High Resolution Earth Observation System



China’s GF-5

AHSI VSWIR Hyperspectral Scanner

0.4-2.5 um, 318 channels

20m/40m pixels, 60km swath

Nov 2018 launch, 8-year lifetime

Global coverage??





SUMMARY

- Future looks promising for hyperspectral VSWIR sampling missions:

EnMAP (Germany), Resurs-P No. 3 (Russia), HISUI (Japan),  

Cartosat-3 (India), PRISMA (Italy), 

- Lack of funded, manifested global mapping VSWIR missions: 

CCRSS GF-5 (China)—maybe global?

HyspIRI – waiting for funding


