INFRARED SPECTROSCOP
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REMOTE SENSING TOOLS
Balance between DETAIL of information and COST of acquisition
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REMOTE SENSING: HUGE ADVANTAGES




Amazing technological innovation

within 30 years

Aviris




EXTEMELY HIGH DETAIL & QUALITY

10 Meters|

WV2 Pansharpened 50cm Airborne Hyperspectral 50cm Smartplanes UAV 5cm Landsat 4, 30m, 1983
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PHYLLOSIEICATES CLAYS ICHEQRIIN

HYDROXYEATEDESI BICATESK(EXGHERID!

SIHICA VARIETIES
SULPRATES AND CARBONATES

CRYSTALLINITY VARIATIONS
COMPOSITIONAL VARIATIONS



ABSORPTION FEATURES
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IN VNIR AND SWIR
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Most important satellites

Landsat TM
(15, 28.5)

WorldView
(0.31, 1.24, 3.7)

Aster
(15,30)
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Mineral exploration: Alteration Mapping
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contiguous property with less than
5% explored. The current resource
area is “4km in length and open in
all directions. Ongoing work
programs have resulted in extensive
geological, geochemical and
geophysical databases. Over
650,000 feet of drilling has been
completed and is ongoing. An
amended Preliminary Economic
Assessment (PEA) was completed in
October 2013 and in 2014 Copper
Creek became a Joint Venture
project with Anglo American.



COPPER CREEK, ARIZONA
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Precambrian
Pinal Schist

Cretaceous
Gloryhole Volcanics

Tertiary - Cretaceous
Laramide Granodiorites

C‘ Tertiary - Cretaceous
Laramide Porphyry

Laramide Breccia

Aster swir 468



COPPER CREEK, ARIZONA
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Precambrian
Pinal Schist

Cretaceous
Gloryhole Volcanics

Tertiary - Cretaceous
Laramide Granodiorites

Tertiary - Cretaceous Description
Laramide Porphyry
Gypsum 200-200-0
Kaolinite/Alunite 200-0-0
Tertiary - illite-kaolinite 250-0-0
Laramide Breccia Montmorilloni
[llite, stronger
Illite
Smectite-Illite

k Smectite
Undefined clay

Aster study 2011

Alteration image . 0-100-100

Weak Carbonate or propyllitic
signature.

Potentially altered Carbonates 0-100-0




Hyperspectral survey
July 2015
SpecTir Aisa Dual
2m.resolution

Alteration image
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COPPER CREEK, ARIZONA
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Laramide orogeny, Arizona, New NMexico
Sonora & Chihuahua
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Environmental Monitoring
Urals: KARABASH

1822 Gold Mining
1833 Cu- smelting
1910 Blister Copper Smelting
1994 Ecological Disaster Zone

1998- 2007 Construction New smelter
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Landsat July 1989 -B3/B2




NDVI 1989
minus
NDVI 2011
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} 2011 similar to 1989
M -0 2011 better than1989
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ROSIA MONTANA GOLD MINE, ROMANIA







Acid drainage: Mapping of Iron oxides

1) Drone Natural Colour image; 2) Worldview 2, 50 cm; 3) Airborne Hyperspectral 50 cm; 4) Drone 5 cm
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