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Introduction to Skarn Deposits

Å Skarns deposits are highly variable class of mineral deposits 

and economically important sources of Fe, W, Au, Cu, Zn, 

Mo and Sn.

Å Deposits form during regional or contact metamorphism and 

can occur in a range of different geological settings.

Å A common characteristic of all deposits is the occurrence of 

calc-silicate mineral assemblages, particularly garnet and 

pyroxene.

Å Mineralogical zonation patterns are well established for a 

range of skarn types and can be an important tool for 

exploration at the deposit- or district-scale.

Å Key mineralogical characteristics can be identified and 

mapped using VNIR-SWIR hyperspectral core imaging 

technology. This includes calc-silicate phases (pyroxene, 

garnet) as well as hydrous (retrograde) mineralogy such as 

epidote, chlorite, vesuvianite, etc.
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Å Classification Schemes

Å Endoskarn ïthe skarn protolith is of igneous 

origin

Å Exoskarn ïthe skarn protolith is of 

sedimentary origin

Å Dolomitic protolith = magnesian skarn

Å Limestone protolith = calcic skarn

Å Skarnoid ïthe intermediate stage of a fine-

grained hornfels and a coarse-grained skarn

Å From a mineral system point of view skarns 
are classified in terms of their metal 
association: Fe, Au, W, Cu, Pb-Zn, Mo, and Sn. 

Skarn Terminology

Å Skarn Paragenesis ïitôs complicated! 

Å Distinctive mineral zoning related to thermal and 

chemical gradient from intrusion to reactive 

country rock.

Å Ore element patterns also related to prograde vs 

retrograde events.

Å Prograde

Å Distinctive calc-silicate assemblages: 

Å Garnets (grossular, almandine, spessartine, 

and andradite) 

Å Pyroxenes (diopside & hedenbergite) 

Å Wollastonite

Å and others!

Å Retrograde

Å Sulphides

Å Hydrous mineral phases (epidote, chlorite, 

amphibole, talc, smectitesé)20mm
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VNIR-SWIR Active Skarn Mineralogy
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Å Detection and mapping
Å Both host rock and skarn minerals

Å Including solid solution series

Å Sulphides

Å Assemblage identification
Å Including Pro- and Retrograde 

Å Minerals as vectors - narrow geochemical T and pH 

ranges can help locate zones of metal deposition
Å Fundamentally constrains geochemical environment of 

formation

Å Deposit reconstruction including spatial form and 

extent
Å Can indicate relative size of resource and suggests source of 

heat and mineralising fluid

Å Geometallurgical consideration
Å Clay occurrence & distribution

Å Deleterious mineral identification & mapping

Skarn Deposits with Hyperspectral Imaging
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Introduction to Hyperspectral Imaging



Spectroscopy & Spectral Geology

Å Spectral geology is a form of mineralogical analysis.

Å It is the measurement and analysis of certain portions of the electromagnetic spectrum to identify the mineralogy 

(and mineral geochemistry) of geological materials.

Å Spectral data is measured using spectral sensors, which record energy reflected from the surface of materials. 

Because many materials absorb radiation at specific wavelengths it is possible to identify them by their characteristic 

absorption features.
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The Physics of Spectroscopy

Å In order to understand spectral mineral analysis, it is important to first understand the basic physics of the interaction 

of electromagnetic (EM) energy with their targets (i.e., rocks).

Å Namely:

Å What is light ?

Å How does it travel from point A to point B ?

Å What does light do once it gets to point B (i.e., the basic interaction of light with other matter) ?
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Spectral Geology Infrared Sub-Boundaries (Geoscience Australia)

Electromagnetic Energy: Terminology

Wavelength ranges most suitable for the discrimination of geological materials are 

the visible and near infrared (VNIR), shortwave infrared (SWIR), the mid-wave 

infrared (MIR), and the long wave or thermal infrared (TIR).

UV: Ultraviolet

VIS: Visible

NIR: Near infrared

VNIR: Visible near infrared

SWIR: Short wave infrared

MWIR: Mid wave infrared

LWIR: Long wave infrared

TIR: Thermal infrared 
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