[bookmark: _Toc1042870]Appendix 2: Hyperspectral imaging method

[bookmark: _GoBack]Principle
Hyperspectral scanning, which consist of acquiring data continuously over numerous short wavelength intervals to obtain information about the mineralogy of the rocks (Fig. 1), is a recent technique more and more popular in the exploration industry. It allows to log cores more efficiently and objectively. It can also be used as a remote sensing techniques (Neave et al., 2018), where cameras are mounted on a plane or a helicopter to survey large areas. 
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[bookmark: _Toc1465622]Figure 1: Hyperspectral data (Mehta et al., 2018).

Libraries of spectra, available for numerous minerals (Kokaly et al., 2017), allow a direct comparison with the spectra obtained for each pixel using hyperspectral imaging techniques. Below is an example of the spectra in the Near Visible Short Wave Infra-Red (VN-SWIR) wavelength of common carbonates encountered in carbonatites (Fig. 2). This diagram illustrates that different carbonate can be distinguished based on the position of the trough in the spectra. magnesium-rich carbonate (dolomite), have a trough occurring at shorter wavelength than calcium-rich carbonate (calcite).
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[bookmark: _Toc1465623]Figure 2: VN-SWIR spectra for various carbonates commonly found in carbonatites. 

[bookmark: _Toc1042871]SisuRock Gen 2 system

TerraCore was contracted to conduct hyperspectral scanning on cores from the two deep bore holes. Scanning of the cores was performed, at the GTK core storage facility in Rovaniemi (Northern Finland). The system was composed of a SisuRock Gen2 which contains three cameras: a high-resolution natural-colour Red-Green-Blue (RGB) camera, a co-registered VNIR-SWIR camera (FENIX), and a Long Wavelength Infra-Red (LWIR) camera (OWL). The wavelengths covered are the following: Visible-Near Infrared (VNIR), Short Wave Infrared (SWIR) and Long Wave Infrared (LWIR).
Calibration of the cameras is performed twice a day, before and after the scanning session.
A standard reference board is used to check that no wavelength shifts in the cameras occurred. Rock with known spectra are scanned. In addition to spectral check, the colour balance, focus and aspect-ratio of the cameras can be adjusted, using the same calibration table.
The quality of the images is accessed after each scan by the operator on site. Later, a second pre-processing quality check was performed at the central processing centre in Johannesburg, South Africa. Later, the data were sent to the processing centre of Reno, Nevada, USA. 
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[bookmark: _Toc1465624]Figure 3: TerraCore SisuRock Gen 2 setup in Rovaniemi (photo from TerraCore)
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[bookmark: _Toc1051150][bookmark: _Toc1465138]Table 2: Specifications of the SisuRock Gen 2 system (provided by TerraCore)
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[bookmark: _Toc1051151][bookmark: _Toc1465139]Table 3: Detailed system settings used for the project (provided by TerraCore).
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