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Figure 9: Illustration of how to use the geopackage file in QGIS on the example of the Tysfjord demonstration site: the ‘Identify’ tool opens 
a pop-up window with the attachments (right panels). Basemap provided by © Google Earth 2022. 

5. Data availability 

Since the GREENPEG project is committed to an Open Research Data Pilot (ORDP), the spectral library is openly available 340 

on the Zenodo platform (https://www.zenodo.org/communities/greenpeg-project) with the DOI identifier 

https://doi.org/10.5281/zenodo.6518318 (Cardoso-Fernandes et al., 2022b), following the GREENEPG ORDP (Greenpeg 

D8.1, 2020). All formats (Microsoft Access, geodatabase, geopackage) and individual spectral library files are stored as 

previously described for easy accessibility and use. File naming and metadata records follow the rules established in the Project 

Management Plan and Data Management Plan (Greenpeg D1.1, 2020; Greenpeg D8.1, 2020). However, the spectral library 345 

version available in the Zenodo platform has confidential and sensitive information redacted, as requested by GREENPEG's 

industry partners.  



18 
 

6. Code availability 

The original Python routine is available as supplementary material to the work of Cardoso-Fernandes et al. (2021b). 

7. Conclusions 350 

The GREENPEG European spectral database presented in this work aims to add new data on the properties of pegmatites and 

their green raw materials as well as different host rocks, allowing the evaluation of the potential for discriminating the two. 

The advantages and added value of the presented dataset reside on its European scale, therefore presenting reference spectra 

for pegmatites of both NYF and LCT chemical types, and also representative samples from pegmatites with distinct genesis, 

mineralogy, structure, and host rocks. 355 

This spectral database is also relevant because the results show that the spectral mineralogy identified does not necessarily 

match the minerals identified by observation of hand specimens and optical microscopy. Such information is crucial for users 

trying to detect other pegmatites worldwide. The reported spectral mineral assemblages can also be of interest when 

considering resource estimation or ore processing due to the large information provided for the distinct pegmatites sampled. 

Since this dataset is aimed to be used as a reference for pegmatite exploration at a global scale, and distinct types of users are 360 

expected to benefit from its content, data usability and accessibility were a priority, thus ensuring a multi-format database and 

clear interoperability with a GIS environment to fully exploit the data provided.  

The reflectance spectra stored in the database can: (i) enable accurate identification and characterization of pegmatites, aiding 

in understanding their formation and evolution; (ii) facilitate comparative analysis of pegmatites from different locations, 

providing insights into regional variations due to the library's comprehensive collection of spectra; (iii) be utilised for satellite 365 

image processing and image classification in the early stages of pegmatite exploration. Currently, the spectral library is being 

used for the processing of Worldview-3 images over the Tysford (Norway) case study. 

Overall, this library empowers researchers and professionals to better understand, characterize, and map pegmatites, 

contributing to advancements in geology, mineralogy, and resource exploration. 
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8. Appendices 370 

 
Figure A1: Schematic representation of the spectra acquisition process: several spots are analysed within one sample; for each spot, five 
measurements are done in a row; each measurement is the automatic average of 40 scans; a final spectrum is created by averaging the five 
measurements and the spectra name contains the sample name and the corresponding stop number to discriminate from other spectra acquired 
in other spots within the same sample.  375 

 
Figure A2: Comparison between performing the continuum removal over the entire spectrum (a) and over specific parts of the spectrum 
(b). In this case, to extract the OH absorption (b), the convex hull was fitted in the 1350-1550 nm range, corresponding to the grey rectangle 
in Figure (a). crs–continuum removed spectra; pts–points. 
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 380 
Figure A3: Comparison of feature extraction (a-b) using the (c-d) continuum removed spectra (crs) or the (e-f) quadratic function fit; where 
the two methods show minimal (AlOH feature) or accentuated (water feature) differences. FWHM–full width at half maximum. 
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Table A1: Comparison of feature statistics when employing the continuum-removal or the quadratic function fit methods for feature 
extraction (Fig. A3). FWHM–full width at half maximum. 

 Al-OH feature (2160-2230 nm) Water (1880-2040 nm 
 Continuum removed Quadratic function  Continuum removed Quadratic function 
Absorption wavelength (nm) 2195 2194.5 1929 1959.5 
Absorption depth  0.2597 0.2597 0.1482 0.1737 
FWHM (nm) 38 49.0482 101 113.0241 
 385 
Table A2: Detailed content of the spectral library. 

Database Spectra file name No. spectra/ files File type  

Tysfjord 

(Norway) 

HS_T_Pv_UPORTO_R_G_RAW_T4220082815UIO_1 and 

HS_T_Pv_UPORTO_R_G_CR_T4220082815UIO_1 

… 

HS_T_Pv_UPORTO_R_G_RAW_T4221090611NGU_2 and 

HS_T_Pv_UPORTO_R_G_CR_T4221090611NGU_2 

131/1309 

.png 

.jpg 

.txt 

.pdf 

.csv 

Leister 

(Ireland) 

HS_L_Pv_UPORTO_R_G_RAW_L4422012201UCD_1 and 

HS_L_Pv_UPORTO_R_G_CR_L4422012201UCD_1 

… 

HS_L_Pv_UPORTO_R_G_RAW_L2321102001UPORTO_2 

and HS_L_Pv_UPORTO_R_G_CR_L2321102001UPORTO_2 

69/860 

Wolfsberg 

(Austria) 

HS_W_Pv_UPORTO_R_G_RAW_W4121120601NGU_1 and 

HS_W_Pv_UPORTO_R_G_CR_W4121120601NGU_1 

… 

HS_W_Pv_UPORTO_R_G_RAW_W4121120636NGU_2 and 

HS_W_Pv_UPORTO_R_G_CR_W4121120636NGU_2 

76/877 

Portugal 

(Adagói, Alijó, 

Gonçalo) 

HS_B_Pv_UPORTO_R_G_RAW_B4220120902UPV_1 and 

HS_B_Pv_UPORTO_R_G_CR_B4220120902UPV_1 

… 

HS_P_Pv_UPORTO_R_G_RAW_P23220207008UPORTO_3 

and HS_P_Pv_UPORTO_R_G_CR_P23220207008UPORTO_3 

34/424 

Spain 

(Fregeneda) 

HS_F_Pv_UPORTO_R_G_RAW_F4220092536UPV_1 and 

HS_F_Pv_UPORTO_R_G_CR_F4220092536UPV_1  

… 

HS_F_Pv_UPORTO_R_G_RAW_F4220121104UPV_2 and 

HS_F_Pv_UPORTO_R_G_CR_F4220121104UPV_2 

18/212 
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