
Introduction
The  volcanogenic massive sul�des  (VMS) of the Pyritic Belt (FPI) are characterised by their high pyrite 

content, in some cases enriched in base (Cu-Pb-Zn) and precious metals (Au and Ag), and exceptionally, 

secondary Cu (Las Cruces).

Historical data (Marcoux et al., 1996; Tornos et al., 1998), as well as detailed pyrite studies (Conde et al., 

2021) indicate that some of these deposits are signi�cantly enriched in Co (>300ppm) making them a 

potential source of extraction (Tharsis, Sotiel, Concepción, Valverde, etc.). 

However, this information is very scattered, scarce and poorly contrasted. This study improves our 

knowledge on where are the Co grades located at deposit scale. Where is cobalt  preferentially concen-

trated (shale-hosted vs volcanic-hosted deposits and di�erent zones of the massive sul�de vs stockwork) 

and in which phases and how it occurs. If it is as discrete phases,  nanoinclusions or as solid solution in 

other phases, very likely pyrite. This study has been carried out with pXRF, EPMA, LA-ICPMS analysis and 

µXRF elemental mapping.
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Discussion and preliminary conclusions
The distribution of Co is very variable at both regional and deposit.

Highest Co grades (1600-2100ppm) are found as discontinuous stratabound zones - do-

minantly in the uppermost stockwork of the shale-hosted deposits of the southern IPB.

Deposits in the northern IPB are depleted in Co (65-82 ppm). The only exception is the 

Concepcion mine, with average Co grade of 325ppm and maximum values around 

1200ppm.

Detailed mineralogical studies and LA-ICPMS analyses have shown that Co can be 

found both as a trace element in sul�des (pyrite or chalcopyrite) in stoichiometric subs-

titution or as independent phases such as cobaltite (CoAsS), glaucodot ((Fe0.5Co0.5)AsS) 

and alloclasite ((Co1-xFex)AsS).
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µXRF elemental mapping showing the existence of 

cm-thick discontinous layers enriched in Co in the stoc-

kwork of shale-hosted mineralization. Co-rich pyrite post-

date earlier barren pyrite. Co-rich levels are positively co-

rrelated with Bi, As, Ni and Pb.  Mapping represents quali-

tative distributions based on the intensity of the spectral 

line of the element.
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Cobalt study on a regional scale

Stockwork in highly chloritized shale with veins of 

pyrite and discrete grains of Co-rich minerals (Co-As-S)

The IPB is one of the three areas of the South Portuguese Zone, the southernmost terrane of the Varis-

can Belt of Iberia. Deposits in the IPB can be classi�ed into two types: deposits in the southern area, 

these deposits share features such as large tonnages, the stratiform morphology, a shortage of  base 

and precious metals and the abundance of sedimentary structures. On the other hand, most of the 

VMS in the northern part are hosted by a felsic volcanic sequence with only minor shale. These depo-

sits are interpreted as formed by the stratabound replacement of porous or reactive volcanic rocks. In 

general,These ore bodies are smaller in size and have higher base and precious metal grades.
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Preliminary studies of the massive sul�-

de at the Elvira deposit indicate a Co en-

richment in pyrite-rich massive sul�des.
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Baixo Alentejo Flysch >2500m
Late Visean-Serpukhvian (Carbonierous)
    Synnorogenic  turbiditic sequence 
    in a subsident foreland basing

Volcanic Sedimentary Complex  (VMS) 0-1300m
Late Famennian-Early Visean (Upper Devonian- Carboniferous) 
   Basalt- felsic rock without major gaps
   (Cryto)-domes, sills
   Interbedded with shales (>40%), volcanoclastic rocks
   and chemical sediments ( jasper, massive sul�des)

Phyllyte-Quarcite Group (PQ Group) > 2000m
Famennician (Upper Devonian)
   Stable shallow continetal shelf
   Shale, sandstone
   Upper section: dramatic changes
                                deltas, debris �ows
                                extensional  tectonics and basin con�guration 
   

General stratigraphic column of the Iberian Pyrite Belt (Tornos, 2006)
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