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…LINK TO URANIUM ORE DEPOSIT?
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INVOLVED PROCESSES

Metasomatic fluids are product of Permian
magmatism.
The occurrence of tourmalinites along LANFs
indicate a correlation among:

• Extensional Tectonic
• Magmatism
• Fluids circulation

Trm

Trm
Trm

Trm

1



Pescegallo Lake, Val Gerola

Forcellino Pass, Val Vedello

Mt. Aga, Val Brembana

Mt. Masoni, Val Brembana

Bovegno, Val Trompia

Central Southern Alps

, 

In the central sector of the Southern Alps (N Italy), in particular in the Orobic Alps, there are different locations in which tourmalinites crop out.
These rocks are mainly associated to fault surfaces of Permian LANFs, in Val Vedello district they are also close to U mineralization.

LANF and tourmalinites

Tourmalinites and Permian intrusive bodies

LANF, tourmalinites and U-mineralization
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In the field, tourmalinites are not easy to be found because they are located along low angle normal faults surfaces, which experienced a reactivation during
the Alpine compression. The cropping out branches of LANFs, escaped to Alpine deformation, present a sharp contact between tourmalinites and country
rocks, which are mainly cataclasites derived both from sedimentary cover and from Variscan basement.
The contact with tourmalinites is less marked only when the porosity of the country rock is higher. In this case, the metasomatism is eased and consequently
the country rock is partially oblitered (e.g. the “tourmalinitized sedimentary cover” area of Figure C).
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At the microscope, it is recognizable the action of hydrothermal fluids replacing the former rock with different intensity. The black areas are the most
tourmalinitized, composed for more than 80% of dark aphanitic tourmaline and fine grained quartz particles. The contact with less metasomatized areas is
sharp with linear to jagged geometry.
There are only few sparse and very small sub-euhedral crystals of tourmaline (Figure C) with schorlitic to dravitic composition.
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FC basement

FC tormalinites – cataclasites

PG tormalinites

VT granitoids

VT tormalinites

VB granitoids

VT granitoids (De Capitani et al., 1999)

FC= Forcellino Pass
PG= Pescegallo Lake
VT= Val Trompia 
VB= Val Biandino
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Original whole rock data of tourmalinites, country rocks and Permian granitoids coming from different areas of the Orobic Alps (Forcellino Pass, Pescegallo
Lake area, Val Trompia, Val Biandino) are plotted in some binary diagrams. Some data of Val Trompia granitoids come from the work of De Capitani et al. 1999.

The SiO2 - Al2O3 diagram shows a trend respectively of enrichment in Al2O3 and depletion in SiO2 from the basement or granitoid to tourmalinites.
The SiO2 - CaO diagram shows a decrease of CaO content comparing the granitoid with tourmalinites.
The SiO2 - NaO2+KO2 diagram shows a decreseof alkali passing from basement/intrusive rocks to tourmalinites.



Original whole rock data of tourmalinites and country rocks sampled at Forcellino Pass are here reported in some binary diagrams . In this locality, a sistematic
sampling was performed along a transect, passing from the basement and crossing the metasomatized rocks of the fault core (tourmalinites and cataclasites).
The empty triangles are related to the basement, the full ones to the fault core area.

The SiO2 - Al2O3 diagram shows a trend of enrichment in Al2O3 getting closer to the fault zone, where the metasomatism is more pervasive.
The SiO2 - Cs diagram shows an increasing content in Cs in the fault zone.
The SiO2 - Sr diagram does not show an enrichment in Sr in the fault core.
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Here are shown REE/Chondrite diagrams of tourmalinites and granitoids from the central Southern Alps.
The REE/Chondrite patterns of tourmalinites and Permian granitoids are compared (“grey areaʺ in the REE/Chondrite diagram of tourmalinites): the
tourmalinites are slightly more enriched.
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Intrusion Age: 

Val Trompia 285-287 Ma
Val Biandino 283-289 Ma

Val Biandino

Granitoids pattern


