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MAIN GOAL

The MOSTMEG project intends to develop and validate predictive models for strategic metal rich,

granite-related ore systems. To this end, some concepts and exploration strategies are being

refined, combining mineral and geochemical criteria that can be used as pathfinders or vectors to

mineralization centres.

RESEARCH

• Critical processes 
of ore formation 
and preservation 
expressed as 
mappable attributes

MODELLING

• Spatial and temporal 
distribution of geological 
features that record 
critical processes

TARGETING

• Conceptual and 
empirical evaluation of 
mineral potential and 
selection of areas for 
exploration
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Topaz and cassiterite rich quartz-lode (Panasqueira)



Several case studies are being examined in MOSTMEG, typifying brownfields of different types of granite-related 
ore systems and promising greenfields for their occurrence.

These case studies, distributed across the Segura-Argemela-Panasqueira-Góis (SAPG) belt, illustrate common 
scenarios in the Iberian Variscides. 

Simplified after the official, 1:500.000 Geological Map (LNEG). Mineralization occurrences as in SIORMINP (LNEG)

General view of the SAPG belt from Monsanto to the WNW
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General view of the Cabeço de Argemela quarry
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Work in progress



Lentiscais area Segura (old mining works)

Segura area Panasqueira (active mine)



Li Cs Sn Hf Bi Sb ScAs

Median values for each group of samples 
representing each litho-stratigraphic formation

Recycled 
Upper Crust
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B-A diagram of Debon and Lefort (1988)

Diagrams from: (A, E) Debon & Lefort (1983, 1988); (B, C) Frost & Frost (2008); 
(D) Shand (1943), Frost et al. (2001); (F) El Bouseily & El Sokkary (1975)



(adapted from Ballouard et al., 2016)

(adapted from Romer & Pichavant, 2020)



Significant 
interaction with 

hydrothermal fluids

Significant 
interaction with 

hydrothermal fluids

AM = Armorican Massif (Carboniferous)
IM = Iberian Massif (Carboniferous)
BEB = Beiras-Estremadura Batholith (Lower Ordovician)

Similar conclusions when Sr/Eu or Eu/Eu* or Y/Ho 
or Zr/Hf or Nb/Ta are used instead of K/Rb

Li-rich

The tetrad effect as possible vector for different types of granite-
related mineralization.
TE1-3 = (t1t3)0.5 where

• t1 = (Ce/Cet  Pr/Prt)0.5 and t3 = (Tb/Tbt  Dy/Dyt)0.5

• Ce/Cet = CeCN/(LaCN
2/3  NdCN

2/3)
• Pr/Prt = PrCN/(LaCN

1/3  NdCN
2/3)

• Tb/Tbt = TbCN/(GdCN
2/3  HoCN

1/3)
• Dy/Dyt = DyCN/(GdCN

1/3  HoCN
2/3)
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Magmatic/Hydrothermal
Component

Metasedimentary
Component

Assessment of Tourmaline Composition as a Vectoring Tool for Sn-W Deposits
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REE contents in Zircon
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• LREE-HREE fractionation + positive Ce anomaly + negative Eu anomaly in non-altered zircons from granite rocks;

• LREE enrichment, but keeping the typical Ce and Eu anomalies, in non-altered zircons from late porphyry rocks;

• LREE enrichment along with evident fading or elimination of Ce (and Eu) anomaly in zircon grains variably 
affected by HT hydrothermal processes.



Preliminary conclusions with implications in mineral exploration

In methodological terms:

• The absolute need of conduct multi-scale
structural analysis and of confine in time the
multiple ore-forming events;

• The importance of have representative and
accurate multi-element whole-rock analyses
for country rocks (not only in domains
adjoining mineralization);

• The usefulness of micro-XRF to unravel
textural arrangements and compositional
patterns, even in rock samples looking
“homogeneous”; and

• The relevance of collect and analyse alluvial
heavy minerals.
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Volframite Scheelite Cassiterite

Maps of anomalies based on alluvial sediments data



Preliminary conclusions with implications in mineral exploration

Constraints to fertility of granite melts
further involved in the ore-forming
processes imposed by:

• Chemical composition of (metasedimentary)
protoliths, determining variable enrichments
in metals of interest;

• Degree of partial melting and possibility of
have multiple extractions under different T
conditions;

• Temperature of partial melting, higher
(800C) in Sn-related granites than in W-
related granites (750C); and

• Water saturation along with the availability
and relative abundance of P and F (±B), that
could regulate the development of particular
Li-bearing mineral assemblages.



Thank you so much for your attention!
On behalf of the MOSTMEG partnership 

António Mateus (amateus@fc.ul.pt)
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