The lanthanide tetrad effect as an exploration tool for granite-related
rare metal ore systems: examples from Iberian Variscides

Ivo Martins, Antonio Mateus, Isabel Ribeiro da Costa, Miguel Gaspar, Icaro Dias da Silva

1. Motivation and setting

IS characterized by a

In this work we assess the application of the degree of the lanthanide
tetrad effect (TE, 3; Bau, 1996; Irber, 1999; Monecke et al., 2002) as an
exploration vector for granite-related mineralization in the Central-
Iberian Zone (CIZ).
This study focuses on the Segura-Panasqueira area (CIZ, Portugal),
which
metasedimentary sequence, belonging to the Beiras Group, that hosts
several voluminous granite bodies. Numerous mineral occurrences were
recognized in this area, indicating significant metallogenic potential.

siliciclastic  (shale-greywacke)

Granitic rocks representing two main regional magmatic events:

Cambrian-Ordovician (490-470 Ma)
> Zebreira, Oledo-Idanha-a-Nova, Fundao, Batao and Matos plutons and dykes;

Carboniferous-Permian (Variscan — 320-290 Ma)
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Early Ordovician plutons

Fundao

- G;,,1: Biotite monzonitic granite
- G,,.2: Biotite quartz-diorite
I:l G,,.3: Biotite granodiorite

G, .4: Biotite quartz-diorite

| |:| G,,.5: Transitional facies granite

:I G,,.6: Monzonitic granite
Oledo - Idanha-a-Nova
- G 1: Medium-grained biotite granodiorite

- G, 2.3: Medium- to coarse-grained porphyritic

biotite-muscovite granodiorite

. |:] Gn4: Medium- to coarse-grained muscovite-biotite granite

G, n9: Muscovite-biotite porphyroid granite

2l Lebreira
] Medium-coarse grained granodiorite

4—| [ ] Metassomatized granodiorite

] Porphiroid muscovite granite

2 - Medium-grained monzonitic granite

Batdo

- Tonalite

E Cenozoic cover

- Ordovician-Silurian synclines
|:| Rosmaninhal Fm. (Ediacaran-lower Cambrian)
I:I Malpica do Tejo Fm. (Ediacaran)
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MINERALS FOR OUR FUTURE

Variscan (late Carboniferous) plutons
Pero-Viseu and Capinha
Coarse- to very coarse-grained, porphyritic granite

Atalaia

Albite-muscovite granite

Orca

B G,,.1: Medium- to fine-grained muscovite granite
:I G,,.2: Porphyroid biotite-muscovite granite

Castelo Branco

G, 1: Medium- to fine-grained muscovite-biotite granite

l:, G2: Medium- to fine-grained porphyritic
biotite-muscovite granodiorite

QCB§,4: Medium— to cogrse-groined porphyritic
biotite-muscovite granite

:l G_;5: Coarse-grained muscovite-biotite granite

Penamacor-Monsanto
:] G,,,1: Medium- to coarse-grained muscovite-biotite granite

[[l]]]]]] G,,,2: Medium-grained muscovite-biotite granite

l:l G,,3: Coarse- to medium-grained porphyritic
biotite-muscovite granite

G,,4: Medium-grained porphyritic biotite-muscovite granite
G,,,5: Coarse-grained porphyritic muscovite-biotite granite
l:l G,,,6: Medium- to coarse-grained porphyritic

:l Pegmatite-Aplite dykes swarm

Salvaterra do Extremo

Medium- fo coarse-grained muscovite granite

Segura-Cabeza de Araya

[ ] Meso-Cenozoic cover %' [ ] Parautochthon
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,*" Stratigraphic boundary [ﬂ]]m] G, 1: Coarse- to fine-grained muscovite-turmaline granite

Penamacor-Monsanto plutons and dykes, and Zebreira porphyry;
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2. Whole-rock geochemistry
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Variscan granites).

3. Granite differentiation, metal specialization and the TE, ; as an exploration vector

- Good compositional similarity with published data for similar rocks
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