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INTRODUCTION

The Central Iberian Zone (CIZ), in the middle-western part 
of Spain, is characterized by numerous outcrops of Hercynian 
granitic plutons of various facies and ages. Li ± F ± P ± Sn ± 
Nb-Ta-bearing pegmatites are common in the western part of 
Zamora and Salamanca provinces, and form part of the CIZ. 
Such pegmatites are usually present as individual dike-like bod-
ies, hosted by metasedimentary rocks of the Schist-Graywacke 
Complex (SGC) or by the parental granites. In some cases it is 
not difÞ cult to asses the relationships between the pegmatites 
and the associated granites, e.g., the Li ± P ± Sn ± Nb-Ta-bearing 
Cañada pegmatite (Roda et al. 2004a), which is hosted by the 
tourmaline-bearing Garcirrey leucogranite. In other cases, as in 
the Fregeneda pegmatitic Þ eld, there is a zonation of pegmatites 
around a granitic intrusion, where a progression from barren to 
most evolved rare-element pegmatites can be established (Roda 
1993; Roda et al. 1999). In many cases, however, petrogenetic 
links between pegmatite bodies and parental granites are not 
so clear in this area, because the pegmatites are exposed close 
to different granitic bodies of different geochemical signatures 
and ages (e.g., the Castillejo de Dos Casas and Barquilla Li-Sn-
bearing pegmatites, described by Martín-Izard et al. 1992). The 
identiÞ cation of the parental granites for the pegmatite bodies 
in this region is not only of scientiÞ c interest, but also of eco-
nomic importance, because the parental granites associated with 

pegmatites are commonly enriched in Sn, W, Nb, and/or Ta. In 
general, most of these fertile granites are two-mica, peraluminous 
leucogranites, pre- to synkinematic with the Hercynian deforma-
tion and metamorphism. 

This paper is concerned with genetic aspects of the highly 
fractionated Li-F-Be-B-P-bearing Pinilla de Fermoselle (PF) 
pegmatite. This body occurs as a cupola over and in grada-
tional contact with the parental PF leucogranite. In what is an 
exceptional case for the region, the pegmatitic body displays 
a complete sequence from a simple pegmatitic facies near the 
granite, to a highly evolved lepidolite facies in the uppermost 
part of the body. This allows us to evaluate not only the rela-
tionships between the leucogranite and the pegmatite body, but 
also its mineralogical, geochemical, and textural variations. The 
results of this study are signiÞ cant for understanding pegmatite 
evolution in general, and they support a rapid, in situ, bottom-up 
crystallization model for the non-symmetrical, vertical zoning 
observed in this pegmatite.

GEOLOGICAL SETTING

The Pinilla de Fermoselle area is located in the Tormes Dome, 
which belongs to the CIZ. This Dome is located at the southwest-
ern edge of the province of Zamora and at the northwestern edge 
of the province of Salamanca. The Tormes Dome is a strongly 
heterogeneous anatectic area where Namuro-Westphalian gran-
ites, glandular gneisses, migmatites, and metapelitic rocks occur 
(Fig. 1) (López-Plaza and Gonzalo 1993). The Dome is bounded 
by two major conjugate strike-slip shear zones: the Juzbado-Pe-* E-mail: encar.roda@ehu.es
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ABSTRACT

The Li-F-Be-B-P bearing Pinilla de Fermoselle (PF) pegmatite occurs in the apical part of a 
leucogranite body. It shows a clear non-symmetrical vertical zoning from the contact with the leuco-
granite to a contact with the metamorphic country rocks. The pegmatitic facies evolve upward from 
(1) the undifferentiated Lower Border Zone (LBZ), with quartz, feldspars, muscovite, biotite, and 
black tourmaline, through (2) the Intermediate Zone (IZ), with quartz, muscovite, zinnwaldite, black 
tourmaline, and Fe-Mn phosphates, to (3) the highly evolved Upper Border Zone (UBZ), with quartz, 
albite, lepidolite, zinnwaldite, elbaite, and beryl. The composition of the pegmatite-forming minerals 
suggests that a residual melt become progressively enriched in F and Li until the crystallization of 
the apical UBZ, whereas P partitions in the melt only until the intermediate levels of differentiation 
attained in the IZ. Chemical variations in the mica and tourmaline as well as in the feldspar and Fe-
Mn phosphate minerals are consistent with an internal evolution by crystal fractionation processes. A 
plausible model for the crystallization of the PF pegmatite involves a rapid, in situ, bottom-up crystal-
lization from signiÞ cantly undercooled liquids. The lack of metasomatic effects in the metamorphic 
host-rock and the estimated P content of the initial leucogranite melt suggest that the PF pegmatite 
mainly crystallized under closed system conditions. 


