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Cambro-Ordovician silicic magmatism in the Central Iberian Zone of the Iberian Massif (Ollo de Sapo
Formation, OSF) constitutes a voluminous and geochemically atypical magmatic event that formed pre-
ceding the breakup of the northern margin of Gondwana. To date, and due to uncommon geochemical
signatures, such as a high Fe, Mg content compared to anatectic melts and the departing from the
calc-alkaline trends, the origin of such magmatic event is not fully understood. Herein, we report a
data-analysis of geochemistry linking magmas and source compositions. The analysis of the combined
data from multiple studies ascribes the geochemistry of the OSF rocks to a combination of extensive melt-
ing of Ediacaran metasiliciclastic rocks and a Ca-rich component. It is hypothesized that fluids released by
crystallization of mafic magmas contributed to partial melting of a thick metasedimentary pile repre-
sented by Ediacaran siliciclastic rocks. Such melting event gave rise to a mobile nebulite or migma, which
was able to extrude and form the super-eruption or “flare-up” that characterizes Cambro-Ordovician sili-
cic magmatism at the Gondwana margin. Fast, catastrophic crustal melting with large-scale restite
entrainment, triggered by the influx of mafic magma-derived fluids, are considered the main cause of

the unique features of this Cambro-Ordovician atypical silicic large igneous province of Gondwana.
© 2022 The Author(s). Published by Elsevier B.V. on behalf of International Association for Gondwana
Research. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

1. Introduction

The Cambro-Ordovician magmatic rocks, known as the Ollo de
Sapo Formation (OSF) in the Iberian Massif, form thick piles (up to
2 km in Sanabria) of volcanic, subvolcanic and plutonic succes-
sions, along hundreds of km of lineaments, in the Central-lberian
Zone (Diez-Montes et al., 2010; Fernandez et al., 2008; Montero
et al., 2009). They represent correlatives of numerous small out-
crops of magmatic rocks distributed along the European Variscan
belt (Garcia-Arias et al., 2018 for review) and equivalent forma-
tions in the Famatina magmatic belt in South America (Nance,
2010; Nance et al., 2010). Thus, a global-scale episode of volumi-
nous silicic magmatism, with the category of a large igneous pro-
vince (LIP), was developed at the Gondwana supercontinent
margin along a short period of 30 My from ca. 500 to 470 Ma
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(e.g.. Diaz-Alvarado et al., 2016; Montero et al, 2007;
Rubio-Ordonez et al., 2012).

Whole-rock geochemistry of this Cambro-Ordovician magmatic
event reveals unique features that have not been encountered so
far in the geological record, and whose causes remain unknown.
Here we present a reinterpretation of petrological features and
data-analysis using geochemical and experimental databases to
shed light on the origin of magmas and the confluent phenomena
that were determinant for its unique magmatic compositions. The
interest is two-fold: (1) determination of mechanisms of magma
generation will help to constrain the tectonic setting with conse-
quences on plate reconstructions of the Gondwana supercontinent;
and (2) assessment of crustal recycling versus new crust addition
can be better understood through the analysis of such silicic large
igneous provinces, in which, voluminous magmatism was concen-
trated over a short time period. This study is focused on the
Cambro-Ordovician magmatism of the Central-Iberian Zone repre-
senting the basement of Gondwana and preceding the breakup of
northern margin of the Gondwana supercontinent, where large
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