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Abstract This study makes a comparison between the populations of detrital
zircons of the Cambrian sandstones from the Ossa–Morena Zone (OMZ) and the
Ordovician quartzites from the southern domains of the Central Iberian Zone (S-
CIZ) to identify the sediment sources during the development of North Gondwana
basins (southwestern Iberia). The U–Pb results obtained for the lower Cambrian
sandstones of the OMZ show a remarkable similarity to the detrital zircon ages of
greywackes from the underlying OMZ Ediacaran basement (the Série Negra
succession). However, there is a greater proportion of Cryogenian grains in the
Cambrian rocks, whose main sources are: (1) the late Cadomian magmatic arcs
(Ediacaran, ca. 635–545 Ma) which also contributed to filling the late Ediacaran
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basins of the OMZ; and (2) the early Cadomian arcs (Cryogenian, ca.
700–635 Ma). In the Lower Ordovician quartzites of the S-CIZ (the Armorican
and Sarnelha formations), the age distribution of detrital zircons overlaps the
population of detrital zircons of the underlying S-CIZ Ediacaran basement (the
Beiras Group). However, there are some differences in the Sarnelhas quartzites,
which have a population of detrital zircons similar to those of the Ediacaran
greywackes and Cambrian sandstones of the OMZ. The Cambrian grains found in
the Lower Ordovician quartzites fit the ages of magmatism representing the onset
of rifting in North Gondwana that is registered in the OMZ but absent from the S-
CIZ. The early Ordovician zircon grains are probably related to the magmatic
event that preceded the passive margin stage of the Rheic Ocean, and are found in
both the CIZ and OMZ.
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In southwestern Iberia, two main sedimentary unconformities can be recognized in
the lower Palaeozoic stratigraphy: (1) The lower Cambrian unconformity, with a
regional character in the Ossa Morena Zone (OMZ) and expressed locally in the
Central Iberian Zone (CIZ), and which was developed during the transition from a
late Cadomian active margin to the initial stages of Cambrian intracontinental
rifting (Silva and Pereira 2004 and references therein); and (2) the Lower Ordo-
vician unconformity, which was formed during a new period of emersion followed
by transgression and significant subsidence in the passive margin of the Rheic
Ocean (Silva and Pereira 2004 and references therein).

In the OMZ, the lower Cambrian stratigraphy comprises basal conglomerates,
arkosic sandstones, shales, and limestones with associated volcanic–sedimentary
complexes dated at ca. 530–526 Ma (e.g., Pereira et al. 2011 and references
therein). The lower Cambrian formations unconformably overlie the Série Negra
succession (the OMZ Ediacaran basement, Liñán and Quesada 1990).

In the southern domain of the CIZ (S-CIZ) the upper Cambrian–Lower Ordo-
vician formations unconformably overlie the Beiras Group (S-CIZ Ediacaran
basement; Sousa 1984). The upper Cambrian–Lower Ordovician stratigraphy
consists of: (1) a lower unit with arkosic quartzites and slates with intercalations of
conglomerates (the Sarnelhas Formation; Delgado 1908); and (2) an upper unit
with massive beds of quartzites and thin layers of metapelites (the Armorican
Quartzite Formation; e.g., Oliveira et al. 1992). In the CIZ–OMZ transition zone,
the Lower Ordovician stratigraphy, which rests on the Cambrian and Ediacaran
strata of the OMZ, includes at the base a ca. 490–480 Ma felsic volcanic–sedi-
mentary complex (the Urra Formation; Solá et al. 2008); this passes gradually
upwards to arkosic sandstones, conglomerates (containing pebbles of black cherts
derived from the Série Negra succession), and quartzites of the Armorican
Quartzite Formation (e.g., Linnemann et al. 2008).

This study aims to characterize U–Pb detrital zircon data from the Cambrian
sandstones of the OMZ and those from the Lower Ordovician quartzites from the

754 A. R. Solá et al.

ma.chichorro@fct.unl.pt



S-CIZ, in order to: (1) compare their provenances and their possible relationships
with the underlying Ediacaran basements (the Série Negra succession in the OMZ
and the Beiras Group in the S-CIZ); and (2) to provide additional insights into the
evolution of the North Gondwana margin by identifying variations in the sources
during the development of the sedimentary basins.

In the OMZ, the lower Cambrian siliciclastic rocks (Linneman et al. 2008;
Pereira et al. 2011, 2012a) show a remarkable similarity to the zircon age records
found in the underlying Série Negra succession (OMZ Ediacaran basement)
(Fig. 1a). There is a strong contribution of Ediacaran grains with main peaks at ca.
620–630 Ma and ca. 590–550 Ma, and rare Tonian and Mesoproterozoic zircons.
It is important to highlight the greater proportion of Cryogenian detrital zircons in
the Cambrian rocks. This feature show similarities to the S-CIZ Ediacaran strata,
where Cryogenian zircons are well represented (Pereira et al. 2012b; Chichorro
et al. this volume).The absence of Cambrian zircons in the sediments suggests that
deposition probably occurred far from the volcanic centres and/or that magmatism
was mainly hypabyssal.

Fig. 1 a Probability density distribution plot of detrital zircon grains from lower Cambrian
arkoses of the Ossa–Morena Zone compared with their underlying basement (the Série Negra
succession); b Probability density distribution plots of detrital zircon grains from Lower
Ordovician quartzites of the Central Iberian Zone compared with their underlying basement (the
Beiras Group)
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The U–Pb results show that the sources of the lower Cambrian siliciclastic
rocks were most probably the late Cadomian magmatic arcs (ca. 635–545 Ma),
which contributed to the infilling of the late Ediacaran basins of the OMZ. In
addition, a contribution from early Cadomian arcs (ca. 700–635 Ma), dominant in
the S-CIZ basement (the Beiras Group), is also plausible.

In the S-CIZ, the U–Pb data of the Lower Ordovician siliciclastic rocks (the
Sarnelhas and Armorican Quartzite formations, Pereira et al. 2012b; Fig. 1b)
indicate a predominance of Neoproterozoic grains but with some differences. In
the Sarnelhas quartzites (the lower unit), the population of Ediacaran zircons is
larger than the Cryogenian, whereas in the Armorican quartzites (the upper unit)
the opposite is true. The distribution of detrital zircon ages of the Sarnelhas
quartzite resembles those of the Ediacaran and Cambrian siliciclastic rocks of the
OMZ (Pereira et al. 2011, 2012a), the Urra Formation (Solá et al. 2008), and the
Armorican quartzites from the CIZ–OMZ transition zone (Linnemann et al. 2008).
This suggests that the S-CIZ Cadomian basement was not exposed at the time of
deposition of the Sarnelha quartzites and, therefore, the main source of detritus
was probably the OMZ. In the S-CIZ, the population of detrital zircons from the
Armorican quartzites overlaps those of the underlying Sarnelha quartzites and
Beiras Group greywackes, which would appear to indicate more than one source.
However, we note that these S-CIZ quartzites have a higher percentage of Tonian
and Mesoproterozoic grains than do the Armorican quartzites from the CIZ–OMZ
transition zone (Linnemann et al. 2008), suggesting lateral variations in the
sources. During the Early Ordovician, rifting in southwestern Iberia was most
probably characterized by the formation of rift shoulders, tilted blocks, and/or
complex systems of horsts and grabens such that the S-CIZ Ediacaran basement
was exposed in some places but not in others.

The Cambrian zircons found in the Lower Ordovician quartzites fits the interval
of magmatic activity in the OMZ (absent in the S-CIZ), representing the onset of
rifting in North Gondwana (Sánchez-García et al. 2010 and references therein).
The discovery of Early Ordovician detrital zircons seems to indicate a source
related to the widespread magmatic event that occurred in the CIZ (the Urra
Formation, Solá et al. 2008; and the Ollo de Sapo Formation, Montero et al. 2007)
and which preceded the passive margin stage of the Rheic Ocean (North
Gondwana).
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