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Abstract: The present-day distribution of the Ossa-Morena, Central Iberian, West Asturian-Leonese, and Cantab-
rian tectono-metamorphic Zones resulted from the complex Variscan evolution, juxtaposing along the Eurasian
margin domains formerly located at the Gondwana margin in Early Palacozoic times. Characterized by mainly
thick detrital Cambrian and/or Ordovician sediments, all four regions with their different sedimentary evolution
indicate specific emplacements along the Gondwana margin. The elaboration of tectonic subsidence curves for
each region and their comparison during the Cambrian, result in a time-space relationship characterized by the fol-
lowing stages: Late Proterozoic to Early Cambrian Cadomian active margin setting (Ossa-Morena and Central
Iberian Zones), potential accretion to Gondwana; since the Early Cambrian extending continental crust, leading to
an initial subsidence in the Ossa-Morena Zone and to a strong subsidence in the West Asturian-Leonese Zone last-
ing until the Late Cambrian, related to the opening of the Prototethys. A new pulse of subsidence is recorded since
the Arenigian, during the deposition of the “Armorican Quartzite” in the Central Iberian Zone, which is thought to
represent a rim-basin forming behind the shoulder of the opening Rheic Ocean. The moderate subsidence in the
Cantabrian Zone could be the expression of its evolution of a hinterland between the two passive margins.

Kurzfassung: Die heutige Zonengliederung des Iberischen Massivs in die Siidportugiesische, Ossa-Morena, Zen-
traliberische, Westasturisch-Leonesische und Kantabrische Zone ist Folge einer komplexen variszischen Ent-
wicklung, die verschiedene frithpaldozoische Kontinentaleinheiten des ehemaligen Gondwanarandes am Stidrand
von Eurasien zusammenfiihrte. Durch eine méchtige detritische Entwicklung wihrend des Kambriums und Ordo-
viziums charakterisiert, zeigen alle der vier letztgenannten Blocke unterschiedliche Sedimentationsbedingungen
und damit unterschiedliche Ablagerungsbedingungen am Gondwanarand an. Die Sedimentation ist in allen vier
Gebieten durch spezifische tektonische Subsidenzkurven charakterisiert, und es lassen sich fiir die Zeit des Kamb-
riums und Ordoviziums folgende plattentektonische Entwicklungsabschnitte unterscheiden: neoproterozoisch bis
frithkambrischer aktiver Plattenrand (Ossa-Morena und Zentraliberische Zonen) und mogliche Akkretion an den
Gondwanarand; seit dem Unterkambrium Dehnung der kontinentalen Kruste mit initialer Subsidenz in der Ossa-
Morena Zone, und mit starker Subsidenz im Bereich der Westasturisch-Leonesischen Zone bis zum oberen Kamb-
rium im Zusammenhang mit der Offnung der Prototethys. Mit der Ablagerung des Armorikanischen Quarzits seit
dem Arenig wird in der Zentraliberischen Zone eine neue Subsidenzphase erkennbar, die auf eine ,,Rim-Basin*-
Situation hinter der Riftschulter des sich 6ffnenden Rheischen Ozeans gedeutet werden kann. Die relativ geringen
Subsidenzraten in der Kantabrischen Zone konnten Ausdruck einer Entwicklung zwischen zwei passiven Ridndern
im Hinterland des Riftsystems sein.

Resumen: La distribucion actual de las Zonas tectonometamorficas Cantabrica, Asturoccidental-Leonesa, Cen-
troibérica y Ossa-Morena es el resultado de una compleja evolucién que yuxtapuso, durante la deformacién varis-
ca, dominios emplazados en distintos lugares del margen de Gondwana durante el Paleozoico Inferior. La diferen-
te evolucién sedimentaria de estas cuatro regiones, caracterizadas principalmente por su potente sedimentacién
detritica durante el Cambrico-Ordovicico, indica un emplazamiento especifico para cada una de ellas dentro del
margen gondwdnico. La reconstruccion de las curvas de subsidencia tectonica de cada zona y su comparacioén den-
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tro del marco de la evolucion cambro-ordovicica perigondwénica, permite distinguir varias etapas en sus relacio-
nes espacio-temporales. Asi, en la primera (Neoproterozoico-Cambrico inicial), un margen activo sobre corteza de
tipo cadomiense se desarrollaba en la periferia de Gondwana (Zonas de Ossa-Morena y Centroibérica). La segun-
da etapa supuso la extension de dicha corteza entre el Cdmbrico Inferior a Superior, con subsidencia incipiente en
Ossa-Morena, y fuerte subsidencia en la Zona Asturoccidental-Leonesa. Finalmente y a partir del Arenigiense, se
registra un nuevo pulso subsidente en la Zona Centroibérica, ligado al depdsito de la Cuarcita Armoricana, lo que
permite interpretarla como una cuenca marginal (“rim basin”) a espaldas del borde sobreelevado (“shoulder”)
creado en la apertura del Océano Rheico. La subsidencia moderada durante esta época en la Zona Cantédbrica pue-
de ser el resultado de su evolucién como un traspaifs (“hinterland”) situado entre dos mérgenes pasivos.

Keywords: Early Palacozoic, Iberia, Gondwana margin, subsidence-patterns, plate tectonic reconstruction

1. Introduction

After Herndndez Sampelayo’s (1935) early attempt to
characterize the Cambrian in Iberia, Lotze (1961) pub-
lished a more precise account on this, including already
the first results of doctoral theses of his students on the
Iberian Peninsula. This will not and cannot be the place
to mention all the detailed observations (references and
discussion for part of the theses in Walter 1965, 1977a),
and the reader is asked to consult the competent summa-
ries for the Cambrian (Lifidn et al. 2002, 2004, Gozalo
et al. 2003) and the lower Palaeozoic evolution resumed
in Gibbons & Moreno (2002) and Vera (2004) to discover
the progress made during the last forty years.

The distinction of two areas with extremely thick
Cambrian lithologies and the observation of littoral facies
in the Ossa-Morena Zone and in the Asturian area moti-
vated Lotze (1961) to claim the existence of two main ge-
osynclinal troughs, the Cantabrian-Iberian in the North-
east (Cantabrian and West Asturian-Leonese Zones, Fig.
1) and the Andalusian in the Southwest (Ossa-Morena
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Zone, Fig. 1), both separated by a major uplift zone with
reduced thicknesses or absence of Cambrian lithologies
(Central Iberian Zone, Fig. 1). Although there is no doubt
about the parallel evolution of these sedimentary troughs,
the growing insight on the tectonic evolution (Pérez-Es-
tatin & Bea 2004) and the advanced discussion of plate-
tectonic reconstructions (Stampfli & Borel 2004, Stampf-
li et al. 2002, Raumer et al. 2003) lead to a concept,
where relics of former independent sedimentary troughs
evolved contemporaneously and were preserved in differ-
ent tectonic units. Consequently, it is the aim of this pa-
per to find a general plate-tectonic reconstruction for the
Early Palaeozoic situation, which could explain the paral-
lel evolution of the sedimentary troughs.

2.The sediments

The geographical maps of Cambrian lithologies (Lifidn et
al. 2002, Gozalo et al. 2003) show the distribution and
evolution of the Cambrian sequences through time. Thick

Fig.1: Pre-Mesozoic units in Iberia (grey, after
Linan et al. 2002) with the main Cambrian out-
crop areas in Spain (black). The early Cambrian
part of the “schist-greywacke complex” from the
Central Iberian Zone is not represented.

CI = Central Iberian Zone, CZ = Cantabrian
Zone, OM = Ossa-Morena Zone, SPZ = South
Portuguese Zone, WL = West Asturian-Leonese
Zone, B = Barcelona, C = Cérdoba, L. = Lisboa,
M = Madrid, Z = Zaragoza. Hatched lines sepa-
rate tectonostratigraphic zones (Pérez-Estain &
Bea 2004). Circled numbers — reference to sub-
sidence curves in Fig. 3: 1 = Cantabrian Zone, 2
= West Asturian-Leonese Zone (WL), 3 = Cen-
tral Iberian Zone (Almadén area, Saupé 1973;
Eastern Sierra Morena, Kettel 1968), 4 = Ossa-
Morena Zone (Valle syncline).
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Fig. 2: Early Palaeozoic lithostratigraphic approximate type-
columns from the Ossa-Morena (OM), Central Iberian (CI)
(Almadén, Saupé 1973), West Asturian-Leonese (WL), and
Cantabrian (CZ) Zones (data from Gutiérrez-Marco et al. 2002,
Lifidn et al. 2002, Radig 1961, Robardet & Gutiérrez-Marco
2004). Thick lateral scale indicates the thickness of sediments
deposited during the Cambrian resp. Ordovician (a = Almadén
area, b = Eastern Sierra Morena) time periods. For more details,
the original publications should be consulted.

piles of mostly detrital sediments accumulated since the
Cambrian in distinct tectonic units (Ossa-Morena and
West Asturian-Leonese Zones, Fig. 2). They contrast with
the Cantabrian Zone, where a more moderate evolution is
recognized, and the Central Iberian Zone, characterized
by the transgression of Arenigian sandstones above the
Neoproterozoic basement or lower Cambrian sediments.
Already Walter (1977b) had discussed such rather large
variations of the Cambrian stratigraphy and subsequent
lithologies for northwestern Spain, distinguishing mainly
two domains, a more eastern located Asturian platform
and a more western situated mobile zone. Lifidn & Que-
sada (1990) saw a syntectonic evolution in the larger
frame of a “Cambrian rift” and its tilted blocks (“Cube-
tas”), an idea which has been applied to the Ossa-Morena
Zone (Sanchez-Garcia et al. 2003, see also Perejon et al.
2004) and to the West Asturian-Leonese Zone (Pérez-Es-
tadn et al. 1990, Marcos et al. 2004).

In the Iberian Peninsula the Lower Cambrian in gen-
eral is characterized by the establishment of a carbonate
platform (dolostones and limestones) above littoral to
sublittoral sediments (Lifian et al. 2002) at the Gondwa-
na margin (e.g. Elicki 2006), corresponding to the “Eu-
ropean shelf” of Courjault-Radé et al. (1992). Addition-
ally, in the Ossa-Morena Zone appear during this early
period acidic and basic volcanics. Thick Middle and
Upper Cambrian detrital sediments (West Asturian-Leo-
nese Zone, Cantabrian Zone and Iberian Cordillera)
were deposited in a proximal environment, testifying
for a strong subsidence. In the Ossa-Morena Zone a
comparable evolution was accompanied, mainly during
the Middle Cambrian, by intrusion of subvolcanic and
volcanic basic magmatic rocks. Interestingly, the Cen-
tral Iberian Zone, lacking Middle and Upper Cambrian
sediments, is characterized by very thick Arenigian
sandstones, the so called Armorican Quartzite, which
could represent a passive margin evolution as discussed
by Lifidn & Quesada (1990) for the general evolution. If
reviewing the published data, characteristic subsidence
patterns can be constructed for the different areas (Fig.
3, with references). All of them indicate a specific evo-
lution for each concerned region, and reveal the influ-
ence of tectonic events on the sedimentation in the re-
spective troughs. Interestingly, comparable curves of
burial have been drawn for the Armorican areas (Paris &
Robardet 1994).

2.1. Ossa-Morena Zone

The strong variation of Cambrian lithologies across the
Ossa-Morena Zone had been already experienced by
Lotze’s students (Assmann 1959, Kalthoff 1963, Laus
1968, Suhr 1964, 1969), and was subject of comparison
by Giese et al. (1994). For the subsidence curve the data
found in Gibbons & Moreno (2002) and Vera (2004)
were used. During the Early Cambrian, a rather strong
subsidence is documented by detrital sediments, begin-
ning with a basal conglomerate, followed by littoral to
sublittoral detrital sediments. The subsequent carbonates,
dolostones, and limestones indicate a platform installa-
tion that seals this first phase of rifting. The Middle Cam-
brian appears in the subsidence curve as a period of ther-
mal uplift, and the sediments are characterized by
interlayers of sublittoral and littoral conglomerates and
sandstones and, in the western zone, alkaline acidic and
basic volcanics underline the rifting character of the sedi-
mentary trough. Contemporaneous subvolcanic intru-
sions (e.g. Barcarrota Subvolcanic Complex; Galindo &
Casquet 2004) into the Lower Cambrian sediments un-
derline the rifting character of this evolution. During the
Ordovician (Gutiérrez-Marco et al. 2002) grey-green
shales and siltstones represent the time-equivalent of the
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Fig. 3: Reconstruction of tectonic subsidence with maximum bathymetric correction for the Cantabrian, West Asturian-Leonese,
Central Iberian, and Ossa-Morena Zones during the Early Palacozoic (data from Jaritz & Walter 1970, Gutiérrez-Marco et al. 2002,
Kettel 1968, Lifan et al. 2002, Radig 1961, Robardet & Gutiérrez-Marco 2002, 2004).

Armorican Quartzite of other regions, covered by rather
reduced Middle Ordovician dark shales and sandstones,
and the subsequent Upper Ordovician series are charac-
terized by sandstones, some pelmatozoan limestones, and
microconglomeratic beds recalling glaciomarine distal
deposits. The Silurian (Robardet & Gutiérrez-Marco
2004) is represented by a thin series of black graptolitic
shales and limestones. When interpreting the subsidence
curve, the area seems to have reached, from the Ordovi-
cian onwards, a near isostatic equilibrium as shown by
continuous platformal deposits; therefore it was certainly
part of a passive margin setting all along that time.

2.2. West Asturian-Leonese Zone

In the West Asturian-Leonese Zone a rather strong sub-
sidence (curve constructed from data in Gibbons &
Moreno 2002, Vera 2004, Radig 1961) is documented in
the Candana Group (Lotze 1957) since the earliest Cam-
brian (compare Walter 1968, Firber & Jaritz 1964) with a
thick pile of conglomerates, sandstones and siltstones
and, still beginning during the Lower Cambrian, a car-
bonate platform established lasting to the paraconforma-
ble Middle Cambrian. After this rather quiet period new
tectonic and volcanic activity began during the Middle
Cambrian, accompanied by the formation of a thick pile
of conglomerates, sandstones, quartzites, and shales (Ca-
bos Group, Lotze 1957, Walter 1962, 1968, Firber & Jar-
itz 1964), continuing to the Lower Ordovician with for-
mation of quartzites, corresponding to the Armorican

Quartzite in the adjacent areas. The discovery of 2nd or-
der sequences in the Middle Cambrian to lower Ordovi-
cian detrital sediments of the Iberian Chain reveal, in
contrast to stable cratonic areas, four major sedimentary
cycles (Schmitz 2006). Such observations are of high in-
terest, as they support the tectonic activity strongly influ-
encing subsidence and sedimentation in the West Asturi-
an-Leonese Zone. Ash falls of Arenigian age (Gutiérrez-
Marco & Berndrdez 2003) are the fingerprints of rifting
events in the near-by areas. The Ordovician period seems
to be influenced by thermal uplift and, since the Silurian,
the emplacement of basic volcanics accompanied a new
tectonic activity. Besides the temporary interruption by a
carbonate platform, this area is characterized by the con-
tinuous changes of more or less distal shelf quartzite/
sandstone layers with silt-shale interbeddings, culminat-
ing in thick turbidites and indicating the continuous,
mainly extensional tectonic activity from the Lower
Cambrian to the Upper Ordovician. The total thickness of
the sedimentary pile increases from about 2 km in the
West (present-day coordinates) to more than 11 km in the
East (Jaritz & Walter 1970), the source of material being
located in the East, which should be the so-called “Um-
bral Cantabro-Ibérico” (Aramburu et al. 2004).

2.3. Central Iberian Zone

This zone is characterized by a short period of Lower
Cambrian sedimentation locally conformable on the thick
Neoproterozoic-Cambrian schist-greywacke Formation
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Fig. 4: Comparison of Lower and Middle Ordovician (“Tristani”-beds, Oretanian to Dobrotivian) evolution in the Central Iberian
Zone. Data from Saupé (1973, Almadén), Diez Balda (1983, Tamames syncline), Robardet (2002, Valongo), and from Lotze’s stu-
dents (Bochmann 1956, Butenweg 1968, Kelch 1957, Kettel 1968, Machens 1954, Merten 1955, Ransweiler 1968, Redlin 1955,

Richter 1967, Schmidt 1957, Weggen 1956).

GTMZ = Galicia — Trds-os-Montes Zone (allochthonous to parautochthonous), CZ = Cantabrian Zone, WL = West Asturian-Leo-
nese Zone, CI = Central Iberian Zone, OS = Ollo de Sapo domain, OM = Ossa-Morena Zone, SPZ = South Portuguese Zone.

of the Cadomian suite (e.g. shale, sandstone-shale and
carbonate formations from Tamames; Diez Balda 1986),
and comparable observations were made by Lotze’s stu-
dents (Butenweg 1968, Kettel 1968, Machens 1954, Red-
lin 1955, Richter 1967, Weggen 1956). A strong sedimen-
tation started with the characteristic Armorican Quartzite,
going in parallel with subsidence since the Arenigian, lo-
cally accompanied by the formation of acidic volcanics.
When comparing the sedimentary piles for the Arenigian-
Llandovery time period (Saupé 1973, Diez Balda 1986,
Robardet 2002) and the observations by Lotze’s students
(Bochmann 1956, Butenweg 1968, Kelch 1957, Kettel
1968, Machens 1954, Merten 1955, Ransweiler 1968,

Redlin 1955, Richter 1967, Schmidt 1957, Weggen 1956)
for the area spanning between Bugaco in the West to the
eastern Sierra Morena, considerable changes of thick-
nesses of sediments become evident, as the sedimentary
piles change from the Ossa-Morena limit with about
500-800 m in northeastern direction up to 3,500—4,000 m
of detrital sediments (Fig. 4), indicating increasing sub-
sidence in the northeastern Central Iberian Zone. Interest-
ingly, Robardet (2002) discussed the same direction for
the polarity of Middle Ordovician detrital sediments in
this area. When comparing with the subsidence patterns,
the strong evidence of subsidence is apparent, and basic
volcanics do not only appear locally during the Llando-
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very period, but increase in number during the Upper Sil-
urian, thus indicating the general tendency of rifting.

2.4. Cantabrian Zone

In the Cantabrian domain, a discontinuous sedimentation
is documented since the Lower Cambrian, just uncon-
formable on the schist-greywacke Cadomian basement,
comprising mostly conglomerates, sandstones, and
shales, with temporary evolution of a carbonate platform
during the Lower and the paraconformable Middle Cam-
brian. As shown by the subsidence pattern, the sedimen-
tary trough evolved as an epicontinental marine environ-
ment, where the interruptions, periodic formation of
sandstone/quartzite levels, and emplacement of volcanic
rocks are the expression of rifting pulses.

3. The Early Palaeozoic plate-tectonic
evolution

All four regions with their distinct evolution indicate dif-
ferences in their emplacement in the frame of an extend-
ing continental crust. How can the lithologic columns be
interpreted in a plate-tectonic evolution from the upper-
most Neoproterozoic to the Devonian? Undoubtedly, the
Variscan orogenic events have strongly influenced the
present-day distribution of the Lower Palacozoic units in
the Iberian Peninsula (e.g. Pérez-Estain & Bea 2004),
their local erosion and their partially strong metamorphic
overprint during these events resulting often in a com-
plete disappearance of all information. Consequently, the
main regions have to be interpreted independently to find
a satisfying model, which should include the general ob-
servation of the continuity of faunal provinces from the
Cambrian to the Devonian (Robardet 2002, 2003). From
the late Neoproterozoic (e.g. Stampfli et al. 2000) in the
Iberian Massif a general situation of active margin setting
is admitted at the Gondwana margin (Martinez Cataldn et
al. 2004b, Murphy et al. 2004, 2006, Linnemann et al.
2004), and relics of a Neoproterozoic-Cambrian arc can
be identified in the Ossa-Morena (Bandrés et al. 2002)
and in the northern Central Iberian Zones (Fernandez-
Sudrez et al. 2000, Rodriguez Alonso et al. 2004). Based
on a comparison with northern Brittany, Normandy, and
Saxothuringia, this Cadomian arc is regarded as being ac-
creted to Gondwana around 540 Ma, and is possibly an
exotic terrane. The 2 Ga basement of Brittany could be
derived from Africa as often suggested, but also from oth-
er continental blocks such as North China-Tarim as pro-
posed here. This old basement and late accretion to
Gondwana make the Cadomian terrane a separate entity
from the “Cadomian” Avalonia domain of Keppie et al.
(1996, 2003). The local very thick Neoproterozoic to Ear-

ly Cambrian flysch like deposits found in central Iberia
could correspond to a subduction trough type basin in-
vaded by large deltaic deposits. A shift from active mar-
gin volcanism to extension related volcanism during the
Late Neoproterozoic was demonstrated for a large por-
tion of the Gondwana margin, where the Avalonian
blocks were located (Keppie et al. 2003). This implies the
opening of a back-arc along that margin or a transform
margin setting, when westward, the Cadomian exotic ter-
rane was being accreted. This observation shows that dif-
ferent scenarios have to be applied to different segments
of the Gondwana margin. The Iberic domain is actually
close to the transition between the two areas just men-
tioned.

During the Cambrian epicontinental sediments were
deposited on the rifting Gondwana margin in marine to
intra-cratonic basins and river deltas, the latter recycling
the erosion products of the cratonic areas of the hinter-
land through long-river transport (Zeh et al. 2001; see
also their geochemical homogeneity noted by Ugidos et
al. 2003) and of remnant Cadomian reliefs, producing the
complex zircon age populations in the Central Iberian do-
main (Martinez Cataldn et al. 2004a). Pull-apart basins or
isolated rift basins arranged in longitudinal continuity re-
corded the maximum subsidence, accompanied by vol-
canism, for example, at the limits between Ossa-Morena
and Central Iberian Zones of the Iberian Massif (Bandrés
et al. 2002, Rodriguez-Alonso et al. 2004). Consequently,
different consecutive scenarios may be distinguished
through the quantity of sediments accumulated in the
sedimentary troughs.

Fig. 5 illustrates the general situation of the Gondwa-
na margin for the Late Cambrian, where most of the base-
ment areas known from Central Europe were located
(Stampfli et al. 2006). In this model the future Variscan
blocks, now found from Central America to the Cauca-
sus, have been spread along the Gondwana margin, repre-
senting a future ribbon-like terrane of more than 10,000
km long (its Eurasian part being called Galatian Terrane).
It is obvious that the same geodynamic scenario cannot
be applied to the entire margin. The ocean opening be-
tween Avalonia and Gondwana is usually named Rheic,
however, Avalonia did not extend over the all length of
the margin, and the ocean opening north of the Galatian
Terranes is not the Rheic Ocean s.str. We regard it as the
Prototethys ocean opening during the separation of a rib-
bon continent (the Hunian Terrane) accreted later on to
the Tarim-North China block, whereas Avalonia was ac-
creted to North America-Baltica. Another major distinc-
tion we make is that the portion of Gondwana margin
where the Galatian blocks were situated experienced
ophiolite obduction between 400-380 Ma, the traces of
which can be found in Spain (e.g. Ordenes complex),
France, Germany, and were used to reconstruct the Gala-
tian Terrane geometry (Stampfli et al. 2006). This event is
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Fig. 5: Tentative Late Cambrian (490 Ma) reconstruction (after Stampfli et al. 2006) of the Gondwana margin, with location (inset)
of Ossa-Morena (OM), West Asturian-Leonese (WL), Central Iberian (CI, Central Iberia clockwise rotated to compensate Variscan

oroclinal bending), and Cantabrian (CZ) areas.
Am = Armorica, Brd = Barrandian, OA = Ordenes allochthonous slices, Sx = Saxothuringia.

Blue line: future Rheic opening; orange line: future opening of Prototethys; purple line: future opening of Palaeotethys; brown line:

future opening of Neotethys.

Stampfli & Hochard 2006
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not known at the southern margin of the Rheic Ocean
s.str., consisting of the north and Central American ter-
ranes, accreted later on to Laurentia.

In Fig. 5 (globe) the traces of the future peri-Gondwa-
nan oceans are indicated. In the inset, the Central Iberian
terrane (CI), together with future Armorica (Am) and
Ossa-Morena (OM), represent neighboring blocks. The
opening of the Rheic Ocean around 470-460 Ma years
ago and the contemporaneous separation of the Avalonian
Terrane was preceded by the opening of a back-arc basin
and drifting of the Ganderia Terranes in Cambrian times
(e.g. Valverde-Vaquero et al. 2003). On the Galatian
transect, the active margin also led to the opening of
back-arc basins, as early as Late Cambrian (e.g. Cham-
rousse Ultramafic body, Ménot et al. 1984), some of these
were closed soon after their opening, most likely due to
the subduction of the mid-ocean ridge. This was followed
by renewed back-arc opening (Prototethys) during the
Middle to Late Ordovician that led to the formation of a
passive margin along the Galatian-Gondwanan border,
pleading for a general rifting environment with formation
of tilted blocks including marine spaces (Raumer et al.
2006). It is on this margin that ophiolite obduction took
place in Early Devonian time, generating the Eovariscan
HP metamorphic event (see Stampfli et al. 2002 for refer-
ences). Subduction inversion following this obduction in-
duced the opening of Palaeotethys in middle Devonian
times, accompanied by the drifting of the 10,000 km long
Greater Galatian Terrane. Apparently the opening of
Paleotethys is nearly synchronous all along the margin
and the onset of spreading took place in the Late Devoni-
an.

The strong input of detrital sediments, in the four re-
gions reviewed here, would generally reflect the erosion
of rift shoulders of the evolving passive/active margin. In
this general scenario, the different areas registered dis-
tinct evolutions through time.

Ossa-Morena Zone: Ossa-Morena was probably lo-
cated near and above an Early to Middle Cambrian rift
(or pull-apart) located close to the former suture between
Cadomia and Gondwana. It represents a displaced ter-
rane, having migrated from its former more external and
opened Gondwanan platform to its present day location
through the extrusion of the Iberian block during the final
Variscan collision. From a biogeographic view no narrow
relationship existed with Avalonia or Baltica, and faunas
correspond to a “hercynian” type, opposed to the “rhena-
nian” type observed in the Central Iberian and Cantabrian
areas. Parallels of faunal evolution with the Barrandian
area can be explained through the equivalent plate-tec-
tonic location along the margin of Prototethys.

Central Iberian Zone: The Central Iberian Zone
seems to represent an isolated rim basin behind the bor-
der of the rift system with formation of tilted blocks and
their conglomeratic fans originating near the fault planes.

West Asturian-Leonese Zone: The West Asturian-
Leonese Zone could represent a strike-slip/pull-apart envi-
ronment since the Lower Cambrian, and the strong subsid-
ence from the Upper Cambrian onwards seems to indicate
the neighborhood of a larger fault zone with rather great
changes of subsidence, induced by repeated extension
(grading from Prototethys rifting to Palaeotethys rifting).

Cantabrian Zone: In contrast to the Ossa-Morena
Zone, the Cantabrian Zone would be the expression of a
subsiding continental block in the hinterland of the rift
system, mentioned as “Umbral Cantabro-Ibérico” by Ar-
amburu et al. (2004).

After the rifting heralding the opening of the Pro-
totethys ocean, all four domains have in common a sub-
siding evolution indicating a renewal of rifting since the
Late Ordovician-Silurian accompanied by volcanic activ-
ity, confirming the extensional tectonics discussed for the
northern part of the Central Iberian Zone (Martinez Cat-
alan et al. 1992), and also for its southern limit (Gutiér-
rez-Marco et al. 1990), where it is accompanied by a
strong volcanic activity (Saupé 1973). It is during this ev-
olution that the Palaeotethyan rift appeared (Fig. 5), with
the contemporaneous drifting of the “Galatian Terranes”
(former Hun Superterrane; Stampfli et al. 2002) repre-
senting the future Variscan basement areas of Central Eu-
rope (Stampfli et al. 2006).
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