
15

DEVELOPMENT OF AN UPPER PALAEOZOIC
COMPOSITE FLOWER STRUCTURE ON THE
NORTHERN OSSA-MORENA CADOMIAN
BASEMENT (IBERIAN MASSIF):
THE MEGASTRUCTURE OF ASSUMAR
(NORTHEAST ALENTEJO, PORTUGAL)

M.Francisco PEREIRA 1 & J. Brandão SILVA 2

1 Depto. de Geociências. Universidade de Évora. Aptdo.
94. P-7002-554 Évora. Portugal.  (e-mail:
mpereira@uevora.pt)

2 Depto. de Geologia. Fac. de Ciências. Universidade de
Lisboa. C2-5º piso, Campo Grande. P-1700 Lisboa.
Portugal. (e-mail: jbsilva@fc.ul.pt)

The Megastructure of Assumar comprises an extensive and
representative outcrop of the Ossa-Morena Cadomian base-
ment characterized by a sedimentary and volcanic upper
Proterozoic sucession (“Serie Negra”) which is uncon-
formably overlain by upper Proterozoic/Lower Cambrian
felsic volcano-sedimentary series (Freixo-Segovia
Volcano-Sedimentary Complex) and by Lower Cambrian
platform sequences (Detritic-Carbonate Cambrian of
Assumar). The upper Proterozoic “Serie Negra” were
affected by a deformation event associated with interme-
diate to low-grade metamorphism which does not affect the
overlying uppermost Proterozoic/lowermost Cambrian
stratigraphic record and the pre-Variscan granitoids
(Barreiros granitoid complex and Barquete-Bedanais-
Aguilhão granitoid lineament).

The Variscan continuous deformation within the
Megastructure of Assumar is characterized by composite
flower structures built along sinistral strike-slip fault
systems, consistent with a transpressional setting.

Despite the scarcity of geochronological and geochemical
information, which inhibits the establishment of definitive
correlations, one can recognize affinities between the
tectonostratigraphic and metamorphic record of the Mega-
structure of Assumar and the Olivenza-Monesterio antiform
(Spain), mainly based on field and petrographic studies.
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The lower parautochthonous variscan sequences occur in
the NE sector of Trás-os-Montes, near the boundary with
the subzone Galicia-Trás-os-Montes. The geology is char-
acterized by the structuring and emplacement of a pile of
thrust sheets, well exposed in the Morais and Bragança
Massifs, which together with the Galicia Massif creates a
sequence of sheets implanted on the autochthonous of the
Central Iberian Zone (CIZ).

The bases of the lithostratigraphic succession of the
autochthonous of the Bragança region was established by
Ribeiro (1974) and then modified and reviewed by
Meireles et al. (1995), Meireles (1997) and Ribeiro &
Pereira (1997). The succession is mostly composed by
Ordovician quartzites with iron bands and shales, followed
by an amalgamated unit mainly of Silurian age composed,
at the bottom, of black phyllites and greywackes with
quartzites, lidites and limestone intercalations, and at the
top, by a volcanosedimentary complex (purple shales and
bimodal volcanics) interbedded in shales, quartzites and
limestones. A poorly dated flysch unit of Upper Devonian
age also occurs. It has been referred as the Gimonde
Formation (Pereira et al., 1982).

The aim of the present work is to investigate the palyno-
logical contents of the Gimonde Formation, located in the
transition autochthonous-lower parautochthonous
sequences of the Bragança Massif. This unit is character-
ized by shales and greywackes, rich in plant debris, of
Upper Devonian to Lower Carboniferous age (Teixeira &
Pais, 1973; Pérez Estaun, 1974).

The recovered assemblages of spores are assigned to the
Archaeoperisaccus ovalis-Verrucosisporites bulliferus
(OB) Biozone, of Frasnian age (Upper Devonian).

A detailed sampling through the Gimonde Formation in the
Gimonde road and Quintanilha road sections yielded spores
of the species Aneurospora greggsii, Densosporites devon-
icus?, Geminospora lemurata and Verrucosisporites
scurrus. Spores are very badly preserved but are assigned
to the Givetian/Frasnian boundary.

The Rio de Onor road section provided a rich spore assem-
blage that includes Aneurospora greggsii, Auroraspora sp.,
Archaeoperisacus cf. ovalis, Contagisporites optivus,
Hymenozonotriletes deliquescens, Lophozonotriletes sp.,
L. media, Retispora archaeolepidophyta, Samarisporites
sp., Retusotriletes sp., Verrucosisporites bulliferus,
V. scurrus, V. premnus and V. tumulentus assigned to the
ovalis-bulliferus Biozone of Frasnian age. The assemblage
is complemented by Lower Devonian reworked spores, that
include the species, Brochotriletes sp., Dictyotriletes
subgranifer, Emphanisporites microornatus, E. rotatus,
Knoxisporites riondae, Retusotriletes sp. and
Synorisporites verrucatus, typical of Lochkovian and
Praguian age. New investigations are been carried out in
the sense of identifying the Lower Devonian in the litho-
stratigraphic sequence of the NE of Trás-os-Montes.

The palynomorph assemblages have proved to be an useful
tool for precise dating of the Devonian formations in the
Bragança region. These results allow the previous datings
based on plants remains (Teixeira & Pais, 1973; Pérez
Estaun, 1974) to be refined and prove to be very important
for structural and geodynamic reconstructions.

Thus, spore assemblages recovered from the Gimonde
Formation indicates an age close to the Givetian/Frasnian
boundary. Further north in the Rio de Onor section, data
from spores indicates a Frasnian age. Reworked spores of
Lochkovian to Praguian age are also present in the assem-
blages.
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The Serra de São Mamede, in the NE region of the Alentejo
province, Portugal, defines a 30 km long topographic ridge
situated at the southern border of the Central Iberian Zone
(CIZ). Besides Ordovician granites occurring along its
southern flank, the region is also known for the Palaeozoic
siliciclastic sequence of which the Ordovician to Silurian
component is here synthetically examined.

A revision of the regional geological map sheets in progress
has allowed the identificatin of several composite strati-
graphic sections in the northern and southern flanks of the
São Mamede syncline and across the Alegrete-Esperança
ridge, which taken as a whole lead to the following prelim-
inary conclusions:

1. The Ordovician is represented, from the bottom to the
top, by: (a) the so-called Armorican Quartzite (quartzites
with Cruziana), a succession of quartzites and interbedded
conglomerate layers of Arenig age, whose thickness
changes from 10 to 100 m; (b) a 100 m thick interval
composed of shales and siltstones which yielded graptolites
of Oretanian age; (c) a sandstone packet (10 m) followed by
20-30 m of dark grey shales; (d) a succession of bioturbated
and lenticular sandstones of about 30 m in thickness, that
ressembles the Cabeço do Pião Formation of the Amêndoa-
Mação Syncline (Young, 1990), of Caradoc age; (e) a thin
bedded silty/shale suite, with some fine sandstone inter-
calations, of about 60 m in thicknesss, whose lower part
shows spheroidal weathering affecting the shales, a litho-
logical characteristic that is quite common in the Casal
Carvalhal Formation (Young, 1990) of late Ashgill age, that
crops out in the Buçaco, Dornes and Amêndoa-Mação
synclines.

2. The Silurian comprises the following main units: (a) a
10-20 m thick unit of dark and pyrite-rich quartzites
showing strong affinities with the Vale da Ursa Formation
(Cooper, 1980) of the Dornes and Amêndoa-Mação

synclines; (b) a 30-40 m thick succession of black shales,
locally micaceous and rich in fossiliferous nodules, litho-
logically similar to the Aboboreira Formation of the
Mação-Amêndoa syncline (Romão et al., 1998), that
provided graptolites from Llandovery to late Wenlock age;
(c) a lithological sequence composed of unfossiliferous
shales and siltstones, with a thickness in excess of 80 m,
that becomes more rich in sandstone beds upwards; (d) the
Silurian-Devonian boundary is not exactly known, being
probably situated elsewhere in the upper sandstones which
bear faunas (trilobites, brachiopods, etc.) of Lower
Devonian age.

The Ordovician and Silurian sequences of the Serra de São
Mamede region have many stratigraphic and sedimento-
logical characteristics in common with those of several
other regions situated at the southern border of the CIZ,
both in Portugal (Valongo, Buçaco, Dornes, Amêndoa-
Mação) and Spain (Sierra de San Pedro, Soldevila, 1992;
Almadén, El Centenillo, etc., Gutiérrez-Marco et al., 1998).
This indicates that all these regions were part of the same
major sedimentary basin, in this case a huge epicontinental
sea (Oliveira et al., 1992).
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A very low-grade metasedimentary succession crops out
forming the 120 km long pre-Ordovician core of the
Alcudia river anticline in the south of the Central Iberian
Zone. The presence of an angular unconformity was
reported by a student of Prof. Lotze, Redlin (1955)
separating what he considered a Lower Cambrian with
limestones from an underlying turbiditic Precambrian
sequence. These results were not following Lotze’s ideas
and thus the results were almost forgotten. An important
mining evaluation project carried out in this anticline
during the 70’s rediscovered the unconformity and made
popular the name Alcudian, which became a definitive
reference for the correlations in the upper Proterozoic from
the southern half of the Iberian Massif.

Later, the names Lower Alcudian and Upper Alcudian were
used with a chronostratigraphic purpose, and they are found
throughout the geological papers, but surprisingly, there is
nothing like a formal definition of its units or a description
of the sedimentology of the corresponding sequences. In
addition to this, the late Precambrian age used by most of
the recent authors is different from the age that can be
deduced from recent palaeontological findings.

The lower unit (Lower Alcudian or Extremenian Dome
Group), which base has never been found in the Central
Iberian Zone, is Proterozoic (Riphean or Lower Vendian)
and shows turbiditic characteristics. Above, the Upper
Alcudian lies on an angular unconformity, locally with
associated palaeoalteration. It is here subdivided into five
lithostratigraphic units with range of Formation, which are
from the base towards the top: (a) Tamujar Formation,
formed by graywackes and arkoses; (b) Hinojosas
Formation, with characteristic banded shales, graywackes,
conglomerates and dolostone lenses, rich in trace fossils;
(c) Lower shaley Formation formed mainly by shales;  (d)
the impressive conglomeratic San Lorenzo Formation; and
(e) Upper shaley Formation where the shales predominate,
but the base is formed by sandstones and graywackes,
containing small shelly fossils.

The age of the Upper Alcudian, based on its trace fossil and
microfossil content is Lower Cambrian (the basal four
formations are Nemakit-Daldynian and the fifth formation
is Tommotian). The Upper Alcudian is thus younger than
the typical rocks from the Ibor Group, and therefore the
attribution to this unit should be abandoned. The name
Alcudian was taken from this locality; so if we maintain it
for local materials, the units forming the rest of the mate-
rials lying above the intra-Alcudian unconformity in the
Central Iberian Zone, many of which are still Proterozoic
(Upper Vendian), should be redefined or revised.


