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Abstract

The Viar Basin, the largest of the Carboniferous basins in the Sierra Norte de
Sevilla UNESCO Global Geopark, has yielded an important fossil flora. The flora
is important stratigraphically and paleoecologically, and the collection sites have
significant heritage value as they were studied by eminent geologists of the late
Eduardo Mayoral Alfaro nineteenth and early twentieth centuries. The sedimentary succession was deposited
Department  of Earth = Sciences, in a continental setting and the well-preserved floral remains include a varied fern
University of Huelva, Av. Fuerzas flora with arborescent pecopterids as well as sphenopsids and pteridosperms. A
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ORCID: 0000-0002-2616-8640 key feature is the abundance of silicified conifer trunks, which include an almost
Email: mayoral@uhu.cs complete specimen found in 2005, some 17 m in length and weighing 12 tonnes; this
is one of the most complete specimens of this type in the European fossil record and

constitutes one of the most emblematic fossils of the Geopark.
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Introduction

The origin of the Sierra Norte de Sevilla Geopark
lies in the declaration of this region as a Natural
Park by Law 2/1989, of 18 July, which approves
the Inventory of Protected Natural Spaces of An-
dalusia. The Natural Park’s Management Plan
regulates and protects the elements of value in the
territory, including the geological heritage. Many
geosites of the Carboniferous basins are included
in the Andalusian Inventory of Geo-resources and
in the Geopark Inventory of Geosites and have
been proposed as International Geosites. The geo-
sites inventory registers six localities belonging to
this basin, including plant fossils and fossil trunks.

The Carboniferous flora in the Sierra Norte de Se-
villa Geopark has been known since the last half
of the nineteenth century (Macpherson 1879); it
was also recorded by Mallada (1927). The flora
occurs in the Alanis-San Nicolds del Puerto and
Viar basins (Simon 1941, 1943) and in the Gua-
dalcanal Basin, which lies just outside the north-
ern boundary of the Geopark and is, therefore, not
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considered here, although it has been widely ref-
erenced in the literature.

In Alanis-San Nicolas del Puerto, floral remains
1943) and
Mingarro (1962) and later, in much more detail,

were documented by Simon (1941,

by Broutin (1986), who recognized an Autunian
age for this succession. In the Viar Basin, Simon
(1941, 1943) described a flora that he assigned
to early Rotliegend age, now taken as essential-
ly equivalent to Autunian. Wagner & Mayoral
(2007) documented the flora and proposed an
Early Permian age, but in a review of the Carbon-
iferous flora of the Iberian Peninsula, Wagner &
Alvarez-Vazquez (2010) included the Autunian in
the highest Carboniferous (Gzhelian) and assigned
an uppermost Stephanian (mid to upper Autunian)
age to the Viar succession. Of particular signifi-
cance are the silicified tree trunks in both basins,
reported by Simon (1943), Broutin (1978, 1986),
Vozenin-Serra et al. (1991), Sierra and Moreno
(2004), and Wagner & Mayoral (2007).
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Figure 1. A Geological sketch map with location of the Viar and San Nicolas del Puerto Carboniferous basins.

Modified from TRAGSATEC (2011)
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Location

The Alanis-San Nicolas del Puerto Basin (15 km
x 4 km) comprises a number of erosionally dis-
connected outcrop areas within an irregularly de-
fined basin margin. From the southern outcrops
located about 600 m northeast of the village of
San Nicolas, the basin extends to the NW to the
nearby locality of Alanis (Fig. 1). The Viar basin
is a narrow, elongate area (33 km x 6 km), striking
NW-SE, comprising non-marine Upper Carbonif-
erous sediments in the Viar river valley.

Relevance of These Geosites

Of the two Carboniferous basins in the Geopark,
the most important, best studied and with the richest
and best-preserved floral record is the Viar basin.

The lower part of the Viar succession contains
abundant, well-preserved floral remains belonging
to at least 45 taxa. The flora reflects a humid envi-

ronment with abundant and varied ferns, including
arborescent pecopterids: Renaultia lebachensis,
Remia pinnatifida (Fig. 2H), Corynepteris angus-
tissima (Fig. 2F), Nemejcopteris feminaeformis,
Pecopteris densifolia (Fig. 2G), and Pecopter-
is puertollanensis among others; pteridosperms
(Mixoneura gimmii (Fig. 2D), Odontopteris os-
mundaeformis (Fig. 2A), and a new species of
Alethopteris to be compared with Alethopteris
brevis; and sphenopsids: e.g., Calamites multi-
ramis, Annularia carinata (Fig. 21), Annularia
sphenophylloides, Annularia spinulosa (Fig. 2J),
Calamostachys tuberculata (Fig. 2C), and Sphe-
nophyllum oblongifolium. Lycopsids are repre-
sented by Sigillaria brardii stems. Also recorded
are Cordaites leaves and a single, poorly preserved
fragment figured as Autunia conferta in Wagner &
Mayoral (2007) that Wagner & Alvarez-Vazquez
(2010) later attributed to Diplazites sp.

Figure 2. A) Odontopteris osmundaeformis
(Schlotheim) Zeiller. B) Pecopteris cf. mo-
nyi Zeiller. C) Calamostachys tuberculata
(Sternberg) Weiss. D) Mixoneura gimmii
(Remy) Wagner. E. Alethopteris cf. brevis
Weiss. F) Corynepteris angustissima (Ster-
nberg) Némejc. G) Pecopteris densifolia
Goppert. H) Remia pinnatifida (Gutbier)
Knight. 1) Annularia carinata Gutbier. J)
Annularia spinulosa Sternberg. Scale bar =
1 cm for all figured specimens.
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Conifers and Dichophyllum flabellifera were
found only in the upper part of the succession.
These higher levels also contain several horizons
with silicified logs that are interpreted to repre-
sent hillside forests. As mentioned above, one of
the outstanding fossils in the Geopark is a silici-
fied conifer trunk found in 2005 in the site known
as Cerro de los Pavones, in Almadén de la Plata

municipality, and described by Wagner and May-
oral (2007). This specimen is almost completely
preserved and attains a length of some 17 m with
a diameter of almost 1 m at the base, tapering
to some 25 cm at the top; the silicified specimen
weighs some 12 tonnes (Fig. 3A). It is currently
exhibited at the Cortijo El Berrocal Visitor Cen-
tre (Fig. 3B).

Figure 3. Silicified conifer trunk. A) View of the large, silicified tree trunk, 16.80-meter-long, in situ flat-lying. NW

of Cerro de los Pavones Viar Basin. B) Trunk on exhibit at Cortijo El Berrocal Visitor Center, Almadén de la Plata.

Geotourism and Geotrail Potential

The Viar basin is considered a high-level resource
within the geological heritage of Sierra Norte de
Sevilla Geopark: the geosite inventory registers
six localities belonging to this basin, including the
plants and fossil trunks.

The geoturism and geotrail potential is high. In the
Geo-Tourism Guide of the Sierra Norte de Sevilla
Geopark, one of the three major routes runs, in its
early part, through the Viar basin, visiting various
geosites, among them, the Geosite 26 “Fossil Flo-
ra” where the visitor can observe most of the flora
and trunks described above.

New short geo-routes have been designed and im-
plemented in 2020 complementing the route of
observation of the paleoflora where fluvial-alluvi-
al and volcanic outcrops can be visited (in the case
of the Alanis - San Nicolas del Puerto Basin).

Summary

The high historical and scientific value of the
Carboniferous deposits in Sierra Norte de Sevilla
Geopark lies in the rich and well-preserved fossil
flora. This flora is represented by ferns, pecopterid
tree ferns, pteridosperms, sphenopsids, and large
and abundant silicified conifer trunks. Among the
latter, a large specimen, which is one of the most
complete and best-preserved in the European fos-
sil record, is currently exhibited in one of the Vis-
itor Centers of the Geopark.
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