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Abstract: The geological complexity and the exotic character of several formations of the Montesinho Natural Park
(NE Portugal) print peculiar characteristics to the landscape. This part of the Iberia is characterized by the occur-
rence of a pile of allochthonous units thrusted over autochthonous Late Proterozoic and Palaeozoic metasediments
and igneous rocks. The two major exotic terranes comprise a continental allochthonous terrane of Precambrian to
Lower Cambrian age and a Silurian-Lower Devonian ophiolite complex thrusted by the allochthonous unit. More
recent Cenozoic tectono-sedimentary events left their imprints on the landscape, namely with the presence of three
unconformity-bounded sedimentary sequences. This complex geology has been detailed in recent scientific research
allowing an accurate reading of the landscape. However, if on one hand that complexity is a valuation factor, on the
other hand it renders the knowledge transfer to the general public more difficult. Raising public awareness of the
regional geodiversity and its heritage relevance is thus a challenge to undertake. In this paper an interpretative panel
is presented where the main features of the landscape and their relationship with the units and the geological process-

es are pointed out.

INTRODUCTION

The Portuguese national park system - which includes one
national park, twelve natural parks, nine natural reserves
and three protected landscapes, among other local areas
totalizing about 7% of the Portuguese territory - was creat-
ed almost exclusively for biological and cultural reasons.
As 1 many other countries, geology is absent from the
majority of the portuguese protected areas statutes (Brilha
2002). Some efforts are being developed by Portuguese
geologists in order to change this situation. On the other
hand, the integration of relevant geological information in
the park management plans is now desired by park man-
agers. In this context, a project of inventory and character-
ization of the geological heritage is under development in

two natural parks from north-eastern Portugal (Dias and
Brilha 2002).

The Montesinho Natural Park (MNP), one of the areas
under study, is limited by Spain in its northern and eastern
borders. It was established in 1979 constituting one of the
larger national protected areas with about 750 km2. Its cre-
ation was due to the harmony between the resident popula-
tion and the natural environment. About 9000 inhabitants
are distributed among 92 villages where ancient and rich
traditions were preserved due to the isolation. A rough
relief is the main reason for this isolation. The whole area
of the MNP is dominated by mountains, Montesinho on the
eastern part and Coroa on the western part.

The importance of the MNP isimultidisciplinary:

1) Particular geological setting (rich geodiversity
with several exotic formations);

ii) Biodiversity;

111) Archaeological richness (for instance, evidence of

ancient roman gold mining);

1V) Cultural traditions.

The complex and exotic geology and 1ts marks on the land-
scape are the main geological characteristics of this park.
Landscapes and their conservation are very important in
protected areas management (Phillips 1997) and in nature
conservation as a whole (Gonggrijp 1999). Denoting the
high importance of landscapes, the International Union for
Conservation of Nature (IUCN) defines Category V
(Protected Landscape/Seascape) as one of the six types of
protected areas (http://iucn.org/themes/wcpa/pubs/pdfs/
WCPAInAction.pdf).

In this paper, we will present the strategy used for the pro-
duction of an interpretative panel to be located in a select-
ed viewpoint of the MNP. The main difficulty is related
with the association of two relevant factors: a complex
geology and a general public with low geological familiar-
ity. This hard task is strengthened because 45% of euro-
peans feel that they are neither interested nor informed
about science and technology and two thirds consider
themselves uninformed, according to a recent survey con-
ducted by the European Commission (http://europa.eu.int/
comm/public_opinion/archives/eb/ebs 154 en.pdf).
Nowadays, the Portuguese education system integrates
geology courses during some of the nine compulsory years.
Therefore, the general population is gradually gaining the
basis to understand basic geological information, which is
a key-factor for the increase of public awareness of geo-
logical heritage. This will also contribute for the empathy
between local people and MNP management, a key feature
to the success of any nature conservation policy (Elcome

and Baines 1999).



THE GEOLOGY AND LANDSCAPE OF
THE MONTESINHO NATURAL PARK

Autochthonous sequences of the Central Iberian Zone, as
well as a pile of thrust units of the "Galiza - Tras-os-
Montes" Zone, occur in the MNP area. The mafic and ultra-
mafic rocks of the Braganga Massif, one of the four
allochthonous massifs in northwest Iberia, is the main geo-
logical feature. The autochthonous sequence is mainly
composed of Ordovician quartzites and slates. The nappes
comprise from bottom to top (Ribeiro 1974; Iglésias et al.
1983; Ribeiro et al. 1990; Meireles 2000a,b):

1) Parautochthonous thrust complex, including metasedi-
ments of Silurian - Devonian age having lithological affini-
ties with the subautochthonous;

2) Lower allochthonous thrust complex of the Lower to the
Upper Palaeozoic;

3) A fragmented Palaeozoic ophiolite complex;

4) An upper continental allochthonous terrane of
Precambrian to Lower Cambrian age.

These nappes are thrust over a Silurian - Devonian subau-
tochthonous metasediment sequence. Variscan granitic
rocks also occur in the MNP area.

Finally, Cenozoic tectono-sedimentary events left their
imprints on the landscape, namely with the presence of

three unconformity-bounded sedimentary sequences
(Pereira 1997, 1999a,b; Meireles et al. 2002).

The late Variscan tectonic episodes caused the rupture of
the Iberian Meseta plateau. The Aveleda and Bacal surfaces
are inside a graben controlled by the NNE-SSW (Portelo
fault) and the N-S (Aveleda fault) fault systems. The
Portelo fault belongs to a major lineament of the late-
Variscan tectonic episode m NW Iberia (Braganca -
Vilariga fault system). This is a left-lateral strike slip fault
with uplift of the western block. The Aveleda fault was
reactivated as a dextral strike slip fault in late-Variscan
episodes (Meireles et al. 2002). |

- In the MNP, several local surfaces are well defined and
clearly identified from different sites, constituting remains
of the Iberian Meseta plateau. In general, each surface is
defined over distinct lithological units and is tectonically
controlled by major faults. This complex geology imprints
particular landscape features and plays an important role in
the natural heritage of this park. The relation between land-
scape and geology is the key for a first contact of the gen-
eral public with the MNP geology.

THE S. BARTOLOMEU PANEL

The use of interpretative panels in geology is common in
many places. In the last years, some authors give clues in
order to make these panels appropriate for general public
(Wilson 1994; Hose 1998; Hose 2000). Interpretation
strategies for protected areas must integrate multiple
resources. Dias and Brilha (2002) presented different ways
to deliver geological information to various target groups
in protected areas of NE Portugal.

The S. Bartolomeu panel is mainly addressed to the public
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with a basic geological background and, in particular, to
senior students and teachers. It will be set up on the view-
point- with the same name. This viewpoint was selected

because:

1) Allows a complete perspective of the eastern area
of the MNP; |

1) Is placed over mafic rocks from the lower conti
nental crust, a good example of the exotic charac
ter of the regional geology;

ii1) Allows good accessibility;

1v) Presents low vulnerability;

V) Is well known by the local population and men

tioned in tourist information.

The S. Bartolomeu panel intends to display the main geo-
logical features of this park, based on the following geo-
logical features and concepts:

Great lithological variety (slates, quartzites, mar
bles, amphibolites, granulites, peridotites, gneiss
es, granites, conglomerates, sands, and muds);
Endogenic processes as plate tectonics, magma
tism and metamorphism, represented by the
Paleozoic lithologies;

Exotic character of various lithologies as a result
of Paleozoic dynamic processes;

Tectonics of plate interiors and related strati
graphic units;

Geological cycle and orogeny;
Endogenic-exogenic interactions and landforms
development;

Geological time and landscape evolution.

1)

i1)

111)
1v)

v)

\%)
Vii)

This panel (130x100cm) includes different graphic
resources and small text boxes (Figure 1). A panoramic
photograph illustrates the main geomorphological features
- uplifted blocks and surfaces limited by major faults. The
caption over this photograph makes these features clear to
the public. The simplified geological map represents the
main lithologies and tectonics. Another simplified geomor-
phological map is used to help the identification of several
surfaces and fault limits. With this graphical support, the
viewer is challenged to recognise the landscape features
observed from this viewpoint.

Two photographs illustrate relevant sites suggesting a
detailed stop. The text in the panel is presented in three
boxes with the following titles:

1) A rich rock diversity;

ii) Reading the landscape;

111) How did geological processes influence the
landscape?

The landscape evolution is presented using a graphical
sketch that provides the understanding of the geological
processes through the geological time.

Finally, a lateral strip includes complementary information,
such as suggestions of trails and sites, indications for fur-
ther readings and contacts. -
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Figure 1. General view of the S.Bartolomeu interpretative panel, Montesinho Natural Park (NE



FINAL CONSIDERATIONS

The geology interpretation inside Portuguese protected
areas is just starting. As recognized by several authors, pro-
tected areas are very important for environmental educa-
tion. The lack of geological information in Portuguese
parks is very negative in the effort of raising public aware-
ness of geology. This paper deals with the production of an
interpretative panel as an initiative integrated in a wider
interpretative strategy for an area with high geological
complexity - the Montesinho Natural Park (NE Portugal).
This strategy will make available new tools to MNP man-
agers that can be used to promote holistic conservation
strategies in this protected area. Additionally, the school
population will also benefit with the implementation of
these interpretation products, converting the MNP mto a
true out-door classroom.
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