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During the last two decades a renewed interest emerged in the sci-
entific community for geoheritage, geoconservation and geotourism
research. This was the reason for the International Association of
Geomorphologists (IAG) for creating a specific working group (WG)
on geomorphosites, that is the geomorphological part of geoheritage,
in 2001. This paper reviews the main improvements made in the field
of geomorphosite research during the period 2001-2012. A first do-
main of research concerned conceptual studies, in particular the defin-
ition of geomorphosites and the question of their value, as well as the
links between geomorphological heritage and geodiversity. Some
members of the WG also developed specific methods to assess geo-
morphosites and proposed guidelines for their mapping and the rea-
lisation of geoproducts. The work carried out during the last decade
allows us to propose new perspectives, in particular on scale issues,
the relationships between geoheritage and geodiversity assessment, the
elaboration of guides of practices, and the integration with other di-
sciplines (social and educational sciences, computer sciences, process
geomorphology).
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INTRODUCTION

The whole Earth surface is made of landforms; some
of them are difficult to detect (e.g., microtopographical
forms in lowland areas), others are very spectacular (Migon,
2010) and catch the eye, and some are even recognised by
UNESCO as World Heritage Sites for their geomorpho-
logical value (Migon, 2009; Panizza, 2009; Badman, 2010).
Spectacular landforms (fig. 1) have attracted humans since
immemorial times (e.g., Uluru in Central Australia, see Twi-
dale, 2010; the Bandiagara escarpments in Dogon land,
Mali, see Le Drezen, 2008; the Machu Pichu Inca sanc-
tuary, Peru, see Vilimek & a/iz, 2007). The initiation of
tourism in several parts of the world was influenced by the
presence of impressive landforms (glacial landscapes in the
Alps; Reynard & aliz, 2011) and the first national parks in
Northern America were created in the 1870s in areas with
beautiful mountain landforms (Héritier & Laslaz, 2008).

Since the 1990s, a growing interest for the heritage val-
ue of geology and geomorphology has been observed in
several parts of the world, in relation to geoconservation
(Martini, 1994; Gray, 2004; Burek & Prosser, 2008), geot-
ourism (Dowling & Newsome, 2006), and geopark issues
(Zouros, 2004). In this context, during the 5th Interna-
tional Conference on Geomorphology held in Tokyo in
2001, the International Association of Geomorphologists
(IAG) decided to create a specific working group (WG)
on Geomorphological Sites, with the aim to improve
knowledge and scientific research on the definition, assess-
ment, mapping, promotion and conservation of geomor-
phological heritage. The WG is chaired by the two authors
of this paper, experiences have been shared during several
workshops and international conferences, and results have
been collected in several special publications (tab. 1). Sev-
eral intensive courses for Master and Ph.D students have
also been organised in Bagnes, Switzerland (2006), Lesvos,
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FIG. 1 - Some remarkable geomor-
phosites around the World. A:
The Twelve Apostles (Australia),
an active geomorphosite before
the collapse of one of the cliffs
(photo: B. Joyce). B: The Tsingy
of Madagascar classified as World
Heritage Site (photo: P. Coratza).
C: Glaciers of the Mont-Blanc
massif, France/Italy (photo: E.
Reynard). D: Isolated structural
landform in the Dolomites, Italy,
classified as World Heritage Site
(photo: E. Reynard). E: Structural
and weathering landforms in the
Dades valley, Morocco (photo: E.
Reynard). F: Coastal weathering
landforms at Bitou Cape, Taiwan,
situated in a geopark (photo: E.
Reynard).

TABLE 1 - Conferences and workshops organised by the working group (WG) on Geomorphosites of the International Association of Geomorphologists
(IAG), and the main collective publications edited during the last 12 years

Workshops and Conferences (in brackets main focus)

Main publications

Modena, 2002 (assessment); Cagliari, 2003 (assessment, mapping);
Mexico-City, 2003, IAG Regional conference (assessment)

Florence, 2004, 32nd International Geological Congress
(geomorphosites and culture)

Zaragoza, 2005, IAG International Conference (assessment and
mapping)
Lausanne, 2008 (cartography)

Brasov, 2008, IAG Regional conference (geomorphosites and human
heritage)

Lesvos, 2007 (geoparks and geotourism); Oslo, 2008 (conservation and
management strategies); Paris, 2009 (concepts, assessment, promotion);
Melbourne, 2009 (geomorphosites and geotourism)

Chambéry/Savoie, 2011, International Symposium on Geosite
management (geomorphosite management)

Piacente & Coratza (2005) - Geomorphological Sites and Geodiversity,
Il Quaternario; Reynard & Panizza (2005) - Geomorphosites: definition,
assessment and mapping, Géomorphologie: relief, processus, environnement.

Coratza & Panizza (2010) - Geomorphology and Cultural Heritage,
Memorie Descrittive per la Carta Geologica d’Italia.

Reynard & Coratza (2007) - Geomorphosites and geodiversity, Geographica
Helvetica.

Regolini-Bissig & Reynard (2010) - Mapping Geoberitage.

Giusti (2010) - From geosites to geomorphosites: how to decode the
landscape?, Géomorphologie: relief, processus, environnement, Giusti (2011)
and Reynard & aliz (2011) - Geomorphosites and geotourism, Geoberitage.

A volume of the Collection EDYTEM and a special issue of the journal
Geoberitage, to be published in 2013.
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Greece (2007, 2008), Braga, Portugal (2009), Evian, France
(2011), and a new edition is planned in 2013 in Lausanne,
Switzerland. Several Ph.D theses have been presented in
various universities, especially on methodological issues,
such as geomorphosite evaluation (Coratza, 2003; Pereira,
2006; Bruschi, 2007), mapping (Regolini, 2012); communi-
cation and promotion (Cayla, 2009; Ghiraldi, 2010; Mar-
tin, 2012), heritage making (Portal, 2010), and the study of
active processes related to geomorphosite management
(Bollati, 2011).

This paper proposes a review of the WG activities
since 2001, with a focus on definitions and characteristics
of geomorphosites, on assessment methodologies, on map-
ping issues, and on education and dissemination topics.

GEOMORPHOSITES: DEFINITION AND
CHARACTERISTICS

As research on geomorphosites is relatively new, the
concepts are not completely set and several efforts have
been made to define geomorphosites and their main cha-
racteristics.

Geomorphosites are a type of geosites (Grandgirard,
1999; Reynard, 2009a). Geosites may be considered as
portions of the geosphere that present a particular im-
portance for the comprehension of the Earth’s evolution
(Reynard, 2004a). They are testimonies of climate and en-
vironmental changes, as well as tectonic evolution and the
related changes in the history of life at the surface of the
Earth, and they allow the reconstruction of palacoprocess-
es, palaeoclimates, and palacoenvironments and the obser-
vation of current processes and geological features. For all
these reasons, geosites are considered as part of geoher-
itage, that should be conserved for the future generations,
as well as other natural and human heritage places. Cayla
(2009) proposed a distinction between #z-situ and ex-situ
geoheritage. Geosites (and, therefore, geomorphosites) are
in-situ geoheritage (visible in the field), whereas mineral or
fossil collections stored in museums are part of the ex-situ
geoheritage. Various terms have been used to qualify the
geomorphological heritage, like «geomorphological assets»,
«geomorphological goods», «geomorphological sites», «geo-
morphological geotopes» etc. (see Reynard, 2004b, 2009a
for a review). Since 2001, the term «geomorphosites» pro-
posed by Panizza (2001) is the most used term, and in
2005 the WG on Geomorphological Sites was renamed as
the WG on Geomorphosites.

Both geosites and geomorphosites, as part of geoher-
itage, have to be considered as the result of human va-
luation. In reality, if they are considered as heritage, it is
because society, especially geoscientists, but also conserva-
tionists or people in the tourist sector, give them a value.
Therefore, the issue of the value of geomorphosites has
been much debated between the members of the WG be-
cause it is from this concept that the various methods for
the evaluation of geomorphosites have been developed.
First of all, two main approaches have been developed for
defining what geomorphosites are (Reynard, 2004a): a re-

strictive one and a broader one. According to the restric-
tive definition, geomorphosites are considered as land-
forms that present a particular interest for the comprehen-
sion of the Earth and climate history (Grandgirard 1999).
Their evaluation should, therefore, be based essentially on
criteria characterising their scientific quality (rarity, exem-
plarity for the Earth Sciences, etc.). Other authors (Paniz-
za & Piacente, 1993; Panizza, 2001; Panizza & Piacente,
2003) proposed a broader definition, considering geomor-
phosites as landforms that present a certain value due to
human perception or exploitation. These authors distin-
guished four types of values: scientific, aesthetic, cultur-
al/historical, and economic. Successively, Reynard (2004b,
2005) and Reynard & aliz (2007) proposed to distinguish
two levels of value: the central (scientific) and additional
values (ecological, aesthetic, cultural and economic). Ser-
rano & Gonzalez-Trueba (2005) divided the value of geo-
morphosites into three categories: the scientific (or intrin-
sic) value, added or cultural values, including aesthetics,
cultural elements, education, etc., and a so-called use and
management value based on the evaluation of the accessi-
bility, fragility, vulnerability, intensity of use, risk of degra-
dation, state of conservation, impacts, quality of view, and
limits of acceptable change. The approach by Pereira &
alii (2007) divided the value of geomorphosites into four
parts: the scientific value, three additional values (cultural,
aesthetic and ecological value), use values (based on crite-
ria such as accessibility, visibility, present use of geomor-
phological interest, present use of other natural and cul-
tural interests, legal protection, and equipment and sup-
port services), and finally the protection value, related to
the integrity and vulnerability of the site. Finally, Giusti &
Calvet (2010) suggested the distinction between the cen-
tral (scientific) and additional values. As scientific values,
they considered not only the value related to the quality of
the site (that is its interest for the knowledge of the Earth
history), but also the value derived from the history and
epistemology of geomorphology (that is the interest of a
site for the geomorphology as science). They divided the
additional values into two groups: the cultural values, in-
cluding the aesthetics, the cultural identity, and the histor-
ical, political and religious interest, and the so-called soci-
etal values, that is the ecological, economical, educational,
epistemological and social interest for the society. This
short review shows that the conceptualisation related to
geomorphosites is still under construction. Nevertheless,
three groups of values can be highlighted: the scientific
value (that is the interest of sites for Earth history and for
the history and epistemology of geomorphology), several
additional values (aesthetic, ecological, and cultural in a
broad sense), and use and management values, that can be
divided in three sub-groups (educational value, economic
value, including the tourist value, and protection; tab. 2).
The scientific and additional values can be considered as
intrinsic values, whereas the management and use values
are to be related to the societal values in the sense of
Giusti & Calvet (2010).

In comparison to other geosites, three main character-
istics may be considered as specific to geomorphosites
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TABLE 2 - Values assessed and main criteria used by several assessment methods. Giusti & Calvet (2010) did not propose a method but much more
a conceptual analysis of various values (grey cells indicate that the criteria were not discussed)

Coratza &

Values and criteria Giusti (2005)

Bruschi &
Cendrero (2005)

Serrano &
Gonzalez-Trueba
(2005)

Reynard & alii  Pereira & alii  Giusti & Calvet
(2007) (2007) (2010)

Scientific value

X
X

ke

- interest for scientific research

- interest for epistemology of geomorphology
- rareness

- representativeness, exemplarity

- integrity

- diversity of elements

- association with other heritage sites X
- age, chronology, palacogeographical value

- morphotypes (genesis)

- dynamic

M
MR R A

Distinction scientific value / additional values
Distinction scientific value / use values X
- ecological value assessed
- cultural value assessed

M

- economical value assessed
- conditions of visit assessed (access, visibility) X
- state of protection assessed

- educational value assessed

- area, extent

Distinction intrinsic value / societal values

M

X

X
X X

M

X
X
X

T i i R
M M
MR K MR

M

(Reynard, 2004b; 2009a): the aesthetic dimension, the dy-
namic dimension and the imbrication of scales. Many ge-
omorphosites often have a central aesthetic character.
This is the reason why in several public policies on na-
ture conservation, geomorphosites are qualified as «na-
tural monuments» and why geomorphosites, especially
the large ones, are often considered as landscapes (Rey-
nard, 2005; 2009¢c). The second recurrent dimension is
the dynamic one. Geomorphosites are the type of geo-
sites that best allow the observation of current Earth dy-
namics and processes. The main issues in terms of geo-
heritage management related to active landforms are the
auto-destruction by the process activity (Bollati, 2011)
and the impacts of the active landforms on human activi-
ties. In the latter case, protection measures, that often
aim at reducing the process intensity, may oppose geo-
heritage management, that should, on the other hand,
tend to conserve the dynamic activity of the landform
(Smith, 2005; Smith & 4/, 2009; 2011). The scale dimen-
sion has not been fully addressed at the moment. The
challenge of scale in geomorphosite studies is the fact
that landforms range from the microforms (some cen-
timetres) to large landscapes. Also the complexity ranges
from single and relatively simple landforms (due to one
process) to complex geomorphological systems where
several processes interact. This question is particularly
challenging in the selection (Rodrigues & Fonseca, 2010)
and mapping (Carton & alii, 2005) processes.

The relationship between geomorphosites and geodi-
versity is the last conceptual issue that occupied the WG.
It is not the aim of this paper to discuss the concept of
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geodiversity (for a review, see for example Gray, 2004;
Zwolinski, 2004; Serrano & Ruiz-Flafo, 2007; Panizza &
Piacente, 2009; Serrano & Ruiz-Flafio, 2009). It is just to
be noted the great difference between the two concepts:
geomorphosites (and geoheritage in general) are a se-
lection of points of interest depending on the valuation
given by scientists (or the society in general) at a given
time, whereas geodiversity is intrinsic to nature, and
depends on the range of various geoscientific elements
(geological structures, landforms, soils, hydrological fea-
tures). Geodiversity and geoheritage interact but are not
synonymous.

ASSESSMENT

The growing interest in environmental management
has increased the demand for adequate tools to assess,
conserve and manage natural assets, including the geomor-
phological ones. Hence, the need to provide accurate cri-
teria to assess the landforms that deserve being identified,
known, safeguarded and promoted. In these circum-
stances, it is of paramount importance to define priorities
and a scale of values in order to make choices and to de-
fine decision strategies.

In literature, numerous methods are described for the
quantitative assessment of landforms. The earliest go back
to the 1970s and were generally developed by scholars
from English-speaking countries, in particular from the
United States of America. Some of these propose morpho-
metric measurement methods of diverse landscape compo-



nents, which are considered representative of the scenic
quality of a landscape. Others are more subjective and
concern the perception of an entire landscape in quantita-
tive terms (Panizza & Piacente, 2003). Nevertheless, the
limits of these assessment procedures are considerable, be-
cause they are either too subjective or based on an unnat-
ural subdivision of geomorphological assets.

In the last few years, several methods, based on the
measurement of specific features of geomorphosites, have
been increasingly applied. A problem found in almost all of
them is the subjectivity of assessment and, consequently,
the difficulty for one operator to replicate results obtained
by another (Bruschi & aliz, 2011). In fact, the scientific
quality of an asset is a purely indicative numerical value,
which can be subject to variations determined by the «aim»
(inventories, environmental impact assessment, tourism
promotion and popularisation), the «working scale» (in-
ternational, national, regional and local) and the «type of
methodology adopted» (direct and indirect or parametric
methods; see Bruschi & Cendrero, 2009). In general, all
methodologies inevitably imply a degree of subjectivity
since the intrinsic value of these environmental elements
cannot really be measured.

Concerning the objective of the evaluation, several at-
tempts have been made to assess the quality of geomor-
phological heritage, mainly in three domains: within the
context of environmental impact assessment (Bonachea &
aliz, 1995; Barba & alii, 1997; Rivas & aliz, 1997; Bruschi
& Cendrero, 2005; Coratza & Giusti, 2005) and land plan-
ning (Stiirm, 1994; Grandigirard, 1999); for inventories of
natural heritage sites (Serrano & Gonzales Trueba, 2005;
Reynard & aliz, 2007); and finally, and more recently, in
the context of tourist promotion (Pralong, 2005; Pralong
& Reynard, 2005) and management of nature parks
(Pereira & aliz, 2007; Zouros, 2007).

Working scale is an extremely important point in the
evaluation procedure as well as in many other geomor-
phosite research fields (inventory, mapping, etc.), which
influence the viewpoint of the operator: the results ob-
tained from studies conducted at different scales are not
interchangeable (Grandgirard, 1999).

Regarding the ranking methods used for geomorpho-
sites, two main types or categories can be recognised: di-
rect methods, where sites are valued through the synoptic
assessment by individual experts or groups of experts and
indirect or parametric methods, where a series of charac-
teristics or «parameters» are used for the description of
sites and evaluated separately, normally through the use of
numerical ranks (see Bruschi & a/zz, 2011, and reference
therein).

The development of assessment methods was one of
the main objectives of the WG. The original objective of
the WG was, after four years, to publish guidelines to as-
sess geomorphological sites. Nevertheless, the works have
shown that the development of general guidelines to be
used by all the countries was quite impossible; the choice
of assessment methods depends indeed drastically on the
objectives and the context of the research. For this rea-
son, the project of guidelines was abandoned and several

of the methods available were documented, taking into
account particularly those developed by members of the
WG (e.g., Coratza & Giusti, 2005; Bruschi & Cendrero,
2005; Serrano & Gonzalez Trueba, 2005, Reynard & alzi,
2007; Pereira & aliz, 2007; Bruschi & alii, 2011; Feuillet
& Sourp, 2011; Coratza & aliz, 2012). It is difficult to ex-
tract a common approach worth using in various con-
texts and countries. Nevertheless, it is possible to recog-
nise common and recurrent assessment criteria, like rari-
ty, representativeness and integrity, and others, for exam-
ple ecological value, palacogeographic importance, edu-
cational value etc., that are dependent on the context of
the assessment and on the aims of the research (Reynard
& alii, 2007). Of course, other methods, developed for
example at the national level and concerning all kind of
geosites exist.

MAPPING

Compared with research carried out in the field of
geomorphosite identification (Wimbledon & aliz, 1995;
Panizza, 2001), classification (Marchetti, 1999, and refer-
ence therein), and assessment (Reynard 2009b, and refer-
ence therein), geomorphosite mapping has not received
the same consideration in the past. A considerable im-
pulse to investigations on this topic was recently given by
the works of several authors especially in Europe (Car-
ton & aliz, 2005; Castaldini & a/i7, 2005 a and b; Bertac-
chini & alii, 2007; Bissig, 2008; Orrut & Panizza, 2009;
Rovere & alii, 2010; Regolini, 2012), where some meth-
ods for the cartographic representation of geomorpho-
sites, especially in the field of Earth Heritage promotion,
are illustrated.

The criteria commonly used for geomorphosite map-
ping and, more in general, geosite mapping so far, have
not seriously faced the problem of how these sites can be
represented in an immediate and easily understandable
form. Therefore, mapping landforms and processes could
help spread awareness of geoconservation among the ge-
neral public. Nevertheless, designing maps is not a sim-
ple procedure and in the codification phase (implementa-
tion of the map) several points should be considered
(Joly, 1997; Coratza & Regolini-Bissig, 2009), in parti-
cular when mapping geomorphosites efforts should be
made to identify and use symbols corresponding to the
following semiotic criteria (Bertin, 1967): communicative
immediacy, graphic originality and flexibility (Martin,
2012; Regolini, 2012).

Generally, although it is not possible to set up a stan-
dardised methodology valid for all purposes, considering
also the diversity of the geological and geomorphological
features of the landscape, it is nevertheless possible to
identify a methodological procedure for map implementa-
tion. The WG worked in this direction, identifying guid-
ing principles for geomorphosite mapping (Coratza & Re-
golini-Bissig, 2009, Regolini-Bissig, 2010; Regolini, 2012),
and it organised a specific workshop on these issues in
2008 in Lausanne (Regolini-Bissig & Reynard, 2010). As
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pinpointed by Coratza & Regolini-Bissig (2009), the ap-
proach for elaborating a map of geomorphosites can be
considerably different according to both the «aim» (cen-
sus with scientific purposes, appraisal and promotion of
geological heritage, conservation, etc.), the «working scale»
(international, national, regional, local) or the «final users
of the map» (tourists, students, consultants, etc.). Con-
cerning the aim’s issue, maps are produced and serve dif-
ferent purposes such as the assessment, conservation, man-
agement or promotion of geomorphosites. Each applica-
tion requires its own mapping principles in order to fulfil
the specific needs. Scale is an extremely important point in
mapping. From the cartographer’s point of view, a num-
ber of signs must be depicted in the limited space of a
map, using symbols able to adequately describe the por-
tion of territory represented at that particular scale (Ber-
tin, 1967). Indeed, the scale of the maps depends on the
area to be covered and the way in which the geomor-
phosites are to be visualised: point symbols, pictorial or
pictograph symbols, and classical geoscience mapping sym-
bols. Last but not least, when producing maps particular
attention should be given to the intended audience (Re-
golini, 2012): maps should not be designed in the same
way whether they are produced for scientists, planners,
students or tourists. Different map user groups have dif-
ferent requirements and map reading skills: a good map
for specialists is not necessarily a good map for non-spe-
cialists (Carton & aliz, 2005). Defining the intended audi-
ence helps to focus the mapping efforts and to produce
tangible maps.

Mapping may also depend on many other factors such
as the financial resources, which determines characteristics
of the map such as mapping techniques and print options,
scientific competences and technical means, which deter-
mine the choice of the maps’ form and size (paper or digi-
tal maps, material, and size of the map; Coratza & Regoli-
ni-Bissig, 2009; Regolini-Bissig, 2010; Regolini, 2012).

In the framework of the IAG WG, numerous exam-
ples of maps directed to a public of non-specialists in the
field of Earth heritage promotion (geotourism) can be
recognised. Particularly active in this research field were
the Ttalian and the Swiss scholars. Castaldini & alii
(2005a) proposed a methodological approach for the im-
plementation of geotourist maps based on the principle
of simplification. These maps (e.g., Castaldini & aliz, 2005b;
Bertacchini & aliz, 2007) combine the most evident geo-
logical-geomorphological aspects with fundamental tou-
rism information and emphasise only the landscape ele-
ments that the tourist can directly recognise and observe
by himself. Other researchers have studied the geomor-
phological risk in tourist areas (Piccazzo & aliz, 2007). In
this context, a methodology for the assessment and the
cartography of geomorphological hazards and vulnerabil-
ity of visitors along tourist trails (Coratza & aliz, 2008;
Pelfini & alzz, 2009) has been proposed. The Swiss schol-
ars have focused their research on the task of designing
interpretative maps and other communication material
(such as websites), analysing both the final users (their
knowledge of geomorphology, their perception of geo-
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morphological processes and landforms, and more in
general of geomorphological landscapes) and the imple-
mentation of the map (which visualisation, topographic
background, scale, symbols, etc.) in order to better un-
derstand the effectiveness of the interpretation of the
map (Bissig, 2008; Reynard & Berrebi, 2008; Martin &
Reynard, 2009; Regolini-Bissig & a/7z, 2009; Regolini-Bis-
sig, 2010; Martin, 2012; Regolini, 2012).

The fast technological advancement of digital electron-
ics and the consequent availability on the market of more
and more powerful and affordable computers have favoured,
also in the field of popularisation and mapping appraisal
of geomorphosites, the ever increasing use of electronic in-
struments and devices. The WG has, therefore, dedicated
a specific intensive course on the theme «Uszng numerical
technologies for the assessment and the promotion of geo-
sites» in Evian (France) from 5th to 7th September 2010.
Examples of this are offered by the web publication of geo-
logical-geomorphological itineraries and geotourist maps
(Gregori & Melelli, 2005; Barbieri & a/zz, 2008; Coratza &
alii, 2008; Ghiraldi & alzi, 2009; Martin & Reynard, 2009;
Martin, 2010, 2012).

EDUCATION AND DISSEMINATION

In modern societies, environmental problems of a most
pressing and urgent nature have arisen, but Earth Sciences
still occupy only a marginal role. This is difficult to justify,
considering the importance of Earth processes in the his-
tory and development of life and civilisation. Experience
shows that the population’s knowledge of geomorphologi-
cal processes and landforms is relatively poor. In most
countries, geomorphology is not part of the curriculum in
compulsory schools. Moreover, the transmission of geomor-
phological information by the media is very often vague,
even distorted. It is therefore necessary to find new paths
and communication strategies, which may fill this gap.
Moreover, the ever-growing consolidation of a new kind
of tourism, more sensitive to environmental issues, has giv-
en rise to rapid expansion of the «geotourism», a niche of
Nature tourism that has developed worldwide in the last
years, in which the main objects are geosites and geomor-
phosites. Furthermore, with cultural aspects, civilisation’s
heritage elements and leisure infrastructures, natural ele-
ments are among the main factors for the attraction of
tourist sites. Notwithstanding this, geomorphology is rarely
considered as major tourist material.

The TIAG WG felt, during these years, the need to in-
crease the visibility and sensitivity of geomorphology not
only in the scientific world and institutions but also in so-
ciety in general and to widespread awareness of geomor-
phology as a key factor of tourist attraction. Several exam-
ples of geotourism products, excursion and educational
footpaths with panels, equipped trails, geotourism and
tourism-environmental maps, books in hard copy and dig-
ital format, videos, virtual flights, multimedia and audio
CDs, etc., have been elaborated by members of the WG in
the last decade in several European countries. Very often,



these geoproducts provide interpretation of local geologi-
cal and geomorphological landscapes and landmarks (Dowl-
ing & Newsome, 2006; McKeever & aliz, 2006; Hose,
2008; Neto de Carvalho & Rodriguez, 2009; Dowling &
Newsome, 2010; Gordon, 2012), based on a pedagogic ap-
proach (e.g., Pralong, 2003; Marthaler, 2004; Sellier, 2009,
2010), and generally communicate with those who already
have some awareness of geology (Gordon, 2012).

Several authors have developed projects of geological
(5.1.) education for a wide audience with the creation and
installation of on-site information panels (see Mansur &
Soares da Silva, 2010; Miccadei & aliz, 2011; Cardozo
Moreira, 2012) and geological trails (see Garavaglia &
Pelfini, 2011; Wrede & Miigge-Bartolovi¢, 2012), the real-
isation of geotourist maps (see Castaldini & a/zz, 2005b;
Faccini & aliz, 2008; Scalella & a/iz, 2008; Faccini & aliz,
2012), and the planning of geological excursions (see Pia-
centini & a/77, 2011). The common aim of this kind of ac-
tivities is to increase the awareness and the sensitivity of
young people to Earth Sciences (Piacentini & alzz, 2011).

Other research has highlighted the close relationship
between geoheritage and other natural and cultural her-
itage. The aim was to attract a wider public with little or
no apparent interest in geology per se by developing an
integrated-type tourism proposal. It was, for example,
the case for the tourist route linking the features of the
physical environment, the anthropogenic aspects and the
cultural significance characterising the ophiolitic ridges
in Emilia-Romagna, Italy (Bertacchini & a/z, 2003a); the
geological-literary itinerary developed by considering how
natural landscapes and their geological and geomorpho-
logical features have inspired literature, poetry, art and
music (Bertacchini & a/Z, 2003b; Gordon, 2012); the pro-
ject of Goethe’s journey in Italy, where the journey un-
dertaken by the great German writer by coach or boat
from the Alps to Sicily over 220 years ago was re-exam-
ined and a comparison between his geographical and ge-
ological observations and the most advanced theories of
Earth Sciences was made (Geyer & aliz, 2007; Panizza &
Coratza, 2012).

The analysis of geoproducts produced till now has
highlighted the neatly total lack of a clear and rigorous
methodological approach in drawing up these essays. Of
course the elaboration of this kind of products and facili-
ties is not a simple procedure and depends on many fac-
tors. Martin & a/zz (2010) proposed a methodological ap-
proach based on three steps and highlighting the necessity
to clearly define four main domains, the target public, the
site, the content/theme and the medium, before the fulfil-
ment of the product. A shared philosophy as proposed in
Martin & alii (2010) with the described methodological
approach for the implementation of geoproducts repre-
sents a first step. Therefore, the next challenges for the
international community of geomorphologists, and more
generally geologists, include the establishment of work-
ing guidelines and principles for the development of ef-
fective geoproducts. To do this, the improvement of a
larger co-operation with specialists of educational scien-
ces is fundamental.

CONCLUSIONS AND PERSPECTIVES

This paper has proposed an overview of the activities
of the members of the WG on Geomorphosites of the In-
ternational Association of Geomorphologists (IAG) over
the last twelve years. Several improvements have been
made in the conceptualisation of this new field of research,
and in several sub-areas such as assessment methods, map-
ping issues, and educational issues. Results have been col-
lected in several issues of international journals (tab. 1)
and in a book dedicated particularly to Master and Ph.D
students working on geomorphosite issues (Reynard &
aliz, 2009). Of course, it was not possible to refer in this
paper to all the works published until now, in particular
case studies and specific realisations. We have focused on
the main improvements, in particular: (i) the efforts made
for a better definition and conceptualisation of geomor-
phosites; (ii) the challenges related to the selection and
evaluation of geomorphosites, in particular the issue of
reducing subjectivity; (iii) the proposal of guidelines for
geomorphosite mapping, in particular in the geotourism
sector; (iv) the issue of interpretation of geomorphological
heritage, in particular the sensitive question of the ade-
quacy of geoproducts with the public needs and previous
knowledge.

Nevertheless, several questions have not been solved un-
til now, and several issues should be addressed in the future:

(i) The scale issue in geomorphosite studies is not
clearly addressed, even if it impacts on several domains
such as the assessment and cartography of geomorphologi-
cal heritage; in particular, more research is needed on the
means to integrate micro-landforms in geomorphosite se-
lection that has been restricted until now to medium to
large landforms and landscapes;

(ii) Relationships between geoheritage assessment and
geodiversity assessment may also be explored in the fu-
ture, especially in terms of geoconservation. In other
words, should geoconservation, and in particular the selec-
tion of sites worth being protected for future generations,
be derived from geodiversity evaluation or from geosite se-
lection?

(iii) The original objective of the WG, that is the elabo-
ration of a common methodology for the assessment of
geomorphosites, could not be reached mainly because of
geographical and societal particularities. Nevertheless, guide-
lines such as those proposed by Coratza & Regolini-Bissig
(2009) for the mapping issues, or those proposed by Mar-
tin & aliz (2010) for the elaboration of geotourist products,
are particularly useful and a book of good practices in the
fields of geomorphological heritage assessment, cartogra-
phy and interpretation should be encouraged;

(iv) The integration of geomorphosite studies with
other scientific domains is needed, in particular with edu-
cational and social sciences in the field of public character-
isation, with computer sciences in the field of knowledge
dissemination using digital technologies, with political and
law sciences in the field of geoconservation, and with
process geomorphology in the management of geomor-
phosites, in particular dynamic environments.

165



REFERENCES

BADMAN T. (2010) - World Heritage and geomorphology. In: Migon P.
(Ed.), «Geomorphological Landscapes of the World». Springer,
Dordrecht, 357-368.

BarBa F.J., REMONDO J. & Rivas V. (1997) - Propuesta de un procedi-
miento para armonizar la valoracion de elementos del patrimonio
geolégico. Zubia, 15, 11-20.

BARBIERT M., CORATZA P. & PIACENTINI D. (2008) - I/ GIS per la gestione
e la valorizzazione del patrimonio geologico: esempi in Alta Val Badia
(Dolomti, Italia). Memorie Descrittive Carta Geolologica d’ltalia,
78,7-12.

BERTACCHINT M., CORATZA P. & PIACENTE S. (2003a) - Le «Pietre del
Diavolo» tra borghi e castelli nell’ Appennino emiliano. Un percorso
culturale nel paesaggio ofiolitico. In: Piacente S. & Poli G. (Eds.), «La
Memoria della Terra, la Terra della Memoria». L’Inchiostroblu, Bo-
logna, 62-71.

BERTACCHINI M., CORATZA P. & PIACENTE S. (2003b) - Paesaggi culturali
tra geologia e letteratura nel 900 in Emilia-Romagna. In: Piacente S.
& Poli G. (Eds.), «<La Memoria della Terra, la Terra della Memoria».
L’Inchiostroblu, Bologna, 77-82.

BERTACCHINI M., BENITO A. & CASTALDINI D. (2007) - Carta geo-archeo-
turistica del territorio di Otricoli (Terni, Umbria). In: Geologia e Turi-
smo - beni geologici e geodiversita. Atti del 3° congresso nazionale,
Bologna 1-2-3 marzo 2007. Regione Emilia-Romagna - Associazione
Italiana Geologia e Turismo, Bologna, 213-220.

BERTIN J. (1967) - Sémiologie graphique: les diagrammes, les réseaux, les
cartes. La Haye, Paris, 431 pp.

BissIG G. (2008) - Mapping geomorphosites: an analysis of geotourist maps.
Geoturystika, 3(14), 3-12.

BoLLaTl 1. (2011) - Active geomorphosites in different morphoclimatic
environments: processes, evolution, erosion rates and strategies for edu-
cational dissemination. Ph.D Thesis, University of Milan, 270 pp.

BONACHEA J., BRuscHI V., REMONDO J., GONZALEZ-DiEZ A., SALAS L.,
BERTENS J., CENDRERO A., OTERO C., GIUSTI C., FABBRI A., GONZA-
LEZ-LASTRA J. & ARAMBURU J. (2005) - An approach for quantifying
geomorphological impacts for EIA of transportation infrastructures: a
case study in northern Spain. Geomorphology, 66, 95-117.

BruscHr V.M. (2007) - Desarrollo de una metodologia para la caracteriza-
cién, evaluacion y gestion de los recursos de la geodiversidad. Ph.D
Thesis, University of Cantabria, 355 pp.

BruscHI V.M. & CENDRERO A. (2005) - Geosite evaluation: can we mea-
sure intangible values? 11 Quaternario, 18(1), 293-306.

BruscHI V.M. & CENDRERO A. (2009) - Direct and parametric methods for
the assessment of geosites and geomorphosites. In: Reynard E., Corat-
za P. & Regolini-Bissig G. (Eds.), «Geomorphosites». Pfeil, Miin-
chen, 73-88.

BruscHI V.M., CENDRERO A. & CUESTA ALBERTOS J.A. (2011) - A statisti-
cal approach to the validation and optimisation of geoheritage asses-
sment procedures. Geoheritage, 3, 131-149.

Burek C.V. & PRrossER C.D. (2008) (Eds.) - The history of geoconser-
vation. The Geological Society, London. Special Publication 300,
312 pp.

CARDOZO MOREIRA J. (2012) - Interpretative panels about the geological
heritage - a case study at the Iguassu Falls National Park (Brazil).
Geoheritage, 4(1-2), 127-137.

CARTON A., CORATZA P. & MARCHETTI M. (2005) - Guidelines for geo-
morphological sites mapping: examples from Italy. Géomorphologie:
relief, processus, environnement, 3, 209-218.

CASTALDINI D., VALDATI J. & ILIES D.C. (2005a) - The contribution of
geomorphological mapping to environmental tourism in protected
areas: examples from the Apennines of Modena (northern Italy). Revi-
sta de Geomorfologie, 7, 91-106.

CASTALDINI D., VALDATI J., ILIES D.C. & CHIRIAC C. (2005b) - Geo-touri-
st map of the Natural Reserve of Salse di Nirano (Modena Appennines,
Northern Italy). 1l Quaternario, 18(1), 245-255.

166

CAYLA N. (2009) - Le patrimoine géologique de 'arc alpin. De la média-
tion scientifique a la valorisation géotouristique. Ph.D Thesis, Univer-
sity of Savoie, 307 pp.

CORATZA P. (2003) - Geomorphological sites: research, assessment and im-
provement. Ph.D Thesis, University of Modena and Reggio Emilia,
136 pp.

CoraTZA P. & Giustt C. (2005) - Methodological proposal for the as-
sessment of the scientific quality of geomorphosites. 11 Quaternario,
18(1), 307-313.

CoraTZA P. & REGOLINI-BISSIG G. (2009) - Methods for mapping geo-
morphosites. In: Reynard E., Coratza P. & Regolini-Bissig G. (Eds.),
«Geomorphosites». Pfeil, Miinchen, 89-103.

CORATZA P. & PaNizza M. (2010) (Eds.) - Geomorphology and Cultural
Heritage. Memorie Descrittive Carta Geologica d’Italia, 87, 189 pp.

CORATZA P., GHINOI A., PIACENTINI D. & VALDATI J. (2008) - Manage-
ment of geomorphosites in high tourist vocation area: an example of
Geo-Hiking maps in the Alpe di Fanes (Natural Park of Fanes-Senes-
Braies, Italian Dolomites). GeoJournal of Tourism and Geosites, 2(2),
106-117.

CORrATZA P., GALVE J.P., SOLDATI M. & TONELLI C. (2012) - Recognition
and assessment of sinkholes as geosites: Lessons from the Island of
Gozo (Malta). Quaestiones Geographicae, 31(1), 25-35.

DowLING R.K. & NEWSOME D. (2006) (Eds.) - Geotourism. Elsevier,
Amsterdam, 260 pp.

DowLING RK. & NEWSOME D. (2010) (Eds.) - Global geotourism per-
spectives. Goodfellow Publishers, Oxford, 266 pp.

Faccini F., Piccazzo M. & ROBBIANA A. (2008) - Environmental Geolo-
gical Maps of San Fruttuoso Bay (Portofino Park, Italy). Journal of
Maps, 4(1), 431-443.

Faccing F., ROCCATI A. & FIRPO M. (2012) - Geo-hiking map of Mt. Pen-
na and Mt. Aiona area (Aveto Natural Park, Italy). Journal of Maps,
8(3), 293-303.

FEUILLET T. & Sourp E. (2011) - Geomorphological heritage of the Pyre-
nees National Park (France): Assessment, clustering, and promotion of
geomorphosites. Geoheritage, 3, 151-162.

GARAVAGLIA V. & PELFINI M. (2011) - Glacial geomorphosites and related
landforms: A proposal for a dendrogeomorphological approach and
educational trails. Geoheritage, 3, 15-25.

GEYER M., BIssIG G., MAUL G., MEISSNER M., PETEREK A., PUSTAL I. &
ROHLING H.-G. (2007) - Goethe und die Geologie - Ein geoturistisches
Nutzungskonzept zu den geologischen Betrachtungen in den Schriften
Johann Wolfgang von Goethes. Schriftenreihe der Deutschen Gesell-
schaft fiir Geowissenschaften, 51, 61-66.

GHIRALDI L. (2010) - Geomatics application for evaluation and exploita-
tion of geomorphosites in Piemonte region. Ph.D Thesis, University of
Modena and Reggio Emilia, 204 pp.

GHIRALDI L., CORATZA P., PEROTTI L., MARCHETTI M. & GIARDINO M.
(2009) - Enhancing the knowledge and the exploitation of sites with a
geotourist value: a Web-GIS application for the Middle Tanaro Valley
(Cuneo, Italy). In: «Proceedings, 6th European Congress on Regional
Geoscientific Cartography and Information Systems». Miinchen, 2009,
June 9-12, 254-256.

Gi1usTI C. (2010) - Introduction to the thematic issue: «From Geosites to
Geomorphosites: how to decode the landscape? Geodynamic processes,
surficial features and landforms, past and present environments». Géo-
morphologie: relief, processus, environnement, 2, 123-130.

Giustt C. (2011) (Ed.) - Geomorphosites 2009: raising the profile of geo-
morphological heritage through iconography, inventory and promotion.
Proceedings volume of the International Symposium on Geomor-
phology Paris-Sorbonne University (France), 2009, June 10-12. Uni-
versité de Paris-Sorbonne, Paris, 368 pp.

GrusTi C. & CALVET M. (2010) - L'inventaire des géomorphosites en Fran-
ce et le probleme de la complexité scalaire. Géomorphologie: relief,
processus, environnement, 2, 223-244.

GORDON J.E. (2012) - Rediscovering a sense of wonder: Geoberitage, geotou-
rism and cultural landscape experiences. Geoheritage, 4(1-2), 65-77.



GRANDGIRARD V. (1999) - L’évaluation des géotopes. Geologica Insubrica,
4, 59-66.

GRAY M. (2004) - Geodiversity. Valuing and conserving abiotic nature.
Wiley, Chichester, 448 pp.

GREGORI L. & MELELLI L. (2005) - Geotourism & Geomorphosites: The
G.LS. Solution. 1l Quaternario, 18(1), 285-292.

HERITIER S. & LASLAZ L. (2008) - Les parcs nationaux dans le monde. Pro-
tection, gestion et développement durable. Ellipses, Paris, 312 pp.

HOSE T.A. (2008) - Towards a history of geotourism: definitions, antece-
dents and the future. In: Burek C.V. & Prosser C.D. (Eds.), «The
history of geoconservation». Geological Society, London, Special
Publications, 300, 37-60.

Jory F. (1997) - Glossaire de géomorphologie. Base de données sémiologi-
ques pour la cartographie. Armand Colin, Paris, 325 pp.

LE DREZEN Y. (2008) - Dynamiques des paysages de la vallée du Yamé
depuis 4000 ans. Contribution a la comprébension d'un géosystéme
soudano-sahélien. (Ounjougou, Pays dogon, Mali). Ph.D. Thesis, Uni-
versity of Caen - Basse Normandie, 418 pp.

MANSUR K.L. & SOARES DA S1LvA A. (2010) - Society’s response: Asses-
sment of the performance of the «Caminhos Geoldgicos» («Geological
Paths») Project, State of Rio de Janeiro, Brazil. Geoheritage, 3, 27-39.

MARCHETTI M. (1999) - Il censimento dei beni geologici. In: Poli G. (Ed.),
«Geositi: testimoni del tempo. Fondamenti per la conservazione del
patriomonio geologico». Regione Emilia Romagna, Bologna, 69-85.

MARTHALER M. (2004) - Lecture et analyse d'un paysage: Zermatt et le
Cervin. Un exemple de la mémoire de la Terre révélée par les panora-
mas. In: Reynard E. & Pralong J.-P. (Eds.), «Paysages géomorpholo-
giques». Institut de Géographie, Lausanne, Travaux et Recherches,
27, 51-66.

MARTIN S. (2010) - Geoheritage popularisation and cartographic visualisa-
tion in the Tsanfleuron-Sanetsch area (Valais, Switzerland). In: Regoli-
ni-Bissig G. & Reynard E. (Eds.), «Mapping Geoheritage», Institut
de géographie, Lausanne, Géovisions, 35, 15-30.

MARTIN S. (2012) - Valoriser le géopatrimoine par la médiation indirecte et
la visualisation des objets géomorphologiques. Ph.D Thesis, University
of Lausanne, 288 pp.

MARTIN S. & REYNARD E. (2009) - How can a complex geotourist map be
made more effective? Popularisation of Tsanfleuron heritage (Valais,
Switzerland). In: «Proceedings, 6th European Congress on Regional
Geoscientific Cartography and Information Systems». Miinchen, 2009,
June 9-12, 261-264.

MARTIN S., REGOLINI-BISSIG G., PERRET A. & KozLIK L. (2010) - Elabo-
ration et évaluation de produits géotouristiques. Propositions méthodo-
logiques. Téoros, 29(2), 55-66.

MARTINI G. (1994) (Ed.) - Actes du premier symposium international sur
la protection du patrimoine géologique. Mémoires de la Société géolo-
gique de France, 165 pp.

MCcKEEVER P.J., LARWOOD J. & McKIRDY A.P. (2006) - Geotourism in
Ireland and Britain. In: Dowling R.K. & Newsome D. (Eds.), «Geo-
tourism». Elsevier, Amsterdam, 180-198.

MiccADE! E., PIACENTINI T. & EspPosiTo G. (2011) - Geomorphosites and
geotourism in the Parks of the Abruzzo Region (Central Italy). Geohe-
ritage, 3(3), 233-251.

MIGON P. (2009) - Geomorphosites and the World Heritage List of

UNESCO. In: Reynard E., Coratza P. & Regolini-Bissig G. (Eds.),
«Geomorphosites». Pfeil, Miinchen, 119-130.

MIGON P. (2010) (Ed.) - Geomorphological Landscapes of the World.
Springer, Dordrecht, 375 pp.

NETO DE CARVALHO C. & RODRIGUES J. (2009) (Eds.) - New challenges
with geotourism. Proceedings of the VIII European Geoparks Confe-
rence, Idanha-a-Nova, Portugal, 285 pp.

ORRU P. & PaNIzzA V. (2009) - Assessment and management of submer-
ged geomorphosites. A case study in Sardinia (Italy). In: Reynard

E., Coratza P. & Regolini-Bissig G. (Eds.), «Geomorphosites». Pfeil,
Miinchen, 201-212.

PaNIzza M. (2001) - Geomorphosites: concepts, methods and example of geo-
morphological survey. Chinese Science Bulletin, 46, Suppl. Bd, 4-6.

PaNIzza M. (2009) - The geomorphodiversity of the Dolomites (Italy): A
key of geoberitage assessment. Geoheritage, 1, 33-42.

PaNIZzA M. & PIACENTE S. (1993) - Geomorphological assets evaluation.
Zeitschrift fur Geomorphologie, Suppl. Bd 87, 13-18.

PANIZza M. & PIACENTE S. (2003) - Geomorfologia culturale. Pitagora
Editrice, Bologna, 350 pp.

PaNIzza M. & PIACENTE S. (2009) - Cultural geomorphology and geo-
diversity. In: Reynard E., Coratza P. & Regolini-Bissig G. (Eds.),
«Geomorphosites». Pfeil, Miinchen, 35-48.

PaNizza M. & CORrATzA P. (2012) (Eds.) - 1] «Viaggio in Italia» di |'W.
Goethe e il paesaggio della geologia. ISPRA, Roma, 112 pp.

PELFINI M., BRANDOLINI P., CARTON A. & P1ccazzo M. (2009) - Geotou-
rist trails: a geomorphological risk-impact analysis. In: Reynard E., Co-
ratza P. & Regolini-Bissig G. (Eds.), «Geomorphosites». Pfeil, Miin-
chen, 131-143.

PEREIRA P. (2006) - Patriménio geomorfolégico: conceptualizagao, avaliagio e
divulgacio. Aplicacio ao Parque Natural de Montesinho. Ph.D Thesis,
University of Minho, 370 pp.

PEREIRA P., PEREIRA D. & CAETANO ALVES M.L. (2007) - Geomorphosite
assessment in Montesinho Natural Park (Portugal). Geographica Hel-
vetica, 62, 159-168.

PIACENTE S. & CORATZA P. (2005) (Eds.) - Geomorphological sites and
geodversity. Il Quaternario, 18(1), 332 pp.

PIACENTINI T., CASTALDINI D., CORATZA P., FARABOLLINI P. & MICCADEI
E. (2011) - Geotourism: some examples in northern-central Italy.
GeoJournal of Tourism and Geosites, 4(2), 240-262.

Piccazzo M., BRANDOLINI P. & PELFINI M. (2007) (Eds.) - Clima e ri-
schio geomorfologico in aree turistiche. Bologna, Patron, 356 pp.

PORTAL C. (2010) - Reliefs et patrimoine géomorphologique. Applications
aux parcs naturels de la facade atlantique européenne. Ph.D Thesis,
University of Nantes, 436 pp.

PRALONG J.-P. (2003) - Valorisation et vulgarisation des sciences de la Ter-
re. Les concepts de temps et d’espace et leur application a la randonnée
pédestre. In: Reynard E., Holzmann C., Guex D. & Summermatter
N. (Eds.), «Géomorphologie et tourisme». Institut de Géographie,
Lausanne, Travaux et Recherches, 24, 115-127.

PRALONG J.-P. (2005) - A method for assessing the tourist potential and
use of geomorphological sites. Géomorphologie: relief, processus, en-
vironnement, 3, 189-196.

PRALONG J.-P. & REYNARD E. (2005) - A proposal for a classification of
geomorphological sites depending on their tourist value. I/ Quaterna-
rio, 18(1), 313-319.

REGOLINI G. (2012) - Cartographier les géomorphosites. Objectifs, publics
et propositions méthodologiques. Ph.D Thesis, University of Lausan-
ne. Institut de géographie, Lausanne, Géovisions 38, 294 pp.

REGOLINI-BISSIG G. (2010) - Mapping geoheritage for interpretative pur-
pose: definition and interdisciplinary approach. In: Regolini-Bissig G.
& Reynard E. (Eds.), Mapping Geoheritage. Institut de géographie,
Lausanne, Géovisions 35, 1-13.

REGOLINI-BISSIG G. & REYNARD E. (2010) (Eds.) - Mapping Geoberitage.
Institut de géographie, Lausanne, Géovisions 35, 127 pp.

REGOLINI-BISSIG G., ALVES A., BRANDOLINI P., GARAVAGLIA V., GHIRAL-
DI L., GIARDINO M., HOBLEA F., MARTIN S., PELFINI M., REYNARD
E., RODRIGUES M., THELER D. & WELC E. (2009) - How was Lake
Derborence (VS, Switzerland) formed? Popularisation of Geosciences
by means of geotourist maps. In: «Proceedings, 6th European Con-
gress on Regional Geoscientific Cartography and Information Sy-
stems». Miinchen, 2009, June 9-12, 290-293.

REYNARD E. (2004a) - Geosites. In: Goudie A. (Ed.), «Encyclopedia of
Geomorphology». Routledge, London, 440.

REYNARD E. (2004b) - Géotopes, géo(morpho)sites et paysages géomorpho-
logiques. In: Reynard E. & Pralong J.-P. (Eds.), «Paysages géomor-
phologiques». Institut de Géographie, Lausanne, Travaux et Recher-
ches, 27, 123-136.

167



REYNARD E. (2005) - Géomorphosites et paysages. Géomorphologie: relief,
processus, environnement, 3, 181-188.

REYNARD E. (2009a) - Geomorphosites: definitions and characteristics. In:
Reynard E., Coratza P. & Regolini-Bissig G. (Eds.), «Geomorphosi-
tes». Pfeil, Miinchen, 9-20.

REYNARD E. (2009b) - The assessment of geomorphosites. In: Reynard E.,
Coratza P. & Regolini-Bissig G. (Eds.), «Geomorphosites». Pfeil,
Miinchen, 63-71.

REYNARD E. (2009¢) - Geomorphosites and landscapes. In: Reynard E.,
Coratza P. & Regolini-Bissig G. (Eds.), «Geomorphosites». Pfeil,
Miinchen, 21-34.

REYNARD E. & PaNIzza M. (2005) - Geomorphosites: definition, asses-
sment and mapping. An introduction. Géomorphologie: relief, proces-
sus, environnement, 3, 177-180.

REYNARD E. & CORATZA P. (2007) - Geomorphosites and geodiversity: a
new domain of research. Geographica Helvetica, 62, 138-139.

REYNARD E. & BERREBI Y. (2008) - Percorsi geodidattici e aspettative del
pubblico. In: Atti del 3° congresso nazionale Geologia e Turismo, Bo-
logna 1-3 Marzo 2007, 15-21.

REYNARD E., FONTANA G., KozLIK L. & Scarozza C. (2007) - A method
for assessing the scientific and additional values of geomorphosites.
Geographica Helvetica, 62, 148-158.

REYNARD E., CORATZA P. & REGOLINI-BIsSIG G. (2009) (Eds.) - Geo-
morphosites. Pfeil, Miinchen, 240 pp.

REYNARD E., CorATZA P. & Giustt C. (2011) (Eds.) - Geomorphosites
and geotourism. Geoheritage, 3(3), 137 pp.

REYNARD E., HOBLEA F., CAYLA N. & GAUCHON C. (2011) - Iconic sites
for Alpine geology and geomorphology. Rediscovering heritage? Revue
de géographie alpine, 99(2). [en ligne], mis en ligne le 20 Juillet
2011. http://rga.revues.org/index1435.html (retrieved 13/12/2012).

Rwvas V., Rix K., FRANCES E., CENDRERO A. & BRUNSDEN D. (1997) -
Geomorphological indicators for environmental impact assessment:

consumable and non consumable geomorphological resources. Geo-
morphology, 18(3-4), 169-182.

RODRIGUES M.L. & FONSECA A. (2010) - Geoheritage assessment based on
large-scale geomorphological mapping: contributes from a Portuguese
limestone massif example. Géomorphologie: relief, processus, envi-
ronnement, 2, 189-198.

ROVERE A., VACCHI M., PARRAVICINI V., BiaNcHI C.N. & FirrO M.
(2010) - Bringing geoberitage underwater: methodological approaches
to evaluation and mapping. In: Reynard E., Coratza P. & Regolini-
Bissig G. (Eds.), «Mapping Geoheritage». Institut de géographie,
Lausanne, Géovisions, 35, 65-80.

SCALELLA G., TAMBURRI S., PIGNOLONI 1., FARABOLLINI P., BONIFAZI B.,
VEccIA L., LATINI E., BARRA F., BRUNORI C., CASINI A. & AP.AT,,
(2008) - Metodologie G.L.S. applicate a proposte di geoturismo nel ter-
ritorio della Provincia di Ascoli Piceno. Rendiconti online Societa
Geologica Italiana, 2, 1-4.

SELLIER D. (2009) - La vulgarisation du patrimoine géomorphologique:
objets, moyens et perspectives. Géographies, Bulletin de I’Association
de Géographes Francais, 86(1), 67-81.

168

SELLIER D. (2010) - L’analyse intégrée du relief et la sélection déductive
des géomorphosites: application a la Charente-Maritime (France). Géo-
morphologie: relief, processus, environnement, 2, 199-214.

SERRANO E. & GONZALEZ-TRUEBA ].J. (2005) - Assessment of geomor-
phosites in natural protected areas: the Picos de Europa National
Park (Spain). Géomorphologie: relief, processus, environnement, 3,
197-208.

SERRANO E. & Ruiz-FLANO P. (2007) - Geodiversity. A theoretical and
applied concept. Geographica Helvetica, 62, 140-147.

SERRANO E. & Ruiz-FLARNO P. (2009) - Geomorphosites and geodiversity.
In: Reynard E., Coratza P. & Regolini-Bissig G. (Eds.), Geomorpho-
sites. Pfeil, Miinchen, 49-61.

SMITH B.J. (2005) - Management challenges at a complex geosite: the Giant's
Causeway World Heritage Site, Northern Ireland. Géomorphologie:
relief, processus, environnement, 3, 219-226.

SMmITH B.J., ORFORD J.D. & BETTS N.J. (2009) - Management challenges of
a dynamic geomorphosite: climate change and the Giant’s Causeway
World Heritage Site. In: Reynard E., Coratza P. & Regolini-Bissig G.
(Eds.), Geomorphosites. Pfeil, Miinchen, 145-162.

SmiTH B.J., PELLITERO ONDICOL R. & ALEXANDER G. (2011) - Mapping
slope instability at the Giant’s Causeway and Causeway Coast World

Heritage Site: Implications for site management. Geoheritage, 3(3),
253-266.

STURM B. (1994) - The geotope concept: geological nature conservation by
town and country planning. In: O’Halloran D., Green C., Harley M.
& Knill J. (Eds.), «Geological and Landscape Conservation». Pro-
ceedings of the Malvern International Conference 1993, Geological
Society, London, 27-31.

TwiDALE C.R. (2010) - Uluru (Ayers Rock) and Kata Tjuta (The Olgas);
Inselbergs of Central Australia. In: Migon P. (Ed.), «Geomorphologi-
cal Landscapes of the World». Springer, Dordrecht, 321-332.

VILIMEK V., ZVELEBILB J., KLIMESC J., PATZELT Z., ASTETE F., KACHLIK
V. & HartvicH F. (2007) - Geomorphological research of large-
scale slope instability at Machu Picchu, Peru. Geomorphology, 89,
241-257.

WIMBLEDON W.A.P., BENTON M.J., BEVINS R.E., BLack G.P., BRID-
GLAND D.R., CLEAL C.J., COOPER R.G. & MAY V.J. (1995) - The de-
velopment of a methodology for the selection of British geological sites
for conservation. Part 1. Modern Geology, 20, 159-202.

WREDE V. & MUGGE-BARTOLOVIC V. (2012) - GeoRoute Rubr - A network
of geotrails in the Rubr Area National GeoPark, Germany. Geoherita-
ge, 4(1-2), 109-114.

ZOUROS N. (2004) - The European Geoparks Network. Geological heritage
protection and local development. Episodes, 27, 165-171.

Zouros N.C. (2007) - Geomorphosite assessment and management in
protected areas of Greece. Case study of the Lesvos island - coastal geo-
morphosites. Geographica Helvetica, 62(3), 169-180.

ZWOLINSKI Z. (2004) - Geodrversity. In: Goudie A. (Ed.), Encyclopedia
of Geomorphology. London, Routledge, 417-418.

(Ms. received 1 January 2013, accepted 1 March 2013)



