
A methodological proposal for the assessment of cliffs 
equipped for climbing as a component of geoheritage and 
tools for Earth Science education: the case of the Verbano-Cu-
sio-Ossola (Western Italian Alps)

Bollati I., Fossati M., Zanoletti E., Zucali M., Magagna A., Pelfini M.

Journal of the VIRTUAL EXPLORER, Electonic Edition, volume 49, Paper 1, In: (Eds) Emma-
nuel Skourtsos and Gordon Lister. General Contributions, 2016. boll

Download from: http://virtualexplorer.com.au/journal/2016/49

Click http://virtualexplorer.com.au/subscribe/ to subscribe to the Virtual Explorer
Email team@virtualexplorer.com.au to contact a member of the Virtual Explorer team

Copyright is shared by The Virtual Explorer Pty Ltd with authors of individual contributions. Individual 
authors may use a single figure and/or a table and/or a brief paragraph or two of text in a subsequent work, 
provided this work is of a scientific nature, and intended for use in a learned journal, book or other peer 
reviewed publication. Copies of this article may be made in unlimited numbers for use in a classroom, 
to further education and science. The Virtual Explorer Pty Ltd is a scientific publisher and intends that 
appropriate professional standards be met in any of its publications.



A dynamic review electronic Earth Science journal publishing material from all continents

Journal of the VIRTUAL EXPLORER

A methodological proposal for the assessment of cliffs equipped for climbing 
as a component of geoheritage and tools for Earth Science education: the case 
of the Verbano-Cusio-Ossola (Western Italian Alps)

Bollati I.1, Fossati M.1, Zanoletti E.2, Zucali M. 1, Magagna A. 3, Pelfini M.1 

1Department of Earth  Sciences “Ardito Desio”, Università degli Studi di Milano, via Mangiagalli, 34-20133, Milan, Italy
2 Geoexplora - Geologia & Outdoor, Via Mussi, 5-28831, Baveno, Italy
3 Department of Earth Sciences, Università degli Studi di Torino, via Tommaso Valperga Caluso, 35-10125, Turin, Italy

IN THIS ARTICLE

Subduction-collision mountain chains are regions where complex geological and geomorphologi-
cal features due to several Earth-forming processes are exposed. They are characterized by high ge-
odiversity with respect to other geological regions. The sites representing the best examples of these 
features are referred to as “geodiversity sites”, and, if assessed as valuable for geoconservation and/
or popularization, are called “geosites” and form the “geoheritage” of a region. In particular cases, as 
cliffs equipped for climbing, the observations of geological and geomorphological elements are highly 
favored by the cleanliness of the outcrops and site accessibility. At these sites, the popularization of 
Earth Science may be mediated by a sport activity that is strictly dependent on their physical features. 
The Verbano-Cusio-Ossola Province (VCO; Western Italian Alps) is a region characterized by a long 
mountaineering tradition and occurrence of several cliffs equipped for climbing located in a relatively 
narrow area. In the present paper, the most suitable climbing sites to be considered part of the geoher-
itage of the VCO have been detected through a quantitative assessment. The 14 identified geodiver-
sity sites were evaluated using a methodology already tested on other geosites and slightly modified 
to fit the aim of the present analysis. In order to test the efficacy of the assessment procedure, a pilot 
educational project aimed at lower secondary school students was developed at three specific climb-
ing sites, based on the ranking results. The test of the applied methodology has been inserted in a 
wider educational application that considers the use of rock samples and virtual strategies that intro-
duce students to the three major families of rocks (igneous, metamorphic, and sedimentary) and land-
scape modeling. The educational project results confirm the efficacy of the assessment methodology 
proposed here for selecting the most valuable climbing geosites suitable for Earth Science education.

INTRODUCTION
Sites of geological interests (geosites sensu Wim-
bledon, 1996) are increasing in importance as an 
object of scientific research, as reported by Ruban 
(2015). The key point consists in the quantitative 
evaluation of the attributes of geosites from the 

perspective of geoconservation and/or popular-
ization (Grandgirard, 1999). A common meth-
odology for assessing their value, accepted by the 
scientific community, has not yet been defined 
(Reynard and Coratza, 2013), even though this 
is fundamental when the selection of geosites is 
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