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ABSTRACT

Collection and sharing of geoheritage informatioa aowadays
enhanced by using digital tools and IT (Informatidachnology)
applications that allow homogeneous storing of daétailding of
sharable databases, and transfer of knowledge betweperts and
communities. In the frame of the PROGEO-Piemontejepto
(PROactive management of GEOIlogical heritage inRHEMONTE
region), the geological and geomorphological tiailthe Monviso
Massif (Western Alps) is an example of how IT-apations may
support management of geoheritage information. tidikparticularly
allows to walk across the meta-ophiolite successibran ancient
ocean and on glacial landforms. lIts realization sapported by
different tools that allowi] capturing of data via GPS handhel

realized in the Monviso massif (Rolfo et al., 20l 4&he trail is

part of the PROGEO-Piemonte (PROactive managemént o

GEOIlogical heritage in the PIEMONTE region) projd¢bat
aims to inventory geosites in the Piemonte regidW (Italy)
and to promote both their conservation and dividgatVithin
the project, nine geothematic areas have been cheaeh one
being characterized by high potential for scieatifitudies,
enhancement of public understanding of science, alsd
economic support to local communities (Giardinalgt2012).
One of these ProGEO geothematic areas corresporibls t
Monviso massif. The latter was lately recognized as

gBiosphere Reserve (MAB Programme of UNESCO), and,

mobile device, i{) managing of field data by means of Glsbecause of its spectacular geology and mountadst@pes, is

(Geographic Information Systems) applications, &fit) virtual
visualization of data by means of GIS-based 3D giewhe different
(virtual) views of the geology along the trail cha implemented by
adding photos and bookmarks and easily sharedghrageb mapping
tools that ensure wide accessibility of geoheritaf@mation.

KEY WORDS: geoheritage, Geographic Information 8ys, Monviso
Meta-ophiolite Complex, glacial landforms.

INTRODUCTION

Geoheritage information comes from areas that,their
peculiar features and/or unique characteristicse af
geological interest (i.e. geosites). An importagtivaty for
management of geosites consists of developing usxdls for
homogeneously collecting data and widely sharirfigrmation
(Cayla, 2014). IT applications help to meet theseds and
support different activities such as accurate stprof data,
realization of sharable databases, and transfetnofviedge
between experts and communities (Balestro et @132).

considered a symbol of the Italian Western AlpsligRet al.,
2014b).

THE GEOLOGICAL AND GEOMORPHOLOGICAL
TRAIL IN THE MONVISO MASSIF

The geological and geomorphological trail in therMiso
Massif particularly allows to walk across the meta-ophiolite
succession of an ancient ocean (i.e. the MonvisadaMe
ophiolite Complex; Lombardo et al., 1978; Balestbal.,
2014a; Balestro et al., 2014b; Castelli et al.,£04ndii) on
the glacial landforms related both to the Last @ld@daximum
and to the Little Ice Age (Balestro et al., 201 Hldstro et al.,
2013b).

The Monviso Meta-ophiolite Complex is an important
remnant of the Mesozoic Tethyan oceanic lithospliesie was
dragged at depth during subduction, and stacketthanaxial
sector of the Western Alps during collision-relageghumation.
During Alpine tectonic, original ophiolite sequeBcdi.e.
serpentinized peridotite, gabbros, basalt and smus) were

An example of how IT applications may enhanc@lismembered into different tectonic units that aleterize the

management and sharing of geoheritage
corresponds to the geological and geomorphologidaail

informatidAner architecture of the Monviso Meta-OphiolitenQaex.

The present-day morphology of the Monviso massitiits
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from the interaction between the lithostructuradtéees of the
bedrock and glacial erosion active during the Riemsne
glaciations. Glacial deposits related to the Ladfacfal

Maximum and to the subsequent glacier retreatrapaiticular
extensively preserved at the head of the Po Valley.

From the Po river springs at the Pian del Re locédibout
2000 m a.s.l.), to Lago Fiorenza, Colletto Fioreara Lago
Chiaretto (about 2250 m a.s.l.), different lithdtmd, structural
and geomorphological features are shown (Fig. 1).

Between Pian del Re and Lago Fiorenza, the patthesa
an outcrop of original mantle rocks (now serpetgnithat
include meter-sized bodies of eclogitic Fe-Ti matago. The
tectonic contact that separates these rocks fraoterlying
smaragdite-bearing metagabbro (Fig. 2a), is weallesrd at
Lago Fiorenza and at Colletto Fiorenza, and cansiSsheared
serpentinite and of metasediments (calcschist, madnd
quartzite) that originally deposited on ocean flodiago
Fiorenza is particularly localized in a valley wheglacial
modeling is strongly constrained by occurrence hef weak
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Fig. 1 — Virtual view of the geological and geomuojogical trail (red line) in the Monviso massif.

rocks that characterize the tectonic contact.

Between Colletto Fiorenza e Lago Chiaretto, thed passes
through smaragdite-bearing metagabbro and, at Cénaretto,
a wonderful view on the NE slope of the Monvise.(the peak
of the Monviso massif, 3841 m a.s.l.) is exposele Flope
mainly consists of metabasalt, that is the morendhnt rock in
the upper part of the Monviso Meta-Ophiolite Compl&he
foot of the slope is characterized by well-presdrweoraine
ridges that formed during the Little Ice Age. Theuhdary
between these glacial deposits and the depositheofLast
Glacial Maximum (Fig. 2b), is well-exposed SW of goa
Chiaretto.

IT APPLICATIONS

The applications of IT tools in the realization tfe
geological trail consisted of three main steps.
The first step consisted of via GPS capturing dada the
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field. Digital geological mapping was performedigans of a gravitational landforms.

GIS mobile software loaded on a rugged handheldcdev In the third step, meaningful lithological, geomioofogical
Lithological, structural and geomorphological feesi with and structural features derived from the geologioap
their attributes were stored in different layerattfiorm the database were processed and represented by mead® of
field database. landscape visualizations.

Virtual visualizations were built through a GIS-bds3D-
viewer, loading the DTM (resolution of 5 metersyldahe aerial
images (2010, Regione Piemonte) that are managethédy
Arpa Piemonte Geoportahtp://webgis.arpa.piemonte.it/risknpt/

Virtual visualizations of geoheritage informationeng
focused on

- positioning along the trail of outcrop imagesttihow the
characteristics of the different lithologies,

- drapping of meaningful geomorphological featusesh
as moraine ridges and the boundary between diffegkacial
deposits (related to the Last Glacial Maximum anthe Little
Ice Age, respectively),

- drapping the tectonic contacts that separatedifferent
units of the Monviso Meta-ophiolite Complex, anajpcting
representative planes according to their attitldg. 3).

Visolotto

Fig. 2 — (A) Sheared serpentinite (Ss) charactegizhe tectonic contact
exposed at Lago Fiorenza; (B) Geomorphologicaldaafe at the foot of the
NE Monviso slope: the white lines highlight the mioe ridge of the Little
Ice Age glaciers; the dashed line separates thie lite Age glacial deposits
(Ul) from the Last Glacial Maximum deposits (Ug)ddified from Balestro

Fig. 3 — 3D visualization of the tectonic conta@eeen and blue planes) that

etal., 2013b). characterize the inner structure of the Monvisoavigphiolite Complex.
The second step in storing geoheritage information CONCLUSIONS
corresponded to the realization of a geological matabase.
The Iatte-r consists _of the fo!lowmg main Iayers:_ Sharing and spreading of geoheritage informatioa ar
- mqnwsopohgor‘ﬂ, whereln outcrops from field databasengwadays widely enhanced by use of IT applications.
were !qterpreted_ and different lithologies Wgrerespnteq; Digital geological mapping and GIS databases ensure
- “limiti”, that directly overlays the “monvisopoligoni” ley  homogeneous data collection and organization afrinétion,
and contains both stratigraphic and tectonic botiesla  \yhereas landscape visualizations give realisticessy-to-read
“monvisomisurg wherein foliations and fold axis/axial representations of areas of geological interest.
planes measured in the field were generalized; Landscape visualizations can be implemented bynaddi

- “geomorfologid, that contains different alluvial, glacial and gketches and bookmarks along the geological and
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geomorphological trail, and can be easily shareduigh web
mapping tools that ensure wide accessibility of lgebage
information.

3D virtual visualizations are also a useful toobtercome
the problems that commonly occur in transferringteats of
geological maps to non-expert users.

Monviso (Alpi Occidentali): Rendiconti Societa’ llema Di
Mineralogia e Petrologia, 34, 253-305.

Rolfo F., Balestro G., Borghi A., Castelli D., Fendo S.,

Groppo C., Mosca P. and Rossetti P. (2014a). Thevido
Ophiolite Geopark, a Symbol of the Alpine Chain and
Geological Heritage in Piemonte, Italy. G. Lollird al.
(eds.), Engineering Geology for Society and Tenyita,
239-243, DOI: 10.1007/978-3-319-09408-3-40.
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