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Criterion (i): Monte San Giorgio is the single best known record of marine life in the Triassic period, and records 
important remains of life on land as well. The site has produced diverse and numerous fossils, many of which show 
exceptional completeness and detailed preservation. The long history of study of the site, and the disciplined 
management of the resource have created a well documented and catalogued body of specimens of exceptional quality, 
and are the basis for a rich associated geological literature. As a result Monte San Giorgio provides the principal point of 
reference, relevant to future discoveries of marine Triassic remains throughout the world. 

 
BRIEF DESCRIPTIONS 
 
The pyramid-shaped, wooded mountain (1,096 m above sea level), to the south of Lake Lugano in Canton Ticino is 
regarded as the best fossil record of marine life from the Triassic Period (245–230 million years ago). The sequence 
records life in a tropical lagoon environment, sheltered and partially separated from the open sea by an offshore reef. 
Diverse marine life flourished within this lagoon, including reptiles, fish, bivalves, ammonites, echinoderms and 
crustaceans. Because the lagoon was near to land, the fossil remains also include some land-based fossils including 
reptiles, insects and plants. The result is a fossil resource of great richness. 
 
 
 
1.b  State, Province or Region:     Canton of Ticino 
 
1.d  Exact location:     N45 55 00.0 E8 57 00.0 
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WORLD HERITAGE NOMINATION – IUCN TECHNICAL EVALUATION 

 
MONTE SAN GIORGIO (SWITZERLAND) ID Nº1090 

 

1. DOCUMENTATION 
 

i) IUCN/WCMC Data Sheet:  8 references 
 
ii) Additional Literature Consulted: Hauschke, N. & Wilde, V. (ed.) 1999. Trias 

- Eine ganz andere Welt. Mitteleuropa im frühen Erdmittelalter. Verlag 
Dr.F.Pfeil, München, 636pp; IUCN (2002). A global strategy for geological 
world heritage . Gland, 51 pp;  Sill, W. 2000. Comparison of the world’s 
Triassic vertebrate localities - a synopsis . Unpublished Ms., 2pp; Felber M., 
Tintori A., Lombardo C., Furrer H., and Rieppel O. (2002) Comparative 
Analysis   (Unpublished); Weidert, W.K.(ed.) 1995. Klassische Fundstellen der 
Paläontologie - Band III. Goldschneck Verlag, Korb, 70-75pp; Wells, R.T. 
(1996). Earth’s geological history - A contextual framework for assessment 
of world heritage fossil site nominations . IUCN, Gland, 43 pp; Etter, W. 2001. 
Monte San Giorgio: Remarkable Triassic Marine Vertebrates, in Bottjer et 
al. (ed.) 2001 Exceptional Fossil Preservations, Columbia University press. 

 
iii)  Consultations: 9 external reviewers. The mission also met with specialists from 

the Paläontologisches Institut der Universität Zürich, Universita degli Studi di 
Milano/Dipartimento di Scienze della Terra, Museo naturale del Cantone di 
Ticino, and local and national authorities. 

 
iv) Field Visit:  Tim Badman and Gerhard Heiss.  July 2002. 

2. SUMMARY OF NATURAL VALUES 
 
Monte San Giorgio (MSG) is a pyramid-shaped, wooded mountain (peak 1,096 metres above 
sea level), which lies to the south of Lake Lugano in Canton Ticino, Switzerland.  The natural 
values proposed for inscription on the World Heritage List arise because of its internationally 
important fossil remains from the Mid Triassic Period (245-230 million years ago).  The 
nominated Site lies within an area identified as a Landscape Protection Zone (LPZ) under 
Swiss law, and comprises the part of this protected Zone that contains the main fossiliferous 
deposits.  The total area of the nominated Site is 849 ha, lying within the Communes (or 
communities) of Meride, Riva San Vitale and Brusino Arsizio.  The remaining parts of the 
LPZ are identified as the buffer zone for the nominated Site, comprising a further 1,389 ha of 
land, and territory within a further six communities 
 
The Mid Triassic rock succession proposed for inscription rests unconformably on older, 
Permian volcanic rocks exposed on the north face of MSG, and is overlain by Upper Triassic, 
and Lower Jurassic rocks.  The Mid Triassic sequence consists of approximately 1,000 metres 
of reef limestones, dolomites and bituminous shales which formed in marine conditions on the 
margins of the Triassic ‘Tethys’ Ocean.  The exceptional fossil interest within the sequence 
arises because of the presence of five distinct, fossiliferous formations, the 
‘Grenzbitumenzone’, the Cava Inferiore, Cava Superiore, Cassina Beds and the 
‘Kalkschieferzone’.  The sequence records life in a tropical lagoon environment, sheltered and 
partially separated from the open sea by an offshore reef.  Diverse marine life flourished 
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within this lagoon, including reptiles, fish, bivalves, ammonites, echinoderms and 
crustaceans.  A stagnant and undisturbed seabed provided the conditions necessary for the 
preservation of these animals, when they died and fell to the sea-floor, to accumulate as 
abundant and exceptionally detailed fossils.  Because the lagoon was near to land, the fossil 
remains also include some land-based fossils including reptiles, insects and plants.  The 
fossiliferous rock succession is exposed in Switzerland on MSG, and also in the immediately 
adjacent area of Italy, in the area around Besano. 
 
The result is a fossil resource of great richness.  Fossils from MSG have been known to 
science for over 150 years.  The resource is finite, and stable, so that excavation is necessary 
to produce fossil finds.  Historically many finds were brought to light through commercial 
extraction of the carbon-rich layers to produce oil; however there is also a long history of 
scientific excavations dating from 1863 on the Italian deposits, and 1924 on the Swiss side.  
In summary, the current extent of discoveries includes more than 10,000 fossil specimens, 
representing 30 species of reptiles, 80 species of fish, c.100 macro-invertebrates, and 3 plant 
species, in addition to microfossil material which includes spores, pollen and marine micro-
organisms.   
 
The distribution and abundance of different fossil groups in the five different levels is 
variable, with the greatest diversity of material having been found within the 
Grenzbitumenzone.  The vertebrate material includes particularly spectacular specimens, 
including large, articulated skeletons up to 6 metres in length.  Complete skeletons include 
ichthyosaurs, nothosaurs, placodonts, and the remarkable ‘giraffe necked’ saurian, 
Tanystropheus.  The land-based fauna is more restricted, but includes a significant and unique 
complete skeleton of the archosaur, Ticinosuchus, the first complete skeleton from this group 
to be discovered in the northern hemisphere.   
 
There are a number of additional features that render exceptional importance to the fossil 
resource of MSG.  First, there is the exceptional quality of preservation of material, including 
both complete skeletons of marine and land reptiles, and the display of minute detail 
including internal features such as stomach contents and embryos.  Second, there are a 
number of unique and ‘first’ discoveries of species that have been made at the Site.  A third 
feature is the presence of five superimposed fossil layers, allowing evolutionary and 
comparative studies, and a number of features within the sedimentary sequence that allow 
precise dating.  Finally, it is significant that the area has been the subject of detailed study for 
over 75 years (150 years in Italy), resulting in a rich scientific literature of over 800 papers 
reviewing the fossils and many aspects of the detailed geology of the deposits.  During that 
time the research and collection activity has been conducted by the universities of Zürich and 
Milan and the Milan Museum of Natural History.  As a result, the fossils that have been found 
form a unique, consolidated, well-preserved and catalogued resource.  
 
Although it is the geological significance of MSG that is the basis for its nomination as a 
World Heritage Site, it also displays significant other natural values, as well as cultural links 
between the geology and the life of the local community.  These include quarrying of building 
stones, past production of mineral oils, and the establishment of a local fossil museum in 
Meride.  Noteworthy local features include dry meadows on limestone sub-soils which are 
home to plant populations not found elsewhere in Switzerland or in the entire southern-Alpine 
zone of Italy. The site is rich in fungi (554 species), including 30% of known European 
species of Boletus.  37 of the modern vertebrate species found within the nominated Site are 
on the national red list, and 21 are protected under the Berne Convention.  Three spider and 
one fungus species, previously unknown to science, have also been found here. 
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3. COMPARISONS WITH OTHER AREAS 
 
The nomination document contains only a superficial comparative analysis, which claims a 
‘unique’ status for the nominated site.  As a result, IUCN: 
1) undertook a review of the comparative values of the nomination itself through a number 

of leading international experts, and  
2) requested the State Party to provide a more detailed comparative analysis, which was 

received in February 2003.   
 
These analyses record that two sites are already inscribed on the World Heritage list which 
contain notable aspects representative of the Triassic period: Ischigualasto-Talampaya 
(Argentina), and the Dorset and East Devon Coast (UK).  Ischigualasto-Talampaya is 
inscribed expressly for its Triassic fossil values, and is regarded as the best fossil record of 
terrestrial life in Triassic times, displaying a complete Triassic section.  However, the values 
of this Site do not provide any insight into the marine fauna of this period, and are therefore 
clearly differentiated from MSG, where the fossil record is primarily marine. Thus the two 
sites may be said to complement each other. The Dorset and East Devon Coast includes a 
Triassic succession as part of a full exposure of the Mesozoic period, and within a site with 
diverse geological and geomorphological values.  Whilst the Triassic succession in this Site is 
more complete than Monte San Giorgio, the fossil record in terms of both quantity and quality 
is much lower and primarily restricted to terrestrial aspects.   
 
Other significant Triassic fossil sites that are well known and studied world-wide are also 
primarily representative of terrestrial interests.  Such sites include localities in Australia, the 
USA, the Karoo of South Africa, Russia, East and North Africa and Brazil. Elsewhere in the 
Alps, Spain and Central Europe there are important marine fossil deposits of the Triassic 
period, but it appears that the most significant Triassic marine fossil material, apart from that 
at MSG, is now being discovered in Guizhou, China.  Whilst the total extent and quality of 
this new material is not yet known, it is apparent that the composition of fossils differs a great 
deal from the contemporary collection at MSG. Moreover, it is clear that MSG has a pre-
eminent importance given its long history of study and exceptional, rich and diverse remains. 
 
The fossil values of the Site are at least comparable with other fossil sites of different era on 
the World Heritage list in terms of the global representivity of the fossil remains, and the 
range of time represented. Indeed MSG is more globally representative and covers a longer 
period of time than the exceptional Eocene lagoon deposits at Messel in Germany.  The 
nominated Site can be regarded as a Triassic equivalent of the Devonian fish site at Miguasha, 
Canada, in representing life in the marine realm, and complements the exceptional records of 
the Jurassic marine environments represented on the Dorset and East Devon Coast. 
 
In summary, IUCN considers that MSG can be accepted as unique in the world as the best 
single fossil record of Triassic marine life.  The strict, systematic and continuous scientific 
research that has been carried out for over 75 years in Switzerland, almost exclusively by the 
Universities of Zürich and Milan, have resulted in a remarkably complete and co-ordinated 
record of the Site. Despite the fact that the comparative analysis submitted by the State Party 
in February 2003 at the request of IUCN contains some gaps on information, it is considered 
by the majority of the independent experts that MSG has a clear and fully substantiated claim 
as the principal global reference site for marine palaeontological sciences of the Triassic 
period. 
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4. INTEGRITY 
 
4.1 Boundaries  
 
The nominated Site and its buffer zone together correspond to the area of the MSG Landscape 
Protection Zone, defined under Swiss Law and identified in the Cantonal Development Plan.  
The nomination document is ambiguous about the precise area to be nominated with 
contradictory statements in sections 1e and 1f. However, it was confirmed during the field 
inspection that the area to be nominated for inscription is solely that of the outcrop of the Mid 
Triassic rock formations, with the remainder of the Landscape Protection Zone forming the 
buffer zone for the Site.  The buffer zone adjoins the Site on three sides; the fourth side of the 
Site is marked by the Swiss-Italian border. 
 
This approach to definition of the Site boundary is supported in principle, and is appropriate 
in relation to the integrity criterion in the operational guidelines.  In practice on the 
mountainous and wooded terrain of MSG, and given the discontinuous nature of the rock 
exposures, the boundary cannot be traced in the fie ld, and the precise extent of the nominated 
Site is therefore not clearly defined at present. It should at least be clearly marked upon paths 
etc., and the overall boundary should correspond to identifiable landscape features that 
conform most closely to the limits of the Mid Triassic exposures. 
 
The nomination document describes the Swiss and Italian deposits as a single entity, although 
only the Swiss exposures are proposed for inscription. Important elements of the ‘story’ of the 
discovery and study of fossil resource of MSG relate to the Italian exposures. The first 
scientific excavations were carried out in Italy, resulting in the first discoveries and 
descriptions of several species.  However, the fossil material recovered from these early 
Italian studies was almost all destroyed when the Milan Museum of Natural History was 
bombed in 1943.  Systematic fossil excavations began in Switzerland in 1924, and have 
continued to the present day with 17 sites having been excavated, in over 50 different 
campaigns.  Most of the spectacular finds within the Mid Triassic rocks of the area have been 
made in Switzerland, although significant finds have also been made in Italy since 
excavations (involving a total of three sites) recommenced from the 1950s, including two 
spectacular skeletons of marine reptiles that are only known from Italy.  A further Italian 
discovery of a partial Jurassic dinosaur at Saltrio, only 200m from the border and on the 
mountain adjacent to MSG is also noteworthy.  The fossil remains in Italy have a high public 
profile, with a significant local museum at Besano, and a small museum at Induna Olona.  
Finally, there are equivalent scientific excavations underway in both Switzerland and Italy, 
and there has been considerable cross-border co-operation between research institutes.  The 
prospects for further finds being made in either Switzerland or Italy depend on the future 
levels of excavation and study. 
 
Ideally, then, the boundary for MSG should encompass the deposits in both Italy and 
Switzerland.  It is accepted, however, that at present there is not the same level of public and 
community commitment to a nomination for Italian territory.  It is also the case that the Swiss 
portion of the fossil resource provides an adequate representative sample  of the fossil resource 
of MSG, and that activity in Switzerland has produced most of the discoveries. IUCN, 
therefore, considers that the nominated Site fulfils adequately, but not optimally, the condition 
of integrity for site boundaries.  Nonetheless, there should be strong encouragement for future 
extension of the Site to cover the interests that lie in Italy. It is welcome that a Protocol on a 
possible extension of the Site to include the Italian part has recently been signed (5 February 
2003) by representatives of local authorities and communes in Italy, declaring their intent to 
collaborate for the purposes of extending the boundaries of the Site across the border.  
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4.2. Legal Status  
 
Although the nominated Site does not have a distinct legal status in its own right at present, 
both it and the buffer zone are treated as a single site under Swiss law, and receive identical 
protection.  Thus at the federal level, MSG is defined and mapped in the ‘Federal Inventory of 
Landscapes, Sites and Natural Monuments’, declared and ratified in 1977. The protected area 
is in essence the same as the combined area of the nominated Site and buffer zone (the one 
minor exception is a proposal for an additional area of buffer zone at its extreme southern 
point). The inventory binds all federal authorities to respect the values for which the site is 
listed, and also applies to bodies to whom cantonal powers are delegated. 
 
The Cantonal Development Plan (CDP) identifies this same area of land as a Landscape 
Protection Zone (LPZ). In such zones, the protection of natural landscape features has the 
highest priority amongst different human uses. The CDP sets out six general objectives for 
protection, promotion of research and preparation of management plans. The protected area is 
also translated into the Local Development Plans of the Communes, which include plans 
providing for different land uses. Within these plans, the significant natural areas within the 
LPZ are identified as nature reserves, although the detailed policies for protection in both the 
cantonal and local plans are not recorded in the nomination documentation. 
 
All fossil remains in Canton Ticino are protected through the ‘Cantonal Regulations for the 
Protection of Flora and Fauna’ which were passed in 2002. These regulations include sections 
which replace a legislative decree passed in 1974, which protects fossil remains.  Under the 
regulations, important fossil material throughout the Canton is identified as the property of the 
State.  A cantonal permit is required for all fossil excavation and collection activities, 
providing a very strict regulatory system which has been applied to fossil excavations on 
MSG for many years – with permits only having been granted to universities with a proven 
research record (principally Zürich and Milan). It is difficult to conceive of a stricter regime 
of fossil protection, which is clearly challenging to implement on a widespread basis 
throughout the Canton.  In relation to the very special and finite resources of MSG, which 
require excavation if they are to be realised, this level of protection provides an appropriate 
and workable legal solution to the protection of the resource. 
 
4.3. Ownership 
 
The nominated Site is in the ownership of three different local Communes.  Around 10% is 
cultivated, privately-owned land, mostly near Meride and Riva San Vitale. Some private 
dwellings lie within the Site along the narrow road that connects Meride with Serpiano. The 
ownership position is not optimal; however the legislative umbrella of the Canton provides 
sufficient support for necessary management and protection of the fossil interests of the Site if 
required. 
 
4.4. Management 
 
Management responsibilities for the nominated Site are divided between the federal, canton 
and commune levels, with no single management authority. However management of the 
fossil resource is exclusively the task of the Canton Ticino, within the legal framework 
described in 4.2.  
 
The site does not currently have a management plan, but a draft management plan was 
submitted subsequent to the submission of the nomination document.  At this stage the draft 
plan sets out broad statements of intent, and details of current programmes that are being 
developed by the Canton, in some cases with the support of the Federal and local authorities, 
and partners in Italy.  The plan is not yet at a sufficiently advanced stage to be able to identify 
the specific management requirements of the nominated Site, as distinct from the wider buffer 
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zone, nor to make links between management and the land use and regulatory aspects of the 
commune plans in particular.   

As noted, the management of the fossil resource is based on a system of strict legal protection, 
with regulation of scientific excavation through permits, and strict conditions on the 
protection, preparation and curation of specimens found.  Canton Ticino has shown 
determination in its management of excavations in the past, as is evident in the exceptional 
collection of fossils held principally in only three institutions.  However, the nature of this 
management, and the future plans, are not set down in a clear written statement, and thus the 
expectations of the World Heritage Convention in relation to the conditions of integrity are 
not fully met on this point. IUCN recommends that the Canton, as the responsible 
management authority, should prepare a binding written statement to identify clearly to the 
World Heritage Committee the approach that will be taken to the management of 
palaeontological material and excavations from MSG.  The State Party is requested to give 
particular attention to ensuring that this aspect continues to be fully supported in the future. 
These statements would form the first stage to the development of a wider management plan 
for the Site and the surrounding area. The State Party has indicated that the MSG management 
plan will include information on research campaigns, the conservation of fossil remains and 
their presentation.  
 
Interpretation and presentation of the fossil material is particularly important to communicate 
the special interests to a widespread audience.  There are currently good off-site displays of 
material from MSG at Zürich and Lugano (as well as at Besano and Induna Olona in Italy).  
Within the buffer zone, a small local museum has been established in Meride, and there are 
plans to restructure and increase this facility in view of the international interest in the area.  
A decision on funding for this project is awaited, and IUCN considers that this would be an 
important development in providing for the needs of visitors to the Site. It is noted in 
particular that there are no dedicated staff identified for managing MSG at present, and 
provision of permanent staff based at the museum would be of great benefit, in order to 
supervise the property, and relate to visitors. The State Party has since confirmed that the staff 
assigned to the museum at Meride will have a role in guiding visitors on-site. 
 
A project to promote an integrated development plan for the MSG area has recently been 
agreed through the INTERREG IIIA programme (jointly funded by the EU and Swiss 
Government), which includes as partners not only the Swiss Communes and Canton partners, 
but also the equivalent bodies in Italy.  The preparation of a management plan is one of the 
tasks of this project.  CHF 100,000 has been identified for this work within Switzerland, with 
a matching amount in Italy.  The plan should be completed by 2005.  This is a welcome 
initiative, especially the cross-border nature of the partnership.  It is hoped that this will 
encourage a common approach to the fossil resources of the Swiss and Italian parts of MSG. 
The recently-signed protocol amongst the Italian local authorities and communes suggests 
that progress is taking place.  
 
4.5. Human Impact 
 
At present there do not appear to be significant threats to the Site’s natural values in general, 
and strict protection and regulation of the fossil resource is in place.  In contrast to other 
forms of conservation, palaeontology is by its nature invasive, and in the case of MSG 
requires active programmes of excavation. These are well regulated at present, and have been 
so for many years.  Extraction of fossil material for oil production has ceased, and whilst it 
presumably resulted in some losses, it was also the reason that the fossil remains were first 
recognised. 
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5. APPLICATION OF CRITERIA/STATEMENT OF SIGNIFICANCE 
 
Monte San Giorgio is nominated for inscription under natural criterion (i). 
 
Criterion (i):  Earth’s history and geological features 
 
MSG is the single best known record of marine life in the Triassic period, and records 
important remains of life on land as well.  The Site has produced diverse and numerous 
fossils, many of which show exceptional completeness and detailed preservation.  The long 
history of study of the Site, and the disciplined management of the resource have created a 
well documented and catalogued body of specimens of exceptional quality, and are the basis 
for a rich associated geological literature.  As a result MSG provides the principal point of 
reference, relevant to future discoveries of marine Triassic remains throughout the world. 
Based on its own analysis and a supplementary comparative analysis by the State Party 
regarding the exceptional comparative value of the site, IUCN considers that the nominated 
site meets this criterion.  
 

6. RECOMMENDATION 
 
IUCN recommends that the Committee inscribe  Monte San Giorgio on the World Heritage 
List under natural criterion (i). 
 
In addition IUCN suggests that the State Party should be requested by the Committee to: 
 
• continue its efforts to include the Italian part as an extension, to be added once 

satisfactory levels of political commitment have been attained and it is clear that the 
conditions of integrity can be met; 

• ensure that the boundaries of the Site are marked clearly on the ground; 
• develop on-site interpretation, so that visitors to the site can readily appreciate its 

significance, linking this interpretation to the development of the Meride museum.  
 
IUCN would also like the Committee to remind and emphasise to State Parties that all sites 
nominated for inclusion on the World Heritage List on geological grounds should be 
accompanied by a thorough global comparative analysis. 
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APPENDIX 1: IUCN FOSSIL SITE EVALUATION CHECKLIST 
 
 
Coverage of an extended time period 
 
The site provides fossils of Mid Triassic age, from within a complete Mid Triassic succession 
covering a period of 15 million years.  The presence of five distinct fossiliferous levels 
provides the opportunity for comparative and evolutionary studies through time.  
 
Richness of species diversity 
 
MSG is the richest known site for marine Triassic vertebrate fossils in the world, providing 
fossils of reptiles, fish, bivalves, ammonites, echinoderms and crustaceans.  Around 110 
species of marine reptiles and fish are known from the site, together with c.100 macro-
invertebrates.  Terrestrial vertebrate, insect and plant species are also known from the site, 
although in smaller quantities, but include a spectacular complete skeleton of an archosaur.  
There is an important microfossil fauna. 
 
Uniquely representative of a geological time period 
 
Amongst numerous Triassic fossil sites world wide, MSG has yielded a uniquely rich fauna of 
marine fossils, and is considered a pre-eminent ‘type locality’.  Other significant Triassic 
fossil sites of equivalent international importance provide evidence of terrestrial, rather than 
marine life. 
 
Existence of other comparable sites 
 
No sites of greater importance are known.  Recent finds of marine Triassic fossils have been 
made in China but are yet to be properly studied, and MSG provides the major reference point 
for comparative assessment of the significant and interpretation of these and other sites.  The 
nominated Site includes only the Swiss parts of MSG, whilst the deposits extend over the 
border into Italy.  The majority of discoveries have been made within the Swiss area, although 
significant parts of the ‘story’ or MSG relate to the Italian part.  The Swiss exposures 
therefore provide an adequate, but not optimal, sample of the scientific interests of MSG, and 
it is recommended that a future extension of the nominated Site into Italy should be sought. 
 
Ischigualasto-Talampaya (Argentina) is inscribed on the World Heritage List and provides an 
exceptional record of terrestrial Triassic environments and fossils; MSG provides a 
complementary record of marine environments. 
 
Contribution to the understanding of life on earth 
 
MSG is the only site where Triassic marine deposits have been studied through continuous 
disciplined scientific excavation over a period of more than 75 years, and can be considered 
the main location where a complete, well-preserved record of Triassic marine life has been 
made.  The quantity and quality of fossil biota enables interpretation of species evolution, 
palaeoenvironments and landforming processes that existed 200 million years ago.  The site 
provides a record of marine life during a critical period in vertebrate evolution on earth, and 
has an importance that extends beyond representation of life in the Triassic ‘Tethys’ Ocean, to 
provide a global reference point for comparative studies of evolution. 
 
Prospects for ongoing discoveries 
 
More than 10,000 fossil specimens have been recovered from the nominated Site to date, and 
recent excavation campaigns have shown a continued pattern of new discoveries of fossil 
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material.  Much material that has been collected awaits study.  Prospects of new discoveries 
of spectacular reptiles appear to be greatest in the Grenzbitumenzone, but studies at all of the 
main levels are capable to producing new information.  The depth of study of the deposits is 
capable of providing an increasingly precise and well understood document of Mid Triassic 
marine life.  Recent discoveries of stratigraphic markers such as microfossils and datable 
volcanic clays are important in establishing the overall precision of the information being 
gathered from the Site.  
 
International level of interest 
 
MSG is of global importance for geology in general, and palaeontology and evolutionary 
biology in particular. Its geological interests are documented in over 800 scientific and 
popular publications. It is internationally renowned to geological science as a uniquely 
important occurrence of fossiliferous marine Triassic deposits, which has been the subject of 
focussed and disciplined scientific study and management. 
 
Associated features of natural value  
 
There are other features of natural value (e.g. the contemporary flora and fauna) associated 
with the nominated Site , which include three spider and one fungus species first discovered 
there.  The nominated Site is an area of attractive landscape, with a range of natural, 
archaeological and historic features - particularly in the buffer zone.  The landscape features 
and modern processes in an Alpine mountain setting do not relate to the marine environments 
recorded in the Triassic fossil record. 
 
State of preservation of specimens  
 
The specimens found in the nominated Site include many examples that are complete and 
fully articulated, ranging from large marine reptiles to insects.  Generally the state of 
preservation of the specimens is outstanding. 
 
Curation, study and display of fossils  
 
Excavations of the nominated Site are carried out exclusively under the regulation of Canton 
Ticino, and all excavations have been made under the supervision of the University of Zürich, 
in cooperation with the Cantonal Museum of Natural History, Lugano and the University of 
Milan.  Fossil finds are curated, catalogued and displayed in both Zürich and Lugano, to 
excellent standards.  An additional exhibition is available immediately adjacent to the Site in 
Meride (within the buffer zone), which forms the main starting point for visitor excursions to 
MSG.  This facility provides only for interpretation and has no permanent staff at present; 
however there are plans to develop it further in the future. 
 
Local museums at Induna Olona and Besano in Italy also display finds and information about 
the fossils of the Monte San Giorgio area.   
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Map 1: General Location of Site  
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Map 2: Detailed Map of Site  
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CANDIDATURE AU PATRIMOINE MONDIAL – ÉVALUATION TECHNIQUE DE L’UICN 

 
MONTE SAN GIORGIO (SUISSE) ID N°1090 

 

1. DOCUMENTATION 
 

i) Fiches techniques UICN/WCMC: 8 références 
 
ii) Littérature consultée: Hauschke, N. & Wilde, V. (ed.) 1999. Trias - Eine ganz andere 

Welt. Mitteleuropa im frühen Erdmittelalter. Verlag Dr .F. Pfeil, München, 636pp; 
IUCN (2002). A global strategy for geological world heritage. Gland, 51 pp; Sill, W. 
2000. Comparison of the world’s Triassic vertebrate localities - a synopsis. 
Unpublished Ms., 2pp; Felber M., Tintori A., Lombardo C., Furrer H., and Rieppel O. 
(2002) Comparative Analysis   (Unpublished); Weidert, W.K.(ed.) 1995. Klassische 
Fundstellen der Paläontologie - Band III. Goldschneck Verlag, Korb, 70-75pp; Wells, 
R.T. (1996). Earth’s geological history - A contextual framework for assessment of 
world heritage fossil site nominations . IUCN, Gland, 43 pp; Etter, W. 2001. Monte 
San Giorgio: Remarkable Triassic Marine Vertebrates, in Bottjer et al. (ed.) 2001 
Exceptional Fossil Preservations, Columbia University press. 

 
iii)  Consultations: neuf évaluateurs indépendants. La mission a aussi rencontré des 

spécialistes de l’Institut de paléontologie de l’université de Zurich, du département des 
sciences de  la terre de l’université de Milan, du Museo naturale du Canton du Tessin et 
des représentants des autorités locales et nationales.  

 
iv) Visite du site: Tim Badman et Gerhard Heiss. Juillet 2002 

2. RÉSUMÉ DES CARACTÉRISTIQUES NATURELLES 
 
Le Monte San Giorgio est une montagne boisée de forme pyramidale (1096 m au-dessus du niveau de 
la mer) qui se trouve au sud du lac de Lugano, dans le Canton du Tessin, en Suisse. Les valeurs 
naturelles qui font l’objet de la proposition d’inscription sur la Liste du patrimoine mondial tiennent 
aux gisements de fossiles d’importance internationale qui datent du Trias moyen (245 à 230 millions 
d’années). Le site proposé se trouve dans une Zone de paysage protégé (ZPP) selon le droit suisse et 
comprend la partie de la zone protégée contenant les principaux gisements fossilifères. Le site proposé 
a une superficie totale de 849 ha et dépend des communes de Meride, Riva San Vitale et Brusino 
Arsizio. Le reste de la ZPP sert de zone tampon et couvre 1389 ha supplémentaires sur le territoire de 
six autres communes. 
 
La succession de roches du Trias moyen proposée pour inscription repose, de manière inhabituelle, sur 
des roches volcaniques plus anciennes, datant du Permien et affleurant sur la face nord du Monte San 
Giorgio; elle est recouverte par des roches du Trias supérieur et du Jurassique inférieur. La séquence 
du Trias moyen se compose d’environ 1000 m de calcaires récifaux, de dolomites et de schistes 
bitumineux qui se sont formés dans un milieu marin, aux marges de l’océan «Tethys» triasique. 
L’intérêt fossilifère exceptionnel de la séquence est dû à la présence de cinq formations fossilifères 
différentes, le «Grenzbitumenzone», le Cava Inferiore, le Cava Superiore, les gisements Cassina et le 
«Kalkschieferzone». La séquence témoigne de la vie dans un lagon tropical abrité et partiellement 
séparé de la haute mer par un récif. Diverses formes de vie marine ont prospéré dans ce lagon, 
notamment des reptiles, des poissons, des bivalves, des ammonites, des échinodermes et des crustacés. 
Le lit marin stagnant et non perturbé fournissait les conditions nécessaires à la conservation de ces 
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animaux :  lorsqu’ils mouraient et qu’ils tombaient sur le lit marin, ils pouvaient s’accumuler en 
fossiles abondants et exceptionnellement complets. Comme le lagon était proche de la terre, on trouve 
aussi des fossiles d’origine terrestre, notamment des reptiles, des insectes et des plantes. La succession 
de roches fossilifères affleure, en Suisse, sur le Monte San Giorgio mais aussi dans la zone italienne 
immédiatement adjacente, dans la région de Besano. 
 
Il en résulte une ressource fossilifère très riche. Les fossiles du Monte San Giorgio sont connus des 
scientifiques depuis plus de 150 ans. La ressource est limitée et stable, de sorte qu’il est nécessaire de 
procéder à des excavations pour découvrir des fossiles. Du point de vue historique, de nombreuses 
découvertes ont été mises au jour, à l’origine, par l’exploitation commerciale des couches riches en 
carbone afin de produire des huiles minérale s; cependant l’excavation scientifique a commencé en 
1863 dans les gisements italiens et en 1924 sur le versant suisse. En résumé, l’étendue actuelle des 
découvertes s’élève à plus de 10 000 spécimens représentant 30 espèces de reptiles, 80 espèces de 
poissons, près de 100 macro-invertébrés et 3 espèces de plantes, outre les microfossiles qui 
comprennent des spores, du pollen et des micro-organismes marins. 
 
La distribution et l’abondance des différents groupes fossiles, dans les cinq niveaux différents, sont 
variables. La plus grande diversité a été découverte dans le Grenzbitumenzone. Le matériel vertébré 
comprend des spécimens particulièrement spectaculaires, y compris de grands squelettes articulés qui 
atteignent parfois six mètres de longueur. Parmi les squelettes complets, on note des ichtyosaures, des 
nothosaures, des placodontes et le remarquable saurien «à cou de girafe», Tanystropheus. La faune 
terrestre est plus limitée mais comprend un squelette complet, important et unique de l’archosaure 
Ticinosuchus, premier squelette complet de ce groupe à avoir été découvert dans l’hémisphère nord.  
 
Un certain nombre d’autres caractéristiques donnent à la ressource de fossiles du Monte San Giorgio 
une importance particulière. Premièrement, il faut noter la qualité de conservation exceptionnelle du 
matériel, notamment des squelettes complets de reptiles marins et de reptiles terrestres, ainsi que la 
présence de détails minuscules, y compris de caractéristiques internes telles que le contenu de 
l’estomac et des embryons. Deuxièmement, plusieurs «premières» découvertes et découvertes uniques 
d’espèces ont été faites dans le site. Troisièmement, la présence de cinq couches fossilifères 
superposées permet des études comparatives et des études de l’évolution tandis que plusieurs 
caractéristiques de la séquence sédimentaire permettent des datages précis. Enfin, il importe de noter 
que la région a fait l’objet d’études détaillées depuis plus de 75 ans (150 ans en Italie), ce qui a donné 
une littérature scientifique riche de plus de 800 publications sur les fossiles et de nombreux aspects de 
la géologie précise des gisements. Les activités de recherche et de collection ont été placées sous 
l’égide des universités de Zurich et de Milan et du Muséum d’histoire naturelle de Milan. En 
conséquence, les fossiles découverts forment une ressource unique, assemblée, bien conservée et 
cataloguée. 
 
Bien que ce soit l’importance géologique du Monte San Giorgio qui fasse l’objet de la proposition 
d’inscription sur la Liste du patrimoine mondial, le site présente aussi d’importantes valeurs naturelles 
et illustre les liens culturels entre la géologie et la vie de la communauté locale – carrières de pierres 
pour la construction, production passée d’huiles minérales et musée local de fossiles à Meride. Parmi 
les caractéristiques locales importantes, il y a les prairies sèches sur sous-sol calcaire où l’on trouve 
des populations de plantes qui n’existent pas ailleurs en Suisse ni dans l’ensemble de la zone italienne 
des Alpes du Sud. Le site est riche en champignons (554 espèces) y compris 30% des espèces 
européennes connues de Boletus. Trente-sept des espèces de vertébrés modernes qui se trouvent dans 
le site proposé sont aussi inscrites sur la Liste rouge nationale et 21 sont protégées par la Convention 
de Berne. Trois araignées et une espèce de champignon inconnues jusqu’à présent de la science ont 
également été découvertes dans ce site. 
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3. COMPARAISON AVEC D’AUTRES SITES 
 
Pour revendiquer le caractère «unique» du site proposé, le texte de la proposition ne propose qu’une 
analyse comparative superficielle. En conséquence, l’UICN: 
 
1) a entrepris une étude des valeurs comparatives du site proposé lui-même en faisant appel à 

plusieurs experts internationaux éminents et  
2) a demandé à l’État partie de fournir une analyse comparative plus précise que l’UICN a reçue en 

février 2003. 
 
Ces analyses indiquent que deux sites déjà inscrits sur la Liste du patrimoine mondial contiennent des 
aspects représentatifs remarquables de la période du Trias: Ischigualasto-Talampaya (Argentine), et la 
Côte du Dorset et de l’est du Devon (Royaume-Uni). Ischigualasto-Talampaya est expressément 
inscrit pour ses valeurs fossilifères du Trias et considéré comme le meilleur assemblage fossilifère 
représentant la vie terrestre au Trias car il met en évidence une séquence complète du Trias. Toutefois, 
les valeurs de ce site ne fournissent aucune perspective sur la faune marine de la période et sont donc 
foncièrement différentes de celles du Monte San Giorgio où l’assemblage fossilifère est surtout marin. 
On peut donc dire que les deux sites se complètent l’un l’autre. La Côte du Dorset et de l’est du Devon 
comprend une succession triasique qui fait partie d’une séquence couvrant toute l’ère mésozoïque et se 
trouve dans un site qui présente des valeurs géologiques et géomorphologiques diverses. La succession 
triasique de ce site est plus complète que celle du Monte San Giorgio mais l’assemblage de fossiles, 
tant par la quantité que par la qualité, est bien inférieur et essentie llement limité aux aspects terrestres. 
 
Il existe, dans le monde entier, d’autres sites fossilifères importants du Trias qui sont bien connus et 
bien étudiés et qui représentent essentiellement aussi des intérêts terrestres. Ces sites comprennent des 
localités d’Australie, des États-Unis, le Karoo en Afrique du Sud, des sites de Russie, d’Afrique du 
Nord et de l’Est et du Brésil. Ailleurs dans les Alpes, en Espagne et en Europe centrale, il y a 
d’importants gisements fossilifères marins de la période du Trias mais   le matériel fossilifère marin du 
Trias le plus important, à part celui du Monte San Giorgio est apparemment en train d’être découvert à 
Guizhou, en Chine. L’étendue et la qualité totale de ce nouveau matériel ne sont pas encore connues 
mais il semble que la composition des fossiles diffère énormément de la collection contemporaine du 
Monte San Giorgio. Il est clair, en outre,  que le Monte San Giorgio a une importance suprême en 
raison des études fort anciennes qui le concernent et des restes exceptionnels, riches et divers qu’on y 
a découvert. 
 
Les valeurs fossilifères du site sont au moins comparables à celles d’autres sites fossilifères qui 
représentent des ères différentes et qui sont inscrits sur la Liste du patrimoine mondial en raison de la 
représentativité mondiale de leurs fossiles et de la période étendue représentée. En fait, le Monte San 
Giorgio est beaucoup plus représentatif au plan mondial et couvre une période plus longue que les 
gisements lagunaires exceptionnels de l’Éocène que l’on trouve à Messel, en Allemagne. Le site 
proposé peut être considéré comme l’équivalent, pour le Trias, du site de poissons du Dévonien de 
Miguasha, au Canada, du point de vue de la représentation de la vie dans le domaine marin et 
complète les trésors exceptionnels du milieu marin du Jurassique représentés dans le site de la Côte du 
Dorset et de l’est du Devon. 
 
En résumé, l’UICN considère que le Monte San Giorgio peut être accepté comme unique au monde 
pour le meilleur assemblage de fossiles marins du Trias. La recherche scientifique rigoureuse, 
systématique et continue qui se poursuit depuis plus de 75 ans en Suisse et qui a été menée presque 
exclusivement par les universités de Zurich et de Milan a donné une collection remarquablement 
complète et coordonnée du site. Bien que l’analyse comparée soumise par l’État partie en février 2003, 
à la demande de l’UICN, présente certaines lacunes dans l’information, la majorité des experts 
indépendants estiment que le Monte San Giorgio peut clairement prétendre, preuves à l’appui, être le 
principal site de référence mondial pour les sciences paléontologiques marines de l’époque du Trias. 
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4. INTÉGRITÉ 
 
4.1 Limites 
 
Le site proposé et sa zone tampon correspondent, ensemble, à la Zone de paysage protégé du Monte 
San Giorgio, définie au sens du droit suisse et identifiée dans le Plan de développement cantonal. Le 
texte de la proposition est ambigu dans sa description de la zone réellement proposée car on trouve des 
affirmations contradictoires dans les paragraphes 1e et 1f. Toutefois, il a été confirmé durant la 
mission d’inspection que la zone proposée pour inscription est uniquement l’affleurement de 
formations rocheuses du Trias moyen tandis que le reste de la Zone de paysage protégé forme la zone 
tampon du site. Celle-ci est accolée au site de trois côtés; le quatrième côté est délimité par la frontière 
helvético-italienne. 
 
Cette approche de la définition des limites d’un site est justifiable en principe et conforme au critère 
d’intégrité contenu dans les principes opérationnels. En pratique, sur le terrain montagneux et boisé du 
Monte San Giorgio et en raison de la nature discontinue des roches affleurantes, les limites ne peuvent 
être tracées physiquement et l’étendue précise du site proposé n’est donc pas, à l’heure actuelle, 
clairement définie. Il faudrait au moins qu’elle soit clairement marquée sur des sentiers, etc. et que les 
limites globales correspondent à des caractéristiques de paysage identifiables se fondant très 
étroitement avec les limites des affleurements du Trias moyen. 
 
Le texte de la proposition décrit les gisements suisses et italiens comme une seule et même entité alors 
que seuls les affleurements suisses sont proposés pour inscription. Des éléments importants de 
l’«histoire» de la découverte et de l’étude des ressources fossilifères du Monte San Giorgio ont trait 
aux affleurements italiens. Les premières excavations scientifiques ont, en effet, eu lieu en Italie et ont 
donné les premières découvertes ainsi que les descriptions de plusieurs espèces. Malheureusement, le 
matériel fossilifère trouvé dans les premières études italiennes a été presque entièrement détruit 
lorsque le Musée d’histoire naturelle de Milan a été bombardé, en 1943. Les excavations fossilifères 
systématiques ont commencé en Suisse en 1924 et se sont poursuivies jusqu’à aujourd’hui, avec 17 
sites exploités et plus de 50 campagnes différentes. La majeure partie des découvertes spectaculaires, 
dans les roches du Trias moyen de la région, ont été faites en Suisse bien que des découvertes 
importantes – notamment deux squelettes spectaculaires de reptiles marins connus uniquement en 
Italie – aient également eu lieu en Italie depuis que les excavations (comprenant au total trois sites) ont 
repris dans les années 1950. Une autre découverte italienne d’un squelette partiel de dinosaure du 
Jurassique, à Saltrio, à 200 m seulement de la frontière et sur la montagne jouxtant le Monte San 
Giorgio est également remarquable. Les vestiges fossiles italiens sont très connus du public car il y a 
un musée local important à Besano et un petit musée à Induna Olona. Enfin, il y a des excavations 
scientifiques équivalentes en cours, à la fois en Suisse et en Italie, et une coopération transfrontière 
considérable entre les instituts de recherche. Les perspectives de faire de nouvelles découvertes, que ce 
soit en Suisse ou en Italie, dépendent de l’ampleur future des excavations et des études. 
 
En bonne logique, les limites du Monte San Giorgio devraient comprendre les gisements italiens et 
suisses. Il apparaît cependant qu’il n’y a pas, actuellement, le même niveau d’engagement public et 
communautaire pour rédiger une proposition pour le territoire italien. Il est également vrai que le 
secteur suisse procure un échantillon représentatif adéquat de la ressource fossilifère du Monte San 
Giorgio et que l’activité, en Suisse, a produit la plupart des découvertes. L’UICN considère donc que 
le site proposé remplit correctement, mais peut-être pas de manière optimale, les conditions d’intégrité 
pour les limites de site. Il serait bon, cependant, d’encourager vivement les autorités à agrandir le site 
afin de tenir compte du secteur italien. Il faut se féliciter du fait qu’un protocole d’agrandissement 
possible du site en vue d’inclure le secteur italien ait récemment été signé (5 février 2003) par des 
représentants des autorités locales et des communes d’Italie qui déclarent leur intention de collaborer 
dans le but d’agrandir le site de part et d’autre de la frontière. 
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4.2. Statut légal 
 
Bien que le site proposé n’ait pas de statut juridique particulier actuellement, le site et sa zone tampon 
sont traités comme un tout dans le droit suisse et reçoivent une protection identique. Au niveau 
fédéral, le Monte San Giorgio est défini et cartographié dans «l’Inventaire fédéral des paysages, sites 
et monuments naturels» publié et ratifié en 1977. L’aire protégée correspond donc, en essence, à la 
zone combinée du site proposé et de sa zone tampon (la petite exception étant une proposition 
d’agrandissement de la zone tampon à l’extrémité sud). L’inventaire oblige toutes les autorités 
fédérales à respecter les valeurs pour lesquelles le site est inscrit et s’applique également aux 
organismes auxquels des pouvoirs cantonaux sont délégués. 
 
Le Plan de développement cantonal (PDC) identifie ce territoire comme une Zone de paysage protégé 
(ZPP). Dans les ZPP, entre toutes les utilisations anthropiques, c’est la protection des caractéristiques 
naturelles du paysage qui a la plus haute priorité. La ZPP a six objectifs généraux de protection, 
promotion de la recherche et préparation de plans de gestion. La zone protégée figure également dans 
les plans de développement locaux des communes qui prévoient différentes utilisations des terres. 
Dans ces plans, les zones naturelles importantes, à l’intérieur de la ZPP, sont identifiées comme des 
réserves naturelles. Toutefois, les politiques précises de protection prévues tant dans les plans 
cantonaux que locaux, ne sont pas mentionnées dans le texte de la proposition. 
 
Dans le Canton du Tessin, tous les restes fossilisés sont protégés au titre du «Règlement cantonal de 
protection de la faune et de la flore» promulgué en 2002. Ce règlement contient des chapitres qui 
remplacent un décret législatif de 1974 protégeant les restes fossilisés. Au titre de ce règlement, le 
matériel fossilisé important du Canton est propriété de l’État. Il faut un permis cantonal pour procéder 
à des excavations de fossiles et à des activités de collection : c’est donc un système réglementaire très 
strict qui est appliqué aux excavations de fossiles du Monte San Giorgio depuis de nombreuses années 
– les permis n’ont été accordés qu’aux universités ayant une réputation prouvée dans le domaine de la 
recherche (principalement Zurich et Milan). Il est difficile de concevoir un régime plus rigoureux pour 
la protection de fossiles, régime qui est, de toute évidence, difficile à appliquer de manière généralisée 
dans tout le Canton. Les ressources très spéciales et très limitées du Monte San Giorgio nécessitant des 
excavations, il est clair que si ces excavations doivent avoir lieu, ce niveau de protection fournit un 
moyen approprié et applicable de protéger la ressource. 
 
4.3. Propriété 
 
Le site proposé appartient à trois communes locales différentes. Environ 10% se compose de terres 
privées et cultivées, essentiellement près de Meride et Riva San Vitale. Il y a quelques habitations 
privées dans le site, le long de la route étroite qui relie Meride à Serpiano. La situation concernant la 
propriété n’est pas optimale mais la législation générale du Canton apporte, au besoin, un appui 
suffisant à la gestion et à la protection nécessaires des intérêts fossilifères du site. 
 
4.4. Gestion 
 
Les responsabilités de gestion pour le site proposé sont partagées entre le gouvernement fédéral, 
cantonal et les communes et il n’y a pas d’autorité de gestion unique. Toutefois, la gestion des 
ressources fossilifères est exclusivement du ressort du Canton du Tessin, dans le cadre juridique décrit 
au paragraphe 4.2. 
 
Le site n’a pas actuellement de plan de gestion mais un projet de plan de gestion a été soumis après 
réception du texte de la proposition. À ce stade, le projet de plan contient des déclarations d’intention 
générales et précise les programmes qui sont actuellement préparés par le Canton, dans certains cas 
avec l’appui des autorités locales et fédérales et de partenaires italiens. Le plan n’a pas encore atteint 
une étape suffisamment avancée pour que l’on puisse identifier les besoins de gestion spécifiques du 
site proposé par opposition à la zone tampon générale, ni pour faire de liens entre la gestion, 
l’utilisation des terres et les aspects réglementaires des plans communaux en particulier. 
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Comme indiqué, la gestion des ressources fossilifères est fondée sur un système de protection 
juridique strict avec une réglementation de l’excavation scientifique au moyen de permis et des 
conditions rigoureuses de protection, préparation et conservation des spécimens trouvés. Le Canton du 
Tessin s’est toujours montré déterminé à gérer les excavations comme on peut le constater à travers la 
collection exceptionnelle de fossiles détenue principalement par trois institutions seulement. Toutefois, 
la nature de cette gestion et les plans futurs ne sont pas indiqués dans une déclaration écrite claire, de 
sorte que les attentes de la Convention du patrimoine mondial, du point de vue des conditions 
d’intégrité, ne sont pas pleinement satisfaites sur ce point. L’UICN recommande que le Canton, en tant 
qu'autorité de gestion responsable, prépare une déclaration écrite contraignante pour décrire clairement 
au Comité du patrimoine mondial l’approche qui sera adoptée pour la gestion du matériel 
paléontologique et des excavations du Monte San Giorgio. L’État partie est prié d’accorder une 
attention particulière à cet aspect et de continuer à le soutenir pleinement à l’avenir. Ces déclarations 
formeraient la première étape de la préparation d’un plan de gestion général pour le site et la zone 
environnante. L’État partie a indiqué que le plan de gestion du Monte San Giorgio comprendrait des 
informations sur les campagnes de recherche, la conservation des restes fossilisés et leur présentation.  
 
L’interprétation et la présentation du matériel fossilifère ne doivent pas être négligés si l’on veut faire 
apprécier son importance particulière à un vaste public. Il y a actuellement de bonnes expositions hors 
site du matériel de Monte San Giorgio à Zurich et à Lugano (ainsi qu’à Besano et Induna Olona, en 
Italie). Dans la zone tampon, un petit musée local a été établi à Meride et il existe des plans de 
restructuration et d’amélioration de cet établissement compte tenu de l’intérêt international de la zone. 
Une décision sur le financement de ce projet est attendue et l’UICN considère que ce serait un progrès 
important permettant de répondre aux besoins des visiteurs dans le site. Il est noté, en particulier, qu’il 
n’y a pas actuellement de personnel spécifiquement affecté à la gestion du Monte San Giorgio et qu’il 
serait extrêmement important d’engager un personnel permanent, basé au musée, pour surveiller la 
propriété et accueillir les visiteurs. L’État partie a depuis, confirmé, que le personnel assigné au Musée 
de Meride aura également la tâche de guider les visiteurs sur le site. 
 
Un projet visant à promouvoir un plan de développement intégré pour la région du Monte San Giorgio 
a récemment été accepté dans le cadre du programme INTERREG IIIA (financé conjointement par 
l’UE et le Gouvernement suisse) qui comprend, comme partenaire, non seulement les communes et 
cantons suisses mais aussi les organes équivalents en Italie. La préparation d’un plan de gestion est 
une des tâches de ce projet. CHF 100 000 ont été assignés à ce travail en Suisse et un montant 
équivalent en Italie. Le plan devrait être terminé d’ici 2005. C’est une initiative heureuse, notamment 
en raison de la nature transfrontière du partenariat. Il est souhaitable que cela encourage une approche 
commune des ressources fossilifères des secteurs suisse et italien du Monte San Giorgio. Le protocole 
récemment signé entre les autorités locales et communes d’Italie suggère qu’il y a des progrès. 
 
4.5. Impacts anthropiques 
 
Actuellement, il ne semble pas qu’il y ait de menaces importantes pour les valeurs naturelles du site en 
général, tandis qu’une protection et une réglementation strictes de la ressource fossilifère sont en 
place. Par contraste avec d’autres formes de conservation, la paléontologie est, par nature, invasive et 
dans le cas du Monte San Giorgio nécessite des programmes actifs d’excavation. Ces programmes 
sont bien réglementés actuellement et le sont depuis de nombreuses années. L’extraction de matériel 
fossilifère pour la production d’huile minérale a cessé et bien qu’elle ait sans doute causé quelques 
pertes, elle est aussi à l’origine de la découverte des restes fossilisés. 
 
 
5. APPLICATION DES CRITÈRES DU PATRIMOINE MONDIAL 
 
Le Monte San Giorgio est proposé pour inscription au titre du critère naturel (i). 
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Critère (i): histoire de la terre et processus géologiques 
 
Le Monte San Giorgio est le témoin le mieux connu de la vie marine au Trias et présente également 
d’importants vestiges de la vie terrestre. Le site a produit des fossiles divers et nombreux, beaucoup 
d’entre eux étant exceptionnellement complets et parfaitement bien conservés. La longue histoire de 
l’étude du site et la gestion disciplinée de la ressource ont créé une collection bien documentée et 
cataloguée de spécimens de qualité exceptionnelle qui forment la base d’une riche littérature 
géologique. En conséquence, le Monte San Giorgio fournit la principale référence pour les 
découvertes futures de fossiles marins du Trias dans le monde. Se fondant sur sa propre analyse ainsi 
que sur l’analyse comparative supplémentaire fournie par l’État partie en ce qui concerne la valeur 
comparative exceptionnelle du site, l’UICN considère que le site proposé remplit ce critère.  
 
 
6. RECOMMANDATION 
 
L’UICN recommande que le Comité inscrive  le Monte San Giorgio sur la Liste du patrimoine 
mondial au titre du critère (i). 
 
En outre, l’UICN suggère que le Comité demande à l’État partie: 
 
• de poursuivre ses efforts pour intégrer le secteur italien dans un agrandissement auquel il sera 

procédé lorsque le niveau d’engagement politique aura été obtenu et qu’il sera clair que les 
conditions d’intégrité peuvent être remplies; 

• de faire en sorte que les limites du site soient clairement marquées sur le terrain; 
• de développer l’interprétation in situ afin que les visiteurs du Monte San Giorgio puissent 

apprécier son importance, en associant cette interprétation au développement du Musée de Meride. 
 
L’UICN souhaiterait aussi que le Comité rappelle fermement aux États parties que tous les sites 
proposés pour inscription sur la Liste du patrimoine mondial pour leur intérêt géologique doivent être 
accompagnés d’une analyse comparative mondiale rigoureux. 
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ANNEXE 1: LISTE DE RÉFÉRENCE DE L’UICN POUR L’ÉVALUATION DES FOSSILES 
 
Couverture d’une période de temps étendue  
 
Le site présente des fossiles du Trias moyen, dans une succession complète du Trias moyen couvrant 
une période de 15 millions d’années. La présence de cinq couches fossilifères distinctes permet de 
mener des études sur l’évolution et des études comparatives à travers le temps. 
 
Riche diversité des espèces 
 
Le Monte San Giorgio est le site le plus riche que l’on connaisse dans le monde pour les fossiles de 
vertébrés marins du Trias car on y trouve des fossiles de reptiles, de poissons, de bivalves, 
d’ammonites, d’échinodermes et de crustacés. On a recensé environ 110 espèces de reptiles et de 
poissons marins dans le site ainsi qu'environ 100 macro-invertébrés. Il y a aussi des vertébrés, des 
insectes et des espèces de plantes terrestres, bien que ce soit en plus faible quantité, et l’on a trouvé le 
squelette complet et spectaculaire d’un archosaure. Il y a aussi une importante faune microfossile. 
 
Représentativité unique d’une période géologique  
 
Parmi les nombreux sites fossilifères du Trias que l’on trouve dans le monde, le Monte San Giorgio a 
donné une faune extrêmement riche de fossiles marins. Il est considéré comme une «localité type» de 
premier plan. Les autres sites fossilifères du Trias, d’importance internationale équivalente, présentent 
la vie terrestre plutôt que marine.  
 
Existence de sites comparables 
 
On ne connaît aucun site de plus grande importance. Des découvertes de fossiles marins du Trias ont 
récemment été faites en Chine mais elles ne sont pas encore correctement étudiées et le Monte San 
Giorgio fournit la principale référence pour l’évaluation comparative de l’importance et 
l’interprétation de ces sites, parmi d’autres. Le site proposé ne comprend que le secteur suisse du 
Monte San Giorgio alors que les gisements s’étendent de l’autre côté de la frontière, en Italie. Les 
principales découvertes ont été faites dans le secteur suisse, bien que d’importants pans de l’«histoire» 
du Monte San Giorgio aient leur source du côté italien. Les affleurements suisses fournissent, en 
conséquence, une image correcte, mais non optimale, de l’intérêt scientifique du Monte San Giorgio et 
il est recommandé de chercher à agrandir le site proposé sur le versant italien.  
 
Ischigualasto-Talampaya (Argentine) est inscrit sur la Liste du patrimoine mondial et fournit un 
témoignage exceptionnel des milieux et fossiles terrestres du Trias; le Monte San Giorgio fournit un 
témoignage complémentaire des milieux marins. 
 
Contribution à la connaissance de la vie sur Terre  
 
Le Monte San Giorgio est le seul site où des gisements marins du Trias ont été étudiés au moyen 
d’excavations scientifiques continues et disciplinées pendant plus de 75 ans et peut être considéré 
comme le principal site où l’on a pu établir une collection complète et bien conservée de la vie marine 
du Trias. La quantité et la qualité du biote fossilisé permettent d’interpréter l’évolution des espèces, 
des paléo-environnements et des processus de formation de la Terre il y a 200 millions d’années. Le 
site fournit un témoignage de la vie marine durant une période critique de l’évolution des vertébrés sur 
Terre et son importance va bien au-delà de la représentation de la vie dans l’océan «Tethys» du Trias 
pour servir de référence mondiale à des études comparatives de l’évolution. 
 
Perspectives de nouvelles découvertes  
 
Plus de 10 000 spécimens de fossiles ont été mis au jour jusqu’à présent dans le site proposé et les 
récentes campagnes d’excavation témoignent de la continuité des nouvelles découvertes de matériel 
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fossile. Une bonne partie du matériel rassemblé n’a pas encore été étudiée. Il semble que le 
Grenzbitumenzone offre les meilleures perspectives de nouvelles découvertes de reptile s 
spectaculaires, mais les études, à tous les niveaux principaux, sont en mesure de produire de nouvelles 
informations. La précision des études des gisements peut donner une description de plus en plus exacte 
et de plus en plus claire de la vie marine au Trias moyen. Les découvertes récentes de marqueurs 
stratigraphiques tels que les microfossiles et les argiles volcaniques datables sont importantes pour 
établir la précision générale de l’information rassemblée dans le site.  
 
Intérêt international 
 
Le Monte San Giorgio est d’importance mondiale pour la géologie en général et pour la paléontologie 
et la biologie de l’évolution en particulier. Les caractéristiques géologiques sont décrites dans plus de 
800 publications scientifiques et populaires. Il est renommé au plan international dans le domaine de la 
science de la géologie en tant que site d’importance unique pour les gisements fossilifères marins du 
Trias qui ont fait l’objet d’études scientifiques et d’une gestion ciblées et disciplinées. 
 
Valeurs naturelles associées 
 
Il y a d’autres caractéristiques naturelles (par exemple la flore et la faune contemporaines) associées 
au site proposé, notamment trois araignées et une espèce de champignon qui ont été décrites dans ce 
site. Le site proposé est une région paysagère attrayante présentant une gamme de caractéristiques 
archéologiques, historiques et naturelles – notamment dans la zone tampon. Les caractéristiques du 
paysage et les processus modernes, dans le contexte alpin, n’ont aucun rapport avec les milieux marins 
illustrés dans les fossiles du Trias. 
 
État de conservation des spécimens  
 
Les spécimens que l’on trouve dans le site proposé comprennent de nombreux exemples complets et 
entièrement articulés de grands mammifères marins ou d’insectes. En général, l’état de conservation 
des spécimens est exceptionnel. 
 
Conservation, étude et exposition des fossiles 
 
Les excavations dans le site proposé ont lieu exclusivement selon les règlements du Canton du Tessin 
et toutes ont été réalisées sous la direction de l’université de Zurich, en coopération avec le Musée 
cantonal d’histoire naturelle de Lugano et l’université de Milan. Les découvertes fossilifères sont 
conservées, cataloguées et présentées tant à Zurich qu’à Lugano, dans des conditions excellentes. Une 
autre exposition se trouve immédiatement à proximité du site, à Meride (dans la zone tampon) qui sert 
de principal point de départ pour les excursions de touristes dans le Monte San Giorgio. Cet 
établissement ne sert qu’à l’interprétation et ne dispose pas de personnel permanent pour l’instant mais 
il existe des projets pour son développement futur. 
 
Les musées locaux d’Induna Olona et Besano, en Italie, présentent aussi des découvertes et des 
informations sur les fossiles de la région du Monte San Giorgio.  
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Carte 1 : Localisation du Site  
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Carte 2 : Détail du Site  
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3. 
 
 

1.  
 
 
 
 
 

 
4. 

2. 5. 
 
 
 
 
 
 
 
 

 
1. Besanosaurus sp., Middlle Triassic Monte San Giorgio, Coll. Museo storia naturale Milano 
2. Panoramic View of Monte San Giorgio (Photo: J. Quatttropani) 
3. Saurichthys sp. Middlle Triassic Monte San Giorgio, Coll. Museo storia naturale Milano  
4. Peltopleurus sp. Middlle Triassic Monte San Giorgio, Coll. Museo storia naturale insubrico di Induno Olona 
5. Neusticosaurus sp. Middlle Triassic Monte San Giorgio, Coll. Museo storia naturale Milano 
. 
 
 
 
ABBREVIATIONS USED IN THE TEXT  
 
MSG “Monte San Giorgio Middle Triassic fossiliferous area” 
  
DISTMI Departement of Earth Sciences University Milano  
MSNMI Natural History Museum Milano  
MUSBE Fossil Museum Besano 
PIMUZ Paleontological Institute and Museum University Zürich 
MISNIO Insubric Natural History Museum Induno Olona  
  
MUSME Fossil Museum Meride  
MCSNLU Cantonal Natural History Museum Lugano  
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INTRODUCTION 
 

 
Fig. 0.1 Frontispiece of the “Besano 
agreement”(Protocollo di Besano)  signed by 41 
partner included 5  Italian and 9 Swiss  
municipalities of  Monte San Giorgio, 
concerning a “Joined program of integrated 
development in the Monte San Giorgio area. 
(ANNEX 00.01) 
 
 
 
 
 
 
 
 
 
 
 
 
 

On 10 May, 2001, in the town hall of Besano an “agreement 
protocol” was subscribed (“Protocollo di Besano”, 2001). 
The title is “Joined program of integrated development”, and 
it formalizes the cooperation relationships between the town 
councils and some of those boards which operate on the 
Italian-Swiss area Monte San Giorgio-Orsa-Pravello. This 
was the first step towards a closer integration, either cultural 
and institutional, allowing neighbouring people to share rules 
and knowledge. 
 
On 21 September, 2002, 38 boards (among them 9 Swiss and 
5 Italian communes, the Provincia di Varese, the Comunità 
Montana Valceresio) finalized the former agreement, 
allowing all the institutions operating on the area Monte San 
Giorgio-Orsa-Pravello to join the program (annex 00.01 
Protocollo d’intesa allargato: InterregIIIa Monte San 
Giorgio-Orsa-Pravello Programma congiunto di sviluppo 
integrato). 
This agreement, still open to further adhesions, immediately 
produced a fracture in those insitutional barriers which 
normally divide adjoining countries. Furthermore, it has 
stimulated some projects, to be carried out within the Interreg 
IIIA. Out of the 9 presented projects, 8 have been approved 
and financed, because oriented to collaboration and 
integration between Italy and Switzerland, and also because 
they either strongly bring out or protect the geo-
paleontological, naturalistic and cultural heritage of the area. 
(annex 00.02 CD InterregIIIa Progetti ed allegati - 
Programma coingunto di sviluppo integrato). Following a  
successive request, 3 further projects have been approved. 
 
On 2 July, 2003, the Swiss side of  Monte San Giorgio was 
officially registered as UNESCO World Heritage Site. 
Among the grounds was also the proposal of extending the 
Nominated Area to the Italian side, promoting the 
collaboration between the two countries on the basis of a 
common  management plan, with the aim of protecting and 
developing the entire area. During several meetings of the 
boards involved, the Swiss institutions have guaranteed their 
support to the extension. 
 
On 20th August 2008 the Swiss Monte San Giorgio 
Foundation has been set up, with the aim of managing the 
Monte San Giorgio district, in collaboration with the Italian 
boards, 
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Fig. 0.2 The plate of the UNESCO inscription, on 
the top of Monte San Giorgio (Photo M.Felber) 

 
Fig. 0.3 In 2004 the Swiss Post  has dedicated a 
commemorative stamp to the Monte San Giorgio 
inscription on the UNESCO WHL.  

 

DECISION TEXT   

The World Heritage Committee, 

1. Inscribes  Monte San Giorgio, Switzerland, on the World Heritage 

List on the basis of natural  criterion (i): 

Criterion (i): Monte San Giorgio is the single best known record of 

marine life in the Triassic period, and records important remains of life on 

land as well. The property has produced diverse and numerous fossils, 

many of which show exceptional completeness and detailed preservation. 

The long history of study of the property and the disciplined management 

of the resource have created a well documented and catalogued body of 

specimens of exceptional quality, and are the basis for a rich associated 

geological literature. As a result, Monte San Giorgio provides the principal 

point of reference, relevant to future discoveries of marine Triassic 

remains throughout the world.  

2. Requests that the State Party ensure that the boundaries of the 

property are marked clearly on the ground; 

3. Encourages the State Party to develop on-site interpretation, so that 

visitors to the property can readily appreciate its significance, linking this 

interpretation to the development of the Meride Museum; 

4. Further encourages the authorities of Switzerland and Italy to 

collaborate in a proposal for a transboundary extension of the property 

into Italian territory, once satisfactory levels of political commitment 

have been attained and it is clear that the conditions of integrity can be 

met 

 

Fig. 0.4 Frontispiece of the agreement document 
signed by the five Italian municipalities of  
Monte San Giorgio (Besano, Clivio, Porto 
Ceresio, Saltrio e Viggiù), concerning the 
fulfilment of the UNESCO agreement.(ANNEX 
00.03)  

 
 
In September 2004 the councils of the Italian communes concerned 
with the extension (both for Nominated Area: Besano, Porto 
Ceresio, Viggiù, and for Buffer Area: Saltrio, Clivio) deliberated to 
activate all the necessary actions to obtain the registration of the 
Italian side of Monte San Giorgio-Orsa-Pravello as ‘UNESCO 
World Heritage Site’ (annex 00.03 Protocollo d’intesa 
concernente le attività connesse all’attuazione della convenzione 
dell’UNESCO sulla tutela del Patrimonio mondiale culturale e 
naturale stipulata a Parigi nel novembre 1971 ed in particolare 
per il promovimento dell’area Monte San Giorgio-Orsa-Pravello 
nella Lista del Patrimoinio mondiale dell’UNESCO).  
 
The management of the entire area will be led by two foundations 
related to the museums of Besano or Viggiù  (I) and Meride (CH), 
integrated by an international institution which supervises and 
coordinates on the basis of the “Accordo quadro tra 
Confederazione Elvetica e Repubblica Italiana per la cooperazione 
transfrontaliera” (0.131.245.4), subscribed in Berne on 24 

February, 1993 and become effective on 26 April of the same year. 
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Swiss Confederation official press release in occasion of Monte 
San Giorgio (Swiss side) nomination as UNESCO World Heritage 

Site on 3th July 2003 
 

Monte San Giorgio becomes natural World Heritage. 
 

Highest acknowledgment to the fossiliferous site 
 
Today Monte San Giorgio is officially recorded in the UNESCO World 
Heritage List. The presence in this region of fossil faunas of 
palaeontological extreme value has been the decisive ground for the 
nomination: thousands of skeletons of marine fishes and reptiles have 
come to light from the XIX century to the present day. Among them, 
some species are rare, some others are unique. After the Jungfrau-
Aletsch-Bietschhorn, Monte San Giorgio is the second Swiss site to be 
nominated as natural World Heritage. 
 
The mountain is pyramid-shaped, rising from the southern shore of the 
Lugano lake (271 m above sea level) to an altitude of 1,096.7 m above 
sea level. The UNESCO total area is of  2249 hectares, of which 849 
hectares are the Nominated Area and 1,400 hectares form the Buffer 
Zone. In 1977 the entire area had been named protected cantonal area 
and included in the federal list of natural landscapes, sites ans 
monuments. 
 
The extraordinary importance of Monte San Giorgio is due to 
fossiliferous layers of Middle Triassic age (230-245 million years ago). 
The calm sedimentation and the low oxygen rate in the water of that 
ancient sea have allowed an optimal preservation of fossils, which lie 
on six different, superimposed levels. The study of these faunas 
enables to recontruct the evolution of several groups of marine 
organisms. So far, 10.000 specimens have been found; among them 
30 reptile species, 80 fish species, about 100 invertebrate species and 
several microfossil species have been recognized. 
 
Palaeontological studies on Monte San Giorgio have been carried out 
since 150 years ago by the Palaeontological Institutes of Milano and 
Zurich Universities. Excavations have solely scientific aims and, though 
well known a long time all over the world, specimens are exhibited in 
only three paleontological museums: Zurich, Lugano, Milano. A few of 
them are also kept in the small Meride museum. 
Fossils are not the only treasure of Monte San Giorgio: among the 
other natural wonders are its 550 species of mushrooms, its thriving 
insubric flora (for example ‘dry grasslands’) and three species of spider 
exclusive of this area. 
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EXECUTIVE SUMMARY 
 

State Party  Italy 

State, Province or Region  Regione Lombardia, Provincia di Varese (Northern Lombardia) 
 

Name of Property  Monte San Giorgio  
(italian extension of Monte San Giorgio, Switzerland, inscribed 
in 2003) 
 

Geographical coordinates to the nearest 
second  

lat. 45° 53’ 31” N  
long. 8° 55’ 27” E  
 

Textual description of the boundaries of the 
nominated property  

Figures 0.5 and 0.6 (and annex 01.01) shows the extent of the 
proposed Nominated Area (coloured red) and Buffer-Zone 
(coloured blue); they are the natural eastward extension of the 
Swiss geo-paleontological features already recorded in the 
UNESCO World Heritage List in 2003.  
The boundaries of the Italian Core- and Buffer-Zones have been 
traced following the same geo-paleontological principles used 
for the Swiss candidature. 
The limits of the Nominated Area are defined in accordance 
with the fossiliferous formations of Middle Triassic age. The 
actual boundaries include all the sites where scientific 
excavations have been carried on in the past as well as the 
historical mining sites (annex 01.01). The boundaries follow the 
base of the Anisian Formazione di Bellano and the top of the 
Carnian Formazione del Pizzella, even if these boundaries are 
usually not outcropping with continuity being covered by soil 
and vegetation or screen deposits like along the Poncione d’Arzo 
or the Monte Pravello (annex 01.02).  
The Buffer Zone is more generally based on the stratigraphic 
series of Monte San Giorgio. Fig. 2.3 which also includes older 
(Permian and Pre-Carboniferous) and more recent (Jurassic and 
Cretaceous) geological units (see annex 03.01.). It includes rock 
outcrops, historical mines and quarries opened in the units lying 
over and under the Middle-Triassic; they complete the geo-
paleontological knowledge of the candidate site (see Fig. 3.6). 
It includes outcrops, historical mines and quarries of rocks older 
or younger than Middle Triassic, so that a complete stratigraphic 
series become available. The Buffer-zone boundaries are 
proposed related to morphological-antropical evidences around 
the mountain base, such as the Lugano Lake coasts, rivers,  
major roads. 

A4 (or "letter") size map of the nominated 
property, showing boundaries and buffer 
zone  

A map in DinA4 format, that includes the boundaries of the 
Monte San Giorgio-Monte Prevello-Monte Orsa area, is attached 
(see next pages, Fig. 0.5 and 0.6). 
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Fig. 0.5 Nominated area and Buffer Zone proposed for Italian side  
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Fig. 0.6 Nominated area  and Buffer Zone (proposed Italian side and Swiss WHL)  
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Justification Statement of Outstanding 
Universal Value  
 
 
 
 
 
 

According to the IUCN’s evaluation for the 2003 WHL 
nomination of the Swiss part, “The MSG is the single best known 
record of marine life in the Triassic period, and records 
important remains of life on land as well. The Site has produced 
diverse and numerous fossils, many of which show exceptional 
completeness and detailed preservation. The long history of 
study of the Site, and the disciplined management of the 
resource have created a well documented and catalogued body 
of specimens of exceptional quality, and are the basis for a rich 
associated geological literature. As a result MSG provides the 
principal point of reference, relevant to future discoveries of 
marine Triassic remains throughout the world. Based on its own 
analysis and a supplementary comparative analysis by the State 
Party regarding the exceptional comparative value of the site, 
IUCN considers that the nominated site meets this criterion” . 
 
The submission of the proposal for the inclusion in the WHL 
also of the Italian outcrops of the Midle Triassic fossiliferous 
units of the Monte San Giorgio WH Site is based on: 
 

� The paleontological outline must be completed (some 
fossils of this fantastic fauna have been found only on 
the Italian side), in particular the fish fauna (counting 
about 100 different species) is somewhat different and 
also of better quality on the Italian side of Monte San 
Giorgio [see, for example, the paleontological 
excavation at Ca’ del Frate (Viggiù, Italy) as compared 
with the coeval Val Mara layers (Meride, Switzerland)]. 

� Total, ever-lasting protection must be assured to the geo-
paleontological features of the Italian-Swiss site. 

� The research of new paleontological material must be 
granted also on the Italian side, following the mutual 
scientific target. 

� The stratigraphic sequence on the two sides must be 
compared: the Italian units show lithological and 
faunistic peculiarities which are not found on the Swiss 
side. 

� At the same time, the history of the bituminous shale 
exploitation needs to be completed as the activity on the 
Italian side began half a century earlier.  

 
The submitted extension of the WH Site of Monte San Giorgio 
to the Italian side of the Middle Triassic units should be a 
complement to the already nominated Swiss Site but also a plus 
to its historical and scientific value for the following reasons: 
 

� Among the 2003 IUCN’s grounds for  the inscription of 
the Site was the fact that the entire Monte San Giorgio 
contains a Middle-Triassic fauna unique in the world 
(cited document). 

� The paleontological outline must be completed (some 
fossils of this fantastic fauna have been found only on 
the Italian side), in particular the fish fauna (counting 
100 different species) is diffent and also of better quality 
on the Italian side of Monte San Giorgio [see, for 
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example, the paleontological excavation at Ca’ del Frate 
(Viggiù, Italy) as compared with the coeval Val Mara 
layers (Meride, Switzerland)]. 

� Total, ever-lasting protection must be assured to the geo-
paleontological features of the Italian-Swiss site. 

� The research of new paleontological material must be 
granted also on the Italian side, following the mutual 
scientific target. 

� The history of the Italian side is important because the 
first scientific research dates back to 1863, 60 years 
before the start on the Swiss side. 

� Also the history of mining activity on Monte San 
Giorgio is completed by the Italian side record, since the 
bituminous shale was exploited already 50 years or so 
earlier than on the Swiss side.  

 
Criteria under which property is nominated 
(itemize criteria)  After  the Monte San Giorgio Swiss part inscription on the 

UNESCO WHL, in accordance with the indications given by the 
World Heritage Committee in the document Operational 
Guidelines for the Implementation of the World Heritage 
Convention (january 2008), on the base of following criterion:  

 
“Criterion (viii): be outstanding examples representing major 
stages of earth's history, including the record of life, 
significant on-going geological processes in the development 
of landforms, or significant geomorphic or physiographic 
features” 
 

Name and contact information of official 
local institution/agency  

Organization: Comune di Viggiù 
Address: via Roma 10 
Tel: + 39 0332 486 106 
Fax: + 39 0332 488 861 
E-mail: UTC.viggiu@infinito.it 
Web address: http://www.comune.viggiu.va.it 
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PROPERTIES FOR INSCRIPTION ON THE WORLD HERITAGE LI ST 

1.  
Identification of the Property  

 

1.a  
Country (and State Party if different)  

Italy 

1.b  
State, Province or Region  

Regione Lombardia, Provincia di Varese (Northern Lombardia) 
 

1.c  
Name of Property  

Middle-Triassic fossiliferous site Monte San Giorgio (Switzerland-
Italy) 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

The tops of Monte Pravello (1.015 m above sea level) and Monte 
Orsa (998 m a.s.l.) lie between the two branches of Lake Lugano 
(Ceresio) and are  the NE-SW oriented continuation of Monte  San 
Giorgio towards Italy. The western slope (Valceresio) is relatively 
steep; the southern slope dips gently towards the Po Valley; the 
eastern slope (Mendrisio surroundings) is also quite easy and 
interrupted by the Gaggiolo/Lanza valley.  
long.  
 
The reference coordinate of the Italian part (lat. 45° 53’ 31” N, 
long. 8° 55’ 27” E ) is located in the Nominated Area, about 1 km 
northward from Monte Orsa and Monte Pravello. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1.1. 
Location of Monte San Giorgio fossiliferous site 
on the border of Italy and Switzerland (from 
Google Earth) 
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Fig.1.2. 
Location of Monte San Giorgio and the Italian 
and  Swiss communes  (from Swisstopo 1:50’000, 
out of scale).Red color: nominated area. 

 
1.e   
Maps and plans, showing the boundaries of 
the nominated property and buffer zone 
 
 

 
 

 
The cartography contained in the annex documentation of this 
Proposal, includes the maps of boundaries and Buffer-Zone of 
Monte San Giorgio-Monte Pravello-Monte Orsa area, zonification 
and topography. In addition, other general and specific maps are 
annexed related to geology and other features  that display the 
characteristics  of the property.  
Figure 1.3 shows the extent of the proposed Nominated Area 
(coloured red) and Buffer-Zone (coloured blue); they are the 
natural westward extension of the Swiss geo-paleontological 
features already recorded in the UNESCO World Heritage List in 
2003 (fig. 1.4). 
The limits of the Nominated Area are defined in accordance with 
the fossiliferous formations of Middle Triassic age. The Buffer 
Zone is more generally based on the stratigraphic series of Monte 
San Giorgio, which also includes older (Permian and Pre-
Carboniferous) and more recent (Jurassic and Cretaceous) 
geological units (annex 03.01).  
 
 
 
 
Fig. 1.3   
Extent of the site proposed for registration (Nominated Area in red and  Buffer-
Zone in blue) (see also Fig. 0.5 in DINA4) 
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Fig. 1.4 
Extent of the whole  area (italian  proposed site and swiss WHL area): Nominated 
Area in red and  Buffer-Zone in blue  (see also Fig. 0.6 in DINA4) 
  

1.f  
Area of nominated property  

Area of nominated property [ha] lying within the Communes of 
Besano, Porto Ceresio and Viggiù. The remaining parts are 
identified as the buffer zone (communes of Clivio and Saltrio) for 
the nominated Site, comprising a further ha of land, and territory 
within: 
 

Nominated Area      240,34  ha 
 

Buffer zone            1.818,45 ha 
 

 

Total                      2.058,79 ha 

 

 
 
Fig. 1.5   
Panoramic view of thew italian side of  Monte San Giorgio district (Photo A. Marchi). 
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2.  
Description  

 

2.a  
Description of Property  
 
 
 
 
 
 
 
 
 
 
Fig. 2.1 
Panoramic view of the italian side of Monte San 
Giorgio (on left) - Monte Pravello(in the 
middle/right) and Monte Orsa (on right)  from 
Besano (Photo A. Colombo)  ���� 
 

1. General Description  
 
Monte San Giorgio (MSG) is a pyramid-shaped, wooded mountain 
(peak 1.096 metres above sea level), which lies to the south of 
Lake Lugano fra Svizzera e Italia. The natural values proposed for 
inscription on the World Heritage List arise because of its 
internationally important fossil remains from the Mid Triassic 
Period (245-230 million years ago). The proposed Site lies within 
an area identified as a Landscape Protection Zone (LPZ) under 
Italian law (“Area di rilevanza ambientale”LR 86/1983) (ANNEX 
04.11), and comprises the part of this protected Zone that contains 
the main fossiliferous deposits. The total area of the nominated Site 
is 240, 34 ha, lying within the Communes of Besano, Porto Ceresio 
and Viggiù.  
 

 
 
 

 
 
Fig. 2.2 ���� 
Stratigraphic profil of Monte San Giorgio (mod. 
after several authors in FELBER 2005)  
 
 
 
 
 
 
 

 
The remaining parts of the LPZ are identified as the buffer zone for 
the nominated Site, comprising a further 1.824,15 ha of land, and 
territory within a further 2 communities: Clivio and Saltrio (see 
chapter 5). 
 
The Mid Triassic rock succession proposed for inscription rests 
unconformably on older, Permian volcanic rocks exposed on the 
north face of MSG, and is overlain by Upper Triassic, and Lower 
Jurassic rocks. The Mid Triassic sequence consists of 
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Fig. 2.3                                                           � 
Stratigraphic succesion of the units in the 
middle-Traiss of Monte San Giorgio (mod. after 
Furrer in Renesto & Felber 2007) 
 
 
 

 
 
Fig. 2.4 
“Scisti Bituminosi di Besano” (or “ Formazione 
di Besano”) succession in the Sasso Caldo area 
of Monte San Giorgio Excavation Sasso Caldo of 
Besano Museum) (Photo M. Felber).  
 
 
 
 

 
 
Fig. 2.5 
Paleoenvironmental restoration regarding the 
Middle Triassic of the Monte San Giorgio area 
(drawing by Paleontological Institute and 
Museum UNIZH) 

approximately 1.000 metres of reef limestones, dolomites and 
bituminous shales which formed in marine conditions on the 
margins of the Triassic ‘Tethys’ Ocean. The exceptional fossil 
interest within the sequence arises because of the presence of six 
distinct, fossiliferous formations, the ‘Grenzbitumenzone’, the 
Cava Inferiore, Cava Superiore, Cassina Beds, Crocifisso Bed and 
the ‘Kalkschieferzone’.  
 
 

 
  
 
The Middle Triassic of Monte San Giorgio comprises at least 6 
different fossil-bearing levels, belonging to two different 
lithostratigraphic units. 
 
The best-known horizons are those of the Formazione di Besano 
(“Grenzbitumenzone” = “Zona Limite Bituminosa” or “Scisti 
Bituminosi di Besano” or “Scisti Ittiolitici di Besano”), which was 
the first to be studied (as early as the middle of 1800), and also to 
be industrially exploited, first for energetic aims and than for the 
production of ichthyol (medicament), more intensively in the first 
half of the 20th century. Most of the spectacular palaeontological 
discoveries come from this unit. Specimens yielded by the 
“Kalkschieferzone”, especially in recent years, though less 
spectacular, are of great scientific interest, because soft and 
delicate parts are exceptionally preserved (very small fishes, reptile 
embryos but also insects and other arthropods – see.   
 
The sequence records life in a tropical lagoon environment, 
sheltered and partially separated from the open sea by an offshore 
reef. Diverse marine life flourished within this lagoon, including 
reptiles, fish, bivalves, ammonites, echinoderms and crustaceans. A 
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Fig. 2.6 
Mixosaurus sp.  
(Collection Paleontological Institute of 
University Zürich) 
 
 

 
 
Fig. 2.7  
Ticinoschus ferox 
(Collection Paleontological Institute of 
University Zürich) 
 
 

 
 
Fig. 2.8 
Felberia Excelsa 
(Photo University Milano - Collection  of Museo 
storia naturale Lugano) 
 

 
 
Fig. 2.9 
Besanosaurus sp., the greatest  marine saurian 
the Middle-Triassic of Monte San Giorgio  
(Photo and Collection  of Museo storia naturale 
Milano) 

stagnant and undisturbed seabed provided the conditions necessary 
for the preservation of these animals, when they died and fell to the 
sea-floor, to accumulate as abundant and exceptionally detailed 
fossils. Because the lagoon was near to land, the fossil remains also 
include some land-based fossils including reptiles, insects and 
plants. The fossiliferous rock succession is exposed in the Italian 
part on MSG, and also in the immediately adjacent area of 
Switzerland (WHL area since 2003). The result is a fossil resource 
of great richness. Fossils from MSG have been known to science 
for over 150 years. The resource is finite, and stable, so that 
excavation is necessary to produce fossil finds. Historically many 
finds were brought to light through commercial extraction of the 
carbon-rich layers to produce oil; however there is also a long 
history of scientific excavations dating from 1863 on the Italian 
deposits, and 1924 on the Swiss side. In summary, the current 
extent of discoveries includes more than 21.000 fossil specimens, 
representing 30 species of reptiles, 80 species of fish, c.100 macro-
invertebrates, and 3 plant species, in addition to microfossil 
material which includes spores, pollen and marine microorganisms. 
The distribution and abundance of different fossil groups in the six 
different levels is variable, with the greatest diversity of material 
having been found within the Grenzbitumenzone.  
 
The vertebrate material includes particularly spectacular 
specimens, including large, articulated skeletons up to 6 metres in 
length, the Besanosaurus specimen, the largest complete 
swimming reptile so far found on MSG). Complete skeletons 
include ichthyosaurs, nothosaurs, placodonts, and the remarkable 
‘giraffe necked’ saurian, Tanystropheus. The land-based fauna is 
more restricted, but includes a significant and unique complete 
skeleton of the archosaur, Ticinosuchus, the first complete skeleton 
from this group to be discovered in the northern hemisphere. There 
are a number of additional features that render exceptional 
importance to the fossil resource of MSG. First, there is the 
exceptional quality of preservation of material, including both 
complete skeletons of marine and land reptiles, and the display of 
minute detail including internal features such as stomach contents 
and embryos. Second, there are a number of unique and ‘first’ 
discoveries of species that have been made at the Site. A third 
feature is the presence of six superimposed fossil layers, allowing 
evolutionary and comparative studies, and a number of features 
within the sedimentary sequence that allow precise dating. Finally, 
it is significant that the area has been the subject of detailed study 
for over 150 years, resulting in a rich scientific literature of over 
800 papers reviewing the fossils and many aspects of the detailed 
geology of the deposits. During that time the research and 
collection activity has been conducted by the universities of  Milan 
and Zürich and the Milan Museum of Natural History with the 
local museum of  Induno Olona and Lugano. As a result, the fossils 
that have been found form a unique, consolidated, well-preserved 
and catalogued resource. 
 
The present inclination of the strata is due to the Alpine orogeny 
which pushed Monte San Giorgio up. The mountain now appears 
as a vast monocline dipping in a south/south-westerly direction and 
disappearing, in the region of Rancate-Ligornetto-Stabio, under 
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Fig. 2.10 
Layers of carbonatic rocks in the 
Kalkschieferzone of the Calcare di Meride 
(Excavation Mulini Vecchi near Meride), photo 
M.Felber  
 
 
 
 
 
 
 
 
 
 
 

 
 
Fig. 2.11  
Layers of dolomite alternating with bands of 
bituninous shales (Excavation Punto 902. Monte 
San Giorgio, photo Paleontological Institute of 
University Zürich) 
 

Tertiary reliefs and under the Po Plain.  Alpine tectonics have only 
slightly affected the succession of Monte San Giorgio: sometimes 
micro-tectonic structures make it hard to laterally follow a same 
level during excavations. 
Fuller details on the geology of Monte San Giorgio can be found in 
the publications of Kuhn-Schnyder (1963), Bernoulli and 
Wiedenmayer (1967), Kälin and Trümpy (1977), the Museo 
Cantonale di Storia Naturale di Lugano (1990), in Felber et al. 
(2000, see ANNEX 03.01) and in Felber (2005, see ANNEX 
03.02). 
 
 
2. Description of the geological units  
 
The Middle-Triassic fossil-bearing succession of Monte San 
Giorgio must be “read” in the context of the Southern Alps history: 
along an axis of about 30 km from Lugano to Chiasso, it includes 
significant geological events occurred between the Carboniferous 
Period and the present day.  
The Triassic carbonate formations of Monte San Giorgio lie 
between the volcanic rocks (andesites and rhyolites) of Permian 
age, exposed on the northern slope down to Porto Ceresio, and the 
Jurassic-Cretaceous rocks of the Tremona-Arzo-Saltrio-Viggiù 
area and, further south, of Rancate-Ligornetto-Stabio-Clivio area. 
 
Particularly, Triassic units display a great wealth of lithological 
features: successive phases of marine transgression and regression 
created different depositional environments, so that the resulting 
rocks are of various kinds (from the jungest the oldest unit, see Fig. 
2.3):  
 
- more or less dolomitized oolitic limestones of the Rhaetian 

(Serie di Tremona) 
- massive dolomites of the Norian (“Dolomia Principale”) and, 

finally,  
- marls, limestones and gypsums of the Carnian (“Marne del 

Pizzella” or “Strati di Raibl”), 
 

---- Upper boundary of the geological units of the Nominated Area ----- 
 
- carbonate platform dolomites and regularly stratified limestones with intercalated  
                   (more or less) bituminous shales of the Anisian and Ladinian stages: 
 
- the upper member called the “Kalkschieferzone”, where fossils are irregularly   
                                 arranged in a thickness of about 120 m.  

 
- the Calcare di Meride with three thin layers in     
          the lower part  

- “Cava Inferiore” (lower quarry),  
- “Cava Superiore” (upper quarry),  
- “Alla Cassina” 
 

- the Formazione di Besano (also known as the  
          “Grenzbitumenzone” or ‘Zona Limite  Bituminosa’)  
                              (average thickness 12 m) 
- the lower member called “Dolomia del San  
           Salvatore” 

 
----- Inferior boundary of the geological units of the Nominated Area ------ 

 

- conglomerates and sandstones of the Scythian-Anisian stages 
(“Formazione di Bellano” or “Servino”), 
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Fig. 2.12 
Layers of dolomie  in the Cava Superiore Strata 
(Excavation Acqua del Ghiffo, cava superiore 
near Meride), photo M.Felber  
 
 
 

 
Fig. 2.13 
The very first scientific paper on the fossil fauna 
of Monte San Giorgio is by Emilio Cornalia 
(1824-1882) and dates back to 1854: it contains 
the description of  a ‘new saur’, that he called  
Pachypleurosaurs edwardsii 
.  
 
 
 

These units are placed one upon another, from north to south, 
forming a Triassic rock complex more than 1.000 m thick;  which 
is definitly less than the average thickness of Triassic in Lombardy: 
the Dolomia Principale alone often reaches or even exceeds this 
amount. 
 
150 years of scientific research have resulted in detailed mapping 
of the various strata and their contours, and in the knowledge of the 
fossil-bearing levels. However, further discoveries have been made 
in recent times as a result of a more systematic, modern and global 
approach, involving different disciplines and using new 
investigatory techniques, such as geochemistry, sedimentology, 
taphonomic and microfacies analysis, etc. Other fossiliferous levels 
are thought to exist in the Calcare di Meride. So far, works have 
been carried out on the levels which had been involved in the 
mining activity. Some favourable lithotypes have been singled out, 
but, because of financial problems, excavations have not been 
started up yet.  
 
3. The surplus value for the Italian side 
 
Why it is mandatory to joint the two sides of Monte San Giorgio as 
UNESCO World Heritage Site ? 
 
The fossiliferous units outcropping across the Monte San Giorgio-
Pravello-Orsa area are the same as, most probably, the 
paleontological content. However, the two sides show a different 
research history as well as some minor geological features. 
The beginning of the paleontological excavations was on the 
Italian side under the leadership of Antonio Stoppani, then director 
of the Milano Museum, supported by a small fund from the Società 
Italiana di Scienze Naturali (about 250 € !). That campaign can be 
considered the first one in Italy to collect fossils under the direct 
control of paleontologists and not just after commercial quarrying. 
Thus, it is on the Italian side that we have the longest excavation 
history, about 150 years, while the Swiss side saw the first 
campaign only 60 years later in 1923. For about the following 50 
years the Zurich University alone made researches on the Monte 
San Giorgio area.  
More recently, for about ten years, the field activities on MSG  has 
been develloped by all the the major Institutions involved in these 
reasearches. The Milano Museum started againg the Work on the 
Besano Formation in the 70ies (Rio Ponticelli and then Sasso 
Caldo, till 2004, both in Besano area). The Milano University 
started its excavation in 1981 at Ca’ del Frate/Besnasca (1981-
1997) with the support of the Museum of Induno Olona: for the 
first time the Kalkschiferzone was investigated in detail. In the 
1997 UNIMI crossed the border and started to investigate the KSZ 
on the Swiss side following an invitation from the Lugano 
Museum: the Meride-Val Mara site has been exploited from 1997 
to 2005. Also the Zurich University came back to MSG, this time 
in cooperation with the Lugano Museum, and from 1994 to 2004 
different Calcare di Meride sites have been exploited. In the very 
last years (2006/7), owing to the difficulties to make a mid-long 
term scientific project for the whole geo-paleontological heritage 
of Monte San Giorgio, only the Lugano Museum is doing field 



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

19

 
 
Fig. 2.14 
Tanystropheus longobardicus Middle Triassic 
Monte San Giorgio (Sasso Caldo) Collection and 
Photograph Museo storia naturale Milano).  
 
 
 

 
 
 
Fig. 2.15 
Voltzia sp. Middle Triassic Monte San Giorgio 
(Sasso Caldo) (Collection and Photograph 
Museo storia naturale Milano). 

activity in a old lower Calcare di Meride site, together with people 
from the Bonn University.  
The comercial mining, which sometimes allowed the discovery of 
a few specimens, started on the Italian side too around the mid of 
XIX century. During the beginning of the XX century it moved on 
the Swiss side untill the final stop during the II World War. It must 
be pointed out that only few specimens are known from the 
mining, which is quite unusual as everywhere miners know that 
fossils are valuable to be sold. 
Following the first fieldies, both scientific and commercial, the 
studies regarding the Monte San Giorgio vertebrates started in 
Milano around 1850 under the guidance of Antonio Stoppani, then 
director of the Milano Museum and professor of geology at the 
Polythecnic University. The most important monography regarded 
the fishes (De Alessandri 1910 and Brough 1939), so that the fossil 
fishes from MSG became known as from Besano as Brough so 
titled his paper on a collection bought some years before by the 
British Museum (NH) (this is still the only major public collection 
outside Italy or Switzerland!). Soon after the beginning of its 
activity on MSG, the Zurich University started to study mainly the 
reptiles so paleontologists usually refer to Monte San Giorgio as 
the ‘Reptile Mountain’ and Besano as the source of the fishes!  
Studies on fishes, which on the other hand are much more 
numerous and varied than reptiles in any of the different levels, 
restarted about 25 years ago when the UNIMI team moved to MSG 
to begin the excavations in the Kalkschieferzone, the unit that had 
never exploited before since rich only in fishes and crustaceans, 
while reptiles are very rare (a single species with only a few 
specimens). At present most studies on fishes are carried on by the 
UNIMI team as there are still many specimens from the recent 
excavations to be studied.  
The Middle Triassic paleoenvironment of western Lombardy 
shows a very high complexity that is well present in the MSG area. 
Thus means that also the fossil assemblages can suddenly change 
both horizontally and vertically howing to the local environmental 
conditions related basin depth, salinity, temperature, fresh-water 
influence, oxigen content, distance from emerged land or carbonate 
platform, etc. This means that it is still possible to find new 
fossiliferous sites not only yielding already known assemblages but 
also new and diverse in age and environment. We hope that it will 
be possible to coordinate new researches to boust a new period for 
the paleontology on MSG. 
 
In the Italian side of the MSG the stratigraphic sequence can be 
followed in a more regular way than in Switzerland as the bed dip 
in the slope. Though this makes excavations more difficult (we 
need large surfaces for better results) we can follow almost the 
whole sequence without loosing a single bed. This has been done 
in the last years by geologist from UNIMI for stratigraphy, 
paleomagnetism, sedimentology. On the Swiss side the single 
outcrops may be larger, but some levels are not easily detectable.  
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Middle Triassic levels  
 

Location 
I = Italy 
CH= Switzerland 

Crustaceans 
 

Marine 
reptiles 

Land 
reptiles 

Cephalopods Bivalves Fishes Insects Land 
plants 

           
6 Kalkschieferzone I - CH +++ +    +++ + +++ 
5 Crocifisso-strata I ? - CH  +       
4 Cassina-strata I - CH  ++  +  +  + 
3 Cava Superiore-strata I - CH  ++  +  + + + 
2 Cava inferiore-strata I - CH  ++  + +++ +  + 
1 « Grenzbitumenzone » I - CH + +++ + +++ +++ ++ + ? +++ 

 
+++  very abundant 
++  abundant 
+  rare 
 
Fig. 2.16 
Distribution of palaeontological finds in the 6 fossil-bearing levels of Monte San Giorgio on the italian part (I) and swiss part (CH) 
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REPTILES 
 

FISHES 

‘Dipteronotus’ ornatus 
Dipteronotus olgiatii  

 
Placodontia  CHONDRICHTHYES 

Luganoia lepidosteoides 

Cyamodus hildegardis Acronemnus tuberculatus Peltopleurus lissocephalus  

Cyamodus kuhnschideri Hybodus cf. plicatus P. nothocephalus 

Paraplacodus broilii Acrodus georgi P. rugosus 

Helveticosaurus zollingeri  A. cf. A. reticulatus P. nuptialis 

 Palaeobates angustissimus Peltopleurus  n. sp. B 

  Peltopleurus  n. sp. C 

Ichthyosauria  OSTEICHTHYES Peltopleurus  n. sp. D 

Mixosaurus cf. cornalianus Type A Sarcopterygii Peltopleurus  n. sp. E 

Mixosaurus cf. cornalianus Type B Ticinepomis peyeri Colobodus bassanii 

Mixosaurus cf. nordenskioeldii Holophagus cf. H. picenus ‘Crenilepis sandbergeri’ 

Ichthyosaurus gen. Indet Coelacanthidae gen. e sp. indet. Peripeltopleurus vexillipinnis 

Mikadocephalus gracilirostris  P. hypsimosus 

[Sangiorgiosaurus kunhnschnyderi Actinopterygii basali Peripeltopleurus sp. 

Phalorodon fraasi Gyrolepis sp. Cephaloxenus macropterus 

Wimanius odontpalatus  Aneurolepis macroptera Habroichthys minimus 

Cymbospondylus buchseri Acronemus sp. H. griffithi 

Besanosaurus leptorhynchus Ptycholepis barboi Habroichthys sp. 

 P. priscus   

Prolacertiformes P. schaefferi Neopterygii 

Tanystropheus longobardicus P. magnus Besania micrognathus 

Macrocnemus bassanii Bobasatrania ceresiensis Eosemionotus ceresiensis 

 Saurichthys costasquamosus Eosemionotus n. sp. B 

Archosauria S. curionii Eosemionotus n. sp. C 

Ticinosuchus ferox  S. macrocephalus  Eosemionotus n. sp. D 

 S. paucitrichus Archaeosemionotus n. sp. A 

Sauropterygia Saurichthys spp. Archaeosemionotus n. sp. B 

Serpianosaurus mirigiolensis Birgeria stensiöi Archaeosemionotus n. sp. C 

Neusticosaurus peyeri  Pholidopleurus ticinensis Allolepidotus bellotti 

Neusticosaurus pusillus Gracilignathichthys microlepis  Sangiorgioichthys aldae 

Neusticosaurus edwardsii Platysiagum minus  Placopleurus primus 

Paranothosaurs amsleri  Perleidus altolepis Placopleurus besanensis 

Nothosaurus sp.   Perleidus sp. Placopleurus n. sp. A 

Lariosaurus buzzii (?= L. valceresii) Daninia spinosa Placopleurus n. sp. B 

Silvestrosaurus buzzii Caelatichthys meridensis Eoeugnathus megalepis  

Lariosaurus calgagnii Caelatichthys nitens Broughia sp. 

Lariosaurus valceresii Meridensia meridensis ‘Ophiopsis’ cf.O. lepturus 

 Aetheodontus besanensis Furo trottii 

Thalattosauria Ctegnognathichthys belottii Prohalecites porroi 

Askeptosaurus italicus  Altisolepis bellipinnis ‘Legnonotus’ obtusus 

Clarazia schinzi Altisolepis elongignathus Macrosemiidae n. g. e n. sp. 

Heschleria rübeli Peltoperleidus macrodontus Ophiopsidae n. g. e n. sp. 

 Peltoperleidus triseries Pholidophoridae n. g. e n. sp. 
Eusaurosphargis dalsassoi Felberia excelsa Parasemionotidae n. g. e n. sp 

 
 
Fig. 2.17 
List of fossil vertebrates (fishes and reptiles) found in the Middle Triassic formations of Monte San Giorgio (from Bürgin, 1998; 
Tintori, 1998; Lombardo, 2001, 2002, reviewed in Felber, 2005) 
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2.b. History and Development 
 
 

 
Fig. 2.18  Workmen at the Val Porina mine 
(Monte San Giorgio) (Photo Archivio 
Sommaruga, Meride-PIMUZ) 
 
 

 
 
Fig. 2.19 This is the only historical picture of the 
Besano Ittiolo plant, which has been demolished 
(Photo by Arnaldo Colombo) 

  
 

 
 
Fig. 2.20. The Spinirolo plant in Meride,today 
(Foto M. Felber) 
 
 

 
 
Fig. 2.21 Label from a bottle of “Saurolo” 
(Photo Archivio Sommaruga, Meride-PIMUZ) 
 

1. Bituminous shale mines, mining and quarring activities on 
Monte San Giorgio   
 
The bituminous shales  
 
The bituminous shales of the Monte San Giorgio area must have 
been known for centuries on account of their high oil content, 
which made them burn easily. However, it was not until the mid-
eighteenth century that, as a result of a shortage of fuel for 
furnaces, the Milanese government encouraged a search for 
fossil fuels in the valleys of Lombardy. This was why, between 
1774 and 1790, a certain Valsecchi from Lecco resumed 
excavations in an old mine at Besano, on the Italian side. This is 
the earliest information we have of industrial mining activity in 
the rocks of  Monte San Giorgio. 
The first technical investigations of the bituminous shales, 
dating from 1830, were performed with a view to extracting gas 
to light the streets of Milan. But the excavations, carried out for 
this purpose above Besano, were soon abandoned. This initiative 
was followed by others, always with the aim of obtaining fuel, 
but all efforts were unsuccessful because the oil content was not 
high enough. The right to exploit the bituminous deposits 
discovered on the Swiss side was assigned by the cantonal 
government to Antonio De Martini, a native of Como, in 1856. 
This was the beginning of a thirty-year saga of transfers of 
claims, renewals of licences, appeals, disputes and mistrust, but 
no concrete results. 
The search for bituminous shales was given a decisive boost by 
the commercial success of Ichthyol (sulphoichthyolate of 
ammonia), obtained from oil extracted from the bituminous 
shales of Seefeld in the Austrian Tyrol, which was used for 
treating skin conditions (eczema). The pioneers of its production 
on Monte San Giorgio were Giuseppe Ratti then, in 1906, the 
chemist Piero Neri Sizzo De Noris, who founded the “Società 
Anonima Miniere Scisti Bituminosi di Meride e Besano” [Meride 
and Besano Bituminous Shale Mining Company] and built the 
Spinirolo plant for distilling the shale oil and refining Saurol, a 
product akin to Ichthyol, supplied to the Milan and Basle 
pharmaceuticals markets. 
By 1916, there were five mines operating in the Tre Fontane 
area, with a total development of 900 m; by the early 1940s, 
roughly 1.700 m of tunnels and risers had been dug. The average 
annual production of oil-bearing material was around 300-400 
tons, equivalent to 22-30 tons of unrefined oil. Production of 
Saurol declined during World War II, but recovered in the post-
war period, though only for a few years. At this time, the mining 
company employed about 30 miners and production staff. 
Eventually, there were few remaining customers, most of them 
in the veterinary pharmaceuticals sector overseas. Mining 
activities ceased in the early 1950s and the company went into 
liquidation soon afterwards.  
All that remains of this industrial enterprise, in which the local 
population was closely involved (they were also employed in 
other mining activities, particularly in quarrying ornamental 
stone) are a few mine shafts in the Serpiano area and, above all, 
the old Spinirolo plant, a fine example of industrial architecture, 



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

23

 
 
Fig. 2.22 Historical mines of barite and fluorite 
near Besano (Foto M. Felber) 
 
 

 
 
Fig. 2.23 Spectacular underground stone quarrie 
in Viggiù (Foto M. Felber) 
 
 

  
 
Fig. 2.24 Stone quarrie in Saltrio (Foto M. 
Felber) 
 
 

 

now converted into a cultural and holiday centre. 
 
Other mining activities were undertaken on the Monte San 
Giorgio, concerning, for example, barite, fluorite, argentiferous 
galena. During the XX century on the mountain about 15 mines 
were active, both in the present Core- and Buffer-Zones; after 
their shutdown, today nothing remains except a few evidences.  
 
 
The stone quarries 
 

Stone quarrying and working are known to be very ancient 
activities in the Monte San Giorgio region: the quarries of 
Saltrio and Viggiù (Italy) and those of Arzo-Tremona-Besazio 
(Switzerland) were already active during the XVI century, as 
proved by several historical documents, and notary deeds in 
particular, kept in the municipal archives. The very beginning of 
these works, though, was likely much earlier, in the XIV century 
(the time of the gothic buildings) or even before, at the time of 
Cluniac monks (X century) or at the time of ‘Maestri Comacini’ 
(around the XI-XII century), who taught their craft to workers of 
the Lomabardy valleys.  People from Viggiù then realized the 
good qualities of their rock (roccia ‘bigia’): easy to work, 
weathering-resistant, very fit for being carved to make 
decorations.  The Viggiù quarries are the best known through the 
history. One of the reasons is that the village was the main center 
of the Monte San Giorgio stone trading and working. It became 
famous for  its artists and stone-cutters and for the inlaid marble 
altars. Galleries and excavations are striking evidences (see 
Figure) of the underground quarry works, now abandoned; the 
underground galleries of Saltrio will be soon demolished for 
safety’s sake.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.25 The “Pietra di Viggiù”  (Foto M. Felber) 
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Fig. 2.26 View on Saltrio  stone quarries under  
landscape restoration (Photo M. Felber) 
 
 

 
Fig. 2.27 Santo Stefano Church in Viggiù built with Pietra di Viggiù. (Photo 
M. Felber) 
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Fig. 2.28 
The first scientific excavation on Monte San 
Giorgio was carried out in 1863 near Besano by 
Antonio Stoppani (1824-1891) on behalf of the 
Italian society of natural sciences. 

 
 
 
 
 
 
 

 
Fig. 2.29 
Historical photo of scientific excavations at 
Point 902, 1960 (Monte San Giorgio), 
(Photograph: Paleontological Institute of 
University Zürich) 
 

2. History of scientific excavations and studies. 
 
The first scientific treatise on San Giorgio fossil vertebrates was 
published in 1847 by Giulio Curioni, whose special interest was 
fishes. Since then, almost 800 publications have appeared, 
dealing with the wealth of vertebrate and invertebrate fossil 
fauna of the locality (see appended bibliography). 
 
The most interesting discoveries occurred a short time later, 
during excavations undertaken, in 1863, in the Besano area by 
the Società Italiana di Scienze Naturali and the MSNMI, under 
Antonio Stoppani’s direction, and during the 1878 campaign, 
largely funded by the same museum and led by  Emilio Cornalia. 
These campaigns resulted in the recovery of several ichthyosaur 
remains, many fishes, ammonites and bivalves. In 1880, 
Francesco Bassani discovered a fossil saurian, Macrocnemus. 
The Besano ammonites were studied in 1882 by E. Mojsisovics. 
In 1886, Bassani described Ichthyosaurus cornalianus, or 
Mixosaurus cornalianus according to modern classification.  
 
These works were followed by in-depth geological and 
palaeontological studies, mainly by researchers from Northern 
Italy: Repossi and Taramelli (1902), De Alessandri (1910, 
1913), Airaghi (1912, 1915). Exploitation of bituminous shales 
at the Tre Fontane mine, Switzerland, begun in 1907, brought to 
light further fossil remains of marine saurians, fishes and 
molluscs. 
Unfortunately, all this fossil material was lost in the destruction 
of the MSNMI, bombed in 1943. Only a few specimens that had 
been loaned to the Zurich Museum for study purposes were 
spared.  
On the Swiss side, as part of the 1919 annual conference of the 
Società Svizzera di Scienze Naturali, a visit was organised to the 
Ichthyol production plant at the Spinirolo factory. To their 
amazement, the visitors saw that the bituminous material ready 
for processing contained some very interesting fossil remains. 
This triggered a series of research and excavation campaigns, 
undertaken by the PIMUZ, to investigate the outcrops of the 
Formazione di Besano on Swiss territory as well as the 
bituminous levels of the Calcare di Meride. Since then, more 
than 50 excavation campaigns have been carried out at about 
twenty different sites. 
The palaeontologist Bernhard Peyer (1885-1963), of the PIMUZ, 
was the first to study the area of Serpiano, Meride and Brusino. 
In 1924, he found a specimen of Cyamodus hildegardis 
(Placodontia) and several complete Mixosaurus (Ichthyosauria) 
skeletons at Valporina, within the Formazione di Besano. In the 
same year, a 4 m long skeleton of Paranothosaurus amsleri 
(Sauropterygia) was found in the Tre Fontane mine. Here, Peyer 
found in 1927 another ichthyosaur, 2,5 metres in length, in the 
Formazione di Besano; a “long-necked saurian”, Tanystropheus 
longobardicus, more than 4 meters long, saw the light in 1933. 
This same year also saw the sensational discovery, in Valporina 
(Formazione di Besano), of a land saurian, Ticinosuchus ferox, 
and also the find of a specimen of Ceresiosaurus calcagnii 
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Fig. 2.30 
Scientific excavations in Ca’ del Frate (Viggiù) 
by the Museum of Induno Olona with the 
collaboration of the University Milano), 
(Photograph: University Milano) 
 
 
 
 

 
Fig. 2.31 
Scientific excavations on Sasso Caldo (Besano)  
by the Museum of Besano with the collaboration 
of the Museum Milano), (Photograph: M.Felber)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Sauropterygia), 2.3 metres in length, at the Cassina site (lower 
levels of the Calcare di Meride). In 1936, a complete specimen 
of Paraplacodus broilii (Placodontia) was dug out of the Tre 
Fontane mine (Formazione di Besano) and, the following year, a 
skeleton of Askeptosaurus italicus (Thalattosauria) was 
discovered in the same mine. 
 
Excavations at the Mirigioli site, also known as Point 902 (or 
simply P. 902), were begun in 1950, with annual campaigns 
continuing until 1968, under the leadership of Emil Kuhn-
Schnyder (1905-1994). Over an area of 240 m2, some thirty 
fossil-bearing bituminous levels alternating with dolomites were 
studied, to a total depth of approximately 16 metres. These 
yielded an extraordinary quantity and variety of specimens. For 
instance, in stratum n. 113, 8,5 cm thick, researchers found 62 
Mixosaurus skeletons, eighty or so small fishes and some larger 
ones, such as Saurichthys, Colobodus (Perleididae), Birgeria, 
and remains of Coelacanths (Crossopterygii).  
 
Other strata have yielded many lamellibranchs of the Daonella 
genus (ascribed to seven species), showing how they had 
evolved over a period of at least one million years (Rieber 
1969). 
On the basis of ammonites, which are fairly common in the 
dolomite beds of Formazione di Besano, a proposal has been 
forwarded to define the boundary between Anisian and Ladinian 
(Rieber and Brack 1993). 
 
On the italian side of Monte San Giorgio palaeontological 
research was resumed by the MSNMI in 1974 at Rio Ponticelli 
(Formazione di Besano) and then, in 1985, at Sasso Caldo 
(Formazione di Besano). The DISTMI, in collaboration with the 
MISNIO, started excavations at Ca’del Frate-Besnasca (Viggiù) 
by the beginning of the 1980’s, and, in 1997, also in the 
Kalkschieferzone of Val Mara, near Meride, Switzerland. 
 
The PIMUZ, in collaboration with the MCSNLU, began in 1994 
a new series of field works in the same site near Meride and at 
the Crocifisso locality; the fossiliferous levels belong to the 
Calcare di Meride (Bürgin, 1995; Furrer, 1995). 
These recent campaigns have yielded many important fossils, in 
some cases completely new. During the 1998/2003 campaigns in 
Val Mara and at Acqua del Ghiffo, in fact, besides thousands of 
fishes ascribed to some twenty different species, the finds 
included the first fossil insects found on Monte San Giorgio  
(Krzeminski and Lombardo, 2001), a young Ceresiosaurus 
(Hänni, in prep.) and a Saurichthys with embryos (Bürgin, 1990; 
Brinkmann, 1996). On the Italian side, the excavations at Ca' del 
Frate, carried out by the DISTMI in the laminated marls of the 
“Kalkschieferzone”, have brought to light some Lariosaurus 
embryos (Renesto, Tintori, Lombardo, Danini, 2003), and a 
large number of fossil fishes. The comparison with the finds on 
the Swiss side (Tintori et al., 1985; Tintori, 1990, 1992; 
Lombardo e Tintori 1997; Lombardo, 1997, 2001, 2002) has 
enabled to point out varied and complex palaeobiological 
aspects (Lombardo, 1997). 
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Fig. 2.32 
List of excavation campaigns on Monte San Giorgio from 1863 to 2005 (from different Authors in Felber 2005). 
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3.  
Justification for Inscription  

 

3.a  
Criteria under which inscription is 
proposed (and justification for 
inscription under these criteria)  

Monte San Giorgio’s application to be included in UNESCO’s 
world natural heritage list fulfils the criteria set out in the 
“Operational Guidelines for the implementation of the World 
Heritage Convention”. In particular, the Triassic fossil-bearing 
formations of Monte San Giorgio qualify as assets and objects of 
universal value because: 
 
- they are eminently representative of great events in the 

Earth’s history,  providing evidence, among other things, of 
the development of life on Earth, representing a major stages 
of Earth’s history including the record of life during a period 
of 10 millions years and of the geological processes [viii], 
 

- they represent a continuous succession within the geological 
period in question and are part of a wider succession and 
geological context,  
 

- they are the subject of careful planning and  
 

- they are subject to clear legal regulation, both in Swiss and 
Italian territory, which will grant total protection. 

 
In accordance with the guidelines found in section II.D of the 
“Operational Guidelines for the Implementation of the World 
Heritage Convention” (January 2008), the Proposal to Inscribe 
the Extension of the Italian part of Monte San Giorgio on the 
World Heritage List is based on : 
 
criterion (viii), be outstanding examples representing major 
stages of Earth’s history, including the record of life, 
significant on-going geological processes in the development 
of landforms, or significant geomorphic or physiographic 
features. 
 
 

3.b Proposed Statement of 
Outstanding Universal Value  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Monte San Giorgio is one of the most important fossil-bearing 
areas in the world, particularly as regards its marine 
palaeontological heritage from the Middle Triassic Period 
(approximately 245 to 230 million years ago). The Triassic 
fossil-bearing formations of Monte San Giorgio qualify as assets 
and objects of universal value because: 
 

- they are eminently representative of great events in the 
Earth’s history,  providing evidence, among other things, of 
the development of life on Earth, representing a major stages 
of Earth’s history including the record of life during a period 
of 10 millions years and of the geological processes [viii], 
 
- they represent a continuous succession within the  
geological period in question and are part of a wider 
succession and geological context. 

 
 



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

29

 
Fig. 3.1 
Perfect preserved skull of  Tanystrophaeus 
longobardicus (Mid Triasisc Monte San Giorgio)  
(Coll. Museo storia naturale Milano) ���� 
 

 
 

 
 

 
 

 
 
 
 
Explications to the Photos see next page 

 
The outstanding  value of the fossils contained in the Middle 
Triassic carbonate formations of this mountain under these 
criteria is determined, in particular, by the following factors: 
 
� Palaeontological variety: scientific excavations have brought 

to light more than 21.000 fossil specimens, most complete, 
including the fossils of: 
- approximately thirty species of marine and terrestrial 

reptiles, 
- approximately eighty different species of fish,  
- dozens of insects and other arthropods, wonderfully 

preserved 
- about 50 species of invertebrates (bivalves, ammonites, 

echinoderms, crustaceans, etc.)  
- many plant species. 

 
� Rare and even unique specimens: many vertebrate and 

invertebrate fossils have been found for the first time and/or 
exclusively in the rocks of Monte San Giorgio. They are 
therefore unique discoveries. The attribution of scientific 
names based on toponyms of Monte San Giorgio area 
confirms this fact. Examples are: Besanosaurus, 
Ceresiosaurus, Ticinosuchus, Meridensia meridensis, 
Ticinepomis, Neusticosaurus serpianensis, Luganoia, 
Tintorina meridensis, Sangiorgiosaurus, etc. 

 
� An abundance of “faunas”: one of the most significant 

aspects of Monte San Giorgio palaeontological heritage is 
undoubtedly the presence of a continuous sedimentary 
succession, roughly spanning 15 million years. Unlike other 
palaeontological deposits of international importance, 
which usually have just one fossil level recording a 
particular moment in geological history, Monte San 
Giorgio has at least six distinct fossil levels. Every level 
contains one or more fossil associations. This allows to 
follow the evolution, over several million years, of particular 
groups of organisms that lived in a nearly uniform 
environment. Marine reptiles, fishes and some invertebrates 
(e.g. ammonites and daonellae) have been the subject of 
specific studies in this field. 

 
� Geology: the Middle Triassic fossil-bearing formations of 

Monte San Giorgio are a key component inside the 
geological history of the “Southern Alpine Series” 
(“Sudalpino”) , which spans from approximately 350 million 
years ago to the present. The best-known localities, situated 
in a very restricted area around Monte San Giorgio, or on the 
mountain itself, include: 

 
- the Carboniferous rocks of Manno and of the western area 

around Varese 
- the Permian rocks of Cuasso al Monte, Arosio-Mugena 

(near Lugano) and of the Monte San Giorgio basement,  
- other Triassic units yielding fossil vertebrates in the areas 

of Valcuvia, of Lugano and of Monte San Giorgio itself,  
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Fig. 3.2 - 3.5           ���������������� 
Examples of perfect  preserved and rare fossils 
of Mid Triassic of Monte San Giorgio (different 
Authors and collections)  
 
 
 
 
 
 
 
 
 

 
 
Fig. 3.6 
Evolution of Daonella 
(after Rieber Univ. Zürich) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.7                                             ���� 
Classical stratigraphic profil of Southern Alps 
(red colored; units of Monte San Giorgio), (by 
different Authors in Felber 2005).  
 
 
 
 
 
 
 
 

- the Jurassic series of the Viggiù-Clivio-Saltrio-Arzo-
Tremona area, corresponding to the Buffer Zone around 
Monte San Giorgio fossil-bearing levels, 

- the Jurassic formations of Monte Generoso, Gole della 
Breggia, Induno Olona and Val Ganna, 

- the Tertiary formations of Gonfolite Lombarda, reaching 
the foot of Monte San Giorgio-Orsa-Pravello in the 
surroundings of Malnate/Gaggiolo, 

- the rare, but significant, outcrops of marine Pliocene in 
the Varese area  and in southern Ticino 

- the Plio-Quaternary glacial and fluvial deposits. 
 
These unusual features of Monte San Giorgio, 
complementing as they do the Middle Triassic fossil-bearing 
deposits, are a significant bonus from both a scientific and 
an educational point of view. This is reflected in the proposal 
that a Buffer Zone be established around the Nominated 
Area so that the Middle Triassic palaeontological features 
are seen in a broader geological frame. 
 

 
 
� Scientific studies: Monte San Giorgio is one of the most 

thoroughly studied palaeontological sites in the world . 
Over the last 150 years, it has been the subject of some 800 
scientific and popular publications on palaeontological, 
geological and geomineral topics (see chapter 7.e), 
including no less than 360 scientific books and papers 
devoted to its palaeontological heritage; there have been 
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Fig. 3.8.  
Permian-Triassic boundary near Besano, 
(Photograph M. Felber) 
 
 
 
 
 
 

 
 
Fig. 3.9 
The Civico museo insubrico di storia naturale of 
Induno Olona,  (Photograph: M. Felber)  
 

 
 
Fig. 3.10 
The Museo dei Fossili of Besano (Photograph M. 
Felber)  

also many popular works about the history of mining and 
quarrying.  

 
� State of preservation of the fossils: as a result of the 

fossilization processes involved, the fossil specimens are 
exceptionally well preserved, in terms either of 
completeness of skeletons and fossil remains in general, or of 
details of their morphological characteristics. Fossils are 
perfectly preserved to a great extent; many are large in size 
(up to 7 metres long) and, being of considerable aesthetic 
value.  

 
� Protection of  deposits in the past: Unlike other fossil-

bearing sites, palaeontological research on Monte San 
Giorgio has always been the exclusive reserve of:  

 
- Museo Civico di Storia Naturale (MSNMI ) Milano 
- Dipartimento di Scienze della Terra of the Università  
       (DISTMI ) 
-     Palaeontological Institute and Museum of of Zurich                
      University (PIMUZ ).  

 
For this reason, the scientific world is in possession of a 
complete, well-preserved, catalogued and studied 
palaeontological heritage, not scattered among private 
collections. 

 
 
� Relationship between human settlement and territory: the 

fossil-bearing formations of Monte San Giorgio have close 
links with the life of the locality:  
- in the past, the bituminous shales of the area were mined 

for the extraction of Ichthyol; there was also quarrying 
(for the production of gypsum and lime) and cutting of 
ornamental stone (Saltrio and Viggiù “stone” (“Pietra di 
Saltrio e di Viggiù”), Arzo “marble”, Broccatello, etc.); 

- nowadays, the local population is fully involved in the 
preservation and management of the palaeontological 
heritage (Museo dei Fossili di Besano (MF Besano), 
Civico Museo Insubrico di Storia Naturale di Induno 
Olona (MISNIO), Museo dei Fossili di Meride (MF 
Meride), as well as in the retrieving and popularization of 
the fascinating history of rock exploiting (Museo dei 
Picasass at Viggiù, publications, committees, work 
groups, etc.). 

 
 
The submitted extension of the WHL Site of Monte San Giorgio 
to the Italian side of the Middle Triassic units should be a 
complement to the already nominated Swiss Site but also a plus 
to its historical and scientific value for the following reasons: 
 

� Among the 2003 IUCN’s grounds for  the inscription of 
the Site was the fact that the entire Monte San Giorgio 
contains a Middle-Triassic fauna unique in the world 
(cited document). 
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� The paleontological outline must be completed (some 

fossils of this fantastic fauna have been found only on 
the Italian side), in particular the fish fauna (counting 
100 different species) is diffent and also of better quality 
on the Italian side of Monte San Giorgio [see, for 
example, the paleontological excavation at Ca’ del Frate 
(Viggiù, Italy) as compared with the coeval Val Mara 
layers (Meride, Switzerland)]. 

 
� Total, ever-lasting protection must be assured to the geo-

paleontological features of the Italian-Swiss site. 
 

� The research of new paleontological material must be 
granted also on the Italian side, following the mutual 
scientific target. 

 
� The history of the Italian side is important because the 

first scientific research dates back to 1863, 60 years 
before the start on the Swiss side. 

 
� Also the history of mining activity on Monte San 

Giorgio is completed by the Italian side record, since the 
bituminous shale was exploited already 50 years or so 
earlier than on the Swiss side.  

 
The site becoming cross-bordering implies also a cross-border 
management, which is the necessary condition for the OUV 
maintenance.  The collaboration between the two countries will 
allow a better territorial control, through a constant exchange of 
information and an improved management of the resources. This 
will be planned and realized through common projects, in which 
also the population of the two countries is called upon to 
collaborate. These requirements are all necessary for the 
preservation of the paleontological site. 
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3.c  
Comparative analysis  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.c.1. Introduction 
 
The detailed analysis prepared for the Swiss side candidature is 
here fully reported, with some necessary  review, mainly on 
Lombardy, Dolomites and China paragraphs. 
 
The Triassic palaeontological heritage of Monte San Giorgio is 
unique; this is evident after a comparative analysis with other 
famous Triassic sites. In all the following aspects the fauna from 
Monte San Giorgio has no parallel elsewhere: quality of 
preservation; research history and number of publications 
relating to a single fossiliferous site; dimensions, rarity and 
variety of the fossil remains (in particular fishes, marine and 
terrestrial reptiles); number of fossil levels. The Permo-Jurassic 
setting is an additional value to the uniqueness of Monte San 
Giorgio. 
 
There are, of course, other internationally renowned Triassic 
fossil-bearing sites in Europe and in the world. Among them the 
“Central European Muschelkalk” , the “Otter Formation” in 
England, Middle Triassic formations in France, Spain and 
Turkey, South Africa and Angola, the “Ischigualasto-Talampaya 
Formation” in Argentina, and the “Gosford Formation” in 
Australia. However, the fossils found in these places do not bear 
comparison with those from Monte San Giorgio, because they 
are fragmentary, less diverse, less representative, less numerous 
and in a poor state of preservation, or, in some cases, they are 
yielded by continental rocks. 
 
The site of Monte San Giorgio has taken on new and special 
significance with the recent discovery in Guizhou Province 
(Southern China) of marine reptiles similar to those found in the 
Swiss site. The Chinese fauna seems to be slightly  younger. 
Monte San Giorgio, with its phylogenetic, palaeoclimatic, 
palaeoecological and palaeobiogeographical aspects, is thus 
confirmed to play a central role in the reconstruction of the 
Tethys palaeogeography. We can well say that Monte San 
Giorgio is a “type-locality” for Middle Triassic vetebrate 
marine fauna. 
 
Monte San Giorgio has already been granted recognition as one 
of the world’s five or six principal Lagerstätten (fossil 
deposits sites). It is therefore comparable, if not actually 
superior, to the Jurassic palaeontological sites of Holzmaden (D) 
and Solnhofen (D), and the Tertiary sites of Green River (USA), 
“Pesciara” di Bolca (I) and Messel (D). The latter already 
features on UNESCO’s WHL as a palaeontological site 
exemplifying the evolution of mammals during the Eocene 
Period, between 57 and 36 million years ago.   
 
3.c.2. Detailed comparative analysis as concerns preservation         
          in comparables sites  
 
The marine Middle Triassic deposits at Monte San Giorgio, the 
Formazione di Besano (Grenzbitumenzone = Besano Formation) 
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and the overlying fossiliferous layers of the Calcare di Meride 
(Meride Limestone), fully deserve to be considered among the 
most important fossil vertebrate Lagerstätten in the world. 
Specimens of this area have been collected and studied since the 
middle XIX century by the Milano Museum of NH, then by the 
Palaeontological Institute and Museum of the University of 
Zurich since 1924, and finally also by the Milano University 
since 1982. The diversity of fishes, marine reptiles, 
invertebrates, together with a few terrestrial forms, is really 
extraordinary, but also exquisite is their preservation, which 
reveals a degree of anatomical detail exceedingly uncommon for 
Triassic vertebrates, especially for reptiles. 
Another peculiarity is the wide time span  (most of the Middle 
Triassic) of the continuous succession with a constant 
depositional environment: we can say it is the only case in the 
Mesozoic period. The main fossil-bearing unit is the Formazione 
di Besano (Topmost Anisian-Lowermost Ladinian); the 
overlying Calcare di Meride (representing the remaining part of 
Ladinian) contains in the lower part at least 3 layers yielding 
vertebrates, while, in the upper part, the Kalkschieferzone, 
which is proving to be of extraordinary value. Every unit can 
bear different fossil associations, allowing a useful 
biostratigraphic vertebrate zonation. All these characteristics 
make the fossil fauna from Monte San Giorgio one of the 
extremely rare windows through which we can observe the 
evolution of the fauna through a period of 15 million years.  
 
The Middle Triassic of Monte San Giorgio documents a time 
window from 245-240 to 230 million years ago. Vertebrate, 
invertebrate, and plant fossils from six different fossil beds 
encompass the Late Anisian to Late Ladinian, a time window of 
10-15 million years.   
 
The six fossil beds yield richly diverse faunas and floras, 
evolving over time and in response to environmental changes. 
There are marine and terrestrial reptiles (about 35 species), 
marine and brackis-water fishes (about 100 species), conodonts, 
invertebrates, most of all molluscs and arthropods, echinoderms, 
brachiopods, foraminifers, algae and land plants (macro-remains, 
pollens and spores). Monte San Giorgio is the most important 
fossil Lagerstätte among Middle Triassic marine faunas known 
today. Its relevance is also of historical type, having been 
investigated since 150 years ago. Though, recent field studies by 
Swiss and Italian research teams, have pointed out there still is a  
great, promising potential for taxonomy, evolutionary biology, 
and palaeoecology 
 
Other sites contributing to the history of this time period are 
known in Spain (Alcover-Montral), the USA (Nevada), and 
Southern China. All provide a shorter time window on life 
evolution. Other localities with marine Middle Triassic faunas 
do not present Monte San Giorgio’s rich diversity, quality of 
preservation, or number of fossils. The continental Lagerstätten 
in Argentina and Australia are complementary sites documenting 
a time-equivalent, or slightly younger, continental environment.  
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The first discoveries and scientific studies on Monte San Giorgio 
date from 1850, and were made on the Italian side. They were 
followed by numerous papers and monographs on the fauna 
written by Swiss palaeontologists. Monte San Giorgio is well 
known and mentioned in many review papers and text books  as 
a classic site for techniques in the systematic excavation of, and 
research in, marine reptiles and fish. The site is also the type 
locality of many fossil taxa. There are various outstanding 
ontogenetic series of species, from embryos to juveniles and 
adult individuals. 
Today, the focus of interest is on morphological and 
evolutionary studies of actinopterygian fishes, as well as on 
palaeoecological analyses. 
Ongoing small-scale excavations by research teams from Zurich 
and Milano show that systematic field work can lead to the 
discovery of new  species of vertebrates, invertebrates, and 
plants. However, the detailed study of undescribed material in 
the huge collections at  Zurich and Milano also offers great 
potential for biometric and phylogenetic studies of Middle 
Triassic vertebrates.  
Monte San Giorgio is the type locality of many vertebrate and 
invertebrate fossils. As a result, there is much international 
interest in the site, partly in the form of field trips by students or 
attendants of international congresses. Specialists also come 
from all over the world to see the site itself and/or to study 
material in the museums and collections at Meride, Lugano, 
Zurich, Milano, Besano, and Induno-Olona. 
 
Fossil specimens preservation is very good. Reptiles, fishes, and 
arthropods are usually preserved as articulated skeletons. Soft 
part preservation is also known as well as reptile embryos and 
stomach contents. 
 
The exceptional vertical sequence of six fossil beds at one site, 
within a time window of more than 12 million years, and careful 
bed-by-bed studies, have enabled evolutionary studies to be 
carried out on several taxa, including marine reptiles 
(sauropterygians, ichthyosaurs, Tanystropheus), actinopterygian 
fishes, ammonoids, and bivalves (Daonella). Palaeobiological 
studies on functional morphology, feeding strategies, and sexual 
dimorphism have been published for a number of reptile and fish 
taxa. Ongoing taphonomic studies are leading to a better 
knowledge of the changing palaeoenvironment. 
 
Monte San Giorgio has great scientific and touristic potential for 
its landscape, vegetation, and fauna, which are typical of a 
Southern Alpine mountain environment. Its flowers and insects 
present many particularities. Pathways to the top of the mountain 
offer a fantastic view over the beautiful scenery sweeping from 
the Alpine chain, to the north, to the subalpine mountains and 
lakes and the Po plain southwards. Other attractions are the 
historic mining sites, where oil shales and ore minerals were 
extracted. 
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3.c.3. The importance of Monte San Giorgio in relation to 
other fossil sites worldwide 

 
Monte San Giorgio is part of the western Southern Alps. It 
belongs to the Western Tethyan faunal province in Triassic time. 
To find other important Middle Triassic fossil sites comparable 
to Monte San Giorgio, we have to look first at the central and 
eastern part of the Southern Alps (Lombardy and the Dolomites) 
and at the Austroalpine units of Switzerland and Austria. Middle 
Triassic faunas from the Eastern Tethyan faunal province are 
poorly represented, for example, in the Antalya region of 
Turkey, where a few small fish fragments have been found. 
Other sites belong to the epicontinental Germanic facies of 
Central Europe. Fossil sites with marine reptiles, but few fishes, 
are known from Nevada and Japan, and belong to a Pacific 
faunal province. The rich remains of vertebrate fauna from 
different sites of Guizhou province in Southern China seem to be 
more significant, but they are still to be well understood. Other 
Triassic fossil sites from South America, South Africa, and 
Australia are lagerstätten in a continental environment, of 
furthermore different age and, obviously, different faunal 
composition.  
 
 
3.c.3.1. Lombardy and the Dolomites (Northern Italy)   
 
- Lombardy and the Dolomites (Italy)   
 
The Middle Triassic sediments of the central and eastern part of 
the Southern Alps in Lombardy and the Dolomites are 
characterized by a complex palaeogeography of shallow 
carbonate platforms and deep basins. Marine invertebrate faunas 
are well known and very important for the biostratigraphy of the 
area as well as for the definition of the ancient depositional 
environments.  Vertebrate fossils are fairly common: though 
usually only fragments are found, a few sites have yielded 
interesting faunas. Certainly, their variety and state of 
preservation cannot be compared to those of the fossils from 
Monte San Giorgio.  
 
- Lombardy (Italy)  
 
Palaeontology in Lombardy was born around the middle XIX 
century, thanks to some charismatic figures such as Abbé 
Antonio Stoppani, Giuseppe Balsamo Crivelli, Emilio Cornalia. 
They found and described the first Middle Triassic (245-235 y 
b.p.) sites in the areas of Perledo-Varenna and of Esino Lario – 
LC – (Grigna settentrionale or Grignone) and in the area of 
Varese (Monte San Giorgio).   Though researches in these sites 
have been long interrupted (Besano-Viggiù) or have never been 
systematically resumed (Grigna), now, after 150 years, the 
palaeontological knowledge is dramatically different. 
The classic Perledo location (near Lecco) lies about 40 
kilometres east of Monte San Giorgio and was probably in the 
same sedimentary basin. It is known for its well preserved fishes 
and marine reptiles, which are stored in a number of long-
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established collections all over Europe. However, only a few 
specimens have been published, most dating from the 19th and 
early 20th centuries.  
The first specimens were found while quarrying thin limestone 
slabs, used for roofing. In the Prealps many were the quarries of 
this kind, but they also must have had a relatively short life, 
since all the important fossil collections (Milano - then destroyed 
during the war-, Como, Roma, Francoforte, Strasburgo) were 
established around 1850.  From then on, only scattered finds are 
recorded. In fact, the main operating quarry was that of “Nero di 
Varenna” (black ornamental stone), which concerned massive, 
generally barren limestones.  The search for fossils was further 
prevented by the fact that rocks were often grinded for the 
production of “graniglia” (grit) cemented tiles. Thus, the number 
of Perledo-Varenna vertebrate specimens of which we have 
information does not exceed 100. Although the fauna is on the 
whole similar to that of Monte San Giorgio, there seems to be no 
evidence of enriched levels. Fossils have been found scattered 
throughout the unit, which is several hundred metres thick. As 
quarrying has now ceased, and the area is heavily built-up, there 
is little chance of finding new material from the Perledo-
Varenna Formation.  
A new project is being worked out to search for other 
fossiliferous layers in this area. A first success has been achieved 
by DIST-UNIMI on the northern slope of Grigna Settentrionale 
(Lecco), where a small Ladinian site yielding fishes has been 
identified in 2003. The excavation campaigns of 2004 and 2005 
(financially supported by CM (Comunità Montana) Valsassina, 
CM Valvarrone, Esino e Riviera and DISTMI) have achieved 
important results: beside genera already known on Monte San 
Giorgio, new fish species have come to light, together with a 
number of crustaceans as high as never seen before.  
Field works must go on, trying to understand the distribution of 
vertebrate faunas inside the formation, that will allow a proper 
scientific and educational development. 
Westwards, between Valceresio and the Maggiore Lake, some 
lenses of laminated rocks deposited in a basinal, anoxic 
environment are recorded inside the carbonatic platform which 
bordered the lagoons of Monte San Giorgio. Still, they are only 
small, scattered outcrops, yielding rare vertebrate remains. 
During some brief surveys in the last years (sometimes on the 
basis of collectors’ information) several fish specimens, ascribed 
to new taxa or to species already known on Monte San Giorgio, 
have been found.  A precise geological survey concerning 
fossiliferous facies must necessarily be done in the future, 
especially because we deal with small, scattered outcrops.    
On the whole, we can say that in western Lombardy the ‘heart’ 
of Middle Triassic is Monte San Giorgio, where the sedimentary 
sequence is complete and the fossils preservation optimal; 
around it, a belt of scattered sites take value and significance 
only in reference to Monte San Giorgio. 
 
- Prà della Vacca (Braies-Bolzano Dolomites, Italy)  
 
One of the most recent developments regarding Middle Triassic 
vertebrates comes from the classic Anisian section of Prà della 
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Vacca, in the Dolomiti di Braies, where articulated remains of 
fishes and reptiles have been found in decidedly unusual 
conditions. It is not an isolated, more or less random, find, but a 
genuine, and potentially very rich, single bed. Although lacking 
scientific rigour, the intensive collecting has been carried out so 
far in a roughly one-metre-thick level, which is extremely rich in 
terrestrial plant remains, and has brought to light some fishes 
and a reptile. In a certain sense, they are a by-product of the 
main line of research.  Because of the emplacement in the plant-
rich level, vertebrates are twisted and fragmented; still, these 
fossils are proving to be exceptionally important. The 
depositional environment is marine, as proved by brachiopods 
(both inside and outside the plant level), ammonites, crinoids, 
conodonts, and so on. Nonetheless, the considerable amount of 
terrestrial plants renders the interpretation of the fishes life 
environment quite uncertain. The terrestrial vegetation could 
have been carried into the sea during catastrophic phenomena, 
such as flooding, that must have involved the plants. This is 
especially true for the genus Dipteronotus (the first to be 
discovered), which is typically paralic or closely related to 
freshwater. Other fish genera (Bobasatrania, Saurichthys, 
Peltopleurus, and a coelacanthid) are regarded as more strictly 
marine. For this reason, we are probably correct in considering 
the ichthyofauna as associated with a coastal environment. The 
new reptile is not problematic since it is terrestrial and very 
probably arboreal:  its discovery in a plant-rich level is entirely 
reasonable.  This small reptile helps in better understanding a 
crucial stage in the evolution of the forebears of today’s lizards 
and snakes. The exceptional nature of the new site lies in its 
variety of fishes, in proportion to the very small number of 
remains found. Only eight fossils account for six genera, three of 
which may be regarded as very rare because they are known by a 
single find, or a very small number of finds, in sites that have 
produced thousands of fossils (see Bobasatrania, the 
coelacanthids, and Dipteronotus on Monte San Giorgio). The 
situation is hardly explainable, but nevertheless complementary 
to the research under way on Monte San Giorgio. It confirms, in 
fact,  that the genera found at the main Middle Triassic site were 
spread over the entire Western Tethys basin, though their 
remains, in normal conditions, would not have been preserved. 
Also, Prà della Vacca can be considered as the oldest (Pelsonian, 
Anisian) site of the western Tethys (see also section on Guizhou) 
yielding marine vertebrates with typical Middle Triassic 
characters. 
 
- Austroalpine units in Switzerland and Austria 
 
A few fossil marine reptiles and fishes are known from the 
Middle Triassic of the Drau region (Fellbach Limestone, 
Ladinian) and the Northern Calcareous Alps (Arlberg Limestone, 
Ladinian) in Austria. However, these finds could not be 
considered as a real fossil assemblage. 
 A well preserved fauna of actinopterygian fishes from the 
Austroalpine Prosanto Formation, in Eastern Switzerland 
(Ladinian), has been investigated over the last 15 years. Faunal 
diversity is not as rich as at Monte San Giorgio, but preservation 
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is of the same quality, or even higher. Some taxa are identical; 
others are new, perhaps owing also to a slightly younger age. 
Reptiles are not as frequent and diverse as at Monte San Giorgio. 
Beneath a few articulated skeletons of pachypleurosaurids, only 
a few isolated bones of larger sauropterygians have been found 
so far. The site has logistic difficulties (its hight is 2.500 m), 
and, though certainly important, is only a single level. 
 
3.c.3.2. Muschelkalk from Central Europe (Germany, 
France, the Netherlands) 
 
Many vertebrate and invertebrate fossils have been found and 
described in the past 300 years from the classic Germanic 
Triassic in Germany, Eastern France and the Netherlands 
(Winterswijk). Vertebrates have been collected from the 
Uppermost Buntsandstein, the Muschelkalk and the Lowermost 
Keuper. The Central European Muschelkalk is the time-
equivalent facies of the Middle Triassic at Monte San Giorgio. It 
contains many classic localities with marine and terrestrial 
reptiles, and fishes. Fossils are usually  found in bonebeds as 
isolated bones, teeth or scales, and only rarely as fragmentary 
articulated skeletons. However, they are often well preserved, 
sometimes even three-dimensionally. 
 . The Middle Triassic sediments were deposited in a large, 
shallow epicontinental basin only occasionally connected  to the 
Tethys ocean. Apart from a few natural outcrops, most classic 
localities were small quarries or temporary outcrops along roads, 
highways, and railways that are no longer accessible today. 
 
Many Middle Triassic fish and reptile species were first 
described from isolated or fragmentary skeletal remains in the 
German Muschelkalk. The articulated material from systematic 
excavations in the Middle Triassic of Monte San Giorgio later 
enabled the revision of morphological and systematic studies of 
identical or similar species. A typical example is the mysterious 
reptile Tanystropheus, a taxon erected in 1852 by H.V. Huene on 
the basis of fragmentary vertebrae from the Muschelkalk of 
Bayreuth. During his excavation at Monte San Giorgio in 1929, 
B. Peyer found the first complete skeleton of a long-necked 
reptile. He recognized that this animal had very long cervical 
vertebrae, identical to the fragmentary bones of Tanystropheus 
and Tribelosodon longobardicus from the Grenzbitumenzone of 
Besano, published by F. Bassani (1886) and interpreted by F. V. 
Nopcsa (1923) as wing bones from the oldest flying reptile. In 
1931, Peyer published his monograph on Tanystropheus 
longobardicus, proposing a new ascribed the specimen to a 
prolacertid reptile. Many problems arise with fishes because, 
usually, isolated scales and teeth are not characteristic of single 
species or genera.  
 
3.c.3.3. Nevada (United States of America)  
 
Triassic basinal carbonates from Nevada are well known for 
their significant invertebrate faunas and for their marine reptiles. 
Very large ichthyosaurs from the Ladinian and Carnian are 
preserved with partly articulated skeletons, and present close 
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Fig. 3.11 Chinese Scientist of University Bejing 
visit the Museum in Meride guided by Prof. 
Tintori and N. Lupi Director of Mendrisiotto 
Tourism   
 

taxonomical relationships with the large ichthyosaurs from 
Monte San Giorgio. Knowledge of the ichthyofauna is poor and 
usually based on a few disarticulated fossils. Thus, in no way 
this can be considered as a Fossil-Lagerstätte. 
 
3.c.3.4. Guizhou province (China)  
 
In the last years, an abundance of fossil vertebrates has been 
recorded from Guizhou province in Southern China: they are 
mostly reptiles, but many are also fishes. Three main fossil-
bearing layers are known in the Middle Triassic.  
The youngest (“Guanling fauna”) belongs to the Wayao 
Formation (or Wayao Member of the Falang Formation). It is 
held to be of Early Carnian age (Early Upper Triassic) or, more 
likely, of topmost Ladinian age, on the basis of a recent paper 
dealing with a small fish fauna.  However, the only ammonoid 
found in this layer ranges from Late Ladinian to Early Carnian in 
its stratigraphic distribution, so this unit might be coeval only 
with the uppermost fossiliferous levels of Monte San Giorgio, 
the Kalkschieferzone. Fieldwork, also sponsored by the National 
Geographic Society, is currently under way. American 
palaeontologists (especially from the Field Museum of Chicago) 
are working together with Chinese palaeontologists (in particular 
from CAS, Chinese Academy of Science). The aim is a more 
precise age determination of this fauna, but also a complete 
description of its fossils, among which ichthyosaurs, 
thalattosaurs and placodonts prevail.  
The intermediate fossil-bearing layer yields the “Xingyi 
Keichousaurus fauna”, and is spread over a relatively wide area 
between the south-west Guizhou and the south Yunnan. Again 
reptiles are dominant (pachypleurosaurs, notosaurs, placodonts, 
ichthyosaurs, thalattosaurs, proterosaurs), but fishes are also 
common (though not yet described). Likely, it is the most varied 
fauna of the Guizhou region. 
Finally, the oldest fossiliferous layer (“Panxian fauna”) dates 
back to the Pelsonian (Middle Anisian). Reptiles are found in a 
huge amount together with fishes and invertebrates. The 
outstanding feature of the Panxian fauna is its age: like the fauna 
found on the Dolomiti di Braies (northeastern Italy, see above), 
it could represent the beginning of the Middle-Triassic 
vertebrate radiation, which is not recorded in the rocks of Monte 
San Giorgio. Scientists involved in this research are from the 
Universities of Beijing, California/Davis, and Milano 
(concerning fossil fishes).   
All the fossil sites in Guizhou lie on the South China Block, 
which, during the Triassic,  was not yet joint to the main Asiatic 
Plate. Fossil specimens are not yet as numerous as on Monte San 
Giorgio, but the taxonomic diversity of Triassic marine reptiles 
is comparable, if not higher. Groups which are mostly 
represented are ichthyosaurs and notosaurs, but also placodonts 
and tanystropheids (these latter are, so far, the only finds outside 
the western Tethys). 
The same is for fish fauna. Although it has been neither studied 
nor published, personal communications from Chinese 
researchers indicate that fish fauna is very varied and at least 
partly comparable with Monte San Giorgio. This similarity is 
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actually pointed out in a very recent Chinese paper, where, 
unfortunately, new taxa have been erected for most of the 
specimens, while probably they could be ascribed to already 
existing taxa. The composition of this fauna points to a Ladinian 
age instead of a Carnian one. The excellent preservation of the 
Chinese material allows detailed comparisons with fossils from 
Monte San Giorgio.  This is  of paramount importance for the 
evolutionary history (or phylogenesis) of these taxa: on this 
basis then we can try a  paleobiogeographical interpretation. 
Whereas Monte San Giorgio belongs to the Western Tethyan 
faunal province, during the Triassic the South China Block 
occupied an intermediate position between the Eastern Tethyan 
and the Western Pacific faunal provinces. 
It is this palaeogeographic position that makes either the Middle 
Triassic marine reptiles from Guizhou province so interesting, or 
the comparison with the faunas from Monte San Giorgio and 
from the Eastern Pacific faunal province (much rarer finds of 
Middle and Upper Triassic marine reptiles), so significant. 
While there are indications that certain Guizhou fossil marine 
reptiles share trans-Pacific relationships, a great number of 
evidences suggest that Guizhou and  Monte San Giorgio belong 
to the same Tethyan faunistical province. Conversely, some taxa 
from Monte San Giorgio have relationships with those from the 
Eastern Pacific province, a pattern that is hardly explained by the 
current reconstruction of Triassic continental plates. So far, it 
seems that the Guizhou fauna could show the evolution of 
reptiles and fishes before and after those from Monte San 
Giorgio; though, the real value of this new Chinese fauna is still 
to be proved. Furthermore, the different sites are scattered on 
much larger distances than the small area of Monte San Giorgio, 
and apparently there is larger stratigraphical gaps between 
subsequent fossiliferous levels. 
 
2.c.3.5. Mont-ral-Alcover (Spain)  
 
The deposit at Mont-ral-Alcover  (Catalonia, North-Eastern 
Spain) yields vertebrates as well as invertebrates. According to 
some authors, the presence of the bivalves Daonella lommeli 
var. hispanica and Entolium discites, and of the ammonoids 
Protrachiceras pseudarchelaus and Hungarites pradoi, is 
indicative of late Ladinian. Though, the ichthyofauna suggests 
that it may belong to an earlier stage. There are several 
fossiliferous sites. For the most part, they are quarries opened in 
old, laminated, dolomitic rocks, like the classic La Lluera 
location near the village of Alcover. The sites at El Pinatell, near 
Mont Blanc, and Dos Marías at Alcover, were discovered only 
recently. Fossils are usually recovered during quarry work; only 
in few cases digs are specifically performed to locate fossils. 
The Alcover unit levels comprise thinly stratified laminated 
dolomia. Dolomitization has led to the disappearance of all 
organic remains so the organisms are exclusively preserved as 
moulds, often poorly defined. The systematic taxa definition 
may thus be affected by this scarce preservation of key 
anatomical features. 
The fossiliferous levels have yielded echinoderms, arthropods, 
molluscs, brachiopods, and coelenterates, indicating a sure 
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marine environment, but the various sites belonging to this unit 
are known above all for their vertebrate faunas. 
Reptiles include the nothosaurs Lariosaurus balsami (also found 
in the Ladinian Perledo-Varenna Formation, Northern Italy) and 
Nothosaurus cymatosauroides, known only by two specimens. 
The small diapsid Cosesaurus aviceps, of which a single 
example is known, is also exclusive to the Alcover unit. 
Fishes are the organisms most frequently encountered. They 
include both coelacanths and actinopterygians for a total of 
several hundred fossils on display in public collections. The 
collections prominently feature the group of the so-called 
“subholosteans” (Perleidiformes and Peltopleuriformes), present 
in both large numbers and a remarkable range of genera and 
species, as has already been amply reported for the Middle 
Triassic faunas of Monte San Giorgio. Although the most 
primitive subholosteans are numerically prevalent, the 
remarkable diversification of the neopterygians should also be 
noted as it provides evidence of their first radiation, which took 
place in the Middle Triassic. Neopterygians are well represented 
in the fauna of Mont-ral but, because not all the anatomical 
characteristics are observable, they are seldom identified at 
species level. The identification of at least 11 genera, is 
nevertheless significant. It confirms the crucial moment in the 
evolution of the group, clearly highlighted by studies on the 
faunas of Monte San Giorgio. The ichthyofauna includes a large 
number of fossils belonging to the Saurichthyidae, an order of 
chondrosteans typical of the Triassic. Some of the species in the 
Mont-ral-Alcover fauna are known also from the Perledo-
Varenna Formation and from the most ancient levels from 
Monte San Giorgio, which correspond to the Besano Formation. 
Finally, we should note the apparent absence of Palaeoniscidae 
fossils, primitive chondrosteans that are relatively widespread in 
other Middle Triassic locations, and of cartilaginous, or bony, 
fishes. 
 
The first fossil finds at Mont-ral date from 1963. Since then, 
several studies have been published, particularly in the decade 
from 1970 to 1980. The ichthyofauna is remarkably diversified 
and has undergone a number of revisions in the past 10 years, 
because of problems relating to the  scarce specimens 
preservation. 
For this reason, comparison with the excellently conserved 
faunas from the various levels of Monte San Giorgio is 
especially important, from both the taxonomic and the 
palaeobiogeographical points of view. The fauna of the Alcover 
unit, which has many elements in common with the faunas of 
Monte San Giorgio, at least for the lower levels, also presents 
significant similarities with the Ladinian faunas of the Prosanto 
Formation (Grisons, Switzerland) and of the Perledo-Varenna. 
However, the absence of precise stratigraphic data and the scarce 
preservation, mean that the significance of Mont-ral-Alcover is 
almost exclusively palaeobiogeographical. It could be argued 
that this fossil fauna “depends” on the fauna of Monte San 
Giorgio for both its systematic and its paleobiological 
interpretation. 
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Apart from a partial revision of the ichthyofauna, there has been 
no sign in recent years of any initiative to protect or promote 
these sites and their fossil fauna. 
 
List of vertebrate species found at the Mont-ral-Alcover site: 
 
FISHES: 
 
Coelacanthidae 
‘Alcoveria’  
Palaeopterygii  
Saurichthys (at least two species, one almost certainly S. 
costasquamosus) 
 
Subholosteans 
Luganoia, Peltopleurus, Peripeltopleurus, Peltoperleidus, 
Ctenognathichthys, Habroichthys  
 
Neopterygii 
Eoeugnathus, Eosemionotus, “Heterolepidotus pectoralis”, 
“Allolepidotus ruppellii”, “Ophiopsis lepturus” 
Ind. gen. (at least five genera) 
 
Other fish genera reported in the literature are: 
Ptycholepis, Boreosomus, Cleithrolepis, Perleidus, Platysiagum, 
and Caturus, which are certainly to be traced back to the forms 
listed above. It should be remembered that most of the fossils are 
practically impossible to identify at species level because of the 
absence of bony elements. 
 
REPTILES 
 
Lariosaurus balsami,  Nothosaurus cymatosauroides, 
Cosesaurus aviceps 
 

3.6. Ischigualasto-Talampaya (Argentina)    

The fossil-bearing area known as Ischigualasto, from the name 
of the formation that has yielded the most famous remains, is 
located in the department of Valle Fértil in the province of San 
Juan, Argentina. Research and systematic study of these fossils 
began relatively recently, in 1958, but the discovery of the first 
fossils dates back to the early 1940s. Since 1971, the area has 
been incorporated into the provincial park of Ischigualasto, 
which has the principal purpose of protecting the area’s 
palaeontological heritage. On 29 November 2000, 
ISCHIGUALASTO - TALAMPAYA  was included as the sixth 
palaeontological site in the UNESCO World Heritage List 
 
The palaeontological significance of the location is self-evident 
from its inclusion in the World Heritage List. The three main 
fossiliferous units, from the oldest to the youngest, are briefly 
mentioned and their fossil content described. Stratigraphic detail 
is distinctly lower than in other coeval marine units, making 
comparisons very difficult. For example, it is not possible to 
determine what part of the Middle Triassic is covered by the 
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Chañares Formation and no further biostratigraphic subdivisions 
appear to have been made within that formation. In contrast, 
stratigraphy of Monte San Giorgio units has been studied in high 
detail. 
 

• Chañares Formation (Middle Triassic): has yielded 
only reptiles, 80% being therapsids (advanced synapsids 
and the forebears of mammals) and 20% archosaurs 
(including the ancestors of dinosaurs and present-day 
crocodiles). This unit, coeval with the 
Grenzbitumenzone and Meride Limestone, is the only 
one that may be directly correlated with Monte San 
Giorgio. The deposit environment is prevalently fluvial 
and lacustrine, in a stage of transition from the semi-
desert conditions of the Lower Triassic to the lusher 
environment that would culminate in the deposit of the 
Ischigualasto Formation. 

 
• Ischigualasto Formation (Carnian-Late Triassic): it is 

the best known unit because it contains the most 
primitive dinosaurs and also presents the greatest 
biodiversity. The deposit environment is a well watered 
valley, whose rivers favoured vegetation and, during the 
periodic flooding characteristic of a monsoon climate, 
deposited fine sediment over the carcasses of organisms 
that had probably died in those floods (many of the 
fossils are anatomically connected, so the carcass cannot 
have been exposed to the atmosphere for long). The 
most ancient and primitive dinosaurs discovered are the 
carnivores, Eoraptor and Herrerasaurus, and the 
herbivore Pisanosaurus. Many archosaurs and therapsids 
(at least 15 genera) are associated with certain large 
amphibians. There are many plant fossils, which permit 
a more complete reconstruction of the environment. The 
unit is, however, more recent than the fossiliferous 
levels of Monte San Giorgio, where the Carnian age is 
represented by Marne del Pizzella (Pizzella Marls), 
which have not yet yielded macrofossils. 

 
• Los Colorados Formation (Norian?-Late Triassic): as 

the climate became a little drier, biodiversity also 
diminished. Fossil association, however, reveals the 
incipient domination of the dinosaurs over the 
therapsids, which had begun to decline after having been 
the forebears of the first mammals. There are no 
corresponding fossiliferous levels at Monte San Giorgio, 
where the Norian is represented by Dolomia Principale, 
which is excluded from the area proposed for inclusion 
in the UNESCO World Heritage List because of the 
absence of fossil remains. Marine units heteropic with 
Dolomia Principale, featuring abundant remains of 
marine and terrestrial vetrebrates (Calcare di 
Zorzino/Zorzino Limestone - Argillite di Riva di Solto), 
crop out a few dozen kilometres from Monte San 
Giorgio and could present a situation similar to that of 
the Chañares units and the Grenzbitumenzone-Calcare 
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di Meride series. 
 
The area of Ischigualasto has preserved abundant Middle to Late 
Triassic terrestrial palaeofauna. 
The Ischigualasto Formation is the richest of the three mentioned 
above for quantity, variety, and preservation quality of the 
fossils found. The environment at the moment of deposition was 
similar to a modern African savannah, including a zone of plants 
(Pteridofitas/seed-ferns) which provided grassy areas 
interspersed with coniferous woods. 
The importance of the fauna of Ischigualasto is not restricted to 
the wide diversity of forms preserved. It also contributes to 
explaining one of the most interesting chapters in vertebrate 
evolutional history: the origin of mammals, as well as of 
dinosaurs. 
 
In this perspective, Ischigualasto is an ideal complement to 
Monte San Giorgio for the Middle Triassic, because it testifies 
the evolution of terrestrial faunas, whereas Monte San Giorgio is 
prevalently marine. Ischigualasto was located in the Gondwana, 
the southern supercontinent, and Monte San Giorgio was part of 
theTethys, the great oceanic gulf that separated the two major 
continental blocks. At Ischigualasto, we can follow the history of 
dinosaurs and of the last mammal ancestors in a sub-desert 
climate. At Monte San Giorgio, we witness the radiation of 
marine reptiles and of actinopterygian fishes in a subtropical 
lagoon. It should also be noted that the time interval covered by 
Ischigualasto is much longer than that at Monte San Giorgio 
where, however, the sequence of fossil associations is much 
more detailed, albeit limited to “only” 10-15 million years. 
 
The prospect that both these sites might be included in the World 
Heritage List is, in our opinion, a very exciting one. It would 
link two coeval sites with absolutely complementary 
characteristics in terms of evolution, palaeogeography, 
environments in which they are located today, and historical 
importance. 
 
3.c.3.7. Brookvale-Gosford-St. Peter (Australia)  
 
The Hawkesbury Sandstones crop out near Sydney and comprise 
thick-bedded, greyish-white sandstones, commonly used in the 
Sydney area for building purposes. Locally, there are argillitic 
lenses that yielded, around the turn of the 19th and 20th 
centuries, fossils of continental faunas; among them, the most 
numerous are freshwater fishes. From its ichthyofauna, this unit 
is generally considered to belong to the Middle Triassic, 
although it is not possible to be more specific. The comparison is 
quite problematic because the ichthyofaunas from Monte San 
Giorgio and the German Muschelkalk are of marine origin, 
whereas the Australian examples lived in  freshwater. In 
addition, the distance is great, and no intermediate fauna has 
ever been found. 
 
In fact, the evolutionary stage of this fauna may confidently be 
regarded as Middle Triassic. Although various environments are 
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present, there is a recognizable, characteristic imprint related to 
the presence of numerous, well differentiated subholosteans. 
Unlike better known coeval marine faunas (Monte San Giorgio), 
neopterygians are rare, whereas basal palaeopterygians are 
proportionally more abundant. This could mean an evolutionary 
delay in freshwater in comparison with seawater, or simply a 
younger age than that of the lower Monte San Giorgio faunas. 
The huge number of fossils, albeit only moulds, is quite 
satisfactory, given the sharpness and detail of the remains. This 
has allowed, 30 years or so ago, a revised description of much of 
the fauna, particularly of the Redfieldiform group, which may be 
considered the freshwater equivalent of the Perleidiforms + 
Peltopleuridiforms. The Hawkesbury Sandstones provide an 
important snapshot of the freshwater environment. Nevertheless, 
the site does not help in tracing the ichthyofauna evolution 
because preservation was impossible beyond a very limited time 
window. Besides, there are unfortunately neither reports of new 
finds, nor new research projects on these faunas. The activity on 
Monte San Giorgio shows that targeted excavations can produce 
significant results, even in areas that have long been the focus of 
scientific attention. A project in this area is therefore desirable to 
expand the collections, which, in the past,  have been gethered as 
a by-product of quarrying. 
 

3.c.4. Comparative analysis with other “Lagerstaetten” of  
          different age  
 
The six superimposed vertebrate fossil beds in the Middle 
Triassic of Monte San Giorgio can be considered as typical 
marine, stratiform, conservation Lagerstätten (or “fossil 
bonanzas”). They document, in a single restricted area, the 
evolutionary history not only of very different taxonomic groups 
such as marine reptiles, actinopterygian fishes, ammonoids, and 
bivalves, but also of a shallow marine environment in the 
Western Tethyan ocean, over a period of about 10-15 million 
years. The area of Monte San Giorgio in Swiss and Italian 
territory has also been a very important focus of palaeontological 
studies since the middle of the 19th century. It is one of the so-
called classic fossil sites.  
 
Quality of preservation and diversity of organisms, especially 
aquatic vertebrates, are as outstanding as in the much older, 
Devonian, Miguasha Park in Canada, also included in the World 
Heritage List, or as in the Late Triassic marine localities around 
Bergamo (Lombardy, Italy).  Holzmaden (Early Jurassic, 
Germany) shows a lower biodiversity owing to a more open 
marine environment.  Solnhofen (Late Jurassic, Germany), one 
of the most famous fossiliferous sites in the world, yields 
various and well preserved fossils, but it represents only a very 
short time interval. Fossil vertebrate-rich Tertiary sites 
comparable to Monte San Giorgio are the Eocene shallow 
marine deposits of Monte Bolca (North-Eastern Italy) and the 
lacustrine fossil beds of the Eocene Green River Formation 
(USA) and Messel (Germany). The classic site of Messel, with 
its wonderfully preserved aquatic and terrestrial vertebrates 
(especially mammals), its invertebrates, and its plants, is one of 



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

47

the outstanding freshwater fossil sites and is already part of the 
World Heritage List. Monte San Giorgio’s Middle Triassic 
marine fossil lagerstätten comprise a unique example of a marine 
environment from 230 to 245 million years ago, and would 
complement the continental Triassic fossil sites of the East 
Devon coast in Great Britain (Otter Sandstone) and 
Ischigualasto-Talampaya in Argentina. 
 
3.c.5. Conclusions 

The Triassic is an important period, which witnessed major 
radiations of both reptiles and actinopterygian fishes. In this 
global perspective of evolutionary and paleobiogeographical 
research, the excellently preserved, taxonomically diverse 
Middle Triassic marine vertebrate fauna from Monte San 
Giorgio play a pivotal role in our understanding of how bony 
fishes and reptiles evolved during the critical period when the 
Pangea supercontinent started to break up, and when dinosaurs 
and mammals made their appearance. 
 
As the Swiss side of the Monte San Giorgio has already been 
enclosed in the World Heritage List (July 3, 2003) on the basis 
of this comparative analysis of other Middle Triassic sites, the 
extension of the quoted area for the Italian side of the outcrops is 
justified by the presence of the same fossil assemblages,  briefly 
summarized here: 
 
- Paleontological diversity  

 
� 35 species of reptiles, 
� almost 100 species of fishes, some of 

them not yet described, 
� exceptionally well preserved insects and 

other arthropods, 
� about 100 species of cephalopods, 

bivalves, gastropods, echinoderms, 
crustaceans, etc. 

� numerous plant species.  
 
- Rare and even unique specimens: many vertebrate and 
invertebrate fossils have been found exclusively at Monte San 
Giorgio.  
 
- An abundance of fossil fauna: the fossiliferous rocks of 
Monte San Giorgio yield at least six distinct, superimposed 
levels with at least eight fish assemblage zones, documenting the 
evolution of a biocoenosis in an almost constant environment 
over 10-15 million years. 
 
- The geology of Monte San Giorgio, with the surrounding area, 
is a key to the interpretation of the history of the southern Alps, 
from the Carboniferous to the present day, over a period of 350 
million years. 
 
- Exceptionally well preserved specimens: the fossils are 
mainly complete and perfectly preserved, even in their minute 
details. 
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- The protection of the site in the past has permitted the almost 
complete conservation of the palaeontological heritage in the 
museums of Milan,  Zurich, Besano, Lugano, Induno Olona and 
Meride.  
 
- Scientific studies: the fossils of Monte San Giorgio have been 
described in at least 360 scientific papers. 
 
- Close relationship between people and territory: there is a 
very close relationship between local people and geology of 
Monte San Giorgio. In the past, in fact, they exploited the rocks 
by mining and quarrying for ornamental stone. Today, the 
targets are the scientific research, the protection and 
management of the mountain, the promotion and divulgation of 
its exceptional palaeontological heritage for educational aims. 
 

 
3.d Integrity and/or Authenticity 
 
 

a) It has all the necessary characteristics to show its 
extraordinary value: fossils from Monte San Giorgio stand 
out for rarity, perfect preservation, exceptional size and 
beauty, and for coming from 6 different fossil-bearing layers 
in a totally protected site. 

 
b) Its dimension allows a complete description of its 

characteristics and processes: the Middle Triassic rocks 
outcrop on both sides of Monte San Giorgio, and the 
stratigraphic sequences on the Italian side are complementary 
to those on the Swiss side. A Buffer-Zone will grant the Site 
a better protection. 

 
c) The candidate site would be unfavourably influenced by 

urbanistic development and by lack of maintenance: if there 
were neither excavations, nor maintenance and management 
of the rock outcrops, the candidate subject should be 
compromised because vegetation would conceal the precious 
sequences. 
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4. State of Conservation and factors 
affecting the Property  

 

4.a Present state of conservation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
���� Fig 4.1. Approximate number and location of 
MSG fossils in the various scientific boards 

The legal provisions governing the protection of the area and 
planning matters are set out in the next chapters. 
 
The state of conservation of the site is satisfactory and no part of 
the Nominated Area is threatened by immediate or foreseeable 
dangers. Human pressures on the natural environment of Monte 
San Giorgio – in particular the palaeontological components – 
are minimal and do not give rise to any particular conflicts, 
because the area is largely in its natural state and uninhabited, 
and is subject to a variety of protection measures. 
The protection of Italian paleontological heritage is regulated by 
law since 1939, when fossils were first declared as property of 
the State (law n. 1089). Such a total protection is hardly 
achievable on national scale: nonetheless, it has remarkably 
contributed to the preservation of the main sites.  This law has 
been recently integrated by the Decreto Legislativo 42/2004, 
(ANNEX 04.01) known as “Codice dei beni culturali e del 
paesaggio”, which has not substantially changed the old text. 
Another element making the Middle Triassic palaeontological 
heritage of Monte San Giorgio very peculiar is the fact that 
nearly the entire collection is catalogued and kept in few 
research boards: Museo Civico di Storia Naturale di Milano 
(MSNMI) (material collected after the II World War), Civico 
Museo Insubrico di Storia Naturale di Induno Olona (MISNIO), 
Palaeontological Institute of the University of Zurich (PIMUZ), 
whose Museum is the main point of attraction,  Museo 
Cantonale di Storia Naturale di Lugano (MCSNLU), Natural 
History Museum in London. Other small local museums have 
permanent exhibitions (Museo dei Fossili di Besano, Museo dei 
Fossili di Meride). Only a very small percentage of the fossils 
from Monte San Giorgio (estimated figure < 1 %) have found 
their way to other Swiss, European or overseas museums.  
 

 
 
 

 

 
Name and locality 

Total number of specimens from Middle 
Triassic of MSG 

% of MSG specimens out of 
the total paleontological 

specimens 
    

Istituto e museo di paleontologia 
dell’Università di Zurigo  

15’600 
(6'600 vertebrates 

9'000 invertebrates) 

2,8 %  of the total 520'000  Universities 

Dipartimento di Scienze della 
Terra ‘A.Desio’ - UNIMI 

Only temporary repository for specimens under 
study 

- 

    
Museo dei fossili di Besano 80 (only on exhibit, including casts, catalogue 

MSNMI) 
 Local Museums 

Museo dei fossili di Meride 100 (only on exhibit, including casts, catalogue 
PIMUZ) 

 

    
Museo di storia naturale di Milano 2'400  About 2%  of the total 120'000  
Museo Insubrico di storia naturale 
di Induno Olona (VA) 

About 2'700  About 20% of the total 12.000  
Other regional 
Museums 
(outside MSG 
area) 

Museo cantonale di storia naturale 
Lugano  

905 About 0,2% 

    
Total  About 21'380   

.



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

50

 
4.b Factors affecting the property  
 
 
 
 
 
 
 

First of all, a distinction has to be drawn between human 
activities in the Nominated Area and those carried on in the 
Buffer Zone. 
 
4.b.1.  In the “Nominated Area” 
 
Regarded to all intents as  “area of absolute protection” for the 
Triassic formations, the possibility of development pressures is 
minimal. The area of the Nominated Area is almost entirely 
wooded, apart from a few clearings managed for the purposes of 
extensive agriculture. The legislation currently in force affords 
the site sufficient protection from the development of any 
agricultural, pastoral or forestry activities which might be 
incompatible with its preservation. 
   
Where human habitation is concerned, in particular the 
restructuring of existing buildings or construction of new ones, 
any authorisations would have to comply with higher legislation 
and the objectives of safeguarding the landscape.  
 
The development of touristic infrastructures in the area is 
practically unthinkable; the prevalent form of tourism is of the 
“soft” kind associated with day trips and leisure activities in 
natural surroundings. 
 
There are no plans to allow further mining and quarrying 
activities in the Nominated Area. The only exceptions are 
scientific excavations to investigate the  palaeontological 
heritage, and these are regulated by Decreto n. 42/2004. 
 
4.b. 2.  In the “Buffer Zone” 
 
The same as above is generally true for the Buffer Zone: existing 
legislation and plans adopted at local and regional level (see 
chapter 4.f.) ensure adequate control over the development of 
human activities. 
Special mention is due of quarrying activities: the current ones 
(Saltrio) and the past ones (“Predere” of Saltrio and Viggiù).   
The open quarry of Saltrio is regulated by the “Piano cave” 
(quarrying plan), managed by the Provincia  di Varese (ANNEX 
04.19); the gallery-quarries of Saltrio and Viggiù (“Predere”) 
have been inactive for a long time. The provincial administration 
and a project Interreg IIIa will provide for a survey and a safety 
intervention in the quarries, which would be (at least partly) re-
opened for touristic aims. 
Rock exploitation, beginning from the XV century, and the 
related work of stone-cutters (“Picasass”), sculptors and 
architects, represent the most peculiar cultural feature of this 
zone history. 
Adequately regulated, this kind of activity is not in conflict with 
the objective of protecting the future Buffer Zone; on the 
contrary, new portions of rocks come to light, which can be 
studied. 
 
Scarse remainings of a Jurassic dinosaur have been found in the 
open quarry at Saltrio, in the Buffer Zone. They are obviously 
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not  related to the protected Triassic rocks of Monte San 
Giorgio. Any work in the quarry, anyway, will certainly take 
account of the possible presence of these fossils. 
 
Other types of activity (agriculture, forestry, tourism, the 
building of dwellings, etc.), which are in any case strictly 
controlled in this area, are not likely to seriously endanger the 
site, in particular the geological and fossil-bearing formations.   
 

(i) Development Pressures (e.g., 
encroachment, adaptation, 
agriculture, mining)                                        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The only realistic threat to the paleontological heritage and to 
the territory in the Nominated Area is the touristic pressure, 
that’s to say: 

� increase of visitors and tourists number  
� possible increase of illegal fossil collection,  
� increase of fire hazard due to higher touristic presence. 

 
If the site is listed, and consequently becomes internationally 
well known, it is to be expected that the number of tourists and 
visitors will increase.   
In this case, it will be necessary to regulate the flow of visitors, 
in particular by introducing measures to: 
- improve the access to the mountain  
- create a network of car-parks 
- evaluate the possible use of public transportation (electric? 
hydrogen?)  
- evaluate the relationship between car-parks and public 
transportation (park and ride schemes) 
- create cycle-tracks 
- create services and restaurants 
-create a network of educational trails (some initiatives of this 
kind are already being taken, see chapter 3.e.), providing tourists 
with appropriate information, and improving signposting. 
 
The town-planning do not point out building areas in the 
Nominated Area. The eventually small building area in Ca’ del 
Monte (Commune of Porto Ceresio) is not a threat for the 
paleontological World Heritage (ANNEX 04.07). 
The quarry activity in Saltrio is ruled by the “Piano Cave” of  
Provincia di Varese (ANNEX 04.19).  

 
(ii) Environmental pressures (e.g., 
pollution, climate change, 
desertification)  

The geological formations and fossil-bearing deposits are not 
significantly threatened by natural phenomena or environmental 
processes. 
 
From a hydrogeological point of view, this area is not generally 
affected by such phenomena as erosion, landslides or rock falls, 
largely because it is so well wooded. Only on the north-western 
side of the ridge between Monte Orsa and Monte Pravello and of 
the watershed between Rendemuro saddle and Sant’Elia pass are  
there unstable slopes.  
 
Erosions and small landslides occur along streams (for example 
in the Poaggia Valley), running down towards the Olona river 
and the Ceresio Lake. In any case, occasional, exceptional 
events would not be incompatible with the management the 
Nominated Area, because they might uncover new geological 
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outcrops. 
 
The site is not threatened by other types of natural disaster such 
as avalanches (the tops of Monte Pravello and Monte Orsa are 
respectively 998 m and 1,015 m above sea level) or flooding. 
 
Lastly, neither atmospheric pollution, in particular emissions 
generated by human activity in the densely settled area of the 
lower Ticino, nor transport and concentration of photo-oxidants 
(ozone) during the summer season, do affect the rocks of the 
mountain. 
 

(iii) Natural disasters and risk 
preparedness (earthquakes, floods, 
fires, etc.)  

Apart from forest fires, the prevention of which is provided for 
in the woodland management programmes of the competent 
regional services, there are no other potential natural disasters, as 
previously stated in chapters i and ii:  
 

(iv) Visitor/tourism pressures  Due to its topography, the capacity of the candidate area to 
receive visitors is limited to the  bottom of the Valceresio and to 
the inhabited slopes. 
 
Tourists mostly come only for one-day trips, bringing their own 
pic-nics, since restaurants are nearly absent. The paleontological 
heritage of the area is not well-known, and visitors prefer to 
observe fossils in the museums: at Besano and Induno Olona 
(this latter lying outside the candidate area). Those who go up 
the mountain  seek for landscape, woods, flowers; also they are 
attracted by its stone quarries and historical features (military 
fortifications of the ‘Cadorna Line’). 
 
It is clear that such a modest number of visitors do not represent 
a problem for the mountain environment. 
 
At present, the access to the area occurs through the following 
ways: 
 

� from Porto Ceresio to Ca’ del Monte; 
� from Besano to Ca’ del Frate; 
� from Viggiù to Colle Sant’Elia and to the car-park near 

the ‘Cadorna Line’; 
� from Saltrio to Ca’ dell’Oro (ancient quarries),  
 
� from the Swiss part of MSG by pedistrian paths (from 

Meride, Serpiano, Brusino Arsizio, Arzo, Bsazio, 
Ligornetto and Stabio) 

 
 
All accesses are only for pedestrians and start from the bottom of 
Valceresio  or from the southern slope of the mountain. 
 
If the site is listed, and consequently becomes internationally 
well known, it is to be expected that the number of tourists and 
visitors will increase.   
In this case, the visitors flow should be regulated through proper 
measures  (see Management Plan of WHL Monte San 
Giorgio): 
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� improve the access to the mountain  
� create a network of car-parks 
� evaluate the possible use of public transportation 

(electric? hydrogen?)  
� evaluate the relationship between car-parks and public 

transportation  (park and ride schemes) 
� create cycle-tracks 
� create services and restaurants 
� create a network of educational trails (some initiatives of 

this kind are already being taken, see chapter 3.e.), 
providing tourists with appropriate information, and 
improving signposting. 

 
(v) Number of inhabitants within the 
property and the buffer zone  

Estimated population located within:  
 
0                inhabitants:       Area of nominated property  
15.841       inhabitants:       Buffer-Zone  
15.841       inhabitants:       Total  
                   

 
 

INHABITANTS (31.12.2007) 

 Nominated Area Buffer-Zone 

Besano 0  2.484  

Clivio 0  1.978  

Porto Ceresio 0  3.050  

Saltrio 0  3.050  

Viggiù  0  5.279  

 

Subtotal 

 

0 

 

15.841 

 

Total 

 

15.841 

 

 
                                               Fig. 4.2. Inhabitants of proposed italian Core- and Buffer-Zone
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5.  
Protection and Management of the 
Property  

  

5.a  
Ownership 

The area (Nominated Area) candidate to the UNESCO World 
Heritage List concerns the territory (entirely or partly) of  the 
following communes (in alphabetical order): 
 
- Besano 
- Porto Ceresio 
- Viggiù 
 
(like 3 communes Brusino Arsizio, Meride and Riva San Vitale 
of the Swiss side) 
 
Clivio and Saltrio (like 6 communes of the Swiss side) are part 
of the Buffer-Zone  
  

 
 
Commune 

 
Surface (ha) 

 Nominated 
Area  

Buffer Zone Total 

    
BESANO 114,95 154,53 269,48 
PORTO CERESIO 38,19 188,63 226,82 
VIGGIÙ 87,20 837,34 924,54 
    
SALTRIO - 339,40 339,40 
CLIVIO - 298,55 298,55 
Total area 
 

240,34 1.818,45 2.058,79 

 
Fig. 4.3. 

Italian communes of the area Monte San Giorgio-Monte Pravello-Monte Orsa concerned by 
the Nominated and BufferAreas, and their extension 
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 The ownership of the non-urbanized areas are as follows: 

 
Besano: 

� mostly private                
� the fossiliferous sites belong to the commune 
� the scientific excavation near the “Cava di Sasso Caldo” 

is property of the commune 
 
Viggiù: 

� mostly private, also quarries; 
� the total area belonging to the commune is of about 25 

ha, irregularly distributed; 
� the fossil-bearing site of Ca’ del Frate is private; there is 

an agreement for the scientific excavation 
 
Saltrio: 

� about the 80% of the area is property of the commune, 
comprising the open-air quarry (Salnova); the communal 
property is specially concentrated in the highest zone of 
the mountain 

� the old stone-quarries are private 
 
Clivio: 

� nearly the entire area is private, except for small 
surfaces devoted to services (sport center, cimitery, 
etc....) 

 
Porto Ceresio: 

� mostly private 
 
Fig. 4.4. Ownership of the non-urbanized areas 
 
 
 

 BESANO CLIVIO PORTO 
CERESIO 

SALTRIO VIGGIÙ 

 % % % % % 
NOMINATED AREA:      
Private Ownership 53,14 - 95,92 - 43,78 
Public Ownership  
 

46,86 - 4,08 - 56,22 

 
Fig. 4.5. Ownership only in the Nominated Area of the 5 italian Communes 
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Fig. 4.6 
Table summerizing the extensions of the entire Monte San Giorgio-Monte Pravello-Monte Orsa area, comprising 
the Swiss side, already part of the UNESCO World Heritage List since 2003.  

 
 
 
5.b.  
Protective designation  

The ‘Codice dei beni culturali e del paesaggio’, Decreto 
Legislativo n. 42, 22.01.2004 is applied (ANNEX 04.01). It: 
 

� comprises all the preceding rules on the subject and 
determines which areas must be under protection; 

� points out “things that concern palaeontology, 
praehistory and primary activities...” as cultural 
properties (art.10, comma 4, point a); 

� states that research on fossils is prerogative of the 
Ministero, and a permission can be given to university 
institutes or museums, not to people in general. 

 
The Nominated Area is partially subjected to the provisions of 
the Law n.1497/39 (today  legislative decree n.42/2004 art. 136 
as modified by legislative decree n. 156/2006 and 157/2006) 
which  states some areas are of public interest. Among them: 
  

� the coastal region of the Lake Lugano, in the territory of 
Porto Ceresio (DM del 30.10.1961), 

� the coastal region of the Lake Lugano, especially in the 
territory of Porto Ceresio  (DM del 10.09.1963), 

� part of the territory of  Viggiù (DM 21.06.1969), 
� part of the territory of  Saltrio (DM 31.01.1970).  

 
The Nominated Area is also partially subjected to the provisions 
of the Law n. 431/85 (today legislative decree n. 42/2004 art. 

TYPE TOTAL ha COMMUNE m2 ha
Porto Ceresio 381'900.00 38.19
Besano 1'149'500.00 114.95

Viggiù 872'000.00 87.20
Porto Ceresio 1'886'300.00 188.63

Besano 1'545'300.00 154.53
Viggiù 8'373'400.00 837.34

Saltrio 3'394'000.00 339.40
Clivio 2'985'500.00 298.55

Brusino Arsizio 598'804.32 59.88
Meride 5'836'865.63 583.69

Riva San Vitale 2'160'679.33 216.07
Brusino Arsizio 3'534'544.56 353.45

Meride 1'620'592.35 162.06
Riva San Vitale 2'710'738.45 271.07

Arzo 2'785'255.48 278.53

Tremona 1'570'151.41 157.02
Rancate 832'703.39 83.27

Besazio 883'164.24 88.32
Ligornetto 777'854.36 77.79

Stabio 247'555.20 24.76
TOTAL Italian and Swiss part of MSG  44'146'808.72 4'414.68

240.34

1'818.45

859.63

1'496.26

CORE-ZONE, ITALY                
(NOMINATION)

BUFFER-ZONE, ITALY           
(NOMINATION)

 CORE-ZONE, SWITZERLAND            
(UNESCO - WHL 2003) 

BUFFER-ZONE, SWITZERLAND 
(UNESCO - WHL 2003)
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142 as modified by legislative decree n. 156/2006 e 157/2006), 
in particular: 

� the lacustrine belt from the shoreline to a depth of 300 m 
� the rivers and their banks for a width of  150 m. 
 

The Buffer-Zone is subjected to the same restraints as the 
Nominated Area. 
 
At the end of 2007 steps have been taken to get a further 
protection for the geo-paleontologic heritage. The involved 
Municipalities (Besano, Porto Ceresio, Viggiù) have applied for 
a paleontological constrain in accordance with the legislative 
decree n. n. 42, 22.01.2004, granting the paleontological heritage 
a further safeguard (ANNEX 04.01).  

  
 

5.c 
Means of implementing protective 
measures.  

In acordance with the Italian Law, all the rules for the protection 
of the cultural heritage are implemented by Regions, Provinces, 
Municipalities and Comunità Montane. 
  

5.d.  
Existing plans related to municipality 
and region in which the proposed 
property is located (e.g., regional or 
local plan, conservation plan, tourism 
development plan)  
 
 
 

Town-and-country planning is ruled by the following 
instruments: 
 

1. At regional level: Piano Territoriale Paesistico 
Regionale (PTPR) – in force (ANNEX 04.02) 

2. At provincial level: Piano Territoriale di Coordinamento 
Provinciale (PTCP) –  in force (ANNEX 04.03) 

3. At intermunicipal level: Piano di Sviluppo 
Socioeconomico della Comunità Montana della 
Valceresio (PSSE) (LR 19.04.1993 n. 13) – in force 
(ANNEX 04.04) 

4. At municipal level: Piani Regolatori Generali Comunali 
(PRG) – in force 

The Piano Territoriale Paesistico Regionale (PTPR) (Regional 
town-and-country planning scheme), approved by the Regional 
Commetee resolution n. VII/197, 06.03.2001– in force; the 
PTPR is an instrument for territorial protection and control and 
provides directions for the preservation of the landscape. 
 
As concerns the Nominated Area, the PTPR: 

� Singles  out the Monte Orsa inside the Varese area ( 
vol. 2, cap. 3.7), type of mountain and ridge 
landscape (vol. 2, cap. 4.2.III – vol. 4, tavola A), 
recognizing it as highly natural  (vol. 4, tav. D). 
Defines the municipal territory higher then 600 m 
above sea level as ‘area of particular environmental 
interest’. 

� Constrains the municipal territories of Porto Ceresio, 
Saltrio and Viggiù in accordance with art . 17 e 18 of 
Norme Tecniche di Attuazione (NTA) (application 
technical rules) with the aim of preserving the 
natural landscape but also the transformations made 
by men in the centuries, and of improving neglected 
features. 

 
Concerning the ‘Buffer-Zone’, the PTPR: 
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� Singles  out the Monte Orsa inside the Varese area ( 
vol. 2, cap. 3.7), type of mountain and ridge 
landscape (vol. 2, cap. 4.2.III – vol. 4, tavola A), 
recognizing it as highly natural  (vol. 4, tav. D). 
Defines the municipal territory higher then 600 m 
above sea level as ‘area of particular environmental 
interest’. 

� Constrains the municipal territories of Porto Ceresio, 
Saltrio and Viggiù in accordance with art . 17 e 18 of 
Norme Tecniche di Attuazione (NTA) (application 
technical rules) with the aim of preserving the 
natural landscape but also the transformations made 
by men in the centuries, and of improving neglected 
features. 

 
Piano Territoriale di Coordinamento Provinciale (PTCP) (Town-
and-country planning scheme for Provincial coordination) –  in 
force, approved by the Provincial Commettee resolution 
n.3523/01.21.G./50024, 11.04.2007; the PTCP, in accordance 
with art. 15, LR 12/2005, defines “... the general target 
concerning the territorial structure and protection…’ 
coordinating local proposals. The general target of PTCP is to 
make innovations in the Provincial economic structure through a 
policy assuring a sustainable development in promoting local 
resources. The Nominated Area and the Buffer-Zone are 
particularly concerned, especially for landscape and 
environmental hazards.  
As for the landscape: 

 
� The content of PTPR (art. 17 , highly natural 

landscape), Regional Law n. 86/1983 (environmental 
important area) and of the Legislative Decree n. 
42/2004 (art. 142, c and b), are confirmed. 

� The excavation area ”Rio Ponticelli” is sigled out. 
� The area is included in landscape unit n. 9 

“Valceresio”; the following indications must  be 
implemented by the PGT; 
� Protect and enhance the use of woods and other 

natural treasures through a proper ecological 
management and the protection of  core areas, 

� Safeguard the scenic view of  plain and lakes, 
� Preserve the nature of the lake shores, 
� Protect and enhance the agricultural landscape, 
� Support activities drawing tourists, especially 

those of the excursionistic type, paying special 
attention to  little known zones, 

� Renovate and protect historical settlements … 
Plan projects on the local identity and cultural 
heritage, 

� Enhance archeological features, 
� Safeguard scenic roads, 
� Protect and enhance river banks, creating trails, 

and cycle and horse tracks, 
� Single out routes of high panoramic, naturalistic 

and landscape interest. Preserve views, 
� Promote trails enhancement, 
� Restore decayed abandoned quarries. 
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As regards environmental hazards, in the Nominated Area some 
areas have quiescent landslides; in the Buffer-Zone some 
landslides have been stabilized. In the territory of Porto Ceresio 
an area is subject to flooding. 
 

The Nominated Area is included in agricultural “Macro 
classe PF” – scarcely productive. The Buffer-Zone on 
the contrary is catalogued as “Macro classe MF” – 
moderately productive  
 
Concerning woods, beyond a productive (where 
possible) role, the PTCP ascribes them also an 
environmental role. Woods are considered as strategic 
in the district management and also important structures 
for the development of recreational activities. 
 

In the PTCP the “Piano Cave” (quarries planning scheme) of the 
Varese Province (ANNEX 04.19) is implemented. For the “Cava 
di Saltrio”, within the Buffer-Zone, the scheme provides an 
“….environmental restoration….whose aim is to accelerate the 
re-establishment of a natural wood. The escarpment will be 
treated through sawing seeds and reforestation using 
naturalistic engineering (fences, borders, to create wooded belts 
among the steps)” (SETTORE ECOLOGIA ED ENERGIA, 
Attività Suolo e Sottosuolo, RELAZIONE ISTRUTTORIA L.R. 
14/98, Prot. 38481/20980, 17/03/03) 
 

2. Piano di Sviluppo Socioeconomico della Comunità 
Montana della Valceresio (PSSE) (LR 19.04.1993 n. 13) 
– in force; PSSE points out targets and priorities in the 
territorial development, defines the social necessities 
and their resolutions, indicates the proper initiatives 
concerning production development and territorial 
preservation. It proposes projects, among which the 
“Piano di indirizzo forestale” (PIF) (Forest management 
planning scheme) and the “Piano di avvistamento 
incendi boschivi” (ABI ) (Forest fires sighting planning 
scheme). It defines the past interventions in the MSG 
area as “Progetto pilota di riqualificazione funzionale 
del Monte Orsa” (pilot scheme for the functional 
requalification of Monte Orsa).  
The PIF dealing with the woods of the Comunità 
Montana Valceresio (CMV)  states they are devoted to 
the  following use: 
� Production-protection for most of the Nominated 

Area, with the exception of some areas with a 
historical-naturalistic vocation, 

� Producion-protection for most of the Buffer-Zone. 
 
3. The Town-planning instrument (Piano Regolatore), 

PRG, regulates the territorial planning: every commune 
states how to use its own territory. It summerizes all the 
higher-level rules and indicates buildings and areas with 
restraints. In particular, concerning the ‘Nominated 
Area’ of the present application, it contains the 
following rules: 



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

60

 
� PRG of Besano, (approvato con DGR n. 35375 del 

26.03.1998) art. 7.21 (ANNEX 04.05): “The Plan 
points out the perimetries of the area candidate to the 
UNESCO World Heritage LIst, distinguishing 
between a ‘Nominated Area’ and a ‘Buffer Zone’. 
Inside these perimeters the rules are those normally 
in use for PRG”.Individua inoltre una “Riserva 
naturale paleontologica” all’interno di una ”Area di 
tutela ambientale di interesse CM”. 

 
� PRG of Porto Ceresio (approvato con DGR n. 

42922 del 07.05.1999) (ANNEX 04.07): it entirely 
goes in the zone “Boschiva E2” 

 
� PRG of Viggiù (approvato con DGR n. 6184 del 

20.09.2001) (ANNEX 04.09): two zones are pointed 
out, the first “Boschi di protezione a vegetazione 
naturale” and the second “Boschi di produzione 

 
The recent LR 12/2005 (ANNEX 04.10) introduces a town-
planning reform, where a new municipal instrument for the 
territorial management is called “Valutazione Ambientale 
Strategica” (VAS); it meets the EEC directives (2001/42/CE) 
and its role is to evaluate the new “Piani di Governo del 
Territorio” (PGT) (Town-and-Country management planning 
scheme). The Municipalities will draw up the new PGT and then 
the VAS, which therefore represents the environmental control 
of the municipal planning. 

 
The Regione Lombardia has included the entire candidate area in 
the “Piano generale delle aree protette“ (general plan of 
protected areas) (LR n. 86/1983, allegato a, lettera c, n.7), stating 
that Monte Orsa is  “area of particular natural and evironmental 
importance” (ANNEX 04.11). This implies that other initiatives 
may be promoted in the future by the regional administration. 

 
The Regione Lombardia has also included part of the trails of 
the candidate area in the “Piano dei percorsi escursionistici di 
interesse naturalistico e storico” (plan of touristic trails with 
particular naturalistic and historical interest) (DGR 6/48926, 
01.03.2000). This latter Plan comprises 5 new trails to the Ticino 
territory, 1 or 2 links with the net of historical trails. 
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5.e. Property management plan or 
other management system   

Because of the 2003 UNESCO nomination of the Swiss part of 
Monte San Giorgio, the institutions dealing with Monte San 
Giorgio in the two countries are different at present. Though, the 
commune execution of the development projects is assured by 
the coordinating group, on assignment by the 14 Italian and 
Swiss municipalities, until the respective Foundations will be 
instituted (see the annexed Management Plan). 
 
The institutional and operative relationships are here 
summerized: 
 

 
ITALIAN PART OF MSG 

(WHL nomination) 

 
SWISS PART OF MSG 

(UNESCO WHL included) 
 

 
2001 Besano Agreement Protocol, signed by 41 boards; among them 

the 14 Municipalities of MSG 
 
 

2001-2008: 11 InterregIIIa projects carried out 
 
 

2008 spring: acknowledgement of  the“Concetto per una conoscenza 
finalizzata alla gestione e allo sviluppo sostenibile – studio preliminare 

per il coordinamento della pianificazione e della gestione delle 
componenti del Monte San Giorgio – Monte Pravello – Monte Orsa” 

by the Municipalities and boards who have signed  
the MSG Agreement Protocol 

 
 

2009-2010: Institution of the 
Italian Foundation 

 
2008: Institution of the Swiss  

“Foundation Monte San Giorgio” 

 
2009: Institution of the ”Associazione transfrontaliera  

dei comuni del MSG” 
 
 

2009: Institution of a common scientific direction 
 

 
2009: institution of the 

administration board and of the 
commettees 

 
2009: institution of the 

administration board and of the 
commettees 

 

2009: commune activity of the commettees   

 
 
Fig. 5.1  ���� 
Report for the management and a sustainable 
development – preliminary study for the 
coordination of planning and management of the 
Monte San Giorgio-Monte Pravello-Monte Orsa 
district – 2008”(ANNEX 04.13), unpubl. 436  
pp. 
 
 
 
 
 
 
Fig. 5.2.    ���� 
Scheme of relationships and collaborations 
between Italy and Switzerland in the common 
management of MSG    
 

2009: Italian and Swiss commune management of the Swiss World 
Heritage area and of the candidate Italian area   
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Fig. 5.3. 
The official  institution of the Swiss Foundation 
Monte San Giorgio on 20th August 2008 in 
Meride   

A management plan for the palaeontological components of the 
site is now being drafted through the Project of Interreg IIIa 
“Planning of the Italian-Swiss area of Monte San Giorgio” 
(ANNEX MANAGEMENT PLAN ). This provides for 
different managing levels through a cross-border communes 
assembly, supported by two foundations (one Swiss and one 
Italian), each operating in accordance with its own country’s 
law. This assembly seeks to grant protection of the fossil-
bearing sites, integrity  of the rocks,  interpretation of the 
regional geology, both in the Protection and in the Buffer Zones, 
coordination of the scientific research and optimization of the 
university studies, exchange of information, common policy for 
the improvement of sites and of regional museums activities 
(publications, lectures, exhibitions, educational tours, guides and 
staff training etc..). Foundations are composed by: communes of 
the Protection Zone, and representatives of the Buffer Zone, of 
the province, of the regional and national administrations, of the 
UNESCO Italian Commettee, of the local touristic boards, of the 
research institutes. The assembly will work out a protocol 
containing the strategy for proper palaeontological excavations, 
for qualified scientific studies on the fossil specimens, for 
optimized dissemination instruments, respecting local boards 
and never forgetting to fulfil the burocratic duties to 
Sopraintendenza Archeologica di Milano (for Italy) and 
Dipartimento del territorio del Cantone (for Switzerland); this 
protocol will be submitted to the scientific Forum, which also 
can suggest that some classic excavation sites should be re-
opened, both for scientific and touristic aims. 
Excavations will be carried out through modern tecniques, 
on qualified staff’s responsibilty. The research boards will 
grant the correct management  of all phases, from the 
collection to the storage of material. The scientific Forum 
(representing all the research boards involved) has already 
been designated; it will coordinate all these activities  (see 
also chapter 2.a. and 3.e.). 
 

 � “ Protocollo d’intesa”  (ANNEX 00.01) 
of 41 enti sottoscrittori del MSG 2001 

���� 
 � InterregIIIa Projects  2001-2008 

(ANNEX 00.02) 
���� 

� “Report for the management and a sustainable 
development – preliminary study for the coordination of 
planning and management of the Monte San Giorgio-

Monte Pravello-Monte Orsa district – 2008)” 
(ANNEX 04.13) 

���� 

 
 
 
 
 
 
Fig. 5.4.  
Flow-chart of the collaboration from the 
Agreement Protocol (2001) to the Management 
Plan (2008) 
 

	 Management Plan - 2008 
In force by the two Foundations 

(ANNEX PAPER) 
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5.f  
Sources and levels of finance  

It is extremely difficult to quantify the total costs involved in the 
site management and in the first initiatives for its valorisation. 
 
Funding for site research (excavations) and dissemination of 
scientific data almost completely comes from the university 
institutes and museums involved. Though, the economic 
situation urges us to search for new private or institutional 
sponsors, most of all to support the long preparation of fossil 
specimens. 
 
Money must also be spent on initiatives to promote Monte San 
Giorgio (nature trails, symposia, conferences, publications, 
GEO-GUIDES, museum-network of Meride, Besano and Induno 
Olona fossil museums, etc.). 
 
Finally, the costs of employing staff to protect and manage the 
mountain (regional and provincial officials, forestry workers, 
local authority managers, etc.) should not be underestimated. 
 
The Management Plan of Monte San Giorgio WHL area 
illustrates the timing and origin of funding as well as the 
partners obligations. For the reasons at point 5.e., the operative 
phases in two countries are mismatched.   
  

 
5.g  
Sources of expertise and training in 
conservation and management 
techniques  
 

The staff responsible for protecting the natural environment and 
landscape, especially for what concerns the palaeontological 
heritage, hold academic qualifications (from universities) in 
Natural and Earth Sciences. 
 
This expertise has a high priority in the two Foundations, 
expressed by the Scientific Committee of the Swiss Foundation 
(already existing) and by the working group of the Italian 
municipalities until the future institution of the Italian 
Foundation 
 

5.h  
Visitor facilities and statistics  
 

There is no visitors’ centre as such on the Italian part. However, 
on the Italian side the Museo dei Fossili di Besano and the 
Museo Insubrico di Storia Naturale di Induno Olona are fairly 
active (6.000 visitors a year each), as well as the Museo dei 
Fossili di Meride on the Swiss side (11.000 visitors a year) for 
which plans are being drawn up to restructure and enlarge the 
existing facilities (2007/8, Management Plan) 
Excavation and research campaigns on Monte San Giorgio are 
organised from time to time for people with an interest in fossils. 
Because there is no visitors’ centre capable of keeping accurate 
statistics, it is difficult to estimate the number of day visitors and 
people coming to see the natural features of the mountain. 
However, a reasonable guess would be between 80.000 and 
100.000 visitors a year. 
Recently, in ‘Casa Butti’, at Viggiù, an information and 
reception point has been opened, managed by the commune 
administration together with the provincial marketing 
assessorship. 
A visitors’ reception center has been realized (and is now being 
completed) at Clivio, and a day-hostel has been dedicated to 
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students and organized groups at Viggiù, both financed by 
Interreg IIIa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 5.5.  
Didactic-touristic geo-guide of Monte San Giorgio area. (see ANNEX 03.01) 
 

 
5.i.  
Policies and programmes related to 
the presentation and promotion of the 
property  

 
The coordination group MSG InterregIIIa has proposed a 
development and enhancement program which will be 
revised and put into action in a short time, in accordance 
with the respective national law and with the Management 
Plan  (ANNEX  paper). 
 
 

5.j.  
Staffing levels (professional, 
technical, maintenance)  
 

No staff are as yet employed by the communes, provincial or 
regional authorities exclusively to protect, manage or oversee the 
site. All the people involved also do other jobs. The candidate 
area is systematically controlled by Guardie Ecologiche 
Volontarie as are all the naturalistic sites of the region.  
Some projects of Interreg IIIa (ANNEX  paper) propose 
training courses for guides, touristic operators and 
“country-guards” in the cross-border area of Monte San 
Giorgio. 
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6. MONITORING   
6.a  
Key indicators for measuring state of 
conservation 
 

At the present time, there is no overall instrument for 
monitoring the state of conservation of the site at 
regular intervals. Though, 99,9% of the collected 
specimens are kept in the following museums: Museo 
Civico di Storia Naturale di Milano, Università di 
Milano, Civico Museo di Storia Naturale di Induno 
Olona (Italy), Museo dei Fossili of Besano, University 
of Zurich, Lugano Museum and Museo dei Fossili of 
Meride (Switzerland). 
 
However, on-going monitoring of the most important 
components of the site –  i.e. the geological and 
palaeontological features, the outstanding quality of 
which have motivated this extension application – is 
and will continue to be ensured by strict application on 
the part of Italian authorities (Guardia di Finanza, 
Carabinieri, Guardie Ecologiche Volontarie) of rules  
governing the national property (Law n.1089 dated 
1939, recently updated by the Decreto Legislativo 
42/2004, known as “codice dei  beni culturali”). The 
presence of several local museums, attended and 
supported by many volunteers, allows a constant 
monitoring of the sites, making unauthorized 
excavations very difficult (see chapter 6.b.). 
The existing planning regulations are also a key factor 
in ensuring the conservation of the site, particularly 
through the control by the scientific Forum, and as the 
regional development plan and town-planning schemes 
(PRG) of the communes  are regularly reviewed and 
updated. 
 



 
Action Methods Indicators Periodicity Management Location 

of records 
      
Excavation program and research 
campaigns: 
 
> reach a high standard in the 
excavation methodology 
 

 
The scientific commission supervises the 
excavation activity on the basis of  highest 
standards, within a format which is still to be 
defined. The involved elements will be 
permits, targets, excavation methods, 
knowledge and professional skills of the leader 
and staff, safety, etc. 
 

 
 
 
Score from 1 to 10 

 
 
 
Every excavation 
campaign 

Territorial control: 
 
> avoid unauthorised fossil 
researches 
 
 

 
Check at the appropriate bureau if any 
violation has been reported such as 
unauthorised excavations and/or specimens 
trading 
 

 
Number of violations. 
Target: no violations  
 

 
 
yearly 

 
Set up a single list containing all the 
paleontological heritage and divulge it through 
internet 

 
Number of filed fossils in the 
data base 
 

Prepare a file for each collected specimen, 
following a standardized format by the 
Scientific Commitee  
 

Score from 1 to 10; 5 or 
higher means sufficient ,  4 
or lower, insufficient  
 (target not achieved) 
 

Preparation and preservation of the 
collected fossils 
 
> Prepare a single list of all the 
fossils found on MSG 
 
 
> ensure a high standard in the 
fossil preparation 
 
 
> ensure the preservation of  
fossils    

Check that  paleontological material is 
properly preserved and/or exhibited  (security, 
didactic interpretation, labelling, description..) 
 

Score from 1 to 10; 5 or 
higher means sufficient ,  4 
or lower, insufficient  
 (target not achieved) 

yearly 

Editing of scientific studies on the 
fossils found  
 

Annually, the Foundation plans the preparation 
and study of the fossils found  during the year 
 

Score from 1 to 10; 5 or 
higher means sufficient ,  4 
or lower, insufficient  
 (target not achieved) 

yearly  
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Action Methods Indicators Periodicity Management Location 

of records 
      

 
Scientific papers are supervised by the 
Scientific Committee 
 

Score from 1 to 10; 5 or 
higher means sufficient ,  4 
or lower, insufficient  
 (target not achieved) 

 
Yearly or ‘ad hoc’ 
 

Scientific papers: 
 
> ensure a high standard of the 
edited papers 
 
 
>ensure that the scientific results 
are popularized 

Scientific results should be popularized 
through the web and special publications 
 

Number of papers edited  
 

Yearly  
 

Museum, didactic activities, 
information in general: 
 
>ensure that scientific 
information on the 
paleontological heritage is 
popularized through booklets 
and didactic boards 
  

 
 
Preparation of  questionnaires aiming to check 
the correct interpretation of the exhibits, 
activities and texts 
 

Score from 1 to 10; 5 or 
higher means sufficient ,  4 
or lower, insufficient  
 (target not achieved) 

 
 
Yearly or ‘ad hoc’ 
 
 

Educational support to guide 
training: 
 

� professionalise guides 
and ensure high 
standards of the 
information they give 

 

 
 
Outline the teaching program and 
methodology of  training courses. 
Institutionalize the title of ‘MSG Guide’ on 
both the Italian and Swiss sides  
 

 
 
Number of training courses 
 

 
 
biennial 
 

Quality control: 
 
> standard check (trails 
condition, signs  maintenance, 
graphic and cultural quality of 
WEB site etc..) 
 
>contentment degree about 
information and popularisation 
of the heritage  

Check by the Scientific Committee through 
standardized format and modalities 
 

 
Number  of visitors 
Number of 
satisfied/unsatisfied visitors 
Number of WEB site visitors 
Number of second visits 
  

 
Yearly/seasonally 
 

  
S

C
IE

N
T

IF
IC

 C
O

M
M

IT
T

E
E

 (W
IT

H
 T

H
E

 P
O

S
S

IB
ILIT

Y
 T

O
 R

E
F

E
R

 T
O

 E
X

T
E

R
N

A
L 

S
P

E
C

IA
LIS

T
S

) 
 

S
W

IS
S

 A
N

D
 IT

A
LIA

N
 F

O
U

N
D

A
T

IO
N

S
 – R

E
G

IO
N

A
L A

N
D

 E
X

T
R

A
-

R
E

G
IO

N
A

L 
M

U
S

E
U

M
S

 
 

 
 



6.b Administrative arrangements for 
monitoring property  

All matters pertaining to the palaeontological heritage 
of Monte San Giorgio are already subject to regular 
monitoring by the national government, not least 
because the State is the exclusive owner of all fossil 
finds. 
The boards involved in the scientific research on the 
Italian side of Monte San Giorgio (MSNMI, DISTMI, 
MISNIO) have a licence for this activity and also for 
storing, studying and showing the fossil specimens.  
 
In other words, management of the palaeontological 
heritage of Monte San Giorgio and the related research 
activities is the responsibility of the national authorities 
(through the excavation licencees). 
 
The recognised research institutes have competence in 
purely scientific matters. 
 

6.c  
Results of previous reporting 
exercises 

There are no earlier reports on the state of conservation 
of the site. 
Illegal excavation activities, which only randomly 
occurred until the ‘80’s, have now practically ceased, 
thanks to an increased presence of visitors and tourists. 
All matters pertaining to the palaeontological heritage 
of Monte San Giorgio are already subject to regular 
monitoring by the national government, not least 
because the State is the exclusive owner of all fossil 
finds. 
The boards involved in the scientific research on the 
Italian side of Monte San Giorgio (MSNMI, DISTMI, 
MISNIO) have a licence for this activity and also for 
storing, studying and showing the fossil specimens.  
 
In other words, management of the palaeontological 
heritage of Monte San Giorgio and the related research 
activities is the responsibility of the national authorities 
(through the excavation licences). 
 
The recognised research institutes have competence in 
purely scientific matters: 
  
- definition of the scientific target (excavations,      
      preparation, studies, publications) 
- funding sources 
- excavation program and research campaigns 
- list of  collected fossils (catalogue n.) 
- preparation 
- scientific study 
- scientific papers 
- museum and didactic activities  
- monitoring and control of the research/study  
      phases 
- educational support to guide training 
- etc.    
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7. DOCUMENTATION   

7.a Photographs, slides, image 
inventory and authorization table and 
other audiovisual materials  

See Image Inventory – Authorization Form 

 
 

IMAGE INVENTORY AND PHOTOGRAPH AND AUDIOVISUA L 
AUTHORIZATION FOR M  

 

ANNEX 
Id. No  

Format 
(slide/ 
print/ 
video)  

Caption  Date of 
Photo 

(mo/yr)  

Photographer/Director 
of the video  

Copyright owner (if 
different than 

photographer/director 
of video)  

Contact details 
of copyright 

owner (Name, 
address, tel/fax, 

and email)  

Non 
exclusive 
cession of 

rights  

03.04 VHS Laguna di 
Pietra  

2003 Tiziano Gamboni 
(regie) 

 Radiotelevisione 
della Svizzera 

Italiana (RTSI), 
6900 Lugano 

   

 
rights RTSI 

03.05 DVD Film 
UNESCO 

2005 Werner Zeindler (regie)  UNESCO 
Parigi/SAT 2 

 

free  

03.07 CD Sentiero  2005   Comune di 
Besano & Meride 

free 

03.02 All 
photos  

Vol. Monte 
San Giorgio  

2005 Casagrande Edizioni   Edizioni 
Casagrande 
Bellinzona  

 

copyright 

03.09 
04.16 
04.17 
04.18 

 
Papers 

 
Geologiea 
Insubrica 

Earth Science 
Revue 

 

 
 
 

1990-
2008 

 
 
Geologia Insubrica  

 Geologia 
Insubrica 

P.O. BOX 124 
CH-6834 Morbio  

 

 
 
 

free 

03.01 Paper Geo-Guida 
del MSG 

2000  
Geologia Insubrica  

 Geologia 
Insubrica 

P.O. BOX 124 
CH-6834 Morbio 

 

 
free 

03.08 DVD Guida alle 
sale 

   Museo Civico dei 
Fossili di Besano 

 

 
free 
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LIST OF ILLUSTRATIONS  
 
 
Id. 
No.  

Format 
(slide/ 
print/ 
video)  

Caption  Date of 
Photo 

(mo/yr)  

Photographer/Director of 
the video  

Copyright owner (if 
different than 

photographer/director 
of video)  

Contact 
details of 
copyright 

owner 
(Name, 
address, 

tel/fax, and 
email)  

Non 
exclusive 
cession of 

rights  

1 Besanosaurus 
sp 

- Coll. Museo storia 
naturale Milano 

 free 

2 Panoramic 
View of Monte 
San Giorgio 

 J. Quatttropani  free 

3 Saurichthys sp.  Coll. Museo storia 
naturale Milano 

 free 

4 Peltopleurus sp  Coll. Museo storia 
naturale insubrico di 
Induno Olona 

 free 

5 Neusticosaurus 
sp. 

 Coll. Museo storia 
naturale Milano 

 free 

0.2 The plate of the 
UNESCO 

inscription, on 
the top of Monte 

San Giorgio 

 M.Felber  free 

1.1. Location of 
Monte San 

Giorgio 
fossiliferous site 
on the border of 

Italy and 
Switzerland 

 Google Earth  free 

1.5   Panoramic view 
of thew italian 
side of  Monte 
San Giorgio 

district 

 A. Marchi  free 

2.1 Panoramic view 
of the italian 
side of Monte 

San Giorgio (on 
left) - Monte 

Pravello(in the 
middle/right) 

and Monte Orsa 
(on right)  from 

Besano 

 A. Colombo  free 

2.4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
photo 

“Scisti 
Bituminosi di 
Besano” (or “ 
Formazione di 

Besano”) 
succession in the 

Sasso Caldo 
area of Monte 
San Giorgio 
Excavation 

Sasso Caldo of 
Besano 

Museum) 

 M. Felber  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Municipio 

del Comune 
di Viggiù 
Via Roma 

10 
I-21059 
Viggiù 
tel. +39 
0332        

440 428 
fax + 39 

0332        
488 861 

 
 

or 
 
 

Fondazione 
Monte San 

Giorgio 
by  

Comune di 
CH-6866 
Meride 

free 
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Id. 
No.  

Format 
(slide/ 
print/ 
video)  

Caption  Date of 
Photo 

(mo/yr)  

Photographer/Director of 
the video  

Copyright owner (if 
different than 

photographer/director 
of video)  

Contact 
details of 
copyright 

owner 
(Name, 
address, 

tel/fax, and 
email)  

Non 
exclusive 
cession of 

rights  

2.6 Mixosaurus sp.  Collection 
Paleontological Institute 
of University Zürich 

 free 

2.7 Ticinoschus 
ferox 

 CollectionPaleontological 
Institute of University 
Zürich 

 free 

2.8 Felberia Excelsa  University Milano - 
Collection  of Museo 
storia naturale Lugano 

 free 

2.9 Besanosaurus 
sp., the greatest  
marine saurian 

the Middle-
Triassic of 
Monte San 

Giorgio 

 Collection  of Museo 
storia naturale Milano 

 free 

2.10 Layers of 
carbonatic rocks 

in the 
Kalkschieferzone 
of the Calcare di 

Meride 
(Excavation 

Mulini Vecchi 
near Meride) 

 M.Felber  free 

2.11 Layers of 
dolomite 

alternating with 
bands of 

bituninous 
shales 

(Excavation 
Punto 902. 
Monte San 
Giorgio,) 

 Paleontological Institute 
of University Zürich 

 free 

2.12 Layers of 
dolomie  in the 
Cava Superiore 

Strata 
(Excavation 
Acqua del 

Ghiffo, cava 
superiore near 

Meride) 

 M.Felber  free 

2.14 Tanystropheus 
longobardicus 

Middle Triassic 
Monte San 

Giorgio (Sasso 
Caldo) 

 Museo storia naturale 
Milano 

 free 

2.15 Voltzia sp. 
Middle Triassic 

Monte San 
Giorgio (Sasso 

Caldo) 

 Museo storia naturale 
Milano 

 free 

2.18   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
photo 

Workmen at the 
Val Porina mine 

(Monte San 
Giorgio) 

 Archivio Sommaruga, 
Meride-PIMUZ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Municipio 
del Comune 
di Viggiù 
Via Roma 

10 
I-21059 
Viggiù 
tel. +39 
0332        

440 428 
fax + 39 

0332        
488 861 

 
 

or 
 
 

Fondazione 
Monte San 

Giorgio 
by  

Comune di 
CH-6866 
Meride 

free 
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Id. 
No.  

Format 
(slide/ 
print/ 
video)  

Caption  Date of 
Photo 

(mo/yr)  

Photographer/Director of 
the video  

Copyright owner (if 
different than 

photographer/director 
of video)  

Contact 
details of 
copyright 

owner 
(Name, 
address, 

tel/fax, and 
email)  

Non 
exclusive 
cession of 

rights  

2.19 This is the only 
historical 

picture of the 
Besano Ittiolo 

plant, which has 
been demolished 

 A.  Colombo  free 

2.20. The Spinirolo 
plant in 

Meride,today 

 M. Felber  free 

2.21 Label from a 
bottle of 

“Saurolo” 

 Archivio Sommaruga, 
Meride-PIMUZ 

 free 

2.22 Historical mines 
of barite and 
fluorite near 

Besano 

 M. Felber  free 

2.23 Spectacular 
underground 

stone quarrie in 
Viggiù 

 M. Felber  free 

2.24 Stone quarrie in 
Saltrio 

 M. Felber  free 

2.26 View on Saltrio  
stone quarries 

under  landscape 
restoration 

 M. Felber  free 

2.27 Santo Stefano 
Church in 

Viggiù built with 
Pietra di Viggiù. 

 M. Felber  free 

2.29 Historical photo 
of scientific 

excavations at 
Point 902,  

 Paleontological Institute 
of University Zürich 

 free 

2.30 Scientific 
excavations in 
Ca’ del Frate 

(Viggiù) by the 
Museum of 

Induno Olona 
with the 

collaboration of 
the University 

Milano) 

 University Milano  free 

2.31 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
photo 

Scientific 
excavations on 
Sasso Caldo 

(Besano)  by the 
Museum of 

Besano with the 
collaboration of 

the Museum 
Milano). 

 M.Felber  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Municipio 
del Comune 
di Viggiù 
Via Roma 

10 
I-21059 
Viggiù 
tel. +39 
0332        

440 428 
fax + 39 

0332        
488 861 

 
 

or 
 
 

Fondazione 
Monte San 

Giorgio 
by  

Comune di 
CH-6866 
Meride 

free 
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Id. 
No.  

Format 
(slide/ 
print/ 
video)  

Caption  Date of 
Photo 

(mo/yr)  

Photographer/Director of the 
video  

Copyright owner (if 
different than 

photographer/director 
of video)  

Contact 
details of 
copyright 

owner 
(Name, 
address, 

tel/fax, and 
email)  

Non 
exclusive 
cession of 

rights  

3.1  Perfect 
preserved skull 

of 
Tanystrophaeus 
longobardicus 
(Mid Triasisc 
Monte San 
Giorgio) 

 Museo storia naturale 
Milano 

  free 

. 3.2 
- 3.5           

Examples of 
perfect  

preserved and 
rare fossils of 

Mid Triassic of 
Monte San 

Giorgio 

 different authors  free 

3.8. Permian-
Triassic 

boundary near 
Besano 

 M. Felber  free 

3.9 The Civico 
museo insubrico 

di storia 
naturale of 

Induno Olona   

 M. Felber  free 

3.10 The Museo dei 
Fossili of 
Besano 

 M. Felber  free 

3.11 

 
 
 
 
 
 
 
 
 
 
 
 
photo 

Chinese Scientist 
of University 

Bejing visit the 
Museum in 

Meride guided 
by Prof. Tintori 

and N. Lupi 
Director of 

Mendrisiotto 
Tourism   

 M. Felber  

 
 
 

Municipio 
del Comune 
di Viggiù 
Via Roma 

10 
I-21059 
Viggiù 
tel. +39 
0332        

440 428 
fax + 39 

0332        
488 861 

 
 

or 
 
 

Fondazione 
Monte San 

Giorgio 
by  

Comune di 
CH-6866 
Meride 

free 
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LIST OF ANNEX PAPERS OR DOCUMENTS 

00.01 paper Protocollo d’intesa allargato: InterregIIIa Monte San 
Giorgio – Orsa – Pravello Programma congiunto di 
sviluppo integrato (“Protocollo di Besano”) 

   
00.02 CD InterregIIIa Progetti ed allegati - Programma congiunto 

di sviluppo integrato 
   
00.03 paper Protocollo d’intesa concernente le attività connesse 

all’attuazione della convenzione dell’UNESCO sulla 
tutela del Patrimonio mondiale culturale e naturale 
stipulata a Parigi nel novembre 1971 ed in particolare 
per il promovimento dell’area del Monte San Giorgio-
Orsa-Pravello nella Lista del Patrimonio mondiale 
UNESCO (“Delibera congiunta di Clivio”) 

   

01.01 map Nominated area and Buffer Zone proposed for Italian 
side 1:50'000 (A4) 

   
01.02 map Nominated area and Buffer Zone (proposed Italian 

side and Swiss WHL) 1:50'000 (A4) 
   
03.01 publication Felber M., Gentilini G., Furrer H. and Tintori A: 

(2000): Geoguida del Monte San Giorgio, Geologia 
Insubrica 5/1 

   
03.01.a publication Furrer H.: Geoguida del Monte San Giorgio, on 

revision, new legend (2008) 
   
03.02 publication Felber M. (2005) Il Monte San Giorgio: dai fossili 

alla lavorazione artistica della pietra. Una storia di 
300 milioni di anni. Testi di Markus Felber e Edoardo 
Agustoni con la collaborazione di Heinz Furrer e 
Andrea Tintori. Ed. Casagrande, 321 p. 

   
03.03 DVD Un libro di pietra: meraviglie geologiche della 

Svizzera (2001) di Tony Flaadt e Markus Felber, prod. 
Televisione Svizzera Italiana 

   
03.04 DVD The stone lagoon: stories from Monte San Giorgio 

(2003) di Tiziano Gamboni (regista) e Markus Felber 
(consulente scientifico), prod. Media Projects / 
Televisione Svizzera Italiana 

   
03.05 DVD Schaetze der Welt: Monte San Giorgio – der Berg der 

Saurier (versione italiana e tedesca) (2005) di Werner 
Zeindler (regista) e Markus Felber (consulente 
scientifico)   prod. Telepool / Sud  West Rundfunk per 
SAT2 

   
03.06 publication AA.VV. (1980): Sentiero naturalistico del Monte San 

Giorgio. Ticino Turismo 169 p. 
   

7.b Texts relating to 
protective designation, 
copies of property 
management plans or 
documented 
management systems 
and extracts of other 
plans relevant to the 
property  
 

03.07 DVD Studio (2006): Percorso interattivo ed animato tra 
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Besano (I) e Meride (CH) 
 
03.08 DVD Museo Civico dei Fossili di Besano - Guida alle sale 
   
03.09 publication Volume 10 numero 2 (2007) Geologia Insubrica 

Rivista di Scienze della Terra  
   
03.10 publication Nosotti S. & Teruzzi G. (2008) I rettili di Besano -

Monte San Giorgio. Natura 98/2, 99 p. 
   
03.11 publication Museo di Meride - Guida al Museo paleontologico di 

Meride  
   
04.01 paper Codice dei beni culturali e del paesaggio 

Decreto Legislativo n. 42 del 22.01.2004 
   
04.02 CD PIANO TERRITORIALE PAESISTICO 

REGIONALE (Regione Lombardia) 
   
04.03 CD PIANO TERRITORIALE di COORDINAMENTO 

PROVINCIALE (Provincia di Varese) 
   
04.04 CD PIANO SOCIO ECONOMICO (Comunità Montana 

Valceresio) 
   
04.05 CD PIANO REGOLATORE GENERALE di Besano 
   
04.06 CD PIANO REGOLATORE GENERALE di Clivio 
   
04.07 CD PIANO REGOLATORE GENERALE di Porto 

Ceresio 
   
04.08 CD PIANO REGOLATORE GENERALE di Saltrio 
   
04.09 CD PIANO REGOLATORE GENERALE di Viggiù 
   
04.10 paper Legge per il governo del territorio 

Legge Regionale n. 12 dello 11.03.2005 
   
04.11 paper Piano generale delle aree regionali protette 

Legge Regionale n. 86 dello 30.11.1983 
   
04.12 paper Piano dei percorsi escursionistici di interesse 

naturalistico e storico integrati con il Sistema delle 
Aree Protette Delibera di Giunta Regionale n. 6/48929 
del 01.03.2000 

   
04.13 paper InterregIIIa - Proposta di coordinamento della 

pianificazione e gestione delle componenti del Monte 
San Giorgio – Monte Pravello – Monte Orsa  
CONCETTO PER UNA CONOSCENZA 
FINALIZZATA ALLA GESTIONE E ALLO 
SVILUPPO SOSTENIBILE: studio preliminare per il 
coordinamento della pianificazione e della gestione 
delle componenti del Monte San Giorgio-Pravello-
Orsa. 28 marzo  2008 
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04.14 paper Richiesta del 29.11.2007 da parte dei comuni italiani al 

Ministero beni e attivitâ Culturali relativa alla 
possibilità di apposizione di vincolo di interesse geo-
paleontologico  ai sensi del D.Lgs. 42/22004 

   
04.15 paper Dichiarazione da parte del Prof. A. Tintori, del 

14.8.2007 di interesse paleontologico circa 
l’importanza scientifica e unicità a scala mondiale del 
comprensorio paleontologico Monte San Giorgio-
Pravello-Orsa anche per quanto riguarda il versante 
italiano 

   
04.16 publication CAVE di Viggiù, Saltrio e Brenno: Geologia Insubrica 

vol. 10/1 2007  
   
04.17 publication GROTTE: Geologia Insubrica vol. 9/1-2 2006  
   
04.18 publication BRACHIOPODI delle cave di Arzo: Geologia 

Insubrica vol. 8/1 2005  
   
04.19 10 CD Piano Cave Provinciale (Provincia di Varese), 2003 
   
04.20 map NOMINATED AREA AND BUFFER  ZONE PLAN 

1:10’000 (complete and A3 sheets) 
   
04.21 map BINDS PLAN 1:10'000 1  
   
04.22 map BINDS PLAN 1:10'000 2  
   
04.23 map NOMINATED AREA AND BUFFER  ZONE PLAN 

1:25’000 (complete CH-I and A3 sheets) 
   
04.24 map BINDS PLAN 1:25'000 1 (complete CH-I and A3 

sheets) 
   

 

04.25 map BINDS PLAN 1:25'000 2 (complete CH-I and A3 
sheets) 

    
 04.26 Map Trekking Trails (Cartina Quadra) 1:20'000 Foglio 

Mendrisio. Quadraconcept, Ed. Salvioni (2007) 
    

07.00 CD List of Photos 
   
07.01 paper Dichiarazione della Fondazione UNESCO Monte 

San Giorgio (Svizzera) (19.12.2008) 
   

 

07.02 paper Intesa tra il Ministero per i beni e le attività' culturali, 
la Regione Lombardia, la Provincia di Varese, i 
comuni di Besano,Clivio, Porto Ceresio, Saltrio, 
Viggiu’ l’Universita’ di Milano, Dipartimento 
Scienze della Terra “Ardito Desio”, la Comunità 
MontanaValceresio e la Camera di Commercio di 
Varese, per la definizione delle metodologie di 
redazione e per l’attuazione di un piano di gestione del 
sito “Monte San Giorgio”candidato per l’inserimento 
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nella lista del patrimonio mondiale dell’ Unesco, quale 
estensione del sito “Monte San Giorgio” in territorio 
svizzero, gia’ inserito nella stessa lista (11.12.2008) 

   
07.03 paper Convenzione tra i comuni di Besano, Clivio, Porto 

Ceresio, Saltrio, Viggiu’ (dicembre 2008) 
 

 07.04 Paper MEMORANDUM OF UNDERSTANDING, between 
the competent authorities of Switzerland (Ufficio 
federale dell’ambiente) and Italy (Ministero per i Beni 
e le Attività Culturali) concerning the joint World 
Heritage transnational nomination „Monte San 
Giorgio“, (January 2009) 
 

 
 
7.c Form and date of most recent 
records or inventory of property  

There are no earlier reports on the state of conservation of the 
site.  

7.d Address where collections, 
inventory, records and archives 
are held  

Only Italian part of Monte San Giorgio: 
 
7.1. Palaeontological collections: 
 
Museo dei Fossili di Besano 
Piazza 
I-21050 Besano 
 
Museo insubrico di storia naturale  
Piazza Papa G.Giovanni XXIII 
I- 21050 Induno Olona  
Dipartimento di Scienze della Terra A. Desio 
dell’Università di Milano 
Sezione di paleontologia  
via Mangiagalli 34 
I- 20133 Milano 
 
 
Museo di storia naturale  
Corso Venezia 55 
I-20100 Milano  
 
 
 
 
7.2. Papers of planning: 
 
Comune di Besano 
Comune di Clivio 
Comune di Porto Ceresio 
Comune di Saltrio 
Comune di Viggiù   
 
Comunità Montana Valceresio, Arcisate  
Amministrazione provinciale di Varese 
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7.e Bibliography  APPENDIX A  

7.f Experts’ evaluations and 
opinions 

APPENDIX B 
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8. CONTACT INFORMATION OF 
RESPONSIBLE AUTHORITIES  

Comune di Viggiù  
Dott. Federico Rizzi, Sindaco  
Via Roma 10 
I-21059 Viggiù 
e-mail: protocollo@comune.viggiu.va.it 
tel. +39 0332 440 428  
fax + 39 0332 488 861 
  

8.a Preparer Name:  
Title:  
Address:  
City, Province/State, Country:  
E-mail: 
Tel:  
Fax:  
 

The technical-scientific coordination of the submission has 
been edited by the UNESCO World Heritage office of the 
Ministero per i Beni e le Attività Culturali: manager arch.  
Manuel Roberto Guido. Coordination has been carried out 
by Arch. Adele Cesi, from the UNESCO World Heritage 
office, as Manager for the Monte San Giorgio nomination 
 
 
“Gruppo di coordinamento Dossier di candidatura 
UNESCO Monte San Giorgio (Svizzera-Italia)”: 
 
1. Markus Felber 
    dr sc. nat. ETH 

Via Comacini 31 – CH-6834 Morbio Inferiore 
(Switzerland) 
e-mail: mfelber@ticino.com  
tel + 41 (0)91 6951 51 52   
cel. + 41 (0)79 444 52 00 
fax + 41 (0)91 6951 51 59 

 
2. Alberto Marchi 
     arch. UNIL  

Via  Borromeo 27  - I-21059 Viggiù (Italy) 
e-mail: alberto.marchi@usa.net 
tel + 39 (0)332 486329  
cel. + 39 328 72 14 957 
fax + 39 (0)332 486329 
 

3. Andrea Tintori 
     Professor of Paleontology 

Dip. Scienze della Terra 'A.Desio'  
Università di Milano 
Via Mangiagalli 34- 20100 Milano 
e-mail: andrea.tintori@unimi.it 
Tel. +39 02 503 15519 
Fax     +39 02 50315494 
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8.b Official Local Institution/Agency  Italian part Swiss part 

 Actually, as coordinator 
of the 5 Italian 
Communes (representing 
the future Monte San 
Giorgio Italian 
Foundation)  
 
Municipio 
del Comune di Viggiù 
Via Roma 10 
I-21059 Viggiù  
 
 

Since August 2008: 
 
 
 
 
 
 
Fondazione Monte San 
Giorgio 
by Comune di  
CH-6866 Meride  

 
Gruppo coordinamento InterregIIIa Monte San Giorgio 
by Municipio                                            by Municipio 
I-21059 Viggiù                                         CH-6866 Meride 
 

 
8.c Other Local Institutions  

Museo dei Fossili di 
Besano 
Piazza  
I-21050 Besano 
 
Museo insubrico di storia 
naturale  
Piazza Papa G.Giovanni  
I-21056 Induno Olona  
 
Museo dei Picasass 
Palazzo Borromeo 
I-21059 Viggiù 
 
 

Museo del Monte San Giorgio  
CH-6866 Meride  
 
Mendrisiotto Tourism 
Via Lavizzari 
CH-6850 Mendrisio  

 
8.d Official Web address http:// 
Contact name: E-mail:  

 
Existing official web addresses of the nominated property: 
www.montesangiorgio.ch – info@montesangiorgio.ch 
 
Planned for the future official web addresse: 
www.montesangiorgio.org (under construction) 
info@montesangiorgio.org and info@montesangiorgio.com 
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9. SIGNATURE ON BEHALF OF THE STATE PARTY  
 
 

 



  
 

 

   
FORMAT FOR THE NOMINATION OF PROPERTIES FOR INSCRIPTION 

ON  THE   WORLD HERITAGE LIST 
 

 
NOMINATION 

of 

Monte San Giorgio  
(Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003)  

 
for inscription in the UNESCO world Heritage List  

 

TRANSNATIONAL 
MANAGEMENT  PLAN 

 

- ABSTRACT - 
 

 
 

 



 
UNESCO TANSNATIONAL MANAGEMENT PLAN MONTE SAN GIORGIO (Switzerland-Italy)  

 
 
 
 

 
2 

ABSTRACT 
 

 
 

 

SUMMARY 

 

1.  INTRODUCTION 
 
 
2.   DESCRIPTION OF THE INSCRIBED (SWISS SIDE) AND CANDIDATE  (ITALIAN SIDE)  

WHL SITE 
 
2.1.   CRITERIA FOR THE INSCRIPTION  
2.2. BOUNDARIES OF THE PROPERTY  
2.3. BOARDS AND INSTITUTIONS 
2.4. PRESERVATION AND PROTECTION OF THE NOMINATED HERITAGE 
 
 
3.  STRATEGIC TARGETS FOR A SUSTAINABLE DEVELOPMENT ON MONTE  

SAN GIORGIO: PROTECTION – ENHANCEMENT - POPULARIZATION  
 
3.1. 1 + 3 HERITAGES OF MONTE SAN GIORGIO 
3.2. DEVELOPMENT TARGET 
3.3 PROTECTION, ENHANCEMET, POPULARIZATION 
 
 
4.  THE GEO-PALEONTOLOGICAL HERITAGE  
 
4.1. STATE OF AFFAIRS: PROPERTY CENSUS AND ANALYSIS OF THE GEO-PALEONTOLOGICAL 

HERITAGE OF MONTE SAN GIORGIO 
4.2.  COUNTRY PLANNING AND MAP OF RESTRAINTS   
4.3. RISK ASSESSMENT OF THE INSCRIBED PROPERTY 
4.4 PLAN FOR THE PROTECTION, ENHANCEMENT AND POPULARIZATION OF THE GEO-

PALEONTOLOGICAL HERITAGE 
4.5.  PROTECTION, ENHANCEMENT AND POPULARIZATION OF THE GEO-PALEONTOLOGICAL            

HERITAGE 
 
 
5.  THE ‘OTHER’ HERITAGES 
 
5.1.     FIELDS OF ACTION  
5.2.  CONFLICTS, AGREEMENTS, SYNERGIES   
 
 
6.  MANAGEMENT ORGANIZATION 
 
6.1. MANAGER BOARD 
 
 
7.  ACCOMPLISHMENT OF THE MANAGEMENT PLAN  
 
7.1.  POPULARIZATION AND COMMUNICATION STRATEGIES 
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1.  INTRODUCTION 
 
In 2003 UNESCO has included the Swiss side of Monte San Giorgio in the World Heritage List, on the 
basis of its exceptional geo-paleontological importance, also recognizing the peculiar geological setting 
of the mountain where Triassic formations play a key role in the comprehension of the complex 
geological processes occurred in a long period of more than 200 million years. The motivation is as 
follows: (Décision 27COM 8C.7, Rapport de la 27e session du Comité) “Criterion (i) Monte San Giorgio 
is the single best known record of marine life in the Triassic period, and yields important remains of life 
on land as well. The property has produced diverse and numerous fossils, many of which show 
exceptional completeness and detailed preservation. The long history of study of the property and the 
disciplined management of the resource have created a well documented and catalogued body of 
specimens of exceptional quality, and are the basis for a rich associated geological literature. As a 
result, Monte San Giorgio provides the principal point of reference, relevant to future discoveries of 
marine Triassic remains throughout the world”. 
The same decision “encourages the authorities of Switzerland and Italy to collaborate in a proposal for 
a transboundary extension of the property into Italian territory, once satisfactory levels of political 
commitment have been attained and it is clear that the conditions of integrity can be met”. 
The collaboration among the 14 Swiss and Italian municipalities of the Monte San Giorgio has been 
formalized in the Protocollo di Besano  (2001, ANNEX 00.01) involving 41 boards through 11 projects 
InterregIIIa (2001-2008) (ANNEX 00.02) and then finalized in the  “Concetto per una conoscenza 
finalizzata alla gestione sostenibile del MSG”  (2008) (ANNEX 04.13). On this basis a border-crossing 
management plan has been drawn up (see the annexed complete document): it concerns the geo-
paleontological heritage of Monte San Giorgio, and it is the result of a common work. 
 
 
Swiss communes of  MSG Italian communes of MSG 
 
Arzo                        (aggregated to Mendrisio  from 1.1.2009) 

 
Besano 

Besazio Clivio 
Brusino Arsizio Porto Ceresio 
Ligornetto Saltrio 
Meride Viggiù 
Rancate                   (aggregated to Mendrisio  from 1.1.2009)  
Riva San Vitale   
Stabio  
Tremona                   (aggregated to Mendrisio  from 1.1.2009)  

 
 
After the UNESCO nomination, the following actions have been accomplished:  
 

� institution of the “Fondazione del Monte San Giorgio – Svizzera ”  (VIII/2008), composed by 
representatives of the communes of  the Inscribed Property and of 2 communes inside the 
Buffer zone (in turn), and representatives of Mendrisio Tourism,  

� request for a Geological and Paleontological Restrain  (“Richiesta di Vincolo di natura 
paleontologica”)  for the preservation and protection of the candidate heritage on the Italian 
side (XI/2007), 

� institution of an Agreement among the Italian municipalities of  Besano, Clivio, Porto Ceresio, 
Saltrio and Viggiù (XII/2008), 

� signing of an Agreement protocol  “Protocollo d’intesa tra il Ministero per i beni e le attività' 
culturali, la Regione Lombardia, la Provincia di Varese, i comuni di Besano, Clivio, Porto  Ceresio, 
Saltrio, Viggiu’, il Dipartimento Scienze della Terra delll’ Universita’ di Milano, la Comunità Montana 
Valceresio  e la Camera di Commercio di Varese” (XII/2008),  

� signing of a Memorandum between the competent Italian and Swiss Ministries for the 
paleontological  heritage (XII/2008).     
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2.  DESCRIPTION OF THE INSCRIBED (SWISS SIDE) AND CANDIDATE (ITALIAN  
SIDE) WHL SITE 

  
2.1.  CRITERIA FOR THE INSCRIPTION  
 
The justification of the International recognition of Monte San Giorgio is based on the following 
characteristics: 
 
� paleontological diversity:  the scientific excavations have allowed to collect more than 20'000 

fossil specimens, most of which entirely preserved. Many are representatives of: 
o about thirty species of marine and terrestrial reptiles, 
o about eighty species of fossil fishes,  
o hundreds of invertebrate species (bivalves, ammonites, echinoderms, crustaceans, 

foraminifers, insects, etc.), 
o several plant species. 

� fossils’ state of preservation : thanks to the peculiar fossilization process, fossils are 
exceptionally well preserved: beside being mostly complete, they show an incredible quantity of 
morphological details;  in some cases even the soft parts of their bodies can be recognized; 

� a large part of the fossil specimens is perfectly preserved, and many are of big size (up to 7 m 
in length): owing to their great beauty they are exhibited (often as moulds) in many museums all 
round the world;  

� rare and unique  species : several fossil vertebrates and invertebrates have been found for the 
first time or even exclusively in the rocks of Monte San Giorgio: in this case they are unique finds 
in the world. This is proved by their scientific names, recalling many local toponyms:  
Sangiorgiosaurus, Lariosaurus (Ceresiosaurus), Besanosaurus, Ticinosuchus, Serpianosaurus, 
Neusticosaurus serpianensis, Meridensia meridensis, Ticinepomis, Luganoia, Sangiorgioichthys, 
Tintorina meridensis, etc.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Stratigraphic column of the MSG Middle 
Triassic  (mod.  from Furrer in Felber 
2005): the 6 fossil-bearing levels  are 
highlighted   
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� several “faunas” : among the many important paleontological aspects of Monte San Giorgio, 
possibly the most important for the UNESCO nomination is the Middle Triassic sedimentary 
succession, which covers a time-span of  about 15 million years without interruption. Many 
famous sites have only one fossil-bearing level, while Monte San Giorgio shows at least six 
different, superimposed  levels, each containing a peculiar and diversified fauna, allowing to 
follow, through this time-span, the evolution of some groups that lived in a nearly uniform 
environment. In particular, evolutionary studies concern marine reptiles, fishes and some 
invertebrates (ammonites and daonellae for example); 

� geological setting : the Middle Triassic units of Monte San Giorgio represent a crucial piece of 
the geological history called “Southern Alps Series”, spanning from the Carboniferous (350 my) 
to the Eocene (50 my) and up to some younger, post-orogenetic units. Some famous geological 
features in the surroundings of Monte San Giorgio are:  

o the Carboniferous at Manno e in the area NW of Varese; 
o the Permian at Arosio-Mugena, in the Monte San Giorgio basement and in Valganna; 
o other Lower and Upper Triassic formations in Valganna, in the Lugano area and on 

Monte San Giorgio itself; 
o the Jurassic sequence in the area Tremona-Rancate-Arzo-Viggiù-Saltrio-Cilivio-Stabio, 

corresponding to the Buffer Zone around the fossil-bearing levels of  Monte San Giorgio; 
o the coeval units of  Monte Generoso and Gole della Breggia (Castel San Pietro, Balerna, 

Morbio superiore e Morbio inferiore), this latter site also showing Cretaceous and 
Tertiary rocks; 

o the Pliocene at Castel di Sotto (Novazzano) e in the northern Varese area; 
o the Quaternary glacial and fluvial deposits, in particular the wide morain structure of  

Stabio-Clivio-Arcisate-Varese (in Switzerland it is considered as ‘geotsite’ of national 
importance). 

� These unusual features of Monte San Giorgio, complementing as they do the Middle Triassic 
fossil-bearing deposits, are a significant bonus  from both a scientific and an educational point 
of view. This is reflected in the proposal that a Buffer Zone be established around the Inscribed 
Property so that the Middle Triassic paleontological features are seen in a broader geological 
frame. 

• protection of deposits in the past : unlike other fossil-bearing sites, paleontological research 
on Monte San Giorgio has always been exclusive reserve of the Museo Civico di Storia 
Naturale (MSNMI) di Milano, the Dipartimento di Scienze della Terra of the Università di Milano 
(DISTMI) and the Institute of Paleontology of Zurich University (PIMUZ). For this reason, the 
scientific world is in possession of a complete,  well preserved, catalogued and studied 
paleontological heritage, not scattered among private collections.  

� scientific studies : Monte San Giorgio is one of the most thoroughly studied paleontological 
sites in the world. Over the last 150 years, it has been the subject of some 800 scientific and 
popular publications on paleontological, geological, and geomineral topics (see appended list A), 
included no less than 360 scientific books and papers devoted to its paleontological heritage; 
there have been also many popular works about the history of mining and quarrying. 

� Relationship between human settlement and territory : the fossil-bearing formations of Monte 
San Giorgio have close links with the life of the locality: 

o In the past, the bituminous shales of the area were mined for the extraction of Ichthyol; 
there was also quarrying (for the production of gypsum and lime) and cutting of 
ornamental stone (“Pietra di Viggiù”, (pietra means stone), “Pietra di Saltrio”, “Marmo” 
(marble) di Arzo, Macchia Vecchia, Broccatello, ecc.); 

o nowadays, the local population is fully involved in the preservation and management of 
the paleontological heritage (Museo dei Fossili di Besano (MF Besano), Civico Museo 
Insubrico di Storia Naturale di Induno Olona (MISNIO), Museo dei Fossili di Meride (MF 
Meride), as well as in the retrieving and popularization of the fascinating history of stone 
exploiting (Museo dei Picasass at Viggiù, publications, committees, work groups, etc.) 

 
The fossil fauna yielded by these rocks is extremely rich in marine fossils and for this reason MSG is 
considered as “type locality”. Other fossil-bearing sites well known all over the world yield terrestrial 
rather than marine fossils, and their material is less complete and rich [second IUCN report (ID nr. 
1090)]. Comparable sites are found in Australia, South Africa, Russia, North Africa and Brazil; Middle 
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Triassic fossil-bearing sites also lie in the Alps, in Spain and in Central Europe; though, the most 
important after MSG seems to be  the Guizhou Province, Southern China, which is providing a huge 
amount of coeval fossils. The comparison will be possible owing to the incomparably rich bibliography of 
previous studies on MSG and to the great deal of outstanding fossils found on MSG. 
The IUCN reckons the MSG as unique owing to its Middle-Triassic fauna (cited document).  
 
The extension of the candidature to the Italian side of Monte San Giorgio allows to:  

 
 
� complete the paleontological outline (several fossils of this incredible fauna have been found 

only on the Italian side), in particular the fish fauna, which comprises as much as 80 different 
species, is better represented and diversified on the Italian side of MSG [see for example the 
paleontological excavation at Ca’ del Frate, Viggiù (Italy) as compared with the coeval site of 
Val Mara, Meride (Switzerland)]   

� guarantee total, ever-lasting protection of the geo-paleontologic al features in the Italian-
Swiss site, 

� guarantee  the research of new fossil specimens also on the Italian side, following a mutual  
scientific target; 

� guarantee the comparison of the stratigraphic sequences: on the Italian side there are 
lithological and faunal differences as compared to the Swiss side;   

� complete the historical outline: the first scientific researches in Italy date back to 1863, as 
much as 60 years earlier than in Switzerland, 

� and at the same time complete the picture of mining and quarrying activities  involving the 
oil shales: on the Italian side they have started about 50 years earlier than on the Swiss side.  
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2.2. BOUNDARIES OF THE PROPERTY 
 
Extent and minor modifications of the boundaries  
The Inscribed Property (area of the geo-paleontological heritage) and the Buffer-Zone are shown in the 
Dossier for the Italian candidature and in the annexed maps (ANNEX 04.23). The boundaries of the 
proposed zones are based on the geo-paleontological characteristics of the heritage. 
 
The limits of the Inscribed Property  are defined as follows: 
� the boundary follows the outcropping extension of the Middle Triassic units (where they are 

covered by sediments the limit is traced on geometric basis), 
� the boundaries are defined in accordance with the criterion used for the Swiss candidature. 

Nonetheless, an adjustment of the Swiss Inscribed Property will be necessary in the area  
Poncione di Arzo/Monte Pravello, because the Middle-Triassic units which are covered on the 
Swiss side outcrop on the Italian side. 

 
The following criteria have guided the choice of the Buffer-Zone : 
� a geological view of the stratigraphy in the area of MSG: the lower limit is represented by the pre-

Carboniferous rocks in the northern area, while the upper limit at the southern foot of the mountain 
is represented by the youngest formations , 

� on the other hand,  this stratigraphic approach does not fit the morphology of the area. We must 
turn to the physiographic limits (lake shores, roads running at the foot of the mountain, State 
boundary between the two candidate areas, other features such as rivers or major benches etc.), 

� the criterion used for the Italian Buffer-Zone points out precise limits: the Swiss Buffer-Zone will be 
revised on this basis. 

 
 
The creation of a Buffer-Zone around the Middle Triassic Inscribed Property achieves the following 

targets: 
 
� the guarantee of a unique interpretation of stratigraphy,  
� a coherent landscape, with a pyramid-shaped area going from the lake to the north to the Padana 

Plain to the south, 
� an accordance with the list of the areas of environmental and natural significance created by 

Regione Lombardia (Regional Law n. 86/1983);  
� in Switzerland the reference list was the federal inventory of landscapes, sites and natural 

monuments of National importance (object n. 1804). 
 
The need of unitary criteria for the tracing of boundaries implies minor modifications to the Swiss 
Inscribed Property and Buffer Zone (see ANNEX 04.23). As for the Inscribed Property, its total 
extension will be increased of 0,225 km 2 to the detriment of the Buffer-Zone. The Swiss Buffer Zone 
instead will be widened of  0,949 km 2 to fit the Italian Buffer-Zone. 
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UNESCO World Heritage Property (candidate area and inscribed area: in red the proposed 
extension on the Swiss side;  in blue  the proposed modification of the Swiss Buffer-Zone in order to 
fit the IFP and/or morphologic boundaries (annex 04.23 ). 
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Inscribed Property (red ) and Buffer-Zone (blue ) of the transnational district after minor modifications 
of the boundaries (annex 04.23 ) 
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2.3. BOARDS AND INSTITUTIONS  
 
These are the main scientific boards  who have operated on the Italian side of MSG in the past : 

� the Paleontological Institute and Museum of the Zurich University  
� the Museo di Storia Naturale di Milano (through the Museo di Fossili di Besano) 
� the Dipartimento di Scienze della Terra dell’Università degli Studi di Milano,  
 
and, starting from 1990  
 
� the Museo Cantonale di Storia Naturale di Lugano through the cited institutes or other research 

boards (Bonn University, Università dell’Insubria). 
 
Thanks to the research boards who have carried out the excavation campaigns, the geo-
paleontological heritage  has find a proper local storage, involving the local communities and, in 
particular, the municipal administrations, since tens of years ago.  
 
 
Locality Museum Institution Relationship  
    
Besano (Italia) Museo dei Fossili  Comune di Besano and Museo di 

storia naturale di Milano 
Scientific excavations at 
Sasso Caldo and Rio 
Ponticelli   

Viggiù (Italia) Museo dei Picasass Comune di Viggiù and 
Dip. Scienze della Terra Univ. 
Milano 

Underground quarry, history 
of stone-cutters and artists 
from Viggiù 

Induno Olona 
(outside MSG area) 
(Italia) 

Civico Museo Insubrico di 
Storia Naturale  

Comune di Induno O. and (for the 
paleontological knowledge) Dip. 
Scienze della Terra Univ. Milano 

Excavations at Ca’ del Frate  

    
Meride (Svizzera) Museo dei fossili  Comune di Meride,  

Paleontological Institute and 
museum Zurich  University 
Dip. Scienze della Terra Univ. 
Milano  

Scientific excavations at Pto 
902, Acqua del Ghiffo, ecc. 
(Zurich University, Università 
di Milano under the guidance 
of  Museo di storia naturale di 
Lugano starting from the 
90’s) 
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2.4. PRESERVATION AND PROTECTION OF THE NOMINATED H ERITAGE 
 
Here below are listed the provisions of the law directly or indirectly concerning the geo-paleontological 
heritage:  
 
Italy  Switzerland 
   

 Richiesta di Vincolo di natura paleontologica 
(“Geological and Paleontological Restrain”)   

Legge cantonale sulla Protezione della Natura (LCN)  
del 12.12.2001 e relativo Regolamento di applicazio ne 
del 25.2.1005 
 

Decreto legislativo nr. 42 del 22.10.2004 “Codice d ei 
beni culturali e del paesaggio”  
 

 Inventario federale dei paesaggi, siti e monumenti  
naturali di  importanza nazionale - IFP (versione 
1.4.1998) 
 

Piano Territoriale Paesistico Regionale (PTPR)   Inventario dei paesaggi e dei monumenti naturali d i 
importanza nazionale che meritano di essere protett i  - 
CPN (1988)  
 

Piano Territoriale di Coordinamento Provinciale (PT CP)  Piano Direttore Cantonale (1990) 
Scheda 1.2 Componenti naturali accertate con 
protezione pianificatoria non ancora coordinata 
 

Piano di Sviluppo Socioeconomico della Comunità 
Montana della Valceresio (PSSE) 
 

Inventario (informale) dei geotopi di importanza 
nazionale (1999, rev. 2008)  

Piano generale delle aree protette” (LR n. 86/1983,  
allegato a, lettera c, n. 7) 
 

 

 

Piano dei percorsi escursionistici di interesse 
naturalistico e storico (DGR 6/48926 del 01.03.2000 ) 
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3. STRATEGIC  TARGETS FOR A SUSTAINABLE DEVELOPMENT  OF 
MONTE SAN GIORGIO: PROTECTION – ENHANCEMENT –
POPULARIZATION  

            
 
3.1. 1 + 3  HERITAGES OF MONTE SAN GIORGIO 
 
The district of MSG boasts several heritages:   

 
� geo-paleontological heritage 
� cultural heritage 
� naturalistic heritage 
� landscape heritage 
 

The geo-paleontological one is the most important , because unique, as proved by the UNESCO 
nomination of the Swiss side as World Heritage Site.  
 
The other kinds of heritage are a significant plus to the value of the MSG district. 
They all are crucial for  the future development of MSG: the loss of any of them would represent a 
problem for the people living, working, travelling in this area, and even endanger the management  of 
the geo-paleontological heritage, its protection, enhancement and populari zation. 
 
The above-mentioned management can be realized in many ways: 13 fields of action and 99 projects  
have been pointed out; 40 concern the geo-paleontological heritage.  
 
The MSG Management Plan favours those projects whose aim is the  protection, enhancement 
and popularization of the geo-paleontological heritage through the involv ement of  the cultural, 
naturalistic and landscape heritages.  
 
 
 
3.2. DEVELOPMENT TARGET 
 
On the basis of the above discussed subjects, the MSG cross-border plan focuses on the four types of 
heritage, with the following targets: 
 

1. protect, enhance and popularize the peculiarities of the preminent paleontological 
heritage,  

2. protect, enhance and popularize also the cultural, naturalistic and landscape 
heritage, 

3. enhance the relationship between the population (with all their activities) and the 
requirements for heritage protection, 

4. favour a sensible, long-lasting economic development of the inscribed UNESCO 
area. 

 
 
3.3. PROTECTION, ENHANCEMENT, POPULARIZATION 
 
Generally speaking, the operational pattern of ‘protection, enhancement, popularization’ implies that, 
starting from the geo-paleontologic heritage,  a series of actions must be taken to establish links 
between provisions for the protection of the MSG constituents and activities intended to enhance and 
popularize them. Such actions include studies to find an open-eyed realistic “modus vivendi” with the 
other vocations existing in the territory for the socioeconomic development of the area. This will bring 
about a deep cultural and organizational innovation both in the territory and in its socioeconomic 
activities.  
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The efforts spent for the global enhancement of the territory and for reception will result in a strong 
project accentuation  through the networking of the various sectors (roads, transport, museums, touring 
and hiking,…), and of the border-crossing relations and actions.  
 
This will bring about the constitution of an efficient managerial body which will be the same for the 
whole MSG – the structure of this organ will follow feasible border-crossing models and the national 
managerial institutions will be merged into it (a foundation on the Swiss side and a foundation on the 
Italian side). As far as occupation is concerned, a relevant number of more or less qualified jobs will be 
created (in the fields of tourism, promotion and administration, guides, construction and maintenance, 
local production as for example in the field of stone-works and agriculture, etc.) and thus dependence 
from outside will be reduced. However, the model described will require at the same time a great 
incentive in the structural sector, professional conversion rather than  integration of a certain number of 
residents as well as the need of finding considerable investments, both public and private.  
 
 
 
4.  THE GEO-PALEONTOLOGICAL HERITAGE  

 
Chapter 3 has pointed out the general strategic targets, with the priority of the geo-paleontological  
heritage on the other three types  of heritage. This chapter focuses on targets, strategies and projects 
concerning  only the geo-paleontological heritage. 
 
4.1. STATE OF AFFAIRES: PROPERTY CENSUS AND ANALYSI S OF THE GEO-

PALEONTOLOGICAL HERITAGE OF MONTE SAN GIORGIO 
 
The geo-paleontological heritage consists of a 1'000 m thick sequence of rock layers extending on a 
total surface of about 11 km2; though, the rocks outcrop only for an approximate 10% of this extension 
(see ANNEX 03.01, 03.02 ). 
 
The fossils so far collected, about 21'000, are catalogued and stored for the 99% in the following 
research boards:  
 

 
 

 

 
Name and locality 

 
Total number of specimens from 

Middle Triassic of MSG 

% of MSG specimens out 
of the total 

paleontological 
specimens 

    
Istituto e museo di 
paleontologia dell’Università di 
Zurigo  

15’600 
(6'600 vertebrates 

9'000 invertebrates) 

2,8 %  of the total 520'000  Universities 

Dipartimento di Scienze della 
Terra ‘A.Desio’ - UNIMI 

Only temporary repository for specimens 
under study 

- 

    
Museo dei fossili di Besano 80 (only on exhibit, including casts, 

catalogue MSNMI) 
 Local 

Museums 
Museo dei fossili di Meride 100 (only on exhibit, including casts, 

catalogue PIMUZ) 
 

    
Museo di storia naturale di 
Milano 

2'400 * About 2%  of the total 120'000  

Museo Insubrico di storia 
naturale di Induno Olona (VA) 

 
About 2'700  

About 20% of the total 12.000  

Other regional 
Museums 
(outside MSG 
area) 

Museo cantonale di storia 
naturale Lugano  

905 About 0,2% 

    
 
Total 

  
About 21'380  

 

 

 

* including specimens from Pogliana, fossiliferous site outside the MSG area 
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4.2. COUNTRY PLANNING AND MAP OF RESTRAINTS  
 
The following table shows the restraints in force in the two States, in the two Zones.  
 
SWITZERLAND Inscribed 

Property 
Buffer-Zone 

   
Inventario federale dei paesaggi, siti e monumenti naturali (IFP) . Scheda descrittiva (Allegato 
D) dell'oggetto no. 1804 - Monte San Giorgio 

X X 

Legge federale sulla protezione della natura e del paesaggio (LCN)  01.07.1966 art. 5 X X 
Inventario degli insediamenti svizzeri da protegger e (ISOS)  X 
System of Protected  Areas   X 
Legge cantonale sulla protezione della natura (LCN)  01.03.2002 X X 
Piano Regolatore Comunale (PR) di Arzo  X 
Piano Regolatore Comunale (PR) di Besazio  X 
Piano Regolatore Comunale (PR) di Brusino Arsizio X X 
Piano Regolatore Comunale (PR) di Ligornetto  X 
Piano Regolatore Comunale (PR) di Meride X X 
Piano Regolatore Comunale (PR) di Rancate  X 
Piano Regolatore Comunale (PR) di Riva San Vitale X X 
Piano Regolatore Comunale (PR) di Stabio  X 
Piano Regolatore Comunale (PR) di Tremona  X 

 
ITALY Inscribed 

Property 
Buffer-Z one

   
Richiesta di Vincolo di natura paleontologica (“Geological and Paleontological Restrain”)  X  
Legislative decree nr. 42 of  22.10.2004 “Codice de i beni culturali e del paesaggio”  X X 
Letter from Comune di Viggiù dated 29.11.2007, prot ocollo 11553, to Minister per i Beni e 
Attività Culturali – Soprintendenza ai Beni Archeol ogici della Lombardia  

X  

Piano Territoriale Paesistico Regionale (PTPR)  X X 
Piano Territoriale di Coordinamento Provinciale (PT CP) X X 
Piano di Sviluppo Socioeconomico della Comunità Mon tana della Valceresio (PSSE) X X 
Piano generale delle aree protette” (LR n. 86/1983,  allegato a, lettera c, n. 7)  X X 
Piano dei percorsi escursionistici di interesse nat uralistico e storico (DGR 6/48926 del 
01.03.2000) 

  

Piano Regolatore Generale (PRG) di Besano X X 
Piano Regolatore Generale (PRG) di Clivio  X 
Piano Regolatore Generale (PRG) di Porto Ceresio X X 
Piano Regolatore Generale (PRG) di Saltrio  X 
Piano Regolatore Generale (PRG) di Viggiù X X 
 
Restraints in force on the two sides of MSG, referred to Inscribed Property and Buffer-Zone 
 
For the related maps (scale 1:25'000) see ANNEXES  04.23-04.25. 
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4.3. RISK ASSESSMENT FOR THE INSCRIBED PROPERTY  
 
General problems 
In the Inscribed Property, where the Triassic units must be protected, the possible problems caused by 
future activities are really scarce. The Management Plan considers some risks related to the following 
factors: 

Lack of signs along the boundaries of the Inscribed Property 
The extension and the scarce accessibility of the area hampers the placing of signs. 
 
Environmental problems 
The geological units and the fossil-bearing sites are not threatened by any major environmental 
process. 
 
Hydrogeological instability 
Major phenomena such as erosion, landslides, rock fall are limited to the Italian side and only 
marginally concern the Inscribed Property.   
 
Wood fires 
Wood fires are quite rare and are not a serious threat to the geo-paleontological heritage. 
 
Environmental impact 
No significant problems of environmental deterioration are known in the MSG area.  
 
Restraints caused by visitors  
The Italian candidate area has few facilities for tourists, limited to the valley floor of Valceresio and to 
the few built-up areas on the mountain slope. The access is prevalently pedestrian. Because the 
number of tourists will certainly increase, proper measures are already planned.  
 
Unauthorized excavations and fossil trading 
MSG  is different from many other famous paleontological sites because ruled by severe regulations 
but also for the many difficulties in finding fossil-bearing layers and then in extracting and preparing the 
fossil specimens. Besides, as already seen, the fossils collected are almost totally in the care of a very 
small number of research boards. Illicit fossil trading, if present, is certainly limited to very few 
specimens (may be 1 or 2) every year. The management aims to enhance the control on the collected 
fossils.  
 
Improper preservation of the heritage by museums or university institutes 
Almost all the fossils from MSG are now stored or exhibited in air-conditioned institutions. It is possible 
that these latter have a certain amount of specimens (catalogued or not yet catalogued) still awaiting for 
preparation. The reason could be either the high preparation costs, or the timing of the study program 
(few possibilities of thesis in the academic institutes), or the need of collecting new specimens for 
modern stratigraphic and taphonomic studies. Anyway, public exhibitions generally prefer to display 
moulds, so that the risk of damage is nonexistent. Under the guidance of the Scientific Committee, 
some modalities for the cataloguing of geo-paleontological heritage are proposed.    
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4.4. PLAN FOR THE PROTECTION, ENHANCEMENT AND POPUL ARIZATION OF THE 
GEO-PALEONTOLOGICAL HERITAGE 

  
 
General introduction 
Monte San Giorgio is internationally famous for the extraordinary paleontological content of its Middle 
Triassic units. About 80 fish species, 30 reptile species, several invertebrates and plants, their perfect 
preservation, their rarity or uniqueness, their distribution in 6 separate layers at least, are all elements 
defining Monte San Giorgio as a “Lagerstätte” without equal in the world, largely documented by 
scientific and popular publications. In 2003, UNESCO has acknowledged this exceptionality, inscribing 
the Swiss side of Monte San Giorgio in the World Heritage List. One of the criteria for the nomination is 
the geological setting of the whole mountain where the Triassic formations (Inscribed Property) are a 
key to the interpretation of the mountain history, about 300 million years long, also told by the other 
formations outcropping in the Buffer-Zone. The study of the Triassic formations on the Italian side will 
probably lead to an enlargement  of the Inscribed Property.   The paleontological heritage is properly 
safeguarded by the National and cantonal laws in force: through the Legislative “Decree n. 42, 
22.01.2004 (Codice dei beni culturali e del paesaggio)” concerning Italian fossils; through the “Legge 
Cantonale sulla protezione della Natura (LCN)” of 2001 and relative Legislative Decree of 2005, also 
regulating the research and collection of fossils, minerals and rocks, as concerns the Swiss Ticino. 
 
On the occasion of the MSG nomination as UNESCO site, both specialists and politicians have 
highlighted the need of popularizing the exceptional paleontological heritage through educational 
initiatives and through the expansion of the Museo dei Fossili, main instrument of information. Also the 
micro-economy of the area should benefit by the inscription. Finally, also tourism should take 
advantage of  the new situation, promoting new forms of enjoyment based on cultural and natural 
topics, focusing on the different heritages, especially on the paleontological one.  
 
General target 
The initiatives proposed in the geo-paleontological field have different aims, but all follow the 
suggestions written in the UNESCO nomination as well as the will of the local population to enhance 
the naturalistic heritage with links to its geologic structure  (landscape, agriculture, stone exploitation, 
promotion of the historical knowledge, in particular concerning stone works, etc.)  
The general aims are the following (the order is not by importance): 

� on the basis of the present, effective rules for the protection of the paleontological heritage, 
enhance the control activity, making local people responsible and training employees (for 
example volunteer environmental guards) and guides; 

� creation of visitor centers (Museo dei Fossili del Monte San Giorgio at Meride and Museo dei 
Fossili at Besano) providing  information and  coordination of the initiatives in accordance with 
the provisions of the law and with the annual plan of the Scientific Committee approved by the 
Foundations;   

� enhancement of the scientific excavations with educational aims, with the possibility of visiting 
the site;   

� stabilisation of the Scientific Committee involving the local museums (Meride, Besano, Induno 
Olona), the regional museums (Milano and Lugano, this latter not yet part of the forum) and the 
university institutes (Zurich, Milano.Varese);  

� Enhancement of the historical aspects, promotion of educational and touristic activities related 
to the past mining works, especially concerning the bituminous schist (mines, Spinirolo plant 
and other structures, archives enhancement etc.); 

� set-up of an annual record of the fossils collected; 
� thematic publications (scientific and/or didactic) and coordination of information (guides, 

monographs, brochures, exhibitions etc.);  
� designation of guides and touristic operators in the MSG area;  
� promotion of the knowledge on stone quarrying in historical and active quarries of MSG; 
� revision of the trail system to meet the new demand of modern educational thematic paths; 
� promotion and coordination of scientific research and excavations on both sides of the 

mountain by the competent university institutes; 
� coordination with other activities on the territory.  
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Managing and coordinating board: 

� Monte San Giorgio Foundations, with the collaboration of the Scientific Committee. 
 
Partners and involved boards: 

� Soprintendenza ai Beni Culturali e Ambientali (for what is ruled by DL 42/2004) and 
representing the Ufficio italiano Lista del Patrimonio mondiale dell’UNESCO; 

� Dipartimento del Territorio (Museo cantonale di storia naturale, for what concerns LCN); 
� Local tourist board;  
� UNESCO Swiss commission;  
� Amministrazione Provinciale di Varese;  
� Comunità Montana Valceresio; 
� Regione Lombardia; 
� Sponsors. 
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4.5.  PROTECTION, ENHANCEMENT AND POPULARIZATION OF  THE GEO-                    
PALEONTOLOGICAL HERITAGE 

 
 
Protection  
The aim is the safeguard and preservation of the geo-paleontological  features, in particular of 
the fossil heritage.  
The request concerning the candidature of the Italian side for the inscription in the UNESCO World 
Heritage List was preceded by the request of a paleontological and archeological restraint for the same 
area, in accordance with the legislative Decree n. 42 of 22.10.2004 “Codice dei beni culturali e del 
paesaggio”- Parte ll – Titolo l – Capo l.  
According to the Italian law [Codice dei beni culturali e del paesaggio, art. 10, comma 4, lettera a)] all 
the things belonging to the ‘cultural heritage’ category   “da chiunque e in qualunque modo ritrovate nel 
sottosuolo o su fondali marini, appartengono allo Stato” [by anyone and in anyway found in the soil or 
on the sea bottom, they belong to the Italian State] (Codice dei beni culturali e del paesaggio, art. 91, § 
4, lit. a. In particular, “all that concerns paleontology….“ is part of the cultural heritage and is   therefore 
submitted to the same Codice; this latter regulates the protection and control of research and 
excavation activities, managed by the Ministero dei beni e delle attività culturali. The Ministry itself 
provides the excavation permits, after a careful analysis of the requests. Similarly, the Legge sulla 
Protezione della Natura (2001) rules fossil research and collection on the Swiss side, and is effective 
both in the Inscribed Property and in the Buffer-Zone.  
 

INSCRIBED PROPERTY BUFFER-ZONE 
 

Research and collection generally forbidden 
(except in particular cases)  

Collection allowed only for scientific purposes 
Coordinated scientific excavations  

Signs warning against fossil research 
Access 
Signs 

 Environmental restoration (quarries) 
Stabilisation of the Scientific Committee 

Protection and restoration of the mining structures 

 
Enhancement   
Unlike monuments, the paleontological heritage is not directly a ccessibile to the public: fossils 
must be extracted from the rock and properly prepared to be apprecia ted by common people. . 
This is why this important heritage must necessarily be locally enhanced and highlighted. Though 
exceptional, the paleontological heritage cannot be taken out of its regional context, where also the 
Buffer-Zone is included; this latter introduces into the Inscribed Property both in a physical and in a 
geological-stratigraphic meaning.    
 

INSCRIBED PROPERTY BUFFER-ZONE 
  

Access 
Segns 

Enhancement of the heritage knowledge 
Encourage scientific studies Scientific excavations 

Coordinate management of fossils  
Access of the public to excavations Scientific excavations in areas of quarry activities 

Highlighting of historical stratigraphic sequences 

 
 
 
Popularization   
Together with the local enhancement, this is the primary task of the MSG  heritage management. The 
possible initiatives are innumerable, but they must be balanced to meet the local potential as well as the 
available funds. The proposed actions involve both the Inscribed Property and the Buffer-Zone.   
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Inscribed Property  Buffer-Zone  

 
Guide-lines for popularization and Enhancement 

Museums 
Info points 

Publications 
Tour operators 

Educational trails 
Networking 

Public conferences 
Educational activities in synergy with UNESCO 

Facilities for the handicapped 
Scientific congresses  

etc. 
Coordinate management of paleontological material Quarries restoration for educational and craft purposes 

 
 
Planned projects and activities  
To realize the protection, enhancement and popularization of the geo-paleontological heritage  40 
projects have been pointed out: on suggestion by local administrations, partner boards and the Swiss 
Foundation for MSG, they have been divided in “priority projects ” and “non priority projects ”:  
 
 
PRIORITY PROJECTS CONCERNING THE INSCRIBED HERITAGE 
 

 

 
STRATEGIC 

TARGET 
 

 
OPERATIVE TARGET 

 
ACTIONS 

  
AREA 

 Id. N
um
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P
R

O
T

E
C

T
IO

N
  

E
N

H
A

N
C

E
M

E
N

T
 

P
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1. X X X On-site valorisation for  the excavation 

locality of Besnasca/ Cà del Frate (Viggiù)  
1_01_001 X  

2. X X X On-site valorisation for  the excavation 
locality of Sasso Caldo (Besano) 

1_01_007 X  

3. X X X On-site valorisation for  the excavation 
locality of Acqua del Ghiffo near Meride 

1_01_008 X  

4. X X X On-site valorisation for the excavation 
locality of Valmara (Gaggiolo) near Meride 

1_01_009 X  

5. X X X Scientific coordination for scientific and 
educational field- activities on  Monte San 
Giorgio 

1_01_010 X  

6.   X 

 
 
 
PALEONTOLOGICAL 
EXCAVATIONS 
 

Project for preparation of popular and 
educational books 

4_01_004 X X 

7.  X X Proposal for the creation of the Insubric 
Geopark following the rules of the 
European Geopark Network. 

1_13_001 X X 

8.  X X 

 
 
 
 
 
 

Collaboration and scientific twinning with 
thw paleontological site in Guizhou 
province (SW China) 

1_01_005 X X 
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9.   X Try to integrate the activity of the 
foundation Diamante with the projects for 
the valorisation of the MSG heritage 

4_10_002 X X 

10.  X X Role of the municipalities in the 
management of the UNESCO area  of  
Monte San Giorgio 

4_13_003 X X 

11.  X X Coordination of the promotion projects for 
the economical, touristic and social 
enhancement of  Mendrisiotto (Cantone 
Ticino) and of Comunità Montana 
Valceresio (Varese) 

4_13_002 X X 

12. X X X Road and on-site signs, brochures, local 
and regional information, 

4_08 X X 

13.   
 

X Event schedule to be published every year 4_08_003 X X 

14.  X X Training of Guides (local tourist 
assistants)for the area of MSG 

4_08_004 X X 

15.  X X Creation of a visitor-center at Besano or 
Viggiù, institution of a managing board 
(foundation) 

4_09_001 X X 

16.  X X Creation of a visitor-center at Meride, 
institution of a managing board (foundation) 

4_09_002 X X 

17.   X 

 
 
 
 
 
 
INFORMATION 
 

Set up of a new web-site on Monte San 
Giorgio 

4_13_001 X X 

18.  
X 

 
X 

 
X 

Geological path: 300 milion years on Monte 
San Giorgio 

5_07_003 
5_07_013 

 
X 

 
X 

19.  X X Water trail 5_07_009 X X 
20.  X X Road network and accesses 5_12_001 X X 
21.   X Car-parking lots 5_12_003 X X 
22.   X 

 
 
TRAILS 
 

Creation of view-points See trails X X 

 
* actions are exhaustively described in “concetto di pianificazione” 28.3.2008 (see annex 04.13 ) 
 
 
NON PRIORITY PROJECTS CONCERNING THE INSCRIBED HERITAG E 
 

        
1.  X X Restoration of "Tre – Fontane Mine"  near 

Meride 
1_01_003 X  

2.  X X Didactic enhancement of the historical 
excavation  "Punto 902" on Monte San 
Giorgio 

1_01_006 X  

3.  X X Enhancement of the Gole di Meride 1_03_002 X  
4.  X X Enhancement of the old educational  

naturalistic trail of Monte San Giorgio: 
restoration of the path, updating of the 
given information 

5_07_012 X X 

5.   X Pic-nic areas with educational implications 3_08_001 X X 
6.   X Biennal International Paleontological film 

festival   
4_01_002 X  

7.  X X Creation of a library and archive of the 
Foundation and of the paleontological 
Museums of  Monte San Giorgio 

4_01_003 X X 

8.   X Editing o fan historical photographic book 
regarding paleontological excavations on  
Monte San Giorgio 

4_01_005 X X 

9.   X Set up of a guide to the cultural heritage of 
MSG 

4_04_001 X X 

10.   X Creation o fan educational collection 
regarding the geology and paleontology of 
del MSG 

4_04_003 X X 

11.   X Restoration and preservation of "Fabbrica 
dello Spinirolo" near Meride 

4_04_013 X X 

12.  X X 

 
 
 
 

    
 
 
    
 
 
 
 
 
TO DETERMINE 

Territorial information through  e-organizer 5_08_002 X X 
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13.  X X Creation of a network of the local musems 4_08_001 X X 
14.   X Project "rock in the box" – panoramic post-

cards with rock from MSG 
4_08_002 X X 

15.   X Industrial archeologic trail 5_07_002 X X 
16.   X Play the MSG rocks’ – educational game 4_13_004 X X 
17.   X Mines  and historical industries trail 5_07_010 X X 
18.  X X Ornamental stones trail around Arzo - 

Besazio  and around Saltrio - Viggiù / 
Besano 

5_07_011 X X 

 
* actions are exhaustively descrive in “concetto di pianificazione” 28.3.2008 (ANNEX 04.13) 
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5.  THE “OTHER” HERITAGES 
 
Besides the geo-paleontological heritage, already acknowledged as universally important by UNESCO, 
other kinds of heritage have been pointed out on the area of MSG, which also complete the general 
setting. These are reported in the “Concetto per una conoscenza finalizzata alla gestione e allo 
sviluppo sostenibile – studio preliminare per il coordinamento della  pianificazione e della 
gestione delle componenti del Monte San Giorgio – Monte Pravello – M onte Orsa ” (ANNEX 
04.13). This document has been set-up between 2002 and 2008 inside the Interregllla program, and 
was approved on 4.4.2008 by all the subscriber boards of the Protocollo di Besano, among which are 
all the municipalities of the border-crossing district. Its priority is to promote the knowledge of the  
local peculiarities (natural, socio-economical, cultural) in order that management and planning meet the 
requirements following the iscription of MSG in the UNESCO list.  
This document is therefore a reference for a coordinate management of the area.  
 
 
5.1.   FIELDS OF ACTION  
 
The cross-border cooperation with the aim of accomplishing the protection, enhancement and 
popularization has pointed out, besides the field of  

 
1. Earth Sciences  

 
other sectors:  
 

2. Naturalistic components 
3. Landscape 
4. Cultural heritage 
5. Woods 
6. Agriculture 
7. Trails 
8. Sustainable tourism, entertainment 
9. Museums 
10. Commercial and production activities 
11. Building 
12. Road network, transport 
13. Synergy with UNESCO , extensively discussed in the geo-paleontological section.  

 
Many activities have been proposed concerning these fields: they have been summarized in something 
like a hundred projects. The Management Plan of MSG  points out conflicts, agreements, synergies.  
 
 
5.2.  CONFLICTS, AGREEMENTS, SYNERGIES   
 
The analysis points out  the strong and the weak points, opportunities, and threats to the inscribed 
heritage. A major part of Monte San Giorgio is a natural environment, and its valleys are hardly 
accessible, preserving it from environmental decay caused by human activities (quarries, forest roads, 
tourism, agriculture etc.). The area is also little concerned by natural threats (landslides, wood fires, 
hydrogeological instability).   
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6.  MANAGEMENT ORGANIZATION 
 
6.1. MANAGING BOARD  
 
 
The managing board must realize the projects contained in this Management Plan with the priority of 
the Inscribed Heritage, without neglecting the related activities and their influence on culture, tourism, 
economy, in accordance with the national, regional, provincial, cantonal laws.  
The fact Italy and Switzerland have different laws has so far prevented the formation of a unique 
organization for the management of MSG. On the Swiss side a private, non-profit foundation has been 
recently created (“Fondazione del Monte San Giorgio” = Swis Foundation of Monte san Giorgio). 
The future organization will probably be established in a short time thanks to the proved, effective 
collaboration  between the local administrations of the two countries during the last five years. The 
organization is summarized here below:   
 

SWITZERLAND  ITALY  
 

TRANSNATIONAL BOARD OF THE MSG MUNICIPALITIES 
Cross-border managing organ of the 14 municipalitie s 

and of the 2  CdF 
                                                ����                                           (politic al)                                           ���� 
 

 
FOUNDATION 

CH 

 
FOUNDATION 

I 
Foundation Council 

3 communes Inscribed Property 
2 Communes (in turn out of 6)  

Buffer-Zone repres.  
1 Swiss UNESCO Commission 

1 Mendrisio Tourism 
 

Total 7 
 

Foundation Council 
3 communes Inscribed Property 

2 communes Buffer-Zone 
1 Ministero dei Beni culturali/ambientali 

1 Comunità Montana Valceresio  
1 Provincia 
1 Regione 

Total 9 

▲ 
Direction/secretariat  

technical/administrative 
▼ 

▲ 
Transnational 

◄ Scientific management ► 
  ▼ 

▲ 
Direction/secretariat  

 technical/administrative  
▼ 

 
▲ 
 

Operating technical commissions: 

                         ▲                         
  

◄ Scientific Commission ►  
 

 
▲ 
 

Operating technical commissions: 

                                  ▲                                                                                                                                   ▲ 
TRANSNATIONAL JOINT COMMISSIONS  

(for example): 
  

Visibility commission  
Tourist promotion commission  

Trail network commission  
MSG Cross-border regional association commission (restaurateurs, producers,…) 

etc. 
 

▲                     SEPARATE SPECIFIC TECHNICAL OP ERATING COMMISSIONS             ▲  
  (for example):  

 
Different local commissions, 

 for example building commission for local projects  
etc 

Different local commissions, 
 for example building commission for local projects  

etc 
Designers, operators, enterprises, agents, etc. 

partially border-crossing 
Designers, operators, enterprises, agents, etc. 

partially border-crossing 
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in particular, it is here proposed: 
 

• a strategic transnational board  (Cross-border board of the Monte San Giorgio municipalities), 
composed by the plenary assemblies of the two Foundations (Swiss and Italian), by the 2 site 
managers and by the scientific manager (these latter with advisory role, without right to vote)  
with the following aims:  

 
� to point out all strategies, all common targets and all priorities, 
� to draw up all the annual programs and their timing,  
� to find possible common financing sources , 
� to draw up a single annual report, 
� monitoring and verify target achievement together, 
� to approve eventual border-crossing designations after an agreement on the modality, 
� verify the achievement of annual targets and the timing, 
� meet at least twice a year.  

 
• two national foundations, under public or private law, with the following tasks:  
 

� promoting the new Visitor Center and/or similar educational facilities, to illustrate the geological, 
paleontological, geomineral, archeological and karst heritage but also the faunistic, botanic and 
mycologic heritage of Monte San Giorgio (at Meride on the Swiss side; at Besano or Viggiù on the 
Italian side), 

� accomplishing strategies, targets and priorities pointed out by the Cross-border Board of the MSG 
municipalities, 

� establishing a reference board for the relationship with ministries, with regional, cantonal, provincial, 
municipal  authorities, and with other local boards, for the promotion and coordination of activities  on 
the territory, 

� ensuring support and protection to the geo-paleontological heritage inside the Inscribed Property and 
the Buffer-Zone, through promotion and popularization of the heritage itself,  

� coordinating the border.-crossing scientific research and publication,  
� designing the administrative and scientific staff (administration manager and secretary, scientific 

manager, members of the Scientific Committee), 
� reaching an agreement on the establishment of common commissions, designating their members, 
� ensuring permanent monitoring of how the territory is affected by the choices concerning its use and 

by the protection, enhancement and management actions, 
� ensuring the effectiveness of the ordinary management of the district inscribed heritage,  
� realizing the necessary facilities for the guarantee of preservation, enhancement and popularization, 

accomplishing the targets of the Management Plan, 
� ensuring that the activities do not negatively affect people’s life on the territory, 

 
all these actions must be in accordance with the rules of the foundations and with the national laws. 
 
• two technical-administrative organs  like secretariat and “site management” at national level,  
 
• a single cross-border Scientific Committee  whose purpose is to: 

 
� ensure the necessary skills for coordination, decision and operativity regarding the research 

proposals submitted by Universities and regional Museums according to the national laws (the 
Ministero dei Beni e Attività Culturali through the Soprintendenza Archeologica della Lombardia in 
Milano and the Dipartimento del Territorio through The Museo Cantonale di Storia Naturale in Lugano 
are the delegated organisms  for Italy and Switzerland respectively). 

� set the rules for the excavation campaigns regarding environmental protection, safety, contacts with 
visitors, popular and scientific publications, media reports etc., 

� prepare an annual inventory of the finds  and communicate it to the National Foundations and to 
UNESCO 

� set a medium-term program for the excavations and the scientific studies 
� ensure that the field-works will be managed with competence only by leading Institutions, 
� support the researches for new fossiliferous sites and levels in the Middle Triassic units of MSG to 

improve the knowledge of the marine organisms,  



 
UNESCO TANSNATIONAL MANAGEMENT PLAN MONTE SAN GIORGIO (Switzerland-Italy)  

 
 
 
 

 
25 

ABSTRACT 
 

 
 

 

� organise the popularization (also through press releases) during field-works so that the presence of 
the visitors will not affect the research activities, 

� ensure the correct exhibition  of the MSG specimens, paying special attention to the new finds and 
the local Institutions, 

� to ensure that the news on the scientific activities are extensively popularized and diffused among the 
scientific communities through workshops, meetings, publications, talks,  twinning with 
Institutions/Administrations working in similar sites, etc., 

� promote the exchange of paleontological material (original specimens and/or casts, in accordance 
with the National Rules) for temporary and permanent exhibitions, also taking care of the bureaucratic 
and custom fulfilments. 

 
 

Following a well-established operating and cooperating model, the committee is composed as 
follows: 

 
� Fondazione del MSG (Svizzera), 1 member, preferably President or vice-President , 
� Fondazione MSGOP (Italia) 1 member, preferably President or vice-President, 
� Museo del Monte San Giorgio  
� Museo dei Fossili di Besano 
� Museo insubrico di storia naturale di Induno Olona and/or a delegate after a possible transfer to 

another place 
� Museo dei Picasass di Viggiù 
� Museo cantonale di storia naturale di Lugano (representing the Legislative Decree) 
� Dipartimento di Scienze della Terra dell’Università di Milano 
� Università dell’Insubria Varese  
� Museo di storia naturale di Milano  
� Soprintendenza dei Beni archeologici del Ministero (representing the Legislative Decree) 
� Paleontological Institute and Museum of Zurich University 

 
     

The Scientific Committee is thus composed by 12 members, is managed by the Scientific Manager, or, as a 
substitute, by one of the two presidents of the Foundations. 

 
• several technical commissions at local or border-crossing level, for example:  
 

� Commission for visibility and communication  
� Commission for  tourist promotion  
� Commission for trail network 
� Commission for border-crossing regional or sectorial associations (restaurateurs, producers, etc.) 
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7.  MANAGEMENT PLAN ACCOMPLISHMENT  
 
The Management Plan underlines the priority of the geo-paleontological inscribed heritage and of the 
initiatives concerning the Inscribed Property; nonetheless, it must also consider other points, in fact: 
 

� the MSG district is border-crossing and quite small, so that it can be influenced by many 
different factors,  

� the unverified realization of external projects can be in contrast with the targets of protection, 
enhancement and popularization  of MSG,  

� the synergy of the actions on the territory (official projects and projects ‘external’ to the geo-
paleontological subject) bring to the implementation of the protection, enhancement and 
popularization, 

� also the Buffer-Zone has a precise task in the actions for protection, enhancement and 
popularization  

�  
For the priorities these aspects must also be considered:: 
 

� the geo-paleontological heritage importance ; the Scientific Commission will coordinate the 
border-crossing research, the study and publication of the new discoveries, the promotion of 
the Insubric Geopark, the support to scientific publications, 

� what deteriorates, is lost (safeguard): this is true for the rock outcrops like for ‘minor’ 
monuments 

� the accomplishment of the UNESCO duties,  including the necessary support to the Italian 
candidature, 

� the realization of the idea of communication/visibility  fitting the different levels (already 
active on the Swiss side through the ETMBC initiative); for example the presence on the WEB 
(WEB site already active for the Swiss side, foreseeing a GIS use for the on-site information), 

� the development of a sustainable tourism,  with a series of interventions aiming to support 
tourism and the general knowledge of the area.  

 
The Management Plan, inside the bulk of proposals concerning the comprehensive development of the 
area, points out the projects exclusively concerning the universally acknowledged geo-paleontological 
UNESCO heritage. The Plan is thus part of a wider picture, where all the components collaborate to the 
protection, enhancement and popularization of the MSG district. The different forms of territorial  and 
socio-economical development are anyway affected by several factors, like: 
  

� geo-paleontological value related to the Property, 
� organizational and contingent factors, 
� availability of public fundings, 
� support of private people to the planned actions. 
 

All the above mentioned factors will be carefully evaluated by the managing board (Cross-border Board 
of the MSG municipalities and respective foundations) and by the Scientific Committee, inside the 
operational and financial program. 

 
The Management Plan has pointed out: 
 

• existent boards, actions, initiatives and projects (“state of affaires”) 
• references to heritages and fields of action 
• projects and actions concerning the Inscribed Heritage, 
• priorities. 

 
 
 
 
 



  
 

 
 drawing up 

 realization 

 management or preservation  

 
 
PRIORITY PROJECTS CONCERNING THE INSCRIBED HERITAGE 
 

 

 
STRATEGIC 

TARGET 
 

 
OPERATING TARGET 

 
ACTIONS 

  
AREA 

 
TIMING 

  
2009 

 
2010 

 
2011 

 
2012  

 
> 

Id. num
ber 

progressivo
 

P
R

O
T

E
C

T
IO

N
 

E
N

H
A

N
C

E
M

E
N

T
 

P
O

P
U

LA
R

IZ
A

T
I

O
N

 

 

 
 

 
TITLE    

R
E

F
E

R
E

N
C

E
 

D
O

C
U

M
E

N
T* 

IN
S

C
R

IB
E

D
 

P
R

O
P

E
R

T
Y

 

B
U

F
F

E
R

-Z
O

N
E

 

 
 

PROGRESS-REPORT  
1.1.2009           

         
23.  X X X On-site valorisation for  the excavation 

locality of Besnasca/ Cà del Frate (Viggiù)  
1_01_001 X  Submitted project, 

in progress with commune and 
sponsor,  

         

24.  X X X On-site valorisation for  the excavation 
locality of Sasso Caldo (Besano) 

1_01_007 X  Submitted project, 
financed 

         

25.  X X X On-site valorisation for  the excavation 
locality of Acqua del Ghiffo near Meride 

1_01_008 X  Submitted project, 
financed 

         

26.  X X X On-site valorisation for the excavation 
locality of Valmara (Gaggiolo) near Meride 

1_01_009 X  Submitted project, 
financed 

         

27.  X X X Scientific coordination for scientific and 
educational field- activities on  Monte San 
Giorgio 

1_01_010 X  Prjoject PIT - Interreg          

28.    X 

 
 
 
 
 
PALEONTOLOGICAL 
EXCAVATIONS 
 

Project for preparation of popular and 
educational books 

4_01_004 X X Submitted project, 
financed 

         

29.   X X Proposal for the creation of the Insubric 
Geopark following the rules of the European 
Geopark Network. 

1_13_001 X X Prjoject PIT - Interreg – in progress          

30.   X X 

 
 
EXTERNAL 
COORDINATION 

Collaboration and scientific twinning with 
thw paleontological site in Guizhou Province 
(SW China) 

1_01_005 X X Contacts in progress          
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31.    X Try to integrate the activity of the foundation 
Diamante with the projects for the 
valorisation of the MSG heritage 

4_10_002 X X Contacts in progress, parz Prjoject 
PIT - Interreg 

         

32.   X X Role of the municipalities in the 
management of the UNESCO area  of  
Monte San Giorgio 

4_13_003 X X Prjoject PIT - Interreg          

33.   X X 

 

Coordination of the promotion projects for 
the economical, touristic and social 
enhancement of  Mendrisiotto (Cantone 
Ticino) and of Comunità Montana 
Valceresio (Varese) 

4_13_002 X X  
Prjoject PIT - Interreg 

         

34.  X X X Road and on-site signs, brochures, local 
and regional information, 

4_08 X X Submitted project, 
financed 

         

35.    
 

X Event schedule to be published every year 4_08_003 X X Last realizzation 2006          

36.   X X Training of Guides (local tourist 
assistants)for the area of MSG 

4_08_004 X X Contacts in progress          

37.   X X Creation of a visitor-center at Besano or 
Viggiù, institution of a managing board 
(foundation) 

4_09_001 X X Evaluation in progress for the future 
transfer of the Museum from Induno 
to Clivio 

         

38.   X X Creation of a visitor-center at Meride, 
institution of a managing board (foundation) 

4_09_002 X X Submitted project, 
financed (CH) 

         

39.    X 

 
 
 
 
 
 
 
INFORMATION 
 

Set up of a new web-site on Monte San 
Giorgio 

4_13_001 X X Submitted project, 
 financed  

         

40.   
X 

 
X 

 
X 

Geological path: 300 million years on Monte 
San Giorgio 

5_07_003 
5_07_013 

 
X 

 
X 

Submitted project, 
financed 

         

41.   X X Water trail 5_07_009 X X Prjoject PIT - Interreg          
42.   X X Road network and accesses 5_12_001 X X Prjoject PIT - Interreg          
43.    X Car-parking lots  X X Prjoject PIT - Interreg          
44.    X 

 
 
TRAILS 
 

Creation of view-points  X X Prjoject PIT - Interreg          

 
* actions are exhaustively described in” concetto di pianificazione” 28.3.2008 (see annex 04.13 ) 
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NON PRIORITY PROJECTS CONCERNING THE INSCRIBED HERITAG E 
 
19.  X X Restoration of "Tre – Fontane Mine"  near 

Meride 
1_01_003 X  Evaluation in progress 

20.  X X Didactic enhancement of the historical 
excavation  "Punto 902" on Monte San 
Giorgio 

1_01_006 X  Evaluation in progress 

21.  X X Enhancement of the Gole di Meride 1_03_002 X  Evaluation in progress 
22.  X X Enhancement of the old educational  

naturalistic trail of Monte San Giorgio: 
restoration of the path, updating of the 
given information 

5_07_012 X X Evaluation in progress 

23.   X Pic-nic areas with educational implications 3_08_001 X X Evaluation in progress 
24.   X Biennal International Paleontological film 

festival   
4_01_002 X  Evaluation in progress 

25.  X X Creation of a library and archive of the 
Foundation and of the paleontological 
Museums of  Monte San Giorgio 

4_01_003 X X Project partially realized/in 
progress 

26.   X Editing o fan historical photographic book 
regarding paleontological excavations on  
Monte San Giorgio 

4_01_005 X X Project in progress, financed by 
sponsor  

27.   X Set up of a guide to the cultural heritage of 
MSG 

4_04_001 X X Evaluation in progress 

28.   X Creation of an educational collection 
regarding the geology and paleontology of 
MSG 

4_04_003 X X Evaluation in progress 

29.   X Restoration and preservation of "Fabbrica 
dello Spinirolo" near Meride 

4_04_013 X X Evaluation in progress, partially 
realization in progress (restoration) 

30.  X X Territorial information through  e-organizer 5_08_002 X X Evaluation in progress 
31.  X X Creation of a network of the local musems 4_08_001 X X Evaluation in progress 
32.   X Project "rock in the box" – panoramic post-

cards with rock from MSG 
4_08_002 X X Realized 

33.   X Industrial archeologic trail 5_07_002 X X Evaluation in progress 
34.   X Play the MSG rocks’ – educational game 4_13_004 X X Evaluation in progress 
35.   X Mines  and historical industries trail 5_07_010 X X Evaluation in progress 
36.  X X 

 
 
 
 

    
 
 
    
 
 
 
 
 
 
 
DA DEFINIRE 

Ornamental stones trail around Arzo - 
Besazio  and around Saltrio - Viggiù / 
Besano 

5_07_011 X X Evaluation in progress 

 
* are exhaustively described in” concetto di pianificazione” 28.3.2008 (ANNEX 04.13) 
 



  
 

7.3. POPULARIZATION AND COMMUNICATION STRATEGIES  
 
Communication in the proposed projects is transversal as far as the drawn up time table for the 
operational schedules are concerned. In short the proposed projects are based on an idea of 
communication which develops on various levels. Main means that will be employed to reach the 
planned aims are the following: 
 
“corporate identity”: 

� characterization of the corporate identity; 
 
communication:  

� practical indication  of active and prudent behaviour towards conservation; 
 
popularization:  

� All scientific contents are analyzed at various levels;  
 

promotion:  
� promotion of professional training of guides and activity organisers in the territory,   

 
publications: 

� programming and strategies for the popularization of the various themes in reference to the 
different targets; 

 
signs:  

� implementation of a global concept of approach, 
� identification of the 14 municipalities and theme-oriented signs on the geo-paleontogical 

heritage, museums, and facilities, 
� road indications to enter the area and the “visitor centres” Meride and Besano, 
� info point and orientation stations, portals, theme paths, orientation for visitors, teaching/theme 

oriented facilities; 
 
interactive means: 

���� development of the web site www.montesangiorgio.org,  
���� creation of a satellite information system to assist visitors;  
 

educational  training: 
� training of guides,  
� transversal information in schools (UNESCO WHL and Paleontological Heritage), 
�   information of the public (UNESCO WHL and Paleontological Heritage). 
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7.4. MONITORING   
 
One of the aims of the Foundation is the monitoring which is meant to assess the state of the projects 
and to elaborate programs and  strategies for the future. Protection, enhancement and popularization 
will be monitored regarding: 

� operational schedules which means each single project and timing for it   
� visibility and communication  
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8. COST AND FUNDING ANALYSIS 
 
The InterregIIIa projects have been completed between 2001 and 2008: they were financed by E.U., 
Swiss Confederation and Communities for a global cost of 1.912.650,00 €, including the management 
costs. 
 
Operating projects for 2008-2010 (in progress) 
 
These projects are carried on by the Monte San Giorgio Foundation  (Swiss side) and the Mayors 
Council (Italian side). At present, no infrastructural investments are foreseen for the Italian territory.  
  

Switzerland  Italy 
Swiss Foundation Monte San Giorgio 

(Foundation Board) 
 Agreement of the MSG municipalities 

(Mayors Council) 
   

    
Costs:   No investments are planned in this phase for museums or  
Museum and Visitor Center             Frs. 3.100.000.00   similar structures  
    
Funding:        
- Cantone Ticino                                         Frs. 600.000.00   
- Fondo Lotteria intercantonale                  Frs. 400.000.00   
- Nuova Casino Kursaal (Promo)           Frs. 2.000.000.00    
- Comune Meride                                        Frs. 100.000.00    

 
 

Operating projects for 2008/9-2011 (these projects are sche duled following the funding request 
already submitted to Regione Lombardia and, underway to Swiss Confe deration) 
 
These projects have been stated as having priority by the Monte San Giorgio Foundation (Swiss side) 
on the 3.12.2008 and by the Mayors Council (Italian side) on the 30.07.2008. The related request for 
funding have been already submitted to Regione Lombardia (Cultural Department) while on the Swiss 
side the proposal is in preparation and will be submitted to the Swiss Confederation (Uffico Federale 
dell’Ambiente- Environment Department) following the preliminary contacts on the 19.08.2008 and on 
the 10.10.2008. All the projects are coordinated following the Management Plan. 
 
 

Switzerland  Italy 
Swiss Foundation Monte San Giorgio 

(Foundation Board) 
 Agreement of the MSG municipalities 

(Mayors Council) 
 

GEO-PALEONTOLOGICAL TRAIL  
Costs:   Costs:  
planning    Planning  
management   Management  
realization   Realization  
 Frs 171.600,00   € 125.740,00 
Funding:       Funding:      
Confederazione Frs 171.600,00  Regione Lombardia € 89.690,00 
Self-financing   Self-financing € 36.050,00 

 
POSTERS 

Costs:   Costs:  
planning   planning  
gestione   Management  
realization   Realization  
 Frs 26.400,00   € 22.636,00 
Funding:       Funding:      
Confederazione Frs 26.400,00  Regione Lombardia € 16.145,00 
Self-financing (ETMBC)   Self-financing € 6.491,00 
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WEB SITE 
Costs:   Costs:  
planning e realization Frs 20.000,00  planning   
management Frs 2.500,00  Management  
   Realization  
 Frs 22.500,00   € 6.287,00 
Funding:       Funding:      
Confederazione Frs 22.500,00  Regione Lombardia € 4.484,00 
Self-financing   Self-financing € 1.803,00 
 

POPULARIZING MATERIAL 
Costs:   Costs:  
planning    planning   
management   Management  
realization Frs.45.000,00  Realization  
    € 44.009,00 
Funding:       Funding:      
Confederazione Frs 25.000,00  Regione Lombardia € 31.392,00 
Self-financing Frs 20.000,00  Self-financing € 12.617,00 
     

 
The financing on the Swiss side will be granted on the basis of agreements on the time-span of 4 years. 
The first possible is for the period 2009-2011, to be coordinated to the succeding 4-year periods. On the 
Italian side we must refer to the ‘Protocollo d’Intesa’ signed by Ministry, Regione,  Provincia, Comunità 
Montana, Università di Milano,Camera di Commercio and Municipalities.  
 
 
Operating projects for 2008/9-2013 (Interreg IV program, proposa l for a Piano Integrato 
Trasnazionale – PIT) 
 
To give continuity to each of the InterregIIIa projects completed in the period 2002-2008, on the 
31.10.2008 a Italian-Swiss request has been submitted to join the new Interreg program called 
‘Obiettivo 3’ though the submission of a ‘Piano Integrato Trasnazionale (PIT)’ for Monte San Giorgio. 
The evaluation of the proposal is under way. The forseen costs are intended for the whole period of the 
4 years long project. 
 

 
Switzerland  

Fondazione Monte San Giorgio 
(Foundation Board) 

 
& 

Italy  
Agreement of the MSG municipalities 

(Mayors Council) 
 
 

PIT Project of Monte San Giorgio  
 
 

1 – PERMANENT INSTITUTIONAL  COOPERATION * 
€ 475.000,00 

Costs:   Costs:  
coordination   coordination  
realization   realization  
 Frs. 120.000,00   € 400.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European Union € 360.000,00 
Self-financing Frs. 48.000,00  Self-financing € 40.000,00 

* This project of border-crossing collaboration actually is a management project and is therefore discussed in the  
   MANAGEMENT chapter (5.3) 
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2 – A EUROPEAN GEOPARK  OF INSUBRIA  
€ 280.000,00 

Costs:   Costs:  
coordination   coordination  
realization   realization  
 Frs. 120.000,00   € 205.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European Union € 195.000,00 
Self-financing Frs. 48.000,00  Self-financing € 10.000,00 

 
3 - CULTURAL  HERITAGE, INTERVENTIONS, ROUTES 

€ 1.575.000,00 
Costs:   Costs:  
coordination   coordination  
realization   realization  
 Frs. 120.000,00   € 1.500.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European Union € 1.350.000,00 
Self-financing Frs. 48.000,00  Self-financing € 150.000,00 

 
4 – TOURISTIC INTEGRATION OF THE AREA 

€ 1.575.000,00 
Costs:   Costs:  
coordination   coordination  
realization   realization  
 Frs. 120.000,00   € 1.500.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European union € 1.350.000,00 
Self-financing Frs. 48.000,00  Self-financing € 150.000,00 

 
5 - TOURIST OFFER INTEGRATION 

€ 1.575.000,00 
Costs:   Costs:  
coordination   coordination  
realization   realization  
 Frs. 120.000,00   € 1.500.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European Union € 1.350.000,00 
Self-financing Frs. 48.000,00  Self-financing € 150.000,00 

 
6 – PROMOTION OF LOCAL  PRODUCTS 

€ 300.000,00 
Costs:   Costs:  
coordination   Coordination  
realization   Realization  
 Frs. 120.000,00   € 225.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European Union € 202.500,00 
Self-financing Frs. 48.000,00  Self-financing € 22.500,00 
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8.3. OPERATING COSTS  
 
Administration of museum and visitor centers facilities   
The costs shown refer to one year of operation, on the Italian side used for immediate interventions, 
and on the Swiss side starting with the implementation of the museum structure. In the period of 
transition 2008-2010, administration and coordinating on the Swiss side is assured by means of   
financial investments in the 4 projects (cfr chapter 5.2.2). 
 
 

Switzerland  Italy 
Fondazione Monte San Giorgio 

(Foundation Council) 
 Agreement of thel MSG communes 

(Major Council) 
   

    
Costs *:   
guardian/technician 100%             Frs 55.000,00  
Director 50% Frs 45.000,00  
Guide Frs 10.000,00  
Didactic promotion  Frs 15.000,00  

Costs: 
management and coordination                         € 22.000,00 

Research/project joining Frs 15.000,00   
Maintenance and variousi  Frs 20.000,00   
    
 Frs 160.000,00   
Funding *:       Funding:     
- 9 communes (risp. after integration) Frs 33.000,00  - 5 communes                                              € 22.000,00 
- Cantone Ticino                                         Frs 40.000,00   
- Income from Museum                    Frs 42.000,00   
- guided visits  Frs 15.000,00   
- private  sponsors  Frs 30.000,00   
- Comune Meride                                           

 
 
 
Shared management between the Monte San Giorgio Foundation and the provis ional board of 
the Council of the Italian Mayors (this board will act until UN ESCO nomination). 
The shared management of the PIT initiatives and projects requires that a coordinating board be 
implemented to:  
 

� write the statutes of the Foundation for the Italian side in respect of the Italian laws in force and 
tune with the statues of the Swiss Foundation, 

� activate the Foundation on the Italian side when UNESCO nomination is obtained, 
� manage the Foundation on the Italian side,  
� share the running costs of the Foundation on the Swiss side.  

 
 

1 – PERMANENT INSTITUTIONAL  COOPERATION 
€ 475.000,00 

Costs:   Costs:  
coordination   coordination  
realization   realization  
 Frs. 120.000,00   € 400.000,00 
Funding:       Funding:      
Interreg-CH Frs. 72.000,00  European Union € 360.000,00 
Self-financing Frs. 48.000,00  Self-financing € 40.000,00 
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9.  AUTHORS AND REFERENCES  
 
 
This Management Plan was drawn by:  
 

� Markus Felber , Morbio Inferiore (Switzerland), Site Manager UNESCO SITE MONTE SAN 
GIORGIO (Switzerland) and leader of Swiss projects InterregIIIa  

� Alberto March i, Viggiù (Italy), leader of Italian projects InterregIIIa 
 
 
The scientific part was examined using the candidature document by:  

 
� Andrea Tintori , University of Milan. The texts are largely based on the “Swiss Candidature 

dossier of 2001” in whose scientific drafting also  
� Heinz Furrer  of the University of Zurich collaborated.  

 
 
The coordination has been ensured by: 
 

o Adele Cesi, arch. (Responsabile e coordinatore del progetto di candidatura del Monte San 
Giorgio per l’Ufficio Patrimonio Mondiale UNESCO – Ministero per i beni e le attività culturali, 
Roma), 

o Manuel Roberto Guido, arch. (Responsabile Ufficio Patrimonio Mondiale UNESCO – 
Ministero per i beni e le attività culturali, Roma), 

 
and, for the integration of the Swiss part in the Management Plan, from: 

 
� Carlo Ossola (Ufficio Federale dell’ambiente, Berna) 

 
 
Some aspects have been edited by:   
 

� Nadia Fontana Lupi  (Mendrisio Tourism),  
� Giorgio Marchi  (Varese), 
� Matteo Huber (Lugano),  
� Gianluigi Traversi , (Director of the Geological Service of the Provincia di Varese) 

 
has helped for information. 
 
 
Political Authority: 
 

Svizzera Italia 
 
Swiss Foundation Monte San Giorgio  
Avv. Pascal Cattaneo , Chair 
Commune of Meride 
CH-6866 Meride 
 
 
e-mail: comune@meride.ch 
tel. + 41 (0)91 646 37 80 
fax + 41 (0(91 646 08 54 

 
Representing the 5 italian communes: 
Dott. Federico Rizzi , Major  
Commune of Viggiù  
Via Roma 10 
I-21059 Viggiù 
 
e-mail: protocollo@comune.viggiu.va.it 
tel. +39 0332 440 428  
fax + 39 0332 488 861 
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The Management Plan refers to:  
 

� Felber M., Huber M., Marchi A., Marchi G., Nicoloso A., Pedrina F., Cattaneo P., Colombo A., 
Rizzi F. (28.3.2008): “Concetto per una conoscenza finalizzata alla gestione e allo sviluppo 
sostenibile – studio preliminare per il coordinamento della pianificazione e della gestione delle 
componenti del Monte San Giorgio–Monte Pravello–Monte Orsa”, Meride/Viggiù, 436 pp., used 
by the plenary assembly of the subscriber boards on 4.4.2008. This document is in the cure of 
all the subscriber boards.  

 
 

The electronic version of the this paper “Concetto di pianificazione” can be downloaded from 
www.montesangiorgio.ch.  
 
 
English translation:  
 

� Marta Boccaletti  and Andrea Tintori (Malgrate/Milano).  
 
 
The front-page photograph is by:  
 

� Jaqueline Quattropani  (Castel San Pietro). 
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APPENDIX B 
 

Experts’ evaluations and opinions  
 
    
XII/2008 Gloria Arratia Prof. Dr.  Biodiversity Research Center 

University of Kansas 
17.11.2008 Enrico Banfi Dr.  

General Director  
Natural Histoiry Museum of Milano  

20.11.2008 Da-yong Jjang Ph D.  
Deputy Director 
Geological Museum  
Associate Professor    

School of Earth and Space Sciences  
Peking University 

22.12.2008 Heinz Furrer  Dr.  
Curator and lecturer  

Paleontological Institute and Museum 
of Zurich University & 
Departement of Earth Sciences ETH 
Zurich 

5.12.2008 Ruggero Matteucci Prof. dr.  
President SPI 

Sapienza University Roma 
Società Paleontologica Italiana (SPI) 

19.11.2008 Ryosuke Motani  Ph. D.  
Associate Professor    

University of California 

24.11.2008 Silvio Renesto Ph. D.  
Associate Professor    

Insubria University Varese 
(Dipartimento di Biologia)  

2.12.2008 O. Rieppel Prof. dr. - Curator and 
chair Dep. Geology  

The Field Museum Chicago 

8.8.2007 Andrea Tintori Prof. Dr. 
 
Vice-Presidente SPI 

Earth Sciences Departement 
University Milano 
Società Paleontologica Italiana (SPI) 

3.12.2008 F. Rampazzi  Director Museo storia naturale Lugano 
 

    
 
10.8.2001 

 
Stefano Bernasconi  

 
Prof. dr. 

 
Geological Institute ETH Zürich 

15.10.2001 Daniel Bernoulli  Prof. dr. (retired) Geological Institute ETH Zürich 
15.8.2001 F.T. Fürsich Prof. Dr. 

President EPA  
University Würzburg  
European Palaeontolological 
Association (EPA) 

1.9.2001 Andrea Tintori Prof. Dr. Earth Science Departement University 
Milano 

30.8.2001 Heinz Furrer  Dr.  Palaeontological Institute University 
Zürich 

VIII/2001  Maurizio Gaetani  Prof. dr.  
Past President of IUGS 
Trassic 
Subcommission – 
Member IGCP Board 
(UNESCO IUGS) 

Earth Science Departement University 
Milano 



Monte San Giorgio: Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003 
 
 

 

113

26.7.2001 Christian Meyer Prof. dr.  - Director  Natural History Museum Basel 
5.10.2001 Hans Rieber Prof. dr. (retired) – 

Past-Director 
Palaeontological Institute University 
Zürich 

6.8.2001 Oliver Rieppel Prof. dr.  The Field Museum Chicago 
13.1.2002 Ruppert Wild Prof. dr. Staatliches Museum für Naturkunde 

Stuttgart 
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H. E. Mr. Giuseppe Moscato 
Ambassador, Permanent Delegate, 
Permanent Delegation of Italy to UNESCO 
Maison de l'UNESCO  
Bureaux M3.22  
1, rue Miollis  
75732 PARIS Cedex 15 
France 
 
 
07 January 2010 
 
 

 
IUCN Evaluation of “Monte San Giorgio (extension)” (Italy) – Nominated for inclusion on the World 
Heritage List 
 
 
 
Dear Ambassador, 
 

The IUCN World Heritage evaluation mission to Monte San Giorgio (extension) was undertaken 
by Prof. Bernard Smith from 14 to 17 September 2009. The evaluator greatly appreciated the excellent 
support and co-operation provided by you and your colleagues in the preparation and implementation of 
the mission, and the kind welcome of the State Party throughout the mission. Please convey our sincere 
thanks to all of the officials, scientists and contributors that assisted the evaluator in undertaking the 
mission. 

 
 The IUCN World Heritage Panel met in Gland, Switzerland, in December 2009 to examine World 
Heritage nominations for natural and mixed properties and cultural landscapes. The IUCN Panel 
examined in detail each nomination dossier and any supplementary information from the State Party, 
reports and reviews of field evaluators and external reviewers, and other references regarding the 
nominated properties. 
 
 IUCN seeks to develop and maintain a dialogue with States Parties during the evaluation process. 
Following the discussions of the IUCN World Heritage Panel we would thus like to kindly ask for 
clarification of the points listed hereafter: 

 
1. The Panel noted the importance of the creation of a staff position for the extended property. IUCN 

would be grateful for the confirmation of the establishment of, and ongoing funding for such a site 
manager position as verbally agreed during the evaluation mission.  
 

2. IUCN would be grateful for the confirmation of the commitment to a transnational management 
system with Switzerland and explain how its effectiveness and funding will be ensured, including 
a timeline and actions for its establishment. 

 
 We would appreciate your response to the above points as soon as possible, in order to facilitate 
the evaluation process, but no later than the 28 February 2010, as per paragraph 148 of the 
Operational Guidelines. Please note that any information submitted after this date will not be considered 
by IUCN in its evaluation for the World Heritage Committee. It should be noted, however, that while IUCN 
will carefully consider any supplementary information submitted, it cannot properly evaluate a completely 
revised nomination or large amounts of new information submitted at the last minute. So we request to 
keep your response concise and respond only to the above requests. 
 
  



 

 

 Supplementary information should be submitted officially in three copies to the UNESCO 
World Heritage Centre in order for it to be registered as part of the nomination. An electronic copy 
of any supplementary information to both the UNESCO World Heritage Centre and IUCN Headquarters 
would also be helpful. 
 
 Taking into account your response, IUCN will formulate its final recommendation to the World 
Heritage Committee which will meet from 25 July to 03 August 2010 in Brasilia, Brazil. 
 

Should you have any questions concerning these matters, please do not hesitate to contact Mr 
Tilman Jaeger, World Heritage Project Management Officer (Tel: +41 22 999 0158; Fax: +41 22 999 
0025; Email: tilman.jaeger@iucn.org). Thank you once again for your kind collaboration.  
 
 
Yours sincerely, 
 

 
 
Tim Badman 
Head, World Heritage 
 
 
 
Cc. Italian National Commission for UNESCO, S. Exc. M. Giovanni Puglisi, Secretary-General 
 Permanent Delegation of the Swiss Confederation to UNESCO, H. E. Mr. Ernst Iten, Ambassador extraordinary 
 Swiss National Commission for UNESCO, Ms Madeleine Viviani, Secretary General 
 UNESCO World Heritage Centre, Ms Mechtild Rössler and Mr Alessandro Balsamo 
 IUCN Regional Office for Europe, Mr.  Hans Friederich, Regional Director 
 IUCN Centre for Mediterranean Cooperation, Ms Margarita Astralaga, Director 
 IUCN National Committee of Italy, Dr. Aldo Cosentino 
 



NOMINATION of 

Monte San Giorgio 
(Italian extension of Monte San Giorgio, Switzerland, inscribed in 2003)  

 
 

Following the discussions of the IUCN World Heritage Panel the following clarifications have 
been asked: 

1. The Panel noted the importance of the creation of a staff position for extended property. 
IUCN would be grateful for the confirmation of the establishment of, and ongoing funding 
for such a site manager position as verbally agreed during the evaluation mission. 

2. IUCN would be grateful for the confirmation of the commitment to a transnational 
management system with Switzerland and for explaining how its effectiveness and 
funding will be ensured, including a timeline and actions for its establishment. 

 



CLARIFICATION 
 

The Panel noted the importance of the creation of a staff position for extended  property. IUCN 
would be grateful for the confirmation of the establishment of, and ongoing funding for such a 
site manager position as verbally agreed during the evaluation mission. 

CONFIRMATION OF THE ESTABLISHMENT OF A STAFF POSITION FOR THE EXTENDED PROPERTY 

As far as the Italian side is concerned, the activities and actions required for the Italian proposal 
for extension of the inscribed Swiss site of Monte San Giorgio, have been coordinated by Arch. 
Alberto Marchi and Dott. Markus Felber, on behalf of the Monte San Giorgio mayors and funded 
by the Association of mayors of Monte San Giorgio (Italy). 

This activity falls within the project for the “NOMINATION of Monte San Giorgio (Italian 
extension of Monte San Giorgio, Switzerland, inscribed in 2003) for inscription on the UNESCO 
World Heritage List 2006 – 2009)” described in the annexed ‘Management Plan’, point 6. 

The mayors of Besano, Clivio, Porto Ceresio, Saltrio and Viggiù, according to the “CONVENZIONE 

MONTE SAN GIORGIO” signed on 1 December 2008 (annex 07.03 of NOMINATION), confirm their 
commitment to nominating the present “coordinatore della CONVENZIONE MSG” as site manager 
for the Italian side of the transnational Monte Giorgio site, within 6 months from the inscription of 
the property on the WHL. The Association of mayors of Monte San Giorgio, once the site will be 
inscribed, undertake to raise structural funds for the activity of the site management within the 
national and international funding sources. 

CONFIRMATION OF THE ONGOING FUNDING FOR THE SITE MANAGER POSITION 

The mayors of Besano, Clivio, Porto Ceresio, Saltrio and Viggiù confirm their commitment to 
funding the “site manager” professional position starting from this nomination. 

As far as the planning of the transnational MSG site management is concerned, it is worth to 
underline how the Swiss “site manager” Dott. Markus Felber and the Italian “coordinatore della 
CONVENZIONE MSG” Arch. Alberto Marchi have been collaborating since May 2001 on the 
following activities: 

1) Members of the transnational technical commission of the Interreg IIIA (Italiia – Svizzera) 
Monte San Giorgio (2001). 

2) Coordinators in the fulfilment of the projects  Interreg IIIA (Italia – Svizzera) Monte San 
Giorgio (2001 – 2008). 

3) Associate editors of the Proposta di coordinamento della pianificazione e gestione delle 
componenti del Monte San Giorgio – Monte Pravello – Monte Orsa; PIANO DI AZIONE 
PER LA COOPERAZIONE TRANSFRONTALIERA; ottobre 2006 (2008). 

4) Associate editors of the dossier: NOMINATION of Monte San Giorgio (Italian extension 
of Monte San Giorgio, Switzerland, inscribed in 2003) for inscription on the UNESCO 
World Heritage List 2006 – 2009). 

These professional accomplishments have been funded by the Italian and Swiss local bureaus 
who had previously committed and subscribed them.  

The old-established cooperation (since 2001) between the two managers is a guarantee for the 
continuation and coordination of all the ongoing activities on Monte San Giorgio. 

 



 

IUCN would be grateful for the confirmation of the commitment to a transnational management 
system with Switzerland and for explaining how its effectiveness and funding will be ensured, 
including a timeline and actions for its establishment 

CONFIRMATION OF THE COMMITMENT TO A TRANSNATIONAL MANAGEMENT SYSTEM  WITH SWITZERLAND 

The commitment to a transnational management system with Switzerland is here renewed, 
confirming the engagement already expressed through the approval of the Transnational 
Management Plan, submitted together with the dossier. 

The representatives of the FONDAZIONE MONTE SAN GIORGIO (SVIZZERA) and CONVENZIONE 

MONTE SAN GIORGIO (ITALIA) confirm the commitments formalized in the candidature dossier  
and ensure a transnational management of the protected site according to the following 
diagram, appearing in the Management Plan, art. 6.1: 

SWITZERLAND 
UNESCO site since 2003 

ITALY 
candidate UNESCO site 

 
COMMON BOARD OF THE CROSS-BORDER MSG SITE: 

TRANSNATIONAL MANAGING BOARD of the UNESCO Monte San Giorgio area represented by the 2  CdF, 
 yearly directed in turn by one of the 2 Foundations, 

composed by: 
Swiss and Italian Presidents of the Foundations (2) 

Swiss site manager and Italian site manager (2)  
Scientific Coordinator (1)   

����                                                                                                             ���� 

FONDAZIONE MSG (SVIZZERA) 
FOUNDATION BOARD: 

FONDAZIONE MSG (ITALIA) 
FOUNDATION BOARD: 

3 communes protection Zone 
2 Communes (out of 4, in turn) repr. buffer Zone  

1 repr. UNESCO-CH 
1 repr. Touristic board 

1 repr. Confederazione Svizzera* 
1 repr. Cantone Ticino* 

Total 7+2 

3 communes protection Zone 
2 communes buffer Zone 

1 repr. Ministero dei Beni culturali/ambientali 
  1 repr. Comunità Montana Valceresio 

1 repr. Provincia Varese 
1 repr. Regione Lombardia 

Total 9 

▲ 
UNESCO SITE MANAGER    

technical / administrative  secretariat  
 
▼ 

▲ 
SCIENTIFIC COORDINATOR 

transnational managing of the  
◄         Scientific Committee           ► 

▼ 

▲ 
UNESCO SITE MANAGER     

technical / administrative  secretariat 
 
▼ 

▲                                                                                                                                       ▲ 
TRANSNATIONAL JOINT TECHNICAL/OPERATIVE COMMITTEES: 

(for example) 

• Visibility committee 

• Touristic promotion committee 

• Pathways committee 

• MSG regional, border-crossing associations (restaurateur, farmers,…) 
etc. 

                              ▲                                                                          ▲ 
SEPARATE  

TECHNICAL/OPERATIVE COMMITTEES (for example): 

Several local committees, Several local committees, 
� 
� 
� 

building committee 
for local projects 
etc. 

� 
� 
� 

building committee 
for local projects 
etc. 

Designers, operators, enterprises, appointees etc. 
may be partially transnational  

Designers, operators, enterprises, appointees etc. 
may be partially transnational  

* Confederation and Cantone have been invited to join the MSG Foundation: so far, they have not accepted (therefore  there 

are vacancies)  



 
EXPLANATION OF HOW EFFECTIVENESS AND FUNDING OF THE TRANSNATIONAL MANAGEMENT SYSTEM 

WILL BE ENSURED (INCLUDING TIMELINE AND ACTIONS FOR ITS ESTABLISHMENT)  

The proposal implementation needs the following actions : 

1. according to the CONVENZIONE MONTE SAN GIORGIO (ITALIA), the Italian mayors commit 
themselves to the institution of the FONDAZIONE MONTE SAN GIORGIO (ITALIA) within 6 
months of the Italian extension  inscription on the WHL; 

2. the Fondazione Monte San Giorgio (Svizzera) ensures the editing of a document draft 
containing the operative regulation for the TRANSNATIONAL MANAGING BOARD, within 6 
months of the inscription on the WHL of the Italian extension, to be approved in the first 
meeting of the Transnational board. 

Once the FONDAZIONE MONTE SAN GIORGIO (ITALIA) is instituted, the first meeting of the 
TRANSNATIONAL MANAGING BOARD will be summoned. 

During the first year, the summoning of the first meeting as well as the chairmanship of the 
TRANSNATIONAL MANAGING BOARD will be assigned to the  FONDAZIONE MONTE SAN GIORGIO 
(SVIZZERA), on agreement between the competent Swiss and Italian bureaus. 

During the first meeting the  operative regulation of the TRANSNATIONAL MANAGING BOARD will be 
approved.  

The Association of mayors of Monte San Giorgio, once the site will be inscribed, undertake to 
raise structural funds for the activity of the site management within the national and international 
funding sources. 

 
TIMELINE June 2010 From june 2010 to december 2010 From january  2011 to may 2011 

ACTIONS Nomination of the italian 
extension in the WHL UNESCO 

Institution of the Fondazione Monte 
San Giorgio (Italia), 

Summoning of the first meeting, 

  Editing of a document containing 
the operative regulation of the 
TRANSNATIONAL MANAGING BOARD 

Approving  of the document 
containing the operative 
regulation of the TRANSNATIONAL 

MANAGING BOARD 
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