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1.  Introduction    
 

1.1  Backgrounds 

  

European Geoparks Network 

In Europe there are many sites which are of scientific importance, not only from a geological point of 

view, but also because of their archaeological, ecological and cultural values. With the establishment of 

the European Geoparks Network (EGN) in 2000, the management of these areas had the aim to cooperate 

in protecting the geological heritage and in promoting sustainable development in these so called 

geoparks (Zouros, 2004).      

 

With the European Geoparks Network an international framework is developed, that enhances the value 

of the Earth‟s heritage, its landscapes and geological formations which are key witnesses to the history of 

life. Furthermore the network gives the potential for interaction between socio-cultural and economic 

development and conservation of the natural environment (European Geoparks, n.d. b). Below the 

concept of a geopark will described in more detail. 

 

A European Geopark is a geographical area with a particular geological heritage where specific 

geological, mineralogical, geophysical, geo-morphological, paleontological or geographical features are 

found. These geological sites must be of particular importance in terms of their scientific quality, rarity, 

aesthetic appeal or educational value. The majority of the sites in a geopark must be part of the geological 

heritage, but their interest may also be archaeological, ecological, historical or cultural. 

Secondly a geopark must have clearly defined boundaries and a large enough area for it to serve local 

economic and cultural development. A prerequisite for this is the establishment of an effective 

management system and a programme of implementation. This management plan has to meet the 

community and economic needs of the local population whilst it has to protect the landscape in which 

they live by adequate protection measures, which guarantee effective conservation and ensure physical 

maintenance .Thirdly the involvement of the local communities is of primary importance for the 

successful establishment and maintenance of a Geopark, also in relation to the provision of necessary 

financial resources. Fourthly in a geopark socio-economic activities have to be developed that are 

culturally and environmentally sustainable. A good example is sustainable geotourism. Geotourism and 

other economic activities within a geopark have to be specially conceived to match local conditions and 

the natural and cultural character of a territory and must fully respect the traditions of the local populace 

.Fifthly a geopark must provide and organize support, tools, and activities to communicate geoscientific 

knowledge and environmental and cultural concepts to the public, especially the local public. This also 

requires scientific research and cooperation with universities, scientists and the local communities (United 

Nations Educational, Scientific and Cultural Organization, 2010). Finally a European geopark must work 

within the European Geopark Network to promote the network‟s development and cohesion (European 

Geoparks, n.d. b). 

 

Hațeg Country Dinosaurs Geopark 

Anno 2013 the European Geoparks Network comprises 59 Geoparks from 21 European Countries 

(European Geoparks, n.d. c). One of these geoparks is the Hateg Country Dinosaurs Geopark in Romania, 

which will be the subject of this study.    
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The Hațeg Country Dinosaurs Geopark is located in the western part of Romania, in a very fertile region, 

surrounded by mountains from all directions. These natural features along with the cultural background 

make Hațeg Country a miniature Transylvania. The region is called a “country” from the Latin word 

“terra”, used in all the medieval documents to show the special character of this land. The Geopark covers 

an area of 102.392 hectares, including 11 mayoralties and a town (the town of Hațeg – 13.000 

inhabitants). The total population of the Geopark area is about 39.000 people (European Geoparks, n.d. 

d).  

The geological history of the area covers more than 500 My for metamophic rocks and more than 200 

Myr for sedimentary rocks. The sites of geological interest include Upper Jurassic, Paleogene and 

Neogene fossil sites, bauxite quarries, reef limestone, karst and cave systems, and areas of volcanic 

activity (Andrasanu et al., 2008).  

The region is world-wide known for its unique  „dwarf dinosaurs‟ from the end of Cretaceous, 72-65 

million years ago. This special paleontological heritage has inspired the name of the Geopark (European 

Geoparks, n.d. d).  

The geopark has very picturesque landscapes, alpine forests, meadows, and orchards. The park also 

contains a rich and diverse fauna (European Geoparks, n.d. d, Andrasanu, et al., 2004).  

The Hateg Country has created good conditions for human life because of its geographical position, 

variety of landscapes, climate and natural resources. This explains the numerous archaeological and 

cultural finds of the human history, from Paleolithic to Roman Antiquity and from the Middle-Age to the 

Modern time (Andrasanu, et al., 2004). 

 

To ensure the above mentioned rich geological, ecological and cultural heritage in the Hațeg Country 

Dinosaurs Geopark, it is important to promote sustainable development in the area. So different methods 

have to be developed and enhanced, firstly to preserve and protect these heritages before they will be 

damaged or even lost and secondly to make local communities aware of these heritages. Another reason is 

to develop sustainable ways for preserving the heritages, so that these can be an inspiration for other 

(future) geoparks.  

 

 

1.2   Problem definition 

 

As already indicated, the conservation activities in the geopark are very important. However, sustainable 

development of the geopark can be considered as a presupposition for the success of this conservation 

strategy. Concerning sustainable development in a geopark three aspects can be distinguished (European 

Geoparks, n.d. b). These aspects are described blow and focused on the Hateg Geopark.  

 

The first aspect is geological/ecological: the conservation of the geological and biological heritage in the 

park. The second aspect is economical: the development of an eco-efficient economy in the Hateg 

geopark, not only by stimulating eco-agriculture, but especially by supporting the development of a geo- 

and ecotourism destination Hateg Country – Retezat. This in turn results in new jobs and new local 

enterprises with no negative effect on the park‟s heritage. The third aspect is social-cultural: the 

conservation of the rich cultural and natural heritage in the geopark, by making people (especially the 

local communities) aware of these heritages. Also an university area of education and research should be 

developed that is related to the  natural and cultural heritage conservation.  

 

The role of the Hateg geopark as an international geopark should be enhanced, because it has to keep its 

position within the European Geoparks Network (EGN) and also the Global Geoparks Network (GGN). 

Alexandru
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So the obligations qualifying the Hateg Geopark as a natural park in Romania has to be fulfilled and it has 

to become a strong partner for other (future) geoparks both national and international. 

 

At all above mentioned aspects, it should be noted that geoconservation is the basic principle and the 

starting point of sustainable development in a geopark.  

So, the question is how to a create a plan for the sustainable development in the geopark in which the 

possible conservation measures themselves will be studied, in which above mentioned ecological, 

economical, socio-cultural and scientific aspects are integrated and in which finally all these aspects are 

balanced. 

 

 

1.3   Research question 
 

From the above problem definition, the following central research question can be derived: 

  

How can sustainable geoconservation take place in the Hateg Country Dinosaurs Geopark, taking 

into account the ecological, economic and socio-cultural aspects in the area? 

 

In order to answer this research question, the following two sub-questions are drawn up: 

- What are the important geological, biological and cultural features in the Geopark that are worth 

being conserved? 

- How is the geopark currently managed and which conservation measures are already taken? 

- How could the conservation and  use of the important geological, biological and cultural features in 

the geopark be improved further in a sustainable way, both on ecological, economic and socio-

cultural level? 

 

 

1.4   Objectives 
 

The goal of this study is to come up with new proposals for the sustainable use of of the geological, 

biological and cultural diversity in the Hateg Country Dinosaurs Geopark. These proposals can be used 

especially by the geopark management, but also by the stakeholders in the area and the local 

administrations. When determining the research objectives, the ecological, social-cultural and economic 

aspects will be kept in mind, as well as how to balance these aspects. So this research study can contribute 

to a further sustainable development in the geopark and a further promoting of the park. In this way the 

Hateg Geopark could act as an example for sustainable development in other geoparks and areas 

worldwide. 

 

 

1.5   Relevance 

 

Scientific relevance 

The scientific relevance of this study can be divided in two parts: 

a. Firstly, in the research report the geological/biological/cultural features in the park will be described in 

a scientific way. 

b. Secondly, universities play an essential role developing the activities in education, training, local 

planning, and nature conservation. 

 

Alexandru
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a. The Hateg Geopark has a scientific value because it is a territory with a great geological, 

paleontological, biological, cultural, historical and archaeological heritage on which scientists focuse 

their research. 

 

Geological features 

The geological sites of the Hateg Geopark are: Sanpetru fossiliferous site, Tustea fossiliferous site, 

Carnic geologic site, Ohaba paleontologic site, Valioara paleontologic site, Stei geologic site and the 

Boita mine exploitation (Andrasanu et al, 2008). 

Furthermore the Hateg area has an unique assemblage of dinosaurs in Europe. Here lived herbivorous 

dinosaurs like Magyarosaurus dacus, Rhabdodon priscus and Telmatosaurus transsylvanicus, but also 

carnivorous dinosaurs, theropod groups like the Dromaeosaurids and Troodontids and  pterosaurs like 

Hategopterix tambema. Reptile fossils are: turtles Kallokibotion bajazidi and crocodilians 

Allodaposuchus precedens (Andrasanu et al, 2008). 

 

Biological features  

Regarding the biological features, the Hateg area includes 5 botanical reserves (Andrasanu et al, 

2008): 

1. The Pick of the Glade. Botanical reserve with a 0.8 ha surface. It contains remarkable floristic 

elements like Plantago holosteum and Astragallus onobrycnis var. lineariforicus. 

2. The marsh from Pesteana.  This is a botanical reserve with a surface of 2 ha. It has important 

populations of Drosera rotundifo lia. 

3. The Narcissus Hay Fields from Nucsoara. It includes ancient associations with endemism like 

Peudedanum rochelianum.  

4. Hay fields from Pui. This one contains ancient associations with endemism like Peudedanum 

rochelianum and wet plant associations. 

5. Silvut Forest. Here we find plants associations with: Croccus banaticus, Melampyrumbihariense 

and Lembotropis nigricans. Also, in 1958 a reserve with European bison was created. 

The list of vertebrates  for Hateg Country Dinosaurs Geopark includes more than 100 species of 

butterflies, 7 mammal species, 5 European levels of endangered bird species, 1 bat species, a reptile 

species. 

 

Cultural features 

The Hateg Country  is well known for the wide range of archaeological and historical sites, which 

cover more than 4000 years of history. These sites include well preserved ruins like mediaeval 

fortresses, castles, amphitheatres and temples, churches and monasteries.  The most attractive are: 

Sarmisegetuza, Subcetate Fortress, Rachitova Watch-Tower, Colt Fortified Castle, Densus Church and 

Prislop Monastery (Andrasanu et al, 2008). 

 

b. In the research report the proposals are described for improving the current maintenance and 

conservation measures and for solving the existing and future conservation problems. The universities 

can use these proposals to enhance further methods for preserving the heritage in the geopark. In 

addition, geo-education can be developed further, with its own structure and educational tools. All of 

the above ultimately provides a significant contribution to the sustainable development of the geopark. 
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Relevance to society 

Surrounded by mono-economical regions focused on steel industry and related mining activities Haţeg 

area was strongly affected by the economic recession. In recent years the rate of unemployment reached a 

very high rate (up to 10%) and no other economic resources, except natural ones are present (Andrasanu, 

2008). Because of this, our research can be important to help people which affected by the economic 

recession. 

 

- The involvement of local communities, locals 

When local communities like schools, shops, museums are involved in the conservation of these parks, it 

can be an advantage for them, but also for the park (see also Geotourism below). 

Our research can also be important to increase the involvement by locals. It is important that they see the 

importance of protecting and conserving the unique heritage of the Earth (Zouros, 2004). 

 

- Geotourism  

Geotourism can be defined as tourism which sustains and enchances the identity of a territory, taking into 

consideration its geology, environment, culture, aesthetics, heritage and the well-being of its residents 

(Arouca declaration, 2011). Our research can have certain advantages regarding geotourism: creation of 

new products with geological connotation, sale of local products, and creation of new jobs linked to 

geology, guides, technicians, cottage industry, and support local development. (Andrasanu, 2006). 

 

- Education 

In this study will be tried to find ways to involve people and to inform them about these parks, so that the 

awareness for the importance of these parks will be increased. There are already some educational 

packages for local schools, but these packages can be improved and amplified (Andrasanu et al., 2008). 

 

 

Relevance to group members  

First of all, our group wants to gain more experience by doing this case study. Most of us are especially 

interested in the ecological aspect and want to deepen their knowledge about the geological, 

morphological, hydrological and biological features in the geopark. Some of us indicate that they are also 

interested in the cultural heritage in the park: the historical, archaeological and paleontological sites.   

Another expectation of our group is to learn to cooperate with people from different countries in a 

multidisciplinary project via an internet platform, and one of us even want to apply this method of group 

work in the future in his teaching job.  

Finally, we want to learn about each other‟s ideas regarding geoconservation, about their perspectives and 

about the methods each in our group want to use to achieve his/her ideas.  

 

 

1.6   Target group 
 

The target group is primarily the geopark management, but the local communities and the other 

stakeholders in the geopark‟s area are important target groups too. With the research outcomes as a basis, 

these target groups can take the appropriate measures to implement sustainable development in the 

geopark. Another target group are the scientists (e.g. the University of Bucharest). They can use this study 

to develop and enhance further methods for preserving the heritage in a geopark and so to enhance 

sustainable development. The visitors are also a very important target group, because mainly for them the 

management is promoting the natural and cultural heritage of the geopark. The last target group are the 
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other EVS students, tutors and experts, because they learn about the research by the presentation, which 

will be made at the end of the EVS-run. 

 

 

1.7   Expected outcome 
 

The final outcomes can be divided in the following three parts. The first part is the description of the 

current situation and management of the geological/cultural features in the park which are worth being 

conserved in the frame of sustainable development. Then the aspects are listed of the possible 

geoconservation activities that could be developed in the Hateg Country Dinosaur Geopark`s 

Management Plan. These activities can be on the ecological, economic and socio-cultural level. The third 

and last part includes the recommendations for the geopark management, the stakeholders and the 

authorities on above mentioned issues. 
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2.   Methods 

 
In this study we have to research how sustainable development in the geopark can be promoted, through 

which especially the geological, but also the ecological and cultural heritage will be conservated. In this 

context a comparison will be made with other geoparks, particularly the dutch one, „Geopark De 

Hondsrug‟ (Geopark De Hondsrug (n.d.). In these geoparks many activities are done to promote 

sustainable devolopment, which could be a large source of inspiration for this research project. So the 

Hondsrug Geopark has a very good approach in cooperation with local communities, in sustainable 

development and the interpretation of it. On the other hand there are some differences both in natural and 

cultural heritage, the economical and social situation and in available studies. Therefore during the 

research will be tried to find another appropriate geopark for comparison. 

 

In figure 1 the research method is showed. The different steps are performed by a literature study and are 

described further below.     

Geological features Cultural features Ecological features 

Geopark description 

‘ As is’ situation Current conservation measures Current management 

Possible future measures   

in the ecological field 

Possible future measures      

in the economic field 

Possible future measures   

in the socio-cultural field 

Implementation 

Sustainanble conservation in the 

Hateg Country Dinosaurs Geopark 

Figure 1: The methods 
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Geopark description 

Firstly all the important geological/cultural features in the park have to be described which are worth 

being conserved, on geological, morphological, hydrological, biological, historical, archaeological and 

paleontological fields. This can be done by a literature study, because these features are already identified 

in previous studies and assessments. So the most important feautures can be selected from these studies. 

 

Current situation 

The second step is to research how the geopark is maintained and which conservation measures are 

already taken to conserve the above mentioned sites. In this context the current and the possible future 

problems can be investigated regarding this conservation and regarding the implementation of the 

measures. 

 

Possible actions   

The third step is to analyse the findings and to invent actions which improve the implementation of the 

measures already taken and which solves the problems regarding this conservation as much as possible. 

These actions don‟t need to be only on the ecological level, but also on the economic and socio-cultural 

level.  

 

Implementation 

Finally, of all these proposed actions and measures must be researched if they are feasible, if they fit in 

the context of this specific geopark, and if they can be integrated in the local strategies. Then the research 

proposals can be communicated to the geopark management, the stakeholders and the authorities. 

 

Disciplinary knowledge in the group 

Some of us have a more specific knowledge about geoconservation, and the other ones mainly have a 

general background knowledge about geology, ecology, biology, nature conservation and management, 

the relation of the nature with agriculture and tourism, and environmental policies. So we have to share 

our knowledge in such a way that we can apply it in the case study.  
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3.   Geopark description  
 

3.1   Geological features 

 

3.1.1 General geological description 

  

The Haţeg Country Dinosaurs Geopark is located within the Haţeg Basin, in the western part of Romania. 

This basin is an intramontane depression surrounded by the Carpathian mountains: Şureanu Mts. to the 

eastern part, Retezat Mts. to the southern part, Ţarcu Mts. to the south-western part (together named the 

South-Carpathians), and Poiana Ruscă Mts. to the north-western part (the West-Carpathians). The South-

Carpathians are massive with peaks up to 2500m; they have important traces of glacial activity and 

deeply incised valleys. The West-Carpathians are very fragmented and more hilly with altitudes not 

higher than 900m (Andrasanu et al, 2004).  

 

The geological history of the sedimentary deposits is discussed below in chronological order, after 

Andrasanu et al. (2008).  

The earliest deposits date from the Permian period and are represented by conglomerates, sandstones and 

siltstone red beds with plant remains. 

The Lower Jurassic deposits comprise conglomerates, sandstones and clays containing thin beds of coal 

with fossils of plants and invertebrates. Middle and Upper Jurassic are represented by sandstone, siltstone 

and limestone. Fossils of belemnites, crinoids, gastropods, bivalves and ammonites indicate a marine 

tropical climate. 

The Lower Cretaceous deposits comprise limestone containing associations of bivalves, foraminifera and 

corals. A bauxite complex is present in a paleokarst relief with some lens of lacustrine deposits. 

In the Late Cretaceous, the marine sedimentation was replaced by continental deposits. Most of these 

sediments came from the surrounding mountains via swift rivers which eroded and transported the coarse 

and the finer detritus. The volcanic activity was very important in that time and was an large source of 

pyroclastic materials and lava flows. It took place simultaneously with the tectonic uplift of the 

mountains. 

Continental sedimentation continued in Paleogene - Middle Miocene. The sediments are siliciclastic 

(conglomerates, sandstones, marls) with fresh water fauna (gastropods). Important is the discovery of the 

fossils of a terrestrial mammal (Crivadiatherium), not far from Crivadia Village, in the eastern part of the 

basin. 

Due to tectonic movements, a short marine episode occurred during Middle Miocene, when a branch of 

the Transylvanian sea covered the area. Several types of sediments like sandstones, marls, limestone with 

fossils of gastropods and bivalves accumulated during this time. 

The last geological event was during the Quaternary period when ice sheets and erosion shaped the river 

terraces. 

 

 

3.1.2 Paleontological description 

 

In the research on the latest Cretaceous fauna from the Haţeg Basin two periods are distinguished. 

The first period (1897–1929) was marked by the studies of Franz Nopcsa, leading to the recognition of a 

terrestrial reptilian assemblage, including 5 dinosaurs: the sauropod Magyarosaurus dacus, the small 

theropod Elopteryx Nopcsai, the iguanodontid Rhabdodon priscum, the hadrosaurid Telmatosaurus 

transsylvanicus, and the ankylosaur Struthiosaurus transylvanicus, together with one crocodilian 

Allodaposuchus precedens and one turtle Kallokibotion bajazidi (Grigorescu, 2010). 

gaby
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The new research stage begun in 1977, after almost half of a century gap in the systematic paleontological 

studies. The searches led to the discovery of an important number of fossils. The invertebrates are 

represented by the freshwater gastropods and the ostracods (Grigorescu, 2005). However, especially the 

list of recorded vertebrates has grown spectacularly; it now includes around 65 taxa (European Geoparks, 

n.d. d), covering all classes, including fishes, amphibians, lacertilians, crocodilians, birds and mammals. 

This gives a rather accurate view of the palaeo-biodiversity at the end of Cretaceous in the Haţeg Basin. 

Very spectacular was the discovery of a large pterosaur, Haţegopterix tambema. This reptile, one of the 

largest flying animals ever, had a wing span of 12m (Grigorescu, 2010). Also very interesting are the 

discoveries of several taxa of multituberculate mammals and dinosaurs. These dinosaurs are discussed in 

more detail below.  

 

The Upper Cretaceous dinosaur assemblage is one of the most recent assemblages in the world (European 

Geoparks, n.d. d). Several places in the Haţeg area are important from this point of view: Sibisel Valley, 

Riul Mare Valley, Ultoane Hill, Vălioara area and Pui area (Grigorescu, 2010).  

Fifteen dinosaur species were described, based on skeletal remains found in fossil fluvial and lake 

deposits (European Geoparks, n.d. d). Above mentioned species, discovered by Nopcsa, were 

herbivorous, but after 1977 the carnivorous dinosaurs Theropods were also recognized and include at 

least two groups of small theropods: the dromaeosaurids and troodontids (Andrasanu et al. 2008). 

Studies on the micropaleontological content of the dinosaur-bearing deposits also yielded many non-

dinosaur species, both invertebrates (freshwater gastropods and ostracods) and all classes of vertebrates. 

The Haţeg area is the only place in Europe where mammals were found together with dinosaur remains in 

Upper Cretaceous deposits (Andrasanu et al. 2008). The most spectacular discovery of the last years is 

represented by the clutches of dinosaur eggs found in the neighbourhood of the village of Tuştea. Near 

the egg-clutches a few bones of hatchlings were identified, belonging to the dinosaur Telmatosaurus 

transsylvanicus. The association of dinosaur eggs and hatchlings has rarely found throughout the world 

(Andrasanu et al. 2008). 

 

 

3.1.3 Important geological sites 

 

Below the most important geological sites of the Haţeg area is described, after Andrasanu et al. (2008). 

 

- Tuştea fossiliferous site  

This site belongs to the middle member of the Densuş-Ciula Formation, in the 

northern part of the basin. Association of volcanic and fluvio-lacustrine 

deposits is the main characteristic of this formation. Here the fossil vertebrates 

are found either associated with the paleosol levels or in highly bioturbated 

fine sediments accumulated in the marshy zones of the floodplains. The site is 

especially known for the dinosaur eggs, see paragraph 1.2. The egg clutches 

are included in a red massive mudstone, which represents the sedimentation in 

a well-drained floodplain; periodically the mud dried up, generating fossil 

soils. The red mudstone bed has also provided teeth and bones of other 

dinosaur taxa (Rhabdodon priscus) and small theropods, as well as crocodile, 

turtle and microvertebrate remains. The palynologic content of the formation 

indicates a Late Maastrichtian - Early Paleocene origin. 

 

- Sânpetru fossiliferous site  

This site comprises several outcrops of the Sânpetru Formation sediments in the Sibişel Valley. Coarse 

volcanic elements are lacking in this formation, because of a larger distance from the volcanic centres. 

Figure 2: Dinosaur egg 

clutches (Plos collections, 

n.d.) 
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Deposits are represented by clastic sediments ranging from coarse 

conglomerates to silty shales and carbonaceous marls. They represent 

lithofacies developed in the different areas of a braided-meandering 

river system (channel-lag, minor channel fills, bars and floodplains). 

The overbank deposits which developed in a well-drained floodplain 

include fossil soil horizons represented by reddish silty mudstones 

with irregular carbonate concretions (caliches); the poorly drained 

floodplains are represented by carbonaceous silty shales and host the 

largest quantity of palynomorphs. These deposits provided the largest 

quantity of dinosaur and other reptile fossils (crocodiles and turtles) 

from the Haţeg Basin. The age of the fluvio-lacustrine deposits with 

dinosaur fossils is generally considered as being Middle-Late 

Maastrichtian. 

The Sânpetru and the Tuştea fossiliferous site are part of the National 

Network of Protected Areas. 

 

- Cârnic geologic site  

Along Sibişel valley, near the Lolaia waterfall, a spectacular exposure of a Retezat granitoide type occurs. 

This is a magmatic body presenting a very obvious petrographic differentiation: dioritetonalites, 

granodiorites and granites.  

 

- Ohaba paleontologic site  

The site is located not far from the village of Pui and is relevant for its Upper Cretacous marine fauna, in 

contrast with continental fauna found in other sites. The deposits are mainly siliciclastic represented by 

sandstone and siltstone with a rich gastropod fauna. 

 

- Vălioara paleontologic site  

The site is located near Vălioara Village. It is an outcrop of massive red mudstones and paleosols similar 

to the Tuştea area. The site is known for its macrovertebrate remains as well as for the rich content of 

microvertebrates, including fishes, amphibians, lizards and micro-mammals.  

 

- Ştei geologic site  

Located near Ştei village the outcrops are along Densuş valley. Here the lower member of Densuş – 

Ciula volcanogenic-sedimentary formation is well exposed. A considerable mixing of terrigenous 

epiclastic and volcanoclastic materials is provided by andesitic and ryolitic eruptions that took place in 

the westward volcanic centre. The sediments represent alluvial fan deposition near or along the flanks of 

volcanoes. 

 

- Silvaşu de Sus fossiliferous site  

This site is an outcrop of Neogene sedimentary rocks near Silvaşu Village with conglomerates, 

sandstones, volcanic ash and marls. It has a rich bivalve fossil association. 

 

- Boiţa mine exploitation 

A former copper mine with historic and educational significance, that is located near Boiţa village 

(Răchitova). The exploitation was the largest in the area and had a considerable 

environmental impact like pollution and landscape deterioration. 

 

 

Figure 3: Sanpetru fossiliferous site 

(Andrasanu et al, 2008) 
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3.2   Ecological features in the Hateg Geopark 

 
3.2.1 Abiotic features 

 

Climate 

The Hateg Geopark is a depressional region between two branches of the Carpathian Mountains. It has a 

temperate-continental climate that is influenced by the major relief of the Retezat Mountains and is 

affected by the interference of climatic influences. The annual average temperature is +6° +8°C, with an 

average of -6°-4°C for January and an average of +12°+19°C for June. The average annual precipitation 

level is 700-800 mm. The park has an irregular eolian regime. In the cold season, temperature inversions 

are frequent. The basin features in the North-Western part on the valleys of Strei and Râul Mare often 

cause foggy conditions in the area (Andrasanu et al, 2004). 

 

Hydrology 

The Hateg Basin has a significant river-network that is part of the hydrographical network collected by 

the Strei. The rivers are, from south to the north: Breazova, Râul Mare, Sibiselul, Salasul, Râu alb, Râu 

Barbat; from west to east: Rachitova, Densus, these, after they unit with the Breazova, are known as the 

Galbena. In the lower regions, also due to geology, there are important surfaces covered by marches and 

wetlands, from which two are floristic protected areas (The March of Pesteana and the Nucsoara 

Grasslands, see biotic features). In the alpine regions of the are there are also a great number of Glacial 

lakes, but most of them are part of the Retezat National Park (Andrasanu et al, 2004). 

 

 

3.2.2 Biotic features 

 

Vegetation 

Descending from the mountains towards the plains, we can distinguish five vegetation districts 

(Andrasanu et al, 2004): 

- Alpine schrubs and grasslands above 1800 m with Festuca supina, Vaccinium myrtillus and other 

species 

- Spurce fir forests between 1300 – 1800 m sometimes locally mixed with Sorbus aucuparia, Fagus 

silvatica and Abies alba 

- Beech forests, often mixed with similar species such as Tilia cordata, Ulmus Montana, Fraxinus 

excelsior, and in mosaic with meadows and fields 

- Sessile oak forests, steppe grasslands and fields 

- Turkey oak and Hungarian oak forests found on small areas at altitudes lower than 500 m, in most 

cases already turned into fields and grasslands. 

 

In the Geopark there are also some nature reserve sites that are protected by the law 5/2000 regarding the 

approval of the National Territory Plan. These nature reserve sites are (Andrasanu et al, 2004; Andrasanu 

et al. 2008 and Geomedia center, 2005): 

 

- The Marsh from Pesteana 

The Marsh from Pesteana is a botanical reserve that covers a surface of 2 ha. It is one of the southest 

oligotrophic marches from Romania. The marsh contains important populations of Drosera rotundifolia. 
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- The Pick of the Glade 

This site covers a surface of 0,8 ha. The rocks of the Poienii hill are hiding a xerofitic vegetation with 

remarkable floristic elements. This is the only certain place for Plantago holosteum in Romania and it is 

the classic place for Astragallus onobrycnis var. lineariforicus. 

 

 

- 1The Narcissus Hay Fields from Nucsoara 

The Narcissus Hay Fields is the second biggest nature reserve site with a 20 ha surface. This site 

represents ancient hydrophilic associations with the Peudedanum rochelianum endemism and has a 

special landscape aspect due to populations of Narcissus stellaris. 

 

 

 

 

 

  

Figure 4: Drosera rotundifolia (amc-nh, n.d.) 

Figure 5: Plantago holosteum (Luirig altervista, n.d.) 

Figure 6: Special landscape aspect due Narcissus 

stellaris (Mihaic blogspot, n.d.) 
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- Slivut Forest 

This is the biggest nature reserve site with a 40 ha surface. In the grassy layers of the forest plant 

associations with Croccus banaticus, Melampyrum bihariense and Lembotropis nigricans have been 

identified. In 1958 a reservation with European bison was created here. 

 

 
 

Figure 7: Melampyrum bihariense (Emaramures, n.d.) 

 

- Hay Fields from Pui 

This is a nature reserve site that covers a surface of 5 ha. It represents artefacts of floristic associations 

that are specific to the glacial period, like the endemism Peudedanum rochelianum and wet land plant 

associations. 

 

 
 

Figure 8: Peudedanum rochelianum (Floraofromania, n.d.) 
 

 

Fauna 

Besides the diverse vegetation, the Hateg County Geopark also contains a diverse fauna. There are seven 

mammal species that live in the park that have a limited distribution in this region of Romania. These are 

Myotis nattereri (on the European Red list), Rupicapra rupicapra, Cervus elaphus, Ursus arctos, Canis 

lupus (Figure 9), Lynx lynx and Rhinolophus ferrum-equinum. Birds are well represented in the whole 

region. A few species present are Glaucidium passerinum (Figure 10), ficedula parva, lanius collurio, 

lanius minor and ciconia ciconia. 
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Figure 9: Canis lupus (Wikipedia, n.d. a) 

 

Figure 10: Glaucidium passerinum (Luontoportti, n.d.) 

 

 

Because of the great variety in natural habitats the reptiles and amphibians also exist in rich numbers with 

species like triturus cristatus ssp cristatus, rana arvalis ssp wolterstorffi, vipera berus and lacerta agilis. 

This last one is only present in this region of Romania. The park contains more than 100 species of 

butterflies. Results of recent studies revealed a rich and little known fauna of rare species of butterflies. 

These are all on the red list and need special protection. The species at issue are Maculinea telejus, 

Parnasius mnemosyne, Euphydryas aurinia, Maculinea arion, Heteropterus morpheus, Lycaena dispar, 

Lycaena thersamon and Hesperia comma (Andrasanu et al, 2004 and Andrasanu et al. 2008). 

 

 

  
 

   Figure 11: Lacerta agilis (Wikipedia, n.d. b) 

     

     Figure 12: Euphydryas aurinia (Wikipedia, n.d. c) 

 

 

3.3   Cultural features 
 

3.3.1 Definition of culture 

 

Before we can look which cultural features of the Hateg Country Dinosaurs Geopark are worth being 

conserved, it can come in handy if we look closer at what is meant under the term „culture‟ in general. 

When we know what culture is, we can start searching for cultural features in the Geopark. These features 

will be described and arguments will be given why they are important for the park. 

Culture is a very broad term and it covers more than one meaning. The Oxford Dictionary (2014) gives 

the following definitions for it: 

1 The arts and other manifestations of human intellectual achievement regarded collectively 

2  The ideas, customs and social behaviour of a particular society. 

3 The attitudes and behaviour characteristics of a particular social group. 
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During this case study, we are interested in what the heritage of the Hateg Geopark is, so we will work 

with the first definition of culture. The second and third definition are more sociological, which falls 

outside the scope of our research. 

 

 

3.3.2 Important cultural sites 

 

The Haţeg area comprises a wide range of sites of archaeological, historical and cultural relevance. These 

sites include well preserved ruins, including the amphitheatre and temples, of the capital of the Roman 

province of Dacia, mediaeval fortresses, castles and watch-towers from the 13th Century onwards and 

churches and monasteries. The Haţeg Area is well known for its historical and cultural sites which cover 

more than 4000 years of history. (Andresanu et al. 2008) 

It is very important to conserve all these sites of archaeological, historical and cultural interest, because 

they create an important resource for attracting visitors to the area and stimulating geotourism this way. 

In the upcoming text, based on Andrasanu et al. (2008) and the site of the park (Dinosaur Geopark, n.d a), 

are given some examples of cultural features in the geopark to give an idea of the rich heritage of this 

park. 

 

- Sarmizegetusa 

Under the complete Latin name of 

Ulpia Traiana Augusta Dacica 

Sarmizegetusa, this locality, situated 

in the western part of the “Haţeg 

Country” was for more than a century 

and a half (106 – 271 A.D.) the capital 

of the Roman province of Dacia.  

The archaeological vestiges of the 

ancient capital are found everywhere 

within and near the actual village of 

Sarmizegetusa. Among the better 

preserved ones there are: the ruins of 

the amphitheater and gladiators barrack, the temple of the Goddess Nemesis, the Liber Pater Temple, a 

sanctuary (Figure 13). 

 

- Răchitova watch-tower 

The tower is part of the chain of watchtowers 

built on the top of hills of “Haţeg Country” 

during the Middle Ages, to survey and protect 

the region from the eventual invaders. The 

tower was built probably in the 16th century 

on a volcanic neck that dominates the 

panorama of the village and its surroundings 

(Figure 14). 

 

 

 

 

 

Figure 13: Sarmizegetusa sanctuary                                            
(Photography blog of watcher roman, n.d.) 

Figure 14: panorama with Răchitova watch-tower and the 

surrounding village (Projects by Students for Students, n.d.) 

Alexandru
Sticky Note
The picture is of Dacian Sarmizegetusa, located outside the geopark. The Roman Sarmizegetusa is a Roman city that hosted at its maximum develpment , about 80000 people. Please search for a photo



19 

 

- Prislop Monastery 

 

The history of the monastery (Figure 15) is linked with the monk 

Nicodim who received support from one of the greatest Valachian king 

Mircea cel Bătrân (“Mircea the Old”). He founded the monastery in 1404 

in a glade within a beech forest, a few kilometers north of the village of 

Silvaşu de Sus. During the 16th and 17th century the monastery became a 

cultural center not only for Haţeg Country, but also for the entire southern 

region of Transylvania, hosting a school of arts where the students 

learned religious painting and sculpture, as well as book printing. 

 

 

 

 
 

- Densuş Church 

This church (Figure 16) might have small dimensions, its one of the most 

importent sights of the region. The church has an unusual appearance, 

being a mixture of Gothic and Roman architectural elements. It has first 

documented in 1360, but the church was probably built in the 12th 

century on the ruins of a former religious monument from the 10th 

century. Remainings of the original fresco from the 15th century are 

poorly preserved on the inside walls. The church is still used by the local 

orthodox villagers for the Sunday services; some religious but also laic 

festivals take place in the large yard around the church throughout the 

year. 

 

 

- Sântămăria-Orlea Church 

 

This church (Figure 17) was built in late Romanesque style. It was 

dedicated to the Virgin Mary. The construction is simple, but has 

impressive dimensions. It is the largest medieval church in the park. 

With the changes in religion, the community became Orthodox and 

the church was repainted in a style that combines elements of the 

Western Byzantine. Later, being converted to the reformed church 

paintings were covered with frescoes. You will see that in some places 

the Byzantine frescoes are faded, and because of this, oldest layer of 

painting are revealed. 

 

 

 

When reading all of the above, there is no doubt that the Hateg Geopark has a rich cultural heritage. There 

are far more cultural features than stated above, but by these examples, it becomes clear that conserving 

these features is very important. It is not only important to conserve this cultural heritage for historical 

purpose, but it is also very important for stimulating geotourism. Historical buildings and sites attract 

people from all over the world.   

Figure 15: Prislop Monastery 
(Dinosaur Geopark, n.d. b) 

Figure 16: Densuş Church 
Dinosaur Geopark, n.d. c) 

Figure 17: Sântămăria-Orlea Church 
Dinosaur Geopark, n.d. d) 
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4.   Current situation in the Geopark 
 

4.1   The current conservation measures of geological sites 

 

Geoconservation is not just about protecting the static elements of the landscape. It is also about allowing 

dynamic processes to continue operating within the historical range of natural rates. In general terms, 

threats to geodiversity are the result of development pressures and land-use change. 

The human impacts on geodiversity can be summarised as: 

- complete loss of an element of geodiversity; 

- partial loss or physical damage; 

- fragmentation of interest; 

- loss of visibility or intervisibility; 

- loss of access; 

- interruption of natural processes and off-site impacts; 

- pollution; 

- visual impact. 

Some of these impacts affect specific sites of geoconservation value while others impact widely across 

large land areas, but all may lead to loss of or damage to elements of geodiversity (Gray 2004).  

 

Hateg Country is an area where the pressure from human activity is no yet very high. A low population 

density and lack of industrial activities make this area quite wild and natural. Geological sites in contrast 

with botanical and historical and cultural sites are not subject to damage. There is only one source of 

concern: fossil hunters, which can lead to loss of fossil specimens with a very big value (Dinosaur eggs, 

dinosaur fossils). Some other threats on Hateg‟s geodiversity and biodiversity could be: recreational 

tourism and camp fire, which can lead to localized soil erosion, loss and damage of vegetation and 

habitats; lack of information between tourists/inhabitants about the value of geosites  that can lead to loss 

or damage of some important features. Measures for sites management and good cooperation with local 

administrations will decrease this danger (Andrasanu et al, 2008). 

 

The Sânpetru and Tuştea fossiliferous sites are officially protected (Law 5/2000) and are part of the 

National Network of The Protected Areas. For the other six sites scientific documentation was prepared 

and they will became protected at local level (Andrasanu et al, 2008). 

 

 

4.2   The current management of the Hateg Country  Dinosaurs Geopark 
 

The administration of the Hateg Country Dinosaurs Geopark is provided by the University of  Bucharest ( 

under contract no. 102711/22.11.2005 signed with the Ministry of Environment). According to this, 

Hateg Country Dinosaurs Geopark is the only protected area from Romania administered by an 

university. Also was created the Hateg Country Dinosaurs  Geopark  management unit. Without direct 

finance support for the management activities from the Ministry of Environment, the main element in the 

functioning of  administration consists in partnerships. Main types of partnerships have been made with: 

the administration of 11 villages that are on the territory of the geopark, County Council Hunedoara, 

educational partnerships with schools and research partnerships  nationally and internationally (Dinosaur 

Geopark, n.d. e). 
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The current Geopark structure includes (Andrasanu et al, 2008): 

- Geopark Administration Unit 

- Consultative Board 

- Scientific Board 

- Geopark centre for the Geopark Administration 

- Protected sites network 

- Open air dinosaur museum  

- Trails/Georouts 

- Educational/scientific materials and packages 

- Conferences and workshops 

 

Geopark Administration Unit  

This unit is charged with developing and implementing the geopark management plan. The current 

management plan includes: 

- avisitors management plan 

- a communication and education strategic plan 

- a marketing plan and the organizational structure 

Financial resources will be derived from local communites, taxes and grants. 

 

Consultative board  

This board has  representatives of the local administrations and the county council, who are in charge 

with the correlation  of geoapark‟s general strategy and other local strategies and activities. 

 

Scientific board  

This board has representatives of universities and other scientific bodies and is responsible for the 

scientific strategy and activities. 

 

Protected sites network  

The networj includes geological and natural sites and interpretative and service facilities. The sites with 

scientific value  will be selected to be included in the network of the Geopark sites. 

 

Open air dinosaur museum (Project).  

Here natural scale reconstructions of the Cretaceous fauna from Hateg Country will be exhibited. 

The Open air dinosaur museum is an experimental museum that aims to provide an unique experience to 

all who visit it. Visitors will be able to learn the story of the dinosaurs that inhabited the geopark 70 

million years ago. They will discover how dinosaurs are 'brought back to life‟, they will also be able  to 

see and touch dinosaur bone replicas of full-size and admire an exhibit hall with the theme of dinosaurs 

(Dinosaur Geopark, n.d. f). 

 

Trails/Georouts  

These georouts connect natural sites, cultural sites, tourism facilities and other points of interest. 

The administration is based on an interdisciplinary approach supported by a group of specialists  that 

includes geologists, biologists, sociologists, geographers which are responsible for the development and 

the implementation of educational materials and initiatives based on sustainable development. 
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5. Sustainable improvement of the conservation and use of 

the important features in the Geopark 

 
The Hateg Geopark has to become a catalyst for local development in the fields of environment (nature 

conservation), cultural patrimony, traditional economic activities, (agriculture, handicraft), ecotourism, 

social issues, education, training and raising awareness on European integration and promotion. 

 

Therefore in this chapter the improvement is discussed of the conservation and use of the important 

geological, biological and socio-cultural features in the geopark.  These improvements, both on 

ecological, economic and socio-cultural level, can lead to a more sustainable management of the park. 

 

 

5.1   Geo-education 
 

The best conservation measure is geo-education because by geo-education people are becoming aware 

here of the importance of geoconservation, geological and environmental protection and of the value of 

geological sites. So, geo-education should be developed further, with its own structure and educational 

tools. This will be discussed below in more detail.  

Education can be divided in two major groups. We have formal and informal education. The Hateg 

dinosaur Park can make a major contribution to both types. As we can read on the site of the EGN: 

‘In the broadest sense, geoparks are centres for informal education providing tourists with informative 

and enjoyable experiences which enhance their appreciation of the landscape and culture. They also 

create an understanding of the need to manage access to popular sites in order to minimize damage to 

the environment and preserve the natural and geological heritage for future generations. Geoparks also 

serve as outdoor laboratories for formal, traditional education and research in which the main target 

groups are schoolchildren and university students. These educational activities can enhance the 

transferable skills of individuals and thus contribute indirectly to their social and economic prospects.’ 

When reading this, it becomes clear that education in a geopark is very important. Also in the Hateg 

geopark both types of education can already be found. This is good for the park, because as we can read 

in the text above, the profit works in both ways and the park will only have advantages when offering 

education. In the following text we will first take a look at what the park had to offer on this moment. It 

will become clear that there has already given attention to both formal and informal education. As final 

part, there will be given some ideas to improve the offered education in the park. 

 

 

5.1.1 Formal education in the Hateg Park 

 

Formal education takes place in a school-like environment. In the present, the Hateg park lays his focus 

on this type of education. There are several facilities already up and running: 

- An Educational Centre in Berthelot Village. The Centre provide training courses based on the 

identificated local needs. 

- A local educational network able to develop and sustain new teaching and learning strategies adapted 

to local needs and Geopark development; 

- Educational packages related to the Geopark; 
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- Geo-trails for local students and teachers in Cirnic area. The first Schol of Nature was organized since 

2003 and is planned to take place every year in June; 

- Training packages and training courses for local teaching staff; 

- Training courses in farming and tourism. 

It is clear that the park already has a broad variety in facilities for formal education. This is exceptional 

for a geopark, because the focus lies mostly on informal education. It‟s definitely a strong point for the 

Hateg park, because Education and training assure the valorization and identification with natural and 

cultural heritage of the area and to train people to use natural and cultural resources for their economic 

development (Andrasanu, 2008). 

 

 

5.1.2 Informal education in the Hateg Park 

 

Informal education takes places on every moment outside a school-like environment. The most geoparks 

have a great focus on this type. The Hateg Park doesn‟t have that much facilities yet. On the moment they 

only have: 

- Sites information panels 

- Custodians 

It is important for the park that it invest in an expansion of this type of education. As said on the EGN 

site: 

‘Geoparks can attract geotourists, who wish to develop their knowledge and appreciation of the geology 

and geomorphology of a territory, by emphasizing their unique geological heritage.’ 

Ideas for improving the Hateg Geopark will be mainly situated in the area of informal education. 

 

 

5.1.3 Ideas for the future 

 

Other parks offer already different kind of possibilities for informal education. Examples are: 

- Information centers  

- Information points 

- Guided tours 

- Museums 

When adding these facilities to the park, not only education will get a boost, but other aspects of the park 

like ecology, economy and culture will improve. More facilities mean more work opportunities, more 

incomings, … The museums are very good places to not only inform people of the beauty and diversity of 

the ecology, but also the cultural heritage can be emphasized. 

In the next paragraph a specific example of informal education will be discussed in more detail.  

 

 

5.1.4 ‘Expedition portals’ and ‘hotspots’ 

 

This idea is taken from a comparison with the Hondsrug Geopark in the Netherlands (Posthumus et al., 

2007). The idea is to divide the story of the area in a number of part-storylines. Examples include the 

geology, prehistory and culture. Each story is the basis for an expedition, where visitors in a surprising 

way get acquainted with the topic. In this way the existing images of space and tranquility can be 

combined with exciting, to the Geopark affiliated images. 
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An expedition begins with the „Expedition portal‟ and passes a number of important points, the 

„Hotspots'. An Expedition Portal is a building or site which is connected to the story. It could be a  

monument, a museum or remnants of a landscape. At this location is made a permanent exhibition about 

the story. There is also information about the hotspots of the expedition, events, activities and products.  

Hotspots are the 'points of interest' in the landscape and at information centers or museums. they are 

testimonies of key events and developments, experiences and stories. They are located throughout the 

area and provide their information in many different forms, for example via the website, an app about the 

Geopark, expedition booklets and information boards. 

The continuous development and updating of expeditions will encourage product development and new 

activities. 

Using these expeditions, one can focus on specific interest groups (also in terms of product development, 

promotion and marketing):  

- those cultural and historical interested; 

- those interested in geology;  

- those interested in nature and landscape; 

- the local people who are interested in the archeology of the home area. They are also the ambassadors 

of the Geopark; 

- People who like to be active in a particular landscape: walking and cycling with a theme.  

 

 

5.2   Sustainable tourism management 

 

Optimizing the tourism‟s potential as both an economic and social development tool is important for local 

people as well as visitors. In this context, it is a possibility to establish a so called Geopark Guide 

Accreditation System to raise the standard of geopark guides, like it is done in the Hong Kong Geoaprk in 

China (Hong Kong Global Geopark of China, n.d.). Furthermore an accreditation system will strengthen 

the protection of geological sites, popularise geological knowledge and increase safety awareness. So 

only geotours led by accredited geopark guides should be recognised as quality geotours in the Geopark. 

Concerning the visiting of the vulnerable features in the landscape the guidance of such accredited 

geopark guides should be made obligatory. 

The guides should preferably come from the local population, in order to enhance local economic 

development and to make local people aware of the rich heritage in which they live.  

 

Another example of sustainable tourism management is to connect the agriculture with society/ tourism. 

The local farms or homesteads can expand and become a sort of hotel where people can stay for some 

days. From these farms there may be organized excursions to interesting sites in the area. The farms could 

have a shop where local products can be sold. These products will also be served to the guests during the 

stay. This will also stimulate the local economy.  

 

 

5.3   Integration and collaboration  

 

For a good policy of the geopark a close cooperation between all stakeholders is necessary to collectively 

develop and promote the Geopark as a sustainable tourism destination. Therefore it is important to 

integrate all existing activities and partners in a unique Geopark strategy so that the several partners who 

are organizing activities operate from the same Geopark policy. For this purpose  it could be interesting to 
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create a (digital) newsletter to publicize the actions and results achieved, both for the local and national 

public, as well as for the other members of the EGN. 

An example of above mentioned is the following. It is important that agriculture don‟t overrule the 

ecological features and harm the environment. Therefore  management agreements could be created 

between the farmers and the park managers. In these agreements there will be an agreement about which 

measures the farmer has to take, so the environment will not be harmed by the agricultural activities. An 

example of an agreement is planting a hedge for the separation of land instead of using barbed wire. This 

hedge is a new habitat for fauna and can act as a stepping stone between two habitats. In exchange for 

integrating these measurements in his business the farmer will receive grants.  

 

 

5.4   Digital developments 

 

5.4.1 Improving the website  

 

A website is often called the digital business card of the organization. The acceptance of the Internet as a 

primary source of information makes a site almost a matter of course. The internet is therefore due to its 

dynamic nature an ideal channel to communicate with the outside world. 

Comparison with websites of other geoparks shows that the website of the Hateg Geopark does not play a 

catalytic role yet. Although there is sufficient information about the interesting sites, the site provides 

insufficiently customized service to meet the needs for all kinds of tourists. Below are some 

recommendations. 

- Currently the language on the website is Romanian, so that international tourists cannot find any 

information. An English version must be added for international promotion of the geopark. 

- Currently there is few or no information available about the site routes, the tourist offices, and the 

accommodation options (hotels, campings, bed and breakfast, holiday villages etc.), catering and 

transport options. However, this information is of major value. Another option is adding an 

photogalery and downloadable leaflets about sites, routes, musea etc.   

 

 

5.4.2 Innovative communication in the area 

 

Conventional communication tools are e.g. flyers and interpretive panels, see figures 18 and 19. 

  

 

Figure 18: Flyer example 
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Figure 19: Interpretive panel example 

 

For a more pristine nature in this unique area however, we must strive to limit traditional means of 

communication and to use more innovative communication (Martini, 2009). This can be done e.g. by 

phasing out information panels and resorting to new technologies to convey on-site information without 

visual contamination such as digital geoguides and augmented reality, see also figure 20. This latter is 

already realized in the Hondsrug (Geopark de Hondsrug, n.d.) and is also an objective of the Geopark 

Shetland (Zolkc, n.d.). It can involve simple applications such as AR-tags, a type of barcode that can be 

scanned with a phone to get related information via the Internet. A more advanced application is Layar, 

which lays over the view of the phone-camera a layer with additional information about that on which the 

camera is focused.   

Concerning the information about the sites of interest one should insist on efforts to popularize scientific 

issues and communicate them to the public in a simplified but accurate way, in order to help the general 

public understand the significance and importance of the Earth heritage elements present within the 

Geopark. 

 

 

Figure 20: Smartphone App example 
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