GENERAL AND PARTICULAR IN THE INVENTORY AND ASSESSM ENT
OF GEOSITES IN SOUTHERN DOBRUDJA, ROMANIA

CARMEN CAMELIA R ADULESCU*
FLORINA GRECU *

Abstract

The values attributed to a site/geographic locaiiterms of importance, interest and use,
result from its perception and exploitation by mdimese values express a possible synergy
between the geological and geomorphological, badeggical and historical-cultural heritage and
confers the geosite identity to that site/place.

The present paper analyzes the main methodologigiglelines in geosites research at
international and national level and proposes fout® Dobrudja a method for investigating
geosites that highlight the personality of this cgpaThe final value of each geosite, which
individualizes it at the level of the South-Dobradjpace, is given by its intrinsic values and its
utility on the line of social and tourist valorigat.

Keywords:geosites, values, criteria, South Dobrudja.

1. Introduction

The relief is atripartite constructwith a clearpolysemyresulting both
from its qualities at a geographic site/location (forms, processepasficular
importance for understanding of Earth's historyd daroles as a factor in the
emergence and the development of a geographicidoésite with significant
(interest) elements/objectives from the point oéwi of biodiversity, the
aesthetic superlative of the landscape, the higitbrgan/society.

The polisemy of relief (Fig. 1) is highlighted bgositeresearch studies.
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Fig. 1. The polysemyf the relief

The geosites are defined as geographical locat{postions of the
geosphere) which, through the perception and irt&mton process, are of
particular importance for understanding the hiswirhe Earth, the climate and
the life (Grandgirard, 1997a, 1997b, 1999; Reyn&@d04a, 2004b, 2005)
and/or the evolution of human and human’s sociégn{zza and Piacente, 1993,
2004, 2008). They are considered a ,,bridge” batwssgentific research and
culture (Panizza and Piacente, 2005), the particutgortance of these
geographical locations being given not only by pasticular aspects of the
relief (geology, forms, processes), but also byeptlcientific, aesthetic,
ecological, cultural or socio-economic charactesstderiving from their
perception or exploitation by man.

The geosites are, in essence, sites that inclulief ferms/processes,
hydrographic/ botanical/faunistic elements, objexgior anthropic facilities that
have acquired a special value through the peraeptiexploitation of humans
(Panizza and Piacente, 1993) and may constitutenahtor world heritage
objects (Grecu, losif, 2014a).

The geographical locations designated as geositesa aesult of human
assessment (Reynard, Coratza, 2013), their reséainh limited to scientific
value (geological and/or geomorphological impor&gnor extending to their
value dimension of an ecological, aesthetic, soaitural or economic nature.

By highlighting qualitatively and quantitatively Doudja’s geosites, it
reveals the particular characteristics in a widsrtext of their analysis in other
territorial units, where the relief justifies thanety of geosites.
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2. Significance of the geosite’s inventory and asssment:
What? Why? How?

The inventory and assessment of geosites is inf isecomplex
process ,,which is between the scientific analgsid the evaluation of the
historical, artistic or cultural heritage” (Bruscdmd Cendrero, 2005, p. 294). In
Grandgirard's opinion (1999) this investigation eogjtes has to answer three
guestions:What? (which objects should be inventoried and evaluaté¢hy?
(what is the research objective/scope) Eioev? (which method is used).

What objects are subject to inventory and evaluétidohe inventory of
geosites aims to produce a census of the natugaldgical, geomorphological,
hydrological, botanical, faunistic, pedological)d&sr anthropic objectives of
special interest within the studied territories ebhiconstitute an essential
database on ,,an aspect of the natural heritagerabnless well known”
(Grandgirard, 1999, p. 61) or an element of cultbesitage that deserves to be
promoted and known to present generations and rpezséo be passed on to
future generations. As a result, in addition todhelogical and geomorphological
features, they are also considered in an inverdondythose goods of scientific,
ecological, aesthetic, cultural, economic interédsat value the reviewed
geographic locations. Analyzing the methods used th® inventory and
assessment of geositand and especially which sites are subject to itorgn
and evaluation, Martin (2013) distinguishes tworapphes (Fig. 2).

integral approach specific approach
exhaustive inventorv of sites identifving objects
evaluation of all sites geosite selection
geosite inventory geosite evaluation
(use: protection, 1
valorisation, ...) .
geosite inventory

Fig. 2. General and particular in inventory and assessofagtosites (Martin, 2013)
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In anintegral working manner, all sites with geologically andmerphologically
importance are identifiédinventaried and evaluated. Such an approachtieat
level of restrictive research which aim to proteites containing elements or
processes of scientific (geological and/or geomolqaical) value for the Earth
scienced. Without a prior selection, all geological andfgeomorphological
sites in a territory are classified, reviewed ardlgated, being considered as
potential geosites.

Such ancomplete exhaustive inventong difficult to accomplish,
considering both the complexity and the spatial t@naboral dynamics of forms
and processes in a territory, as well as the coxiplef the human and
financial resources that would involve such an apgh. Also, the large budget
for such an inventory can sometimes lead to auismatn the evaluation
(Wiederkehr, Dufour, Piégay, 2010).

The specific approacloperates in advance to identify and select sites.
Only geosites are identified and evaluated, measileg of some importance in
terms of scientific, ecological, aesthetic, cultueconomic etc. This approach
leads tathematic inventoriegKozlik, 2006), the identification and the selecti
of sites being focused either on a certain typehjéct (eg structural geosites,
paleontological geosites, geomorphosites etc.) roic@rtain values that give
them the characteristic of natural and/or culturatitage objects. In view of
geosite exploration for tourism valorisation, Greand Josif (2014a) also
believe that a first step in research is the siglecbf the most important
geosites, and the assessment should only inclwdatiory geosites.

Why? (which is the objective/field of researcBjudies on inventorying
and evaluating of geographic locations with geogtences and heritage value
began at the end of the 20th century. At their grike researches focused on
highlighting the scientific importance of geolodigeomorphological objects
and have been geared towards protecting the mgsirient and vulnerable
sites, because ,,by its complexity, dynamics andsigeity, the natural
environment and its history represents a patriméoy human societies”
(Martini, 1994, quoted by Grandgirard, 1997b, p). 44 these environmental
impact assessments studies and regional inven{@iessser et al., 1995; Rivas
et al., 1997; Cendrero and Panizza, 1999) havegoihose carried out in the
context of designing projects/territorial plannig®tirm, 1994; Grandgirard,
1999). Gradually, the inventory and evaluation aoted not only the scientific
value/quality of the sites, but also their additibmalues: ecological, aesthetic,

With the help of maps (geological, geomorpholafjidcopographical) and specialized
literature / other documents (Gonzalez-Trueba ardaBo Cafiadas, 2008), based on field
observations and analyzes.

It's presented in Grandgirard’s work (1997a, 1897999), the proposed method for
inventory and evaluation of geosites comprising fatepsthe classification of objects,
the inventory / census, object evaluation, geosigdsction and geosites characterization
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cultural etc. (Reynard et al., 2007). In the cohtfxthe need for management
strategies geared to geodiversity, geoconservagieoeducation or geotourism,
the research has expanded, including aspects aofsther potential of using the
sites (Bruschi and Cendrero, 2005; Serrano and &endrueba, 2005;
Pralong, 2005; Pereira et al., 2007; Reynard g2@l2).

How? (which method is usedirom the theoretical and methodological
developments existing in the studied literaturejsitclear that the geosite
inventory and the evaluation method must be carsistith the objectives of
the assessment and adapted to the geographicyreélihe studied space.
Among the methods established in the literature these of the IAG
(International Geomorphological Association) workgp. These methods were
proposed by: Bruschi and Cendrero in 2005 (Uniwersi Cantabria), Coratza
and Giusti in 2005 (University of Modena and Redgiuilia), Pralong in 2005
(University of Lausanne), Serrano and GonzalesJaua 2005 (University of
Valladolid), Reynard et al. in 2007 (University lbdusanne), Pereira et al. in
2007 (University of Minho).

Inventory and geosites/geomorphosites evaluatios pempted the
interest of many european specialists, with difiemeethodologies or working
procedures being proposed by Zouros (2007), &ugt al., (2011), Erharti
(2010), Rybar (2010), Kubalikova (2013), and in theapping of
geomorphosites by Carton et al. (2005) and Reg(il 2).

In Romania, the studies of geosites with geomoqaiodl interest (called
geomorphosites, Panizza, 2001) in order to prodect preserve them, and
especially for the purpose of promoting (geo)tauriare based on methodological
approaches adapted to the physico-geographic amalewonomic particularities
of spaces studied and were carried out by geomtoghspecialists from the
University of Bucharest (Coinescu, Dobre, 2009; Camescu, Nedelea, 2010,
2012; Cominescu et al. 2009, 2011a, 2011b, 2012, 2013, 26i&cu, losif,
2014a, 2014b, 2015, 2016; losif, 2014; Grecu, 20th® University of Oradea
(llies, Josan, 2007, 2008, 2009; {liet al., 2009 etc.), the University of Cluj
Napoca (Cocean, 2011, 2012; Cocgidburdeanu, 2011 etc.).

Viewed as a whole, geosite evaluation is strongfiyénced by the way it
is made. Grandgirard (1999) makes the differentedmn anapproach based
on expert judgmerdand asystematic approachf in the first case the sites are
proposed by experts (eg the Geotope inventory ittz8rand, which was
developed by the working group on the protectiomy@btopes on the basis of
proposals made by experts, Berger et al., 201&ystematic approach requires
extensive activity investigation based primarily lbibliographic research and
field observations. All the methods proposed byrimnmbers of the IAG work
group are based on a systematic approach.

The Working Group on Geomorphological sites: research, evaluation
and improvemefitcreated in 2001 within the IAG focused on theatien of a
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standardized method for geosites inventory andsagsmnt. This method was to
limit to the maximum the subjectivity of the inviggttor (Reynard et al., 2006).

Given that each research approach pursues cegaganch objectives
(protection, preservation, promotion, valorisatiahjocuses on certain research
areas (which differ in terms of relief and territbrexpansion), or concerns only
certain sites (for example, predominates investgat focused on the
identification of geomorphosites), a standard anithty methodology remains
only at the stage of desideratum. Current geositentory and assessment
methods have common fields of vision and operalipaiion of research, but
ultimately each presents specific features relatetie context of research, the
stages of research and, in particular, the valnatédues and criteria.

3. Analyzes and general data. Values and criteri®r geosites
assessment — examples from the literature

Inventory and evaluation are the two stages of igaavestigation.
Inventory is, in fact, thgualitative assessmestage of geographic locations in
a particular territory, considerespecial potential patrimonial objects. The end
of this process is the inventory, a geosite’s dadabin that territory, grouped
and classified according to different criteria. S lmventory becomethe tool
used in the second stageqpfantitative assessmergsearch, when quantifying
the qualities/ values that each geosite posse3ées.quantitative evaluation
provides the necessary information in actions eelato site’s management
strategies (protection and conservation and/or ptimm and valorisation). The
methodological developments regarding the quaiviitetumerical assessment
of sites have been increasing over the last dedauateyet there is still no
unanimously accepted method used by the EuropeasSGiences community.
Overall, guantitative assessments are designechdare that subjectivity is
minimized in the research act and are based ogresssivalues based on criteria
and indicators, to which numerical scores/pararsedee applied (Coratza and
Giusti, 2005; Bruschi and Cendrero 2005; Serrartb@onzéalez-Trueba, 2005;
Pralong, 2005; Reynard et al., 2007; Pereira ¢2807; Zouros, 2007; Pereira
and Pereira, 2010; Bruschi et al. 2011; Fassoulaal.e2012; Pereira and
Pereira, 2012; Kubalikova, 2013; Reynard et all42®rilha, 2015 and others).

Each assigned value is evaluated by different r@iteeach criterion is
described by several indicators, each indicatoguantified by a numeric
parameter (receives a score). The values considdr@asumber of criteria, the
indicators or the scores given differ from one rodtho another, these aspects
of the assessment being directly correlated wighrésearch objectives or with
the spatial context (inventory and assessment o$itgs at local, regional or
national level).
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An analysis of the set of values attributed togeesite evaluation highlights
the fact that the identity of a geo$ites given by three coordinates/value axes
that take into account: geosite properties as gacbbelonging to the natural
sciences (intrinsic value, geosite utility (se /management valyegjeosite
protection protection valug (Figure 3).

.. scientific value
Intrinsic values additional values: aesthetic,
ecological, cultural

* value of use / potential use /
social utility / current use

Usage values

threats / risks / management

Protection :
measures /need for protection

Fig. 3.Value coordinates in geosites evaluation

Regardless of the area, the context, and the ol@sodf the research, all
methods evaluate the scientific value of an objsit¢ that derives from its
status as a witness of Earth's history (providdsrimation on geology or
geomorphology of the site, past climatic and emiumental conditions),
evolution / development of life (plants and anifalef human history,
respectively of human society.

Reynard (2005) proposes the distinction betweerstientific valuethe
central valuewhich bases an object or geographic locationAsita geosite and
the other values (aesthetic, ecological, culturaeconomic) which come in
addition to the central value. Grecu and losif @f)1consider the scientific
value as grimordial valuefor a geosite, which may have a significance/eger
in sciences (geology, geomorphology, biology, mstdechnology etc.). The
scientific valuecan not be nul(in this case, the site is not considered gegsite)
unlike other values that may have little or no espntation (Reynard et al., 2007).

4 Designated agjlobal valueat Reynard et al., 200Total valueat Coratza and Giusti,
2005, at Serrano and Gonzéalez-Trueba, 2005, byr®ateal. 2007, at Comanescu et al.,
2012 and otherghe value or meriof geosite at Bruschi and Cendrero, 2005.

5 Instinct values are considered to be the valuedities of the natural elements (Sharples,
2002) or only those belonging to Earth sciencesré®e2014).
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The identification of sites with a high scientifiotential and quantification
of their value it's achieved by various criteriarfexample, we have detailed
the criteria for assessing the scientific valugedsites used in studies conducted
in different European countries (Table 1).

Table 1
Criteria assigned to assess the scientific value géosites
Szrrr]?jno . Grecu,
Coratza Gonzalez- Reynard et al., Pereira and Comanescu and
and Giusti, Trueba 2007 Pereira, 2010 collaborators
2005 (ltaly) 2005 ! (Switzerland) (Portugal) 2009-2016
(Spain) (Romania)
e The value | * Genesis « Integrity  Integrity * Integrity
for scientific | « Morfology * Representativenesse Representativeness| * Representativeness
research « Dynamics « Rarity « Rarity * Rarity
* The * Timeline « Paleographical ¢ Number of  Pale-ontological
educational | . Ljtology value intersting interest
value « Geological geomorphological | - The ecological
» Rarity structure features (diversity) interest
» Surface « Other geological * Education
area (% of features with Geo-history
total area) patrimonial value
* Grade of * Scientific
conservation knowledge in
* Visibility specialized
* Value added publications
(ecological,
historical,
cultural,
economical)
As it can be seen, there are some common critdrigegrity,

representativeness, rarity. These are considere@rapdgirard (1999)to be
discriminatory criteria because they allow the eatibn of the value of a
geographic place from the point of view of the BEastiences and clearly
distinguish it from the other places in the studiemlitory.
If, in a first phase, the researches aimed to itorgrand the evaluatopn
of geosites only in terms of their scientific valuem the point of view of the

In Grangirard’s view (1997a, 1997b, 1999) anyggephically natural object is unique

and can be considered as a geosite. From this agprmperspective, are evaluated as
geosites only those portions of the geosphere @hat of particular importance for
understanding the geo(morphological) evolutiontef Earth. Panizzgi Piacente (1993,
2004, 2008) extend this restrictive definition (margiven by Reynard, 2004b) and
considers geosite any site witch, due to its pei@ey, has a certain value. In this new
acceptance, the value of a geographical place eae Wifferent origins: ecological,
aesthetic, historical, socio-cultural or economical
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Earth’s sciences, insisting strictly on the geatagjiand/or geomorphological
value of the sites (Strasser et al., 1995; Grar@jirB097, 1999), the interest of
the specialists gradually turned to the added galhat a geographic place can
hold, which are called by Reynard (2004b, 20@8yitional values In this
category are included values that derive from theiqular significance, in
ecological, aesthetic, cultural / historical, seemnomic terms, acquired by
certain parts of the geosphere through perceptioexploitation of man. The
significance of these values may be as preciouiastific value (Reynard et
al., 2006) in the context in which they represéet identity or emotional load
of a site that may be lost in the event of damagedéstruction of the site
(Perret, 2014). Additional values (aesthetic, egialal, cultural, economic) are
considered in some methods as independent valuemeoincluded in the
assessment of the scientific value of geositesirTdhaluation is carried out
individually, each value being evaluated on thasbakwell-defined criteria (in
the methods of Reynard et al, 2007; Serrano andz&enTrueba, 2005;
Pereira et al., 2007) or summary, by less defin#@r@ (in the methods of
Coratza and Giusti, 2005; Bruschi and Cendrero5p0rhe visible differences
between these methods also appear from the powiewf of the criteria used,
the scoring scale (scores/marks on the indicators).

Giusti and Calvet (2010) consider that the additioralues derive from
the qualityof the relief as the natural, cultural and ecormrasource relief and
they propose a differentiation gocietal valuesandcultural values According
to the two specialists, the societal values refethie geosite characteristics
relevant to the environment, education, economyjesp (ecological value,
educational, economic, social) and cultural valc@sbine all other aspects of
aesthetic, historical, identity, cultural, politiceeligious etc.

At the value of a geosite (global value/ total elwse / management
values are also considered, accompanied by a $péeiation toprotection

Most studies focus on geosite valuation in a téigriand recreational
context, the different values (scenic, scientifigltural, economic) contributing
to the overalltourist valuethat expresses the touristic potential of a gepsit
along with thevalue of exploitatiorfPralong 2005, 2006).

Also the researches made by Serrano and Gonzalebdr(2005) on
geosites in Spain introduce in the assesstientalue of usequantified on the
basis of criteria including protection aspects: essibility, fragility,
vulnerability, intensity of use, risk of degradatjcstate conservation, impact,
visibility, acceptable change limits. Bruschi anén@rero (2005) separately
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evaluate different criteria for bothe potential use/ social utilifyof a geosite
andthe potential risks and protection meastres

The same research vision is recalled in the methadgosed by
Portuguese geomorphologists. So, in geosite assesstvesides the intrinsic
values (scientific, ecological, aesthetic, cultyrahe potential for use(by
criteria: accessibility, visibility, use of otheatural or cultural values) arttie
need for protectiorfby criteria: degree of deterioration , level obtection§, or
the management valugiven by theuse valueand theprotection valu&’is
evaluated, the criteria used being the same.

Numerous studies have also been carried out in Riaat the Faculty
of Geography of the University of Bucharest, withime research project
»Inventoring, Evaluation and Mapping of Geomorptess Case studies: the
Dobrodjea Plateau and the Southern Carpathiase management and
utilization valueis taken into account when assesdihg total valueof the
geomorphological geosites (geomorphosites) in th@oRre protected area, for
which the following criteria are proposed: consépradegree, site protection,
vulnerability/ natural hazards, intensity of usee wf value aesthetic, cultural
and economic relations, the relationship with piagrpolicies (Coranescu et
al., 2012). The methodology developed by Goescu and his collaborators is
based on the specialized scientific literature, Wwith adaptations imposed by
the geographic specificities of the spaces for withe inventory and evaluation
of the geomorphosites was made. A particular doiteis the one that takes into
accountthe relationship between geomorphic geosites anzhrs (Grecu
2017). Geomorphological processes/hazards creatmaphosites, which, by
further modeling, can generate other geosites othan evolutionary/dynamic
scale or can destroy the geosite. In this casé, tivét palaeogeographic method,
both the initial geosite and the dynamic stages lwardetermined until the
geosite is destroyed, especially in the river gesgjFig. 4), such as meanders,
waterfalls etc. (Grecu 2017, 2018, Grecu, losif@01

" Criteria for assessing the potential for use: detvities that can be carried out, the

observation conditions, the accessibility, the esi@n, the proximity of the infrastructure,
the socio-economic condition / conditions of thgioe.

Criteria for assessing the potential for use: dlo@vities that can be carried out, the
observation conditions, the accessibility, the egien, the proximity of the infrastructure,
the socio-economic condition / conditions of thgioa.

®  Pereira et. al., 2007.

10 pereira et. al., 2007.
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Fig. 4. Geosit fluvial — Meanders cashed — San Juan R&@osenecks State Park, Utah, USA
(Malavoi, Bravard 2010)

Analyzing the values and criteria proposed forahsessment of geosites
in different European methods, Perret (2&14jlvances the idea that geosites
can be defined as well-known and visited sites wihious arrangements, as
well as less known, arranged or frequented sitesause all these sites have a
set of intrinsic values. Both categories of sites be equally useful for valuing
heritage and, as a result, Perret considers tlaang protection values should
be perceived rather as site features and not agvah itself, as the relevant
assessment criteria highlight useful aspects faragament on the valorisation
and protection of these sites.

In line with this geographic reality well-perceivdyy Perret, the most
recent methodological developments (Perret and &eyr2014, Reynard et al.,
2014, 2016, Clivaz and Reynard, 2017) intent tduatathe intrinsic value of
geositesand relatedeatures usend managementvhich take into account the
protection of sites (highlighted by the state dtpction, damage and threats)
along with their promotion (assessed by visitinghdibons — accessibility,
security, context, tourist infrastructures — throdigcilities and interests).

4. Particular analyzes and results. Inventory and ssessment
of geosites in Southern Dobrudja

The notion of geosite has a double acception, wiétbrmines that research
involves different values and criteria, and thisrao unique method of research
The methodological differences also concern théaspantext of research, in terms
of enlargement (national/regional/local researcid) its geographic reality (different
characteristics in geological, geomorphological|agical, socio-cultural and economic

1 He analyzed the geosite assessment methods prbims Serrano and Gonzalez-T.,

2005; Reynard et al. 2007; Zouros 2007; Bruschi antif@eo 2005; Pereira et al. 2007;
Pereira et al. 2010; Reynard et al. 2012.
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context of the studied space). Based on SerrandGamzalez-Trueba (2005),
territorial and cultural relations are much strangen the geosite’s assessment
is carried out on a regional scale than on a natiscale.

The territory of South Dobrudja presents a mosdicsites of great
diversity, generated by how the relief was formad avolved, how it allowed
and favored the development of other natural enwmr@ntal components, and
last but not least the way in which man exploitésifatural characteristics in
order to satisfy his needs of existence, materidlspiritual living? As a result,
it requires a detailed scientific study in a mooenprehensive optics focusing
on the entire value potential resulting from thenbaation of natural features
with anthropogenic intervention and the existerfogensites.

By building our research on a transversal and mated approach to the
relief, and referring to the sites that define geographic personality of the
study region, we propose an evaluation method riedpby the established
methods, but designed to highlight the specifioityhe South Dobrudja Plateau
and to allow us to make a complete inventory ofsges.

The staging of the research is adapted accordintpeaomethodologies
proposed by Grecu (2014a, 2014b) and @mscu et al. (2009, 2011a, 2011b,
2012, 2013) and it includes the following steps:

1. stage of documentation of primary importance for any research;
includes three specific steps/ actions:

a. bibliographic documentation (study of the referehitdiography
for highlighting the geological, geomorphologic&cological,
cultural and economic particularities of the stuelgion);

b. cartographic documentation (studying geologicadngerphological,
topographic maps, including satellite imagery);

c. field documentation which allows us to make coreret
observations and analyzes from the point of viewhefobjective
reality existing on the field.

2. stage of geosites inventasyprior to the assessment and is concretized
through three basic actions:

a. identifying potential geosites and locating thenthantopographic map;

b. selection of geosites — considering the list osges to be evaluated,
the most representative geosites for the studeslare considered in
terms of their interest/ importance for scienciaio senst? (geology,
geomorphology, hydrology, biology, history, arotiitee, technology);

C. geosite characterization — by completing the inensheet.

12" south Dobrudja is recognized as an ancient fiahispace, multiethnic and multicultural space.

13 studying geosites explores the links between hEadiences and society. History,
architecture, or technology, we consider sociatrsms and, together with geo-sciences,
demonstrate the multiple functionality of reliefe(peived as a natural, cultural and
economic resource, Reynard, 2005), the polisemyitaridpartite architectural dimension
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3. the geosite assessment stégeantitative/numerical assessment);

4. the stage of synthestomprising comparative analyzes, correlation
statistical analyzes, hierarchies

5. proposals for valorisation of geosites from astific and economic
perspective (tourism).

We propose an inventory sheet inspired by the wbréeveral researchers
(Reynard, 2006; Reynard et al., 2007; Kozlik, 20@&long, 2004, 2005, 2006;
Continescu et al. 2009, 2011, 2012; Cocean, 2011, 264i8;2014) and adapted
to the needs of our research.

This Geosite Inventory File consists of three psetstions: | -General
Data, || — Evaluation of Intrinsic Valuesll — Assessment of Socio-Tourist Ue
general data are informative/descriptive, the eatadn data is of analytical nature.

The characterization of geosites takes into accabet category, the
degree of complexity, the spatial extension. Ineordo characterizethe
complexity of geositewe take into consideration the categories propdsed
Grandgirard (1997a)simple/isolatedgeosites (eg Cernavoda fossil areas —
Figure 5, Movila Banului, Aliman, Credia, Lake Galdu), complex geosites
(eg Marine Dune from Agigea, Marine Area Costines3 August — Fig. 6,
Techirghiol Lake) system geositggg Canaralele — Fig. 7, Marine Area Vama
Veche — May 2).

Fig. 5. The Cernavodl Fossil Point Fig. 6. Marine Area Costingi — 23 August

Fig. 7. Canaraua Fetii
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Regarding the spatial extension of geosites, Relyatates that ,,there is
no standard size [...], no minimum or maximum si@éynard, 2004b, p. 125).
From the literature we consulted, we note thatgrafeir spatial extension
geosites can bpunctual with a small area, under 1 ha (eg Limanu Cave/La
Icoane, Sarcofage Cave, Movile Cave — FigliBgar (eg Canaraua Fetii, Valu
lui Traian, Anghel Saligny's Bridge — Fig. 9, DaatBlack Sea Canalgreas
(eg Fantana-Murfatlar Forest, Agigea Marine Dune, Techirghiake).

Fig. 8. The Movile Cave Fig. 9. The Anghel Saligny’s Bridge

To significantly reduce subjectivity we opt for tBecond stage of the
investigation for a numerical assessment. The m®pe@valuation values and
criteria are taken from the assessment methodalogigtablished in the
literature, with adaptations imposed by the gedgg (natural, socio-
economic) particularities of the studied region.

The final value of each geosite is given by itgimsic values and its
utility on the line of social and tourist valorigat.

We present below the values and criteria used Her @ssessment of
geosites in South Dobrudja:

Scientific value This value allows us to highlight the scientificadjties
of the site that promotes it as a geosite. Thenstiminterest of a geosite lies in
its natural features (geo (morpho)logical, bioladidydrological, pedological),
as well as in the distinctive scientific note ofhitorical and technological
nature resulting from the exploitation of that gexqic place by man (Table 2).

Table 2
Definition of specific criteria for assessing scidific value
CRITERION EVALUATION
Integrity This criterion takes into account the state of eovegtion of the
(Vsty) features that promote the site as geosite (aften&dy2006)
Representativeness This criterion follows the representative charadfethe site in
(Vsty) relation to the study space (based on Reynard, 2006)
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Rarity This criterion refers to the rarity of the objeelative to the
(Vsts) reference region of the study and is evaluatecefgrence to
the number of similar sites present in the studyore

It is based on the existing literature.

Reference model This criterion takes into account the site's rafeeevalue for
for geo-sciences / the progress of science:
biology / history / « allows restoration of past environmental and clicnainditions;
technology « marks an evolution of biology at gender level, plamimal
(Vsts) species, life cycle, reproduction etc. (Fig. 10);

* is a crucial testimony to the reconstitution of fast of
humanity and societies;

« is a crucial moment in the evolution of methodstarials
processing (Fig. 11-12).

Fig. 10.Ferula mikraskythiana — popularly called ,,aerddrdgean®*
(foto Matis et al, 2017)

Fig. 11.Hobo-type bridge Fig. 12.Mosque Esmahan Sultan
From Agige&® from Mangalid®

14 The plant was discovered in the Dugmeni forest by hiologist Mtis and represents a new

species for science, being part of the Apiaceadyfaime genus Ferula (Matis et al., 2017); itis a
species that has a limited population, only 17@tpland it is located in the Duriiseni forest.

It's the first hoban bridge built on a nationahd in Romania; the construction system is
represented by 10 hoban (bundles made of 40 panatles, 5 mm in diameter, protected

by metal sheaths) which support the bridge's siract

It represents the oldest Muslim cult site in Raragain operation today; built in 1525, has

walls made up of pieces of stone carved in placsttiyemason craftsmen, joined by steel
castings poured into the holes made directly ineostone.

15

16
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Aesthetic value Reynard (2006) argues that the beauty of a sitelative
and depends on the subjectivity of the observas 3iibjectivism arises from the
fact that the appreciation of beauty is, as a nflemotional nature. The proposed
criteria for evaluating this intrinsic value (Tab® are to minimize possible
subjectivism by an aesthetic appreciation of a itiwgrand practical nature.

Table 3
Definition of specific criteria for assessing aesttic value
CRITERION EVALUATION
Vizibility (Vest) This criterion allows the evaluation of geosite efation

conditions, the existence of natural (vegetation)anthropic
(design/construction) obstacles (processing by iRef. and
Pereira D., 2010). The highest score is obtainethbyvisible
object from all visual angles (after Coratza ands®{2005).

The color contrast between | This criterion takes into account the differenceator between
the site and the surrounding | the studied object and the environment. The highercolor

environment (Vest) contrast, the higher the value (after Pralong, 2006

Vertical development / This criterion takes into account the height of dhgect relative
degradation and spatial to the surrounding space and other similar objé&utsisider the
structure (Vest) monotonous or grandiose aspect (given by the heigtihe

object) and the contribution to the structure af #ipace. It is
based on the existing literature.

Ecological value This intrinsic value highlights the particularoré,
faunistic species, the importance of the site ferdiversity and its ecological
dynamics based on evaluation criteria (Table 4).

Cultural value. Panizza and Piacente support the idea that albitalue is
related to the use of human relief and geologitgeais as resources, cultural
assets being inserted into the physical framewBdnizza and Piacente, 2004).
Considering the relationshifmhe relief = geomorphologic context = support of
cultural value we consider that cultural value highlights théeptial and interest
that a site has in terms of archaeological/hisbrreligious, architectural as a result
of its anthropic exploitation/arrangement. Sitethwivese valences (archaeological/
historical, religious, ethnographic) provide theklbetweerthe pastthey testify
andthe futurerepresented by their valorisation /use on the lodsidteria (Table 5).

Table 4
Definition of specific criteria for assessing ecolyical value
CRITERION EVALUATION
The ecological interest(Veca) This criterion takes into account the importance of

the site in the development of unique or particular
ecosystems, the presence of particular flora and/ o
fauna species, ecological diversity is based | on
existing literature.

Protection and conservationVec,) | This criterion highlights the legal status of gitetection
for ecological reasons, the official recognition itsf
ecological value. ltis based on the existingdiiae.
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Table 5
Definition of specific criteria for assessing culttal value

CRITERION EVALUATION
The archaeological and historical| This criterion defines the existence and importance
importance (Vculty) of archaeological vestiges, historical edificesspre
in the evaluated site. For the archaeological gest]
is also taken into consideration the importancéveler
from the literature (processing after Pralong, 3006
The religious importance(Vcult,) This criterion allows the assessment of geositiés
in the spiritual life of man. It is to be seen wheat
the site represents/ shelters a religious settlernen
(religious buildings, places of worship with a spéd
value for the multiethnic valency of the studi
region).
The architectural importance (Vcult;) | This criterion is whether the site representdiere
an architectural edifice/construction with arcHiteal
elements of intere&t

1%
o

The geosites sum up a scientific, social and edweat capital that
requires promotion and valorisation, which ,,cdnttés significantly to the
increase of the power of regional identity” (Coeat2004, p. 221). In view of
some proposals for promotion and valorisation afsges in South Dobrudja,
we are also looking at the second aspect of thiu@wan aimed at analyzing
the characteristics related tloe usefulnessof these geographic places holding
intrinsic values. We propose to approach the wtibf geosites from five
perspectives: scientific valorisation, educational value and tourism
valorisation. In order to ensure the relevance of future prajsofor promotion
and valorisation, we considered it necessary tosiden besides the three
dimensions of utility and aspects regardihg conditions for visiting andthe
protection of the sites. In order to ensure the relevanceutfré proposals for
promotion and valorisation, we have decided thas ihecessary to consider
besides the three dimensions of utility and aspegardingthe conditions of
visiting andthe protection of the sites.

By evaluating thescientific valorisation it analyzes how the scientific
importance of a site is (re) known at the levethw society, that is to sadke
social validation of the scientific value througltthe transfer of knowledge
between the scientific community and the civil sbgi(Table 6).

17 A model site for the organization of material aspiritual life, a model site for the
functioning of settlements, which highlights spégiablic utilities for that period, will
receive the maximum score;

18 The site that represents /shelters an architgotalifice of national interest will meet the
maximum score.
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Table 6
Definition of specific criteria for assessing scidific use

CRITERION EVALUATION

Knowledge and recognition of | This criterion allows the assessment of (re)knogtedf
the scientific importance of geosite's role in society by including and intégegits scientific
the site(Vf. st.;) significance in: international/national papers/sathrticles;
regional development plans/strategies (Region 8&ig/local
(at the level of administrative-territorial unit) by the existence
of a site management plan/rehabilitation and rattor plan.
The site's contribution to This criterion is intended to include scientifiédrmation in
education and training (Vf. st.,) | learning contents at different levels of education.

Educational valueis given by the usefulness of a site because jtdsaa
result of human perception, a formative-informatiradue/significance, meaning it
can play a role when in the transmission of knogédedith effects in the formation
and development of cognitive, affective-attitudiaaquisitions. We support this
approach based on the presence of educational, valun explicit or implicit
manner, in most methods of geosites investigaliba.argumentative aspects are:

« sites of particular or special interest are sitdsfined on the basis of
scientific, educational and recreational intere@ivas et al., 1997,
guoted by Reynard, 2005);

« for Coratza and Giusti (2005), Zouros (2007) orefraret al. (2007) the
educational value contributes to the evaluatiothef scientific quality
(value) of a geomorphosite;

» Serrano and Gonzalez-Trueba (2005) consider gedrositps as an
educational resource and introduce educational exlésnin assessing
the cultural value of a geomorphosite;

* Reynard (2006; Reynard et al., 2007) includes theational value in
the synthesis of the evaluation, along with théglwvalue, risks/threats
and management measures, and considers that thieriocr
evaluates ,,the importance of the subject for ettutand training”.

The proposed criteria for the evaluation of edocati value (Table 7) take

into account the two forms of education (formal aod-formal) that contribute
to the formation of personality, according to indival and social needs.

Table 7
Definition of specific criteria for assessing edud@nal value

CRITERION EVALUATION
The importance as a didactic| This criterion is to perceive the site as a moaell ffor
tool (Ved.) explaining some forms of relief or processes/eveatts.
The importance as a non-formal| This criterion considers the quality of a site thaakes it
educational resource(Ved,) suitable for inclusion in educational itinerariem (tours or
thematic/transdisciplinary visits)
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Taking into account the fact that the geosites las®ock of exploitation
potential and from an economic point of view, wepgwse the evaluation tfe
tourism valorisation of the sites designated as geosites. The criteliafed
for the evaluation of the tourism valorisation reféo the (re)knowledge of the
site by its quality as a tourist destination, adl &e the presence of the tourist
infrastructure with accommodation and public alitagion function (Table 8).

Table 8
Definition of specific criteria for assessing toursm valorization

CRITERION EVALUATION
Knowledge and recognition of This criterion allows the site to be assessed rimgeof
the site as a tourism objective / | its quality of tourist destination or tourist objee.
resource(Vf. tur.;)
Tourist infrastructure with This criterion is based on accommodation units paralic
accommodation and public catering facilities existing in the vicinity of thsite.
alimentation function (Vf. tur.,)

If a geosite has a certain utility through its eghotential, proof of this utility is
also given by the aspects that cond¢benvisiting conditions A comfortable access
and the security conditions during the visit cdmtie significantly to the added value
of the site (Table 9). For the unaltered presematif intrinsic values held by a
geosite, itprotection features are of particular importance (Table 10).

Table 9
Definition of specific criteria for assessing visihg conditions
CRITERION EVALUATION
Accesibility (Condy) This criterion takes into account: the time tdkva

the site; difficulty of travel: defined road/traglope,
vegetation; the need for special equipment
Security/ safety while visiting(Condy) | This criterion takes into account the level dfesi
security to the extent of proper behavior.
Limitation while visiting (Conds) This criterion is based on the existence of leyal
financial visitation restrictiorts

Table 10
Definition of specific criteria for the evaluation of site protection

CRITERION EVALUATION
The existing protection(Prot;) | This criterion takes into account the level oftection of
the site from the perspective of the legal statius,form
of ownership.
Possible threads(Proty) This criterion tracks the possible threats toititegrity of
the site caused by natural hazards or use fostoyiirposes.

19 A site with total visitor restrictions, with ac=only to specialists, has a null score for this
criterion, but as a site regulated as a heritagetas by its intrinsic value — is given the
maximum score when assessing existing protectidteiion 1);
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Conclusions

Inventory and assessment of geosites isad"’challengé (Grandgirard,
1999). By opening the geomorphology to social ([Ranizza and Piacente,
2004), a geographic place is studied also throdnghrelations between the
geo(morpho)logical component and spatial and teaim@velopment with the
other natural elements, but also with the archapgodd historical, spiritual
elements etc. resulting from human actions/expeegnThis approach is a
consequence of the fact that, over titie, formula of man-nature binomihahs
changed, in essence the relationship between mdnh@snenvironment has
gained new connotations. Relief along with othd@otband biotic components
is an integral part of man's existential maniféstest.

The analyzes made in this study reveal:

» the diversity of criteria to be considered in int@y geosites,

» selecting the criteria to be applied according he tocal specificity

imposed primarily by the natural environment coods,

« the geosite’s assessment is often imposed by theative character of
the geosite, which results from the concrete wutiliir society; it is the
case of geosites in Dobrudja where the historicelas component has
its mark on geosite diversity,

« the concept of geodiversity continues and devetopa different level
the concept of geosite.
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