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Draft candidate list of geosites representative of Central Europe 

Zofia ALEXANDROWICZ 

A b s t r a c I . Draft candidate list of geosites representative of Central Europe is being eJabornted under the frnmework of the GEOSITES 
progmmmc, co-ordinated by lUGS in collaboration with the ProGEO Association. The Working Group of Central Europe has prepared a draft 
list which comprises 133 geosites and site-sets being reprl;$entative of Middle European Lowland, Middle European Uplands, Bohemian Massif 
and Carpathians. Most of these sites is subject to legal pmtection. The nationallistsanalyscd on the background of geology and relief of particular 
regions still require adjusting as to reneet geodiversity of these regions. TIle pmposed scheme forevaluation and selection of the sites, based on 
the published examples, arranges the procedure of fonnation oflhe national network of geosites of different ranks. The presented new concepts 
ofprolecting geological heritage suggest further intemational development. 
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Zofia Alexandrowiez (1999) - Wstltpna Iista proponowanych gcostanowisk reprezcntatywnych dla Europy Srodkowcj. Polish 

Geo[ogim/ Im/itule Special Papers, 2:9- 14. 

S t res z e zen i e. Europejska Iista proponowanych wmtoseiowych geostanowisk je.'it opracowywana w mmach progrnmu GEOSITES. 
koordynowancgo PI7-CZ lUGS we wsp61pracy z Asocjacjij ProGEo. Powolana grupa robocza Europy Srodkowej przygotowala wstf;pn<\listy, 
kt6m z.1.wiem 131 pojedynczych geostanowisk i ich zespo16w rcpn!zentatywnych db Nizu Srodkowocuropejskiego, Wyzyn Srodkowoeuro-
pejskich, l'vIasywu Czeskkgo i Karpat. Wi~kszosc z nich podlega prawnej ochronie. Listy kmjowe, analizowane na tic budowy geologieznej i 
rzciby poszczcg6lnych region6w, wymag'~Q uzupeJnien w dostosowaniu do geor6illorodnosci obszar6w. Zaproponowany schcmat waloryzacji 
i selckcji stmlOwisk, ormy na opublikowanych przykladuch, por/-<ldkuje kolejnosc czynnosci tworzenia krajowych sieci geoochrony 0 r6znej 
randze wartosci. PrLcdstawione nowe koncep~ie programowe oehrony dziedzictwagcologicznego S1l7.apowiedzill dalszego jcj rozwoju waspckcie 
miedzynarodowym. 

Stowa kluezowe: geoochrona, stanowiska, waloryz.'leja, se1ckcja, mi~dzynarodowe koncepcje, Europa Srodkowa. 

Going back to the international events appealing for protec-
tion of geological monuments; two declarations have to be 
recalled. The first one was announced as a memorandum during 
the International Geological Congress in London - 1948. This 
declaration caused many participating countries to initiate or to 
develop inventory of valuable objects of an inanimate nature as 
well as to provide legal protection status for these sites. The 
second important document was the International Declaration 
of the Rights of the Memory of the Earth which was passed 
during the 1st International Symposium on Conservation of Our 
Geological Heritage which took place at Digne (France) in 1991 
under the UNESCO patronage. This symposium was organized 
at suggestion of the European Working Group on Earth Science 
Conservation (EWGESC) that was formed in 1988 and that was 
later transformed into the European Association for the Conser-
vation of the Geological Heritage (ProGEO) in 1993. The 
symposium in Digne was unquestionable success as it awoke 
public interest in this matter, promoted collaboration and fo-

* Polish Academy of Sciences, Institute of Nature Conservation, 46 
Lubic7. St., 31 -512 Krakow, Poland, e-mail: Iloulexan@cyf-kr.cdu.pl 

cused the efforts of all kinds of geoscientists and practitioners 
on the modern protection of geological heritage. 

Presently, arrangement of the network representative for 
tectonic structures, lithostratigraphy and geomorphology of 
particular European regions is the main task of the joint lUGS 
and ProGEO project GEOSITES (Wimbledon, 1996, 1998). 
The pan-European network should be composed of individual 
sites and areas with complexes of sites (site-sets). Neighbouring 
countries join together in working groups to select geosites that 
represent the most important regional features. One of the 
groups comprises the following regions of Central Europe: 
Middle European Lowland, Middle European Uplands, Bohe-
mian Massif, and Carpathians. The representatives from Lithua-
nia, Belarus, Ukraine, Poland, Slovakia, Czech Republic and 
Austria participated in the 1st Workshop which was held in 
Cracow on 14-17 October, 1997. The work,<;hop aimed at 
presenting the draft national lists of the most valuable areas/sites 
from the above mentioned regions. Location of the country 
which comprises all the regions in question as well as partici-
pation in ProGEO activities, long tradition and significant 
achievements in geoconservation make Poland a leading 
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country in its group. The Working Group ofProGEO for Central 
Europe is superv ised by the Insti tute of Nature Conservation of 
the Pol ish Academy of Sciences in Cracow. An effective colla-
boration between the working groups from di fferent parts of 
Europe will take place at the stage of comparison of selected 
areas/sites in geological regions of particular countries (Johans-
son et a/., 1997; Wimbledon, 1998). At present, particular 
countries designate their own lists of a standard importance. 

The workshop was organized by the Institute of Nature 
Conservation of the Polish Academy of Sciences in collabora-
tion with the Carpathian Branch of the Polish Geological In-
stitute. It was financially supported by the National Fund of 
Environmental Protection in the programme of the Geodiversity 
Conservation in Poland co-ordinated by Polish Geological In-
stitute. The workshop was also sponsored by Wieliczka Salt 
Mine. 

Evaluation and selection of geositcs 

The framework of the geoconservation encloses sites! areas 
proposed for protec tion on the ground of evaluation and selec
tion. During each meeting of ProGEO Association the princi-
ples of creating the network of si tes in particular countries were 
a permanent subject of discussions. The following criteria of 
site evaluation and selection can be proposed as a result of both 
the present authors considerations and published data (Alexand-
rowicz el ai., 1992, 1996; Actes du Premier Symposium ... , 
1994; Wimbledon el al., 1995; Wimbledon, 1996; Special 
Issue ... , 1996; ProGEO '97 Estonia Proceedings, 1997). 

Evaluation. There are two aspects of evaluation; the firs t 
one refers to the main features of the region: 

• features of the geologicaVgeomorphological region, 
• representativeness of geosites, 
• persistence to transformation of outcrops and landforms, 
• accessibility of geos ites, 
• aesthetic and culrural values. 
The second aspect concerns all individual features ofevalu-

ated sites or areas according to their types: 
• features of geological sites. 
• features of landforms, 
• features of structural/erosional landscape. 

Selection. The above mentioned evaluation provides an 
insight into geodiversity as well as a rich material for the next 
stage of work - the selection. There are three steps in this 
procedure: basic selection, comparative selection and rank se-
lection. 

The basic selection of si tes/areas (values and functions) is 
performed in particular regions with regard to three aspects: 
scientific, didactic and aesthetic/tourist. 

Thecomparati veselection isrea lized wilhin each region and 
between particular reg ions to point out the most valuable and 
best accessible areas/si tes. 

The rank selection determines global, regional or local value 
of each site/area. The site/area is considered to be of the global 
rank if comprises at least one of' the elements listed below: 

• boundaries of main geological units (periods, events), 

• stratotypes of global bio- and chronostratigraphic units, 
• most important palaeontological sites, 
• sites wi th standard examples of rocks and minerals , 
• uni4ue landforms and structural landscapes. 
Thesite/area is considered to be of a regional (inter-regional, 

continental) rank if it comprises at least one of the e lements 
gi ven below: 

• boundaries of regional geological un its, 
• stratotypes of regional litho- and biostratigraphic units , 
• outcrops of rocks typical of the region , 
• valuable tectonic structures, 
• landscapes reflecting geological structures of the region. 
• typical forms of the relief. 
The site/area is of a local rank if it is selected out of many 

simi lar objects occurring in a given region. These are, La.: 
• persistent and accessible geological outcrops, 
• forms of erosional and structural relief, 
• caves and other karst phenomena 
• springs and sediments connected with water outflows, 
• old mines and galleries. 
• soi l profiles. 
The presented out li nes of evaluation and selection should 

be used for development of gcocollservation framework in 
particular countries and geological regions. The selection of the 
si tes or site-sets (areas) for the Euro-List of Geosites ought to 
be made out of the objects of the regional rank while those of 
the highest (global) rank should be promoted for the World List 
of Geological Heritage. 

Classitication scheme of the selected geosites differ in 
particular countries. Sometimes the classitication is wrongly 
treated as selection and evaluation while it shou ld be their 
outcome. There are two approaches to classitication of geosites: 

• classification according to the fields of sciences such as: 
stratigraphy. palaeontology, structural geology mineralogy, ge-
omorphology, etc.; 

• classification according to genetic propel1ies of the ob-
jects, incl uding lithostratigraphic, palaeoecologic, tectonic. se-
dimento logical, denudational ones. etc. 

Classificatio n principles are particu larly imp0l1an t when 
inventing databases. The scope and gradation of information in 
the existing databases and in those in progress diffe r o ne from 
another in a wide range in particular countries (ProGEO ' 97 
Estonia Proceedings, 1997). Due to the above and because of 
different way of coding the data, these bases are ineffec tual 
when forming the international network as well as for com-
parative studies. Proposals aiming at development of a uniform 
geosite database take into account primary identifying data, 
primary geological data and secondary supporting data (Wim-
bledon, 1996, 1998; Johansson et a/., 1997). These two draft 
formats of the geosite databases only differ as to secondary 
supporting data. One fonnat considers information reterring to 
protection status and access ibility of local ities (Johansson et al.. 
1977) which is very important in promoti ng and development 
of geoconservation as a goal of ProGEO Association a<.:tivity. 

Eval uation and selection ofthesiteslareas at the national and 
geological region levels and a simultaneous development of 
compatible national databases contribute to consolidation of the 
position of the Earth Sciences Conservation in the system of 
nature protection. As a result it should lead to a faster implemen-
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tation of the idea of the conference held in Malvern (UK 1993) 
to form an international convention on protection of geological 
heritage (Jacobs et aI. , 1996). 

Geological framework of geosi!es 

During the workshop held in Cracow (October 1997) there 
were presented 131 single sites and site sets as candidates for 
the draft list of Central Europe; 131 localities are described in 
this issue of Polish Geological Institute Special Papers 
(Table 1). 

The bedrock of Central Europe consists of a few geotectonic 
structures of different age (Fig. I). The East-European Platform 
in the north-eastem part of the area is fonned of Precambrian 
crystalline rocks covered with Palaeozoic- Mezosoic sedimentary 
fonnations . The Teisseyre- Tomquist'sLinerunning across Poland 
from north-west to south-east separates the above mentioned 
formation from Caledonian-Variscan Platform composed of 
folded Palaeozoic formations covered with epicontinental de
posits of Permian- Mesozoic-Cainozoic age. In the northern 
part of the region these structures are almost entirely covered 
with glacial and fluvioglacial deposits of the Pleistocene Scan-
dinavian glaciations (Fig. 2). The rocks of the substratum are 
exposed at a ground surface in a few localities that are, as a rule, 
proposed for protection and given the highest priority in the lists. 
Some sites of this type are registered in the East-European 
Platform, mainly in Lithuania. These are outcrops of Upper 
Devonian, Upper Permian, Lower Triassic and Late Jurassic 
deposits rich in fossils. Some outcrops of Devonian dolomites 
are identified in Belarus. 

The dominating elements in the network of geosites in 
northern and middle parts of Central Europe are deposits and 
landforms of Pleistocene ice sheets, mainly Vistulian 
(Weichselian) and Odranian (Saalian) glaciations (Fig. 2). The 
important outcrops of glacial and fiuviogiaciaJ deposits, typi
cal landscapes with a whole variety of end-moraines, rafts of 

pre-Quaternary rocks in moraines, kames, eskers and sub-gla
cial channels,lake-lands, glacitectonic defOlmations, cliffs of the 
Baltic coast, large areas of active coastal dunes, drumlin field 
and erratic boulder fields or single, largest erratic boulders as 
well as Holocene deposits are introduced to the European list 
as candidates from Middle European Lowland. Most of the 
above objects are already protected. } 

South of Middle European Lowland the Quaternary deposit 
cover"is discontinuous. In the region of Middle European Up
lands. westward _of the Vistula river valley, there are exposures 
of the formations and structures of the Caledonian-Variscan 
Platform. In the Holy Cross Mts. the bedrock of Caledonian-
Variscan orogenic cycles occurs on the surface and is accessible 
in numerous protected quarries and natural outcrops. The Holy 
Cross Mts. composed of Palaeozoic Massif surrounded with 
Permian-Mesozoic-Cenozoic deposits are the classic geologi
cal and educational work fields as well as a model of geocon-
servation in regard to the complex of standard localities. The 
other most valuable geological area of Middle European Up-
lands is the Lublin-Lviv Upland with Roztocze (Roztochya) 
Hills. Several outcrops of Albian-Upper Cretaceous-Lower-
most Palaeocene deposits, situated along both sides of the 
Vistula valley between Zawichost and Kazimierz Dolny, pres-
ent a unique succession in Central Europe. This upland is 
formed of Upper Cretaceous deposits, locally covered with 
Miocene sediments rich in fossils. The range of hills called 
Roztocze should be devoted more attention than hitherto as it is 
the area possessing very interesting geological elements and 
landscapes. 

The Cracow Upland is situated within the monocline formed 
of Permian, Triassic, Jurassic and Upper Cretaceous deposits. 
Palaeozoic formations crop out along the southwestern margin 
of the monocline. Jurassic massive limestones shape the relief 
of the upland rich in tors and rocky valleys. Numerous, well 
documented geosites are important from scientific and didactic 
points of view. 

The Variscan orogen rejuvenated in the Tertiary forms the 

Tablc 1. Candidate sites and site-sets for the European List of Geositcs of Central Europe: A - presented during the workshop in Cracow (1997); 
B - described in Polish Geological Institute Special Papers 2 (1999); voids denotes a lack of a given region in the particular country 

Regions 

Together 
Carpathians, Middle European Middle European Countries Bohemian Massif 

Carpathian Foredeep Uplands Lowland 

A B A B A B A B A B 

Lithuania 20 20 20 20 
Belarus 10 10 10 IO 

Ukraine 5 7 to 4 15 11 
Poland - 8 21 25 32 36 15 15 68 84 

Slovakia 3 - 3 -
Czech Hcpublic 1 8 - - 1 8 

Austria 8 - 6 - -
14 

Together 9 16 35 32 42 40 45 45 t31 133 
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Fig.I. Geological structural units of Central Europe (aner Znosko, 1974, modified) 

Extents of Pleistocene Ice-sheets: 

- Vistulian (Weichselian) - Odranian (Saalian) 
-- San ian (Elsterian) -- mountain glacier 

Fig.2. Extents of some Pleistocene ice-sheets in Central Europe (after Mojski. 1993, simplified) 

highest, granite range in the Sudetes. A few 
areas comprising valuable geological ob
jects, proposed for the Euro-Iist, represent 
only a tiny part of geodiversity of this region. 

The mountain chain of the Carpathians is 
a part of the Alpine orogen (Fig. I). It forms 
an arc from the neighbourhood of Vienna to 
the Danube Gap at the Iron Gate. In the 
considered area of Central Europe there are 
different parts of the Carpathians, including 
those of Austria,the Czech Republic, Slova-
kia, Poland and Ukraine. The highest massif 
of the Inner Carpathians are the Tatca Mts. 
The Early Palaeozoic and Carboniferous 
crystall ine rocks associated with Variscan 
orogen form the core ofTatraMts. The mas
sif is partially covered with the nappes com-
posed of Permian-Lower Cretaceous 
sediments. The relief was remodelled by 
Pleistocene mountain glaciers and in effect 
of periglacial climate. Another range of the 
Inner Carpathians which is outstanding due 
to its geology and rock landscape is the Pien-
iny Klippen Belt formed of strongly faulted 
Jurassic-Cretaceous formations. North of 
the Pieniny Klippen Belt there are the Outer 
Carpathians with complex of nappes of Cre-
taceous-Tertiary flysch deposits. The Carpa-
thian Foredeep is filled up with Miocene 
sediments spread at the northern borderofthe 
Carpathians. The discussed geological re-
gion is only partially represented in the pro-
posed Euro-Iist (Table I). The majority of the 
geosites have been documented in the Polish 
Carpathians. The whole region being one of 
the most interesting in Europe is incorporated 
into Pan-Ruropean Ecological Network. The 
extended list of the important geological 10-
caJities. when compared with the existi ng 
one, should be included to the register of the 
most valuable sites of nature. 

The present-day network of geosites in 
Central Europe must be supplemented, espe-
cially with regard to such regions as Bohe-
mian Massif, Carpathians and Lublin- Lviv 
Upland. In order to improve collaboration in 
the fie ld of comparative selection of the sites 
proposed for the national lists, the Working 
Group of Central Europe has been divided 

Bohemian Massif spreading mainly in the Czech Republic 
(Fig. 1). The Sudetes, at the Polish-Czech border, are the mar-
ginal, northeastern part of this massif. The Bohemian Massif is 
characterized by a large diversity of geological structures that 
comprise the formations from the Precambrian to Quaternary. 
Typical features of the Bohemian Massif are different tectonic 
structures clearly reflected in the relief as well as the presence 
of numerous types of rocks and minerals which have been used 
by man for many years. The mountain glaciers occurring here 
in the Pleistocene affected the relief of the Karkonosze Mts., the 

into regional sub-groups. Each, final regional 
list should adequately reflect the geodiversi ty of particular 
region and enclose the standard features. 

Final remarks 

The European list of geosites compiled by UNESCO/ 
/lUGS in collaboration withProGEO Association is likely to be 
replaced by Geosites and Geoparks - a new concept initiated 
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by UNESCO in co-operation with lUGS. This programme 
should facilitate and promote the world-wide preservation of 
geological heritage, increase public awareness and support local 
and regional sustainable development. A geosite is defined as a 
geological heritage site of a restricted size. This definition 
corresponds with the term site in Geosites programme. A geo
park presents a large area with important geological features 
and other values such as archeological, ecological, historical or 
cultural. The· same meaning bear many areas selected for the 
Euro-list Geosites as the terrain characterized by site-sets (com-
plexes of sites). According to the new concept, in each country 
necessary legal instruments shall provide a management policy 
or plan for the area functioning as a geosite or a geopark. 
Designated localities should (after Patzak, 1998): 

a) include a single object or a mosaic of geological systems 
of special geological significance, representative of an area and 
its geological history, events or processes; 

b) contribute to the conservation of significant geological 
features which provide information in various geoscientific 
disciplines such as: geology, geomorphology, soil science, gla-
cial geology, hydrology, engineering geology, mineralogy, pe-
trography, paleontology, economic geology and mining, 
sedimentology, stratigraphy, structural geology and volcano
logy; 

c) provide means of exploring and demonstrating ap
proaches to sustainable socio-economic development on a local 
or regional scale; 

d) provide an opportunity for broad environmental educa
tion. 

The International Geosites and Geoparks Board will be a 
significant contribution to the development of geological herit
age conservation. A next step towards the progress in the work 
field of international conservation would be implementation of 
the concept offormation of the lithosphere (geosphere) reserves 
(Alexandrowicz & Wimbledon, in press), accepted in the dec
laration of the 2nd International Symposium on the Conserva
tion of the Geological Heritage - ProGEO '96, Rome. The 
Lithosphere Reserve as the highest international category of the 
protection is parallel to the Biosphere Reserve established by 
the UNESCO-MAB Programme. The areas of the above rank 
should be selected out of the legally protected geoparks (areas 

of complexes of geosites). The network of lithosphere reserves 
was proposed based on the examples from Poland and the 
United Kingdom (Alexandrowicz & Wimbledon, in press). 
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