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Abstract. The present geoconservation network in Poland comprises 67 nature reserves, about 1600 nature monuments and 80 docu
mentary sites as well as complex sites protected in 22 national parks and 106 landscape parks. Numerous other localities are pro
posed for legal conservation. According to results of evaluation and selection 84 site-sets and individual sites are designated to the 
European List of Geosites compiled by lUGS in collaboration with ProGEO Association. This draft list corresponds to the diversity 
of geological formations and landforms of Poland. Pre-Quaternary structures connected with Caledonian, Variscan and Alpine oro
genic cycles are accessible on the surface in Southern Poland while the northern part of the country is covered with Pleistocene de
posits. Stratotypes and reference sections of lithostratigraphic units, fossil-bearing deposits, sedimentary and tectonic structures, karst 
areas, forms of structural relief as well as the most interesting landforms are the main types of subjects recommended to the Euro-list. 
The proposed framework is opened to be supplemented and verified. 
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Introduction 

Geoconservation in Poland has a long tradition and 
outstanding achievements. The legal system of na
ture protection was initiated with decrees in the early 
period of independence ( 1919) and based on the sub
sequent acts in 1934, 1949 and 1991. The last Nature 
Conservation Act ( 1991) is being amended now to 
meet the new concept of the administrative division 
of the country as well as the aspects of international 
conventions and strategy aiming at nature protection 
(i.e. Ramsar Convention, Bern Convention, Biodi
versity Convention, MAB Biosphere Reserve, Pan
European Biological and Landscape Diversity Strat
egy, EU Habitats Directive and other documents). 

The legally established network of large areas im
portant for geoconservation comprises 22 national 
parks (6 of the highest rank as biosphere reserves), 
106 landscape parks and 370 areas of protected land
scape. National parks occupy almost l % of the 
whole territory of Poland, landscape parks - 7 % 

and areas of protected landscape - 21 %. Numerous 
small areas and individual localities are protected in 
other categories of conservation: 67 inanimate nature 
reserves (about 1700 ha), 1600 inanimate nature monu
ments and 80 documentary sites of inanimate nature 
(about 300 ha). Additionally about 300 bioreserves 
have been estimated as interesting from the geo (mor
pho)logical sense (Alexandrowicz et al., 1992). 

Modern establishment of geosites network in Po
land is based upon various criteria of evaluation and 
selection related to the main features of each region. 
Subjects of protection can be classified in the genet
ic groups, for example: successions of lithostrati
graphic formations as standard localities, sedimenta
ry structures, tectonic forms, fossil-bearing deposits, 
rare minerals, standard types of rocks and different 
forms of relief (Alexandrowicz et al., 1996). Particu
lar groups are composed of geosites similar one to 
another and of the unique ones. Their selection is re
alised within these subgroups pointing at sites of lo
cal, regional and international rank. 
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Overview of the geological setting 

Five structural units form the bedrock of Poland 
(Fig. 1): 

- East European Platform in the north-eastern part 
of Poland formed of crystalline rocks of Precambrian 
age covered with Paleozoic-Mesozoic sedimentary 
formations; 

- Caledonian & Variscan Platform in the north
western and middle part of the country composed of 
folded Paleozoic formations covered with epiconti
nental deposits of Permian, Mesozoic and Cenozoic 
age; in the Holy Cross Mts the Paleozoic bedrock of 
Caledonian-Variscan orogenic cycles occurs on the 
surface; 

- Bohemian Massif consolidated during the Varis
can orogeny, rejuvenated in the Tertiary; Sudety Mts 
situated along the south-western boundary of Poland 
are the marginal part of this massif; 

- Carpathians representing the Alpine orogenic 
system extend along the southern border of Poland; 
Variscan granite and nappes formed of Mesozoic for
mations occur in the inner part of these mountains 
while Cretaceous-Palaeogene flysch is a component 
of its outer part; 

- Carpathian Foredeep situated at the northern 
edge of the Carpathians is a narrow tectonic depres
sion filled with Miocene deposits. 

Structural units of the bedrock are reflected in the 
landscape only in areas devoid of Quaternary depos
~ts. In the northern and central part of Poland geolog
t~al struc~ures are covered with glacial and fluviogla
ctal sedtments of Scandinavian Pleistocene ice 
~heets (Fig. 2). The thickness of Quaternary deposits 
ts 50 - I 00 m exceeding locally 200 m, while in 
southern Poland it significantly decreases forming a 
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Fig. I. Geological structural units of Poland (after J. Znosko 
1974, modified). 
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Fig. 2. Extents of some Pleistocene ice sheets in Poland (after J. 
E. Mojski 1993, simplified). 

discontinuous cover composed mainly of loess and 
alluvia. 

Geological formations and structures accessible 
on the surface or in mines and different forms of the 
relief are subjects of geoconservation. The relief and 
deposits connected with Pleistocene Scandinavian 
glaciers dominate in the Polish Lowland. Uplands 
and mountains of Southern Poland, characterised by 
the structural relief, are rich in outcrops of pre-Qua
ternary formations. This spatial duality is a distinc
tive feature of the geological heritage of Poland and 
comprises the whole sequence of pre-Quaternary 
deposits and structures formed during successive 
orogeneses as well as Pleistocene and Holocene sed
iments and landforms. The framework of geosite 
protection should be adequate to geodiversity of each 
geo(morpho)logical region. 

Candidates for the European List 
ofGEOSITES 

Each country should have their own list of signifi
cant geosites for protection (Wimbledon, 1996). Ge
osites of regional rank are compared to the similar 
ones pointed out in the neighbouring countries. Some 
of them can be typical of one country or geological 
region only. During the Workshop of the Central Eu
ropean Working Group 2 of ProGEO in Krak6w (Po
land, 1997) 84 individual geosites and site-sets from 
Poland were presented for the European List of Ge
osites compiled by IUGS in collaboration with Pro
GEO Association (Fig. 3) . From this list 35 objects/ 
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Fig. 3. Distribution of selected Polish candidates for the European list of Geosites. 
Site-sets: I - protected, 2 - proposed for protection; site: 3 - protected, 4- proposed for protection; 5 - extent of the Vistulian (Weich
selian) Glaciation, 6 - southern extent of continuous Quaternary cover, 7 - limits of main regions of Southern Poland 

areas are situated in the geo(morpho )logical regions 
spread in Poland only, while 49 localities should be 
compared to the similar ones placed in lists prepared 
in the neighbouring countries. The main borderland 
regions are the Carpathians, the Sudetes, the Roztoc
ze Hills and the Middle European Lowland. 

Evaluation and selection of the Polish representa
tive geosites were prepared by geologists working 
currently in particular regions. The majority of docu
mented individual geosites and complex-sites are 
protected as 10 national parks, 20 geological re
serves, 13 geological monuments I documentary sites 
and in 7 landscape parks. The remaining 31 localities 
are proposed for protection. The list is opened to be 
supplemented and verified. Localities pointed out for 
the Polish list of geosites are irregularly distributed 
(Fig. 3). Although the proposed framework of these 
geosites comprises all main geological indigenous 

units it is not completely representative when the 
geodiversity of particular regions is concerned. The 
review of preliminary list of geosites is presented 
below in regional and stratigraphic order. 

Sudetes 

This mountain range is situated within the Bohemian 
Massif. Its prevailing part extends in the Czech Re
public. In Poland this Variscan orogen consists of the 
Sudety Mts and the Fore-Sudetic Block separated by 
the Marginal Sudetic Fault. The old planation sur
face elevated during the Tertiary, deeply eroded and 
transformed by the activity of the Pleistocene moun
tain glaciers are the main features of the relief. The 
region of the Sudety is unique in Poland because of 
important complexes of geosites containing tectonic 
structures of different age, numerous types of rocks 
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and minerals, standard lithostratigraphic sequences 
of deposits (Precambrian to Quaternary) and various 
structural landforms. Geo(morpho)logical research 
of Sudetes and nature protection have a long tradi
tion. Mining of mineral resources has been carried 
out for a long time. The proposed list of the most 
important geosites should be supplemented soon. It 
comprises 4 site-sets and four individual sites (Bo
binski et at., 1998) (Fig. 3). Only two selected local
ities are outside of the protected areas. The draft list 
of geosites encloses valuable areas i.a.: Snieznik 
Klodzki Massif - Precambrian-Early Paleozoic 
metamorphic rocks remnants of Tertiary volcanic ac
tivity; Sleza Mt - Early Paleozoic crystalline massif 
and Variscan granite; Karkonosze Mts - the highest 
granite range of the Sudetes with the typical glacial 
and periglacial relief; the Stolowe Mts - unique 
plate mountains of Poland with numerous groups of 
Upper Cretaceous sandstone tors raising over the 
structural-planation surfaces; the Kaczawa Mts -
sites of Permian and Tertiary volcanoes. 

Middle Polish Uplands 

The belt of uplands encloses a few geological re
gions: the Holy Cross Mts. (G6ry CEwietokrzyskie), 
Nida Basin, Lublin Basin with Roztocze Hills and 
Cracow-Silesian Monocline. 

Holy Cross Mts (up to 600 m a.s.l.) are formed of 
Paleozoic and Mesozoic sedimentary rocks accessi
ble in numerous quarries as well as in natural out
crops. Their tectonic structure is connected with 
Caledonian, Variscan and Alpine orogeneses. The 
relief of these mountains reflects distinctly the exten
sion of particular folds and dislocations. Together 
with the adjacent Nida Basin they contain nearly the 
whole sequence of Cambrian to Quaternary deposits. 
The network of protected geosites is well developed. 
The list of selected sites contains 17 localities (Ur
ban, Wr6blewski , 1998; Walaszczyk et at., 1999) 
(Fig. 3). The Checiny-Kielce Geologic Landscape 
Park situated in the western part of Holy Cross Mts. 
is the classic field for geological research and educa
tion on various levels. Numerous reserves and mon
uments of inanimate nature are concentrated in this 
area. The following interesting sites can be pointed 
out: CEwietokrzyski National Park with Cambrian 
quartzitic sandstones forming Pleistocene block fie
lds; the sequence of Devonian fossiliferous dolo
mites and I imestones in the northern part of the Pale
ozoic massif; the sequence of Middle/Upper Albian 
sandstones in Nag6rzyce; outcrops of Miocene gip
sum with interesting sedimentary structures and karst 
forms situated within the Nida Basin and the famous 
Neolithic flint mine in Krzemionki Opatowskie. 

Lublin Upland with Roztocze Hills is situated in 
the eastern part of the Middle Polish Uplands. The 
bedrock is formed of Upper Cretaceous marls, opo-
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kas and gaizes locally covered with patches of Mi
ocene deposits rich in fossil fauna. The range of hills 
called Roztocze contrasts with the monotonous relief 
of the Sandomierz Basin extending upon the Car
pathian Foredeep filled with Miocene clays. Numer
ous epigenetic river gaps cross the margin of Roztoc
ze. The most picturesque segments of valleys with 
small waterfalls developed on rocky steps are pro
tected in the Roztocze National Park and in some na
ture reserves. This complex of erosional forms is the 
candidate for the list of important geosites (Walaszc
zyk et at., 1999) (Fig. 3). The most valuable geologi
cal zone known as the Middle Vistula section is situ
ated on the western boundary of the Lublin Upland 
between Zawichost and the historical town Kazimi
erz Dolny. In several natural and artificial exposures 
the unique succession of Middle Albian - Upper 
Cretaceous - Lowermost Paleocene occurs along 
both sides of the valley. Outcrops of Upper Creta
ceous fossiliferous limestones, marls and opokas are 
the most important reference localities of Central Eu
rope. The previously mentioned Middle Vistula sec
tion is represented by six selected individual sites 
which are protected or proposed for protection 
(Walaszczyk et at., 1999). 

Cracow-Silesian Upland extends over the mono
cline formed of Permian, Triassic, Jurassic and Up
per Cretaceous deposits dipping gently to north-east. 
Paleozoic formations of the Variscan structure crop 
out along the south-western margin of the monocline 
and continues in the Upper Silesian Basin. Upper Ju
rassic limestones are the main formation shaping the 
landscape of the Cracow Upland. This region is rich 
in rocky valleys, karst forms and tors raising over the 
Paleogene planation surface. In the southern part of 
the upland a system of troughs and horsts connected 
with the Carpathian Foredeep is distinctly reflected 
in the relief. Geological formations and structures as 
well the morphology of the Cracow-Silesian Upland 
have been studied in details for about I 00 years. At 
present this area is an excellent workfield for re
search of such problems as sedimentology of Juras
sic I imestones, karst deposits and development of the 
relief during the Quaternary. The Upland is a famous 
centre of geological education. Twelve localities are 
proposed to the list of important geosites, a consider
able part of them is just protected (Alexandrowicz, 
Alexandrowicz, 1999) (Fig. 3). As examples of most 
valuable sites the following ones can be pointed out: 
Lower Permian fossil-bearing travertine in Karniow
ice; Callovian-Oxfordian deposits abundant with 
fauna in the vicinity ofTenczynek; deep rocky valley 
and karst forms within Jurassic limestones in the 
Ojc6w National Park; the abrasion surface devel
oped on Upper Jurassic limestones in the Bonarka 
Nature Reserve in Cracow; mollusc-bearing Ho
locene calcareous tufa and travertines in the protect
ed Raclawka stream alley. 



Carpathians 

This mountain chain formed by several nappes is a 
part of the Alpine orogen. In the territory of Poland 
the Carpathians form a wide arch which reaches the 
farthest to the north. The Tatra Mts Podhale Basin 
and Pieniny Klippen Belt belong to the Inner Car
pathians. The Outer (Flysch) Carpathians comprise 
the Beskidy and Bieszczady Mts as well as Car
pathian Foothills. Geological, geomorphological and 
biological studies initiated about !50 years ago re
sulted in relatively quickly evolving efforts to protect 
nature. The network of areas/objects important of the 
Polish Carpathians proposed to the Euro-list consists 
of 4 national parks (3 in rank of biosphere reserves) 
and 21 relatively small areas comprising individual 
sites or site-sets, 7 of them are already protected (Al
exandrowicz et al., 1999) (Fig. 3). The main lithos
tratigraphic units and most typical landforms are in
cluded in the mentioned network. In the Inner Car
pathians 5 localities are pointed out: the Tatra Na
tional Park - the highest mountain range of Poland 
enclosing the Variscan crystalline massif covered 
with overthrusted Triassic-Cretaceous deposits; the 
Pieniny National Park formed of strongly folded Ju
rassic-Cretaceous sequences and characterised by 
the rocky landscape and the famous Dunajec river 
gap; three geological reserves presenting standard 
lithostratigraphic sequences and the structural relief 
of the Pieniny Klippen Belt. In the Outer Carpathians 
3 site-sets and 17 individual sites are candidates for 
the Euro-list. These are for example: the Babia G6ra 
National Park with the rocky ridge formed of thick
bedded Magura Sandstones, the huge rock slump and 
the largest block field; the Bieszczady National Park 
with the structural relief and the contact zone of two 
facial-tectonic units; the Wisla Nature Reserve as the 
head-water streams of the Vistula River, numerous 
waterfalls generated by different resistance of the 
flysch bedrock; protected groups of sandstone tors in 
the vicinity of Krosno with interesting sedimentary 
structure and forms of weathering; numerous out
crops of stratotypes and reference sections of forma
tions and members. 

Polish Lowland 

The deposits of Pleistocene ice sheets are wide
spread over the Polish Lowland (Fig. 2). The land
scape of the northern part of this area is very differ
entiated with ranges of end-moraines, kames, eskers, 
subglacial channels and lakelands. In the southern 
part the relief is more flat, transformed by periglacial 
and erosional-denudacional processes and the human 
impact. Typical landforms are protected in II nation
al parks and in numerous landscape parks. Erratic 
boulders and their agglomerations, particularly inter
esting glacial and tluvioglacial forms and deposits 
are legally protected in 12 nature reserves and about 
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I 000 nature monuments and a few documentary 
sites. Fifteen selected site-sets or sites are proposed to 
the preliminary Euro-list of Geosites (Ber, 1998) (Fig. 
3). Among them only 3localities are outside protection. 
Some candidates will be enlisted: the Wolin National 
Park with the end-moraines of the youngest phase of 
the Vistulian Glaciation forming a high cliff along the 
Baltic Coast; the Slowinski National Park as the area of 
active coastal dunes; the He! Peninsula as a spit formed 
by thick Holocene radiocarbon-dated deposits; the Tur
tul Esker; the drumlin field in Zb6jno; outcrop of inter
glacial lacustrine sediments in Losy; the Bachanowo 
Nature Reserve- erratic boulders field; the greatest er
ratic boulders. 

Conclusions 

The draft candidate list of geosites distinctive of 
Central Europe was presented during the workshop 
held in Poland- Cracow in October 1997. The prima
ry selection of about 140 areas/sites representative of 
Carpathians, Bohemian Massif, Central European 
Uplands and Lowlands were presented by partici
pants from Lithuania, Belarus, Ukraine, Slovakia, 
Czech Republic, Poland and Austria (Alexandrow
icz, 1999). More than half of them (84) are proposals 
from Poland. The disproportion of number of listed 
candidates is partly connected with the geodiversity 
of particular countries but the main point is in scarci
ty of national scientific programmes of the develop
ment and strategy of the geological heritage conser
vation. Thererefore it is clear that the modern net
work should be created in each country to give sets 
of standard geosites proposed to the Euro-list. This 
programme is being realised in Poland by the co-op
erating institutes (Kozlowski, 1999). Insufficient ac
tivity of some national scientific and professional 
centres in creation of the European GEOSITES list is 
another reason why the achievements in this field are 
inadequate. 
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