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Introduction 

In 1995, at its Sigtuna, Sweden conference, ProGEO 
decided to compile a European list of significant ge
osites, reaffirming earlier determinations. This is one 
of the avowed and published aims of the European 
Association. The purpose of such a list was seen as 
promoting geoconservation, providing a focus for 
cross-border collaboration, and an actual mechanism 
to push the process of site identification (and protec
tion) in those countries as yet with no inventory. 

In 1995, also, the International Union of Geologi
cal Sciences decided, subsequently with the support 
of UNESCO, to promote a new project to compile a 
global inventory, and related database. The president 
of lUGS wrote to all national committees and affili
ated bodies to enlist their support for the project in 
1996. For the geological community such a database 
could have many other uses besides conservation. 
lUGS has set up a new Global Geosites Working 
Group to undertake the work, and ProGEO has un
dertaken to act as its agent in Europe. 

The Second International Symposium on Geologi
cal Conservation in Roma in 1996 saw the first dis
cussion of the Geosites project. And the setting out 
of principles and guidelines (Wimbledon et al., 
1998) in an attempt to move towards an effective and 

widely useful methodology, that could be applied in 
all countries, despite their varied approaches to geo
conservation. There was a need to define a method
ology that took the project away from the ad hoc 
methods of former work (see Cowie, 1993), and one 
which did not cut across or conflict with internal na
tional methodologies for selection or recording. The 
methodology has since been applied and the process 
of translation into languages other than English start
ed (e.g. Svetovna geoloska dediscina: Geosites, 
1998), and applications in the light of national cir
cumstances undertaken (e.g. Ukraine: Ishchenko, 
Gerasimenko, Wimbledon, in press). It should be re
membered that the canvas is not blank: many coun
tries, like the last mentioned, have given much 
thought to conservation, based on outstanding sci
ence. The Geosite methodology recognises our need, 
in compiling an international inventory, to recognise 
the complexity of the rock/landform record. Also to 
reflect the typical and significant geology of coun
tries and regions, to recognise natural geological pat
terns and distributions (geodiversity in other words), 
and to give a fair and balanced coverage between 
countries in showing natural patterns. So, the meth
odology concentrates on sites/areas with outstanding 
records, which have been the subject of extensive 
study and literature (though potential may be signifi-
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cant), good exposures of key rock/time intervals or 
natural landforms or geologically controlled terrains. 
Nothing is excluded. 

At the 1997 Tallinn, Estonia, ProGEO meeting a 
workshop discussed database methods, en route to 
devising a simple database format for Geosite re
cording for the period after selection of sites com
mences. 

Now we have reached the first stage of Geosite 
identification. Regional groups have started to both 
identify their frameworks, within which to select, 
and to make choices of sites or areas (e.g. Johansson 
et al. 1998). Such identification will operate through 
two mechanisms: one by national groups and region
al groupings of country participants, and secondly 
through specialist contributors providing a wider in
ternational perspective, on, for instance, fossils or 
minerals, or the history of science. Such specialist 
group opinions will complement and support work in 
the countries. The support of a number of such spe
cialist bodies has already been sought and agreed, 
including the Commission on Stratigraphy and 
INHIGEO, for instance. 

Geosites: a reflection of geodiversity 
and a factual support 
for world heritage 

GEOSITES was started by lUGS in 1996. It is a 
project to provide a factual basis (inventory and 
dataset) to support any national or international ef
fort which facilitates the conservation of geoscience 
sites and terrains. 

Geoconservation is an international responsibility: 
geological heritage is not confined by national bor
ders . What is the position of lUGS Geosites in rela
tion to existing world designations? At present there 
is potentially only one world designation: World 
Heritage Site status. The potential relationship of 
Geosites to World Heritage is simple. It might be 
used to justify WH nominations, there being no oth
er comparable database or large-scale objective com
parative means. World Heritage work has to date 
lacked any framework for the consideration of geo
logical proposals: yet that context for judgement and 
grading exists, in the studies of geologists and in a 
voluminous geological literature developed over 200 
years. There is a community of geologists, geogra
phers, geomorphologists and other specialists with 
an interest in science and in the conservation of sites 
of interest to science. For what is geoconservation, if 
not the protection of sites of importance to science: 
no sites, no science. 

The relation of the June 1998 Belogradchik, Bul
garia workshop**, and of the Geosites methodology 
in general, to World Heritage may be summarized as 
follows. 
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lUGS Geosites World Heritage 
I) Formation of network of 

informants in countries 
2) Definition of key regional 

geo(morpho)logical elements** 
3) Selection of Geosites 

in such frameworks** 
4) Selection of a Geosites 

list for each country 
5) Country selection of a 

WH indicative list 
6) Comparative documentation 

of Geosites 
7) Proposal of WH sites by countries 

World Heritage selection in the countries may is
sue naturally as a consequence of Geosites site as
sessments, and geosite work is in itself a subset and 
natural corollary of national geoconservation activi
ty. Geosites can feed information and justifications 
into World Heritage at all its stages. Geosites work 
(1-4 and 6) makes possible the robust justification of 
Geosites inventory and, in a parallel and overlapping 
process, may be eventually used to form a factual 
basis for WH site selection in the countries (5 and 7). 
The Belogradchik workshop addresses stage 2, in 
particular. It is clear that without a systematic ap
proach, such as that afforded by Geosites and many 
national objectively run schemes, selections for in
ternational designation could lack scientific justifi
cation and therefore credibility. 

Background 

A debate has gone on in the last ten years over the 
possibilities for the inclusion of geological sites in 
the World Heritage List. At three successive confer
ences (Digne, Geotechnica in Cologne, and Malv
ern) geologists (Cowie, 1993; Wimbledon, 1993; 
Cowie, Wimbledon 1994) espoused the cause and 
usefulness of introducing a significant geological 
complement of sites into the World List, encouraging 
involvement. Schemes like GILGES offered a mech
anism for the involvement of geologists in WH activ
ity, albeit for a short time. GILGES and those work
ing on it were providing advisory services to both 
UNESCO and IUCN. The relevance of World Heri
tage to geological science has been questioned, as 
has the lack of geological properties in the WH list, 
not least by those supporting WH. There has been 
actual hostility to the WH list from some other geol
ogists, with aspirations to promote a different kind of 
movement and convention for geological conserva
tion. That is now in the past, and all but a small mi
nority see some future in geological inputs to WH. It 
has to be said though that geologists are puzzled by 
the methods of assessing WH geological proposals. 
The fact is that only competent geologists can make 



a truly meaningful contribution to global or regional 
attempts at value judgements about geoconservation 
priorities and site selection, and that should apply as 
much to World Heritage as to any other project. In 
addition to World Heritage designation, geologist of 
course aspire to compile regional and national inven
tories and to obtain regional and national forms of 
recognition for geo(morpho)logical sites. 

In 1990, attempts were made by the GILGES 
group to help modify the operational guidelines for 
World Heritage Sites insofar as they affected geolog
ical properties. However, this resulted only in slight 
modifications, which in themselves are helpful, but 
of limited impact in guiding the practicalities of se
lection and assessment. The phrase "outstanding im
portance" in the WH guidelines lacks a certain focus, 
when it comes to attempts at identifying geological 
sites of truly global or even supra-national or region
al significance. It offers no assistance in distinguish
ing site from site, or sites within a defined context. 
Such judgements or mechanisms would be addition
al to and outside the guidelines. The scope of geolo
gy in space and time is so great that it demands in
depth assessments (no pun intended), if selection is 
to be at all objective and balanced. One develop
ment, as a support to GILGES, was the creation of a 
database of geosites, the conception of Dr Cordani, 
housed in the lUGS secretariat in Trondheim. 

Single site suggestions numbering several hundred 
were made to GILGES, but all, more or less, were 
put forward with no information on their compara
tive merits. GILGES came to a halt as project in 
1993, in part due to this lack of focus, and more es
pecially due to the fact that the project did not have 
as one of its initial aims the definition of a context for 
election, and by this we do not mean the topics or 

disciplines within geology.(Categorization is simple, 
but comparative frameworks are something quite dif
ferent.) By 1994 it was clear that the GILGES meth
odology was not capable of supporting World Heri
tage assessments (or others) in an ordered and, much 
more importantly, a consistent manner. A new meth
odology and a new set of defined aims seemed to be 
required. 

GEOSITES 

GEOSITES as a project came from the recognition 
that sufficient data and, perhaps more significantly, 
\ ell directed and focused judgments were required 
before any significant progress could be made to
\ ard identifying global importance, the so-called 
·be t ' sites and priorities, be this for World Heritage 
purposes or any other program linked to conserva
tion or the designation of sites. 

The Global Geosites Working Group was set up by 
lntemational Union of Geological Sciences for this 
purpose, and the following terms of reference pub-

lished: 
l) To compile the Global Geosites inventory, based 

on the scientific assessment of key geo(mor
pho)logical sites. 

2) To compile the Geosites database of key sites and 
terrains. 

3) To use the Geosites inventory to further the cause 
of geoconservation and thus support geological 
science in all its forms . 

4) To support regional and or national initiatives 
aiming to compile comparative inventories. 

5) To participate in and support meetings and work
shops that examine site selection criteria, selec
tion methods or conservation of key sites. 

6) To assess the scientific merits of sites in collabo
ration with specialists, research groups, associa
tions, commissions, subcommissions etc. 

7) To advise lUGS and UNESCO on the priorities for 
conservation in the global context, including 
World Heritage. 
It was set up with the support of UNESCO, and 

has a nominated liaison ~nk officer. The GGWG in 
effect is constituted of regional working group repre
sentatives and specialists. Geosites works through its 
constituent regional working groups, given legitima
cy by country inputs from competent scientists and 
geoconservationists. In Europe, this mechanism op
erates through ProGEO regional groups. And it is 
there that pilot studies on criteria and selection have 
been running, including through a number of nation
al (Lapo in press) and regional workshops Johansson 
et al., 1998; Alexandrowicz, 1999). 

lUGS Global Geosites Working Group contribu
tors recognised early that the definition of frame
works/networks within which to select sites was go
ing to be unavoidable. Only with this could objective 
value judgements about sites ever be made. Such a 
comparative methodology has been central to work 
at a number of meetings in the last two years, includ
ing the Second International Symposium in Rome 
June 1996, and the ProGEO meeting in Tallinn in 
1997 with its special workshop to discuss Geosites 
recording and databases, in particular. 

An important element of the Geosites method is 
that it depends not on suggestions of sites by individ
uals or a single agency within a country or external 
suggestions, but on selections agreed by all interest
ed parties and vetted (ultimately) by the JUGS na
tional committee in collaboration with a regional 
group of peers. In this there is no suggestion of paro
chialism nor of external 'experts' pushing their de
tached opinions. 

National groups and regional working groups in 
Europe have been studying criteria. The first region
al meeting on the subject was substantially support
ed by UNESCO and held in Bulgaria in May 1995. 
Criteria have been published. There have been a 
string of regional workshops all over Europe since 
the Roma meeting. Now groups are defining their 
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framework elements, within which to make site se
lections. National lists for discussion have been and 
will be published. Some groups have already started 
tentative test selections to try out the methodology 
(e.g. Lapo et al., 1993). 

So, there are essentially five stages in the Geosites 
project, at least where simple selection is concerned: 
1) Definition of general criteria and guidelines (com-

plete) 
2) Definition of regionaVtime frameworks 
3) National provisional selections 
4) Regional comparisons and finalisation of regional 

lists 
5) Acceptance by GGWG 

We are currently at stage 2-3, depending on there
gion under consideration. 

GEOSITES continues on a limited scale to provide 
advisory services to UNESCO/IUCN. Considering 
the assessment of sites for global recognition as prac
tised to the present day, no satisfactorily scientific 
and objective methodology has been propounded. 
Consultations from IUCN of Geosites on WH pro
posals are still founded on the proposition that ad hoc 
assessment of single sites is possible. This can nor
mally only work, however, when the site considered 
is an 'oddity' and totally unique, and demonstrably 
so, or the site is of such outstanding global signifi
cance as to be of World Heritage or similar quality 
without question. Therefore it could be considered 
that the modalities for selecting global sites are im
perfect. 

The IGC Beijing meeting of experts (8-10 Aug. 
1996) occurred at a time when Geosites criteria had 
only just been compiled and promulgated. This meet
ing was quite small, but there emerged from the par
ticipants an expression of a profound distrust of ad 
hoc methods, such as exemplified by the list of fossil 
sites presented by IUCN. In the Beijing discussions 
of the Wells fossil site list there was no consensus 
that a single site could usefully represent the biotas 
of an entire geological period, as was being suggest
ed. The paper from the Roma Second International 
Symposium, written by a group of experienced and 
respected European geologists/conservationists 
shows the pitfalls of ad hoc or subjective approaches 
(Wimbledon et al. , 1997). The objective comparative 
approach it advocates, based on selection within re
gional, time and subject frameworks, has found wide 
acceptance (Wimbledon, 1996b). The Roma paper 
was submitted, in preprint, to UNESCO, to try to 
help inform the deliberations of the World Heritage 
Committee and to improve the possibilities for ob
jective consideration of geological site proposals. 
Speakers at the Beijing IGC workshop similarly 
demonstrated systematic approaches to selection, 
both nationally and internationally, countering the 
suggestion that there could be hopes of success using 
a subjective or narrowly focused approach. 

A small meeting held at UNESCO, Paris (29 Jan. 
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1997) on geological World Heritage, and another 
lUGS/UNESCO meeting (Paris, 25 Nov. 1997) fur
ther clarified how Geosites could work in support of 
World Heritage. One benefit of Geosites is that it in
volves geoscientists in geoconservation, and poten
tially in World Heritage. (Sadly many geoscientists 
fail to see the fundamental supportive role of site 
conservation in making possible the use of sites for 
science and education.). One consideration is that 
geo(mopho )logists/geoconservationists are not 
closely connected with UNESCO, nor is UNESCO 
closely involved in the everyday work of geoconser
vation in the countries. The comparative evaluation 
of Geosites on a global scale is starting to take shape, 
but only starting. Preparatory work on criteria and 
frameworks has had to come first. This pilot work 
done in Europe has to be disseminated to other conti
nents. It will be some time before valid comparisons 
and grading are possible on any scale. At that stage 
there will be realistic opportunities to give concrete 
opinions on the relative value of sites for World Her
itage, fulfilling aim 7 in the Geosites terms of refer
ence. The Belogradchik workshop shows a useful 
way forward. Once frameworks are in place for se
lection, then consultations on single proposals from 
IUCN/UNESCO could be dealt with, in a contextual 
framework, and something approaching a definitive 
statement on global significance might be possible. 
(Then it is to be hoped that Geosites and geological 
community should be able to provide an effective 
advisory service to UNESCO.) 

Practical matters 

The way forward now for Geosites is to spread the 
methodology. Many countries have some form of in
ventory, many do not. Few, if any, have comparative 
assessments of sites. In practical terms, the work of 
Geosites will be done in the countries and through 
specialists groups (aided by subcommissions etc of 
lUGS) and costs here will frequently be covered by 
the participating organisations and countries, e.g. 
Poland (Academy of Sciencesllnst. Geology) as the 
organisers of the November 1997 Central European 
workshop, Bulgaria workshops 1995, 1997, 1998, 
Moscow and St Petersburg 1997, etc, etc. Some costs 
will, however, have to be met by international bodies 
to support some regional gatherings, as not all coun
tries are able to provide funding internally. There is a 
necessity to find a mechanism to create a contingen
cy fund for the next five years or so to cover this re
quirement. This is because there is a clear need to 
gather in regional groupings, not transcontinental 
ones, a paramount requirement to take the discussion 
forward . 

Regional meetings are intended in increasing num
bers as the project proceeds and produces results. It 
is intended to hold Geosites 'expert' workshops, syn-



ergistically 'piggybacking' planned gatherings, such 
as ProGEO annual meetings, IGCs or others, as in 
the case of the European and Balkan working group 
meeting, in June 1998. The object will be to study 
framework elements, and definition, as a vital step 
towards selection. Contacts in other continents have 
already and are organizing Geosites workshops. 
Only in South America has no promotion yet been 
contemplated. After Europe, the priorities are in par
ticular Africa, and western and eastern Asia. 

lUGS's Geosite Working Group will now seek 
tangible support from other organisations to take for
ward the application of the·Geosite methodology: in
cluding from UNESCO, and IUCN (the first because 
of its support for Geosites since the outset), because 
Geosites has as one of its primary roles the supply of 
technical support to UNESCO and IUCN for the pur
poses of WH site assessment. 

Belogradchik, Bulgaria Workshop 
-June 1998 
·1 owards a practical framework for Geosites 
and World Heritage selection in Europe" 

First vital steps 

In selecting sites we have to find a way of overcom
ing and seeing through the complexity of the geolog
ical record and the vast numbers of localities. The 
method employed in Geosites is to identify what is 
special and representative of each country within its 
regional setting. Before selecting a single site, we 
look to identify those features (time, topic, geograph
ical or geotectonic framework) which must be repre
sented. Only after this can we go on to select actual 
sites that represent the frameworks or contexts 
(Wimbledon et at., in press). 

Therefore, what we might a priori regard as "spe
cial" or "unique" sites are to be judged in objectively 
identified contexts, no longer in isolation. We no 
longer attempt to spot isolated localities in a sea of 
detail , but look for them having first identified a con
text for selection. 

For any country, depending on the nature of its ge
ology and landscapes, we might identify special ele
ments which must be demonstrated in sites: they 
might be ice limits, stage boundaries, the develop
ment of a volcanic province or an orogenic arc. The 
ice limits from Pleistocene glaciations in the Nordic 
countries were early identified as a focus for study 
and site selection. This is a process and it also has 
time definition . Another example might be the Qua
ternary volcanic province of Italy (linked to sea-lev
el change and glaciation), or Variscan orogeny, plu
tonism and metallogenesis, a key element over much 
of Europe. Or one might examine the evolution of a 
geographical entity - the Black Sea basin, the Medi
terranean, or the the Rhine Graben. We might look to 

demonstrate evolution of a fossil group, for instance 
fish in the Devonian (Old Red Sandstone) or mam
mals in the Cretaceous. One global framework, that 
for Palaeozoic fossil plants, has already been pub
lished as a contribution to the project (Cleat, 1996). 

Country activity 

In each country there is now a need for a group to 
take the work forward . A national committee, the 
National ProGEO group, a group convened to ad
dress the Geosite task, with enough specialists from 
relevant disciplines so that the load is effectively 
spread and that the best advice is obtained. This sys
tem is already operating in some countries (e.g. Al
exandrowicz, 1999), and there is a realisation that 
effective working and a balanced product cannot be 
produced by just a handful of enthusiasts. (ProGEO 
national committees are in any case a requirement 
and a defined aim of the association) . As examples, 
Ukraine has shown the effective use of national com
mittees to start the process of framework definition, 
and Yugoslavia has given a good lead in showing 
how to form small and effective specialist groups, 
under a national leadership, to select the actual ge
osites within such frames. Colleagues in Poland are 
already working in specialist subgroups to revise and 
elaborate the frameworks and regions defined (at the 
same time revising their internet-linked data bank of 
sites/areas protected in http://www.ib-pan.krakow.pl/ 
geo/) 

Stages to be followed in the Geosite process: 

I) Form a national group and essential subgroups in 
each country 

2) Invite general participation of geologists and oth-
er specialists in the country 

3) Identify country frameworks, and consult 
4) Select first sites in framework 
5) Publish lists and consult 
6) Revise lists and frameworks following consul

tation 
7) Compare in collaboration with neighbour country 

colleagues 
8) Obtain a cross-border balance 
9) Publish and consult on regional lists 

I 0) Finalise list 
11) Document selected sites 

Stage Seven. Following the compilation of first 
country framewroks and tentative lists of sites, the 
next stage will be cross-border collaboration, con
tinuing that begun at the stage of compiling regional 
frameworks and identifying themes of significance 
(see Central Europe Working Group- ProGEO-News 
1/1998, 9-10). 
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Appendix 

Country frameworks 
There follow a series of tabulated country selections of frameworks or contexts. These are the submitted contributions of national 
delegates to the Belogradchik workshop. They constitute the very first attempts at compiling frameworks for Europe. They are pro
visional and will be further refined with in the countries and in collaboration with colleagues in adjacent countries, as the work of 
regional working groups proceeds. 

It should be understood that these lists are not Geosite selections, but the frameworks, first draft frameworks, within which selec
tion of sites may occur. 

Albania 

Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 
Archaean 

Palaeoenvironmantal 

Palaeontological 

Igneous. metamorphic 
and sedimentary 
petrology, textures and 
structures, events 
and provinces 

Mineralogical. economic 

Full Miocene sequence in inner depressions of Albania Morava Eocene carbonates, in Dinarides
Albanides- Hellenides Bitincka unique section Mesozoic carbonate-chert rocks, full section in Ionian 
Zone. lJ. Triassic dolomites, Jurassic-Cretaceous-Paleogene-Eocene Mali i Gjere 
Molasse formations (Preadriatic Depression), carbonate formations (Kruja Zone) and flysch formations 
(Kruja Zone). full "Derja Suite" typical flysch of Barremian-Aptian 
Tortonian molasse 
T

2
-Pg formations (Cukali subzone) with radiolarites Ura e Shtrenjte carbonate Mesozoic formations 

(Krasta subzone) Spiten Tamara carbonates in Tamara Graben, Tithonian, limestones of Barremian
Aptian 
Full sequence Permian formations Lugina e Lotajve-Kunora 
Palaeozoic formations, in Korabi Zone represented by phyllitic black shales, unique full section in 
Dinaride-Albanide-Helenide chain of Silurian-Devonian Muhurr-Perroi Bulacit 
Oldest formations in Albania: schist, quartzites, ignimbrites and iron ores (schamosite) Nimce-Kollovoz 

Miocene mollasse formations with a sedimentary features, traces etc., Zvernec-Narta 
Oligocene transgression, aleurolite-clay-sandstones. rich faunas in Eocene limestones Greshica 
Upper Triassic stromatolites in Alps zone limestones Grabon - Leqet e Hotit 
Astian sands rich macrofauna. 130 species of bivalves, gastropods, scaphopods and echinoderms Kopli'k 

Best and abundant outcrops of ophiolites from Pyrenees to the Pamir and Himalaya: ultrabasic massif 45 
km thick continental crust 
Volcano-sedimentary and cumulate ultrabasic rocks - peridotites, peridotite-dunites, dunites, 
pyroxenites. plagioclasic peridotites and troctolites. 
Reps ophiolites, succession of gabbro, plagiogranites, dyke series, volcanic rocks (andesite-basalts, 
andesites, dacite-rhyolites) and clay Picari metamorphic (amphibolites) and volcanics (diabases), only 
one in external zones, atypical for external zones of Dinaride-AJbanide-Hellenides. 
Sheeted dyke complex of Kacinar- Munella and Domgjon 
Derveni eclogites 
Amphibolites of Middle Jurassic age at the bottom of ophiolites. Rare in Mediterranean Gurre Lura 
Mantle rocks, ophiolitic massif chromite deposits Bulqiza 
Asphalt deposit in Tortonian sandstones Selenica 
Pipe form of the chromite ore deposit Shkalla 
Oil deposit in Tortonian sandstones Patos- Marinez- Ardenica 
Oil deposits in carbonate formations Gorisht 
Massive phosphate ores of Coniacian deep-pelagic Ionian Basin Gusmari 
Typical parageneticaJ association of PGE-Fe-Ni-Cu- Cr Bregu Bibes 
Copper deposits Fe-Cu-S (Pyrite-Chalcopyrite) and Fe-Cu-S-Zn-Pb-As-Au-Ba (pyrite-chalcopyrite
Sphalerite-Tenantite-Galenite) typical parageneticaJ Mid ita 

Structural Komani Jurassic-Cretaceous-Paleogene radiolarite and multicoloured carbonate beds affected by folds 
of all scales and types: normal anticlines and synclines, recumbent, overturned, complex 
Krabi massif, intense deformation of the ultrabasic mantie rocks, unique in Alpine chain. 
Mali i Bardh and Banja gypsum-anhydrite salt domes of Perm-Triassic. 
Bogazi anticline in Mesozoic carbonates (asssociated with uranium-bearing phosphate in the 
hardground) 
Shkoder -Peja transform fault, great influence in the evolution of Dinarides-Aibanides-Hellenides Arc: 
stretches from Adriatic to NEE 
Carpathians 
Vlora Lushnja-Elbasan-Dibra-Shlcup (Skopje) Sejsmogenic transverse fault, active since Adriatic 
Microplate separated from African Plate. 

Geomorphological features, Divjaka-Karavasta marsh, fjords and sand dunes 
erosional and depositional Ultrabasic massif with glacial cirques and morainic deposits, glacial processes, landforms lakes Lura 
proc:esses, landforms national park 

Ohrid lake (365 sq. km) and the greatest depth in Balkan Peninsula 295 m., cold water springs 
Erosional pyramids; wide glacial cirques, morainic deposits are well preserved, glacial lakes, and glacial 
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and landscape 

Astroblemes 

Continental or oceanic
scale geological features, 
relationships of tectonic 
plates and terrain 

Submarine 

Historic, for development 
of geological science 

Belarus 
Stratigraphic 

Quaternary 

Phanerozoic 

Proterozoic 
Archaean 

Palaeoenvironmental 

Palaeontological 
Igneous, metamorphic 
and sedimentary 
petrology textures and 
structures, events 
and provinces 

Mineralogical, economic 

Structural 

Geomorphological 
features, erosional 
and depositional 
processes, landforms 
and landscapes. 

Astroblems 

Continental or 
oceanic-scale 
geological features, 
relationships of tectonic 

plates and terrains 
Submarine 

Historic, for de
velopment of 
geological science. 
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hole. Jezerca-Val bona 
Gurra Lekdush-Progonat canyon cut in Jurassic- Cretaceous- Paleocene carbonate-chert formations, 
w'falls and erosional pyramids 
Bjeshket e Nemuna, Radohima peak (2 570 m) and glacial moraines in the "Perroi i Thate" basin, 
Karstic lakes and depressions on the surface of Dumre salt diapir. 
"Blue Eyes" Many cold water springs at tectonic contact between Jurassic limestones and evaporites 
Guri Capit, large erosional remnants of Aquitanian sandstones, include "goat" stone. 
Juban Cave (Shkodra region) 
Black cave (Tirana region) 
Kamja Stone - erosional peak ( 1481 m) of Burdigalian marlstones 

Llogara Contact of subduction of African Plate (Adria Microplate) under orogen (Ionian Zone) of Euro
Asiatic Plate. Sole site to see this subduction 
Ophiolite volcanic belt with pillow lavas, evidence Mirdita oceanic spreading, Gzhiq-Shpai-Shenmeri. 

Rubiku copper mine as representative of ancient exploration of copper deposits and gold 
Kutchova oil deposits, the first explored in Albania, early 20th century 
Kcira Triassic diverse ammonites. First described 1911 year by F. Nopcsa and Van Arthaber. 

Sediments of Wart he (Dneiper) glaciation: (C. Belarus - Belarussian Ridge) 
Sediments of Vistulian (Poozerian) glaciation ( N. Belarus-Belarussian-Poozerie). 
Loess deposits of Vistulian (Poozerian) age (E. Belarus- Orsha-Mogilev loess plateau; W. Belarus
Novogrudok highland: Southern Belarus - Mozur highland) 
Chalk masses in the Quaternary 
Paleogene deposits in Bragin - Loev saddle (Kiev, Charkov, Krupeian suites) ( S. & E. Belarus) 
Devonian deposits (E & N) 

Ukraine crystalline shield granites, gneisses, gabbro, diabass (S. Belarus) 

Late Oligocene pollen, seeds 
Early Pliocene pollen and seed flora (above 130 species) 
Late Pliocene pollen and seed flora (above 150 species) 
Lower Quaternary mammals, pollen and spores, seeds and molluscs 
Middle Quaternary arboreal pollen and seed flora (above 250 species); diatom flora 
Upper Quaternary arboreal pollen, seeds, bones and teeth of Mammoths 

Southern glacial limit of Warth (Sozh) Saalian (Dneiper) central Belarussian Ridge. 
Southern ice limit of Vistulian (Poozerian) Glaciation: North. 
The corner massifs in Belarus: Central part, North, North-East, West. 
The valleys of melting ice water burst: Central part, East. 
The hollow of Glacial scour and erosion (palaeovalleys) in the relief of Vistulian (Poozerian) Glaciation: 
North-West. 
Landforms of glacial and glaciofluvial relief of Warth (Sozh) stage of Saalian (Dneiper) Glaciation
kames, eskers, frontal moraine ridges: South-West. 
Landforms of glacial, glaciofluvial and perioglacial relief of Vistulian (Poozerian) Glaciation - kames, 
eskers, pingos, frontal moraine ridges, zvontsy: North, North-East. 
Eolian landforms - dune massifs and parabolic dunes: North-East, South. 
Glacial karst depressions: North-West. 
Alluvial terraces: North-East, Central part, West. 

Logoisk astrobleeme & central part 

Earthquake epicenter (1908): North-West. 
The areas of active faults with eolian ridges: Belarussian Polesie 

The ancient flint mines in the Chalk W. Belarus. 



Bulgaria 
Stratigraphic 
Quaternary 
Phanerozoic 

Proterozoic 

Palaeoenvironmental 

Palaeontological 

Igneous. metamorphic 
and sedimentary petrology, 
textures and structures, 
events and provinces 

Mineralogical, economic 

Slnlctural 

Geomorphological features 
erosional and depositional 
processes landform 
and landscapes 

Astroblemes 

Neogene sequences of Fore-Carpathian and Euxinian Basins 
Cretaceous-Paleogene boundary in the East Balkan 
Triassic - Jurassic of W. Stara Planina - Fore Balkan Zones 

Precambrian sequences of Rhodopian Supergroup 

Diagenesis in carbonate rocks of Triassic W. Bulgaria 
Trace fossils and sedimentary structures of littoral to sub-pelagic environments, Triassic. Jurassic, 
Cretaceous 
Continental red beds of Permian and Early Triassic age and marine red beds of Late Triassic age 

Silurian graptolite faunas 
U. Carboniferous plants in Svoge and Dobrodja coal basins 
Mesozoic molluscs in Stara Planina and the Fore Balkan 
Ammonites and brachiopods of Late Cretaceous C. and NE Bulgaria 
Miocene bivalves in Central N. Bulgaria 
Neogene mammalian sites S. Bulgaria 
Cretaceous volcanic sequences E. Sredna Gora Zone 
Paleogene volcanoes of Eastern Rhodopes; Miocene basalts of Central Bulgaria 
Polymetamorphic rocks - Rhodopes 
Amphibolite facies Triassic Sakar Mountain with fossils 
Olistostromes, turbidite sequences of Late Cretaceous-Paleogene flysch-type basin in East Balkan and 
E. Sredna Gora Zones. 

Smaragds in desilicified pegmatites Rila Mountain 
Sulphides, Cu-arsenates and Cu-carbonates Vratsa Ore district. 
Precious stones, zeolites and petrified woods E. Rhodopes 
Base metal druses and pyrite crystals Central Rhodopes 
Strata-bound base metal deposits of Vratsa Ore district 
Cu-porphyry deposits L. Cretaceous, Panagurishte Ore District. 
Late Cretaceous and Paleogene epithermal deposits, respectively of Srednogorie and Eastern Rhodopes 

Alpine sructures of Balkan Fold-Thrust Front, Stara Planina Mt. 
Austrian (Middle Cretaceous) structures SW Bulgaria 
Polyphase deformed metamorphic units in Rhodopes, Sakar and Strandja Mountains 
Neotectonic features, mainly S. Bulgaria 

Sandstone forms in Permian rocks 
Neogene ,.pyramids" 

Pobitite Kamani Rock Columns; 
Belogradchik Rock figures 
Dunes on the Black Sea coast 

Continental or oceanic- Late Precambrian-E. Cambrian Ophiolites, West Stara Planina 
scale geological features, 
relationships of tectonic 
plates and terrains 

Submarine 

Historic 

Croatia 
Stratigraphic 
Quaternary 

Pbanerozoic 

Ai Bounar - oldest mine in the world, near Stara Zagora 

Knin-Strmica Pleistocene sequence - Mammoth remains 
Pleistocene sand and loess sequence, Susak island 
Loess with fossils and volcanic debris 
Pleistocene fossil sand dunes 
Weichselian coarse clastic outwash 

Neogene coal-bearing lacustrine deposits (good sequence stratigraphy), fossil rich layers 
Miocene (Badenian) sequence transgressive on amphibolites 
Miocene, Badenian/Sarrnatian lithostratigraphic locality with shelly faunas 
Paleogene megaturbidites and olistostromes 
Tertiary Lopar sandstones (estuarine deposits with excellent sequence stratigraphy) 
Tertiary system of superimposed fan-deltas 
Cretaceous (Senonian) "Scaglia" limestones 
Jurassic - Cretaceous platform limestones, diagenesis 
Triassic (Carnian) limestone sequences 
Lower Triassic fossiliferous shallow marine clastics, with seismites 
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Proterozoic 
Archaean 

Palaeoenvironmental 

Palaeontological 

Igneous. metamorphic and 
sedimentary petrology 
textures and structures 
events and provinces 

Mineralogical. economic 

Carboniferous to Triassic stratigraphic sequence 

Cenomanian-Thronian rudist biostromes. ammonites 
Paleocene reef and peri-reef limestones 
Neogene characean bank 
Miocene-Pliocene source rocks, surface oil appearance 
Miocene (Pontian) fluvial deposits (sands, gravels and clays) 
Pleistocene glacial to periglacial depositional sequences 

Oldest evidence of Man in Europe; Yiviparus-bearing sequence 
Lower- Middle Miocene delta sequence with fossil plants 
Triassic megalodontids 
Cretaceous dinosaur foot-prints and trails 
Carboniferous land plants. fems 
Carboniferous crinoids 

Triassic-younger volcanics and associated facies 
Staurolitic gneisses (phase of metamorphic deformation) 
Older gneiss and schists. Variscan granite 
Upper Jurassic pillow lavas 
Cretaceous Fanatazija limestones 
Miocene (Badenian) volcanic agglomerates 
Miocene volcanoclastic sequences within Jake deposits 

Structural Late Pleistocene-Holocene strike-slip tectonics 

Geomorphological features "High Karst" - eJ~.ce\lent karstification feal\lres of Ye\ebit Mt. 
erosional and depositional Ice caves of Yelebit Mt. 
processes landforms and Pleistocene kame-terraces and glacial landscapes 
landscapes 
Astroblemes 

Continental or oceanic-
scalegeological features. 
relationships of tectonic 
plates and terrains 

Submarine 

Historic, for development 
of geological science. 

Denmark 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 
Archaean 

Palaeoenvironmental 
Palaeontological 

Igneous, metamorphic and 
sedimentary petrology. 
textures and structures, 
events and provinces 

Mineralogical. economic 
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Elster. Holstein (fresh-water diatomite), Saalian 
Elster, Holstein (marine), Saalian 
Eemian (marine), Early, Middle and Late Weichselian 
Eemian fresh-water diatomite with the first traces af Danish man 
Late Weichselian till and freshwater sediments 
Late Weichselian at the outer margin of glaciation 

Cambrian-Silurian classic Baltic development 
Cretaceous-Tertiary boundary, Thisted Salt-dome area 

Danian and Danian-Selandian boundary 
L. Paleocene- E. Eocene marine diatomite (mo-clay), with the most complete on-shore ash-series from 
opening of Atlantic. Islands of Fur and Mors 
Late Palaeocene-Middle Eocene plastic marine clays of north-sea basin 

Long-term stable marine environment, Triassic-Cre!Jlceous 
Middle Danian shelly macrofossils, approx. 2000 species in coral and bryozoan reef structures 
Late Miocene whales 
Paleocene-Eocene boundary beds with unique mixture of land and marine fauna and flora with. among 
othe~ a rich insect fauna, many fishes, a few birds. a snake, other very rare fossil groups, Fur & Mors 
Moler area 
Oligocene plants are found in brown-coal in Jutland 
Eolian sand with podzol 
Tills with movement of clay-particles followed by podzols 
Soil described in the early 1800 as the most poor and richest Danish soils 



Structural Block tectonics Permian-Recent, Bomholm, including Ronne Banke (shallow sea floor) 
Late-glacial movement on Tornquist zone ( 15.000-11.000) 
Variety glaciotectonic folds and faults , stratigraphic control good 
Large-scale imbrication in glacial sediment profile 
Spectacular imbrication affect Cretaceous chalk cliff 

Geomorphological features, Barriers and low-water areas formed by tidal processes, S. west coast of Jutland 
erosional and depositional Straight wastline with erosion on strongholds and bays closed by barriers , west Jutland 
processes, landforms, Spit. Created since Atlantic times and still growing, and one world's largest (including submarine reef) 

Island formed as a spit in lee of glacial island 

and landscapes 

Astroblemes 
Continental or oceanic
scale geological features, 
relationships of tectonic 
plates and terrains 
Submarine 

Historic, for development 
of geological science 

Estonia 
Stratigraphic 
Quaternary 
Phanerozoic 
Proterozoic 
Archaean 
Palaeoenvronmental 
Palaeontological 
igneous, metamorphic 
and sedimentary petrology, 
rextures and structures, 
events and provinces 
Mineralogical, economic 

Sttuctural 

Linear coast in an area with meso-energy and no tide. NW Seeland 
Postglacial transgression within a glacial area has made an archipelago with development of a large 
number of different coastal forms 
Island made only of marine sediment from Late-glacial until present, today 
Spectacular vall~y-side springs, Gravlev daten 
Marine terraces from Late- and Postglacial 
Former archipelago with "islands" on raised sea-bottom 
Pre-Weichselian high area surrounded by sandur just outside the Weichselian ice limit 
Contrasting landscapes along Weichselian glacial limit 
Glacial valley-system formed successively by subglacial and proglacial erosion 
Push-moraines and the glacial series 
Hilly landscape formed in stagnant ice setting 
Weichselian Ice-border landscape with archipelago hundreds of small hills with a linear arrangement 
Tunnel valley and esker system 

Coastal development of Botnian Sea in Late- to Postglacial time 
Spectacular submarine columns of limestone with unique fauna, due to bubbling out of Pleistocene 
methane on sea-floor 

E-M Cambrian, Ordovician Silurian sequences 

Silurian reef belt 
L. Palaeozoic vertebrates 
L. Palaeozoic invertbrates 

Oil shale-kukersite 
Obolus sst shelly phosphate 'Blue clay' 

Geomorphological features, Erratic boulders 
erosional and depositional Waterfalls. cliffs and alvars on bedrock 
processes, landforms Dune fields 

Fossil coastal landforms of Baltic 
Mires and springs 

md landscapes Glacial landscapes: drumlines, eskers, kames etc. 

Aslroblemes 

Coainental or oceanic
scaAe geological features, 
n:bbonships of tectonic 
piRs and terrains 
s.t.narine 
Hi:storic. for development 
IS &a>logical science 

Karst Islands, islets of W and N Estonia 
Moraine lake landscape 
Subsurface craters 
Holocene craters 
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Finland 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 

Archaean 

Palaeoenvironmental 
Palaeobiological 

Igneous. metamorphic 
and sedimentary petrology, 
textures and structures, 
events and provinces 

Mineralogical , economic 

Structural 

Peat bogs 
Raised beaches (Baltic Lake, Yoldia Sea, Ancylus Lake, Littorina Sea) 
Varves 

Ordovician limestone (Lumpam in the Aland Islands) 
Ordovician mafic-ultramafic complex of the Upper Allochton 
Caledonian in Lapland 
Cambrian sandstone (Caledonian and Soderfjarden crater, "dykes" in Aland and Tammisaari 
archipelagos) 

Vendian Lauhavuori sandstone 
Muhos siltstone (Vendian - Neoproterozoic) 
Laanila diabase dyke swarm ( 1.0 Ga) 
Sail a diabase dykes ( 1. 1 Ga) · 
Postjotnian diabases 1.25 Ga 
Jotnian sandstone and conglomerate ( 1.4 - 1.25Ga) 
Rapakivi granites, Q-porpyry and diabases 1.57 - 1.65 Ga 
Post-orogenic granites 1.77- 1.8 Ga 

Svecofennian Formations: 
Migmatites 
Granitoids 1.87 - 1.9 Ga 
Mafic. intermediate, and felsic volcanic rocks 

Felsic and intermediate metasedimentary rocks with carbonate intercalations 
Mica gneiss and schists 

Karelian Formations: 
Granitoids (1.86- 2.5 Ga) 
Banded iron ores 
Black schists 
Granulite Formation 

Greenstone belts (3.0 -2.7 Ga) 
Metasedimentary rocks 
Granitoids and gabbros (3.0 - 2.65 Ga) 
Ultramafic and mafic volcanic rocks 
Metaperidotite, serpentinite, soapstone (3.0 -2.7 Ga) 
3.1 Ga aged gneiss 

Archaean ripple marks in quartzite, conglomerates 
Palaeo-Proterozoic stromatolites 

Alkaline rocks, livaara and carbonatite Sokli (365 Ma) 
Rapakivi granites (A-type, textures) 
Ultramafic lavas, pillow lavas. spinifex texture 
Impact melt rocks 
Kimberlite provinces 
Granulite provinces 

Raahe -Ladoga sulphide belt (polysulphide ores) 
Chromite ores in layered gabbro formations 
Carbonatites, Siilinjarvi 
Pegmatites 
Svekofennian orogeny, folding and metamorphism and plutonic structural influence 
Archaean windows and domes 

. Faults 
Shear and mylonite zones 

Geomorphological features. Peatlands 
erosional and depositional Roches moutonnees and potholes 
processes, landforms Dune fields 

and landscapes 

Astroblemes 

Continental or oceanic
scale geological features, 
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Glacio-fluvial erosion forms 
Lapland pre-glacial weathering 
Drumlin fields 
De Geer moraines 

Large end moraines 
Hummocky moraine fields 
Eskers, deltas and Ice-margin Formations (Salpausselka) 
Lakes (I 0, 000) 
Archipelago Sea, with 10, 000 islands 

Meterorite craters (8) Lappajarvi, Saaksjarvi,Soderfjarden 
Lumpam, lso-Naakkima, Suvasvesi, Karikkoselka and Saarijarvi 
1.95 - 1.96 Ga aged ophiolites, serpentinites 



relationships of tectonic 
plates and terrains 
Submarine 
Historic, for development 
of geological science 

Germany 
Stratigraphic 
Quaternary 
Phanerozoic 

Proterozoic 
Archaean 
Palaeo-environmental 
Palaeobiological 

Igneous, metamorphic 
and sedimentary 
petrology, textures and 
structures, events 
and provinces 
Mineralogical, economic 
Structural 

Geomorphological 
features, erosional and 
depositional processes, 
landforms 

and landscapes 
Astroblemes 

Greece 
Stratigraphic 
Quaternary 
Phanerozoic 

Proterozoic 
Archaean 
~nvironmental 

Palaeobiological 
f.!neous, metamorphic 
and sedimentary petrology, 
a:xtures, events 
aDd processes 

Migmatites, terminology, classification Granite petrology e.g. Rapakivi granites 
Palaeomagnetic studies, the wandering of Fennoscandia 

Silurian-Devonian sequences 
Mesozoic Central-Eastern Germany 

Jurassic fossil localities 
Tertiary fossil assemblages Hess en & Saxony-Anhalt 
Tertiary-Quaternary volcanics ofN-SW Germany 

Salt tectonics of NW Variscan front 
pre-Variscan orogenic front S-E Germany 
Alpine tectonics and sequences Bavaria 
Depositional islands of N coast 
Erosional isles and landforms of NE Germany 
Younger Glacial landforms of N Germany 
Elder Glacial landforms of NW and NE Germany 
Alpine glacial landforms Bavaria 
mountainscapes on Cretaceous in Saxony bedding controlled landscapes Baden/Bavaria 
Impacts - Baden and Bavaria 

Neogene-Pleistocene tectonically controlled sequence: mixed marine, lacustrine and fluvial 
Plattenkalk sequences of Crete 
First flysch of orogenic significance 
Pre-Alpine basement sequences 
Eocene-M. Miocene molasse (Rhodope, Mesohellenic and Axios troughs) 
Small molasse basins (West and Cyclades) 
Pelagic Middle Triassic to Paleogene sequences of Pindos Zone. 

Messinian salt crisis, evaporites and petroleum ores 
Lignitiferous basins (Miocene, Pliocene, Pleistocene) and faunas 
Late Miocene mammal faunas 
Volcanic arc S. Aegean 
Ophiolite complex, deep sediments, lro and Ero sequences 
Volcanics of earlier arcs 

MiDeralogical, economic Bauxite and aluminium ores 
Igneous associations with Au, Ag, Fe, Pb and Zn 

Structural Neotectonic and seismotectonic fault and joint set in S. Peioponnesos 
Geomorphological features, Marine terraces, sea level change controls 
erosional and depositional 
processes and landforms 
a.d landscapes 
Astroblemes 

Codinental or oceanic- lsopic zones reflecting geotectonic regime and palaeogeography 
!ale geological features, 

._iooships of tectonic 
pa.cs and terrains 
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Submarine 
Historic, for development 
of geological science 

Republic of Ireland 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 

Palaeobiological 

Igneous, metamorphic 
and sedimentary 
petrology, textures events 
and processes 
Mineralogical, economic 

Structural 

Gonian interglacial 
Fenitian/Midlandian/Munsterian sites 
Post-Carboniferous infills of karstic dolines 
U. Carboniferous delta sequences 
Carboniferous Waulsortian mudmounds 
Carboniferous Limestone Shelf and basinal sequences 
Carboniferous basinal clastic sequences 
Siluro-Devonian ORS and volcanics 
Old Red Sandstone Munster Basin 
Silurian basin fill Midlands 
Silurian shelf transgression/regression Mayo 
Ordovician South Mayo Trough sequences 
Ordovician continental margin sequences 
Cambrian shelf sequences 
Dalradian Connernara 
Dalradian Donegal 
Bel mullet gneisses 
Rosslare Complex 
Carboniferous echinoderms Hook Head 
Late Devonian fossil plant assemblage 
Devonian tetrapod trackway early land plants Wenlock inliers of Midlands 
Ediacaran fauna Wexford 
Caledonian granites . 
Carboniferous volcanics Limerick 
Ordovician arc volcanics 

lead zinc province of Midlands 
SW red-bed copper province (Bronze age Cu mining) 
syndepositional slump sheets Co Clare 
Variscan orogenic belt 
Caledonian orogenic belt 
Dalradian steepbelt Connernara 
DonegaULeinster Granite Batholiths - emplacement mechanisms 

Geomorphological Eskers 
features, erosional Drumlins 
and depositional landforms Burren karst 

Italy 
Stratigraphic 
Quaternary 

Phanerozoic 
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Turloughs 
Periglacial features - pingos etc 
Meltwater channels 

Continental: 
Upper Villafranchian in Po Valley (Asti) and Valdarno, 
Middle Pleistocene in Tevere Basin (Vitinia section, Torreinpietra palaeolithic section), lsernia - La 
Pineta 
Marine: 
Pleistocene GSSP Vrica 
Lower Pleistocene Santemo valley 
Lower Pleistocene Castell' Arquato (Po Valley) 
Lower Pleistocene Latium, Calabria and Sicily basins 
Wurm (Weichselian) moraines in the Alps and Apennines 
Alps: 
Late Carboniferous, Mt. Corona 
Permian Valgardena Red Sandstones 
Triassic Serla and Main Dolomite; 
Jurassic RossO Ammonitico 
Teniary Piedmontese Basin 
Appenines: 
Umbria-Marche Units: 



Palaeoenvironmental 

Palaeontological 

Igneous. metamorphic and 
sedimentary petrology, 
textures and structures, 
events and provinces 

Gorgo a Cerbara proposed Aptian GSSP 
Bottaccione Creek Kfl' and Pai/Eoc magnetostratigraphy 
Oligocene GSSP Massignano 
Mesozoic-Cainozoic Contessa Section 
Lazio-Abruzzi Units: 
Meso-Caenozoic structure of Gran Sasso, 
Eocene-Miocene Tremiti Island (Puglia) 
Gelaisian GSSP Mt San Nicola Section 
Messinian Tripoli of Palena (Abruzzi) 
Lower Villafranchian in Asti and Valdarno 
Pliocene basins Umbria 
Pliocene basins of Calabria and Sicilia. 

Cenomanian bauxites in Apennines 
Jurassic pelagic carbonate platform in the Umbria-Marche basin 
Cretaceous shelf facies Majella Mountain 

Carnic Alps: 
Lower Devonian 

Rece Fauna with Karpinslcia, 
Pal Grande Clymenides, 
Collina Fm brachiopods. 

Middle Devonian: Strigocephalus and Amphipora banks Permian marine fauna Sosio (Sicily). 
(foraminifera to brachiopods) 
Eocene Bolca fossils 
Cenomanian Pietraroia ( predominant fishes, Hyctiosaurus) 
Oligocene fossil forest of Zuri Sodd (Sardinia) 
Quaternary pygmy mammal faunas in Sicily and Sardinia 
Pliocene fossil forest fo Dunarobba (Umbria) 
Pliocene molluscs of Piedmont, Umbria and Sicily 
Quaternary molluscs of Po valley, Tuscany, Roma, Calabria and Sicily. 

Late Palaeozoic Massif of Monte Bianco 
Alto Adige Permian Volcanic District 
Oligocene Volcanic District in Sardinia 
Tertiary volcanic district in Southern Alps (Lessini, 
Berici (Basic) and Euganei Mts (Acid)) 
Tertiary-Quaternary Perityrrhenian Acid Volcanic District 
Quaternary-Present Basic Volcanic District (Vesuvio ) 
Quaternary Volcanic District Meilogu-Logudoro in Sardinia 
Volcanic springs: "Fontanili line" of Val Padana 
Lardatello and Mount Amiata Geothermal Field 

Mineralogical, economic Archaeomining districts: Carnic Alps (Palaeozoic and Southern Alps (Meso-Cenozoic) complex and 
varied mineralisartion 
Palaeozoic lnglesiente (Sardinia), Pb-Zn mineralizations: galena-cerussite, galena-sphalerite-pyrite, 
sphalerite-galena-pyrite-chalcopyrite; tetrahedrite and freibergite 
Messinian Gessoso-solfifera (Sicily): gypsum, sulphur, halite, sylvite, kainite and carnallite 
Meso-Cenozoic Tuscany: pyrite, mercury, cinnabar and antimony 
Messinian Gypsum of Bologna "Vena del Gesso": gypsum 
Liassic Marble "Cipollino" in the Apuan Alps 
Coal Tertiary mines in Sulcis (Sardinia) 
Lower Palaeozoic mining sites of Sarrabus-Gerrei (Sardinia) dykes bear metallic mineralizations: Pb
Zn-Ag 
Mines in Pliocene Lignite at Pietrafitta (Umbria) 
Roman travertines (Holocene) 
"Roman pozzolanas and leucitites" (Pleistocene) 

Alps: lnsubric line (different sections), Sestri-Voltaggio line, 
Hercynian unconformity (Carnic Alps at Mt. Dimonand Mt. Cavallo di Pontebba) 
Val d'Ossola lower crustal section 
Alpine nappe structure 
Ivrea zone granulites and mantle intrusion 
Apennines: Olevano-Antrodoco line 
Romagna thrust belt 
Marche fold and thrust chain, 
Sibillini thrust 
Gran Sasso thrust 
Hercynian unconformity (Apuane Alps at Mt. Corchia; 
Sardinia, Iglesias and Calabria at Longobucco) 
Apuane Alps window 

Geomorphological features, Erosional: Pinnacles in the last glacial moraines (Trento-Bolzano) 
aosiooa1 and depositional Badlands on Plio-Pleistocene clays lmola, Siena, "Balze di Volterra", 
processes, landforms Atri, Pisticci-Agliano 
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Landscapes 

Erosional forms in the Hercynian granites of Sardinia 
Gorges/rock arches in Mesozoic carbonates, Orosei Gulf (Sardinia) 
Radial Canyons on the lblei Mounts (Sicily) 
Cretaceous-Miocene carbonate cliff of Gargano, Amalfi Coast (Mesozoic), Capocaccia (Sardinia), 
"Fiumare" (Calabria); Velino falls (Abruzzo) 
Karst: Gorizia-Trieste Karst (Alps) 
Frasassi Caves (Umbria-Marche units) 
Lepini karstic complex (Laziale-Abruzzese Units) 
Castellana Caves (Apulian Foreland) 
Glaciers:Marmolada, Adamello and Forno (Alps), Gran Sasso (Apennines) 
Wurm (Weichselian) circuses and glacial valley: Gran Sasso, M. Vettore, Abruzzi National Park. Mt. 
Pollino and Sila Grande (most southern Quaternary glacial forms in Europe) 
Apenninic karst spring waters (Posta Fibreno, Volturno,etc.); 
Alps karst spring ("Fontanon de limau",etc.) 
Val Visdende to Piave Gorge (Alps) 
Dolomiti (Alps) 
Northern Apennine: Verrucano Monti Pisani, Cinque Terre 
Volcanic: Civita di Bagnoregio and Orvieto (Pleistocene Vulsinian Volcanic District), Sassi di Matera 
(geo-human landscape) 
Messina strait 
Lagoons: Venice , Orbetello, Latium coastal lagoons, 
River Po Delta 
Lesina and Varano (Puglia) 
Coastal Terraces (Pleistocene): Po Valley, from Tuscany to Calabria, Gulf of Taranto and Apulia. 
Au vial Terraces: Po and liber valley, 

Tectonic plates and terrains Ligurian Oceanic crust section (Futa pass) 
Submarine Magnaghi, Alfeo, Vavilov, Enarete, Glauco and Cassinis 

Sea-mounts 
Malta escarpment, Sicily channel 

Historic, for development Tor Marancia (Roma) 
of geological science 

Lithuania 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 
Archaean 
Palaeoenvironmental 
Palaeontological 
Igneous, metamorphic 
an sedimentary petrology, 
textures and structures, 
events and provinces 
Mineralogical, economic 
Structural 

L-M Weichselian tills & Jake sediment 
Eemian-Weichselian with interstadials 
lntra-Saalian (Snaigupele) Interglacial 
M.-U. Pleistocene tills with Eemian crust 
Intra-Saalian interglaciaJ at Snaigupete type locality 
Saalian tills 
Elsterian-Holsterian-Sa3Iian, tillsllacustrinelfluvioglacial 
Holsterian (Butenai) Interglacial at Butenai 
Pliocene-Pleistocene terrestrial sequence 
Neogene sands 
Callovian fossiliferous sequence 
Upper Permian limestone 
Lower Triassic marine clay 

Late Devonian fish fauna 

Geomorphological features, Marine spit 
erosional and depositional Karst area, sinkholes etc 
processes, landforms Esker Seskine 
and landscapes Kettle hole Vetnio Duobe 

Erratic boulder Puntukas 
Erratic Puokes Akmuo 

Astroblemes 
Continental or oceanic-scale 
geological features, 
relationships of tectonic 
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plates and terrains 

Submarine 
Historic, for development 
of geological science. 

FYR Macedonia 
Stratigraphic 

Quaternary 

Phanerozoic 
Proterozoic 
Archaean 

Palaeoenvironmantal 

Palaeontological 
Igneous, metamorphic 
and sedimentary petrology, 
textures and structures, 
events and provinces 

Mineralogical, economic 

Structural 

Jurassic pillow lavas 
Pliocene basalts 
Tertiary volcanic crater 

Alchar deposit with rare and unique minerals 

Geomorphological features, Canyon in Precambrian karst 
erosional and depositional Tors on Precambrian magmatics 
processes, landforms Erosional forms on Prilep granite massif (Markovi Kuli) 
and landscapes Topography controlled by structure and lithology 

Massif of gabbrodiabase; Karstic massif on Precambrian 
Precambrian substrate controls landscapes 

Astroblemes 

Continental or oceanic
scale geological features, 
relationships of tectonic 
plates and terrains 

Submarine 

Historic, for development 
of geological science. 

Netherlands 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 
Archaean 

Palaeonvironmental 

Palaeobiological 
Igneous, metamorphic and 
sedimentary petrology, 
texture, structures, events 
and processes 
Mineralogical, economic 

Coversand areas 
Teglian Stage type locality 
Ice-pushed sediments section 

Maastrichtian Stage type locality 

Structural Fault step (2) 

Geomorphological features, Push Moraines C & E. Drumlinised P-Moraines N. 
erosional and depositional Pingo remnant N. 
processes, landforms Complex kames E. 

Coastal dunes W. 
River dunes R. Maas 
Inversed tidal creeks W. 
River forelands R. Ijssel 
Weichselian braided riverS. 

and landscapes Wadden Sea tidal area 

Astroblemes 
Continental/oceanic-scale 

Dry valleys in push moraines C & E 
Wind blown sand area C & S. 

21 



features, relations of 
tectonic plates and terrains 
Submarine 
Historic. for development 
of geological science 

Poland 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 
Palaeo-environmental 

Palaeobiological 

Igneous, metamorphic 
and sedimentary petrology, 
textures events and 
processes 

Mineralogical 

Structural 

Geomorphological 
features, erosional and 
depositional processes 
and landforms 
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Holocene marine sediments forming the long peninsula (Hel). N. Poland Glacial, glaciofluvial and 
interglacial organogenic lacustrine sediments of Middle 
Polish (Saale) and Vistulian (Weichselian) glaciations (Polish Lowland). 
Holocene dated mollusc-bearing calcareous deposits (Cracow Upland). 
Pleistocene fluvial terraces deposits (Carpathians). 
Loess deposit profiles. 

Miocene deposits i.e. sulphate and saline formations, Carpathians and Carpathian Foredeep. 
Cretaceous -Tertiary sequences, Aysch lithostratigraphy, Carpathians. 
U. Cretaceous sandstones and marls- Cenomanian- Coniacian sequence Sudety Mts. 
Upper Cretaceous transgressive deposits, Polish Uplands. 
M. Albian- U. Cretaceous- lowermost Palaeocene succession (unique middle Vistula section). Central 
Poland 
Jurassic - Cretaceous successions of facial-tectonic units of Pieniny 
Klippen Belt. 
Jurassic limestone facies, Polish Uplands. 
Triassic - Cretaceous sequences of alpine nappes of Tatra Mts. 
Lower Permian travertine and conglomerates - post-orogenic Variscan 
fanglomerate, Polish Uplands. 
Permian - Cretaceous sediments- mantle of Palaeozoic core, Holy Cross Mts 
Devonian facies, Ordovician - Silurian, Cambrian sequences, Holy Cross Mts 
Upper Givetian and lowermost Frasnian limestone sequence, Polish Uplands. 

Precambrian - Early Palaeozoic metamorphic rock series, Sudety Mts 
Abrasion surfaces of Upper Cretaceous transgression, Cracow Upland. 
Upper Jurassic carbonate cyanobacterial-sponge buildups, Cracow Upland. 
Lower Triassic eolian and fluvial sediments Holy Cross Mts. 
Devonian reef limestones • Holy Cross Mts. 
Quaternary molluscan fauna. 
Microfossils of Paratethys Miocene. 
Microfossils and trace fossils of Carpathian flysch deposits. 
U. Cretaceous micro- and macrofauna, Cracow Upland, m. Vistula section. 
Boreal and Tethyan fauna of Middle/Upper Jurassic deposits, Cracow Uplan). 
Fauna of Pieniny Klippen Belt successions (among others ammonites of Tithonian Rogo Anik Coquina 
Member). 
Footprints of reptiles in Lower Triassic sandstones, Holy Cross Mts. 
Fossil flora of Lower Permian travertine, Cracow Upland. 
Visean macro- and microfauna of shallow-marine limestones, Cracow Upland. 
Devonian fossils, Holy Cross Mts. 
Cambrian fauna and flora of quartzitic sandstones, Holy Cross Mts. 
Tertiary basaltic rocks with columnar structures, Sudety Mts 
Permian rhyolites with columnar structures, Sudety Mts - Kaczawa Mts. 
Lower Permian melaphyres, Upper Silesian Basin 
Upper Carboniferous granite intrusions and their metamorphic mantles, 
Sudety Mts, Tatra Mts. 
Early Palaeozoic crystalline rocks - ophiolitic complex , Sudety Mts 
Proterozoic and Early Palaeozoic granulites and eclogites -metamorphics, Sudety Mts 
Auxoturbidite sedimentary structures of Carpathian sandstones. 
Current markings of Carpathian flysch deposits. 
Bedding types in Upper Cretaceous marine sandstones, Sudety Mts 

Halite crystal, Wieliczka Salt Mine; Middle Badenian. 
Gypsum crystals, Carpathian Foredeep, Nida Basin; Middle Badenian. 
Calcite veins in Devonian dolomites, Holy Cross Mt 

Carpathian nappes. 
System of troughs and horsts (Cracow Monocline/Carpathian Foredeep). 
Brachyanticline formed of U. Jurassic - Cretaceous deposits, Central Poland. 
Recumbent fold of Frasnian bedded limestones, Holy Cross Mts. 
Complex landforms connected with Pleistocene glaciations and Holocene formation of Baltic Sea coast. 
Periglacial block fields in mountain areas. 
Planation surfaces, Cracow Upland, Carpathians 
Tors and weathering forms on their surfaces: granitic (Sudety Mts), sandstone (Sudety Mts. Carpathians, 



Landscape 

Astroblemes 

Submarine 

Historic, for development 
of geological sciences 

Historical mines 

Holy Cross Mts) and limestone (Cracow Upland) tors. 
Deep and narrow valleys, Carpathians, Cracow Upland. 
Waterfalls m Carpathians, Sudety Mts, Roztocze Upland. 
Springs, mineral water springs, Central Poland, Carpathians. 
Karst and pseudokarst caves (mountain and upland areas). 
Quaternary dated landslides, Carpathians. 

Active dunes on Baltic Sea coast. 
Marine cliffs - coast of Baltic Sea. 
Hel Peninsula landscape - active processes. 
Lakelands of Polish Lowland. 
Karst relief of Cracow Upland. 
Landforms of Pleistocene mountain glaciers activity (Tatra Mts, Sudety Mts). 

Meteoritic crater Morasko (Polish Lowland). 

Baltic Sea - zone along Wolin Island coast. 
Palaeogeography and stratigraphy of Quaternary. 
Biostratigraphy of Paratethys Miocene. 
Microfossils of Flysch Carpathians 
Sedimentology of Flysch Carpathians. 
Stratigraphy and tectonics of Pieniny Klippen Belt 
Stratigraphy of epicontinental Cretaceous deposits (Central and S. Poland). 
Biostratigraphy of Devonian. 

Neolithic flint mine in Upper Jurassic limestones (Holy Cross Mts). 
Salt mines in Wieliczka and Bochnia (Carpathian Foredeep). 
Pits and galleries as remnants of ancient exploitation of iron, lead, zinc, copper and other metals (Holy 
Cross Mts, Sudety Mts, Tatra Mts). 

Romania 
Stratigraphic 
Quaternary 
Proterozoic 
Phanerozoic 
Archaean 

Palaeoenvironmental 

Palaeontological 

Igneous, metamorphic and 
sedimentary petrology, 
textures and structures, 
events and provinces 

Mineralogical, economic 

Structural 

Oxfordian sponge-algal reefs shelly fossils 
Lower Miocene sandstone with footprints: mammals, birds, rain drops 
Oligocene near-shore sediments vertebrate fauna: fish, mammals, bird feathers, insects 
Upper Pontian leaf flora, I 07 genera, mesophytic vegetation 
Oligocene benthic fish fauna, 38 species, most unique 
Maastrichtian red beds, dinosaurs, crocodilians, dinosaur nest sites with eggs. 
Hettangian flora: horsetails, ferns, bennettitaleans, conifers, ginkgo in channel fills 
Westphalian-Autunian plant fossils in molasse: lycopsids, calamites 

Volcanic domes and craters, dacitic, 42,000 BP last eruption 
Concretions diagenetic affects in Miocene sandstones 

Paragenesis in andesite, large crystals, pseudobrooksite type locality 
Gold-silver telluride mineralisation plus sulphides, 100 minerals 
Upper Cretaceous metasomatic ore deposit, skarns, ludwigite type locality 

Geomorphological features, Salt massif, dissolution features, caves, karren, lakes 
erosional and depositional Caves on U. Jurassic-L. Cretaceous limestones, Gorj district 
processes, landforms Cave, karst, lake, arch, Mehendinte district 

Caves, carbonate mineralogy, unique stalagmites, Mehendinte Dst. 
Caves, moncrystals and aggregates carbonate, Cluj district 
Caves, some ice filled, most important European large vertical gallery, 
Alba district 
Karstic gorges, on Upper Jurassic limestones, Cluj district 
Erosional landforms, wind and freeze/thaw processes on Cretaceous conglomerate 
Erosional landforms, pillars in Neogene volcanics 

and landscapes Landscape determined by basalt column forms 

Astroblemes 
Continental or oceanic-
scalegeological features, 
relationships 
of tectonic plates and 
terrains 

Submarine 
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Historic. for development 
of geological science. 

Russia 
Stratigraphic 

Quaternary 

Phanerozoic 

Proterozoic 

Archaean 
Palaeo-environmental 

Palaeobiological 

Igneous, metamorphic 
and sedimentary 
petrology, textures and 
structures, events 
and provinces 

Minereconomic 

Structural 

Geomorphological 
features, erosional and 
depositional processes, 
landforms and landscapes 

Astroblemes 

Continental or oceanic
scale geological features, 
relationships of tectonic 
plates and terrains 

Submarine 

Historic, for development 
of geological science. 

Slovakia 
Stratigraphic 

Quaternary 

Phanerozoic 
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Regional stratotypes for stages of Carboniferous, Russian Platform 
Stratotypes of Asselian (Pia), Sakmarian (Pis), 
Artinskian (Plar), Kungurian (Plk) stages, Urals & surrounding area 
Regional stratotypes for Upper Permian, Urals & surrounding area 
Stratotype of Olenekian stage (Tio), Yakutia 

Riphean regional stratotypes, S. Urals 

Oldest (D2) coal, Barzass deposit, SW Siberia 
Permian reefs (shikhans), S. Urals 

Vendian metazoa, Zimny bereg, W. Sea 
Mesozoic insects S. Siberia 
Early Oligocene plants, Pasekovo, Russian Platform 
Permian-Triassic tetrapods Russian Platform 
Miocene plants & Pleistocene mammals, Mamont Hill, Yakutia 

Alkaline massifs, Khibiny & Kovdor, Kola Peninsula 
Volcanoes/geysers Kamchatka 
Alkaline massif, Synnyr, E. Siberia 

charoite, E. Siberia 
shungite, Karelia 
volkonskoite, W. Urals 

Great diversity of rare minerals, limen Reserve, Urals 

Glacial landforms, Voldozero National Park, Karelia 
Aeolian Sarykum Barchan, the largest in Europe, Dagestan 

Popigai, Kara, Putchezh-Katunki 

Morna depression E. Yakutia 
Baikal rift system 

111-11 millennium B.C. Copper Mine, Kargala., S.Urals 

East Slovakian Neogene Basin, loess-like loams and fossil soils, Holsteinian, Saalian 
Vysoke Tatry Mts,periglacial polygenetic accumulations. M. - L.Pieistocene 
Vysoke Tatry Mts, Nova Lesna Beds glacifluvial sands. (?Biber) 
Vysoke Tatry Mts, Vavriovo Beds - glacifluvial gravels and sands (Mindel) 
Nitrianska pahorkatina hills, fossil soil complex (red clays - red soils); Lukaeova 
Beds - fluviolimnic sandy gravels. Lower Pleistocene 
Nitrianska pahorkatina hills, loess and fossil soils with volcanic ash. Middle Pleistocene 
Tmavska pahorkatina hills, loess and fossil soils complex. Middle/Late Pleistocene 
Cerova vrchovina upland, fluvial sediments with basalt lava flow and fossil soils above. Lower 
Pleistocene 
Lueenska kotlina Basin, fluvial sediments (Lower Pleistocene) with basalt lava flow above, loess and 
fossil soils (Middle/Late Pleistocene) 
Nizke Tatry Mts, Travertines. Late Pliocene/Lower-Middle Pleistocene 
Homadska kotlina Basin travertine mould, present travertine deposition, Late Pleistocene/Holocene 

South-Slovakian Basin, Central Paratethys stratigraphic and facies- stratotype of the Egerian 
transgressive conglomerate and limestones 
Vienna Basin Slovak littoral conglomerate-sandstone facies, transgressive onlap over the Pieniny 
Klippen Belt, Eggenburgian 
Vienna Basin, Karpatian off-shore aleuropelites with rich indexfauna; littoral 
Upper Badenian shoreface sediments 



nvironmental 

tological 

Danube Basin, Pannonian clayey sediments of the lvanka Fm. 
East-Slovakian Neogene Basin, Sarmatian Stretava Fm., deltaic and shallow marine clastics. beach and 
shoreface deposits; Late Badenian Kleovo Fm., Gilbert type deltaic deposits. 
Lower Oligocene Biely Potok Fm. sandstones 
Oligocene Kemarok Beds type locality Triassic- Cretaceous profile of the Tatric envelope sequence 
Transgressive Middle Eocene sediments (Borove Fm.) on the karstified 
Triassic limestone, large foraminifers, 
Eocene flysch Bystrica Beds, Magura Unit 
Eocene flysch Belovea Beds, Magura Unit 
Transgressive Priabonian Borovska Fm. conglomerates on the Triassic dolomites 
Transgressive Upper Lutetian of the Borovska Fm. on the Klippen Belt. 
Lower Priabonian Pucov conglomerates, submarine slump body. 
Eocene Kyeera Beds. flysch, Magura Unit. 
Eocene Flysch of the Zuberec Fm. 
Olistostrome body in Eocene flysch sequence of the Pieniny Klippen Belt 
Priabonian chaotic conglomerates with intraclasts of the Pucov Beds. 
Paleocene- Oligocene flysch sequences of the Dukla Unit. 
Priabonian Tomaovce Beds, sandstones, siltstones, molluscan macrofauna. 
Senonian flysch of the Magura Unit; Middle- U. Jurassic Dogger rocks, radiolarian limestones, 
radiolarites 
Jurassic of the Pieniny Klippen Belt, 
Carpathian Keuper Fm. (Norian) of the Krisna nappe 
Carnian Lunz Beds of the Choe nappe 
Type Lotharingian Allgau Beds (Fieckenmergel) 
Type Meliata Unit and Meliata Fm, Jurassic with Triassic olistoliths 
Upper Permian to Lower Triassic upper Goealtovo Fm.- lagoonal sediments, sandy dolomitic 
limestones and shales. 
Upper Permian braided river sediments, cyclic Tatricum-autochthonous unit 
Upper Permian braided stream deposits sandstones/conglomerates with dominant arkosic material. 
sporadic volcanoclastic horizons 
Lower to Upper Permian red beds with dolomites, gypsum and caliche. 
Polyphase synsedimentary andesite-basalt volcanism of continental tholeiitic magmatic type. 
Lower-Upper Permian, Brusno and Predajnt Fms. arkosic sediments: volcanic horizon in middle, 
megacyclic sequence 
Lower Permian alluvial fan conglomerates: structurally and mineralogically immature. 
Permian synsedimentary andesites and rhyolitic ignimbrites corresponding to calc-alkaline magmatic 
trend. Volcanoclastic/mixed sediments indicative of highly explosive volcanism. 
Permian U. Petrova Hora Fm. claystones, siltstones and localised redeposited volcaniclastics. Low
energy streamflow sandstones pre-date alluvial fan. Asymmetric wave ripples. 
Permian Basal Goealtovo Group, oligomict conglomerates, alluvial deposits, mostly stream-channel and 
sheet-flood deposits of the typical verrucano facies. 
Stephanian C-D - Permian upward-coarsening sequence; transition delta-shallow water to continental, 
fluvial. 
Stephanian B-C regressive clastic sequence. Syngenetic dacite, andesite volcanism. 
Westphalian delta-fan deposits, include diverse polymict boulder conglomerates. 
Visean - Serpukhovian flysh-like clastics - metaclastics interlayered with metabasalts and basaltic 
metavolcanoclastics. above are neritic and littoral dolomitic shales, dolomites, magnesites. 
Westphalian B-C shallow water foreshore carbonate horizon, rich fauna, associated with fine basaltic 
metavolcanoclastics and scarce effusions of high-K tholeiitic basalts. 

Travertines with cast of a brain cast of Homo neanderthalensis ( 120.000 BP). 
Large foraminifers and macrofauna in the Borove Fm. Upper Lutetian 
Late Pliocene maar sediments with Vertebrata fauna. 
The youngest volcano in Slovakia (180.000 BP) with basalt lava flow on Middle Pleistocene fluvial 
gravels of the Hron terrace, covered by last interglacial soil 
A metagneiss - a megaxenolite of the metamorphics in the surrounding granites. Palaeozoic 
Magmatic contact of two types of granitoids and diorite enclaves in granitoids. Carboniferous? 
Smrekovica tonalite (complete geochemical - isotopic characteristic). 
"pseudopillow" structures in gabbro in the anatexy and migmatites zone 
Porphyric granodiorites with subhorizontal foliations. Granitoid body is in a basement position to the 
Mesozoic rocks. Permian 
Basal diorite enclaves in the Sihla type granodiorite with several indications for mixing of two magmas. 
300 Ma. 
Ellipsoidal fragmentation of the weakly cemented conglomerates and sandstones of the Biely potok Fm. 
Oligocene-Miocene (Egerian) Early Badenian submarine andesite volcanics - hornblende - hypersthene 
andesite extrusive dome and related hyaloclastite breccias, breccia flow deposits, reworked 
phreatomagmatic pyroclastic rocks and conglomerates. 
Early/Middle Badenian Blyskavica Fm., basaltic andesite lava flows and related hyaloclastite breccias. 
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Sarmatian Abeina and Veka Detva Fms., alternating pyroxene and hornblende-pyroxene andesite 
epiclastic volcanic breccias, reworked pyroclastic breccias, rare pyroclastic flow deposits and lava 
flows, capped by pyroxene andesite lava flows of the Vekaa Detva Fm. 
Badenian Sebechleby Fm., alternating pyroxene and hornblende-pyroxene andesite mud flow deposits 
with conglomerates and sandstones of coastal zone. 
Baden ian Sebechleby Fm. I Plaovce Member, age - fauna-bearing tuffaceous siltstones with a 
conglomerate/sandstone slump and density currents bodies filling erosion channels. 
Early/Middle Sarmatian Breznica Complex - crosscut of a large fan on stratovolcano, made up by 
alternating andesite mudflow, debris flow and hyperconcentrated flow deposits (epiclastic breccias), 
pyroclastic flow deposits and lava flows. 
Late Sarmatian Jastraba Fm., rhyolite extrusive dome with well preserved glassy margin and related 
hyaloclastite breccias. 
Early/Middle Sarmatian Remata Fm., alternating pyroxene andesite lava flows, epiclastic breccias, 
capping pyroclastic flow deposits. 
Pannonian high-alumina basalt dyke cutting Late Sarmatian conglomerates and remnants of a related 
tuff cone -phreatomagmatic surge and fall palagonite tuffs with numerous bombs. 
Late Baden ian Kremnicky Fm .• thick hornblende-pyroxene andesite lava flows with characteristic platty 
jointing at the base and coarse blocky breccias at the top. 
Late Badenian Krahule Fm., biotite-hornblende andesite dome flow with related hyaloclastite breccias 
at the base, oxidised block-Java breccias at the top. 
Early Badenian Kamenec Fm. - conglomerates and sandstones overlain by remnants of the coal-bearing 
Novaky Fm .. 
Baden ian Pokoradz Fm. - basal shallow marine sandstone overlain by mud flow (lahar) deposit, fine to 
coarse conglomerates and capping pyroclastic flow deposits. Features of large-scale sliding on 
underlying 
Early Miocene sediments. 
Pliocene Cerova Basalt Fm. - alkali-olivine basalt diatreme with palagonite tuff/scoria filling. Processes 
of diatreme formation documented by textures. 
Central zone of the Sarmatian Rankovce Fm. (volcano)- remnants of volcanic cone- alternating thin 
and highly brecciated pyroxene andesite lava flows, pyroclastic breccias, agglomerates and tuffs. 

Mineralogical, economic granite pegmatite body with more than 60 mineral forms 
Oil-field water spring, Eocene Zl'n Fill., flysch Magura Unit. 
Outcrops of the Spitaler base-metal epithermal vein with remnants of medieval mining 
Dubn'k opal mines, Slinske vrchy Mts 
Abandoned medieval precious opal mines. 

Structural Nappe structures of the Western Carpathians- contact (Late Cretaceous) between the Kr'sna and the 
Choe nappes 
Natural outcrop of banded amphibolites at a contact of the Hercynian nappe structure. 
Contact of crystalline and Mesozoic rocks of the Murao nappe unit, exposed along important Murao 
fault 
Tectonic slice of the Magura Unit Eocene sandstones, in the Pieniny Klippen Belt 

Geomorphological features, Unique gravitational disintegration of the Dreven'k travertine mound by creep movements. 
erosional and depositional Rock slide - an impressive feature of a deep-seated gravitational deformation. Holocene 
processes, landforms Handlova landslide -the largest and best documented landslide in Slovakia, triggered by heavy 
and landscapes precipitation, Holocene 
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Proterozoic 
Archaean 
Palaeobiological 

Palaeo environmental 

Igneous, metamorphic 
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Caves of the Slovensky Kras and Aggtelek karst 
The largest Slovak cave - total length of more than 25 km 

Subduction-accretionary complex of the Triassic-Jurassic geological features, 
Meliatic ocean, with exhumed blue-schist complexes 

Geoarchaeological central Spain 

Neogene mammals SW Spain 
Mesozoic-Cenozoic insects NE Spain 
Mesozoic biotas/inchofacies Iberian Range 
Cambrian biotas Aragon 

Ultrabasic of Rondas Serrnnia 
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Sweden 
Stratigraphic 
Quaternary 

Phanerozoic 

Proterozoic 

~ 

f':lbeoenvironmental 

Plbeontological 

Cenozoic volcanism C., S., and NE Spain 
Volcanism Canarias 
Metamorphic complex coast 
Endoreic C. Spain 
Sulpher Piritica Faja 
Cinnabar Almaden 
Ancient auriferous deposits NE Spain 
Structural Diapirs NE Spain 
Sand dunes South 
Karst, carbonate and evaporitic Andalucia 
and depositional processes, Glacial landforms of Pyrenees 
Deltas Mediterranean coast 
Granitic morphology Central System 
Desert SW Spain 
Central Range-Picos de Europa 

Baltic Lake shores and sediments up to c. 150m, 13,000- 10,300 BP 
Yoldia Sea shores and sediments up to c. 220m, 11,300- 9,500 BP 
Ancylus Lake shores and sediments up to c. 285 m, 
9,500 - 8,000 BP 
Littorina Sea shores and sediments up to ca 90 m, 8,000 BP 
Ice margins, e g the Baltic Ice lobe margins in resund Region, the Gothenburg moraine in W. Sweden, 
the Fennoscandian lee-marginal zone with terminal moraines, ice-margin deltas etc. 
De Geer moraines and varves 
Varve chronology age c. 12,000- 9,000BP 
Interstadials: Jamtland (Brorup); Tarend~ (Odderade) Pre-Weichselian Veiki moraine (palimpsest) 
Preglacial bedrock surfaces and weathering phenomena 
Holsteinian Interglacial, Dingelvik, Dalsland; 
Eemian Interglacial gyttja and peat, Stenberget, Skane 
Tertiary/Cretaceous sequences and events, sedimentology, faunal development. 
Triassic/Permian history sedimentology, faunal development (S. Sweden) 
Late Palaeozoic influence on S Sweden (Carboniferous-Permian ) 
Old Red Sandstone Continent evolution (Llandovery\ Pridoli, Jemtland \Dalarna\ Gotland- Sk'ene 
Ordovician stratotypes in intercontinental correlation 
Silurian faunal migration in relation to an advancing ORC Central \S. Sweden) 
Pre-Caledonian development, sedimentology and faunal distribution 
Lower Palaeozoic sequences (Cambrian - L. Devonian~ platform and margin history 
Late Proterozoic sedimentary and igneous history 
Visingso Gr., 
Almesakra Gr., 
Dala Sst Gr. 
Blekinge Region 
SW. Scandinavian Province, E. and W. segment of gneiss 
Early Proterozoic igneous and sedimentary history Trans-Scandinavian Igneous Belt (TIB) Groups & 
Formations 
Svecokarelian province 
Svecofennian incl. Kalevian segment 
Lapponian - Jatulian segment 
Lapland archean segment 
Proterozoic (palaeo )environments of stromatolites 
Lower Palaeozoic palaeoecology Baltoscandian Platform 
Lower Palaeozoic palaeoecology at the Baltica margin 
Bioherms and surrounding facies Silurian 
Late Ordovician carbonate mounds and its endemic faunas 
Palaeocological provinces vs. faunal distribution in time 
Vendian faunas inN. Lapland 
Cambrian trilobite and other faunal evolution in pelagic environments (Scania \S. Lapland) 
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Ordovician Baltic faunas in relation to Laurentian and Siberian (S \Central Sweden) 

Alnon and Sarna alkali rocks 
S. Sw. thrust and mylonite zone, Gneiss provinces 

South-central ore province (Bergslagen) 
Skellefte volcanic sulphide belt 
Norrbotten ore province 
Caledonian orogenic development and metamorphic history, interrelations to Laurentia and Siberian plate 
Svecokarelian folding and plutonic structural influence 
Folding and metamorphosis in SW and SE Sweden 
Sveco-norvegian folding and metamorphosis 
Neoproterozoic faulting 
Late Palaeozoic faulting 
Eskers, moraines, kames, drumlins, deltas, 
erosional and depositional aeolian deposits - dunes, varved basin infill 
Weathering phenomena - pre- and postglacial 
Fluvial - potholes, canyons, outwash 
Glacial - roches moutonees 
Siljan, Lockne, Granby, Mien and others 

Bjforkvattnet-Vi risen 
Caledonian nappes 
Tornquist Zone in Scania 

reference localities. palaeontological, sedimentological or mineralogical stratotypes Djupadalen. 
Andrarum, Ytterby, Lengban 
Scania, Gotland, J(jnnekulle, Siljan Area 
Late Proterozoic-Vendian to Ordovician transgressive sequences 
Caledonian nappes de Geer varve chronology and moraines 

Neogene along the flanks of Fruska Gora 
Pcinja Eocene 
Jadar Palaeozoic 
Jurassic Ophiolitic melange 
Lower Cretaceous paraflysch 
Upper Cretaceous Toplica Flysch, Ljig Flysch 
Rudnik paraflysch 
Upper Cretaceous of the eastern Kopaonik 
Fruska Gora Upper Cretaceous flysch 
Kladnica series (braided rivers) 
Zlatibor Triassic platform (from the Bioturbate F. -Dachstein and Lofer) 
Ophiolitic Melange 
Kosovska Mitrovica Flysch 
Upper Palaeozoic of northern Montenegro 
Devonian Flysch 
Zdrelo Triassic 
Upper Jurassic to Lower Cretaceous Danube 
Sinaia Formation 
Upper Cretaceous Mokranje Flysch 

Permian to Lower Cretaceous Stara Planina 

Igneous: Vidovica pegmatites 
Lower Paleozoic Vlajna granite 
Hercynian Bujanovac granite 
Jastrebac Paleogene granodiorite 
Kursumlija basites 
Kopaonik, Zeljin, Bukulja, Cer, Boranja granodiorites 
Ibar volcanics 
Volcanic-sedimentary Bjelasica Triassic 
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Geomorphological features, 
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,rocesses, landforms 
.:1 landscapes 

A.srroblemes 

Junik granitoid 
Gomjani granite 
Neresnica Granite 
Deli Jovan and Zaglavak gabbro massifs 
Volcanics of the Timok Eruptive Area 
Sedimentary: Bela Stena Neogene sediments 
Upper Cretaceous Durmitor Flysch sediments 
Permian red bed sandstone sediments 
Metamorphics: Konculj and Stalac migmatites 
Vrsacko Brdo gneisses 
Riphean-Cambrian Vlasina series 
Surdulica Paleogene granodiorite with migmatites 
Vencac marble 
"High Kopaonik Series" - metamorphosed Triassic 
' 'Trepca series"- metamorphosed Triassic 
Triassic metamorphics of the Fruska Gora 
I bar ultramafites 
Zlatibor ultramafite with metamorphic Ophiolitic melange 
Koznica serpentinite 
Drina-lvanjica Palaeozoics 
Palaeozoic (Riphean-Cambrian to Devonian) of the Kucaj Mt. 

Volcano-sedimentary Bjelasica Triassic; Pb-Zn mines 

Stragari recumbent anticline 
Jelica melange zone 
Gravity nappes of the Zlatibor area Liskova (Homolje) Precambrian metamorphics 
Tekija and Sip metamorphic klippen 

Colllinental or oceanic-scale 
p:ological features, 
Jdaionships of tectonic 
flbles and terrains 

Wxnarine 

lmroric, for development 
.t !I=Oiogical science 

l.Uaine 
Slraig:raphic 

o--mary 

"-crozoic 

Chemozem type sites 
Dnieper (Saalian) ice-limit erratics 
Pleistocene marine sequence Kerch glacial/loess sequence M. Dnieper loess M&S Ukraine 
Dnieper (Saalian) glacial sequences N. Ukraine 
Oka (Mindel) glacial sequences W. Ukraine 
Fossil peatbogs of Likhvin (Holsteinian) in terglacial of w. Ukraine 
Fossil peatbogs of Mikulino (Eemian) 
Interglacial of Middle Dnieper Region 

Vendian-Devonian Podolya 
Siluran-Devonian boundary beds 
Devonian sequences Donets Variscan massif 
Carboniferous sequences Donets massif 
L. Permian sequences Donets 
Triassic sequences Donets & Carpathians 
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U.Triassic flysch Crimea 
L-M. Jurassic sequences Donets & M. Dnieper 
L. Cretaceous Podolye 
L. Cretaceous Crimea 
U. Cretaceous Yolyn, Donets and Novgorod 
U. Cretaceous Carpathians 
Paleogene Carpathians & Crimean foothills 
Eocene sequences Dnieper-Donets 
Oligocene sequences Carpathians & Dnieper 
Miocene Precarpathians & Dnieper 
L. Miocene Ternopil-Dniester 
M. Miocene of Precarpathians 
Miocene-Pliocene Konka 
Marine Pliocene Kerch 
Continental Pliocene Crimea 
Pliocene marine-continental correlation Odessa 

Granites, basics & ultrabasics Ovruch, Korosten & Priazovye 
L. Proterozoic granites Kirovograd-Zhytomir 
Complex L. Proterozoic diorites, gabbro-norite of Osnitsa 

Granites. charnockites and gneisses Ukraine crystalline shield 
Iron ores Saksagen 
Miocene reefs Podolya 
Carboniferous forest 
Eocene browncoal Kirovograd 
Permian reef system 
Upper Silurian reef system 

Early Quaternary biota. mammalian, Prichernomorsk Region 
M. Pleistocene mammal sites of M. Dnieper Region 
Mamooth sites of Northern Ukraine 
Cave bear sites of Crimean mountains 
Vendian algae 
Late Silurian plants 
U.Sillurian-Devonian plants M. Dniester 
Cretaceous biotas · 
Paleocene fauna Cherkassy Eocene molluscs Zadonets 
Miocene plants Zaporizhya, Ternopil & Kirovograd 
Miocene fish 
Pliocene biota Odessa catacombs 
Paleocene fauna of Dnieper-Donets depression 
Eocene-Oligocene palaeontological sequences M. Dnieper 
Miocene reef system of Crimea 
Miocene plants Zaporizhya, Ternopil & Kirovograd 
Miocene fish 
Pliocene biota Odessa catacombs 
volcanoes Transcarpathians 
Jurassic volcanics Crimea 
Riphean basalts 

ozokerite Carpathians 
kaolinite Ukraine crystalline shield 
lead-zinc Donets Variscan massif 
hydrothermal mines Carpathians 
palygorskite/bentonite Ukraine crystalline shield 
Iron ores of Krivii Rig (Pre-Cambrian) 
Iron ores of Kerch (Pliocene) 
Manganese ores of Nikopol (Oligocene) 
Mercury sources of Donetsk 
Titanitic Iron ore sources of Polesye 
Graphite sources of Ukrainian Crystalline Shield 
Sulphur sources of Carpathians 
Rock salts of Donbass Region 
Minerals of Pegmatite veins of Ukrainian Crystalline Shield 
Kaolinite of Ukrainian Crystalline hield 
Mineral associations (amethyst, chalcedony, onyx, corner! ian per) of veins in igneous rocks of Crimea 
Wathering crust of tuffs ofTranscarpathians 
Veins of iceland spar of eastern Crimea 
Base metal mineralization (galena, sphalerite, smithsonite, cerussire) of Precarpathians 
Ilmenite placers (Oligocene) of Dnieper-Donets Depression 
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salt tectonics Dniepertrranscarpathians 
mud volcanoes Indoi-Kerch 
gothic folds of Carpathians 
Vasilevski fault of Pre-cambrian and Devonian rocks of Donetsk Region 
Faults of Volcanic Carpathians (Alpine) 
karst lakes of Yolyn 
Crimea c:~rbonate caves 
Donets salt karst 
Gypsum caves Podolya 
Erosional landforms Dnieper 
landslides Carpathians & Crimea 
Crimea canyons 
Pinnacles of crystalline rocks of Ukrainian Shield 
Pinnacles of Cretaceous rocks of Donetsk Region 
Mud volcanoes of Kerch Peninsula 
Caves in igneous rocks of Carpathians 
Sand dunes of Lower Dnieper 
Danube delta system 
Astroblemes of Ukrainian crystalline shield 

Acheulian-mesolithic sites Transcarpathians 
Palaeolithic Crimean caves 
Upper Paleolithic site of middle Dnieper Region 
Mousterian sites of Dniester Region 
Final palaelithic sites of Donetsk region 
Neolithic sites of middle Dnieper Region 
Bronze age sites of Donetsk Region 
Scythian sites of lower Dnieper Region 
Heathen temples in Carpathian rocks 
Medieval cave towns in cuestas of Crimea 
The oldest mining of Donetsk coal basin 
The first oil mine of Precarpathians 

Thames terrace stratigraphy Pleistocene multiple glacial/interglacial sequence 
Wiechselian ice limits S. Wales 
Anglian (Oxygen Isotope 180 12) ice limit/tills 
Cromerian interglacial Norfolk 
Saalian sequences Thames 
Late Pleistocene Interglacial/glacial cave/beach sediments (Saalian-Weichselian) S. Wales 
Late Pleistocene Interglacial (OIS 7, 5e) raised beaches S. England, Cornwall, S. Wales 
Cambrian type area north Wales, SW Wales 
Ordovician (Arenig, Llanvirn. Llandeilo and Caradoc) type area Wales 
L. Silurian (Llandovery) stratotypes S. Wales 
Silurian shelf-basin transition, classical Ludlow-Wenlock sequences Welsh Borders 
Type Devonian (marine) carbonates and clastics Devon 
Old Red Sandstone stratigraphynacustrine and fluvial environments, Orcadian basin and S-W. Wales 
L. Carboniferous Carboniferous Limestone of Pennines and paralic sequences of S. Scotland 
U. Carboniferous Millstone Grit deltaic systems Yorkshire, Derbyshire and Lancashire 
Best U. Carboniferous coal-measures in Europe, S.Wales 
U. Carboniferous regional boundary stratotypes 
U. Carboniferous Coal Measures in coastal sections, undeformed by Variscan Orogeny, NE England 
U. Carboniferous red beds, marginal coals and tectonic controls of sedimentation W. England 
Late Permian Zechstein Sea deposits, evaporites etc NE England 
Triassic-Jurassic boundary beds Somerset-Vale of Glamorgan 
Permian-Triassic red bed sequence of Devon coast 
Basal Jurassic marginal marine and basal unconformity, Wales 
L. Jurassic, classic marine Hettangian-Toarcian, west Dorset 
Aalenian-Bajocian condensed marine sequences Dorset etc 
Marine Oxfordian, Kimmeridgian and Portlandian of east Dorset 
Jurassic-Cretaceous marine/non-marine transition beds Dorset-Wiltshire 
L. Cretaceous type Wealden, stratigraphy and fluviatile and lacustrine environments of Weald 
Sub-Albian regional unconformity Dorset-Devon 
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U. Cretaceous Chalk stratigraphy Kent 
Early Tertiary Hampshire basin 
Basal Tertiary Kent 
Late Proterozoic red beds (Torridonian ) NW Scotland 
Archaean/Proterozoic Lewisian (Scourian and Laxfordian), NW Scotland 
Late Triassic desert wadi fills S. Wales 
Latest Jurassic complex marginal marine/non-marine Wiltshir 
Late Silurian agnathans Lesmahagow 
Early vascular plants, and major land plant radiation, Late Silurian-Devonian, Old Red SandstoneS. Wales 
Old Red Sandstone agnathans/fish, Orcadian Cuvette. Welsh Borders 
Lower Devonian petrified 3D flora, 'insects' 
Lower Carboniferous plant petrifactions, fern and gymnosperm evolution, S. Scotland 
Upper Carboniferous Coal Measure, best Westphalian plants S. Wales 
L. Carboniferous fish, first reptiles S. Scotland/Midland Valley 
Upper Carboniferous Coal Measure insects faunas, W. England/S. Wales 
Elgin Triassic mammal-like reptiles 
Fissure faunas/floras late Triassic, first mammals worldwide 
Late Triassic insects W. England 
Early Jurassic marine reptiles. insects 
Middle Jurassic plants central-eastern England, best worldwide 
Middle Jurassic mammals faunas, richest worldwide 
Late Jurassic-Early Cretaceous mammals, reptiles, insects Isle of Purbeck 
Wealden plants, classic L. Cretaceous floras. and insects, Weald 
L. Cretaceous Wealden dinosaurs Isle of Wight 
Cretaceous insects in am be, Isle of Wight 
Paleogene best paratropical rainforests, floral collapse with cooling London/Hampshire basins 
Paleogene Brito-Arctic floral province 
Oligocene insect faunas Hampshire basin 
Tertiary igneous lavas/intrusions Inner Hebrides, opening sedimentary petrolology, N. Atlantic 
Permo-Carboniferous volcanic vents of Edinburgh 
Lizard ophiolite, melange. mantle rocks, pillow lavas etc Hercynian sea floor 
Devonian-Permian igneous SW England, post-orogenic granites 
Ordovician-Silurian volcanics, south side L. Palaeozoic Iapetus Ocean, Wales 
Metasomatic mineralisation post-granite, tin etc Cornwall 
Polymetallic ores in Triassic sandstones NW England 
Platinurnlchromite of Shetland Caledonian ophiolite 
Gold belt in L. Palaeozoic of N. Wales 
Mississippi type fluorite-lead zinc ore field of Pennines 
Barium mineralisation, exhalitive and stratiform in Dalradian (metamorphic Caledonides) 
Haematite. post-Carboniferous, in Cumbria 
Variscan front structures S. Wales 
Variscan tear faults, major S. Wales disturbances 
Grampian Caledinian orogenic event 
Chesi l beach tombolo 
Erosional structure/lithology-controlled coast E. Dorset 
Rias west Wales, Devon/Cornwall 
Cuspate foreland Dungeness 
Granite tors Devon/Cornwall 
Giant's causeway 

Subduction N. edge of Iapetus, accretionary prism, S. Scotland 

Huttons section Salisbury Crags. Edinburgh 
Classical unconformities e.g. de Ia Beche unconformity M. Jurassic on Carboniferous described 1822 
Portrush fossiliferous Lias/ Tertiary intrusions, settled neptunist: plutonist debate 
Hutton 1795 angular unconformities S. Scotland 
S. S. Buckman condensed M. Jurassic S. England 
First described pre-Tertiary mammals, M. Jurassic England 
Caldera subsidence hypothesis (Glen Coe and ben Nevis) 
Magmatic origin for granite, Hutton (Glen Tilt) 
Barrovian metamorphic zones (Grampian Highlands) 
Identification of submarine welding of ash flows (Capel Curig) 


