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Foreword 

Four Cornerstones 
by EurGeol. Prof Dr. Jstvan Berczi, President 

Dear Readers, 
The Council Meeting in Porto 

summarized what we are going to 
do to transform the EFG into a strong civil 
organization. Four cornerstones have been 
identified as follows: 

- Sustainability: efforts to maintain, cul
tivate and develop the organization as 
a safeguard of professional excellence 

- Visibility: extend our national influ
ence and reach 

- Credibility: observe rules of profes
sional ethics in the practice of the pro
fession across international bounda
ries 

- Portability: achieve global recognition 
of our professional credentials. 

Responsibilities of Council Members, 
National Associations and EurGeols in 
improving the position of the EFG, have 
been defined as follows: 

- Participate/assist in identifying addi
tional financial sources for EFG 

- Participate/assist in the implementation 
of action plans nominating responsible 
persons and deadlines 

- Assist the permanent dialogue devel
oped and cultivated by the Board and 
the Brussels Office with fellow Euro
pean/ global organizations active in the 
field of Earth Science and engineering 
(Eurogeosurveys, Euromines) as well 
as DGs of the EC and Committees of 
theEP 

- Assist the Board/Brussels Office with 
revising, commenting on electronically 
distributed documents timely and pro
fessionally 

- Assist the Editor of the Magazine with 
recruiting articles, advertisers, spon
sors, and publicize the new issues 

- Assist the Electronic Communication 
Manager in distributing, publicizing 
EU documents, EFG documents, e
newsletter in the respective countries. 

Simultaneously. the weaknesses as barri
ers in implementing the ambitious goals 
of the Federation have been identified as 
follows: 

- the lack of consistent/determined 
efforts to find additional sources for 

the budget, as demonstrated by the 
spectacular failure of the Fund Raising 
Campaign which had been launched 
in Prague with acclamation and now 
phased out after exponentially declin
ing enthusiasm 

- poor personal connections to/poor net
working channels towards the decision 
makers 

- poor publicity for the Federation 
within the terrains of the NAs is the 
main reason for the difficulty in find
ing national sponsors for the NAs to 
contribute to the Federation's budget. 
International visibility and participa
tion in paying actions cannot replace 
the national contributions. 

Consequently, our strategic actions should 
be re-arranged to give priority to those 
improving the financial/budget position of 
the Federation as follows: 

- Start the e-Ieaming platform of the web 
page: www.eurogeologists.de 

- Devise a clear CPD programme to 
increase the number of active and long 
term Euro Geologists 

- Organize conferences/courses as 
opportunities to achieve CPD related 
and budgetary targets 

- Introduce corporate membership within 
EFG 

- Retain EFG reputation achieved by 
corresponding WGs in the fields of 
Resources and Reserves Reporting and 
Natural Hazards 

- Set ambitious targets for other WGs 
particularly in topics of the Soil Ini
tiative and Water Resources Manage
ment. 

Are these points too much or too few? It 
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The European - Unesco Geoparks 
network: tourism, geoheritage and 

landscape 

Until recently Earth scientists, unlike 
biologists, did little to promote public 
interest in geology. This was changed 
by the Geopark initiative from four 
European countries. Now, six years 
later, more than twenty four coun
tries are involved worldwide, and 
many more are expected to follow. 
This article gives an impression of 
what a Geopark is and what is needed 
to become one. Geoparks, apart from 
bringing entertainment and educa
tion, assist the regional economy, 
while focussing on sustainable devel
opment, public participation and pres
ervation of scientifically valuable sites 
and landscapes. The role Geoparks 
can play in raising public awareness 
for Earth Sciences and issues such 
as sustainable land management and 
landscape quality should not be under
estimated 

Geoparks 
u Ii/ 

C) 

0 

Only geoparks belonging to the networks can use 
these logos. The trademark European Geopark 
is protected and registered in all European coun
tries, which does not apply to the simple term 
geopark which anybody can use. 
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by Hanneke van den Ancker1 

Jusqu'a une epoque recente, les geo
logues, a la difference des biologistes, 
n'etaient guere impliques dans la pro
motion de la geologie aupres du grand 
public. Cela a change avec la crea
tion de pares geologiques, initiatives 
prises au depart, par 4 pays europeens. 
Aujourd'hui, six annees plus tard, plus 
de 24 pays dans le monde ont suivi cette 
initiative et beaucoup d'autres pays vont 
suivre cet exemple. Cet article indique 
en quoi consiste un pare geologique et 
que faut-il pour en creer un nouveau. 
Les pares geologiques, en dehors de leur 
apport au niveau loisir et education, ont 
un impact sur l'economie regionale tout 
en mettant l'accent sur le developpe
ment durable, la participation du public 
et la preservation des sites scientifiques 
remarquables et des paysages. Le role 
que les pares geologiques peuventjouer 
pour l'eveil et la sensibilisation du public 
aux Sciences de la terre et aux themes 
tels que la gestion durable en matiere 
d'equipement ainsi que la preservation 
des paysages classes n'est pas a sous 
estimer. 

From 17 - 21 September 2006 a very 
lively and successful 2nd Unesco 
Geopark Meeting took place in Bel

fast, N. Ireland. The fast-growing Euro
pean Geoparks network took off in 2000 
with four geoparks in Germany, Greece, 
France and Spain, respectively. The qual
ity and success of the European Geoparks 
encouraged China and Unesco in 2004 to 
join the geopark initiative. The standards 
of the European network were more or 
less copied and both networks started a 
close cooperation. Within half a year it 
was agreed that the European Geoparks 
had enough geoheritage quality to receive 
the Unesco Geoparks label. 

Now, six years later, there are 50 

1Coordinator EFG expert group: 
Geological Heritage and Soil Protec
tion 

Hasta hace poco los cientfficos del 
campo de la ciencias de la Tierra, 
hicieron bien poco para promover el 
interes del publico en la geologfa. 
Esto cambio gracias a la iniciativa 
de los Geoparques de cuatro pafse4s 
europeos. Hoy, seis anos despues, 
estan implicados mas de veinticuatro 
pafses de todo el mundo y se espera 
la participacion de muchos mas. Este 
trabajo da una vision de lo que son los 
Geoparques y lo que hace falta para 
convertirse en uno. Los Geoparques, 
ademas de traer diversion y edu
cacion, ayudan a la economfa regional 
al mismo tiempo que se centran en el 
desarrollo sostenible, la participacion 
ciudadana y la conservacion de lugares 
y paisajes de valor cientffico. El papel 
que pueden jugar los Geoparques para 
aumentar la percepcion publica sobre 
las Ciencias de la Tierra y temas como 
la planificacion sostenible del territorio 
y la calidad del paisaje no se debe 
subestimar. 

Geoparks of which 30 are located in 
Europe (Fig. 1 ). Most other Geoparks are 
found in China. During the latest meeting, 
South America's Brazil was added to the 
global network. New territories expected 
to join the network within the coming years 
are Australia, Canada, India and Africa. In 
Europe, Kvarken Archipelago in Finland, 
already a World Heritage Site, Kerry in 
Ireland and Magma Geopark in Norway 
can be expected to join the network, while 
many regions in Eastern Europe are work
ing towards membership. Some countries 
are considering copying the initiative on 
a national level. Over the last year Ger
many added national geoparks in a national 
geopark network. 

Success brings new views: regulations 
to join become more strict and candidate 
regions have to function as geoparks for 



Figure 1. The location of the European Geoparks 

some time before being admitted to the 
network. In the future, with so many new 
regions interested in the EU support fund
ing that follows, it will become more dif
ficult to acquire European Europark status 
and regions may have to compete. The fast 
developments are one of the charms of 
this practical network; new solutions are 
constantly sought and one wonders where 
these networks will bring us in three years 
time. If things move on as fast as they have 
done in the past, more then 200 Geoparks 
might then have joined and a worldwide 
regional geopark network would then have 
developed. 

What is a Geopark? 
Geoparks are communal products centred 
around sustainable rural development 
of tourist and educational projects, with 
world quality geology and scenic land
scapes, combining archeological, ecologi-

cal, historical and cultural values. Other 
preconditions for recognition as a Geopark 
are the active participation and involve
ment of the local population in decision 
making and an economically and scientifi
cally sound management. There are no size 
restrictions; some parks are hardly larger 
than an urban park such as Hong Kong 
( according to my perception this area is not 
yet recognized as a geopark but is working 
hard to become one), whereas others can 
be about the size of a province. 

The Geopark initiatives are primarily 
financed through local and national efforts 
and supported by regional development 
funds of the European Union. Primarily 
the European Union programmes Interreg 
II and III and Leader+ have helped this 
network to emerge. 

How to qualify as a Geopark? 
It is not so very easy to qualify as a Geopark 

member. Self-evidently, a European and 
Unesco Geopark needs to possess world 
quality geoheritage and landscape. But 
as mentioned already, apart from this a 
geopark has to meet the standards set by the 
development of sustainable management 
of tourism and education, the continuous 
improvement of products, an economi
cally sound management plan, the active 
involvement of the local community 
and the support of the local government. 
The standards take local conditions into 
account. It is clear that criteria in densely 
populated areas differ from those in remote 
areas such as Northwest Scotland and Fin
land. The Odenwald Geopark for example 
has an easy access to academics interested 
in guiding tours because of the three uni
versities situated near this region, which 
in the north of Scotland will be difficult to 
find. Here, first aid and the safety of visitors 
during excursions get more attention. 

Another important prerequisite is that 
each Geopark has to provide two partici
pants in the network meetings organized 
twice a year. One person attending should 
have management expertise, the other has 
to be knowledgeable in earth sciences and 
landscape matters. The network is proud of 
its open and transparent structure directed 
at giving mutual support to members. 
The meetings are also the focal points of 
decision making, sharing information and 
expertise, solving problems, improvement 
of tools and search for new possibilities. 
The two coordinators of the European 
Geopark network are Patrick McKeever 
of the Geological Survey of Northern 
Ireland and Nicolas Zouros of the Natu
ral History Museum of Lesvos Petrified 
Forest (Fig.2). They prepare these meet
ings and participate in the evaluationswith 
the active support of their home institutes. 
Driving forces behind the realization of the 
Unesco Geopark were Dr. Eder ofUnesco 
with the support of Dr. Janoschek ofIUGS, 
the International Union of Geological Sci
ences, both now retired but still participat
ing in the network. 

Quality performance: Green - Yellow 
-Red cards 
The performance of a Geopark is evalu
ated every fourth year. An expert panel of 
the European Geopark Network and the 
Unesco Geopark Network will screen its 
books and products and will visit the area. 
The costs of the evaluation are carried 
by the geopark. A green card and award 
are given to those geoparks functioning 
according to the rules set by the network. 
A yellow card means that the aims set were 
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Figure 2. The two coordinators of the European Geopark network 
D,: Patrick McKeever of the Geological Survey of Northern Ireland 
and prof Dr. Nicolas Zouros of the Natural History Museum of 
Lesvos Petrified Forest. 

Figure 3. Prof dr. Aubrey 
Manning, broadcaster/or 
several popular BBC tel
evision programmes, one 
of which was Landscape 
Mysteries, stressed the 
importance of caring for 
our Earth. He concluded 
his lecture citing Edmund 
Burke 'he who did do 
nothing because he only 
could do little', encour
aging us to keep going 
even if we think it is of 
little importance. 

not fully reached, whereas a red card means 
the network is not functioning properly. 
It then gets a four year period to improve 
before it is disqualified. Within its recent 
history two members received a red card, 
of which one was readmitted this year. 

Meetings and Workshops 
The meetings and workshops organ
ized during the meetings are central to 
the Geopark process. In this 2nd Unesco 
Geopark meeting, nine thematic work
shops were organized to tackle actual 

problems in the network. Each theme was 
discussed in two sessions. The results were 
reported and discussed in the general meet
ing on the last day. 

How to get more information on the 
European - Unesco Geopark Network? 
More information on the geoparks network 
can be found on the website www.euro
peangeoparks.org. The application forms 
for the network will be sent to you on 
request by Sylvie Giraud from Reserve 
Geologique de Haute Provence, e-mail 

Marble Arch Cave 

address: s.giraud@resgeol04.org 

Marble Arch Geopark in Northern Ireland hosted the 2nd Unesco Geopark conference. With its characteristic image of extensive acidic 
peat bogs one does not easily associate Ireland with karst phenomena, but in fact half of the island is underlain by limestone. In or:der 
to be nominated as a European Geopark the visitor centre was improved, as was the quality of the guided tours, the infrastructure 
within the cave and the educational materials. To achieve these goals, the area received EU funding. Within the visitors centre a range 
of educational materials for children and adults 
can be bought which bear relationship to the 
geopark. The exhibi- tion focusses on how 
this specific cave and its environment developed, 
who discovered the cave and how research 
and research attributes changed over the years. 

A special comer of the visitor centre is dedi-
cated to the European and Unesco Geopark 
Network. A geologist of the Geological Survey 
of Northern Ireland is attached to the geopark. 
Marble Arch was already a popular attrac-
tion, but the number of local and international 
visitors has increased because of its improved 
quality. This is true for all geoparks, even more 
so for the Chinese. 

The terrains sur- rounding the cave show 
limestone geomorphol- ogy with a range of typi-
cal karst phenomena and related biodiversity. 
Local farmers are involved in the sustain-
able management of the environment. The Marble Arch Geopark was recently enlarged with the high and very scenic Mc Cuilcagh 
Mountain bordering the area and having thick blanket peats on its slopes. A bog restoration project was started in recent years. Marble 
Arch cave is special in that a river flows through the cave and that its walls seem hardly touched by humans, showing a characteristic 
round evaporation pattern. Part of the visit to the cave has to be made by boat, which children think is the most exiting part. The 
entrance to the caves gives one the impression that few visitors come here whereas in fact this is one of the biggest tourist attractions 
of the region. Can there be a better standard for sustainable management? 
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Thematic promotion on cross
border geotourism - the ice 

marginal project 

The European Federation of Geolo
gists participated in the 2nd Unesco 
Geopark meeting with the poster 

presented on the next page: how to work 
towards the development of cross-border 
thematic geotourism brochures in a coop
eration connecting all European earth sci
ence organizations? The ProGEO Nordic 
Group is currently starting off a project 
for its ice-marginal heritage (see poster). 
But other geothemes could be worked out 
as well, for example mountains, rivers, 
karst and caves, moors, dunes, coasts. Each 
country involved should present itself in 
the brochure with its quality geoparks, 
geological sites and landscapes worth the 
detour or the journey in Michelin guide ter
minology. At the location itself more infor
mation and materials should be available. 
The cross-border and thematic approach 
of ice margins helps the public to perceive 
the spatial relationships in the history of 
our European landscapes. It also links up 
less spectacular but scientifically valuable 
regions with more spectacular landscapes. 
Another advantage is that geoparks as 
well as geosites can be integrated in this 
approach. 

Geodiversity should be part of the 
Quality Coast Label 
Another discussion EFG started off during 

the Unesco Geopark conference is the inte
gration of geodiversity and geoheritage in 
the Quality Coast Label. 

EUCC - the Coastal Union (EUCC 
changed its name from Eur. Union on 
Coastal Conservation to this shorter name) 
- noticed that people search the internet for 
Blue Flag beach sites and that local officials 
and politicians are keen to acquire this label 
for their resorts. The Blue Flag is devel
oped as a quality symbol for beach resorts 
and marinas meeting hygienic standards, 
having scenic quality and an ecological 
management. An illustration of its impor
tance is the problem raised between the 
water management board and the commu
nity council of two beach resorts along the 
Dutch coast. During heavy rains, polluted 
water from the hinterland is drained into 
the coastal waters, for which reason these 
resorts cannot acquire a blue flag. The com
munity councils have considered suing the 
water management board, but as both par
ties are governmental organizations this is 
a difficult matter. 

The success of the Blue Flag inspired 
EUCC to start developing a Quality Coast 
Label as a symbol for quality tourist sites 
and proper coastal management. EUCC 
agrees that geoheritage and geodiversity 
should be part of this label. In fact both 
aspects are part of the EUCC mission state-

ment, but in practice the organization lacks 
the expertise to give this a follow-up. The 
EUCC is however interested in cooperat
ing with European geo-networks in taking 
this matter further. The Quality Coastal 
Label could include the establishment of 
a network of Geosites Monuments, an 
example being the granite exposure in the 
harbour of Oporto presented in one of the 
last EFG journals (EG 21 ). 

Of all the European organizations on 
geoheritage andgeodiversity, the European 
Geopark Network seems best equipped to 
support the development of the Quality 
Coast Label. They are interested in par
ticipating in such a project but not willing 
to take the initiative. Thus EFG will take it 
up and seek further cooperation. 

Those interested in joining the development 
of both initiatives are asked to contact: 
Hanneke van denAncker, EFG coordinator 
Geoheritage and Soil Protection Group, 
Geoheritage NL, Oude Bennekomseweg 
31, 6717 LMEDE 

Tel: +313186261641638478 
e-mail: juan.GenL@inter.NL.net 

or 
Isabel Fernandez of EFG head office in 
Brussels. 
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Cross-border promotion of thematic geotourism 
The countries around the Baltic Sea promoted 
their Brick Gothic Heritage (Hanse Period) in a 
EU sponsored project.A website, a brochure 
and national tourist products were produced. 

Members of the ProGEO Nordic Group agreed to try and 
promote their ice-marginal heritage in a comparable 
cross-border project. Sweden, Norway, Finland and Denmark 
already did an inventory and classification of their ice-marginal sites. 

The European Geoparks Network through its network and 
experience can give important impetus to the promotion of 
cross-border thematic geotourism combining geosites 
and geoparks. 

The European Union for Coastal Conservation is willing 
to cooperate in a thematic approach promoting coastal 
geoheritage. 

Other cross-European themes could;J~ifc6 
and karst phenomena, moors, vol,~'itci~~' r 

The EFG poster presented at the2nd Unesco Geopark meeting inBelfast, N. Ireland 
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Geodiversity and Geoheritage in 
th~ EU Soil Strategy 

by Hanneke (J.A.M) van den Ancker1 and Piefer Dirk Jungerius1 

Soils systems and modern spatial plan
ning 

Perhaps because of the huge problems 
ofchemical pollution of soils as well 
as the making of a uniform global 

soil classification, the broader perspec
tive of soil as soil, including systems was 
somewhat overlooked over the last few 
decades in soil science. This also applies 
to the role of earth sciences in spatial plan
ning. In modem times the restraints set by 
the land can be overcome using various 
technical measures. But it is becoming 
more and more evident that these meas
ures when applied without knowledge of 
the functioning of the soil system produce 
unforeseen effects and problems and may 
unnecessarily destroy part of our earth and 
landscape heritage. 

Geoheritage and geodiversity in the EU 
Soil Strategy of September 2006 
Eleven international organizations handed 
over the EU Manifesto on Earth Herit
age and Geodiversity to Mrs. Catherine 
Day, Director General, Environment of the 
European Commission, in November2004 
(seeEG20, 2005). These included geologi
cal, geomorphological, soil science as well 
as nature management organizations. In 
March 2005, a letter from the European 
Commission of Environment was received 
agreeing to include the subjects geodiver
sity and geoheritage within the EU Soil 
Strategy. 

The text of the EU Soil Strategy 
released in September 2006 indeed names 
both subjects. Already in the introduction 
to the Strategy, the importance of soil for 
landscape and heritage functions is men
tioned. We cite Article I of the proposal 
for the directive of the European parlia
ment and of the Council establishing a 
framework for the protection of soil and 
amending Directive 2004/35/EC which is 
most important in this respect: 

1Foundation Geomorphology & Land
scape, Oude Bennekomseweg 31, 6717 
LM Ede, The Netherlands. 
e-mail: juan.GenL@inter.NL.net 

"Article 1 This Directive establishes a 
framework for the protection of soil and the 
preservation of the capacity of soil to per
form any of the following environmental, 
economic, social and cultural functions: 

(a) biomass production, including in agri-
culture and forestry 

(b) storing, filtering and transforming 
nutrients, substances and water 

(c) biodiversity pool, such as habitats 
species and genes ' 

(d) physical and cultural environment for 
humans and human activities 

( e) source of raw materials 

(t) acting as carbon pool 
(g) archive of geological and archeologi-

cal heritage: 

To that end, it lays down measures for the 
prevention of soil degradation processes, 
both occurring naturally and caused by 
a wide range of human activities, which 
undermine the capacity of a soil to perform 
those functions." 

In the Executive Summary, the rele
vance of Earth heritage values are brought 
to the attention of the national governments 
as well as their importance for tourism. It is 
adviced" to improve the public awareness 
of the values of soils, among others as part 
of our geoheritage, and to achieve this by 
providing funding for the production of 
publicly accessible information on soils 
and their interpretation. These have to be 
locally produced to be relevant". 

In Vo! 6 on Cross-Cutting issues and 
Research we quote the soil strategy "the 
concept of soil as a natural system is even 
more fundamental within the modem 
p~rspective of sustainable development, 
either from an ecological, economical or 
aesthetical point of view. The need to inte
grate these objectives in spatial planning 
strategies and in land use into line with 
soil characteristics asks for new terminol
ogy. In this communication when refer
ring to the sustainable use of soil system 
in spatial planning the terms geodiversity 
and geoheritage are introduced.Research 
is needed to aim at a unique solution to 
describe the variables geodiversity and 

geoheritage, and some additional inven
tory is needed to that end". 

Geoheritage and geodiversity in more 
operational terms 
In June 2005 Scape, the scientific network 
of European soils scientists who support 
the development of the EU Soil Strategy 
(see www.scape.org) invited us to par
ticipate in the final Scape meeting and to 
write a position paper to start making the 
concepts of geoheritage and geodiversity 
operational for soils. 

Geoheritage and soils 
Concering Geoheritage, we propose to dis
cern and conserve four categories of soils. 
The first category is natural soils, soils to 
be set aside for scientific and educational 
purposes as benchmark and reference 
soil systems and landscapes. Then there 
are special soils of interest for scientific 
research such as for example soils under 
burial mounds and earthen walls. Under 
these earthen structures soil formation 
stopped and new soil formation restarted 
on their surfaces. Then sustainable cul
tural soils such as dehesa soils and essen 
should be safeguarded as part of our soil 
heritage. The last category of soil geoher
itage is nature areas, soils are an integral 
part of the biodiversity of nature areas, 
including the soil fauna. Some examples 
of the complex interaction between the 
geological history of ecosystems and the 
biotic values are given in the Green Week 
article on page 16 of this magazine. 

Geodiversity and soils 
Geodiversity, apart from the setting aside 
of the geoheritage areas, is concerned with 
the sustainable planning of soil use, a use 
in line with the spatial diversity, qualities 
and potentials of the soil system while 
minimizing adverse effects and keeping 
the soil system as a quality of our living 
environment as well as that of future gen
erations. New tools should be developed 
to make such modem planning systems 
operational, to visualize the impact of 
measures and involve the public in the 
decision making process. 
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The geological and geomorphological 
heritage in the EU Soil Strategy 
Although conservation and a sustainable 
use of geological and geomorphological 
geodiversity to a large degree already is 
guaranteed through soil system conserva
tion, both geology and geomorphology 
present different perspectives of the land. 
Then their interests by tradition are safe
guarded by different groups of earth scien
tists. For this reason in the position paper 
we recommended incorporating geologi
cal and geomorphological geoheritage 
and geodiversity as separate issues in the 
Soil Strategy, preferably to be addressed in 
dedicated articles. 
The examples given in the boxes below 
are from The Netherlands as we are best 
acquinted with the situation there, but simi
lar situations occur elsewhere in Europe. 

Acknowledgements 
We wish to thank the Scape network for 
giving us the opportunity to bring the 
concepts of geodiversity and geoheritage 
for soil and EU Soil legislation one step 
further and to present these ideas to an 
international soil community. We specially 
thank Anton Imeson, Jose Rubio, Win
fried Blum, Stephan Northcliff, Ben Boer 
and Ian Hammond for their support and/or 
discussions on the ideas developed. To the 
other participants of the Iceland Selfoss 
workshop we are grateful for acting as a 
sounding board. On the international level 
our thanks go to the DG Environment of 
the European Commission and Mrs. Cath
erine Day for including these subjects in 
the EU Soil Strategy. A remarkable effort 
was also made by the chairpersons and sec
retaries of the 11 organizations supporting 

Geoheritage: the plaggen soils and landscape 

the EU Manifesto on Earth Heritage and 
Geodiversity within the short period avail
able. Together with Patrick McKeever, 
Hanneke drafted the text of the EU Mani
festo. Murray Gray played an important 
role in making geodiversity a worldwide 
topic through writing the first book on this 
subject. Together with Murray we wrote 
the first EU document on this subject sup
ported by a temporary EU working group 
on Geoheritage. On an organizational level 
we express our thank to Sanneke van Asse
len, Ton Dietz, Isabel Fernandez, Herald 
Ligtenberg, Albert Oost, and Johan Veen
huis and many others who supplied us with 
relevant information. 

The thick 'plaggen soils' in the eastern part of The Netherlands originated from spreading a mixture of sheep manure and sods of 
heath, and sometimes grassland, on nutrient-poor sandy fields. Over the centuries this gave riseto low dome-shaped landscape forms, 
so called essen (see photograph) and typical soil profiles. The structure and water and nutrient holding capacity of the soils greatly 
improved through the addition of the mixture of manure and sods. As fimic Anthrosols, these plaggen soils form a separate category 
on the PAO Unesco Soil Map of the World. It is estimated that more than 80% of these soils are located in the eastern part of The 
Netherlands. Regionally different types of plaggen soils are distinguished. Most are also rich in archeological finds and many fall 
within the Convention of Malta (Treaty ofValetta). 

Because these soils are located near villages and towns many have been built over (sealed) during the past decades. The harvesting 
of modern agricultural products such as lilies and trees remove large quantities of the plaggen material which took centuries to accu
mulate. The yearly amounts of soil thus removed list among the highest rates of soil erosion in Europe. 
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Cultural elements within the 
direct vicinity of the plaggen 
soils are old hedges on earth 
embankments, oak coppice 
woodland, lanes of oaks, 
specific types of land parcel
ling, old settlements and farm 
buildings. They belong to the 
history of this soil landscape 
or soil .system. A heclge on a 
wall and a small cliff origi
nally marked the b.oundaries 
of these soils. Few remnants 
of these are present and resto
ration could be considered on 
some locations. 

Photograph of an 'es 'in the pro
vince ofOverijssel. 
Photo: Piefer Dirk Jungerius 



G,t:!odiversiey: In search of a sustamabJe use of the Dutch peat meadows 

Uptothe 1960s-70s.landuseinThe 
Netherlands was largelt depend
ent on soil type: Nqw grassl~ds 
and maize.are.gr.own ev~here 
independent of soil type. dro.:wing 
maize i.s 1,onsid:<;:red nomial even 
on low-lying.alluvial grounds bor
dering brooks, or on peat soils as 
is shown in the. photograph in the 
province Noord-Holla:nd. 

Setting .and oxid.ation of peat $oils 
can only be .. µmited if water levels, 
also in. summer, ,are within 25 CJll 1 

of the .'grotjnd s.i.frface. 134t water 
levels are lqn,t iowetfor purposes 
of grass pro:iiuction ail.cl 'cariyitig 
capacity. Oxjpati@µ isJrapid proi;;
ess and .. ovefthe past decades ha~ 
been iµ the 1prdet 0~ 1ab~t 1 rim: 
annuallY, or even more, :Many p.!!al 
meaclows ati, afth.e inome11t 1.5 

meti;es below sea le;\iel. Through .. •··.. V •. 1 ·1.· .•·· .· . . . . ··. . . . ,... .•·••. I i is'.~ 
oxidation, a considerable percentage of the lo~land'peatateasis ~15,o; ih danger of disappearing within the ne?'.t few~ec~u~s, fri~lii~g .· 
the:ictnPcltJ:ant,geo}ogical in:forniation•they contain a,bout s.e!I! level alidclimatii., changes and their ecological fuiictio.ns. Jncrea5,~d C:t\ 
production, sea level rise and encroadunent of setj:leinents are some of the other problems tll~ peatlands are facinij. . 

Wlule once 9attle. rrotn nenmatk an~ the Nprthof G<;:rmany wete brought here to be fattened up for the.,market!! 9fl[<'ll1a11<i, ~d 
even Antwerpen., now ec9nomic. pr(id:Uction \s h~c!Jy i!ossib1e in many of the,peat areas because of the many ditch<;:s.' She~I> in~t~ad 
of cows now doitJfaate these ch~aqteristic · Dutch pelit-grasslands. Even .nature organizations have financial· problems m1:1,nagfo:g 
these areas. and consjtler t4rtrirtg :then;i

0

into fore.st swamps and reed lands. Althollgh this is a more sustainable use from the pqint of 
vi!'W of peat testoratipil ari.dpTeyentjng ox~dation., ~02 prodt1ction and loss of geological information, many of these• grassian:ds !ll'e 

. N1;it.wa 2000:l¼).'.e~S fo1:: Jllej~ow !lirdf~J!ch as the ~lack stailed godwitof which a large percentage of the Elrrope<II1'.popu1ation,: br~~fls 
in 't,b-e ~eJh~i,-laµ~s. J.~~ehnore, reeds favour IJleth~ne.prcid'.(.lption while these 111eaq:ow landsc~ves ,are op,e ofql)I tx\QSt ~llditiO,lllll 
An.d cl1!!{11cteristic Pdt'ch laij.dscitpes,, ~ften havit!gpre$erved tl:ieir F;arly Medieval parcelling and old peat brookS.'Photo: io van: Es / 
Hannel<e V)ill den.Ancker . . . ' . . . . . . 

Combining geo}mrita,ge aM ge9µivetsity'fp: a s~st,aina.ble touris.~c management of spectacular ~ll'd s,cJ~mt!~~~f,t~s 
, , , .• , ,, ,· "· ,,i \ . ' ' ,· ',. , ' ''N''}S•· ''{.> 

Over the last years toutjstic products have been developecl 
informing the pub1it about spect;:1c;ular and scjentifi(;ally 
valuable sites.,and.im:proving public '.kftowledge'~n the · 
origin oftlie landsc;apes of Eu:top~~i;pne of tlie mosfsuc
cesfut initiatives in this· respect is the European-Unesco 
Geoparks Network fsee previous artiple). 

Information panel in the Eifel Geopark Germany explaining the 
origin of the present landscape. The paper in the hand of the gttide 
shows the present landscape. Photo: Pim Jungerius 
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Geodiversity, geoheritage, geoconservation 

Since the 1990s the concepts of geodiversity, geoheritage and geoconservation have 
been thoroughly discussed in geological conservation circles. In his book' Geodiversity 
- valuing and conserving abiotic nature' Murray Gray (Gray, 2004) gives an overview 
of the subject. Geodiversity, geoheritage and geoconservation are defined as follows: 

"Geodiversity is the natural range of geological, geomorphological and soil features. It 
includes their assemblages, relationships, properties, interpretations and systems." 

This definition refers to topography, structure, pattern and form of larger tracts of 
land as well as to features at a specific site. It includes their relationship with the (semi-) 
natural vegetation, the modem and historical use of the land and cultural aspects such 
as stories and festivities relating to geophenomena. All are considered to be part of 
our geodiversity. The definition of Gray is a slight modification of the definition that 
was proposed by Sharples in 1993 which he improved on in 2002 (Sharples, 1993 & 
2002). 

"Geoheritage comprises concrete examples of geodiversity which may be specifically 
identified as having conservation significance." 

Sites or tracts of land can be assigned heritage value because of the scientific, edu
cational, touristic, aesthetic and health functions they represent for society, but also 
because they are part of the quality of our daily living environment. 

"Geoconservation is the endeavour of trying to conserve geodiversity and geoherit
age." 

Many European and international earth science organizations are activelypromoting 
the inventory and conservation of geoheritage values. They endorse nature and park 
management, land use and city planning and land management that takes account of 
geod_iversity and geoheritage values. 

When specially referring to soil we use the terms soil geodiversity and soil heritage. 

A controversy to be bridged - driving forces, pressures and responses 

As governments and earth scientists we strive to keep the soil system in its totality 
in good health, thus safeguarding future agricultural production, quality of water, 
nature, heritage and landscape. For example, in the 2004 Conference on The politics 
of European Values, respect in dealing with our environment was one of the issues. 
Smits, 2004 argues the soil system to be part of our common social-cultural heritage 
for which new standards and methods need to be developed. 

On the one hand our knowledge of the functioning of the soil system and instrumental 
skills have considerably advanced over the last century, thus making soil conservation 
and sustainable use of soil technically possible. 

On the other hand EU market prices, policy and competition force farmers to produce 
at increasingly lower costs. And in general farmers do not judge soil erosion, loss of 
structure, sealing, oxidation <111d setting and loss of ecological, historical and landscape 
qualities to be serious problems. Some of the reasons for not seeing them as problems 
are: these processes occur slowly and changes are hardly perceived; direct financial 
losses are relatively low; the main probkms occur outside their lands e.g. in nature 
areas, rivers and water reservoirs and rural areas; farmers and society are educated 
to live by maximizing profit instead of sustainable use of the land. Although loss of 
landscape, ecological quality and floods are regretted by many farmers, they indicate 
that without governmental regulations and compensation they do not have the need or 
financial means to act otherwise. 
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Aplicaciones del estudio del 
patrimonio geol6gico 

The study of geological heritage 
searches to identify, evaluate, pre
serve and popularize those places 
with a special interest for Earth 
Sciences. Farfrom being only theo
retical, it also has an applied inter
est. Moreover, the protection of 
the geological heritage should be 
a priority in Nature conservation 
policies as it is an essential part of 
the natural heritage. 

El estudio de! patrimonio geol6gico 
figura entre !as mas recientes areas 
de investigaci6n incorporadas al 

ambito de la geologia. Es el resultado de 
una nueva manera de entender el papel 
de! hombre en su relaci6n con la Tierra. 
Con el paso de! tiempo, esta nueva per
cepci6n ha ido calando en la sociedad, que 
ya considera un derecho, una necesidad 
y un deber proteger el medi.o ambiente, 
promover un desarrollo sostenible y dejar 
para !as generaciones futuras un entomo 
bien conservado, incluyendo los elementos 
geol6gico de interes excepcional. 

El patrimonio geol6gico es un termino 
que tiene actualmente cierto exito. Desde 
hace unos afios proliferan !as publicaciones 
referidas a alguno de los aspectos con ellos 
relacionados, y su difusi6n es cada vez 
mayor. Pero, l,c6mo se afronta su estudio 
y que aplicaciones tiene? 

El estudio del patrimonio geologico 
El origen de la preocupaci6n por la con
servaci6n y valoraci6n de! patrimonio 
geol6gico surgi6 de la conciencia con
servacionista iniciada en algunos paises a 
finales de! siglo XIX y principios de! XX, 
que entendia que ciertos enclaves naturales 
poseen un notable valor por si mismos y 
que, por lo tanto, deben ser protegidos 

1 Doctor en Geologia, residente en 
Madrid y especialista en aspectos rela
cionados con el estudio del patrimonio 
geol6gico. 

por Luis Carcavilla Urqui1 

L'etude du patrimoine geologique 
cherche a identifier, mettre en valeur 
, conserver et divulguer les endroits 
qui detiennent un interet eleve en rela
tion avec les Sciences de la Terre. Loin 
d'etre purement theorique, ii possede 
aussi un aspect applique. En plus, la 
protection de ce patrimoine doit etre 
une des mesures prioritaires au sein 
des politiques de conservation de 
l'environnement 

y conservados. Dentro de estos iniciales 
movimientos conservacionistas de! medio 
natural, fue la protecci6n de ciertos ele
mentos geol6gicos la que adquiri6 mayor 
relevancia, debido a su alto valor escenico. 
Sin embargo, en cierta medida esta preo
cupaci6n e interes por la conservaci6n 
de afloramientos y elementos geol6gicos 
tiene un origen anterior, arraigada en !as 
primeras etapas de la Geologia como cien
cia modema, pues esta implicita en los 
trabajos de investigadores como Hutton 
(1726-1797) o Lyell (1797-1875). 

A pesar de este antiguo origen, la reali
dad es que el estudio sistematico de! patri
monio geol6gico es relativamente reciente. 
En algunos paises pioneros como Gran 
Bretana se inici6 a mediados del siglo XX, 
si bien en la mayoria de Europa no ha 
gozado de un verdadero reconocimiento 
hasta finales de! siglo XX. Incluso a dia 
de hoy se sigue considerando al patrimo
nio geol6gico como la "cenicienta" de !as 
politicas de conservaci6n de la naturaleza, 
pues es a menudo eclipsada por el interes 
suscitado por otros aspectos bi6ticos de! 
medio natural. 

Actualmenteseasumequeelpatrimonio 
geol6gico esta formado por todos aquel
los lugares o puntos de interes geol6gico 
(conocidos intemacionalmente como sites 
o geosites), cuyo valor geol6gico Jes hace 
destacar de! entomo circundante, por su 
interes cientifico y/o educativo. El estudio 
de este patrimonio es complejo porque en 
el se conjugan aspectos cientificos, tecni-

El estudio del patrimonio geol6gico 
busca identificar, valorar, conservar y 
divulgar aquellos lugares que posean 
un elevado valor en relaci6n con las 
Ciencias de la Tierra. Lejos de ser algo 
te6rico, tiene una vertiente aplicada. 
Ademas, su protecci6n debe ser una 
prioridad en las polfticas de conser
vaci6n de la naturaleza como parte 
importante del patrimonio natural. 

cos, culturales, econ6micos, estrategicos, 
recreativos y sociales. Incluso eticos y 
filos6ficos, ya que lo relacionado con la 
conservaci6n de la naturaleza posee un 
profundo trasfondo etico y un desarrollo 
filos6fico importante cuyo conocimiento 
se hace fundamental para entender su sig
nificado. 

Actualmente, el estudio de! patrimo
nio geol6gico busca identificar, valorar, 
conservar y divulgar aquellos lugares que 
posean un elevado valor en relaci6n con 
!as Ciencias de la Tierra. Estos cuatro 
objetivos deben, ademas, realizarse en 
ese orden si se quiere conseguir que la 
gesti6n sea adecuada. Anivel europeo, es la 
Asociaci6n Europea para la Conservaci6n 
de! Patrimonio Geol6gico, mas conocida 
como ProGEO, la sociedad cientifica que 
recoge !as experiencias realizadas en los 
diversos paises miembros. Ademas, al no 
existir otra asociaci6n similar en otros 
contextos geograficos, constituye, cada 
dia mas, el foro de discusi6n y la referen
cia mundial para el desarrollo de aspectos 
relacionados con el estudio y conservaci6n 
de! patrimonio geol6gico. 

Aplicaciones del estudio del patrimonio 
geologico 
El interes de! patrimonio geol6gico a 
menudo supera el ambito cientifico y natu
ral y se aproxima a otros aspectos cienti
ficos, ecol6gicos o culturales. En muchas 
ocasiones el patrimonio geol6gico guarda 
una estrecha relaci6n con el patrimonio 
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Alto Tajo (Castilla-La Mancha). La divulgaci6n de los recursos geol6gicos es un objetivo prioritario 
en los estudios de patrimonio geol6gico. 
Popularization of geological heritage is a priority target. Alto Tajo Natural Park, in central Spain. 

La Pedriza (Madrid). El modelado granitico adquiere gran desarrollo en la zona central de la Penin
sula Iberica. La Pedriza es un buen ejemplo y esta declarada Reserva de la Biosfera. 
Granitic landforms in La Pedriza, near Madrid, one of the Spanish Biosphere Reserves. 
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historico-artistico, con !as tradiciones, 
creencias y folklore de algunos lugares, 
e incluso puede tener una importante 
significacion religiosa o convertirse en 
signo de identidad local. Existen infini
dad de ejemplos de elementos geol6gicos 
que poseen un elevado valor natural que 
es complementado y aumentado por su 
interes cultural, que le afiade un valor mas 
que puede incluso superar al propio interes 
geol6gico. 

Ademas, el patrimonio geologico con
stituye un importante recurso didactico. 
Conscientes de que solo se aprecia y valora 
lo que se comprende, la divulgacion es 
un objetivo primordial de la gestion de! 
patrimonio geol6gico. 

El estudio de! patrimonio geologico, 
lejos de ser algo teorico, posee una nota
ble aplicacion e incluso puede constituir 
un aprovechamiento potencial (y real) que 
hace que pueda servir como motor de! 
desarrollo socioeconomico local. En esta 
linea se crearon los European Geoparks, 
iniciativas orientadas a promover el 
desarrollo sostenible, la conservacion de 
los recursos geologicos, y la divulgacion 
de su interes e importancia. A dia de hoy, 
la red europea de Geoparks esta formada 
por 25 geoparques, a los que sumar los 
declarados fuera el ambito europeo, como 
los 8 geoparques chinos. 

Otra iniciativa intemacional rela
cionada con el patrimonio geol6gico es el 
proyecto Global Geosites, auspiciado por 
ProGEO, la UNESCO y la Union Inter
nacional de Ciencias Geologicas (IUGS). 
En este proyecto se busca identificar los 
enclaves que mejor ilustran los diferentes 
episodios en la evolucion de la Tierra, 
con objeto de crear una red de lugares 
(tanto puntuales como zonas mas amplias 
denominadas genericamente contextos o 
"frameworks") representativos de la geo
diversidad mundial. 

Por otro !ado, un objetivo intrinseco 
de! estudio de! patrimonio geologico es 
promover su conservacion. Y mas teniendo 
en cuenta que la mayoria de los enclaves 
de alto valor geologico son recursos no
renovables, por lo que su destrnccion es 
irreversible. Sin embargo la conservacion 
de los elementos geologicos tiene una 
peculiaridad: a menudo su interes surge 
por la existencia de una transformacion 
que permite observar su estructura intema, 
por ejemplo en una cantera o en el talud de 
carretera. Por ello desde hace unos afios se 
habla de geoconservacion, en referencia a 
!as tecnicas de conservacion de! patrimo
nio geologico que a menudo difieren de 
!as utilizadas en otros aspectos de! medio 
natural. 



Por otro lado, el estudio del patrimonio 
geol6gico guarda una estrecharelaci6n con 
los espacios naturales protegidos. Esta rel
aci6n se basa en que el patrimonio geol6g
ico forma parte del patrimonio natural y, 
por lo tanto, es susceptible de ser prote
gido mediante las !eyes y mecanismos de 
conservaci6n de la naturaleza. Ademas, 
algunos elementos geol6gicos poseen un 
valor paisajistico y escenico que atrae a 
un gran numero de visitantes a los espacios 
naturales. 

En resumen, que la conservaci6n de! 
patrimonio geol6gico constituye una 
responsabilidad y una obligaci6n por parte 
de las administraciones publicas y de la 
sociedad en general, debido a su valor 
intrinseco y a sus posibles utilizaciones. 
Al fin y al cabo, esta formado por los 
ejemplos mas representativos, singulares 
o exclusivos del registro geol6gico. Es una 
herencia que recibimos y que debemos 
transmitir a las generaciones futuras para 
el mejor progreso social y cientffico. En 
palabras de! secretario de ProGEO, W.A.P. 
Wimbledon: "sin puntos de interes geol6g
ico, no hay ciencia". Es decir, un elemento 
esencial del patrimonio natural. 

Monasterio de San Juan de la Pena (Aragon). Ejemplo de la relacion entre patrimonio geologico y 
cultural al pie de los Pirineos. 

The relationship between geological and cultural heritage is in some places evident. San Juan de la 
Pena Monastery {Aragon). 
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The EFG stand in Green Week: Geo
diversity = Biodiversity 
by Higinia Torregrosa, Isabel Fernandez and Hanneke van den Ancker 

The European Federation of Geologists 
participated in Green Week (30 May 
- 2 June 2006). This event, entitled 
"Biodiversity is life!", was organized 
by the European Commission's Direc
torate-General for the Environment. 
Some 4000 participants, including 
politicians, civil servants, business 
people and conservation groups from 
around the globe gathered in Brus
sels to examine biodiversity from a 
wide range of economic, social and 
environmental angles. Under the title 
"Geodiversity = Biodiversity", EFG 
presented a stand which attracted 
very extensive public interest. In this 
stand, our own association showed the 
implementation of these concepts as 
a key to understanding how to reduce 
the biodiversity loss. 

The EU's annual Green Week (30 
May - 2 June 2006), Changing our 
Behaviour, which took place in 

Brussels, set its focus on halting biodiver
sity loss in Europe. Biodiversity consti
tuted a high priority on the agenda of the 
past Austrian EU Council Presidency and 
the new Finish Presidency plans to take up 
the Commission's recently released Com
munication on biodiversity. This major 
document is entitled "Halting the loss of 
biodiversity by 2010 and beyond; sus
taining ecosystem services for prosperity, 
security and quality of life" and responds 
to the 2010 biodiversity target set by EU 
Heads of State. 

In Green Week 2006, EFG participated 
with a stand highlighting the concept 
Geodiversity = Biodiversity, a concept 
not widely recognized but which matched 
the context perfectly while increasing the 
visibility of geology. The proposal for the 
stand came from the EFG Office. Dr. Isabel 
Fernandez proposed that the stand should 
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La Federation Europeenne des Geo
logues a participe a la Semaine Verte, 
tenue a Bruxelles, entre le 30 mai et le 2 
juin 2006. Cet evenement avec le titre : 
la Biodiversite, c'est la vie, etait organ
ise par la Commission Europeenne, 
Direction Generale de !'Environnement. 
Quelque 4000 participants dont des 
politiciens, des fonctionnaires, des 
hommes d'affaires et des represent
ants des Associations de la Conserva
tion de la Biodiversite, venus du monde 
entier, se sont reunis pour traiter de la 
biodiversite avec une approche large, 
touchant les volets economique, social 
et environnemental. Sous la denomina
tion ; la Geodiversite = la Biodiversite, 
la FEG a dispose d'un stand qui a suscite 
un grand interet de la part des visiteurs. 
Sur ce stand, la FEG a fait la demonstra
tion pratique de la mise en oeuvre de 
ces concepts en tant qu'outil de com
prehension pour aider a la conservation 
de la biodiversite. 

be organized by the EFG Panel of Experts 
on Soil Protection and Geoheritage. Dr 
Hanneke van Ancker of Geoheritage NL 
was coordinator. 

EFG wanted to demonstrate through 
this stand that biodiversity has always had 
a natural geological basis. The only way to 
seriously examine biodiversity loss is by 
taking care of all the different aspects of 
interaction with a biotic nature. There are 
clearly related paths between geodynamic 
and biodynamic phenomena, within inter
nal as well as external processes. For exam
ple, soil is part of a system, a product of 
climate, geology, topography, vegetation 
and land-use. In·relation to this concept of 
soils, desertification is not simply a "natu
ral" process that cannot be influenced. It 
is all about land degradation, the loss of 
the land's biological productivity, caused 
by human-induced factors and climate 
change. There are also threats issuing from 
soil loss and the problem of water avail
ability. This affects one third of the Earth's 

La Federaci6n Europea de Ge61ogos 
particip6 en la Semana Verde (30 
Mayo - 2 Junio 2006), organizada por 
la Direcci6n General de Medio Ambi
ente de la Comisi6n Europea. El tftulo 
bajo el que se present6 este evento 
fue "Biodiveristy is life! ". 4000 par
ticipantes, incluyendo polfticos, rep
resentantes tanto del sector publico 
como del privado y asociaciones 
conservacionistas de todo el mundo 
se dieron cita para examinar la bio
diversidad desde un amplio rango 
de aspectos econ6micos, sociales 
y medioambientales. Bajo el tftulo 
"Geodiversity = Biodiversity", la FEG 
present6 un stand que obtuvo muy 
buena acogida. En este stand nuestra 
asociaci6n mostr6 la implementaci6n 
de ambos conceptos como clave para 
la reducci6n de la perdida en biodi
versidad. 

surface and over a billion people and it 
has potentially devastating consequences 
in terms of social and economic costs. 2006 
has been declared the year of the desert and 
desertification by the United Nations. 

Through the EFG stand we introduced 
other points of view on traditional envi
ronmental concepts to visitors from many 
different backgrounds. Among the dis
tinguished visitors was the Environment 
Commissioner, Stavros Dimas, who vis
ited the Green Week exhibition, including 
our own stand. We were also making links 
and increasing our own network with a 
variety of companies, organizations and 
governmental institutions that explained 
to us their sustainable actions in the field 
of applied geology. Examples are: Lafarge, 
with 900 quarries in 76 countries around 
the world, which worked with WWF to 
develop a biodiversity management tool 
kit, to enhance biodiversity, working with 
local partnerships; Lodos Secos S.L, who 
work on the management of sludge from 



Photo I. The EFG stand in Green Week .. Left to right: Peter Pauw, Hanneke van Ancker, Isabel Fernandez 

mining and building industries; and gov
ernmental initiatives of the Andalusian 
Regional Ministry of the Environment, 
which published a geosites inventory. EFG 
achieved in this event one of its principal 
targets: increase the visibility of the Fed
eration, the geological sciences and the 
profession by participating in an interna
tional and EU-hosted event. 

The exhibition included a large-scale 
geological map and various posters show
ing examples from all over Europe (Photo 
1). Thanks to the excellent contribution 
from some experts from the Panel of 
Experts on Geoheritage and Soil Protec
tion, visitors had the opportunity to see that 
geodiversity and biodiversity are closely 
linked concepts. The posters included the 
following examples: 

United Kingdom Examples 

Tufa dams in the Teme Valley, UK 

Malvern Hills, UK 

by Dr. Murray Gray, Queen Mary Col
lege, University of London Yorkshire 
Dales; 

Dr. Cheryl Jones & Rona Davis, EGN -
Abberley and Malvern Geopark. 

Slovakia Examples 

Caves and Bats in Slovakia 

by Dr. Pavel Liscak - EGN - GSSR, 
EFG. 

The Netherlands Examples 

Active drift sands, The Netherlands 

by Dr. Hanneke van den Ancker & Prof 
Dr. Piefer Dirk Jungerius, EFG - Geo
heritage NL. 

Lithuania Examples 

Karstsinkholes and waterp !ants, Lithuania 
by Dr. Jonas Satkunas, ProGEO Nordic 
Group - Lithuania. 

Germany Examples 

Maars transforming to moors, Germany 

by Dr. Andreas Schiiller, EGN - Geopark 
VulkanEifel. 

Norway Examples 

Vegetation patterns in the Oppdal, Norway 
by Dr. Lars Erikstad, ProGEO Nordic 
Group - Norway. 

Switzerland Examples 

The Ar du Tsan marsh, Switzerland 
by Prof Dr. Emmanuel Reynard -pres i
dent JAG- Switzerland. 
Other support was given by: Dr. Peter 

Scharek, Hungarian Geological Survey, 
Dr. Herald Ligtenberg - EFG Board and 
Dr. Kristine Asch, BGR Bundesanstalt fiir 
Geowissenschaften und Rohstoffe who 
provided the geological map. Photographs 
other than from contributors: Marijn Nijs
sen (Stichting Bargerveen); Ido Borkent 
(Stichting De Marke); Centre for Rural 
Research. Support on the stand during the 
exhibition was also given by: Peter Pauw 
-(GeoVUsie, Amsterdam) and Higinia 
Torregrosa, (EFG) (Photo 1). 

We distributed information about the 
EFG and the European Geoparks Network, 
which successfully attracted the interest of 
many visitors. This interest indicates that 
geoheritage is an important field of future 
development, and that Geoparks Network 
and Geosites will increase in number over 
all European countries. 

To conclude the EFG's performance in 
Green Week 2006, the leaflet(pagesl8 and 
19) was distributed during the exhibition. 
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Emergency project in 
El Salvador 

by Carolina Torrecilla1 and Margarita Zango2 

Among the projects carried out in El 
Salvador in relation to the damage 
caused by the Stan tropical storm 
in October 2005, World Geologists 
has accomplished one with the title 
"Rehabilitation project of the river 
Maicillera bridge, La Libertad Depart
ment, Municipality of Huizucar (El Sal
vador)", financed by the Nando Peretti 
Foundation. 

The village Canton Ojos de Agua 
(413 families), Huizucar town 
centre (over 600 families) and 

Canton Tilaza (200 families) were exposed 
to a high risk due to the damaged bridge 
over the riverOjos deAgua. The bridge was 
almost totally blocked with river-bourne 
materials and there was also partial scour
ing of the bridge foundations (Photo 1). 

Objectives 
This project proposed to carry out the miti
gation and rehabilitation works proposed 
in a field study carried out in the area. 

The specific objective was to improve 
the conditions of the bridge (River Ojo de 
Agua), where its water gates were blocked 
by materials and its foundations were par
tially scoured, to minimize flood threats for 
over 1213 families. 

The activities to be carried out were 
the following: 

- Works design - detailed definition of 
the work 

- Community organization for the execu
tion of the work 

- Subcontracts (machinery) and materials 
purchase. 

- Carrying out the work 

- Work inauguration. 

'Delegate of the NGO in El Salvador 
2University Pablo de Olavide (Sevilla) 

Entre los proyectos oesarrollados en el 
Salvador en relaci6n con los daf\os pro
ducidos por la torrnenta tropical Stan, 
que tuvo lugar en octubre de 2005, 
Ge61ogos del Mundo ha terrninado el 
titulado "Proyecto de rehabilitaci6n del 
puente del do La Maicillera, Departa
rnento de La Libertad, Municipio de 
Huizucar. El Salvador", financiado por 
la Fundaci6n Nando Peretti. 

Achievements of the project 
The results of the work were: improvement 
of the bridge by means of cleaning and 
reinforcement and minimizing risk for two 
Cantones and a town centre affected by the 
STAN tropical storm. 

Description of the project 
During the months of July and August the 
project was executed in two phases: 

1- Organization of the participants: 
During this phase several meetings 

between World Geologist, ACUA (Com
munity Associations Unified for the Water 
and the Agriculture), the municipality of 
Huizucar and the communities took place 
to define features of mutual interest such as 
the budget of the project and the hiring of 
an engineer as project manager. 

The hiring of staff, materials acquisition 
and the contribution of each stakeholder 
was planned. 

Parmi les actions realisees a El Sal
vador (Arnerique Centrale) liees a 
la reparation des dornrnages dus a 
l'orage tropical Stan d'octobre 2005, 
Geologues du Monde a execute le 
projet intitule»Project de rehabilita
tion du pont riviere La Mancillera, 
Departament de La Libertad, rnunici
palite de Huizucar, El Salvador, finance 
par la Fondation Nando Peretti 

2- Execution of the project: 
This phase was carried out during a 

period of six weeks as detailed below: 

- Cleaning and eliminating material from 
an obstructed sewer, resulting from 
landslides generated by the Stan storm 
(Photo 2) 

- Terrain levelling to install reno type 
gabions in areas eroded by the river 
action 

- Installation of two reno gabions at the 
sewer exits 

- Installation of 10 gabions at the sewer 
exits 

- Brickworks at the rainwater discharges 
of the road towards the river (Photo 
3) 

- Clean-up of the water course upstream 

- Installation of7 gabions upstream to pre-
vent future landslides from obstructing 
the structure again. 

Photo I. Before the work 
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Photo 2. Community dwellers cleaning the obstructed sewe1: 

Photo 3. Masomy works in the rain drains of the street to the rive,: 

Photo 4. After the work 
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Results of the project 
For a comparison of before and after the 
work see photos 1 and 4. 

Conclusions and recommendations 
This project was possible thanks to the sup
port and participation of the different stake
holders, providing the resources available. 
Thanks to this joint collaboration we not 
only carried out the work planned, but we 
also achieved the protection of the sewer 
entrance against potential land slides. 

Employment was generated for the 
local inhabitants not only in masonry work 
but also in transportation work. 

This project helped to develop in the 
community a consciousness of potential 
hazards, their prevention and mitigation by 
maintaining the stmcture now available. 

In the same way as this project was 
developed, we can coordinate the benefited 

- communities and the Municipality ofHui
zucar to provide the structure with regular 
maintenance. 
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geologosdelmundo@icog.es 
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Geologists Without Borders (GSF) 
by EurGeol. Antoine Paul Bouvier1 and EurGeol. Carlo Enrico Bravi2 

The first Water supply Project in Mali 
(Africa) 

In March 2005 a new humanitarian 
organization in the field of Geology 
was founded in Madrid (Spain): Geol

ogos Sin Fronteras, Geologi Senza Fron
tiere in Italy and Geologues Sans Fron
tieres, in France. 

The founders were senior geologists, 
hydrogeologists and geophysicists from 
different countries, each with more than 
forty years of professional experience in 
various continents and countries of the 
world. 

Some of the founders had previously 
organized and carried out a few Water 
Supply Projects with the NGO "World 
Geologists" (Geologos de! Mundo). 

The most significant mission of this new 
organization is to have a practical Board 
of Directors, deciding quickly, reducing 
operating costs and dedicating most of the 
project total investment (more than 50%) 
to the beneficiaries. 

The authors of this article had the 
opportunity of being in contact in Paris 
with the Malian Migrant Association 
ADVM (Association for the Development 
ofMadalaya Village). 

This Association is supporting several 
projects in Madalaya and surrounding Vil
lages: Djanfa, Tamaratinti, Tife, Yainane. 
They have already built a School and a 
Communal Health Centre, as well as sev
eral other initiatives. 

At the end of 2005, a tremendous 
shortage of drinking water over the whole 
Madalaya region was announced during a 
number of meetings held in Paris. 

A water supply project was thereaf
ter designed and presented for funding to 
the Italian Nando Peretti Foundation in 
Rome. 

The necessary grant was obtained 
in January 2006 and the project started 
through a first preliminary reconnaissance 
mission in March-April 2006. 

Field operations (Hydrogeological 

1Hydrogeologist and Geophysicist, 
Consultant 
2Hydrogeologist C/o IDROMIN Sri 
-Milano IT 

investigation and geophysical survey) 
started at the end of April and went on 
until mid-June, when the project had to 
stop, due to the rainy season. 

It is foreseen that the Project will go on 
and be completed by March/April 2007. 

The Madalaya area belongs to the 
Kaarta region which depends on the dis
trict (Cercle) ofBafoulabe. 

This area corresponds to a 2500 km2 

sized volcanic plateau composed of dol
erite, a hard green rock, the weathering 
of which produces green clays. Usually 
impervious, the dolerite if fractured con
tains some water but the yields are usually 
weak, a few cubic meters at best. 

Despite an annual rainfall of 800 mm 
between June and October, there is a 
chronic shortage of water starting in Feb
ruary because the water level in most of 
the traditional wells is then below the well 
bottom (Fig. I). At Madalaya and Tamara
tinty, there are also boreholes which were 
fitted with a hand pump but the pump 
continuous use, combined with the lack of 
maintenance and spare parts, made them 
unworkable. 

The villages are built along valleys 
between dolerite hills where transitory 

rivers or brooks are supplied by heavy 
rains (Fig. 2). 

The possibility of having a local aqui
fer lies only within the alluvial deposits, 
if thick enough, and eventually into the 
fractured fringe at the top of the volcanic 
bedrock. 

The water table is about I O m deep 
and water analysis from existing wells has 
shown that the water is fresh, the dissolved 
salt content (NaCl) being less than I gr. 
per litre. 

GSF has recommended a reconnais
sance survey of the water potential in the 
five villages including geophysical meas
ures of ground resistivity and magnetic 
susceptibility to detect the thickness vari
ations of the humid alluvium and locate 
local zones characterized by fractured 
dolerite. 

A resistivity survey associating electri
cal soundings and profiles (Fig. 3) was 
deemed appropriate because there is a 
strong resistivity contrast between the 
alluvial overburden, composed of sandy 
clays with gravels and boulders, (up to 
a few tens ohm.m) and the hard dolerite, 
the resistivity of which reaches several 
thousand ohm.m. 

Figure I. Traditional well 
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Figure 2. View of the Madalaya plain 

Figure 3. Electrical measuring 

Figure 4. Concrete dam under construction 
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The fractured fringe of dolerite shows 
intermediate resistivity values equal to 
several hundred ohm.m and this layer 
will be detected on the ES diagram only 
if its thickness is large enough (several 
meters). 

Magnetic measures were recommended 
because the magnetic susceptibility of dol
erite is at least 10 times higher than that of 
the alluvial deposits. The aim was to give 
a reliable picture of the substratum top and 
confirm the presence of channels or folds 
affecting the dolerite top. 

At Madalaya, where 32 wells are dis
tributed over the inhabited valley, ( c.500 m 
wide and more than 1 km long), a concrete 
dam (Fig. 4) was built on the river to allow, 
during the rainy season, a water storage 
facility which will have a triple objective: 
feeding the alluvial aquifer to prevent the 
late drying up of the wells, cattle water
ing and brick-clay manufacturing (house 
construction). 

For each village, the electrical prospect
ing of the first 30 m of ground has been 
represented on a resistivity map where the 
thicker alluvial deposits are represented by 
conductive zones while areas of shallow 
dolerite behave as resistive areas. 

The interpretation of the electrical 
soundings carried out within the conduc
tive anomalies have shown that the alluvial 
deposits are at best a dozen m thick and the 
fractured dolerite fringe does not exceed 
10m. 

The results allowed making a distinc
tion between data favourable for either a 
drill hole ( aquifer made ofhumid alluvium 
and fractured dolerite) or a well (local 
development of humid alluvium). 

Selected targets for drill holes and 
wells will be tested in November 2006. 
To guarantee a longer use of the wells and 
holes, solar pumps and water tanks will be 
installed to provide fresh water to critical 
sites, the health centre and the mosque 
particularly. 

The additional supply of water will 
allow gardening activity by the women 
who plan to have an income from selling 
vegetables. 

The most valuable achievement at mid 
range will consist ofhalting the emigration 
of young people and attracting back Mali an 
expatriates who can help to develop their 
native region. 

For further information visit: 

www.geologossinf,·onteras.org 



What the EC should do about 
Geothermal Energy 

by Gareth LI. Jones1 and Herald Ligtenberg2 

The European Federation of Geolo
gists (EFG) established panels of 
experts to provide high quality 

response to the European Commission 
and Parliament. At the end of 2005 the 
EFG gathered together an expert panel on 
Geothermal Energy, with a subgroup on 
CO2 sequestration -now known as Carbon 
Capture & Storage. In conversations with 
Jeroen Schuppers (DG Research) we deter
mined that it would be desirable to make 
a submission to the draft of the Seventh 
Framework Programme (2007 - 2013) 
from our expert group and to identify a stra
tegic research agenda for the Geothermal 
Energy sector. Thus began our work on the 
submission. It speedily became clear that 
the European Geothermal Energy Council 
(EGEC) was already active in the area and 
that we had an overlap in members with 
them. It was agreed to mutually support 
each other's work where appropriate. 

In early 2006 a draft of our submis
sion was circulated through the working 
group of 20 experts and by April 2006 it 
was ready for submission to the European 
Commission's Seventh Framework draft
ing panel. We hope that our submission 
will have helped the development of EC 
geothermal priorities and look forward to 
the publication of the 7th Framework Pro
gramme. Below you will find a summary of 
the most important issues addressed. The 
full version can be obtained from the EFG 
Brussels office. 

Our document 'Geoscientific recom
mendations regarding geothermal energy 
to be considered in the Seventh Research 
Framework Programme' contained several 
general issues as well as geothermal spe
cifics. 

The general recommendations are also 
applicable to other fields ofresearch, and 

1GT Skills, CSA House, 7 Dundrurn 
Business Park, Windy Arbour, Dublin 
14, Ireland 
2Shell, Schepersmaat2, P. 0. Box 28000, 
9400 HH Assen, the Netherlands 

hopefuUy will be considered for adoption 
in FP7. An example is a good integra
tion of different disciplines, which should 
be a driving force in research. Combin
ing these would result in an overall better 
end-product, since they are complement
ing each others work. To understand the 
geothermal resources available, geother
mal geologists are essential. They need to 
collaborate with geothemml engineers for 
the exploitation of the heat, whilst geother
mal economists need to assess the financial 
aspects of each project. Cross-discipline 
integration should also be considered: for 
example, a lot of knowledge on reservoir 
modelling, reservoir engineering and fluid 
flow modelling is already present in the oil 
industry. It would be worthwhile to estab
lish research exchange and collaboration 

between geothermal energy research and 
oil industry research. 

Establishing an improved European 
network of researchers that are working 
on the same issues is recommended, as well 
as striving towards closer collaboration. A 
good step forward in that direction would 
be to develop a Network of Excellence in 
geothermal energy. The EFG can assist in 
building this European research network, 
using its extensive networks of geoscien
tists in Europe. 

A lot of geothermal energy research 
has already been done at, among others, 
national geological surveys, at research 
institutes and universities. The available 
results and techniques should be invento
ried, collected and subsequently harmo
nized. This should be placed in a GIS data 

Steam from the production testing of the Milos high temperature field. 
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The Aegean subduction zone where two low (Methana and Santorini) and two high (Nisyros and Milos) temperature geothermal fields are located. 

base to be made available as an ongoing 
product, able to be updated with new work. 
Incoming countries,joining the EU should 
also be able to integrate their data into it. It 
must be INSPIRE compatible. 

The evaluation of resources should be 
a high priority. They need to be accurately 
classified with appropriate parameters, def
initions, categories, et cetera. This should 
preferably be harmonious with the cur
rent Reserves and Resources definitions, 
being established worldwide for natural 
resources including metalliferous ores, 
coals and oil & gas. EFG is a stakeholder 
in CRIRSCO and can advise on this aspect. 
EFG is also a participant in the UN working 
group on resources and reserves. 

Furthermore, it is recommended that 
people be made aware of the potential 
resources available for electricity and 
heating, so as to awaken their interest in 
exploring available opportunities. Espe
cially worth attention are education and 
policy, and above all decision makers. 

European Commission direction 
The European Commission intends to 
concentrate on two areas: A) renewable 
electricity and B) renewable heating and 
cooling. 
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A) Renewable Electricity 
This requires long-term research to focus 
on electricity production, although this 
can of course be optimized with heating 
and cooling use. The focus would be on 
advanced methods for power production 
from various geothermal sources. In this 
aspect we should consider three types 
of geothermal settings: deep systems, 
medium depth systems and high enthalpy 
areas. 

Al - deep systems 
The European Federation of Geologists 
would like to see continued support of 
Enhanced Geothermal System develop
ment from depths of 5 km or more, that 
will lead to more efficient heat exchange 
and enhanced recovery for hot dry rock 
systems. 

In the light of advances in this field it is 
time to re-assess the hot dry rock potential 
of regions where initial research was aban
doned in the mid-80s. At the moment, geo
them1al electricity generation is not really 
on the agenda for the UK, Ireland and other 
countries, but perhaps European funding 
could stimulate this area. There are many 
crystalline basement regions, where local 
people favour the installation of electric 

power from geothermal energy, but con
ventional high enthalpy resources have not 
yet been identified. 

Furthermore, focus should also be 
directed to the development of systems 
utilizing new processes to produce power 
from low / medium temperatures. 

A2 - medium depth systems 
The emphasis is on the development of 
medium depth systems from 1 to 4 km, 
where temperatures may vary from 60° 
to 150° C. The concept of underground 
thermal energy storage (which has obvious 
synergies with CHP electricity production) 
should be addressed. 

A3 - high enthalpy fields 
We must not exclude conventional high 
enthalpy fields where a lot of research 
needs to be carried out in order to make 
their use acceptable to the public and to 
improve more efficient and environmen
tally friendly exploitation. 

A4 - geothermal licensing 
Increased development may produce a 
situation where there is not enough high 
enthalpy heat for closely spaced systems. 
This is not a problem in most countries at 



present where projects are rare, but it could 
become a problem in the future where 
one system will take a neighbour's heat. 
Are there any licensing arrangements in 
Europe? It is probably very important 
given the increased scale of investment 
required. Investors will not easily commit 
funds if security of supply is not assured. 
The European Commission should be 
involved in producing guidelines that 
could be incorporated into national legis
lation in the future. 

B) Renewable heating and cooling 
This requires shorter - term research and 
will focus more on heating and cooling, 
possibly integrated with other renewa
bles. 

There are varying scenarios for this 
area, and in many ways this is more impor
tant with the potential to supply greater 
energy in the short to medium term. One 
example is the need to solve heating and 
cooling of complexes with a heat demand 
of5 to 20 MWt byacombinationofthermal 
water withdrawal and of heat pumps. There 

Minerals 
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is probably a greater priority to focus on the 
direct use of heat, rather than on electricity 
generation. We should be looking at new 
exploration models for direct and indirect 
use of geothermal energy, new materials 
and process cycles for energy conversion 
(themml and electrical) and methodolo
gies to improve the sustainability of the 
use of existing new technologies: Ground 
Source Heat Pumps and other geothermal 
technologies. Cooling is a very large area 
to be addressed and needs to be included 
in all large schemes. 

Regarding licensing, the increased 
spread of Ground Source Heat Pumps 
raises the spectre of there not being enough 
low enthalpy heat in the near surface for 
closely spaced systems. This is not a 
problem in most countries at present, but 
it could become a problem in the future 
where shallow emplaced systems will take 
a neighbour's heat. In this case, guidelines 
are again strongly recommended. 

The installation of Ground Source Heat 
Pumps requires a lot of geological work 
(hydro-geological, soil and rock proper-

Worldwide Resources 

Hydrocarbons 

ties, effects of heating and cooling on soil 
and water contamination in open systems, 
among others) and the legislation is not 
adequate in many countries. The produc
tion of guidelines from the EC as directives 
to be incorporated in national legislation is 
very important. 

Members of the EFG Expert Panel 
include: D. De Costa, K. Piessens, Bel
gium; P.Frykman,P.Johannessen, Den
mark; C. Boissavy, France; B. Sanner, 
D. Dohetr, Germany; G. lfatziyannis, 
Greece; A. Kujbus, J. Szanyi, T. Tamai, 
Hungary; G.Ll. Jones (Convenor), R. 
Goodman, Irelan.d; R. Cataldi, Italy; H. 
Ligtenberg, H. Pagnier, Netherlands; S. 
Komatina, Serbia; lA. Sanchez Nav
arro, Spain; M. Edstrom, Sweden; J.P 
Busby, P. Younger, UK. Members of 
the CC&S subgroup are: K Piessens, 
Belgium; G. Hatziyannis, Greece, N. 
Riley, UK; N. O'Neill, Ireland. 
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News 8 September 2006 

Ground movement risks identified by Terrafirma 

Ground movements are responsible 
for hundreds of deaths and billions 
of Euros annually, and the threat 

they pose is increasing due to urbaniza
tion and land use. ESA's GMES Service 
Element Programme is backing a project, 
Terrafirma, to help mitigate these risks. 
To address these issues, Terrafirma is pro
viding a Pan-European ground motion 
hazard information service to detect and 
monitor ground movements in relation to 
building stability, subsidence and ground 
heave, landslides, seismic activity and 
engineered excavations. 

For over 15 years, Synthetic Aperture 
Radar Interferometry (InSAR) has been 
providing ground deformation data at cen
timetre precision. In the past five years, 
however, new ways of processing satellite 
radar images have been developed using 
Persistent Scatterer Interferometry (PSI) 
that allow ground movements over wide 
areas to be detected and monitored with 
even greater sensitivity. 

Recent statistics show that 50% of the 
world population already live in cities, 
and megacities (over 10 million) are 
now commonplace. As the trend toward 
urbanization continues, most major towns 
will undergo construction to accommo-

date new developments for newcomers. 
New construction requires solid founda
tions to avoid costly planning mistakes, 
and underground works and metro-tunnel
ling have some surface effect that needs 
remediation and monitoring. The Ter
rafirma services can provide information 
to locate low-risk foundation sites and help 
save money on the remediation of existing 
structures. 

Land movement in the form of earth
quakes and landslides poses a threat to 
large populations around the world. Within 
the Terrafirma project some focus has been 
placed on cities which have a long his
tory of seismic activity, such as Istanbul, 
Turkey. 

Turkey's location has made it vulner
able to earthquakes with the 1000-kilome
tre-long Northern Anatolian fault located 
just 15 kilometres south oflstanbul. It is 
also located on the relatively small Anato
lian plate, which is squeezed between three 
other major tectonic plates - the African 
and Arabian plates to the south, and the 
Eurasian plate to the north. The combina
tion of these plate movements has been the 
source of eight earthquakes of magnitude 
7 or greater in the last century. 

The 1999 earthquake in Izmit, about 

Environmental research, planning, 
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80 kilometres east-southeast of Istanbul, 
had a magnitude of 7.6, initiating efforts 
to assess the risk in urban areas. The 
new PSI studies have yielded a subsid
ence map giving first-hand evidence of 
the high degree of spatial variability of 
the ground conditions throughout Istan
bul's urban area, and have contributed to 
a re-definition of their seismic risk maps. 
Another urban area being studied for earth
quake risk within the Terrafirma project 
is Lisbon, Portugal, where devastating 
earthquakes have occurred. The unique 
information being provided by InSAR in 
these and other areas is causing seismolo
gists to re-evaluate their data to incorporate 
new information and refine their estimates 
of the likely repeat cycles for earthquakes 
and the future possible epicentre locations. 
The sophistication of the refinements is 
likely to lead to a widespread requirement 
for InSAR data across all areas of seismic 
risk. 

Landslides are another type of ground 
movement which cause enormous eco
nomic losses and claim thousands oflives 
every year. The cost due to landslides in 
Italy is estimated to be between €1 and 
2 billion annually over the last century, 
and they have resulted in an average of 60 
deaths per year. Terrafirma is examining 
landslide sites, with the PSI information 
going to the national geoscience centres 
and engineers for expert interpretation 
using their own data and expertise. 

Terrafirma monitored the Cutigliano 
village in Italy's Tuscan Apennines for 
landslide risks. The use of PSI allowed 
the identification of more than 200 meas
urements along the village's slope. By 
combining InSAR measurements with 
ancillary data such as aerial photos and 
topographic and geomorphologic maps, 
Terrafirma was able to provide an accu
rate analysis of the landslide's spatial dis
tribution and state of activity and identify 
unknown unstable areas. 

Within two years, Terrafirma, which 
was initiated by Nigel Press Associ
ates under ESA's GMES Service Ele
ment Programme, will provide satel
lite radar coverage processed to reveal 
small ground movements for at least one 
city in every European Union country. 
Observing the Earth http://www.esa.int/ 
esaEO/index.html 



Ground motion (uplift) in the 
centre of Brussels related to 

groundwater recharge 

Radar interferometry (PSI technique) 
has been applied in and around Brus
sels. The total area investigated 
amounts to 900 km2 with the ERS 
satellite datasets covering the time 
span 1992-2003 being exploited. Sev
enty-four scenes of data were used 
and around 173,000 Permanent Scat
terers (PS) were identified that could 
be used for ground motion time-series 
analysis. Several ground motion proc
esses have been observed for the 
first time in this urban environment; 
the most spectacular concerns uplift 
located in the centre of Brussels along 
the Senne River. This example high
lights the value and potential of the 
PSI technique for the detection and 
monitoring of ground motion affecting 
urban areas. 

Interferometric Synthetic Aperture 
Radar (InSAR) is a microwave imag
ing system of the Earth surface. SAR 

interferometry is a highly effective spa
tial technique using data acquired by the 
European C-band ERSl/2 and ENVISAT
ASAR satellites. Because ofregular acqui
sitions since 1991, the fifteen years archive 
of the SAR images have been used largely 
in order to detect and measure, with mil
limetre accuracy, ground movements in 
many European cities in the framework of 
the Terrafirma programme. 

Subsidence caused by compaction of 
overdrafted aquifer systems is a prob
lem in urban areas heavily dependent on 
groundwater supplies, such as in the US 
basins: Las Vegas, Nevada, Santa Clara 
Valley, San Francisco Bay of California. 
Pumping of groundwater results in surface 

I 1Geological Survey of Belgium 

by Xavier Devleeschouwer1 

L'interferometrie radar (technique PSI 
ou Persistent Scatterer Interferom
etry) a ete mise en reuvre a Bruxelles 
et dans ses environs. L'aire totale con
cernee represente 900 km2 et les don
nees satellite ERS ont fait l'objet d'une 
exploitation sur une periode de 10 
ans (1992-2003). Soixante quatorze 
plages de donnees ont ete etudiees 
et environ 173 000 echantillons de 
reference (PS) identifies pour le suivi 
dans le temps des mouvements du 
sol. Plusieurs phenomenes de mouve
ment du sol ont ete observes pour la 
premiere fois dans cet environnement 
urbain. Le plus spectaculaire d'entre 
eux est le soulevement enregistre 
dans le centre de Bruxelles le long 
de la riviere Senne. Cet exemple met 
en relief l'inten~t et le potentiel de 
cette technique pour la detection et le 
controle des mouvements du sol qui 
affectent les zones urbaines. 

deformation and raises critical issues from 
the standpoint of public protection and 
economic impact. On the contrary, only 
a few publications are available on uplift 
phenomenon caused by aquifer recharge. 

Brussels Par 

Se ha aplicado la tecnica de interfer
ometrfa radar (tecnicas PSI) en Bru
selas y sus alrededores. La superficie 
total investigada alcanza los 900 km2 
con el empleo de una cobertura de 
los datos del satelite ERS del perfodo 
1992-2003. Se utilizaron 74 escenas 
y se identificaron alrededor de 173 
000 dispersiones permanentes (DP) 
que podrfan utilizarse para el analisis 
de series de movimiento del terreno. 
Se han observado varios procesos de 
movimientos del terreno por primera 
vez en este ambito urbano, siendo el 
mas espectacular el que afecta a una 
elevaci6n en el centro de Bruselas a 
lo largo del rfo Sena. Este ejemplo 
ensalza el valor del potencial de la 
tecnica PSI para la detecci6n de los 
movimientos del terreno que afectan 
a las areas urbanas. 

Cities faced with a rising water table 
are known in several European countries 
such as in Spain, Barcelona, Germany, 
Dessau, United Kingdom, London and 
Italy, Milan. The main purpose of this 
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Geological map of the Brussels Region 
(1/50.000-scale map) 
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Figure 1. Geological map of the Brussels Region (upper part) and the AB profile (lower part). 

paper is to highlight the active uplift proc
ess revealed by PSinSAR data in the centre 
of Brussels, and to discuss the possible 
causes and consequences of this almost 
unknown process. 

Hydrogeology of Brussels 
A large plain, gently inclined towards the 
north and formed by the alluvial deposits 
of the Senne river, is situated at an altitude 
ranging between 19 m in the south to 13 m 
in the north. The hydrogeological structure 
of the area is marked by the occurrence of 
several superposed aquifers separated by 
variable thicknesses of clays. The allu
vial aquifer lies in the Quaternary deposits 
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covering the Senne valley. The glauco
nitic sands of the Hannut Formation, Late 
Paleocene (brown colour on the profile 
of Fig. I) contain an aquifer separated 
from the artesian aquifer of the Cretaceous 
(green, Fig. 1) by a few metres thick clay 
layer. The Cretaceous is absent in the south 
and south-western parts of Brussels. The 
artesian aquifer of the Cambro-Silurian 
basement (grey, Fig. I) corresponds to the 
main aquifer body in the southern part of 
Brussels. This aquifer is sometimes sepa
rated locally from the Cretaceous aquifer if 
the shales of the basement are sufficiently 
altered and thick when they constitute a 
barrier. In other places, where no aquitard 

level is present, we will use the term "Cre
taceous-Paleozoic basement" aquifer. 

PS data overview 
The processed area covers a surface of 
900 km2 from Ternat-Vilvoorde-Zaventem 
(north side) to Halle-Louvain-la-Neuve 
(south side). The area contains 173,767 
identified Permanent Scatterers (PS) cor
responding to a density of l 93PS/km2

• 

This density is highly variable spatially 
(Fig. 2). 

Ground motion observed in the centre 
of Brussels (Figs 2 and 3), and revealed 
by the IDW interpolation, corresponds to 
a large outer elliptical zone (mauve colour) 
characterized by average velocities rang
ing between 1.2 and 2.3 cm during a period 
of 11.5 years. This area covers a surface 
of 48 km2

• A second, inner elliptical (blue 
colour), and smaller area (4 km2

), centred 
on the historical centre of Brussels, indi
cates positive ground deformation with 
average velocities ranging between 2.3 and 
5.7 cm during the same time-span. 

Groundwater evolution 
Water was pumped from the Cretaceous 
chalk aquifer in the centre of Brussels 
from the beginning of industrialization in 
the late nineteenth century, and up to the 
mid-twentieth century. During the early 
years, the artesian wells were used for 
industrial purposes (breweries, dyeing, 
distilleries, refineries, etc ). The increasing 
number of artesian wells and the increasing 
water need, led progressively to pumping 
at greater depths. The old artesian wells 
inventoried in Geological Survey archives 
have been plotted on the interpolated 
colour zones corresponding to the uplift 
(Fig. 3). Artesian wells are specifically 
located along the Senne axis. Most of them 
(more than 50) are present in the uplifting 
zones. Thirteen wells are included in the 
blue interpolated zones with the highest 
uplifting velocities. 

There are a limited number of available 
piezometers (6) but they are distributed 
over the whole area. The "Gieterij" pie
zometer (Fig. 3, northern part of the map), 
related to the Cretaceous aquifer, shows a 
net increase of the piezometric level of35 
m before the 1980s, then relatively stable 
conditions during the eighties, and a 30 m 
increase of the piezometric level starting 
in the middle of the year 1992 to nearly 
the end of 200 I. These data indicate that 
the Cretaceous aquifer has experienced 
a positive evolution of the piezometric 
level of more than 65 m during a period 
of 23 years. The "Lavallee" piezometer 



(Fig. 3, centre of the image) indicates a 
7 m increase of the piezometric level of 
the Hannut Formation aquifer during the 
time-span 1998-2004. These data indicate 
that two different aquifers (Hannut and 
Cretaceous) record an increasing trend of 
the piezometric level. 

Conclusions 
Extensive groundwater pumping led to 
a subsiding and compacting basin from 
industrialization in the late 1800s. Since the 
1950s, industry progressively disappeared 
from the centre of Brussels, and the wells 
were progressively abandoned. This situ
ation led to the reverse phenomenon that 
corresponds to the recharge of the ground
water aquifers. Consequently, groundwa
ter level rises in the local aquifers resulted 
in several centimetres of elastic rebound. 
These ground motions affect the buildings 
in the centre of Brussels as attested by the 

Figure 2. Processed area with the 173. 767 PS 
colour classified based on the average annual 
velocity (mm/yr). Blue and mauve colours indi
cate uplift processes and orange to red colours 
correspond to subsidence. 

cracks observed in the walls of several 
buildings. Elsewhere, subsidence has also 
been detected in several places in Brussels 
and mostly related to alluvial plains, peat, 
and water extraction. 

Figure 3. The uplift phenomenon revealed in 
the centre of Brussels along the Senne valley. 
Artesian wells (red points) and six piezometers 
(black triangle) are located on the map. 
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Geochemistry-based modelling of 
hydrocarbon contamination 

This article describes a laboratory 
model in which geochemical and 
geostatistical analyses were con
ducted to acquire new information for 
hydrocarbon pollution in the natural 
environment, especially for types of 
gasoline. Gasoline was chosen as 
the experimental material because 
it can very frequently be recognized 
in hydrocarbon contaminated areas. 
The gasoline compounds were identi
fied using gas chromatography with 
flame ionization detection and mass 
spectrometry. The composition of the 
clay and sand, which were used for the 
model, was investigated by XRD and 
DTA methods. Grain size distribution 
and carbonate determination were 
also carried out. Based on the results 
of the measurements, useful data can 
be recognized related to the volatility 
of the gasoline compounds and to the 
adsorbtional character of the clay. 

In the last few decades there has been 
an increase in the accumulation of 
contaminants in our environment. In 

connection with industrial development, 
anthropogene activities play an increas
ingly important role in the pollution of our 
environment resulting in considerable risk 
to soil and groundwater. Environmental 
protection has come into focus during the 
last few decades in Hungary. Protection of 
groundwater and soils is extremely impor
tant from this point of view. The drink
ing water supply in Hungary is derived 
almost entirely (97%) from groundwater; 
consequently its protection is strongly 
monitored. 

Sub-surface pollution cannot easily be 
observed; thus its effect can be more seri-

1Department of Geology, University of 
Pees, Hungary 
2Exploration & Production Upstream 
Laboratories, MOL Group, Hungary 
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by J. T6th 1and Dr. E. Torok2 

L'article decrit un modele experi
mental dans lequel Jes analyses geo
chimiques et geostatistiques ont ete 
effectuees pour obtenir davantage 
d'informations sur la pollution de 
l'environnement nature! parles hydro
carbures et en particulier !'essence. 
L'essence a ete choisie comme mat
iere d'experimentation parce qu'on 
la retrouve tres frequemment dans 
Jes secteurs pollues par Jes hydrocar
bures. Les composants de !'essence 
ont ete identifies apres utilisation de 
la chromatographie en phase gazeuse 
avec un detecteur a flamme ionisante 
et de la spectrometrie de masse. La 
composition de l'argile et du sable uti
lises pour le modele a ete etudiee par 
Jes methodes XRD et DTA. Une etude 
granulometrique et une analyse des 
carbonates ont egalement ete real
isees. En se basant sur Jes resultats 
des mesures, des donnees tres utiles 
ont ete enregistrees en matiere de 
volatilite des composants de !'essence 
et d'adsorption de l'argile. 

ous. Hydrocarbon pollution in our environ
ment occurs frequently in connection with 
various industrial activities. In many con
taminated areas, the hydrocarbon pollution 
sources may originate from sites where 
crude oil or derived oils are being stored. 
These sites are, for example, oil refineries, 
filling stations, underground pipelines or 
railway stations. 

Site investigations have revealed gaso
line type pollution in most cases. Gaso
line, as one of the most mobile pollution 
agents, can easily spread to the groundwa
ter; moreover it also means high risk for 
human health. That was the main reason 
why this compound was chosen for our 
laboratory modelling. 

Problems in the risk assessments ofHC
contaminated sites 
In Hungary, hydrocarbon contaminated 
soils and groundwaters at exploration 
and production sites have been managed 
based on their total petroleum hydrocarbon 

El presenteartfculo describe un modelo 
de laboratorio en el que se realizaron 
analisis geoquf micos y geoestadfsticos 
para obtener nuevos dates sobre la 
contaminaci6n del medic natural por 
hidrocarburos, especialmente algunos 
tipos de gasolinas. Se ha elegido la 
gasolina como material de. experi
mentaci6n por su frecuente aparici6n 
en areas contaminadas por hidrocar
buros. Los compuestos de gasolina 
se han identificados usando croma
tografia de gases con detecci6n por 
ionizaci6n de llama y espectrometrfa 
de masas. La composici6n de la arcilla 
y de la arena utilizada en el modelo se 
ha investigado por RX y DTA. Se han 
realizado tambien granulometrfas y 
determinaci6n de carbonates. En base 
a los resultados de las mediciones 
realizadas, se han obtenido dates de 
utilidad en relaci6n con la volatilidad 
de los compuestos de la gasolina y el 
caracter absorbente de la arcilla. 

(TPH) content. Measuring ofTPH contam
ination is not sufficient for environmental 
and human health quantitative risk assess
ment because it does not give information 
about the compounds within the hydro
carbon mixture. There are three methods 
of risk assessment. The best known uses 
some indicator compound (e.g. PAH or 
BTEX) in order to characterize the risk. 
The second procedure applies a substitut
ing compound, e.g. benzene. In the total 
product method, which is a modified type 
of the latter procedure, the total TPH is dis
sociated to fractions. These fractions ( e.g. 
aromatic, aliphatic) have similar mobility 
and toxicity properties. The third method 
applies the combination of the indicator 
compound and the substituting compound 
(involving the total product) procedures 
mentioned above. 

In our opinion it can be useful if we have 
a thorough know ledge of every component 
of the TPH. In connection with this, the 
aim of our model! ing is to aquire more and 



Figure 1 a, b. The special glass tubes used for the modelling 

more exact information for the frequent 
hydrocarbon pollution in the natural envi
ronment, connected to both oil industry 
and transport. 

Details of the model 
Eight specially constructed glass tubes 
were installed in an isolated room in order 
to provide standard circumstances during 
the modelling for the long duration of the 
study. Pairs of tubes - 50, 100, 150 and 
200 ems in height - were filled with homo
geneous sand. One tube from each pair 
was covered additionally by a clay layer. 
Tubes were equipped with a thin steel sieve 
directly below the filling material in order 
to prevent the sand grains from falling into 
the liquid gasoline. Samples were taken 
from the liquid gasoline below the fillings, 
from the vapour phase above the liquid 
gasoline, from the sand/clay fillings and 
from the air above the fillings. Samples 
were taken weekly in the initial period of 
the experiment; later - based on the results 
of the measurements - the sampling period 
was altered to monthly frequency. 

Analytical methods for TPH analyses 
- and for our model 
The more common methods for TPH 
analyses are solvent extraction followed 
by infrared spectroscopy or gas 
chromatography. There are some standard 
methods for TPH analyses, but there is 
not an accessible universal method. These 
are modified versions of the gas chro
matographic methods. In most cases we 
use gas chromatographic analyses for the 
contaminated samples. We have chosen 
the methods for our model in order to gain 
comparable results to the data aquired from 
contaminated sites. 

Gas chromatographic analyses were 
carried out as the main a:aalytical method 
for determination and identification of 
the HC components in the experiment. 
Eight liquid samples were taken through 
the septum of the lower pipe (Fig. 1) 
each time. Three parallel analyses were 
made from these samples resulting in 24 
measurements every time. Air samples 
were taken after six and twelve months, 
while the vapour phase was sampled after 
one year. A FISONS MEGA2 HRGC type 
GC-FID apparatuswasusedfortheanalyses 
of the gasoline and vapour samples using 
the following analytical materials and 
conditions: injector temperature of 310° 
C, constant pressure of 200 kPa, splitless 
mode, injected volume = 0.5 µl, the GC 
oven was programmed from 60° C (3 mins) 
with 20° C/min ramp rate to 3 I 0° C (3 0 
mins ), HP- I column (50m length, 0.32mm 
inner diameter, 1.05 µm film thickness, 
dimetil-polisiloxan) and FID temperature 
of310°C. 

For the air-space samples an ATD
GC-MS apparatus was applied with the 
following technical data: Gerstel TDS A2, 
A3, oven was programmed from 60° C (0 
mins) with 60° C/min ramp rate to 310° 
C ( 10 mins ), standard measuring method, 
split mode, delay time of0.5 min, transfer 
temperature of300° C, CIS4 CO cooling, 
Carbotrap B adsorbent bed, dven was 
programmed from -20° C (0 mins) with 
12° C/min heat up rate to 300° C (10 
mins ). The GC part was operated using the 
following: CIS split ratio set to 20: 1, split 
= 8. 7ml/min, pressure of 100 kPa, He, total 
flow of 12.1 ml/min with constant flow 
measuring method, HP-PONA column 
( 50m length, 0 .2mm inner diameter, 0 .5 µm 
film thickness, 100% dimetil-siloxan), the 

GC oven was programmed from 40° C ( 4 
mins) with 10° C/min ramp rate to 170° C 
(1 min), and to a final temperature of 300° 
C with a 15 min. hold time after 60° C/min 
ramp rate. The MS detector technical data 
were: 1.2 min. of solvent delay, scan = 
33-550 amm, threshold= 150, with scan 
measuring method = 2.85 scan/s. 

Filling materials were sampled after 
six and twelve months to determine the 
adsorptional features. Samples were taken 
from the homogeneous sand from every 
tube. In the case of the clay capped tubes 
both the clay and the sand below the clay 
were sampled. From the samples three 
parallel measurements were carried out 
using ATD-GC-MS equipment with the 
same technical circumstances as mentioned 
above. As the volume of the clay may 
alter during analyses, thermoanalytical, 
X-ray diffraction, grain size distribution 
and carbonate content measurements were 
performed to determine the main features. 
The measurements were carried out with 
an admixture of a 10% inert component 
in order to avoid the analysing problems 
of the expanding clay minerals. Average 
values, calculated from the parallel 
measurements, were the bases of the trend 
determinations. 

Initial compositions 
The term gasoline refers in the Hungarian 
oil industry to a special raw condensate 
which contains HC types to C 19 in general. 
In our modelling the C 19 component was 
also detectable in the starting compound. 
Gasoline is a complex mixture of a number 
of organic compounds including: alkanes 
(normal, branched and cyclo-), alkenes 
( normal, branched and eye lo-), alkylben
zenes, polynuclear aromatic hydrocar
bons, elemental compounds and additives 
(Odermatt, 1993). Consequently, several 
definitions refer to the gasoline fraction. 
We have used in our modelling a natural 
gas based liquefied HC mixture, without 
any unsaturated components. 

The chromatogram of the starting com
position can be seen in Figure 2. Based on 
the analytical results, three groups could 
be distinguished according to the volatility 
of the components (highly volatile, less 
volatile and aromatic groups). 71 % of the 
measurable components proved to belong 
to the highly volatile groups, including 
9% of aromatic HCs, while the residµe 
29% could be ranged into the less volatile 
group. The boundary between the highly 
and less volatile group could be drawn 
at octane, taking into consideration the 
analytical results gained during the experi-
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Figure 2. Chromatogram of the starting composition of the gasoline 
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Figure 3. Superimposed chromatograms of the air-space samples taken after half year. Red line 
represents the pure sand fillings and blue line shows the clay-capped tubes. 

ment. It can be seen from the chromato
gram that pentanes, hexanes, heptanes and 
with its significant quantity ( 11.6 mol%) of 
normal-octane predominate in the starting 
compounds. As for the less volatile group, 
their quantity reduces proportionally with 
the carbon number. Components to C39 
were determined in all measurements 
because the gasoline was enriched in the 
less volatile components parallel with the 
escaping of the highly volatile types ofHC 
from the system. Consequently the C32 is 
present in a measurable amount after one 
year (Toth et al., 2006). 

X-Ray diffraction analyses, thermo
analytical measurements, as well as grain 
size distribution analyses were also per
formed in order to characterize the sand 
and clay used as filling materials in the 
modelling. In the sand the dominant 
grain size is between 100 and 1000 µm. 
Abundant quartz, less potassium feldspar 
(albite), very little dolomite and calcite 
were detected in the semiquantitative X
ray diffraction analyses. Muscovite, chlo
rite, kaolinite and amphibole could also 
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be traced. Grain size of the grey clay is 
between 0.4 and 355 µm, but the ratio of 
the larger grains (fraction above 100 µm) 
is merely 1.85%. The mineralogical com
position of the clay is as follows: quartz, 
muscovite, and calcite abundant, dolomite, 
chamosite medium. Some nontronite and 
feldspar in traces could also be detected. 
Besides the XRD analyses additional 
thermoanalytical investigations were per
formed on the clay sample. The result are: 
11-22% montmorillonite, <12% chlorite, 
?% illite, 10% calcite, 6% dolomite, 2% 
goethite, and detectable quantities ofmus
covite, quartz, amorphous phase (Toth et 
al., 2006). 

Results 
We have used the given gas chromatograpic 
data in various ways. In one respect we 
compared the chromatograms of the same 
phase samples taken at the same time from 
different tubes with each other. We gained 
much useful information from the super
impositioned chromatograms. Firstly, in 
respect to the hydrocarbon adsorption 

properties of the clay fillings. Adsorbed 
components from toluene to C 10 predomi
nate in the samples from the shortest (50 
cm) tube. The measured carbon numbers 
of the components decreases as the tube 
heights increase; e.g. in the case of the one 
metre high tube, components with C7 to C9 
are dominantly present. Total peak areas 
gradually decrease towards the higher 
tubes; the least adsorbed components 
could be detected in the specimens from 
the highest, two metre high tube. These 
features could be detected after six and 
twelve months. Differences were observed 
in the composition of the adsorbed hydro
carbon types, namely o-xylene, C9, Cl 1 
components could be measured in the clay 
samples only after one year. 

Data from the air-space samples show 
similarity in the quantities of the measur
able components, depending on the kind 
of filling used above it. The quantities 
decrease with increasing tube height. C5-
C8 components could be measured above 
the pure sand fillings and in the case of 
the clay-capp~d tubes also, but in different 
amounts as shown in the superimposed 
chromatograms of Figure 3. 

We made comparisons among the dif
ferent phase samples taken at the same time 
from the same tubes. In order to achieve 
comparable units it was necessary to use 
corrections for the data. Data derived from 
the same measuring methods are repre
sented in mol% (Fig. 4). We applied the 
total peak area for plotting in the cases of 
the results derived from different analytical 
apparatus (e.g. GC-FID or ATD-GC-MS). 
We plotted the unified analytical results 
in MS Excell and afterwards examined 
them. 

The results of the same phase samples 
taken at the same time from different tubes 
have also been compared with each other 
in mol % using MS Excell. We plotted 
the data continuously for each compound. 
To date, we have more than one and a 
half years analytical data on the volatil
ity of gasoline compounds. Trends have 
been recognized in the quantity variance 
of each compound and it can be stated that 
the composition of the filling materials 
does not radically affect the concentration 
changes of the highly volatile components 
in the liquid phase. The changes are in con
nection rather with the heights of the tubes. 
The four tubes with medium heights show 
transitional features in the concentration 
changes between the shortest and longest 
tubes. At the same time a slight relative 
enrichment can be observed in the case of 
the aromatic HC components. Because the 



Measured compounds in the gasoline and in the vapour 
phase in the 50 cm height clay-capped tube 
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Figure 4. Comparison between the different phase samples taken from the same tubes. 
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Figure 5. A part of the trend analysis datum - the trend of the volatility of normal-pentane. C, the 
clay/capped tubes and S, the pure sand filled tubes. 

aromatic HC components show different 
behaviour from the others, we are exam
ining these compounds in detail. We have 
presented a trend about one compound in 
Figure 5, in order to demonstrate a part of 
the trend analysis datum. 

Conclusions 
Three groups could be distinguished with 
regard to the trend in change concentation 
with time. A gradual decrease in the con
centration can be observed for the highly 
volatile components. The intensity of this 
decrease is connected to the carbon number 
of the components - the smaller the carbon 
number, the more intense the volatility. As 
was expected, higher amounts of the com
ponents have evaporated from the tubes 

filled by homogeneous sand, for each tube
pairs of equal height. A relative increase 
in the concentration could be observed for 
the less volatile components. 

Quantities of the components, meas
ured in the air-space samples, depend on 
the heights of the tubes. C5-C8 compo
nents could be measured above both the 
pure sand and clay-capped fillings, but 
their concentrations were different. Clay
capped fillings adsorbed components from 
C7 to C 11; their concentrations depend on 
the heights of the sand below the clay. 

Preliminary results of the modelling 
indicate that consideration of the trend 
of changing concentration with time can 
be an effective tool in the remediation 
of a gasoline polluted area. Based on the 

modelling, it can be seen that the most 
dangerous period in gasoline pollution is 
the first 21 days after the beginning of the 
pollution. In this period the highly vola
tile compounds can evaporate. After this 
period the evaporation speed of the volatile 
components decreases. Decomposition of 
the gasoline occurs at a lower rate than 
has been suggested in most of the quan
titative risk assessment of contaminated 
areas. Investigations of the volatility of the 
components and the relationships between 
the revealed trends will be continued by 
means of geochemical and geostatistical 
methods (trend analyses and correlation 
measuring). 
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Soil loss calculation and sediment 
analyses in Galgaheviz, Hungary 

Extreme erosion occurs in the hills 
surrounding Galgaheviz village. Our 
measurements on the hillside soils (0 
-100 cm depth) and at the foothill's 
sediment (0-240, 0-320 cm) have 
shown that there are high amounts of 
soil nutrients (1000 mg kg-1 < PzD5). 

Soil research can help farmers opti
mize their land and fertilizer use. It 
leads to an improvement in the quality 
of the Galga Creek that flows at the 
foothill. Nearby slopes are monitored 
to explore the changing amount of 
artificial fertilizers and their migra
tion from arable land, their hazard
ous effect on the watercourses and 
indirectly on natural conditions and 
human health. 

The studied area lies c. 70 km south
east of Budapest, along the Galga 
Creek (Fig.1 ). Our target area is 

situated on the northern side of the railway. 
Arable lands surround the river, roads and 
railway lines running parallel to the river 
valley. There is intense agriculture; local 
farmers produce everything for their own 
needs and extra for nearby city markets. 
There is also a wetland environment with 
meadows containing protected plants. This 
peaty meadow has a high nature protection 
value. Cash crops are corn, sunflower and 
sometimes sugar beet. Farmers combine 
cash crop with cereals. 

Due to the structure of crop rotations 
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by Csaba Centeri1 and Marton Vona2 

Une tres forte erosion affecte les collines 
qui entourent le village de Galgaheviz. 
Les mesures de sol effectuees sur les 
pentes ( a une profondeur comprise 
entre O et 100 cm) et sur les sediments, 
au pied de la colline (a des profondeurs 
comprises d'une part entre O et 240 
cm et d'autre part entre O et 320 cm) 
ont montre qu'il existe d'importantes 
quantites de substances nutritives 
(1000 mg*kg-1 < P2O5). De telles 
recherches peuvent aider les fermiers 
a optimiser !'utilisation des sols et des 
engrais. Cela va egalement conduire a 
une amelioration de la qualite du cours 
d'eau Galga qui coule au pied de la col
line. Les pentes avoisinantes font l'objet 
d'un controle pour etudier les variations 
de la quantite d'engrais artificiel, leur 
migration a partir des terres cultivees, 
leur effet aleatoire sur les cours d'eau 
et indirectement sur l'environnement 
naturel et la sante humaine. 

and tillage practice, there is a lot of soil 
loss on the slopes facing the Galga Creek. 
Measurements on two arable foothills 
proved the humic layer to be 3.2 and 2.4 
m respectively. Cultivation is down the 
slope. 

Galgaheviz is a valuable natural area 
where hundreds of protected plants grow 
(Vona and Falusi 2005). It is understand
able that the natural area should be prop
erly protected from the negative effects of 
nutrient runoff from arable lands. 

Soil erosion models are basic tools for 
calculating soil loss. It is easy to calcu
late nutrient loss by measuring basic soil 
parameters (Penksza et al. 2003 ). The most 
widely used and well-known soil loss esti
mation model is the Universal Soil Loss 
Equation (Wischmeier and Smith 1978). 

Our aims within the research were to 
prove that the area is suffering from the 
effect of serious erosion; the thickness of 
the accumulation at the bottom of the slope 
proves that erosion processes occur over 
the slope and basic soil chemical param
eters prove that the origin of the sediment 
comes from the arable land above the accu
mulation zone. 

En las colinas que rodean el pueblo 
de Galgaheviz se produce una erosion 
extrema. Los analisis realizados en 
los suelos de las laderas (0-100 cm 
de profundidad) y en los sedimentos 
del pie de la colina (0-240, 0-320 cm) 
muestran q ue hay una elevada ea ntidad 
de nutrientes en el suelo (1000 mg kg-
1 < PzD

5
). La investigaci6n edafol6gica 

puede ayudar a los agricultores a 
optimizar el usos de sus tierras y de 
los fertilizantes. Tambien contribuira 
a la mejora del arroyo Galga que 
discurre al pie de la colina. Se estan 
investigando tambien las laderas 
cercanas para analizar los cambios 
en las cantidades de fertilizantes y su 
migraci6n de los terrenos arables, sus 
efectospeligrososen loscursosdeagua 
e indirectamente en las condiciones 
naturales y la salud humana. 

Materials and methods 
Soil profiles (0-100 cm) were fully 
described in the field. Soil profile sites were 
chosen by the Piirckhauer type core sam
pler ( 100 cm long, -3 cm in diameter). The 
examined soils were Cambisols (FAO). 

We investigated the deeper horizons 
down to 3.2 m to measure the nutrient 
and soil loss from arable farming. We had 
shallow drillings on the arable field facing 
Galgaheviz and took soil samples every 
20 cm. The laboratory experiments were 
carried out according to the Hungarian 
regulations of the Institute of Soil Science 
and Agricultural Chemistry, Hungarian 
Academy of Sciences. 

We used the USLE model to calcu
late the potential soil loss that might have 
uploaded to the sediment area. 

USLE uses physical factors (Wisch
meier and Smith, 1978) to quantify the 
amount of soil lost per hectare per year. 
Its well known equation is: A = R . K . L 
.S.C.P 

Procedure for using the USLE 

I. Determine the R Factor. 



Figure I. Location map for Galgaheviz, showing the position of the Creek and Sites I and 2 
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2. Determine the K value (based on Hun
garian measurements under artificial 
rainfall (Centeri 2002)). 

3. Divide the field into sections of uniform 
slope gradient and length. Assign an LS 
value to each section. 

4. Choose the crop type factor for the crop 
to be grown. 

5. Select the P factor based on the tillage 
practice to be used. 

6. Multiply the 5 factors to obtain the soil 
loss per hectare. 

Laboratory results of basic soil param
eters 
For soil loss measurements it is important 
to prepare a soil profile description and 

oH(KCI) pH (H20) 

A horizon (Site l) 7,03 8,05 
A horizon (Site 2) 7,02 8,1 

analyze basic soil parameters (Table I). 
Based on the laboratory experiments, the 
examined sites were quite different, except 
for the pH values. 

"Site I" has smaller amounts of calcium 
carbonate in the upper soil layer, but has 
very high amounts of Pz0

5
- (Table 1), 

about 16 times more than "Site 2". There 
is a difference in K.p content (Table 1) but 
it is not so significant; only about twice as 
much KzO can be found in "Site l" than 
in "Site 2". The pH can be described as 
similar. 

Laboratory results of basic chemical soil 
parameters of shallow drillings 
The most complicated part of the erosion 

SOM CaC03 AL-P205 AL-K20 
% % mi,'•lw·' m2''k1(1 

2,67 4,9 1767,32 199,31 
1,38 14,85 112,76 86,77 

Table I. Laboratory results from the A horizon of Site I (soil profile examination) 
SOM= Soil Organic Matter, AL= ammonium-lactate 

mapping works is calculating the rate of 
soil formation and sedimentation. To pro
vide data for the estimation of the rate 
of sedimentation we analyzed the bottom 
of the slope of the chosen hillsides. We 
reached the parent material (in this case 
loess, the basis of soil formation) at a depth 
of 320 cm, that is at least three times the 
depth of the original soil profile at Site 1. 
We can state that approximately 220 cm of 
sediment had accumulated at the bottom of 
the slope at Site 1. At Site 2 we reached the 
parent material at a depth of 240 cm. 

We analyzed the basic soil parameters 
of this sediment in the two selected sites to 
the depth of the parent material (Table 2). 

The Ca content is mainly shadowing the 
pH values. It shows a greater amount of 
disturbance at Site 1. The Ca content tells 
us that we are reaching the Ca rich parent 
material where values are above 7 on both 
Sites 1 and 2 . 

The amounts of AL-Pp5 were above 
calibration. Usually - for samples from 
arable land - technical equipment is cali
brated for the highest value of 1000 mg*kg· 
1• In the present case they had to be re-cali
brated because we had readings as high as 
2455 mg*kg·1 on Site I. 

There is more change on Site 2 than 
on Site 1. At a depth of 100-120 cm, the 
AL-P

2
O

5 
content is 1304 mg*kg·1 while at 
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Code pH(KCl) pH(H20) 
SOM Ca AL-P20; AL-K20 N01-N 
(~ % mg*llg"" mg*J.,g"" mg*J.,g"" 

0-20 7.98 7 .25 3.05 2.25 1944 334 3,43 
40-60 8.02 7.23 1.79 1.74 1968 295 6,86 
60-80 7.97 7 .07 2.73 1.21 2247 283 6,86 
80-100 8.09 7.30 2.40 1.34 1950 217 3,43 
100-120 7.78 8.42 1.04 0.90 2221 320 3,43 
120-140 8.01 729 0.00 1.00 2455 357 3,43 
140-160 7.47 8.10 0.24 1.39 2284 353 3,43 
160-180 8.12 7.32 0.95 0.70 2204 379 <KH 
180-200 8.23 7.44 1.86 0.71 2040 355 6,86 
200-220 8.30 7.48 0.80 0.77 1291 312 3,43 
220-240 8.10 7.40 0.04 1.76 941 262 10,3 
240-260 8.26 7.43 0.00 2.68 834 253 <KH 
260-280 8.27 7.35 0.00 2.15 706 217 6,86 
280-300 8.33 7.45 ND 2.27 502 222 6,86 
300-320 8.62 7.63 0.17 7.48 182 107 3,43 

Table 2. Laborat01y results of the drilling West of the center of the cooperative (Site I) 
ND = no data, KH = limit ofmeasurability, B = cereal, SOM= Soil Organic Matter, AL= ammonium
lactate 

CC)de pH(KC]) pH(H,O) Jmn:w Ca AL-P,0,- AL-K:O NO.,-N 
(%) % :r.tar•Jq{' mar"Jq(' mar"kt' 

0-20 8.12 1.40 2.03 ND ND ND ND 
20-40 809 1.20 2.60 133 1266 383 6~6 
40-60 1.12 1.16 5.35 131 1283 430 6~6 
60-80 802 1.15 2.39 106 1311 212 lOJ 
80-100 195 1.20 1.12 0.82 1540 294 6~6 
100-120 191 1.19 1.18 103 1304 392 3;B 
120-140 832 1.56 1.28 103 392 401 6~6 
140-160 8.22 1.52 0.00 121 660 424 3,43 
160-180 831 1.61 0.00 2.10 669 478 103 
180-200 8 .41 1.19 0.28 339 1012 438 11,;l 
200-220 8 .46 1.95 0.85 608 863 329 103 
220-240 8 .48 8.15 1.01 129 895 246 241 

Table 3. Laborato1y results of the drilling, east of the center of the cooperative (Site 2) 
ND= no data, N = sunjlowe1; SOM= Soil Organic Matter, AL= ammonium-lactate 

Sample pH(KCJ) pH (H20) SOM(%) CaC03 (%) AL-P20 5 AL-K20 
site 2004 2006 2004 2006 2004 2006 2004 2006 2004 2006 2004 2006 

UST 6,7 6,9 7,2 7,8 2 2,2 7,63 7,57 1523,5 819,9 218,4 185,9 

LST 6,9 6,9 7,2 8,1 1,5 2,4 3,66 3,85 1322 1652,8 218,4 197,8 

Table 4. Monitoring of basic soil parameters from the upper and lower third of the slopes on the examined 
arable land, Galgaheviz, Hunga,y (2004 and 2006) 
UTS=Upper Slope Terrace, LTS=Lower Slope Terrace, SOM= Soil Organic Matter, AL = ammonium
lactate 

120-140 cm it is low (392 mg*kg·1
) but is 

rising again until a depth of 180-200cm 
(1012 mg*kg·1

). At the deepest layer it is 
895 mg.kg·'. These values are very high. 

AL-Pp5 values are high on Site 1, too. 
The amount of AL-Pp

5 
remains above 

1900 mg*kg·1 until a depth of 180-200 cm. 
It is obvious that we reached the parent 
material because the amount of AL-Pp

5 

drops from 502 to 182 mg*kg·'. 
Farmers should start mining this soil 
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and spread it as fertilizer but would not 
need to use phosphorus fertilizer in the 
following years. On the other hand, if the 
sediment reaches the river this high phos
phorus load might cause serious damage 
in nearby meadows. The distribution of 
AL-Kp is almost even. 

The other good indicator of former 
heavy fertilizing is the amount of NO

3
-

N. On Site I the amount ofNO
3
-N often 

exceeds 6 mg*kg-1, reaching I O mg*kg·1• 

On Site 2 the amount is even higher, 
often exceeding 10 mg*kg·1 and reach
ing 24 mg*kg·1• 

Results of erosion modelling 
As indicated in the title of our research, 
we were dealing with soil loss. We 
calculated the soil loss with the USLE 
model. 

-l:7-- In the present simulation we used 
the following R factor: 670 MJ * mm 
*ha·'* h·' * y·1

• 

2. The K value of the chemozem 
brown forest soil was 0.0162 
t*ha*h*ha·1 *MJ·1*mm 1• 

3. We used an average slope gradi
ent (12%) and length (100 m). The LS 
value was calculated by the RUSLE 
model's manual because USLE does 
not take rill and interrill erosion into 
account. RUSLE does. We used Table 
4-2. from the RUSLE manual that 
showed a value of3.81 for a 12% slope 
that is about 130 m long and there is 
a moderate rate of rill and interrill ero
sion. 

4. C factor was calculated by the sur
face cover, dominated by cereals and 
corn/sunflower, so the average value 
used was 0.25. 

5. The tillage practice was both up 
and down the slope so it was constant 
= 1. 

According to the calculations the aver
age soil loss per year is I 0.34 t*h·1*y·1• 

This means that the sedimentation area 
(10 m by I 00 m = 0.1 ha) was built 
up from this material on our sample 
slope. The calculated 10.34 t*h·' *y1 soil 
loss was deposited on this 0.1 ha area. 
This means a 0.66 mm.h·1 .y-1

, that is, 6.6 
mm/0.1 ha upload. If the original soil 
profile was 80 cm deep and is now cov-
ered by 220 cm of sediment, then 333 
years of erosion had to occur to build 
this amount of sediment (220 cm). 

Since there has not been arable (and 
not so intensive as in the last 50 years) 
farming in the last 333 years, the rate of 

erosion must had been two or three fold, the 
opposite of that calculated with the model. 
The reason for the low calculated soil loss 
figure can be a result of the low calculated 
C factor (so there should have been more 
plants with low erosion protection value) 
or the local rainfall intensities were much 
higher than calculated by the small scale 
erosion map. 

Monitoring of soil parameters 
We collected samples from the upper and 



lower slope terraces to see the difference in 
the basic soil parameters. Our hypothesis 
was that in the lower terraces of the slope 
there should be more AL-Pz05 and more 
AL-Kp as was the case in many other 
sites. In this case, on Site 1 we found that 
the results were the opposite, proving our 
basic assumption that the area suffered 
from heavy fertilization. With this amount 
of accumulation where there is a large 
quantity of fertilizer at deeper layers, up to 
300 cm, it is obvious that greater amounts 
of fertilizer on the upper terraces of the 
slope can only mean more fertilizing on 
that part of the slope. 

The CaCO
3 

content of the different 
parts of the slope, however, proves the 
presence of erosion. It is higher on the 
upper terraces. The reason for this is that 
the parent material has a high CaCO

3 
con

tent and as it gets closer to the surface by 
erosion and tillage, more CaCO

3 
can reach 

the upper horizon. 
After two years, we repeated the meas

urements but the pattern did not change. 
We found changes only in the case of phos
phorous. It is clear that the amount of AL
Pz05 is not decreasing (from 1523 to 819 
in a two year period) because of the severe 
erosion. There must be another reason. 

We have other sites where we have 
measured these basic soil parameters. In 
the case of abandoned arable land where 

no fertilizer is used, the soil has very low 
amounts of phosphorous. The general 
result is that there is a higher amount of 
Pz05 and K,O at the bottom of the slopes. 
In the prese""nt study, on Sites 1 and 2 there 
is heavy fertilizing that causes the higher 
amount of fertilizers on the upper slope 
terraces. 

It is important to monitor the effects 
of fertilizing, the effects of land abandon
ment and effect of vegetation re-growth on 
arable lands. It is important for our future 
to find out how soil reacts to these changes 
and how fast it can regenerate! 

Conclusions 
We found a layer, more than 200 cm thick, 
with high soil organic matter content at the 
bottom of the slope. It proved the high ero
sion rate. Basic soil chemical parameters 
proved that the origin of the sediment is the 
arable land above the accumulation zone 
since it included high amounts offertilizer, 
not present in the parent material. 
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Petroleum geoscience and geohazards courses also available 
on CD ROM 
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P. 0. Box 864424, Piano, Texas 75086 - USA 
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Introducing Geology: 

Welcome to the World of Rocks 

Book Review by David Harper1 

Introducing Geology. A guide to the World 
of Rocks 
by Graham Park 

Published by Dunedin Academic Press 
Soft bound, ISBN: 1-903765-64-7 
Date: 2006, 134 pages 
Prices: £9.99 (€15) 

F orty-fiveyears ago, DerekAgerpub
lished his version of 'Introducing 
Geology'. It was a delightful romp 

through the world of geology and geolo
gists and encouraged many generations to 
take out their hammers and hand lenses 
and crack open and examine the Earth's 
crust. Geology is now quite different. We 
have experienced the 'plate tectonic' revo
lution and there has been a strong move 
from specimen-based research to more 
process-based programmes. These trends 

1EurGeol. David Harper is Professor 
of Palaeontology and Deputy Head of 
Geology, Natural History Museum of 
Denmark, University of Copenhagen 
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are reflected in Graham Park's Introducing 
Geology, a splendidly illustrated paper
back that has a wealth ofinformation for all 
of us curious about the Earth and its history. 
The first few chapters have taken some of 
the traditional areas of geology, minerals 
and the main rocks types, and revamped 
them. We have chapters on 'crystals, 
minerals and gemstones', 'volcanoes and 
melted rocks', 'shaping the land' and 'mud, 
sands and other deposits'. Having set the 
scene with the basics about igneous and 
sedimentary rocks, we move onto plate 
tectonic processes, earthquakes and faults 
and the deformation of rocks. Geological 
time and the age of Earth chapter discusses 
the concepts of deep time and stratigraphy, 
paving the way for the next chapter on fos
sils and the history oflife. Another chapter 
introduces 'geology and industry' and the 
final chapter 'turning the pages -Earth his
tory' is synthetic, taking us through the 
early history of the Earth to the present 
by way of a clear set of palaeogeographic 
maps. Throughout the book, processes are 
emphasized, from the magmatic processes 

that built volcanoes, the tectonic processes 
that built mountains and generated earth
quakes to the biological processes that 
drive organic evolution. 

Introducing Geology is a graphic 
description of the Earth, its composition, 
structure and history. Although much has 
been compressed into 130 or so pages, 
the book is lucidly written and not overly 
dense with information. The illustrations 
are well-produced and carefully chosen. 
The book concludes with a useful glossary 
of terms, referred to the relevant pages 
and figures in the text. Yes, Geology has 
changed in forty-five years but it is still 
very much the study of the 'World of 
Rocks'. 



Edinburgh 450-300 million years BC: 
The foundations of a capital city 

Book Review by David Harper1 

Edinburgh Rock: The geology of Lothian 
by Euan Clarkson and Brian Upton 

Published by Dunedin Academic Press 
Hardbound, ISBN: J-903765-39-0 
Date: 2006, 239 pages 
Prices: £17.95 (€26.5) 

lagoons and volcanoes, graphically illus
trated. Volcanic activity was sporadic and 
spectacular, forming key features such as 
Arthur's Seat and Castle Rock, while many 
rather special environments were home 
to many strange creatures. The conodont 
animal, discovered first in Scotland by the 
senior author, occurred together with an 
incredible variety of shrimps in the rocks 
at Granton, forming part of Scotland's 
Carboniferous Lake District; a little later 
at East Kirkton, some remarkable lime
stones have yielded giant water scorpions, 
early amphibians and 'Lizzie the Lizard'. 
The succeeding coal-swamp forests of the 
late Carboniferous hosted the giant and 
scary millipede Arthropleurella, attaining 
a length of some two metres, associated 
with gigantic clubmosses. There is not 
much evidence of Mesozoic and Cenozoic 
deposition in the region until the landscape 
was sculpted by the Pleistocene ice ages, 
providing a rich tapestry of geomorpho
logical features. 

This book tells the story of an impor
tant part of the Earth's crust through some 
450 million years of geological time. The 
quality of production is high with clear 
illustrations ranging from maps, field and 
fossil photographs to the splendidly evoca
tive land and seascapes of the past. The 

authors have combined to produce a lively 
and readable text based on astute field 
observations by themselves and others. It 
has a comprehensive list of figures, an 
index of both place names and geologists 
and a useful selected bibliography guiding 
the reader to the main field guides for the 
geology of the region. 

S cotland's majestic capital city, Edin
burgh, often described as the Athens 
of the North, has long been known 

as a centre for the arts and culture. It has, 
however, a very special place in the history 
of geological thought; events in the city 
during the late 1700s helped develop the 
basis of modem geology. Three key ingre
dients combined: The genius of James 
Hutton, the rich intellectual environment 
of the 'Scottish Enlightenment' and of 
course the diverse geology of Edinburgh 
and its environs. A number of key localities 
in the region such as the unconformity at 
Siccar Point and Carboniferous sill of the 
Salisbury Crags helped Hutton develop 
such diverse concepts as deep time and the 
plutonic nature of igneous rocks. The area 
in and around Edinburgh has a remarkably 
varied geology, beautifully exposed and 
easily accessible. Euan Clarkson and Brian 
Upton, two of Britain's most experienced 
and knowledgeable geologists, take us on 
a fantastic voyage through geological time 
in and around the city itself. In some 240 
pages with over a hundred excellent illus
trations, we start with a brief introduction 
to the rocks and structure of the Edinburgh 
district, a beautifully illustrated chapter on 
Palaeozoic plant and vertebrate life and 
then we jump to the oldest rocks in the 
region, the Ordovician-Silurian strata of 
the Southern Uplands and the richly fos
siliferous Silurian rocks of the Pentland 
Hills. A selection of important fossils is 
illustrated and some are combined in a 
rather eerie seascape, quite different from 
the seafloors we have today. The sedi
ments and volcanics of the Old Red Sand
stone continent are charted and the later 
Palaeozoic environments, dominated by 
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News and events 2006 - 2007 

I News from Ireland 

SGAMeeting 
Dublin, 18-24 August 2007 
Session: Resource Estimation - Clas
sification Systems 

Background 
The Irish Association for Economic Geol
ogy (IAEG) has been selected by the SGA 
to host its 9th biennial meeting in Dublin 
between August 18th and 24th 2007. The 
Local Organizing Committee, supported 
by SGA Councilors, are preparing a pro
gramme for the meeting which will make 
the Dublin meeting the place to be in 2007 
for researchers, industry personnel, and 
minerals geologists in general. 

The Committee is preparing a meeting 
that will include technical sessions, a tech
nical discussion forum, poster sessions, 
workshops or short courses, field trips, 
exhibition and social events. It is proposed 
to devote one of the sessions to the issue of 
mineral resource - reserve estimation and 
classification systems. Further details on 
the Conference and associated events can 
be found at the Conference website: 

www.cpregistrations.com/sga2007 

Proposed Agenda 
I.Workshop on Resource - Reserve 
Reporting. 
A Workshop on mineral resource - reserve 
reporting in the international sphere is 
being considered for the Saturday August 
18, depending on the level of interest. 
The Workshop would have the following 
agenda: 

-Reporting Regulations and Guidelines: 
London-AIM 
Canada - NI43-101 
Australia - JORC/ASX 
South Africa - SAMREC 
USA-SEC 

-The role of the Committee for Mineral 
Reserves International Reporting Stand
ards ("CRIRSCO"), the Pan-European 
Reporting Committee ("PERC") and 
the other National Reporting Organi
zations 
The Reporting Code 
The Competent Person 
Resource Financing Implications 

2. Technical Session 
Resource and reserve estimates are heav
ily reliant on geological interpretation and 
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imprecisely understood geological con
trols. Unfortunately, we are all too well 
aware of cases where poorly interpreted 
geological models and/or poor commu
nication between professionals - geolo
gists, geostatisticians, mining and mineral 
processing engineers - have resulted in 
projects under-performing or even being 
financial and/or technical failures. In 
reviewing cases of both under-perform
ance and failure, it is considered that three 
distinct reasons can be identified. These 
are: 

-Failure to make grade - generally due 
to imperfect geological interpretation and 
resource estimation 

-Failure to achieve designed tonnage 
throughput - generally due to imperfect 
understanding of the orebody characteriza
tion and shape 

-Failure to achieve recovery - gen
erally due to unidentified mineralogical 
problems 
Atthisconference, which deals withapplied 
geology, it is proposed that the emphasis 
should be on the importance of geology 
in the estimation process. The Conference 
organizers therefore invite practitioners to 
present case studies which highlight the 
importance of, for example: 

-Data acquisition, recording and storage 

-Analytical data - biases, problems and 
pitfalls 

-Deposit characterization - grade, met
allurgical, mineralogical, geotechnical, 

geochemical, environmental, and 
hydrological 

-Geological Interpretation - The Three 
G's 

Geological Contacts 
Geometallurgical Contacts 
Grade Cut-off Contacts 

Submission of papers 
Presenters are invited to check the Confer
ence Website for details of the templates 
to follow in the preparation of abstracts 
and papers. 

Registration is now available on line at: 
http://www.cpregistrations.com/sga2007 I 

Looking forward to seeing you in 
Dublin. 
John A Clifford and Gordon Riddler 
Technical Session Conveners. 

I News from EFG 

EuroGeoNews, electronic newsletter: con
tact Dr. Isabel FERNANDEZ FUENTES, 
Director of the Brussels Office, _ 
efgbrussels@gmail.com 
European Magazine, hard copy jour
nal of the Federation, contact: Maureen 
McCORRY, 
Harper-mccorry@tele2adsl.dk 
Web page: www.eurogeologists.de 
Contact: Dr. Detlev DOHERR, 
ddoherr@fh-offenburg.de 

43rd Forum on the 
GEOLOGY OF INDUSTRIAL MINERALS 

May 20-25th, 2007 

Millennium Harvest House Hotel in Boulder, Colorado 



Submission of articles to European Geologist Magazine 

The EFG calls for quality articles for future issues of European Geologist. Submissions should be in English and between I 000 and 3000 words, although 
longer articles may be considered. An abstract of between I 00 and 120 words should be included in English, French and Spanish. Articles should be sent 
via e-mail to the Editor at Harper-mccorry@tele2ads1.dk or on disc to Vordingborgvej 63, 4600 K0ge, Denmark. Photographs or graphics are very welcome 
and should be sent to the Editor as tif or jpg files in CYMG colour. Further details may be found on the EFG website: www.eurogeologists.de 

Deadline for submission 30 March and 30 September. 

Advertisements 

Prices for advertisements 

Full page ( colour) 
Half page (colour) 
Quarter page (colour) 
Full page (black and white) 
Half page (black and white) 
Quarter page (black and white) 
Business card size 
Preferential location 
Price for special pages: 
Outside back cover ( colour) 
Second page (colour) 
Second last page (colour) 

Data for European Geologist Magazine 
Number of issues printed: 
Periodicity: 
Print mode: 
Size: 
Deadline: 
Published: 
Advertisement delivered as computer file: 
For graphics remember to include fonts. 

One Insertion 
820 Euro 
420Euro 
220 Euro 
420 Euro 
220Euro 
120 Euro 
90 Euro 

25% plus 

1200 Euro 
1000 Euro 
1000 Euro 

European Federation of Geologists (EFG) 

Two Insertions 
1320 Euro 
670Euro 
350 Euro 
670 Euro 
350 Euro 
200 Euro 
150 Euro 

1900 Euro 
1600 Euro 
1600 Euro 

6500 
2 times a year 

Offset 
A4 (210 mm x 297 mm) 

30 March, 30 September. 
30 May, 30 November 

EPS, TIFF 

6500 issues of European Geologist are distrib
uted among professional geologists all over 
Europe. They are sent to the European countries 
National Federations of Geologists, and these 
national organisations distribute them to their 
members. These include geologists working in 
companies as well as at universities. 

Layout of the magazine is made in Adobe 
Indesign CS for PC. 

Method of payment: 

Invoice after publication 

Subscription Rates: Annual subscription to 
the Magazine: 25 Euro 

Contact: 
Dr. Maureen Mc Corry 
e-mail: Harper-mccorry@tele2adsl.dk 
Tel: 0045 45831970 

The European Federation of Geologists was established in Paris in 1980 during the 26th International Congress of Geology. In the same year the 
Statutes were presented to the European Economic Community in Brussels. 

The Council of the EFG is composed of the representatives of the national associations of geologists of Belgium-Luxembourg (UBLG), Czech Repub
lic (CAEG), Finland (YKL), France (UFG), Germany (BDG), Hungary (MFT), Iceland (GSI), Ireland (IGI), Italy (CNG and ANGI), Netherlands 
(KNGMG), Poland (PTG), Portugal (APG), Slovakia (SGS), Slovenia (SGD), Spain (ICOG), Sweden (N), Switzerland (CHGEOL), United Kingdom 
(GS), whilst the American Institute of Professional Geologists (AIPG) is an Associate Member. The EFG currently represents about 40,000 geologists 
across Europe. 

Mission 
To promote the profession and practice of geology and its relevance. 

Objectives 

I. To promote and facilitate the establishment and implementation ofnational arrangements for recognizing geologists who, through academic training 
and appropriate periods of relevant experience in the profession and practice of geology, are qualified to be designated as EurGeol. 

2. To organize meetings and conferences to discuss issues related to the profession and practice of geology. 

3. To co-ordinate the activities of member national organisations in preparing briefing papers on geological issues and presenting these to European 
bodies, national governments and other relevant organisations. 

4. To maintain contact with the European Commission and respond in timely manner to requests for information. 

5. To communicate, through meetings and other means, the relevance of geology to the resolution of issues of concern to society. 

6. To promote the establishment of best practice for training of geologists. 

7. To safeguard and promote the present and future interests of the geological profession in Europe, including: 

- to guarantee the free movement of geologists in Europe, with the mutual recognition of their academic and professional qualifications by the adop-
tion of the title of European Geologist (EurGeol.). 

- to promote the harmonisation of education and training. 

- to define and protect the title of geologist and related professional titles. 

- to promote the code of professional ethics of the EFG. 

- to provide advice and assistance to constituent member National Associations. 

European Geologist 43 




