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Foreword 

Making Geology 
u ndersta nda ble 

by Christer Akerman, President 

The Green Week Conference of the 
European Commission DG Envi­
ronment will take place on 2-5 

June this year. The theme is "Changing 
our Behaviour" with regard to three main 
issues: 'sustainable consumption and pro­
duction', 'renewable energy & climate 
change' and 'water'. These issues cer­
tainly concern geologists and geoscien­
tists, as does the environment as a topic, 
and yet we notice, as did our Brussels 
office Agency Chief atthe Green Week last 
year, that geological aspects of environ­
ment are most often missing. This dem­
onstrates the unsatisfactory state of things 
but here I will confine myself to just one 
aspect. 

With the aim of changing this situation, 
the Board has discussed what EFG could 
contribute, and through our Agency Chief 
we are looking at what the organizers will 
let us do. It appears that we will have 
a stand at the Exhibition, but our other 
preference, having a charismatic top qual­
ity speaker giving a lecture on, for instance 
'the geological record on climate change', 
will be difficult to accomodate. This, I 
think, is precisely one of the most critical 
tasks that we have before us: the skill to 
present all the different aspects of geol­
ogy in such a manner that politicians, 
decision-makers and the public really can 
understand what geology is all about, and 
hence begin to realize the breadth and 
importance of geological knowledge for 
the development of society and its pros­
perity. 

The mission of the EFG is to promote 
the profession and practice of geology and 
its relevance, and for that reason we set 
standards and award quality marks (the 
EurGeol. title), which are tied to ethical 
rules and life-long learning (CPD). We 
market this to the European Commission 
and other political and high-level admin­
istrators in order to become a recognized 

voice for professionals working in the 
field of geology. But this is probably not 
enough. I believe that promoting the pro­
fession should also include marketing and 
making presentations of our work to the 
public in an understandable way. We must 
learn how to explain to the man in the 
street, that all interference in the natural 
environment concerns the geolpgy of the 
area, that flora and fauna are superficial 
features of an environment consisting 
of geological material and that national 
parks most often are founded on the basis 
of spectacular features, which have a geo­
logical background. This must be taught 
to children in school. 

If we are to become broadly recog­
nized by society, with increasing net­
works of labour opportunities for geolo­
gists, leading to higher status and better 
salaries, efforts must also be made to 
participate in Geology Days, Working 
groups and Expert Panels, as well as par­
ticipating in the public debate. And of 
course CPD programmes should include 
training in the art of presentation. It has 
been said that geologists are storytellers. 
I think we must become actors! Yes, we 
must probably "Change our Behaviour. 
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President's report for 2002 

Summary 
Setting up of five bodies required by 
the new regulations 
International Licensed Body legally 
formed and operating 
Continued increase of applications for 
EurGeol. title 
Drafting of a new Five Year Strategic 
Plan 
Awarding of the first EFG Medal of 
Merit 
Meetings on co-operation with IAEG 
Development of new EFG Leaflet 
Elaboration of an Events Page to web 
site 
Setting up of an Expert Panel on Flood­
ing in Europe 
Planning for a 2nd International Pro­
fe!;;sional Geology Conference in UK 
Development of relationships with 
the European Commission and other 
organizations 

S erving on the EFG Board gives the 
possibility of coming in contact 
with all kinds of aspects connected 

to the promotion of the geological profes­
sion and the practice of geology and its 
relevance. This involves a lot of hard 
work, including chasing and encourag­
ing busy Council members and others to 
volunteer for and to nominate national 
associate members to EFG bodies and 
parties that need to be set up. At the Coun­
cil meeting in Berne, five such bodies, 
with delegates from national associations, 
were introduced, necessary for meeting 
the requirements of the new regulations 
when authorizing the Federations Inter­
national Licensed Body (ILB) to award 
the EurGeol. title. In the late autumn the 
ILB was legally formed and operating, 
and five applications for the EurGeol. title 
were approved. 
Another reason for appointing dele­
gates to these bodies as soon as possible 
is that EFG has applied to the Australian 
Stock Exchange to become a 'recog-
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nized overseas professional organisation' 
(ROPO). Some of the criteria that we 
need to satisfy for gaining recognition are 
having the International Licensed Body, 
an Ethics Committee and disciplinary 
powers. 

The printing and distribution of the 
European Geologist magazine No 13 and 
14 involved problems causing much work, 
especially for the Vice-President, thanks 
to whom the price was kept reasonably 
low, in spite of the non-transparent finan­
cial system. Considering the threat to 
the health ofUros Herlec that the prevail­
ing circumstances provoked and the non­
existing possibility to present to advertis­
ers in advance the exact price and date 
of distribution, it was decided to leave the 
Slovenian printers and transfer the whole 
process to the editor from No 15. A con­
tract was signed with the editor, Maureen 
McCorry defining her basic fee and prin­
ciples for commission on advertising as 
to years 2002 and 2003. Although the 
magazine is considered by most of our 
members to be an important tool, provid­
ing articles to the editor, it is constantly 
struggling for its survival due to insuf­
ficient advertising income. 

The main reason for moving the office 

from Paris to Brussels was to be able 
to have better communications with the 
European Commission, to influence its 
policies with respect to geoscientific mat­
ters. Thanks to the enthusiastic work by 
the Agency Chieflsabel Fernandes, at our 
Brussels office, and the effective work by 
our EU delegate John Clifford, relation­
ships have been developed with various 
EC officials - particularly in Directorate­
Generals Environment, Enterprise, Edu­
cation and Internal Market. A submis­
sion was made to the DG Environment 
on the Mine Waste Directive emphasizing 
the importance of the "competent person" 
concept and suggesting that it be spelt out 
in greater detail in the Directive. A dos­
sier on the Beck case was presented to 
DG Internal Market who agreed to take 
up the case. Application was made to be 
represented on the European Committee 
for Standardization (CEN) in CEN/TC 
250 (Sub-Committee Eurocode 7) and 
CEN/TC 341, of which the latter (Sub­
committee Geotechnical Investigation 
and Testing) has been approved. We have 
also presented ourselves to the Raw Mate-

Delegates (and friend) at the informal Council 
meeting in Brussels, December 2002 



rials Supply Group (RMSG) at DG Enter­
prise. EFG is now registered on the 
CONECCS internet database maintained 
by the Commission, a listing of European 
organizations that make policy recom­
mendations and submissions to the Com­
mission. 

For the sake of coordinating efforts 
in areas of mutual interest, contacts have 
been elaborated and maintained with 
Emile Elewaut, Secretary General ofEur­
oGeoSurveys, with Corina Hebestreit, 
director at the EuroMines office, Pieter 
Laga, director at the Service Geologique 
de Belgique and Michel Rousselot, presi­
dent of EuroCadres. We have also main­
tained contact with the Australian Joint 
Ore Reserve Committee ( JORC) and, with 
the help of past EFG presidents Gareth 
Jones and Gunnar Hultquist, participated 
at AIPG and CCPG annual meetings in 
North America. Through Istvan Berczi 
we continue to participate at the annual 
sessions of the Committee on Sustainable 
Energy of the United Nations Economic 
Commission for Europe in Geneva. 

At the Brussels informal Council meet­
ing on 7-8 December we had the oppor­
tunity to discuss collaboration between 
EFG and the International Association 
of Engineering Geologists and Environ­
ment (IAEG) with the IAEG President 
elect Niek Rengers and the WG chair­
man Helmut Bock. The discussion on col­
laborating in finalizing the EFG prepared 
draft dossier on Engineering Geology in 
Europe had started earlier and was fol­
lowed up by the EFG Secretary General 
David Norbury at the IAEG Congress in 
Durban in September 2002. A working 
group for the preparation of a broader 
based document, starting with the EFG 
draft dossier, will include David Norbury 
representing EFG in an observer role. 

It was also with great pleasure that 
the informal Council meeting could wel­
come Finish representative1. whom we 
have been missing for several years. The 
happiness was further increased by the 
encouraging renewed contacts with a new 
board for the Association of Greek Geolo­
gists and with CNG of Italy. 

EFG Seals 

Preceding the Council meeting, a 
reception was held at which the first EFG 
Medal of Merit was presented to Eric 
Groessens. The event included a special 
and unique wine contest accompanied 
by delicious 'bocadillos' and which 
was arranged at the offices of Service 
Geologique de Belgique with the help of 
Pieter Laga, Director. 

The Board's draft Five Year Strategic 
Plan was presented and discussed at 
length at the informal Council meeting. 
The deliverables for 2003 were agreed and 
responsibilities for achieving them were 
assigned. The key issues of the discussion 
included the need to focus on and deliver 
a few objectives, provide feedback from 
Council, Board and office activities to 
the National Associations in order to help 
them improve the image of EFG and shar­
ing member benefits, with enhanced ben­
efits level for EurGeols. 

And it was noted that there are now 
454 EurGeols. 

Make your reports official 

0 ne of the benefits you gain from 
holding the EurGeol. title is the 
validation of your training and 

experience by your peers, as well as the 
associated public recognition. Apart from 
including this on your business card or 
CV, how many readers of your reports 
know about this important recognition of 
your professional standing. 
EFG now offers you the opportunity to 
emphasize your standing and maximize 
the benefit of the title by enhancing 
all your reports with your own EFG 
stamp. The design of this embossed 
stamp (see illustration) provides confir­
mation of your title, and is personalized 
with your EurGeol. Membership number. 

Use of the stamp in addition to your sig­
nature provides reassurance to your cli­
ents that they are employing a Competent 
Professional. 
The seal is 40 mm in diameter and 
embosses the paper; there is no ink or 
colour so that the seal does not show on 
a photocopy, thereby clearly identifying 
the original document that you signed 
and issued. 
You can order your seal either through 
the Secretary General or the Brussels 
office, and you should submit the pay­
ment of£65 STG or Eurol00 with your 
order. Orders will normally be des­
patched within about 3 working weeks of 
receipt of payment. 
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EU Delegate and EFG Brussels 
Office report 

by EurGeol. John A Clifford PGeo and EurGeol. Dr. Isabel Fernandez Fuentes 

The period since our last report 
in European Geologist Issue No. 
14 has seen an increased level of 

activity in the Brussels Office. 
The Office and EU Delegate contin­

ued to promote the value of the European 
Geologist title through participation in a 
number of meetings and in submissions 
to the European Commission and Parlia­
ment. The principal thrust of our presenta­
tions has been to promote the title as a 
Common Platform along the lines enun­
ciated in the Draft Directive on Profes­
sional Titles, which was published by the 
European Commission in March 2002. 

Notwithstanding a policy to ensure 
mobility in employment within the Euro­
pean Union there is continuing difficulty 
in implementation. A detailed submission 
was made to DG Internal Market on one 
such case. The Commission has decided 
that, even though the individual concerned 
has practised as a geologist for over 20 
years, is a holder of the EurGeol. title, 
and that his application for registration as 
a geologist was supported by the Illustre 
Colegio Oficial de Geologos (ICOG) the 
Spanish authorities acted within the legal 
context of the Directives in rejecting the 
application. The EFG Board considers 
that such a decision is completely at vari­
ance with the spirit of the Community 
policies and intends to take the matter 
further. 

Participation has continued in the Raw 
Materials Supply Group (RMSG) organ­
ized by DG Enterprise. In that group we 
have continued to monitor the progress of 
the draft mine waste directive, made sub­
mission through Slavko Solar (Slovenia) 
on Sustainable Development Indicators. 
A number of meetings are planned by 
the RMSG including a Conference on 
Sustainable Development in Enlargement 
countries on 25/26 April in Bucharest 
and a Conference on Mining Waste 

Chrisler Akerman. Uros Herlec, Carlo Bravi, 
Isabel Fuentes, John Clifford and David Nor­
bury plan Green Week, Brussels 2003. 
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Management in Wroclaw on 2/3 June. 
Another issue receiving increased atten­
tion within the RMSG is the decreasing 
numbers of mining students and mining 
courses in the EU. Some of the pro­
grammes, such as European Mining 
Course (EMC) and European Mineral 
Engineering Course (EMEC), have been 
set up to counter these problems. As a 
result of these initiatives mining students 
can now take courses in different mining 
universities in the EU. Universities, indus­
try and the Commission are financing the 
programmes. S_imilar initiatives would be 
welcomed in the geological sphere. 

The European Commission is plan­
ning to adopt a Communication on Civil 
Protection and Environmental Accidents. 
After the major impact of:flooding in Ger­
many, Austria and several applicant coun­
tries last year, the European Commission 
became increasingly aware of the neces­
sity to improve civil protection from these 
and other natural hazards. Based on a 
Communication from the European Com­
mission to the European Parliament and 
Council on these floods, an initiative has 
evolved to work on integrated EU strategy 
on prevention, preparedness and response 
to natural, man-made and other hazards. 
Herald Ligtenberg (Netherlands) and the 
EU Delegate are currently preparing a 
detailed submission. The main thrust of 
the submission will be to highlight the 
central role that geology has in identi­
fying areas of natural hazard risk and 

recommending the appropriate mitigation 
measures. 

The importance of geology on a range 
of issues has also been stressed at various 
meetings within DG Environment. These 
include the strategic review of the imple­
mentation of the environmental impact 
directives and on the evolving policy on 
sustainable development. 

DG Environment has also indicated 
their acceptance of EFG participation in 
Green Week on June 2 - 6. Participation 
will include provision of a stand as well as 
a speaker to one of the seminars. The stand 
will emphasize how geology contributes 
to ensuring sustainable water resources 
and understanding the geological implica­
tions resulting from climate change. 

At the request ofICOG, the Brussels' 
Office made a successful application for 
the EFG to be represented in the CEN 
Technical Committee 341. The EFG was 
represented at a recent meeting of this 
body in Prague by Jan Schrofel and 
Manuel Reguiero. 

On the administrative front the Brus­
sels' Office is now processing applications 
for the EurGeol. title which are submitted 
through the International Licensed Body 
(ILB) and are developing an Events Page 
for the EFG website. The EVfents Page 
will include details on geological activi­
ties that are being planned. The success 
of this initiative depends on Council del­
egates arranging for details of such activi­
ties to be submitted. 



Secretary General's report 
(2002-2003) 

My introduction to EFG Council 
business was rather a baptism 
offire. Having never attended a 

Council meeting, I was busy taking notes 
within a few minutes of sitting down at 
the meeting in Berne in June 2002. For 
business reasons, the previous Secretary 
General had given up lhis role unexpect­
edly and, as he was unable to attend the 
meeting, there was no hand over. Antoine 
Bouvier is to be thanked for all his hard 
work in fulfilling his obligations on the 
Board and Council of EFG. 

I have spent a large proportion of my 
first year in the Secretary General role get­
ting to grips with the job and the require­
ments of servicing the Board and Council 
meetings, and in liaison with the Brussels 
office. Firstly, there was the matter of 
preparing the minutes of the Berne meet­
ing - condensing the results of two days 
discussions into the key decisions made. 
In addition, there were a total of 39 
attached papers to obtain and circulate as 
part of the record of the meeting. I thank 
the assistance provided by other members 
of the Board, past and present, for their 
help in compiling these papers. 

The list below gives a flavour of the 
tasks that fall to the Secretary General, and 
which have been occupying my time. 

EFG Council and the Board 

• Preparation of Agenda and papers for 
Board Meetings 

• Compilation of the Agenda and Papers 
for the Council meetings 

• Preparation and circulation of minutes 
of meetings 

• Co-operation with Registration 
Authority on listings of EFG mem­
bers 

• Updating and maintenance of Eur­
Geol. listings 

• Liaison with National Associations 
(NAs) for membership of Standing 
Committees 

• Assembly of database on Council 
members' areas of interest and exper­
tise 

by EurGeol. David Norbury 

Board initiatives 

• Contribution to drafting of Strategic 
Plan, for discussion by Council 

• Chasing NAs for reports on Strategic 
Plan 

• Preparation of new EFG Leaflet (with 
assistance from Council members) 

Internal communication 

• Collection of mail addres&es for circu­
. lation of information ofinterest to EFG 

members 

• Liaison with web master as to content 
of web site, and updating as neces­
sary 

• Update and maintenance of Council 
mail list, establishment of EFG CON­
TACTS mail list 

• Liaison with Brussels Agency Chief 
in establishing Events Page on EFG 
web site 

• Re-establishment of availability of 
EFG Seals for EurGeols for embossing 
your reports to prove they are genuine, 
as the embossed seals do not photo­
copy. Details are provided in a separate 
article in this issue of the magazine 

External liaison 

• Liaison with CCPG regarding mutual 
recognition of qualifications 

• Support to ANGI for suggested inclu­
sions on geological hazard to Eurocode 7 

• Support for ANGI on inclusion of spe­
cific geological requirements in Direc­
tive on Recognition of Professional 
Qualifications 

Engineering Geology in Europe 
At discussions :wfih IAEG officers in 
South Africa in September 2002, EFG 
were invited to contribute to a Joint Work­
ing Group set up qy the Presidents of 
the International Society of Engineering 
Geology (IAEG), the International Soci­
ety of Rock Mechanics (ISRM) and the 
International Society of Soil Mechanics 
and Geotechnical Engineering (ISSMGE) 
to review the position of engineering 
geology in Europe. The start up meet~ 

ing of the Working Group (March 2003) 
confirmed the urgent need for a Dossier to 
report on Ground Engineering in Europe 
(including the Geotechnical Engineers 
as well as the Engineering Geologists), 
building on the existing EFG draft Dos­
sier. A broader dossier is required in the 
context of achieving better co-operation 
between and within the professional asso­
ciations that represent Ground Engineer­
ing. EFG participated actively in the start 
up meeting, and are encouraging FEANI 
to also provide active participation. 

The framework within which Ground 
Engineering is carried out is changing 
rapidly at this time, with various parts of 
Eurocode 7 being drafted, published, and 
incorporated into National Standards, and 
thus practice, over the next five years 
and proposed Directives emanating from 
Brussels. There is a pressing need to pre­
pare a statement of the competencies and 
qualifications that are required to practise 
as Engineering Geologists and Geotech­
nical Engineers, in particular to define the 
interfaces and areas of co-operation, not 
the boundaries. This statement will be 
needed for presentation to the European 
Parliament to pursue the establishment of 
a Common Platform in Ground Engineer­
ing in connection with the Prop9sal for a 
Directive on Recognition of Professional 
Qualifications. I 

It is intended that the strands of Codes, 
Professional Qualifications and education 
(in accordance with the Bologna Declara­
tion) are pulled together in a report to 
be signed by Presidents of the three 
Learned Societies, and by Presidents of 
the two Professional Associations (EFG 
and FEANI). Milestones for publicizing 
the dossier in preparation will be the 
member meetings in Prague (8/2003), 
SouthAfrica(9/2003), Liege(S/2004) and 
Osaka (9/2004). 

Directive on professional qualifica­
tions 
A Proposal for a Directive on Professional 
Qualifications was published in 2002, 
and commented on by EFG. In February 

European Geologist 7 



2003, I contributed to a meeting on the 
subject, representing the European view 
and speaking on behalf ofEFG at the Geo­
logical Society in London. This involve­
ment has continued and included discus­
sions and contact with FEANI. An alterna­
tive proposal has been published (Febru­
ary 2003) which conflicts with the agreed 
parliamentary recommendations to the 

proposed Directive. EFG and FEANI 
submitted position papers to the relevant 
Commission. The EFG paper, submitted 
on 24 March 2003, reinforcod the previ­
ously stated preference for a Common 
Platform to be established for Geology, in 
which the educational, training and expe­
rience requirements for a professional 
geologist would be identified. These 

requirements are essentially the same as 
those already applying to validation as a 
EurGeol. 

I look forward to entering my second 
year as your Secretary General working at 
a better pace to achieve the requirements 
and challenges that the role presents 

EFG Medal of Merit 

In July 2000, at the Council Meeting in 
Alicante, Spain, Council approved the 
creation of the title ofHonorary Euro­

pean Geologist. This was to be awarded to 
geologists or others whom it considered 
to have made a significant contribution to 
professional geology in Europe. At that 
meeting EurGeol. John Shanklin of the 
UK was approved to be awarded the first 
Honorary European Geologist title. 

Later on, as the requirements for our 
professional title of EurGeol. developed 
and included CPD, it was felt that it was 
confusing and inappropriate for this hon­
orary title to appear to overlap the profes­
sional title. Consequently it was decided 
to end the honorary title and replace it 
with the EFG Medal of Merit. This was 
agreed by Council at their meeting in 
Berne, Switzerland in June 2002. 

The first medal was awarded to Eur­
Geol. Eric Groessens in Brussels, Bel-
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gium in December 2002, whilst a second 
medal is to be awarded to EurGeol. John 
Shanklin in May this year to replace 
his original Honorary European Geolo­
gist title. Below you will find the formal 
proposals which were made for these 
awards. 

This award is not a regular honour, 
but is to be made when appropriate. A 
candidate's nomination should be sent to 
the Board, who will make a proposal to 
the Council. Council will then approve the 
award if they consider that the candidate 
has indeed made a significant contribution 
to professional geology in Europe. 

John Shanklin 
Proposal for Honorary European Geolo­
gist. 

John Shanklin has for along time been 
deeply involved in the politics of geology 
in the UK. He helped to create the Insti­
tution of Geologists (IG) and later was 
involved in the merger of that organiza­
tion with the Geological Society. This led 
to the establishment of the title Chartered 
Geologist. 
John Shanklin has given over 20 years 
of his life to the EFG. At the end of 
the 70s, he was one of the group of far­
sighted geologists who understood the 
necessity for geologists across Europe to 
join together to protect and to develop 
their profession. Thus in July 1980, when 

the Federation was born, John was elected 
to be the first President. He successfully 
guided the EFG through its formative 
years, helping to develop its policies, to 
draft the first dossiers and to start the 
process of enlargement. So in 1983 he 
was able to hand over to the late Renzo 
Zia a fast-growing organization. 

Then in 1989 when he was attending 
the World Geological Congress in Wash­
ington, USA, he met Bill Knight and 
other members of the American Institute 
of Professional Geologists. This lead to 
the exchange of information and visits 
which culminated in the establi;i!hment of 
reciprocal associate membership in 1998 
between the two organizations. 

When John ceased to be the UK's del­
egate, he was soon drafted in to serve on 
the Registration Committee for the Eur­
Geol. title. Here he has served diligently, 



first under Franz Goerlich and now under 
Eric Groessens. 

The EFG owes a huge debt to John 
Shanklin and I am proud to propose him to 
be awarded the first Honorary European 
Geologist title, on the EFG's 20th. birth­
day. 
PROPOSER: EurGeol. Gareth LI. Jones, 
President 
SECONDER: EurGeol. Gunnar Hultquist, 
Past President 
July 2000, Alicante, Spain 

EurGeol. Prof Eric Groessens 
Proposal for EFG Medal of Merit. 

Professor Eric Groessens is a distin­
guished worker at the University ofLou­
vain la Neuve where he specializes in Car­
boniferous limestones and in conodont 
microfossils. He is also a senior member 
of the Service Geologique de Belgique. 
However it is for his contribution to the 
field of professional geology that we pro­
pose to honour him. Eric Groessens was 
one of the original delegates representing 
Belgium at the foundation of the Federa­
tion in Paris in July 1980 and he has 
been involved with the Federation in many 
ways ever since. 

In 1995 he became the Chair of the 
Federation's Registration Committee and 
oversaw the scrutiny of applications for 
the EurGeol. title, with his panel of com­
mittee members; a role that developed as 
the title developed and which he passed on 
to Richard Fox in June 2001. Whenever 
the EFG has met in Brussels in recent 
years, Board and Council venues in the 
Belgian Geological Survey or the National 
History Museum, have been organized by 
him. We are deeply indebted to him for 
this also. 

However the culmination ofhis contri­
bution to professional geology in Europe 
has been the quiet organization of a situ­
ation whereby the EFG, through the col­
laboration of the national member, the 
UBLG, has opened its new office in the 
Belgian Geological Survey in 2001. 

We are proud to propose Eric as an 
Honorary European Geologist. 

PROPOSER: EurGeol. Gareth LI. Jones, 
President 
SECONDER: EurGeol. Manuel Regue­
ira, Past President 
June 2002, Bern, Switzerland 

EFG President, Chrisler Akerman (right) presents the Medal of Merit to Eric 
Groessens, Brussels, December 2002 

Eric is congratulated by his daughter 
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Treasurer's report: 
Statement of accounts, 2002 

by EurGeol. Carlo Enrico Bravi, EFG Treasurer 

The enclosed document shows the 
"YEAR 2002 FINANCIAL 
STATEMENTS", with a compari­

son to the "Year 2002 Budget", approved 
at the Council Meeting in Krakow and 
published in European Geologist 12, Nov. 
2001, and the "Year 2001 Statement of 
Accounts". 

Some of the items have been slightly 
modified, in order to make a more homo­
geneous reading. 

In 2002 Budget the item "Benefit in 
kind" has been added. 

As shown, at the time of issue, 2002 
Budget did not include the EG Magazine, 
which appears in the 2002 real accounting 
situation, where the INCOME are referred 
to issues 11 and 12, published in 2001, 
and EXPENSES are referred to the costs 
(Editor, printing, distribution) for issues 
13 and 14. 

During the year all remaining costs 
related to Paris Office were resolved. 

The item "contingencies" corresponds 
to the cost of casting the 25 "EFG Medals 
of Merit", (23 are still in stock). 

More expenses than foreseen have 
been faced for EFG leaflets, visit cards, 
EurGeol. Cards, etc. 

The item "Different costs related to 
previous years ..... " ofEuro 6,990.30 cor­
responds to payments made in 2002 but 
mainly referred to 2001; namely Editor 
costs, distribution ofEGM 12, film prepa­
ration of issues 11 and 12 of the Maga­
zine, etc. 

All other items are keeping to the 
Budget and do not need any special com­
ment. 

The "STATEMENT OF ACCOUNTS 
YEAR 2002" was sent on time, together 
with some explanatory bank and cash 
documents, to the "Commissaires aux 
Comptes" (Thomas Imbach, Slavko Solar, 
Luis Suarez). 
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ACCOUNTING YEAR 2003 

When present Report was prepared to be published on EGM n° 15 (5th May 2003), the 
financial situation was the following: 

INCOME 

· 20().3: Fees 
(6 Nittioruµ.A~sociations stillowe their Fees, 6 May) 

Mag~e n° 13 aJ;1.d n° 14 aqv:ertisements 
Magazine exµ'acopi~s distribution costs (l.663,00 still due) 
European Geologist's Fees QLB approvals) 

·(Netreceivedon 225 invoiced) 
(still due 150,00 for two new applications) 

Other income 
(Magazine subscriptions/ads n° 15) 

TOTAL INCOME (5 May 2003) 

EXPENSES 

· Board i;xpepses 
Btux:ellesoffice 
Extr11 travel to Bruxelles 
GREEN WEEK participation 

(Bl;idget decided by the Board March 2003) 
Magazine costs (Editor etc.) 
Other co.sts 

(phone, fax, st;itioµery,mailing, secretarial work, etc) 

TOTAL EXPJl:NSES (5TH May 2003) 

Bank interest compensates, more or less, bank costs. 
On the 5th May 2003: Bank + 29.628,00 

Cash +52,00 

23.352,79 

4'.883,16 
13.952,00 

190,74 

· 570,19 

42.948,88 

4.708,75 
3.ooo,po· 

165,98 
) 

Z:soo,oo 
4.657,84 

596,36 

15.628,93 

Accounts are mainly keeping to the approved Budget 2003 (published EGM 14 - Dec. 
2002). 

An update of2003 Account will be examined during the Council Meeting in Ljubljana 
(June 2003) together with the Financial Budget for the year 2004. 



Ye·ar 2eo2 financial Statements 01 JAN. - 31 DEC. CtJrrencyEURO 
•<;\ ,a 'A,'0' ' • / ' 

ITEMS 

INCOME 

BUDGET~002 

Bank + cash from previous year 
Fees from National Associations (net received) 
EurGeol Fees + Renewals 
Magazine n° 11 and n° 12 Extra Copies+ 
refunds tor mailing costs 
Magazine Advertisements (l 1 and 12) 
Magazine copies + EurGeol Fees referred to previous periocls 
Benefitiri .Jcind / sponsorship: 
Activities and work accomplished by the Board 

Web page 
Other income: contribution 2001AIPG (USA) 
Bank .interest 
TOTAL 

EXPENSES 
Various 9w;ts related to previous years paid in the period: magazine printing, 
Editor, trafel expenses, magazine distribution, etc. 
PARIS~ legal seat administration costs 
PARIS: secretarial work+ finataIIowavce 
BI(UXELLES OFFICE 

Activities conne9ted with EU commission l Ghief agent 
Runp.ing costs: tek:com, &tationery, mailing, promotion, 
Ext:ra·.travellingexpenses 

Ac9ounting / Treasurer{s expenses 
Eui'GeqlTitle processi,h'g,costs 
llegistrationCotmnittee''expenses · 
European:Qeologist Magazine {issues n° 13 and n° 14) 

Editor .. · 
lfrinting ~ connecte4 9osts (Filri:w. etc.) • distribution 

Travetandlodging expeirstis: . • .. 
Board; Editor, Bruxelles chief agent~. 
Board expenses for: · ... 
photocopies, v'.is\t cards; EFG ,J~et~; Eur Qeol carqs, etc. 
Contingencies . . . . . ' 

Webp11ge 
Benefit in kind:.board work,for meeting$ and a!;tivities 

Bank costs + credit card charges 

TOTAL 

SURPLUS 

NOTE : EFG FINANCE 3 L 12.2002 
CASH 
-BANK: 
Popolare Bergamo/ Credito Varesino - Milano 
Credit Lyonnaise • Paris ( closed) 

2.000,00 
27.500,00 

5.250,00 

80,000,00 

100,00 

.20,00 
114.870,00 

500,00 
1.500,00 

9.500,00 
2.000,00 
2.000,00 
3.000,00 

700,00 
200,00 

1.500,00 

12;000,00 

l:.~00,0.0 
100,00 

80.000;00 

650,00 

114.650,00 

220,00 

69,15 

3.333,09 

2002 real 

5.417,00 
30.118,87 

1.250,16 

10.300,57 
2.008,23 
1.851;74 

80.000,00 

3W,96 
13L248,53 

6,990,33 
500,00 

2.041,57 

10~000,00 
2.000,00 

750,08 

t513;{2 
HM43,1s 

11.939~00 

r 213 33 
' ; ..,, •. .:~' 

h072i64 

s:o:ooo;oo 
. 69,1'~ 

s_>'1 

130.293,31 

955,22 

2001 

:M66,oo 
32.809,00 
2.775;00 

15.000,00 
President•s-Sp~Ol'Sliip 

·500;0'0 
•.. ~9,00 

54~l19;0li 

I:g9o,oo 
l-~~o,oo 

.• ,6~8~0,()~ 
.J,~~Pt°'9 
/ 732,0.0 
? •.'/.,\'.', 

2550;f:JO 
!;140100 
. 180;60 

11:,~itoo 

t48000. ·. :r~~~bu· 
S'·'~ 

1sobitoo . •·e./ l • 

.Preside~t'\:t*\1, • 
''\'.);,,: .. / 

52.234;00' 

1.93tt,Olf 
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Globalization: an industrial aspect 
of the new world order 

Basically initiated by Western coun­
tries and companies globalization has 
encroached in all walks of everyone's 
life and is irreversible. But globaliza­
tion is not a one-way street. It will see 
Western domains successfully rivaled 
by those 80% of the world popula­
tion now about to enter and shape 
a new world order of unprecedented 
equal opportunities. Impacts will be 
profound and unparalleled, challeng­
ing Western imagination and innova­
tion to its limits. Taking the petroleum 
industry as an example, it is dis­
cussed how the Western global play­
ers, motivated by profit, are being 
curtailed by the new global players, 
motivated by national identification 
and ownership of resources. New 
global players could even become 
employers of choice for geologists. 

Globalization has been labeled 
"new colonization" by some 
experts. At first glance, it seems 

to be convincing, since globalization was 
initiated and driven by the West, the First 
World - representing only 20 % of the 
world population. Most obviously, glo­
balization can be realized by mega-merg­
ers of the industry, by the worldwide 
web supplying communication with and 
accessibility to products, services, events, 
information and data and by a perceived 

1 Counselor, German Professional 
Association of Geoscientists (BDG), 
Oxfordstr. 20-22, D-53111 Bonn, 
Germany. e-mail: BDGBonn@t­
online.de 
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by Jurgen Faupel 1 

Initiee par les pays et entreprises occi­
dentaux, la globalisation s'est immis­
cee dans la vie quotidienne de chacun 
et appara,t comme un phenomene 
irreversible. Cependant, la globalisa­
tion ne constitue pas une route a sens 
unique. Elle va etre temoin du succes 
de 80% de la population mondiale qui 
va venir rivaliser avec l'Ouest dans 
des domaines jusqu'ici proteges, en 
participant a et en fa~onnant un nouvel 
ordre mondial caracterise par l'egalite 
des opportunites. Les conseciuences 
seront profondes et sans precedent, 
poussant a leurs limites les capacites 
d'imagination etd'innovation des Occi­
dentaux. En prenant comme exem­
ple l'industrie petroliere, ii est montre 
comment les principaux acteurs occi­
dentaux, motives par le seul profit, 
sont en train d'etre mis au pas par 
de nouveaux adeurs, motives par un 
sentiment national et par les droits 
de propriete des ressources. 
Ces nouveaux acteurs pourraient 
meme devenir des employeurs de 
choix pour les geologues. 

internationalization, around the clock and 
around the globe! The telecommunica­
tion industry jointly with the media and 
computer industries have created the feel­
ing of boundless transparency and con­
nectedness and the claim for ubiquitous 
participation in even the remotest events 
and opportunities. On the downside, that 
goes along with new types of crime on a 
global scale. 

Western nations very efficiently sup­
port the growth and spread of globali­
zation by political moves enhancing the 
impression of a new colonization strat­
egy. However, an analysis of the impacts 
and results of the various historic phases 
of colonization by Western super pow1;::rs 
clearly makes another such phase undesirable. 

Iniciada por los pafses y las empresas 
occidentales, la globalizaci6n ha inva­
dido la vida de todos yes irreversible. 
Pero la globalizaci6n noes una calle de 
un solo sentido. Permitira ver como el 
80% de la poblaci6n del mundo esta 
a punto de incorporarse y constituir 
un nuevo orden mundial de igualdad 
de oportunidades sin precedentes que 
competira con exito en los dominios 
occidentales. Los impactos seran pro­
fundos y sin parang6n, y desafiaran la 
imaginaci6n y la innovaci6n occidental 
hasta sus If mites. Tomando la industria 
de petr61eo como ejemplo, en este 
articulo se discute, c6mo los princi­
pales adores globales occidentales -
motivados por el beneficio econ6mico 
- son sobrepasados por los nuevos 
actores globales- motivados por el 
nacionalismo y la propiedad de los 
recursos. i Los nuevos adores globales 
podrfan llegar a ser los principales 
empleadores de ge61ogos. 

Mergers 
There have always been mergers between 
companies in the past, and always with 
the same intentions. However, nowadays 
they have reached a global dimension and 
a condensation to merely a few "global 
players" dissolving any national contours. 
The natural resources industry is a clas­
sic "global player" due to the geolog­
ically driven distribution of resources, 
heedless of any borders. Other industries, 
e.g. insurance companies, banks, car man­
ufacturers, IT-concerns, etc. have joined 
in later. 

Mergers increase neither the world 
crude oil reserves, for example, nor the 
number of potential bank customers. 
Above all, the "global players" represent 



a concentration of capital and technol­
ogy. They also dominate marketing and 
logistics. The best experts are at their com­
mand to execute their business plans. The 
annual budget of most "majors" among 
the "global players" exceeds by far the 
national budget of those countries they 
work in. But they lack a crucial asset, 
the ownership of the natural resources. 
They need to lease temporary licences for 
the exploration and production of those 
resources, which are situated increasingly 
beyond their traditional sphere of influ­
ence and business activities. Under these 
changed auspices, the "global players" are 
enlarging vigorously their accumulation 
of capital and technology, their biggest 
assets, while reducing the head count and 
improving profits. Thus, they are dili­
gently preparing for the looming chal­
lenges and creating ever-larger corporate 
entities. Shareholders and stock markets 
are most appreciative. 

Globalization: the shape of things to 
come 

New global players 
The West has pledged to support the devel­
opment of Second and Third World coun­
tries, with visible success in some areas. 
A considerable number of resource-rich 
countries have grasped the opportunity 
and have gathered capital and know-how 
or are about to do that. Most countries, 
driven by a national identification motive, 
try to follow the unique and successful 
strategy of Norway in dealing with their 
resources and profits. 

Numerous national and private compa­
nies of resource-rich developing nations 
have emerged as "new global players" 
and are more seriously vying with the 
classic "global players" than is commonly 
noticed. The developing countries and 
nations are highly efficient in actively 
supporting each other in their competi­
tive approach. In licensing and tendering 
rounds for natural resources and techni­
cal projects, national authorities are not 
necessarily rewarding the highest bidder, 
but favour bidders from other developing 
countries, or make them a partner of a 

Globalization 
The Shape of Things to Come .. 

Western operator for leverage of know­
how and business procedures. Frequently, 
bidders are prioritized by technological 
competence, and licences are awarded 
based on the most prolific program for 
technology transfer to and infrastruc­
tural development of the host country, 
plus mandatory employment ofnationals. 
Being in the driver's seat, local authori­
ties are also permanently optimizing their 
profit from contracts and agreements with 
foreign awardees by royalty schemes, 
taxes and production shares. 

Changeover 
Unlike the "new global players" the clas­
sic "global players" are also disadvan­
taged by political restrictions imposed 
on certain countries by Western govern­
ments. Presently, embargoes, "axis of 
evil", "rogue states", muddled friend/ 
enemy images, impending war scenarios 
and other world political developments, 
paralyse the Western energy "majors", 
despite high world oil prices. Unencum­
bered by this political situation the "new 
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global players" are pos1t1oning them­
selves without difficulty in these political 
gaps. Undoubtedly, democracy and free 
market economy are not constituents of 
the globalization process. There are strong 
indications that a globalized economy 
resulting in a new world order will not 
function after the Western model we are 
familiar with. A true global system will 
carry the characteristics of all dominant 
cultures and powers. Any other expecta­
tion would be deceptive and would be 
rooted only in ignorance or arrogance. 

Within about the next ten years, the 
"new global players" will have grown to 
sufficient size and number to catch up with 
the classic "global players" and will seri­
ously infringe even on their Western busi­
ness domains. This will not only happen, 
in the case of the petroleum industry, in 
the upstream, but also in the downstream 
sections. This will be facilitated by the 
classic "global players"' negligence of 
their identification with ancestral mar­
kets and customers and by industrialized 
countries increasing their dependence on 
energy and resources imports from the 
Second and Third World (instead of devel­
oping alternative, regenerative sources). 
As an odd example, the German "red/ 
green" Government has decided to shut 
down all nuclear and coal fired power 
plants within the next ten to fifteen years 
due to alleged environmental concerns, 
without publishing plans for a substitute 
for the 60% of total electricity presently 
produced by these power plants. The 
"majors" of the petroleum industry relin­
quish oil and gas fields in the North Sea 
before depletion once they are gener­
ating less than a few million dollars 
profit annually. With the human and mon­
etary resources saved, the "majors" would 
rather be engaged in exploration with the 
most potential for giant discoveries off­
shore, e.g. in West Africa, Brazil, etc. 
We should not deceive ourselves that 
North American or European "majors" 
will stand loyally to support our domestic 
resource base. 

Europe will continually fall behind. 
Our dwindling resource base (recently, 
there was. a new discovery made after 
seven years in the British North Sea) and 
increasing imports will see us in a Japan­
like situation. However, we are lacking 
the power of innovation and the uncom­
promised work ethic necessary to survive 
and to succeed. Additionally, our political 
as well as economic power is undermined. 
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We will soon belong to the caste ofhighly 
civilized "have-nots". On the contrary, 
the USA is still enjoying a comfortable 
domestic resource base, with Canada as 
a fallback, immense innovation and crea­
tivity skills and undisputed military and 
economic power. North America will be 
considerably less vulnerable than Europe 
in case of loss of supremacy of its classic 
"global players". 

New colonization 
Realistically, globalization will not tum 
into a "new colonization" in the historic 
Western sense of the term. Most likely, 
globalization will introduce a "coloniza­
tion" of the Western economies by the 
80% of world population in the Second 
and Third World. As history shows, world 
superpowers rise and fall. China, for 
instance, is working very patiently but 
tenaciously to become an (economic) 
world power supported by Western com­
panies flocking into this highly popu­
lated country and generously sharing their 
know-how in expectation of huge future 
profits. In pursuit of its industrialization, 
China will inevitably become the most 
serious competitor for access to the - lim­
ited - international sources of energy and 
resources. Russia will eventually over­
come the confusion and aberration of 
communism and will be vying for world 
leadership, too, · based on an educated 
populace and the world's richest natural 
resources in its vast country. Brazil can 
also be regarded as a potential contender 
in this race, like other resource-rich 
countries, once they will get their act 
together. 

On the lighter side of this new global 
paradigm, the soccer world championship 
2002 in South Korea and Japan might 
help to bring the point across. Much to 
the dismay of many well established, tra­
ditional soccer nations they were dwarfed 
by the teams of "uncharted" countries, 
who had learned their lessons well and 
were driven by a fresh, motivating spirit 
and a healthy self-esteem. It was not by 
chance that they cla.imed half of the. final 
places. And this is not an odd "mishap". 

Globalization implies opening up and 
dismantling barriers, which will create 
new opportunities for everyone prepared 
and aware and will benefit particularly 
those who are put in jeopardy to be "glo­
balized" or "colonized". This opening-up 
is not a one-way street, but will lead to 
a true globalization of competing peers 

and partners. There will even be coopera­
tion and mergers between classic and new 
"global players" (e.g. Gazprom and Win­
tershall in Germany), as coexistence will 
need to be redefined. Actually, globaliza­
tion will usher in a new world ( and social) 
order and has developed an irreversible 
momentum of its own. Such a genuine 
and fair globalization has the potential to 
work in favour of a more peaceful world. 

The future 
Implications and consequences are huge, 
revolutionary, and are still neither fully 
appreciated nor understood in detail. 
From the Western point of view, reliabil­
ity and stability of supply of energy and 
resources, for example, is certainly of con­
cern under the new world order. A new 
"resources roulette" will need to be dealt 
with. Western susceptibility to terrorism, 
political blackmailing and other pressures 
will increase and will demand proper pre­
cautionary measures. Among many other 
aspects, the new world order will present 
geologists with new employers of unfa­
miliar culture, corporate philosophy and 
novel work requirements while jobs in 
customary fields continue to decline. In 
order to qualify for employment we need 
to expand our horizon to match those new 
requirements and conditions. 

Globalization and the resulting new 
world order represent a profound "change 
of paradigm" and will interfere directly or 
indirectly with everyone's life. It demands 
our full and undivided attention. We need 
to position ourselves appropriately and 
prudently now, that is, right now. Such a 
reorientation in order to maintain/improve 
our status has to happen in all wJlks oflife 
and in all aspects of our society, especially 
in the EU as our most potent entity and 
home country. How will the EFG cope 
with the effects and implications of glo­
balization and turn them into opportuni­
ties for the geoscientific community and 
our society? Will our industries come to 
grips with the new world order? In which 
disciplines will we become "global play­
ers"? 



Deep sei_s-mic reflection survey in Finland: a 
major scientific co-operation between 

Finland and Russia 

FIRE (deep seismic relection survey) 
is one of the largest geological 
projects ever conducted in Finland. 
Transects will cross the major geotec­
tonic units of the Precambrian, includ­
ing several metallogenic provinces. 
The seismic fieldwork, with a total 
length of 1800 km, will be carried out 
in three years 2001 - 2003, at a 
cost of 17 million Euros. The contrac­
tor's costs will be paid out of the Rus­
sian Federation's debt to Finland. A 
national consortium has been formed 
for the project between the GTK, 
Institute of Seismology of the Uni­
versity of Helsinki, Institute of Geo­
science of the University of Oulu and 
the Sodankyla Geophysical Observa­
tory. The interpretation of the seismic 
transects will continue until the end 
of 2005. 

The deep seismic reflection survey 
has opened a new phase in crustal 
scale geological studies in Finland. 

In June 200 I, the agreement of a huge 
scientific project was signed between the 
Geological Survey of Finland (GTK), as 
a client, and Machinoexport, the Foreign 
Economic Association of Russian F edera­
tion, as a supplier, and the Russian com­
pany Spetsgeofizika, as a contactor. The 
fieldwork started in September 200 I, and 
by the end of that year, about 400 kmofthe 
first transect were surveyed. The project 

1 Geological Survey of Finland 
P.O. Box96 
Fin-02151 Espoo 
Finland 

by Elias Ekdahl 1 and Jlmo Kukkonen 1 

FIRE (Etude Sismique Reflexion Pro­
fonde) represente l'un des plus grands 
projets jamais entrepris en Finlande. 
Les profils et sections sismiques vont 
traverser les principales unites geo­
tectoniques du Precambrien, compre­
nant plusieurs provinces metalloge­
niques. Les travaux d'acquisition sur 
le terrain totalisant 1800 kilometres 
de profils s'echelonnent sur trois 
annees, de 2001 a 2003, pourun cout 
de 17 millions d'euros. Les depenses 
de I' Entrepreneur seront reglees a 
partir de la dette contractee par la 
Federation de Russie vis-a-vis de la 
Finlande. Un groupement national a 
ete constitue dans le cadre de ce 
Projet comprenant le GTK, l'Institut 
de seismologie de l'Universite 
d'Helsinki, l'Institut des Geosciences 
de l'Universited'Oulu etl'Observatoire 
Geophysique de Sodankyla. 
L'interpretation des sections sis­
miques va se poursuivre jusqu'a la 
fin de l'annee 2005. 

has been named The Finnish Reflection 
Experiment (FIRE). The project is 
expected to provide a lot of new struc­
tural information on several geological 
problems in the central part of the Fen­
noscandian Shield. Seismic lines of the 
FIRE project are connectable with the 
seismic results of the Kola Peninsula and 
Karelia and also wit!J. the BABEL project 
on the Gulf of BQ_thnia. FIRE results will 
have special significance for the under­
standing of the structure and evolution of 
the whole Fennoscandian Shield 

Seismic measure~ents are carried out 
using the vibroseismic method. Explosion 
sources are not used. The seismic signal 
is produced with five hydraulic vibrator 
trucks weighing each 15.4 tons (Fig. 1). 
The applied signal is a linear sweep rang­
ing from 12 to 80 Hz, and the maximum 

FIRE (Investigaci6n sfsmica profunda 
por reflexi6n) es uno de los mayores 
proyectos geol6gicos que se haya 
realizado nunca en Finlandia. Los 
perfiles atravesaran las principales 
unidades tect6nicas del Precambrico, 
incluidas varias provincias metalo­
geneticas. El trabajo de campo de 
los perffles sfsmicos, que tendran una 
longitud total de 1800 km, se llevara 
a cabo durante tres anos, del 2001 
al 2003, con un coste de 17 millones 
de euros. Los costes de la cont­
ratista se pagaran de los fondos de la 
deuda de la Federaci6n Rusa con Fin­
landia. Se ha constituido un consorcio 
nacional formado para este proyecto 
entre el Servicio Geol6gico de Finlan­
dia (GTK), el Instituo de Sismologfa 
de la Universidad de Helsinki, el Insti­
tuto de Ciencias de la Tierra de la 
Universidad de Oulu y el Observ­
atorio Geoffsico de Sodankyla. La 
interpretaci6n de los perfiles sfsmicos 
continuara hasta el final del 2005. 

applied force is up to 60% ofthl'! vibrator 
weight. The sweep duration and the cor­
related record length are 30 s, which cor­
responds to about 90 km in depth. Eight 
sweeps are stacked together at each shot 
point. The applied sounding geometry is 
the common depth point method, and with 
360 active channels at 50 m intervals and 
shot points at 100 m intervals, the result­
ing fold is as high as 90. Thus each reflec­
tor will be recorded 90 times, which is 
very useful in improving the final signal 
to noise ratio. The recording line is 18.4 
km long. 

Acquisition is done on public roads, 
and the geophones are installed on the 
road bank, typically at a distance of about 
1-2 m from the edge of the road metalling. 
Each geophone channel consists of 12 
vertical geophones connected in series. 
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The signals are recorded digitally using 
the INPUT/OUTPUT Telemetric system. 
The sampling interval is 2 m/s, which 
allows recording of high frequencies and 
results in a good resolution. Field process­
ing is done with the Seismic Viewer soft­
ware (Fig. 2). 

The locations of the FIRE profiles are 
shown in Figure 3. Selection of the profile 
locations was based on three major argu­
ments: (1) geological and geophysical rel­
evance, (2) previously existing seismic 
wide-angle data (absolute velocity infor­
mation required), and (3) road network in 
the transect areas. All these factors cannot 
be ideally satisfied at the same time, but 
pragmatic compromises could be found. 
According to the project plan, the acquisi­
tion of FIRE 1 was planned for 2001, 
FIRE 2 and 3 in 2002, and FIRE 4 in 
2003. In December 2002, the fieldwork 
was finished when FIRE 3 across Central 
Finland was completed. 

The transects FIRE I and FIRE 3 start 
in Eastern Finland in the central part of the 
Archaean craton, and cross the Early 
Proterozoic Kainuu-Outokumpu schist 
belt, the Archaean-Proterozoic boundary 
(the Raahe-Ladoga zone) with primitive 
Pyhasalmi island arc system and Kotalahti 
nickel belt and ends on the Central Finland 
Granitoid Complex. FIRE 2 continues 
to the south crossing the east-west trend­
ing schist belts of southern Finland. In 
Lapland, FIRE 4 starts in the Archaean 
Pudasjarvi Block again crossing the 
Archaean-Proterozoic boundary, layered 
intrusions, Perapohja Schist Belt, Cen­
tral Lapland Granitoid Complex, Green­
stone Belt, and overthrusted Inari Granu­
lite Belt. 

In addition to a crustal-scale seismic 
survey, a special high frequency, high­
resolution survey (20 km) was carried out 
across the Outokumpu nappe structure 
on the eastern part of FIRE 3. Some of 
the topics to be investigated in the FIRE 
project in Eastern and Central Finland can 
be briefly described as (profiles FIRE 1 
and FIRE 3): 

(I) Crustal reflective structures in 
general and their correlation with sur­
face geology and geophysics 

(2) The subduction and collision 
structures between theArchaean craton 
and the primitive island arc system of 
the Pyhasalmi area 

(3) General relations between the 
Archaean and Proterozoic crust, par­
ticularly in the area of thick crust 
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(4) Shear and fracture systems at the 
Archaean-Proterozoic boundary 

(5) Properties and structure of the 
Archaean craton in the area of the Pro­
terozoic overprint and outside of it 

(6) Themiddleandlowercrustalchar-
acteristics of the Central Finland Arc 
Complex (the Central Finland Grani­
toid Complex) 

(7) Relations between the Central 
Finland Arc Complex and the Tampere 
Schist belt 

(8) Structure and tectonic setting of 
the high-grade Archaean and Protero­
zoic blocks cropping out in central­
eastern Finland 

(9) Structure and depth extent of the 
Proterozoic metasedimentaryunits and 
ophiolite complexes close to the border 
of the Archaean craton (including the 
Outokumpu nappe) 

(I 0) Possible reflections related to kim­
berlite and alkaline magmatism 

( 11) Relations between possible upper 
mantle reflectors and lower crustal 
reflectors 

( 12) Correlation of seismic reflections 
with deep electromagnetic conductors 
and thermal regime of the lithosphere 

(13) Correlation of reflectors recorded 
on FIRE transects on continent and 
BABEL transects in the Bothnian 
Bay 

(14) Deep structure of metallogenic 
provinces ( e.g., Kuhmo and Ilomantsi 
greenstone belts, Pyhasalmi area, 
Outokumpu, Kotalahti nickel belt) 

Respectively, thematic topics to be inves­
tigated in southern Finland can be listed 
as follows (FIRE 2): 

( l) Correlation of crustal reflectors 
with surface geology and geophysks 

Figure I. The vibrator trucks of Spetsge­
ofizika in action in Keuruu, central Fin­
land in March 2002. (Photo: I. Kukko­
nen 

(2) Deep structure of the southern 
Finland volcanic-sedimentary com­
plex 

(3) Structure and relations of the Tam-
pere Svecofennian collisional zone 
with the Central Finland Granitoid 
complex, as well as with the southern 
Finland volcanic-sedimentary com­
plex 

( 4) Structure and tectonic characteris-
tics of the Hyvinkaa-Mantsala layered 
intrusion 

(5) Deep structure of the potassium-
rich granitoid belt in southern Fin­
land 

( 6) Lower crustal properties in the 
area of thick crust and 'no11Jlal' crust 

(7) Correlation of reflectors recorded 
in the FIRE and BABEL projects 

(8) Deep structure of ore bearing 
areas (e.g. eastern part of the Vam­
mala Ni belt, Hyvinkaa-Mantsala lay­
ered intrusion, southern Finland leptite 
belt) 

In northern Finland, the preliminary list 
of questions to be solved with the aid of 
FIRE 4 data is as follows: 

(I) Correlation of crustal reflectors 
with surface geology and geophysics 

(2) Deep structure of the Archaean 
Pudasjarvi Block 

(3) Tectonic structure and character-
istics of2.4 Ga basic layered intrusion 
complexes 

(4) The deep structure of the Central 
Lapland Granitoid Complex, its relations 



Figure 2. Spetsgeofizika 's seismic field station 
on a heavy truck with the instrumentation used 
for controlling the vibrators (rear wall) and 
the hardware for recording the seismograms 
(left). 

with the Greenstone Belt, and with the 
Perapohja schist belt and the origin 
of the migmatitic granitoid complex 
itself 

(5) Deep structure of metallogenic 
provinces (e.g. polymetallic zones of 
Kittila and Kolari) 

( 6) Structures of the Archaean base-
ment below the Central Lapland Green­
stone Belt 

(7) Internal structure of the Central 
Lapland Greenstone belt and contin­
uation of the metamorphic zones in 
depth 

(8) Factors contributing to the higher 
crustal thickness under the Central 
Lapland Granitoid Complex in com­
parison to the Greenstone belt 

(9) Correlation of deep crustal struc-
tures with the seismically active zones 
and young (postglacial) faulting in 
central Lapland 

( 10) Depth extent of the Lap land Gran­
ulite belt and its contacts with the 
Archaean basement 

(11) Whether the Lapland Granulite 
belt and the Tanaelv Belt blocks are 
overthrust from the NE, or only root­
less nappes 

The deep seismic reflection survey in Fin­
land, carried out by the Russian company 
Spetsgeofizika, has proceeded very effi­
ciently. The obtained data are of very good 
quality and several previously unknown 

structural features have already been dis­
covered in the brute stack plots. At the 
moment the final processing and migra­
tion of the data FIRE 1 is completed. The 
first scientific manuscripts are in prepara­
tion and were submitted to an interna­
tional journal in 2002. 
The project FIRE is expected to pro­
vide a lot of new structural information on 
several geological problems in the central 
part of the Fennoscandian Shield. Seismic 
lines of the FIRE project are connectable 
with the seismic results of Kola Peninsula 
and Karelia and also with the BABEL 
project on the Gulf of Bothnia. FIRE 
results will have special significance for 
the understanding of the structure and 
evolution of the whole Fennoscandian 
Shield. 

Seismic Lines 

line 3 

Figure 3. The location 
of the FIRE transects 
on the bedrock map of 
Finland (GTK). 
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Hydrogeological and geomechanical aspects 
of hydroelectric plant expansion in the Italian 

Alpine Arc 
by Dott. Luigi Gonsa{vi 1 

Coordinator: EurGeol. Dott. Carlo Enrico Bravi 2 

For some years, the author has been 
involved in the geological aspects 
of the expansion of some important 
hydrelectric plants in Italy located 
along the Alpine Arc. In the article, the 
Premadio Plant (Lombardia Region, 
Sandrio Province) is discussed. The 
use of instruments for measuring 
geological and geomechanical condi­
tions and the development of new 
technologies, either in the field of 
the boring machines (TBM) or in that 
of acquisition and data processing, 
allows monitoring of the geostruc­
tural evolution of rock masses during 
the excavation phases. Moreover, the 
possibility of providing such constant 
monitoring permits the acquisition of 
new technical skills and provides the 
best assurances for safety provision 
and maintenance, in difficult condi­
tions. Under these conditions, the 
development of and improvement to 
hydroelectric plants in the alpine arc, 
is considered, with the construction 
of strongly inclined shafts and power 
stations in caverns. 

1 Geologist. Consultant Technical 
Manager at Quadrio Curzio S.p.a., an 
Italian general construction company 
specializing in TBM tunnelling and 
underground excavation. Head Office: 
Via A. Locatelli 6, 20124 Milan. 
Tel: +39 02 66988127, Fax: +39 
02 6700547, e-mail: quadrio@ 
quadriocurzio.it 
2 Idomin SRL: Whole Earth Service 
Consulting Group. Via Ugo Foscolo 
8,20120,Milan 

Depuis plusieurs annees, !'auteur 
etudie les conditions geologiques 
existant au niveau du developpe­
ment de quelques centrales hydroe­
lectriques importantes en. Italie, le 
long de l'Arc alpin. Cet article con­
cerne la centrale de Premadio, situee 
dans la province de Sandrio, en Lom­
bardie. La mesure des parametres 
geologiques et geotechniques ainsi 
que le developpement de nouvelles 
techniques de mesure, soit pendant 
la periode de forage (TBM) soit du rant 
les phases d'acquisition ou de traite­
ment des donnees, autorisent le 
controle de !'evolution geostructurale 
du rocher pendant le creusement. De 
plus, disposer de ce controle perma­
nent permet d'acquerir, dans des con­
ditions difficiles, de nouvelles com­
petences avec garantie du respect 
des conditions propres a la securite 
et a la maintenance. Ainsi, se trou­
vent evalues le developpement et 
!'amelioration des centrales hydroe­
lectriques de l'arc alpin avec con­
struction de puits tres inclines et de 
centrales electriques souterraines 

In recent years,. works on hydroelectric 
plants mainly col).cemed either expan­
sion or the improvement of current 

situations, as for example construction of 
the inclined shafts in Maen (Aosta) and in 
Cogolo (Trento) and the expansion of the 
hydroelectric plants in Varzo (Verbania) 
and in Premadio (Sondrio) (See map). 
In Premadio, works are in progress and 
are planned to finish in September 2005. 
Quadrio Curzio S.p.A. is the company 
responsible for the excavation and for civil 
works. 

Durante algunos anos el autor ha tra­
bajado en los aspectos geol6gicos de 
las ampliaciones de importantes cen­
trales hidroelectricas en Italia, local­
izadas en el Arco Alpino. En este 
artfculo se discute sobre la de Prema­
dio (Region de Lombardfa, Provincia 
de Sandrio). El empleo de instru­
mentos para medir las condiciones 
geol6gicas y geomecanicas y el 
desarrollo de nuevas tecnologfas 
tanto en el campo de equipos de 
perforaci6n (TBM) como en el de 
adquisici6n y procesado de datos, 
permite controlar la evoluci6n geoe­
structural de las masas rocosas 
durante las fases de la excavaci6n. 
Mas aun, la posibilidad de disponer 
de dicho control permanente, per­
mite la adquisici6n de nuevos cono­
cimientos tecnicos y proporciona la 
mejor garantfa de seguridad y man­
tenimiento en condiciones diffciles. 
Bajo estas condiciones se analiza el 
desarrollo y la mejora de las plantas 
hidroelectricas en el arco alpi~o con 
la construcci6n de pianos muy incli­
nados y plantas de energf a el) caver­
n as. 

Premadio hydroelectric plant expan­
sion 
The hydroelectric plant in Premadio, 
Commune of Valdidentro (in Sondrio 
province), allows Milan AEM S.p.A, 
holder of the concession ofuse, to exploit 
the water of the Spol River and its tribu­
taries in the area of Livigno. Through 
works of intake and conveyance, waters 
are brought to the San Giacomo and Can­
cano resevoirs, in the Fraele Valley; from 
here (at an altitude of 1,875.06 m.a.s.l.) 
waters are channelled to the main power 
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Map of Northern Italy showing the position of 
the mentioned hydroelectric plants 

house of Premadio, using a derivation 
and penstock system with a geodetic drop 
equal to 646.8 m. 

The works, which are ongoing, are: 

• a diversion tunnel 

• a Sassalta junction 

• an inclined shaft 

• enlargement of the existing power 
house cavern and its adducting tun­
nels 

• an open discharge channel, including 
an outlet channel into the Adda River, 
an overflow pipe and a sub-riverbed 
siphon. 

The left diversion tunnel runs along­
side the already existing adduction tunnel 
and is linked with it by means of the 
hydraulic tunnels connections, about 300 m 
to the north-east. The hydraulic tunnels 
and the first part of the left diversion 
are being built by conventional methods, 
while the construction of the 3 km long 
adduction tunnel employes a TBM shield. 
At the end of the excavation phase, a 
concrete lining will be laid down in the 
derivation and hydraulic tunnels connec­
tions, followed by grouting between the 
lining concrete and the rock. Finally~ in 
order to allow independent maintenance 
procedures in both the diversion tunnels, 
metal, sectioning plates will be installed. 

Sassalta junction, located at 1,800 
m.a.s.l., includes the new compensation 
chamber, the valve chamber and the inser­
tion works; these tunnels have been exca-
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vated using traditional methods and the 
reinforced concrete lining will be installed 
only in the tunnels, not in the valve cham­
ber. 

The 830 m long shafts, inclined at 
43.65° have been excavated by means of 
a TBM with a diameter of3.9 m. A 2.1 m 
diameter hydraulic pipe will be installed 
inside the shaft, anchored by filling the 
ring space between the excavation wall 
and the pipe with concrete of C25/30 
resistance. 

The enlargement of the existing cavern 
has a global volume of about 21,000m3 

and is being excavated with a boom-type 
roadheader, operating step by step 
downwards from the vault to the bottom, 

after consolidation with Dywidag rock 
bolts, wiremesh and shotcrete. Works 
related to the powerhouse include the 
main chamber at the bottom of the inclined 
shaft, the two channels feeding the 
third group and other tunnels connecting 
various areas. 

Two channel outlets pass water from 
the power station through turbines to an 
outlet outside, linked to a channel flowing 
into the Adda River and to an overflow 
pipe, straight to the sub-riverbed siphon. 
This feeds a channel for the AEM power 
stations in Grosio, Lovero and Stazzona, 
located downvalley to optimize the water 
drop. 

Geological setting 
The construction work involves rock units 
belonging to a part of the "Austroalpine 
domain" bordered by two important tec­
tonic lines, the lnsubric Line southward 
and Engadina Line northwestward. In the 
area closest to the works located on the 
east side of the Engadina Line, middle 
Austroalpine units of the "System Ortles­
Quatervals-Languard" crop out. From the 
bottom to the top, this system consists 
of: 

• a-lower unit (Cristallino dell'Ortles) 
of low to middle metamorphic grade, 
characterized by philladic metapelites 
locally intercalated by quartzites, 
amphibolitic gneiss, marbles and 
prasinites; 

• a middle unit, mainly represented 
by quartz-sericite bearing schists, 

Schematic geological section 

Figure I: The inclined shaft - geological setting 
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quartzites, conglomerates (Verrucano ); 

• Noric to Liassic units on top, made 
up of a thick, dolomitic-calcareous 
sedimentary sequence (Sedimentario 
dell 'Ortles ). 

The transition from the metamorphic 
units of the basement (Cristallino 
dell 'Ortles) to the upper dolomitic-calcar­
eous Mesozoic (Sedimetario dell'Ortles) 
is represented by an important shear zone 
called "Faglia dello Zebn'.r". 

This tectonic element is east-west ori­
ented, with a mean dip of 40° to the north 
and it is characterized by a thick band 
of faults, associated with decimetric to 
decametric thick portions of the basement 
and the sedimentary sequence. 

The excavation for the cavern enlarge­
ment of the power house in Premadio, 
located at about 1230/1260 m.a.s.l., con­
cerns the lower units (phillites and micas­
chists) at a depth of about 150 m below the 
shear zone. The lithotypes crossed by the 
project are mainly metapelites (phyllites­
micaschists ), locally intercalated by very 
fine-grained quartzites with translucent 
surfaces along the plane of schistosity. 
More phylladic rocks show a pervasive 
foliated texture, which determines a strong 
cleavage in the rocks, especially in the 
lithofacies enriched with graphitic part­
ings, sub-parallel to the main rock folia­
tion. 

In the first stretch (up to about 1450 
m.a.s.l.), thetunnellingforthenewinclined 
shaft encountered (Fig. I) metamorphic 
rocks (phyllites and micaschists) while in 
the remaining part, up to the top ( about 
l 800m.a.s.l.) it encountered a sedimentary 
complex made up of dolomites, limestones 
and dolomitic limestones; as expected, the 
tunnel also passed through the tectonic 
contact between the phyllites of the 
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basement and the sedimentary 
rocks of the cover at about 1316 
m.a.s.l. This zone consists of 
a 40 m thick band, with a dip 
of about 30° to the north, of 
phyllites and dolomitic rocks 
with a heavy cataclastic texture, 
locally recemented by narrow 
quartz and calcite veins. 
The new diversion trinnel 
will be excavated for c.3 km, 
in a north-westerly direction 
(from the water intake of Can­
cano at 1804 m.a.s.l., and the 
valve chamber at 1796 m.a.s.l.) 
inside Monte delle Scale, which 
is made up of a sedimentary 
calcareous-dolomitic complex. 
Such a rock mass is generally 
fractured and is characterized 
by a series of faults and joints 
related to the structure ofMonte 
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delle Scale; along the entire 
tunnel, rock strata plunge NNW 
with a dip ranging from 40° to 
70°, in a monocline structure 
only locally affected by small 

0 
scale folds. Major water inflow 
into the tunnel is not expected, only minor 
dripping near karstic cavities, already 
observed during the excavation of the 
existing right diversion tunnel. 

Preliminary investigation 
Before starting excavation, a large number 
of preliminary investigations were con­
ducted, providing a fully-detailed geolog­
ical description of both the areas involved 
in the power house enlargement and in 
the new inclined tunnelling; since the new 
diversion tunnel runs parallel to the exist­
ent one, it has been possible to evaluate 
and consider the information collected 
during the previous construction work. 

Deformation (in mm) 
10,00 

Figure 2: Power house in cavern - rockbolts 
and downstream instruments 

The new inclined shaft 
Preliminary investigations involved 

many core borings which determined the 
rock mass hosting the new inclined shaft; 
from the top to the bottom, a 375 m long 
core boring inclined at 43° and coaxial 
with the projected tunnel was first drilled 
out, allowing the collection ofinformation 
about the last stretch of tunnel. A further 
260 m long core boring, sta,ing from 
an access tunnel located at 1460 m.a.s.l. 

9,00 +----------------, 
e.oo+----------------::---=:i 

21.011-02 29-gen-03 

1,oot-----::--==="'"':'~'c::::--,-;;~-::--=~ 
6,00-t-----;;-<;-~ ~""'-----------, 

5.00t=~;~:=~=-:::::::::::::~;~;;;~~~~~ 4,00t-

s,oot--:~-"'C..--.------------7 
2,00 ++-r-----;;:;;:;;;;:;;a,11!!".ii"""'"""',==~----->4 
1,00tlf-,p"""''---------------

-+-Base 1 
--+-Base 2 

ease 3 
_...,_ ease4 
----;t',--Base5 
_._Base6 

Figure 3: Power house in cavern - stress cell applied to the bolt Dv 
3
_
4 Figure 4: 6 bases extensometer ES 

European Geologist 21 



provided data on the intermediate stretch 
of the work. 

Once the TBM launch chamber was 
adapted at the base of the future tunnel, 
another 140 m, upward oriented, core 
boring (CFl) was drilled, while assem­
bling the TBM at the launch shaft; this 
produced innovative data about the rock 
mass properties, and it confirmed the pres­
ence of water under pressure. 

Finally, a pilot borehole, 70 m long ( at 
1460 m.a.s.l.), was used to perform two 
other exploratory borings (SlU and SlD) 
along the inclined shaft axis. More than 
80% of the tunnel was explored, thanks 
to core borings. 

Cavern power house 
Here preliminary investigations con­

sisted ofa series offive core borings, start­
ing from the existent power station; the 
rock mass tensional state was measured 
by means of flat jack tests and borehole 
dilatometers. 

After the completion of the access 
tunnel to the power house cap, previously 
investigated, three 45 m long cores were 
bored, followed by sonic boring and cross­
hole measurements. This kind of investi­
gation allowed a complete characteriza­
tion of the rock volume over the power 
house cap. 

Measurements recorded during the 
excavation of the power house 
Continuous geostructural mapping pro­
vided information aimed at reconstruct­
ing the geometric condition of the meta­
morphic rock mass. Such tests consist 
of three electronic measurements (stress 
cells, strain gauges and extensometers) 
and an optical 3D topographic reading. 
Measuring instruments, made up of 43 
stress cells, 18 strain gauges and 8 exten­
someters with 39 bases (Fig. 2), provided 
the following: 

• necessary data for implementing a 
finite elements numerical model which 
describes the rock mass behaviour 
during tunnelling; the model allowed 
the simulation of the power house 
excavation, in order to check the final 
stability of cavities and the maximum 
short-term/long-term stress level in the 
lining just laid down. 

• control of the rock decompression 
phenomena which results from such 
a large rock mass excavation, thus 
permitting continuous electric energy 
production in the nearby existent 
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station, even during the enlargement 
tunnelling, with vibrometric 
monitoring as the only caution. 

The above instruments provided con­
stant monitoring with a portable datalog­
ger in the first five months, while in the fol­
lowing period all instruments were con­
nected (in four different steps) to a mul­
tiplexer with complex wiring, which will 
be left running when the project ends. The 
multiplexer, placed in the existent power 
station, allowed central signal reception 
as well as simultaneous data processing. 

Figure 3, for example, shows readings 
from a rock bolt stress cell positioned in 
the cap. This figure graphically represents 
the stress/strain path of one of the 43 
instrumented rock bolts as a function of 
the distance from the processing front. 
The importance of constant monitoring of 
the rock mass stresses caused by boring 
is immediately evident from the columns 
labeled "Zone" and "Level", where the 
stress variation can be obtained as a func­
tion of the volume of excavation up to the 
complete opening of the hole. 

Figure 4 shows the deformation of 
every 6 bases of a borehole extensom­
eter as a function of time. To monitor 
the deformations, 8 extensometers were 
placed in total (El-E8 as in Figure 2), the 
first 5 of which with 6 bases, located at 
1, 3, 5, 6, 9, 12 and 30 m, the last with 3 
bases at 3, 6 and 20 m. 

In this innovative work, where con­
crete lining of the cavern top has not been 
designed, monitoring of the deformations 
in the shotcrete fiber-reinforced, using 18 
strain gauges, is very important. 

The analysis, performed after this 
instrument monitoring, stressed the neces­
sity of using a pre-lining and the use of 
further control instruments. Therefore, 
gewi rock rivets 6 m long and 28 mm in 
diameter, dywidag rock bolts 12 m long 
with 36 mm diameter and shotcrete fiber, 
reinforced with metal needles, have been 
adopted as a final lining during tunnelling 
of the cap. For the excavation along the 
abutments, for which a reinforced con­
crete lining is prescribed, 499 dywidag 
rock bolts of two types have been laid 
down, l0mand 12mlongwith32mmand 
36 mm diameters respectively, together 
with shotcrete. 

Conclusion 
Experiments, performed as indicated 
above, showed how the behavior of the 
excavation was always consistent with 

predictions, either during the cap tun­

nelling or the following widening, with­
out finding any anomalies needing further 
reinforcement, except for minor bolts at 
the borders, especially on the cap. 

Thanks to developing new technolo­
gies and progressive expertise, constant 
geological, geohydrological and geome­
chanical monitoring allowed operators to 
proceed quickly, solving the immediate 
problems encountered during the work; 
this provided a fundamental contribution 
to large cavity excavations and strongly 
inclined tunneling, thus reducing the com­
pletion time and ensuring greater safety. 

Moreover, the cooperation between 
the technical staff and those responsible 
for the executive phase allowed the com­
pany to create a successful team, which 
completed the contracted upward tunnels. 
For this reason, Quadrio Curzio S.p.A., 
contractor for the works over the past ten 
years, has become a leader in the field 
of mechanical tunneling of inclined pen­
stock. It has been enlarging its expertise in 
civil engineering since 1929. The recent 
completion of the underpass in Lecco, 
the subway tunnels and Lodi and Zara 
stations for the third line of the Milan 
Underground and the work of adapting 
the present railway in the outer stretch 
of Rogoredo station (Milan) to the new 
high-speed technologies are the most sig­
nificant examples of their expertise. 
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Fluid migration path detection in seismic 
data: a valuable tool in oil and gas exploration 

Understanding hydrocarbon migra­
tion in the subsurface is a key aspect 
of oil and gas exploration. It is well 
known that conventional 3D seismics 
contain information about hydro­
carbon migration. A method has 
been developed to detect fluid migra­
tion paths semi-automatically, using 
assemblies of seismic attributes and 
neural net~orks. The resulting seis­
mic chimney cube yields valuable 
information about the origin of hydro­
carbons, migration into prospects and 
leakage from prospects whereby fea­
tures at or near the seabed are cre­
ated. Indications of over-pressured 
zones, sealing quality of faults and 
areas of active hydrocarbon expulsion 
are also feasible. Such information is 
invaluable for basin modeling studies 
and for increased understanding of 
the petroleum system. 

Umaveling the petroleum system 
is the key to exploration success. 
Recently, Statoil explorationists 

introduced seismic chimney interpreta­
tion as a new tool tohelpumavel the petro­
leum system. Initially, seismic chimneys 
were interpreted manually but this proved 
to be a difficult and labour intensive 
task. To facilitate this task, a new seis­
mic volume TheChimneyCube ® high­
lights fluid migration paths in seismic data 
by combining various seismic attributes 
through neural network modelling. The 
method is used in conjunction with other 
geological and geophysical data, such as 
well logs, pressure data and other rele­
vant information, to confirm the observed 
structures. Chimney cubes have been 
processed and interpreted with success in 
many basins all over the world, a/o in 
the North Sea, Gulf of Mexico, Mediter­
ranean and Niger delta. 

by Herald Ligtenberg 

La comprehension de la migration 
d'hydrocarbures vers la subsurface 
est un point clef dans !'exploration 
petroliere et gaziere. On sait que les 
sismiques 3D conventionnelles con­
tiennent de !'information sur cette 
migration. Une methode a ete devel­
oppee pour detecter semi-automa­
tiquement les chemins de migration 
de fluides par !'utilisation de sets 
d'attributs sismiques et reseaux de 
neurones. Le cube de cheminee sis­
mique resultant donne une bonne 
connaissance sur l'origine des hydro­
carbures, la migration dans le champ 
et les fuites qui creent ces signes 
caracteristiques a la surface (fond de 
mer) ou subsurface. On peut aussi 
reperer des indications sur les zones 
surpressurisees, les qualites her­
metiques des failles et les zones 
d'expulsion d'hydrocarbures. Detelles 
informations sont inestimables pour 
les etudes de modelisation bassin et 
une meilleure comprehension du sys­
teme petrolier. 

The Method 
The detection method uses an assembly 
of directive, multi-trace seismic attributes 
and supervised neural networks (Meldahl 
et al., 1998). The method can be applied 
to detecting fluid migration paths, but 
can also be used for detecting faults, salt 
bodies and other s~ismic objects (Mel­
dahl et al., 2001). In this article I will 
focus on the detec,t1on and interpretation 
of fluid migration: paths. First, the inter­
preter selects example locations inside as 
well as outside interpreted gas chimneys. 
For chimneys, these locations normally 
exhibit low energy, high variance of the 
local dip and low coherency (Fig. IA). 
At the manually picked example locations 
the selected seismic attributes are calcu­
lated and given to a neural network, which 
will train itself to distinguish chimneys 
from non-chimneys. Finally, the trained i 

Comprender la migraci6n de 
hidrocarburos en el subsuelo es un 
aspecto clave en la exploraci6n de 
petr61eo y gas. Es bien conocido que 
la sfsmica 3D convencional contiene 
informaci6n acerca de la migraci6n 
de hidrocarburos. Se ha desarrollado 
un metodo para detectar 
semiautomaticamente pautas de 
migraci6n de fluidos, usando 
combinaciones de atributos sfsmicos 
y redes neuronales. El conducto 
sfsmico cubico proporciona valiosa 
informaci6n sobre el origen de los 
hidrocarburos, su migraci6n a las 
zonas de prospecci6n y las perdidas 
desde zonas donde se desarrollen 
detrminadas caracterfsticas en la 
superficie del fondo marino o cerca 
de ella. Tambien es posible obtener 
informaci6n dezonasde sobrepresi6n, 
la capacidad de sellado de fallas y 
areas con posibilidad de expulsar 
hidrocarburos de modo activo. Esta 
informaci6n es muy apreciada para 
estudios de modelizaci6n de cuencas 
y para un mejor entendimiento del 
sistema del petr61eo. 

neural network is applied to the;seismic 
volume, creating a chimney "probabil­
ity" volume (a so-called ChimnfyCube), 
which is used for further interpretation 
(Fig. 18). 

The results 
The principal achievements from the anal­
ysis of fluid migration detection on seis­
mic data are the determination of sealing 
quality of faults, detecting areas with 
active hydrocarbon expulsion, indication 
of possible charging of reservoirs and 
indication of possible spillage or leakage 
from these reservoirs. 

In many basins, hydrocarbon migra­
tion is fault-related. Surface maps show 
that faults associated with hydrocarbon 
seeps have a distinctive pockmarked char­
acter. The same pockmarked character can 
be observed in time-slices of TheChim-
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neyCube, which may be associated with 
vertical fluid movement along the fault. 
Comparing TheChimneyCube data with 
structural data provides other diagnos­
tics for distinguishing sealing and leaking 
faults. Overlays, as in figure 2, provide 
direct information on the sealing quality 
of each fault. The results show if faults 

are part of the fluid migration path or if 
they form a barrier and have good sealing 
quality (Ligtenberg & Connolly, 2003). 

Areas interpreted as locations of active 
hydrocarbon expulsion are enhanced 
by the fluid migration path detection. 

Strong activ­
ity is seen in 
areas where 
known source 
rocks have 
reachedmatu­
ritylevel where 
generation 
and expulsion 
of hydrocar­
bons takes 
place(Ligten­
berg&Thom­
sen, 2003). 
F 1 u i d 
migration 
detection 
results show 
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Figure IA. Original seismic section (left) 
and results of fluid migration path detection 
(TheChimneyCube) overlain on original seis­
mic (Figure JB) (right), indicating active 
hydrocarbon migration along flanks of a salt 
dome. 

the spatial relationship between source 
rock and reservoir and leakage from res­
ervoirs. In conjunction with other struc­
tural and reservoir-property information 
the geological interpretations can be vali­
dated. An example of such an interpreta­
tion is given in figure 3. In the deeper sec­
tion, a salt dome is highlighted in lightb­
lue. Along its flanks we see a red cloud 
with high amplitudes, corresponding to 
a deep reservoir. The shallow red cloud 
of high amplitudes is interpreted to rep­
resent a hydrocarbon-charged reservoir. 
Chimneys (in yellow) surrounding the 
salt dome indicate upward fluid migra­
tion from the deeper reservoir. The high 
density of shallower chimneys indicates 

Figure 2. Chimney probability (in yellow) is 
overlain on top of fault pattern, indicating 
sealing and leaking faults. 

charging of the shallow reservoir. Chim­
neys are visible up to the seabed (brown) 
where it has developed a small mud vol­
cano, generated by transport of sedi­
ments, fluid and/or gas to the sea floor. 
In some cases the gas reaches the sea 
floor and creates characteristic mud volca­
noes or pockmarks. In other cases, the gas 
does not reach the sea floor, but develops 
shallow gas zones that form a significant 
hazard for offshore activities. These shal­
low gas zones may be difficult to distin­
guish on seismic data, but can be detected 
with the described method for fluid migra­
tion detection (Aminzadeh et al., 2002). 

Basin modelling 
Recently, the detection of fluid migration 
paths in seismic data has been used with 
success in a basin modelling study. To 
construct a basin model, many assump­
tions have to be made. ChimneyCube 
results can provide relevant information, 

Figure 3. Fluid migration paths (in yellow) 
indicate migration Ji-am deep reservoir (red) 
along flanks of salt dome to shallow reservoh· 
(red) and leakage ji-om shallow reservoir to rhe 
seafloor. (Courtesy Roar Hegg/and, Statoil) 

such as better estimations of the hydraulic 
properties of faults, location of areas of 
high overpressure, knowledge on outlines 
of petroleum kitchens and information 
on charge of reservoirs and leakage or 
spillage from reservoirs (Ligtenberg & 
Thomsen, 2003). 

In summary 
The detection of fluid migration paths in 
seismic data using chimney cube data has 
proven to be a successful tool in oil and 
gas exploration. Its application is many­
fold, ranging from fault permeability anal­
ysis to charge/no-charge information on 
potential reservoirs, detection of geo-haz­
ards and contribution to basin modelling 
studies. 

For more information on the tech­
nique and interpretations, please contact 
the author at: herald@dgb.nl 

® Registered Trademark of dGB. 
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Changing Times 
by Drew Diefendorf 

Years ago, while rummaging 
through my parents' attic in 
Upstate New York, I came across 

a trunk containing some of my grand­
father's memorabilia. Among the items 
found was a copy of a geology text that 
he used in public school in the middle 
1890s. This piqued my curiosity about 
the teaching of geology in elementary and 
high school. I was surprised to learn that 
geology was a basic part of the curriculum 
in New York's public schools until the 
beginning of the twentieth century. In fact, 
it was a core science - influenced in no 
small part by the scientific advances, pop­
ularity and controversies of many of the 
great nineteenth century scientists such 
as Lyell, Hall, Powell and Darwin. The 
demise of geology as a core science took 
place early in the twentieth century when 
it was replaced by the teaching of the 
"traditional" sciences of physics, chemis­
try and biology. 

The evolution and devolution of geology 
as a core science became more apparent 

while I was working at Oak Ridge 
National Laboratory in the 1990s. To 
introduce visiting family and friends to 
the culture and history of East Tennes­
see, I would take them to the Museum of 
Appalachia in Norris Tennessee. A recre­
ated "Southern Mountain Pioneer Farrn­
Village," the museum includes a typical 
one-room schoolhouse. On one of my 
visits I noticed a diploma from a local 
public school hanging on the schoolhouse 
wall. I was surprised and pleased to see 
the "required" inclusion of geology in the 
course of study. At my request I received 
a photocopy of that diploma (right) from 
John Rice Irwin, the founder and director 
of the Museum of ~ppalachia. 

This diplom;:i,4iiowever, significantly 
predates that hot summer in 1925 when 
science education in Tennessee received 
national attention in the "Trial of the Cen­
tury." Perhaps sharing this document will 
shed some light on the importance and 
tradition of the teaching of geoscience in 
public schools in the past, as our profes­
sion argues for its survival in the future. 
For the curious - orthography, as a course 
of study, refers to the technique of correct 
spelling and sounding of letters in the 

English language. Some also may recog­
nize a weakening in the teaching of most 
of the other common branches of study 
listed in the document. So much for the 

use of the hickory stick! 

Tennessee Common School Diploma 

This is to Certify, that Thom~ Elbert 
Gibbs, of District No. 2, Sch~ol No. 
1, County of Anderson, has cimpleted 
the Course of Study in the Common 
Branches required by Law to be taught in 
the Public Schools of the State, viz: 

Orthography, Reading, Writing, 
Arithmetic, English Grammar, Geogra­
phy, United States History, Elementary 
Geology of Tennessee, and Elementary 
Principles of Agriculture. 

Witness our Signatures: 
Given atAndersonville, in the County 

of Anderson, State of Tennessee, This 
thirteenth day of May, A.D. 1889. 

Reprinted ji-om the American Institute of Pro­
fessional Geologists journal The Professional 
Geologist, November 2002, Vol. 39, No. JO, 
ppl4. 
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Audible Geology 

Is geologyaudible?Well, formostofus 
it is not. Fossils are generally calm and 
silent. Crystals are not talking. Not 

much at least. Sediments may occasion­
ally produce a little noise when they rush 
down a cliff because of erosion. But the 
most impressive sounds related to geology 
- although a little distant- are probably the 
singing and thundering echoes from the 
borders of glaciers and icecaps. Volcanic 
activity may create scary, deep melodies 
from boiling and moving lava masses. 
But are these sounds sufficient to satisfy 
our daily needs for geological, thunderous 
events? 

I think not. I believe that the majority 
of geologists are begging for a little more 
daily noise both at work and after work. 
In the three Copenhagen-based geologi­
cal institutions, the Geological Survey of 
Denmark and Greenland, the Geological 
Institute and the Geological Museum - the 
latter two of the Copenhagen University 
- geologists have tried to establish a little 
more audible disturbance during the past 
many years. Their weapons have been 
instruments and their ammunition music. 
It is striking that the number of noise­
creating employees seems relatively high 
in the geological institutions. 

More than twenty years ago, when I 
started as a young, relatively attentive stu­
dent of geology, classical music and tra­
ditional jazz were played regularly in the 
corridors and offices at the Geological 
Institute after work. Jazz of the New 
Orleans type was especially popular, 
with a mixture of palaeontologists and 
technicians as the most zealous partic­
ipants. Other more sedimentology-ori­
ented members of staff inclined heavily 
towards Bee Bop jazz. Today, Irish folk 
music is also becoming increasingly pop­
ular. I am not in any doubt that the persist­
ent sound barrier that flourished so often 
at night and in the late afternoon kept 
the ears working and was good for the 

1 Jan Audun Rasmussen. HF 
Frederikslwj 148, 2450 K0benhavn 
SV.e-mail:jarl48@tiscali.dk 

www.tullarnoretales.dk 
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by Jan Audun Rasmussen 1 

overall working atmosphere at the site. In 
special cases, evil tongues claim, the ear­
plug industry may have profited strongly 
from the musical activities as well. 

I had the pleasure to become part of 
a jazz quartet in the mid-eighties when I 
was a cand. scient. (MSc) student. It was 
formed in the Micropalaeontology Lab. 
in the institute basement and consisted 
of two doctors of geology together with 
two students, a carbonate sedimentology 
student and myself. The proud name was 
"De 4 Krelderkolde", which means "the 
Four Cellar-cool". It refers to the constant 
but always arctic temperature that existed 
in the basement in those days, but inci­
dentally, it is also an expression for the 
right consumption temperature for a bot­
tled beer. Oh, me oh my! Saxophone, 
double bass, percussion, guitar and vocals. 
I played badly. My capo was all over the 
guitar in a breathless struggle to play the 
right chords at the right time. Often with 
pure noise as a result. My luck was that 
the three others, especially the two sen­
iors, were skilful and experienced players 
which were able to cover for me, and pull 
me through the surprisingly regular jobs 
we had during those days. 

One ofmy most extraordinary experi­
ences with "De 4 Krelderkolde" was our 
gig at a geological conference in the Geo­
logical Institute. It was at the Nordic 
Geological Winter Meeting in the year 
of 1988. We were asked to play about 
one hour during the late afternoon 'ice­
breaker' party. The audience counted 
probably about 500 people. We used to 
play acoustically, but after having received 
the hammering sounds from 500 very 
active, ice-breaking tongues we decided 
to tum our two 50 W briefcase-sized 
amplifiers on. The resonance from the 
conference participants was impressive, 
indeed. This was true audible geology. 
Our modest amplifiers were working hard 
to try to compete with the 500 pairs of 
lungs in front of us, but to be honest, 
only the thirty nearest people were able 
to hear the scattered, vague residues of 
the first tune, "Making Whoopee". Most 
geologists are nice, well-behaved people, 
meaning that the subsequent applause was 

the most astonishing I ever heard, thanks 
to the owners of the 470 pair of hands, 
who didn't hear us at all. A warm thank 
you for that! I have tried ever since to 
convince myself that they were clapping 
because of the music and not because they 
were happy that they couldn't hear it. "De 
4 Krelderkolde" played their last gig in 
1990, but all ofus have continued playing 
in various other groups. 

Earlier this year, I had the great pleas­
ure to see the saxophone player in action 
again in one of the most extraordinary 
scientific talks I have experienced ever. 
The paper, which was presented at the 
Geological Institute in Copenhagen dealt 
with the Cretaceous-Palaeogene bound­
ary and concentrated on stratigraphy and 
correlations between different terrestrial 
boundary sections based on susceptibility 
curves. The speaker showed us various 
introductory figures and locality photo­
graphs before he demonstrated the actual 
susceptibility curves. After this quite tra­
ditional opening, the talk turned in a 
highly unexpected direction. As far as 
I understood it, the measured data was 
divided into a number of different classes, 
each one representing a certain range of 
susceptibility values. Subsequently, each 
class was given a certain frequency or 
note, and as a result, the sus9eptibility 
curve was turned into a sheet of music! 

The first example was a boundary sec­
tion from southern France. The speaker 
launched a computer-based music pro­
gramme that simulated a piano, and the 
audience could essentially hear how the 
susceptibility values fluctuated across the 
studied boundary interval. The resulting 
melody was very strange, but in my opin­
ion perhaps not so different from the ear­
splitting sounds that are being produced 
by some of our present-day composers. 
The speaker made it very easy for us 
to realize the results fully, because the 
susceptibility curve was shown in an over­
head transparency at the same time as the 
resulting melody was played and shown 
by the computer. Maybe this example 
of audio-visualization represents a new 
growing field: audible geology? 



European and cross-disciplinary dimensions 
to Geology at the University of Brighton 

by Prof Rory Mortimore I and EurGeol. Dr. Norman Moles PGeo 1 

B righton is famous as a popular sea­
side resort and conference centre 
on the south coast of England, 

sometimes dubbed "London by the Sea". 
However the term "Brighton Rock" - usu­
ally applied to a sugar-rich confection 
much-loved by young seaside visitors -
has recently taken on a new meaning in 
the world of geology, as this subject area 
is showing a healthy expansion at the 
University of Brighton. 

Geology has been an essential subject 
on Brighton's BEng Civil Engineering 
degree course since the early 1960s. For 
many years geology was also a key com­
ponent of our BSc Geophysics run jointly 
between the former Departments of Phys­
ics and of Civil Engineering. A joint 
Geography-Geology BSc honours degree 
was started in 1999 within a newly formed 
School of the Environment. Encouraged 
by the success of this course and by 
the rising popularity of geology in local 
schools, in 2002 we launched a single 
honours BSc Geology degree course. In 
designing the new course, we incorpo­
rated features of 'traditional' courses that 
we considered as vital, such as an empha­
sis on fieldwork and practical skills, but 
also novel features such as final year mod­
ules on marine and planetary geology, pal­
aeoecology, hydrogeology and geohaz­
ards. We build in modules on profes­
sional development and career planning. 
We focus on current European and global 
issues such as resource development, pol­
lution and climate change. In modules 
such as 'Geology of major civil engineer­
ing projects', we specifically link theoreti­
cal and practical aspects of the course. We 
promote the development of investigative 
and reporting skills throughout the degree 

1 School of the Enviro.ument, Univer­
sity of Brighton, Cockctoft Buikli.ng, 
Moulsecoomb, Brighton BN2 · 4GJ, 
U.K. 
Tel.: +44 1273 642 288 
e-mail: r.mortimore@bton.ac.uk or 
n.moles(albton.ac.uk 

programme, not 
just in the final 
year. 
At postgrad­
uate level, the 
MSc Geoframe­
works provides a 
route for students 
with a back­
ground in Earth 
Science, Geog­
raphy, Envi­
ronmental Sci­
enceor Engineer­
ing, to become 
applied earth sci­
entists and to 
work in the water, 
construction, environmental geology and 
mining areas. The undergraduate and 
postgraduate courses benefit greatly from 
being closely allied with our colleagues in 
Civil Engineering, Geography and Envi­
ronmental Science and we share field 
courses in Wales, SW England, Spain and 
elsewhere. Staff and students benefit from 
strong cross-disciplinary linkages within 
the School of the Environment. 

Geology research in the School of 
the Environment is organized through the 
Applied Geology Research Unit (AGRU). 
We have expertise in Cretaceous geology, 
engineering 
geology - espe­
cially applied to 
construction in 
the Chalk -
hydrogeology, 
environmental 
geology, ore •.if 

genesis and 
geochemistry 
of ocean floor 
processes. 
AGRU is led by 
Professor Rory 
Mortimore who 
is an acknowl­
edged world 
expert on the 

Members of the ROCC team discussing clif.f 
collapse and erosion of the chalk cl/ffe of 
Brighton. 

stratigraphy and engineering geology of 
the Chalk, withrecentpublications includ­
ing books on British Upper Cretaceous 
Stratigraphy (558pp) and the CIRIAEngi­
neering Properties of Chalk (279pp ). In 
addition, his research contracts on the 
Stonehenge Tunnel and the SNCF TGV-

Geologists log rock core obtained in1 the site 
investigations for the proposed Stonehenge 
tunnels. 
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Nord have given AGRU a high profile in 
both civil engineering and geology. 

Given Brighton's location along the 
rapidly eroding Chalk cliffs of the Chan­
nel, it is not surprising that coastal ero­
sion processes and hazards are a major 
research theme. AGRU staff and research 
assistants are contributing to the INTER­
REG II ROCC (Risk of cliff collapse) 
programme and the European 5th Frame­
work PROTECT (Prediction of timing of 
failures in cliffed terrains) programme. 
In addition to staff internal to the Univer­
sity, AGRU has developed a team on the 
European programmes with the French 
Geological Survey (BRGM), University 
of Le Havre, the Danish Geological 
Survey (GEUS) and the British Geologi­
cal Survey (BGS). We have also fostered 
links with geologists at City University 
London, the Camborne School of Mines, 
and in local companies such as Southern 
Water. These are more than simply 
co-operative ventures, as the personnel 
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involved have become long-term research 
colleagues. 

Ore genesis and environmental geo­
chemistry research has also linked staff 
at the sister universities of Sussex and 
Brighton, at the Natural History Museum 
(NHM) in London, and with colleagues 
in Ireland, Sweden and Austria. Research 
applying electrochemical methods to the 
remediation of metal-contaminated sedi­
ments has resulted in two patents pending 
and a number of potentially very excit­
ing applications that are attracting interest 
and funding from research councils and 
industry. 

AGRU was involved with planning 
the British Anny's Antarctic Expedition 
2001-02, which explored the Danco Coast 
of the Antarctic Peninsula and offshore 
islands. Rock samples brought back by the 
expedition are a unique collection from 
areas not previously sampled and these 
rocks will help umavel the geological 
processes leading to the Jurassic-Creta-

ceous break-up of the southern supercon­
tinent of Gondwanaland. 

In summary, there are several crossing 
threads of research within the group, rang­
ing from geotechnics, engineering geol­
ogy, hydrogeology, geochemistry, miner­
alogy and Cretaceous to Quaternary Geol­
ogy. It is a diverse range with Chalk form­
ing a link in many cases. Part of the 
engineering geology research is concen­
trated in currently topical areas of coastal 
processes, flooding and tunnelling, while 
research on mineral extraction and reme­
diation is closely related to waste dis­
posal, environmental systems and pollu­
tion monitoring and control. These are 
areas ofcore business within a 'School of 
the Environment'. A common feature of 
both teaching and research in geology 
at the University of Brighton is the way 
that fundamental scientific principles are 
applied in the 'real world'. We look for­
ward to a bright future! 
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Web-based training on Geoinformatics: 
a new dimension on qualification in the 

professional environment 

The geological profession requires 
life long learning and the continuous 
development of professional knowl­
edge worldwide. Accordingly, many 
efforts for professional education are 
undertaken by commercial, scien­
tific or national professional organiza­
tions, which offer a lot of training 
courses. In this paper the practicabil­
ity of on line education for professional 
education is pointed out. Following 
an introduction about online learning 
systems and methods, an appropri­
ate platform for the targeted online 
education is described. Web-based 
training is used as a communication 
and learning platform on the Inter­
net, integrating a portal, a database, 
and several modules together with 
authoring and examination tools. So 
there is no need to be a computer 
science expert to use the interface to 
the education system. 

E-Learning is a subset of the larger 
worlds of both "information tech­
nology" and "education and train­

ing". It can be valuable when used as a 
part of a well-planned and properly sup­
ported education and training environ­
ment, but e-learning is not a magic bullet 
that replaces nor renders obsolete exist­
ing pedagogical theories and approaches 
(Collier, 2002). Checking the Internet for 
concepts of online learning, one can find 
many definitions and statements describ­
ing the methods of Web-based training 
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La profession de geologue requiert 
de longues etudes et le developpe­
ment continu des connaissances pro­
fessionnelles sur des sujets divers 
et concernant le monde entier. En 
consequence, les organisations pro­
fessionnelles, scientifiques, commer­
ciales, nationales et internationales 
s'efforcent de developper une edu­
cation professionnelle au travers de 
cours adaptes. Dans !'article ci-des­
sous, !'utilisation pratique d'une edu­
cation professionnelle en ligne est 
discutee. Apres une introduction sur 
les systemes et les modalites d'une 
education en ligne, une plateforme 
appropriee est decrite pour une uti­
lisation en ligne. Un des resultats 
apparents est le fait qu'une forma­
tion a partir du Web correspond a 
une plateforme de communication et 
d'education et que les possibilites 
d'Internet : integration d'un portail, 
disponibilite d'une base de donnees et 
de plusieurs modules, representent 
un formidable outil d'apprentissage 
et de controle des connaissances. 

(WBT) as training delivered using TCP /IP 
and HTTP protocols, the protocols that 
define the World Wide Web. (See 
www.webbasedtraining.com) 

So WBT is an innovative approach 
to distance learning using the capa­
bilities of the World Wide Web to 
present live content in a structure allowing 
self-directed, self-paced instruction. It is 
media-rich training, and independent of 
time, place and computer platforms. 

It is a perfect tool for delivering train­
ing to people anywhere in the world at any 
time for any purpose. Advances in com­
puter network technology and improve­
ments in bandwidth will increase th::: 
possibilities of multimedia training. Web 

La profesi6n de ge61ogo requiere en 
todo el mundo un largo periodo de 
aprendizaje asi coma el desarrollo 
permenente de conocimientos pro­
fesionales. Teniendo en cuenta lo 
anterior, hoy en dia las organiza­
ciones profesionales y cientificas real­
izan considerables esfuerzos para 
ofrecer una amplia variedad de curses 
de formaci6n. En este sentido es 
importante el uso aplicado de la 
educaci6n on-line en la formaci6n 
profesional. Una vez que se dispone 
de una adecuada introducci6n a 
los sistemas de aprendizaje on-line, 
es posibel describir la plataforma 
adecuada para un programa deter­
minado. Una de las conclusiones a 
las que se llega, es que la formaci6n 
basado en la red se utiliza coma 
una plataforma de comunicaci6n y 
de aprendizaje, integrando un portal, 
una base de dates y diversos modules 
asi coma herramientas de verificaci6n 
para los autores. Se puede afir­
marque no es necesario ser un 
experto en sistemas informaticos 
para usar una interface de llf1 sistema 
de educaci6n on-line. 

browsers that support animation, inter­
actions and chat and conforencing will 
offer many new ways of learning. With 
these tools, we can develop highly effec­
tive WBT to meet the training needs of a 
diverse population. 

These technologies include Interac­
tive multimedia instruction (IMI), which 
generally means any highly participatory, 
media rich computer-based instruction, 
whether networked or not. Blended learn­
ing is a concept that has emerged with 
the learning that is delivered across the 
Internet, which combines more traditional 
methods of teaching with Internet-deliv­
ered content that is learner-driven and 
self-paced (Voci, 2001). Overall studies 



integrate tools for 
course user manage­
ment, access to mul­
timedia! documents 
and authoring tools 
for the development 
of course modules. 
The Bildungsakade­
mie from the BDG is 

courses 

• Email requests during courses 

• Personalized examination with multi­
ple choice 

The system is divided into two areas: 

Materials 
(if.9.,i .. ,w,bs-,,i5ii,i,o,,,L,ammg'Y'l•m) USing a System from 

the AFZ (Akadem­

1) A practical area with a navigation 
frame for learning units, where the par­
ticipant can work on prepared exercises 
described with text, images or links. The 
browser contains an answering area for 
the user's solution and a result area, which 
gives information about completed exer­
cises. Figure 1. Structure of concepts on online edu­

cation and requirements for an appropriate 
system for the EFG 

include an increased sense of teamwork 
and camaraderie, establishment of common 
concepts and language, and greater effi­
ciency in ')ump starting" group learning. 

Targets for geological professional 
development 
It is obvious, that there is a need for certi­
fied professional development inside the 
community based on high standards of 
qualification. So the EFG is targeting the 
increasing of EFG benefits for members 
and improvement of qualification on a 
European level. Based on existing plat­
forms, a concept of an educational system 
can be designed as a puzzle, where the 
pieces must fit together (Fig. 1): 

• Targets: What types of courses are 
requested, what is needed? 

• Methods: What type ofcourse is appro­
priate for the particular module? 

• Materials: Which type of information 
represents the content in the best 
way? 

• Communication: Which communi­
cation is useful for the particular 
course? 

These questions can be answered only 
by the authors of courses, professional 
geologists from industry and universities, 
together with other organizations, which 
are engaged in online education. Inde­
pendently from the course contents, the 
requirements for a technical platform can 
be described (see circled text in Figure 1) 
to establish an appropriate system. 

Web-based Training experiences 
The appropriate technical server platform 
can be established on several servers on 
Windows or Linux. There are many 
commercial products available, which 
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vide courses and course material (See 
London.rz.fh-offenburg.de ). 

This system is based on a Linux 
platform. On this platform there is an 
Apache webserver and a MySQL data­
base installed. The application program 
and the linkage between these two sys­
tems are developed with the programming 
language PERL. The system integrates 
also a multiuser interface as an Internet 
portal to the system. 

The following components of online 
courses are integrated into education 
system (Fig. 2): 

o PDF files for the syllabus 

• PPT files for the course story 

• Texts and images for laboratory tasks 

• Self assessment questions catalogue 

• Multiple choice evaluation 

• Chat and communication during 

2) A tutorial area, which provides 
an online manuscript and a self-assess­
mentquestions catalogue. Participants can 
check their knowledge (Fig. 2) by answer­
ing the questions, which then would 
be evaluated automatically by multiple 
choice. If an answer was wrong, the user 
can go back to the question and try again 
or check for solutions in the syllabus. 

A study from A. Naermann (Naer­
mann, 2003) based on 21 companies in 
Germany, suggests there is no real alterna­
tive to online learning. This is accepted by 
managers as well as employees, with 
some restrictions to learning control meth­
ods. The BDG has already started first 
attempts in online education with nation­
wide course offerings in Germany and 

Figure 2. Provided course documents and 
modules in the WBT at AFZ, Germany 

WBT Demo Course Documents 
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inside the EFG a demonstration course 
was offered successfully. 
Conclusions 
An appropriate online education server is 
available and accessable for demonstra­
tion and professional use for the BDG and 
international course offerings. The WBT 
provides all course material such as text­
books, illustrations, self-assessment ques­
tions catalogue, laboratory management 
system and examination tool. Still to be 
established is the communication plat­
form for online courses for participants 
and conferencing with tutors. In this area 
first experiences inside the EFG were 

• • 

made by the demonstration of an online 
course this year. 

To provide this as mainstream pro­
fessional education requires course mod­
ules written by experienced authors, who 
can overview the requirements for profes­
sional geologists world wide. Due to the 
encouragement of the European Federa­
tion, establishment of online systems is 
becoming a reality and increases the pos­
sibility of establishish continuous educa­
tion in the geological profession Europe 
wide. 

• • 
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Towards a European Higher Education Area 

As the course of European integra­
tion continues, the higher educa­
tion structure has faced the need 
for reform. The European education 
ministers announced the Bologna 
Declaration in June 1999. This state­
ment calls for the establishment by 
2010 of a coherent, compatible and 
competitive European Higher Edu­
cation Area. The accepted principles 
of the Bologna meeting were later 
enlarged in Prague in May 2001. 
Currently, the restructuring of uni­
versity degrees is in progress in 
several EU and EEA countries. 

The Bologna and Prague process 
aims to create an educational 
system that is composed of an 

easily comparable degree structure. The 
structure will be based on two degrees, 
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Tandis que progresse le processus 
de !'integration europeenne, le cadre 
de l'enseignement superieur a besoin 
d'etrereforme. Lesministreseuropeens 
de l'Enseignement se sont mis d'accord 
sur la Declaration de Bologne en 
juin 1999. Cette Declaration prone la 
mise au point a !'horizon 2010 d'une 
aire europeenne de l'enseignement 
superieur, coherente, compatible et 
competitive. Les grandes lignes de 
l'Agrement de la reunion de Bologne 
ont ete etendues lors de la reunion de 
Prague en 2001. A l'heure actuelle, la 
refonte des diplomes universitaires est 
en cours dans plusieurs pays de !'Union 
et de la Communaute economique 
europeennes. 

where all students would first acquire a 
three-year bachelor-level degree and sub­
sequently, a master-level degree if they so 
wish. The bachelor degree would consist 
of 180 credits to be obtained during three 
years of study. The proposed master 
degree would require 120 credits from two 
years of study. A European credit transfer 
system (ECTS) will replace the prevailing 
systems and the universities and institu,.; 

A medida que continua su curso la 
integracion europea, la estructura de 
la educacion superior se enfrenta 
a la necesidad de una reforma. 
Los ministros de educacion europeos 
anunciaron la Declaracion de Bolonia 
enjuniode 1999. Esta declaracion pide 
el establecimiento, para el ano 2010, 
de una Zona Europea de Educacion 
Superior coherente, compatible y 
competitiva. Los principiosi que se 
aceptaron en la reunion de Bolonia 
fueron posteriormente ampliados en 
Praga en mayo de 2001. Actualmente 
se esta realizando la reestructuracion 
de los tftulos universitarios en varios 
pafses de la Union Europea y del Area 
Economica Europea. 

tions providing the higher education will 
be committed to restructure their curricula 
for this new system. The workload for the 
particular courses and degrees is to be esti­
mated according to the ECTS. 

The advantages of the two-tier 
degree structure will be the promotion 
of mobility, the promotion of European 
cooperation in quality assurance and the 
predictable improvement of the competi-



tive position of European Higher Educa­
tion in a global environment. For students 
in several European countries the process 
will provide an opportunity to obtain their 
degrees in a shorter time and in wider per­
spective, if they wish. Life-long learning 
is also one of the essential targets in the 
process. 

The process aims to be up and running 
by the year 2010, but it is the national 
governments that are responsible for the 
educational system in their own countries. 
Many universities have already started to 
prepare the Bologna reforms in their insti­
tutions. In Finland, the Ministry ofEduca­
tion has already proposed that Finnish uni­
versities move toward the two-tier degree 
structure so that all institutions will have 
to adopt the new degree structure in all 
study fields from 1 August 2005. 

Consequences for Geology 
The process has been acknowledged and 
greeted with satisfaction. The advantages 
it contains have been widely recognized. 
However, the reform is not without its 
critics. As the process will mean a thor­
ough change in higher education, it is 
understandable that there are doubts and 
conjectures. 

Geology (Earth Sciences) has a dis­
tinctive character among the sciences. It 
utilizes a vast amount of concepts, theo­
ries and methodologies not only of its 
own but also from, among others, phys­
ics, chemistry, biology, mathematics and 
computing. Its specific character has to 
be taken into account in planning the new 
curricula. Achievements in education, of 
course, are always highly dependent on 
the comprehensiveness of all the particu­
lar subjects of which a degree is com­
posed. 

Due to the diversity in bedrock and 
surficial conditions (litho-, hydro-, bio­
and atmosphere) of the Earth and its envi­
ronment, even on a European scale, the 
institutions in different countries have 
evolved diverging educational practices in 
Geology. The effect of a university's struc­
ture (combination of disciplines), local 
culture as well as quality in high school 
learning, vary form country to country. 

The common target for all the geo­
logical institutions in the new structure 
should be to construct well-designed 
programmes for an up-to-date geoscien­
tific education. At the same time these 
programmes should give confidence to 
students to carry out a part of their stud-

ies in other countries in order to widen 
their selection of competences and enable 
them to develop their academic and gen­
eral skills. Within the European Higher 
EducationArea, their study attainments in 
other countries will be approved as part 
of their degree progamme. An important 
skill for any geologist is the ability to 
undertake fieldwork, to employ and draw 
together the data gathered from the field 
and to integrate field and laboratory evi­
dence with theory. There remains an open 
question of what, at least in geoscientific 
education, the basic competences to be 
acquired by every student should be. 

In aiming to achieve the targets of 
Bologna and Prague (to promote quality, 
to increase mobility, to reduce the length 
of courses, to improve the motivation for 
studying etc.), the participating depart­
ments should carefully consider the con­
tents of the vast bulk of knowledge and 
methodology that they have to offer. The 
length of the first tier degree is only three 
years, and it has been intended that a 
pathway should be available for at least 
some of the students to enter the labour 
market after passing the first cycle. 

An important point that is repeatedly 
mentioned in the context of improving 
educational conditions within Europe is 
harmonization. There is no doubt that 
geologists all over the world are con­
scious of the particular characteristics of 
the Earth System We are aware that the 
conditions and character of nature may 
differ markedly from area to area and 
that the demand for geological knowledge 
varies accordingly. Given this fact alone, 
the overall harmonization of education in 
geology may prove disastrous and should 
be rejected if it aims to educate geolo­
gists through parallel courses throughout 
Europe. 

Then there is the often-mentioned 
question of the relevance of the new grad­
uate structure to the current labour mar­
kets. The relationship of the university 
degree structure wl$ the non-university 
education structures has also been raised. 
The proposal that the first university 
degree should enable direct entry into the 
working life brings these two educational 
paths into conflict. In a number of coun­
tries, the polytechnic courses are even 
longer than three years. 

The intention to channel at least some 
of the students straight into the work force 
raises the question whether these B.Sc. 
graduates would be competent enough 

for the authorization tasks for licensing 
authorities or civil agents etc. that they 
would be expected to do. 

The consequences of the shortened 
education might lead to reduced quali­
fication requirements, which again may 
lead to reduced salary levels. However, 
employers need specialists, geologists 
that have passed higher degrees. There 
is no doubt that an increasing number of 
geologists in the near future will have only 
the first degrees. What their ultimate pro­
fessional position will be, remains to be 
seen. Certainly, the EurGeol. title, which 
authentically guarantees the higher edu­
cational and professional competence of 
the person, will be found to have great 
value. 

At the bridgehead 
There are more than a few ongoing 
projects and networks exploring the issue 
of a European Higher Education Area. The 
author is most familiar with the Tuning 
Project, which has collected together ea. 
I 00 institutions from the EU and EEA 
countries. The project was launched in 
2000 and it has been working by using 
grant support from the European Com­
mission. The second phase of the project 
(2003-2004) will be launched in May. The 
project is coordinated by the University 
of Deusto in Spain and the University 
of Groningen in The Netherlands. The 
subject areas in the first phase consisted of 
Geology, Business Administration, Edu­
cation Sciences, History, Mathematics, 
Physics and Chemistry. Prof. Paul D .Ryan 
of the National University of Ireland in 
Galway is the member of the Man~ement 
Committee responsible for coordinating 
the Geology Group in the Tuning Project. 
A significant level of work has already 
been done; e.g. the project has examined 
the opinions of students and academics 
(7125 people) on questions of subject 
related and generic competences. The 
objectives and outcome of the pilot 
project, its initial recommendations and 
conclusion for the process, as well as much 
more information concerning current 
issues, can be found on the project's web­
site: http://odur.let.rug.nl/TuningProject/ 
index.htm. 
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So you want to be a Professor in a 
research university 

S ince leaving academe and becom­
ing a consultant in the petroleum 
field, petroleum geologists facing 

layoffs and mergers have asked me 
whether they should explore the possibil­
ity of becoming a university professor. 
This paper summarizes what I tell them, 
but the reader is advised that some of my 
commentary (1) may appear a bit jaded, 
(2) may be out of date because I left a 
faculty position in 1993, and an execu­
tive directorship of an academic marine 
consortium in 1996, and (3) is based on 
a career in research universities because 
I never taught in a small liberal arts col­
lege. Nonetheless, I maintain contact with 
people in academe and such conversations 
update my perceptions. 

All candidates for university faculty 
positions must have earned a PhD. I then 
remind industry geologists that academic 
life and responsibilities also should have 
changed considerably from their idyllic 
views as a student. The principle reasons 
for these changes are funding issues in 
higher education and how faculty, pro­
grammes, and colleges within a university 
are evaluated by administrators, particu­
larly when funds are tight. 

Bottomline fact 
The principle guideline often used for 
evaluating individual faculty perform­
ance, departments, and colleges is repre­
sented by the following formula: 

E = ((CNF)X + Og)/ A (1) 

Where E = Effectiveness of either indi­
vidual faculty, department, or college 
C = Credit hours per course 

1 George D. Klein, SED-STRAT Geo­
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River Rd, Suite 600, PMB 111, Rich­
mond, TX, 77469-5600. 
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N = Number of students enrolled in a 
course 

F = Tuition fee rate (in dollars) per 
credit hour for each course 
X = Number of courses taught in an 
academic year 

Og = Overhead (in dollars) for Univer­
sity Campus generated from research 
grants a professor wins for personal 
research, or aggregate overhead of all 
faculty in department or college. 
A= Annual Salary, or Annual Depart­
ment appropriation (both in dollars) 
from university budget. 

Administrators in research-oriented uni­
versities view faculty, departments, and 
colleges as highly effective ifE is greater 
than 80% of the annual state (or endow­
ment) budget appropriated for salary or 
programme costs; acceptable if E ranges 
from 70 to 80 (but don't get complacent 
because things can go wrong quickly); and 
concerned or oversized if E ranges from 
60 to 70. A faculty member or a depart­
ment faces strong pressure of termination 
or closure if E falls below 60%. 

So, the message is clear. Faculty mem­
bers will survive as a professor if they are 
awarded lots of grants with lots of over­
head for the university coffers, or teach 
a lot of classes with large student enroll­
ments. In reality, faculty are required to 
undertake and publish research, so they 
must develop a constant multi-tasking, 
juggling act. A professor is viewed as a 
profit center by university administrators, 
no different from a petroleum geologist in 
industry. As one friend put it, deans expect 
"money in and publications out". 

Consequently, professors are under 
pressure to secure external funding and 
keep E respectable. Thus the collegial 
comfortable life of college campuses in 
the 1970s and early 1980s has evapo­
rated. Faculty have less time for students 
and for casual conversations than in the 
past. Moreover, because of lack of time 
to talk with students, career counselling 
and mentoring has declined, and in sow...: 

instances, has fallen out of favour due 
to work load and campus-wide political 
climate. 

Accountability standards have 
increased also, partly in response to fed­
eral funding mandates after the "overhead 
scandals" of the late 1980s. Thus faculty 
time also is devoted to completing more 
forms, accounting for more of one's time, 
and responding to countless memoranda. 
Ignoring accountability requests is fraught 
with risk. 

lndependant contractor 
A university faculty member works and 
functions as an independent contractor. 
Thus job descriptions, such as used in 
industry, do not exist; the department head 
staffs courses; and one pursues whatever 
research one wishes to conduct (as long 
as it brings in grant funds). It also means 
that whenever the university asks a fac­
ulty member to do something "extra" or 
new, it provides a negotiating opportunity 
to request things from one's department 
head so one can keep one's research pro­
gram functional, and be successful within 
the framework of the new assignment. 

The interview 
If a prospective faculty member is invited 
for an interview, it is absolutely critical 
to determine institutional criteria for suc­
cess, including tenure and promotion. Be 
sure to ask everyone you meet during a 
campus visit to see if the response is con­
sistent, because transparency in university 
dealings is a worthy goal that is sometimes 
difficult to attain. 

During interviews, it is critical to ask 
about teaching loads, availability of office 
and lab space, starter funds for research 
equipment, internal grants, sabbatical 
leave policies, local schools (if one has 
children), local cost-of-living index, 
housing, and housing financial assistance 
(if the campus is located in an expensive 
area like the New York City area or Cali­
fornia). All are legitimate questions. Also 
know what is needed in costs and space to 



develop your proposed programme and be 
sure to ask if and how the university can 
provide it as part of your appointment. 

Advancement to tenure and promo­
tion 
When ready for advancement to tenure 
(usually at the Associate Professor rank) 
or a full professorship, university admin­
istrators and tenure review panels at all 
campus levels want to be assured that a 
candidate really has demonstrated a com­
mitment to research, quality teaching, and 
is developing intellectual stature. At one 
time, to be promoted to tenure, one had 
to show promise, and to be promoted to a 
full professorship, one had to demonstrate 
that one's work was considered to be of 
national distinction. Now, to advance to 
tenure, one must demonstrate one's work 
ranks as being a scholar/scientist of inter­
national distinction. The tenure decision 
guarantees a faculty member a lifetime 
salary and benefits exceeding $2.0 mil­
lion per faculty member. This is a large 
commitment for any university. Hence the 
scrutiny. 

How does one attain such an interna­
tional research reputation, and how does 
the university know? Individual faculty 
must attend and present papers at interna­
tional meetings and develop a network of 
people overseas who follow their work. 
When one is a candidate for promotion, 
one is expected to provide names of senior 
experts in one's field who will be solicited 
to write evaluation letters as part of the 
tenure or promotion package. A candidate 
must be sure to include on that list some of 
the international contacts he/she has made 
who are of tenured and professorial rank, 
so that they can be solicited for letters. 
Such letters validate an international repu­
tation and standing in the minds of campus 
tenure and promotion committees. 

Faculty governance 
Perhaps the biggest change in the univer­
sity work environment that a person with 
industry experience faces is the issue of 
governance. In industry, governance is 
in the hands of management and defined 
by a job description. In universities, 
particularly in one's home department, 
a shared governance system exists. Each 
faculty member is expected to do his/her 
share of and participate in department 
governance duties, whether chairing or 
serving on committees, representing the 
department at certain campus meetings, 

serving on the faculty senate, and gener­
ally making sure the enterprise functions 
well. This is where one's collegial and 
team skills are needed to elicit coopera­
tion from colleagues, to develop a plan of 
action, to persuade colleagues regarding a 
cause one champions, to meet deadlines, 
and complete tasks in a timely manner. 
For many of these tasks, deadlines are set 
in advance to meet certain goals (such as 
graduate admission offers). Pay attention 
to them, and then get back to writing, 
research, and grant-getting. 

Teaching 
One should neverneglectteaching. Teach­
ing evaluations are used in promotion 
reviews, and in state universities are con­
sidered in tenure reviews mostly because 
too many parents complain about poor 
teaching or uninterested teaching to their 
legislators who vote the annual appropria­
tion. In addition, letters from current and 
former students are solicited and included. 
Aim for competent teaching and then get 
back to writing, research, and grant get­
ting. Post office hours and stick to them 
to create adequate time to get research 
completed and published. 

Never be intimidated by lengthy stu­
dent evaluation forms and output. Only a 
handful of the questions asked are ever 
used in promotion reviews. New faculty 
should find out from their department 
head which questions are considered 
important. 

Students 
Students today are different compared 
to those of the past and come to campus 
with a new set of cultural and motivational 
values. During the years I taught, an incre­
mental but obvious change in student 
skills and attitudes appeared every six 
years. Be ready for it. If you have children, 
you know what is involved. In my expe­
rience, the students on a state university 
campus that share a work ethic to succeed 
and a desire to excel, enroll in engineer­
ing schools because oflimited places and 
strong competition to gain admission. 
If a geology department is located in a 
college of arts and sciences, the student 
pool likely may be less motivated. The 
best bet for attracting good students and 
being insulated from some of the campus 
folderol occurs when a geology depart­
ment is located in a school or college of 
earth sciences. These are likely to be the 
geology programmes that have national 

and international standing and will be the 
hardest to eliminate if resources are cut 
campus-wide. 

Faculty colleaques 
Faculty colleagues represent the full range 
of society that one meets in the working 
world. Some are brilliant, some are back­
sliders, and some are unethical (in a 
surprising way compared to what one 
encounters in industry). Their work does 
not necessarily require social skills nor the 
practice of common courtesy that exists 
in the working world. As harsh as this 
sounds, be aware of it. Your success on 
campus may depend on that awareness. 

Campus climate 
Other factors have influenced the campus 
environment. The so-called "politically 
correct" movement dominates many insti­
tutions, particularly where faculty in 
humanities and social sciences rule the 
roost. If one raises research funds from the 
oil industry, be quiet about it, but do try 
to obtain industry consortium funding to 
achieve your goals. If a campus newsletter 
writes up your work and lists your industry 
funding, expect a few nasty phone calls 
from the irrational disgruntled campus 
environmental types or faculty in other 
departments who feel your research is 
tainted (i.e. not "pure"). The "politically 
correct" crowd sustains their actions, 
but don't be intimidated. Many geology 
departments have moved more into envi­
ronmentally-related research to maintain 
campus "political" credibility, and in one 
case known to me, was required to do so 
by the administration or face elimination 
of their PhD programme. 

Local community 
Before applying for faculty pos1t1ons, 
pay attention to fact sheets about the 
community in which a campus is located. 
If a candidate is married to a working 
spouse, check spousal career possibilities 
before considering a job where no spousal 
opportunities exist. This has become an 
issue of major concern on many campuses 
located in remote areas or in smaller towns 
(i.e. <100,000 people). One may be able 
to negotiate something for a spouse, but 
it is difficult. Such communities also lack 
adequate medical services. If one expects 
spousal opportunities, focus on universi­
ties located in communities larger than 
250,000 or within a 50-mile radius of 
such a community. Likely, there will be 
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better schools available for one's children 
in such larger communities. 

Space does not permit me to discuss 
life in college towns. The idyllic myth 
perpetrated by Hollywood does not exist. 
Don't expect to find it. 

Closing comment 
These are some of the points I share with 
industry geologists who inquire about a 
professorial career. If most of these facts 
are kept in mind, a petroleum geologist 
can make the transition successfully, and 

• • 

many have done so. However, because of 
the demands on faculty for grants and pub­
lications, one can expect to work as hard, if 
not harder, than one did in inqustry. 
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So you want to be a College 
Instructor 

As a former Dean for Academic 
Affairs at one of the two-year, 
regional campuses of a state uni­

versity system, and as Department Chair 
and Center Director at four-year liberal 
arts or teaching institutions, I received 
telephone calls, unsolicited credentials 
packages, and more recently e-mails from 
geoscientists inquiring about possibili­
ties of employment as college instructors. 
Some were seeking full-time employ­
ment. Others were seeking appointments 
as adjunct faculty, teaching one or two 
courses an academic term to augment 
existing income or as an opportunity to 
relax from their full-time jobs. Others 
were somewhere in between, perhaps 
thinking about making a move to other 

1 Gail G. Gibson began his professional 
geologic careerin the petroleum indus­
try, was founder and CEO of his own 
consulting company, and subsequently 
worked in local government as a hydr­
ogeologist. He has held faculty and 
administrative positions at both private 
and public colleges and universities. 
Gail G. Gibson, Ph.D., PG, CPG, REP; 
P.O. Box 624,Allendale, SC 29810 
Voice: (803) 584-1246 
e-mail: gailandbettygibson@juno.com 
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by Gail G. Gibson 1 

employment by getting at least one toe 
wet in academe. In a recent article, George 
Klein addressed many of the same ques­
tions relative to employment at research­
intensive universities that are addressed 
below. However, as he indicated, there 
is another realm, actually two realms, of 
post-secondary education where teach­
ing and working with students is the pri­
mary mission of the institution. I say two 
realms, in that one comprises the four­
year liberal arts and teaching institutions, 
and the other is made up of two-year 
institutions. I have been employed in both 
realms after beginning my professional 
career in the petroleum industry. 

The Two-Year Institutions 
The two-year institutions include tech­
nical-vocational schools, many of which 
have curricula trntt are transferable to 
four-year baccalaureate degree programs; 
community colleges that offer both a 
vocational-technical or certificate track 
and an academic or associates degree 
track that provides the first two years 
of a baccalaureate degree program; and 
junior colleges that provide the initial two 
years of coursework toward the four-year 
degree. In order to be a member of the 
faculty at a two-year institution, the mini­
mum academic requirements are a Mas­
ter's Degree with 18 semester hours in the 
discipline. 

As a full-time geoscientist in these set­
tings, you may be employed on a year­
to-year contract or be on a tenure track. 
Depending on whether you are working at 
a regional campus of a university system 
or a technical college, some level of schol­
arly activity (research) may be required. 
You will in all likelihood be alone academ­
ically. You will probably have no other 
geoscientists to converse with and will 
commonly hear the question, "Oh, can I 
bring my arrowhead collection to you to 
identify?" Or, "Have you been on any digs 
lately?" You will teach multipley sections 
of the same subject. This can be boring or 
a can be a blast, because you are present­
ing material that most of the students have 
never considered, especially when you 
can utilize examples from the local area. 
You may have to convince the administra­
tion that labs are an essential part of 
the courses (particularly for transfer to 
baccalaureate programs) and that Physi­
cal Geology and Environmental Geology 
make a better pair of course offerings 
than the traditional Physical and Histori­
cal geology sequence. Be prepared to sup­
port this statement with a list of other 
institutions that offer such courses, insti­
tutions in the state, and in the system. 
Examples from out of state are not looked 
upon favorably, because " ... they are dif­
ferent." 

Teaching is the primary goal of these 



institutions, which can, and should, take 
lots of your time, not only in the class­
room, but in class preparation, and in 
review and tutoring sessions, as well as by 
the extra-classroom activities like attend­
ing student-sponsored functions. The stu­
dents truly appreciate their faculty taking 
an active interest in their activities, and 
yes, the rewards are well worth that extra 
effort. 

Many two-year campuses are struc­
tured around formal "student-centred 
learning" programmes to help the aca­
demically under-prepared students learn 
what they are really capable of accom­
plishing. Be prepared to embrace this 
approach, because it may be very different 
from what you remember of your under­
graduate educational experience. You will 
cajole, threaten, and plead with many of 
your students to stop by your office for 
extra help, or you will personally take 
them to the student services help centre 
and introduce them to the tutors, mentors, 
and advisors or you will visit with your 
students in the student lounge, in their 
environment, to help them reach goals that 
you know they are capable of achieving. 

You will frequently have to share 
teaching accommodations with other fac­
ulty, probably will have to use your per­
sonal mineral and rock samples to start 
with and carve out some storage space in 
already tight quarters, for the minerals, 
rocks, and maps you remember from your 
days sitting in an introductory geology 
class. As George Klein noted, the students 
may not be as academically and emotion­
ally prepared or motivated as you may 
remember you and your classmates being. 
However, many students are just waiting 
for the door to their intellectual capabili­
ties to be unlocked, and you can be the 
key! This is one of the major challenges 
you will face, a challenge that will require 
enormous amounts of your time, work­
ing with these students, agonizing over 
grades, and modifying the course syllabus 
as you change the material you present in 
class and how you present that material. 
On the upside of the equation is the warm 
and fuzzy feeling you get when the light 
finally goes on in a student's eyes or 
well written, coherent and correct answers 
begin to consistently show up on exams, 
or you watch a student receive his/her 
degree and then bring Mom and Dad over 
to meet you and say that " ... this is my 
geology instructor, who helped me see 
what I needed to do in order to succeed." 
And field trips!!! Not every student wants 

to go, until the first, usually small, group 
shows their peers the minerals, rocks, and 
fossils that they collected. Then, the ques­
tion is "When is the next field trip?" 

Prepare yourself for meetings that are 
definitely not the "power meetings" you 
may have been accustomed to in industry. 
In many cases, such meetings dissolve 
into rehashing of old news, or carefully 
skirting the real issues, or discussions of 
who is related to whom. As you are well 
aware, committee meetings fill all of the 
time allocated, just like a gas filling all 
of an open area. Colleges and universities 
employ the shared governance approach 
to running the academic aspects of the 
institutions. You will note also that accom­
plishing routine and non-routine tasks 
( especially the latter) is attenuated because 
of time requirements of class registration 
days (plus the getting ready for and clean­
ing up after), midterm exams, autumn or 
spring breaks, end of calendar year holi­
days, final exam week, and the fact that 
faculty are on a nine- or ten-month con­
tract. And, at the smaller two-year institu­
tions with few administrative staff, when 
an administrative staff member takes 
annual or sick leave, or attends an off­
campus meeting, a number of functions 
and decisions are delayed until that indi­
vidual returns. 

Do not be too professional, as this 
tends to unnerve your colleagues, many of 
whom have not undertaken professional 
development activities in years, or do not 
belong to professional organizations in 
their disciplines, or have not published in 
refereed journals. There is usually little 
financial support to attend professional 
meetings, but make the effort because 
you are setting an example for your stu­
dents. Also, do not allow your profes• 
sional licenses, registrations, and certifi­
cations to lapse. Such professional regis­
tration provides students with examples of 
non-academic professional goals useful 
to or necessary in their future professional 
lives. 

Not all two-year colleges are located 
in major metropolitan areas. Many of 
the two-year commuting campuses are 
located in rural settings, drawing their 
students from sparsely populated, politi­
cally proscribed service areas where stu­
dents may commute 30 - 40 miles to class. 
The commuting students may be "tradi­
tional" students in terms ofage, academic 
preparation, worldly experience, and fre­
quently lack of motivation and vision. 
Other students are "non-traditional," in 

terms of age, experience, and/or outside 
responsibilities. So, you will have two or 
three audiences in your classes -- from the 
highly motivated student who is wisely 
attending the two-year campus that is 
close to home to save money, to the student 
who is both academically and emotionally 
unprepared for the post-secondary expe­
rience, and the students whose external 
responsibilities (work, family, etc.) may 
adversely impact their academic efforts. 
All of these students require and deserve 
that extra effort from you, part of which 
effort is academic and part is the sharing 
of life skills with your class. 

The campus climate can be an interest­
ing beast. Cohesion among students and 
faculty may be low, especially on the com­
muting campus or at the institutions with 
multiple campuses, where both faculty 
and students spend time on different cam­
puses. In my most recent position, I was a 
I 0-minute walk from home to my office 
on one campus and a SO-mile drive from 
the other campus. In this situation, faculty 
members are not present every day on a 
particular campus, do not interact profes­
sionally with their colleagues on a regular 
basis, and frequently do not participate in 
campus or community activities because 
of their teaching schedule or residence 
locations. Accomplishing campus busi­
ness ( committee meetings, recruiting com­
mittees, faculty meetings) becomes more 
drawn out since it takes longer to get com­
mittee members together. This can be par­
ticularly bothersome on campuses with 
older faculty who are no longer proactive 
in their disciplines and profession. 

As I noted above, two-year colleges 
are located in urban, suburban, aM rural 
areas; areas that maybe very cosmopoli­
tan or very provincial. As Geor/!e Klein 
pointed out, opportunities for spousal 
employment or activities in suburban and 
rural areas can be severely limited. Like­
wise, interaction with the community may 
be difficult, because you are the 'out­
sider.' On the other hand, you may be read­
ily accepted because of the cosmopolitan 
nature of the community. 

The Four-Year Teaching or liberal arts 
Institution 
This is the third realm in higher educa­
tion and is markedly different from the 
realm of the two-year institutions and that 
of the research-intensive institutions. The 
student body sizes of these institutions 
range from a few hundred students to a few 
thousand. The four-year teaching institu-
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tion will normally have a significant resi­
dential (dormitory and apartment dwell­
ers) traditional student population. So, you 
will be able to see your students mature 
academically and emotionally over that 
four-year period of time, hopefully having 
a positive impact on that academic and 
emotional maturation. 

In these institutions, the terminal 
degree in one's discipline is normally 
required for full-time employment. Pro­
motion is through the tenure and promo­
tion process, which is based on excel­
lence in teaching, and an acceptable level 
of research and service. Most institutions 
now have their Faculty Manual on the 
web page. Reviewing this document will 
provide you with insight into many of the 
job requirements and procedures. You will 
undoubtedly note that shared governance 
is stressed in that document. 

The four-year teaching institution may 
already have a Department of Geology 
or Earth Sciences, so that you would be 
joining a small faculty with similar back­
grounds. Or, geology courses and perhaps 
a minor in geology may be offered as part 
of a Department of Physical Sciences. 
In addition to teaching, you are expected 
to conduct research and publish, but not 
to the extent of the research institutions. 
There will probably not be adequate space 

• • 
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or equipment available, but one learns to 
make do. This research can be practical 
/ applied, that is, directly applicable in 
the classroom, and should involve your 
student majors, as part of the institution's 
curriculum may be a senior thesis. Stu­
dent research ( especially in the areas of 
environmental geology or environmental 
science), you may remember, is one of the 
graduation requirements that helps pull 
not only what you learned together, but 
to apply that knowledge, and be able to 

. demonstrate a level of competence to a 
potential employer. 

Applying for and receiving grants is 
obviously a plus in this setting, just as 
it is at the two-year institution. As many 
departments are stressing the environ­
mental aspects of geology or integrating 
geology, chemistry, and biology curricula 
into an environmental science major, col­
laborative grant applications and project 
work provide the opportunity to work with 
other faculty members on mutually inter­
esting projects. The overhead generated 
from grant money (the politically correct 
"soft money") is important in funding 
your travel to professional meetings as 
well as in supporting other department 
activities. 

Four-year institutions are more often 
located in at least moderately sized towns 

• • 

and cities. However, spousal employ­
ment may still be limited, particularly 
if the institution is viewed as the prime 
employer of the area and many of the fac­
ulty and staff have been employed there 
for several years. Like the two-year insti­
tutions, "new" ideas may not always be 
welcome. 

In closing 
The transition from geologic professional 
to geologic academician can be made. The 
rewards in the academic setting are very 
different from those of industry, but ever 
more satisfying. Being a great teacher 
means putting your whole being into the 
effort, but when a former student comes 
up to you and says something like "Do 
you remember me from the first geology 
class that you taught here, six years ago? 
Well, I learned more in that course than 
just geology. You taught me how to study 
and apply myself." This is the reward for 
all of the effort you expend and all of the 
frustration you will probably endure as a 
college instructor. Do not give up on the 
students! 

Reprinted from the American Institute of Pro­
fessional Geologists journal The Professional 
Geologist, January/February 2003, Vol. 40, 
No. 1,pp 15-17. 
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Apocalypse Then 
Book review by David Harper 1 

WHEN LIFE NEARLY DIED. THE 
GREATEST MASS EXTINCTION OF 
ALL TIME. by Michael J. Benton. 
Thames & Hudson Ltd, 181A High 
Holbom, London WClV 7QX; e-mail: 
sales@thameshudson.co.uk 
ISBN 050005116X. Hardback £16.95. 

1 David Harper is Professor of Palaeon­
tology and Deputy Directorof the Geo­
logical Museum, University of Copen­
hagen. 

There is now no doubt that some 
250 million years ago great evil 
stalked the planet. Unimaginable 

catastrophies wiped out at least 90% oflife 
on earth. The planet's biosphere jumped 
from a world of incredible animal and 
plant diversity to a desolate, grey, post­
holocaust vacuum populated by a few 
hardy beasts eking out miserable exist­
ence. These events had a pivotal role in the 
history of the biosphere, reducing biodi­
versity to near unsustainable levels, but 
life recovered and some 10 million years 
later a new and very different global eco­
system dominated the planet. 



Michael Benton presents the facts and 
the fiction surrounding this remarkable 
time in the history of life, together with 
current thinking on the causes and conse­
quences of this great event, which essen­
tially reset evolutionary agenda both on 
land and in the sea. While the clear focus 
of this well-illustrated book is the effects 
and consequences of the largest of the big 
five extinction events, Mike Benton has 
weaved together several related subplots. 
Significant is the marked swing in the 
1980s from a uniformitarian view of geo­
logical processes, established in the mid-
1800s by Charles Lyell in his influential 
'Principles of Geology,' back to the cat­
astrophist models promoted by George 
Cuvier in the latter part of the 1700s. 
Important, too, is the fact that science, 
unlike mathematics, rarely provides the 
correct answer. Rather, hypotheses can be 
developed that may be tested or falsified 
with new data and_ new methodologies; 
models for the shape of the history of 
life are a case in point. Finally, of course, 
the study of past extinction events is of 
considerable importance in predicting the 
path of the current '6th extinction event' 
that we may be currently experiencing. 

In an opening chapter the scene is set 
with an historical review of some of the 
key reptiles that existed on either side of 
the Permian - Triassic boundary. Here 
also some of giants of 19th century palae­
ontology are introduced, ambitious and 
talented scientists that had clear agendas 
and trenchant views. The formidable 
Richard Owen, the 'British Cuvier,' had 
already much data at hand, developing 
viable reconstructions of a range of bones 
from the Permian and Triassic; clear was 
the use of similar types of fossil to cor­
relate strata of the same age. Remark­
able is the transition from the complex 
terrestrial-landscapes of the Late Permian 
dominated by a range of mammal-like 
reptiles to a world dominated by the lum­
bering, pig-like Lystrosaurus, the most 
unlikely of survivors, but this clear picture 
had yet to emerge. A clear structure for 
geological time would be necessary to 
provide a framework for these fossil 
finds discussed by Benton in chapter two. 
Roderick Murchison named the Permian 
System based on exposures of rock near 
the city of Perm in Russia. The data was 
published in some haste, providing Mur­
chison with the satisfaction of naming the 
system and establishing a type section for 
the interval of geological time for this 
system, the Permian Period. The rise and 

fall of the catastrophists are charted in the 
third chapter, particularly emphasising the 
roles of Cuvier and Lyell in the devel­
opment of their respective catastropbist 
and uniformitarian models. Evocative is 
Henry de La Beche's satirical cartoon of 
Professor Jchthyosaurus addressing his 
class of reptiles on the remains of ancient 
humans, lampooning Lyell 's cyclic model 
and his prediction that these giant marine 
reptiles could again populate our seas and 
oceans. 

Although many of Lyell's principles 
dominated geological models throughout 
much of the 19th and 20th centuries, there 
were other schools of thought, albeit mar­
ginalized from mainstream science. In the 
fourth chapter we are exposed to a range 
of notable scientists including the eccen­
tric and multilingual Baron Nopsca, one 
time freebooter and Albani.an spy, who 
developed a numberof theories for the end 
Cretaceous extinction of the dinosaurs. 
The neocatastrophist school of the 1950s 
and 1960s was headed by Otto Schinde­
wolf; not only did he highlight extinction 
events, but he also developed ideas con­
cerning possible extra-terrestrial causes. 
His focus on the end Permian event pro­
vided much ammunition for the cata­
strophist lobby, but sadly such heretical 
ideas remained far from the core of con­
temporary palaeontological research. 

Chapters five and six focus on the ori­
gins and evolution of the bolide impact 
theory and the description of patterns and 
trends in the history of life. These have 
been the subject of many books and papers 
but these lucidly written chapters are an 
essential buildup to the main event. In 
short, the fossil record is good enough to 
describe many aspects of the history of 
life and clearly there have been at least 
five major extinction events, of which the 
end Permian was the largest. 

Some of the key elements of the event 
( definition of the bases of the Permian 
and Triassic system;;, isotope excursions 
and the Signor-Lipps effect) together with 
some critical localities (Meischan, South 
China; Greenland; Pakistan) are described 
in chapter 7. The next chapter is a vivid 
picture of the dramatic change in the 
marine ecosystem through the event. The 
lifestyles and living communities of the 
main players are described in graphic 
detail. Sadly, it is true that amongst the 
brachiopods, the coral-like richthofeniids, 
the excessively spinose waagenoconchi­
ids together with the near-naked lyttoni­
ids disappeared forever; the widespread 

appearance of the disaster taxon Lin­
gula during the earliest Triassic was no 
substitute for the attractive and elegant 
assemblages of the late Permian. Chap­
ters nine and ten dissect in detail events 
on land, describing the dramatic changes 
in vertebrate fauns across the boundary 
based on classic sections in Russia and 
South Africa. Here, John Sibbick's illus­
trations of both individual animals and 
their collective communities are espe­
cially informative. Mike Benton's own 
fieldwork on the River Sakmara is nar­
rated through the eyes of a visiting sci­
entist to a Russia that itself was in a state 
of change. The taste of flavoured 'casha' 
is mixed with details of critical sections 
across the Permian - Triassic boundary, 
where fauna! changes are accompanied 
by dramatic fluctuations in patterns of 
sedimentation. 

Chapter eleven brings us to the climax 
of the book. The end Permian extinction 
was real and substantial, but what were 
the causes? Many factors were clearly. 
involved including the near proximity of 
many continents, the massive eruption of 
flood basalts and the exhalation.of meth­
ane hydrates. But this is science. New 
data and new techniques will undoubt­
edly continue to develop our understand­
ing of this exciting and critical turning 
point in the history of life. The final 
chapter draws our attention to the current 
biodiversity crisis on our planet. Clearly 
there are lessons to be learnt from past 
extinction events, but how little we actu­
ally know about the diversity oflife, past 
and present, its origins and its resilience 
to crisis. 

Michael Benton has provided a 
highly readable, entertaining, yet seri­
ous account of one of the key /aspects 
of the history of our planet, life and its 
extinction. Over the last 20 years data has 
escalated and, over a century, styles of 
interpretation have changed. Neverthe­
less, palaeontology remains a core ele­
ment of the understanding of the work­
ings of our planet and predictive tool for 
the modelling of future crises. 
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Latest news from World Geologists 
by Angel Carbayo 1 and Yolanda Gonzalez 2 

NGO World Geologists continues 
towards its goal of developing inter­
national co-operation projects, as 
described below. It is worth mention­
ing the elections held last January 
where Angel Carbayo was elected as 
President of a new Board for this new 
period. This paper includes detailed 
references to the last projects com­
pleted such as one in the villages 
of Rompiciones and Barrancones (El 
Salvador) and another in Burkina­
Fasso. The former provided enough 
drinking water to satisfy the needs of 
2,500 people. As for those projects 
now in progress, two hazards charac­
terization projects started in Feb­
ruary in El Salvador. Likewise, a water 
project has started in Mali, where good 
results have already been obtained 
after a preliminary survey and explor­
atory mission. At the moment, four 
hydrogeological projects are under 
preparation and seeking funding. 

Elections were held during the 
course of the Extraordinary Gen­
eral Assembly on January 24. As 

a result, Angel Carbayo was appointed 
President of the new constituted Board of 
Directors. 

Completed projects 
By the end of March, the successful com­
pletion is expected of the distribution of 
fresh water from the well built by World 
Geologists in La Rompici6n and Barran­
cones, in El Salvador. The water volume 
of 1.5 1/sg (100 litres per day per person) 
obtained from the well will be conducted 
by PV pipes to a high level tank now 

1 President 
2 Coordinator 
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L'ONG "Ge61ogos del Mundo" (Geo­
logues du Monde) progresse dans son 
objectif de cooperation internationale 
comme nous l'expliquons ci-dessous. 
Cette fois-ci, ii faut mettre en valeur 
la celebration d'elections le 25 jan­
vier pour elire un nouveau Conseil de 
Direction, qui commence une nouv­
elle etape avec Angel Carbayo comme 
President. Parmi les projets termines 
on fait reference a celui de Rompici6n 
et Barrancones et a celui de Burkina­
Faso. Dans le premier cas !'utilisation 
directe des usagers d 'un debit d'eau 
potable qui couvre tousles besoins de 
2.500 personnes a ete pratiquement 
accomplie. Quant aux projets com­
mences, pendant le mois de fevrier 
deux projets de caracterisation de 
risques au Salvador ont ete mis en 
route. De meme, on a mis en marche 
un projet d'eau au Mali ou, une 
fois etablie la ligne d'investigation a 
suivre par une Mission Exploratrice, 
puis realisee, de bons resultats ont 
ete obtenus. D'un autre cote, quatre 
autres projets d'hydrogeologie deja 
elabores sont en attente de finance­
ment. 

under construction. Gravity will permit 
distribution of the water to the population. 
In this way, the problem of fresh water 
will be solved for 2,500 people. Funding 
for hydrogeological research, execution 
of the mechanical drilling and preparation 
of the well was provided by The Nando 
Peretti Foundation, while piping installa­
tion was possible thanks to the Danish 
Cooperation contribution. Finally, the 
well was built because of the contribu­
tion by the Mayor's Office of Pasaquina 
(Department of La Union). 

News of the successful outcome of the 
drilling of this well was widely spread 
amongst the population of the region of 
Fonseca Gulf, in El Salvador. For that 
reason, WG has received requests to solve 
many more problems; this involves the 
NGO having to work very hard to get new 
funding. · 

La ONG Ge61ogos del Mundo continua 
avanzando en su objetivo de realizar 
proyectos de cooperaci6n internac­
ional segun se expone a continuaci6n. 
En esta ocasi6n hay que destacar la 
celebraci6n de elecciones el dfa 25 
de enero para elegir una nueva Junta 
Directiva, que acomete una nueva 
etapa con Angel Carbayo como Presi­
dente. Entre los proyectos termina­
dos se hace referencia al de Rompic6n 
y Barrancones y al de Burkina-Fasso, 
en el primero de los cuales se ha con­
seguido practicamente la utilizaci6n 
directa de los usuarios con un caudal 
de agua potable que cubre todas las 
necesidades de 2.500 personas. En 
cuanto a los proyectos iniciados, han 
comenzado durante el mes de febrero 
dos proyectos de caracterizaci6n de · 
riesgos a realizar en El Salvador. Asi­
mismo, se inici6 un proyecto de agua 
en Mali donde, una vez marcada . 
la If nea de investigaci6n a seguir 
por una misi6n exploratoria y reali­
zada aquella, se han obtenido buenos 
resultados. Por otro lado, hay otros 
cuatro proyectos de hidrogeologfa 
elaborados pendientes de obtener 
financiaci6n. 

WG also completed its in1olvement 
in a project carried out by Arquitectos 
sin Fronteras in Burkina-Fasso, consist­
ing of nine drills in search of water, each 
producing good results. 

Projects in progress 
A project called "Characterization of Geo­
logical Risks and Measuring ofHydrogeo­
logical Resources. Lineament for Country 
Planning of Nejapa Municipality, El Sal­
vador" began on February I and will last 
for seven months. This project will be man­
aged by an experienced geologist from 
Madrid, Diana Ponce de Leon, who is also 
Co-ordinator of the project, with the sup­
port of the geologist Jose A. de San Antonio 
from Asturias, Catalonian hydrogeologist 
Roser Mafie and a young voluntary geolo­
gist from Madrid, Julia Seisdedos,joining 
the team in March, for training. 



The project "Geological-Environmen­
tal Analysis for the Community Devel­
opment of APS (Primary Health Care) 
in Juacanin Municipality, El Salvador", 
began on February 15 and will be com­
pleted in ten months. The team will be 
coordinator, Catalonian geologist Caro­
lina Torrecilla, and a support geologist 
from Madrid, Jesus Barrio. Two voluntary 
geologists from Asturias and Catalonia 
will join them soon. Every selected geolo­
gist for these projects is an active member 
of the NGO. 

An Exploratory Mission ofWG went 
to Mali on December 5 to begin prepara­
tions for the project "Fresh Water Supply 
for Three Localities at the Touba Parish, 
Mali Republic". The· mission included 
Angel Carbayo, President of the NGO, 
Luis Dichtl, an expert hydrogeologist 
in African countries, and Vicente Fabre­
gat who transferred from IGME to this 
project. The objective of this trip was to 
study the geology and the hydrogeology 
of the area as well as to become familiar 
with the logistics and other features of the 
country. This was in order to discover the 
best way to obtain fresh water for three 
villages suffering a two-month period of 
drought every year and whose inhabitants 
are forced to walk several kilometres to 
provide themselves with live-saving fresh 
water. 

As a result of the Exploratory Mission, 
the provision of vertical electric profiles 
was planned at Beo, Madoulo and Ealo 
villages in Touba Parish, located SE of 

Pumping test in Mali 

the Mali capital city, Bamako. Using 
geophysical information, a favourable 
point was selected at Beo village as the 
first objective of the project, in order to 
carry out a mechanical drilling, which 
luckily gave a positive result. The depot 
is formed by weathered sandstones, 
providing a volume of 11/s, in which a 
large-diameter well will be made. Such 
a volume largely fulfils the fresh water 
needs of the 125 inhabitants -including 
farming and cattle-rearing. Hydreogeolo­
gist Vicente Fabregat was in Mali for a 
month supervising the geophysics. 

New projects 
WG is currently taking part in a water 
project with the NGO MON-3. The 
first stage entails assessing the problems 
caused by the overexploitation of the 
underground water at the Figuig oasis, in 
a city located in Morocco, on the Algerian 
border. Such collaboration will allow a 
joint preparation for the second stage of 
the project in the near future, based on 
the results of the present research. It will 
allow the regulation of the aquifer and 
will soon be presented for funding. 

The "Chumabi Project - Building of 
a drill for the obtaining of undergroud 
water, for supply and possible irrigation 
intended for rural communities of Cota­
cachi Volcano slopes (Imbabura Province, 
Ecuador)" has been presented to obtain 
funding. We hope to be successful. 

In addition, the following three projects 
will be presented for funding: 

• Underground water supply for the vil­
lages of Pefias Blancas, El Chaguite, 
Agua Caliente and San Felipe, 
Pasaquina Municipality, Department 

ofla Union, El Salvador. 

• Underground water supply for the 
inhabitants of Isla Meanguera, Fon­
seca Gulf, Department of La Union, 
El Salvador. 

• Underground water supply for the 
inhabitants of Isla Zacatillo, Fonseca 
Gulf, Department of La Union, El Sal­
vador. 
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News and events 2003 

Netherlands 
Conferences 
I 0-16 August 2003 
XVth International Congress on Carbon­
iferous and Permian Stratigraphy 
(XV ICC-P) and 55th Meeting of the Inter­
national Committee for Coal and 
Organic Petrology (55 ICCP). For more 
information see site: 
http://www.nitg.tno.nl 

3-6 September 2003 
Second Symposium on Mesozoic and 
Cainozoic decapod crustaceans, 
Oertijdmuseum de Groene Poort, Boxtel/ . 
Natuurhistorisch Museum 
Maastricht, the Netherlands. 
Info: Dr Rene H.B. Fraaije, 
e-mail: info@oertijdmuseum.nl, or 
dr. John W.M. Jagt, 
e-mail: john.jagt@maastricht.nl 

5-7 November 2003 
1st International Conference Sustainable 
Development & Management of the 
Subsurface; Delft, the Netherlands, 
organization Delft Cluster, 
e-mail: info@delftcluster.nl; 
www.delftcluster.nl 

Italy 

News 
Milan, Italy, April 2003 
On the 15thApril the following statement 
was given to the Press, at the Press Circle 
Milan (Circolo della Stampa), 
" The newly formed "ASSOCIAZIONE 
ARDITO ,DESIO" named in memory of 
Prof.Ardito Desio (died aged 104 in 
Rome last year), leading geologist and 
explorer, who guided the Italian Expedi­
tion ofK2 - Himalaya Group-" in 1954. 
The Association's aim is to promote Geol­
ogy, Scientific Research and Environmen­
tal Protection. Some 350 people took part 
in the meeting, including academic and 
political authorities. The conqueror ofK2, 
Achille Compagnoni, was also present 
and gave a short speech. 

Also in April, a conference took place 
in Milan, organized by ANGI and Lions 
International. The title was 'I Beni cul­
turali e Ambientali e ii rischio geonatu­
rale' (Geonatural Hazards affecting his­
toric buildings and the physical land­
scape). Around 150 attended. 
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USA 

Courses 

AMERICAN INSTITUTE OF 

PROFESSIONAL GEOLOGISTS 

Pro1tWti:119 Competena, Integrity, antf '.Etliics. 
Mvocating international cooperation 
tfiroUffli geofoB!J antf b!J geosc-ie.ntists. 

For informali~~f:,A¥Jff§viis~Dri~rs;ite 200, 
Westminster, Colorado 80031-3681 USA 

www.aipg.org • aipg@aipg.org 

R. J. Font has two courses on-line now at: 
www. ge o s c iencedm. corn 
One is a petroleum course (very 
comprehensive G&G in E&P) 
The second is the geohazards course. 

Dr. Robert Font, CPG, PG, EurGeol 
President 

Geoscience Data Management 

Our geoscientists specialize in database entry of G&G and 
engineering records. 

Petroleum geoscience and geohazards courses also available 
on CD ROM 

214-213-9331 Cell 
www.geodm.com 
rgfont@cs.com 

P. 0. Box 864424, Piano, Texas 75086 - USA 



-

www.idromin.com idromin@idromin.com 

ldromin was founded by a group of professional geologists in the seventies. 
The company has developed wide experience operating in many countries 
in the domains of hydrogeology, applied geology, geophysical investigation 
and geotechnical engineering. 

In recent times, we have enlarged our field of action, developing our work 
and prqject activity in all aspects of architecture and industrial design. 

The experience gained during many years of activities in various countries 
enables us to offer the best services at reasonable rates due to our simple 
structure and rapid response. 

For what concerns environmental protection and technical assistance 
to developing countries as well as in case of natural disasters, /dromin 
is connected and associated with "Geologos de/ Mundo" (World Geologists), 
an NGO whose head office is in Madrid, with a branch office in Milan. 

Via Ugo Foscolo, 8 
I - 20121 Milan 

ph. +39.02.86.46.04.91 
fax +39.02.86.46.05. 79 

NATURAL RESOURCES 

CIVIL ENGINEERING 

WATER 

PLANNING 

DESIGN & ARCHITECTURE 

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 1000 and 3000 words, 
although longer articles may be considered. An abstract of between 100 and 150 words should be included in English, French and Spanish. Articles 
should be sent via e-mail to the Editor at Harper-mccorry@mail.tele.dk or on disc to Kaplevej 7, 2830 Virum, Denmark. Photographs or graphics are 
very welcome and should be sent to the Editor as tif or jpg files. 

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 
420 Euro 
220 Euro 
420 Euro 
220 Euro 
120 Euro 
90 Euro 

25%plus 

1200 Euro 
1000 Euro 
1000 Euro 

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

1900 Euro 
1600 Euro 
1600 Euro 

6000 
2 times a year 

Offset 
A4 (210 mm x 297 mm) 

30 March, 30 September. 
30 May, 30 November 

EPS, TIFF 

6000 issues of European Geologist are distrib­
uted among professional geologi1s 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 Inde­
sign for PC. 

Method of payment: 

Invoice after publication 

Subscription Rates: Annual subscription to the 
Magazine: 13 Euro 

Contact: 
Maureen Mc Corry 
Kaplevej 7 
2830 Virum, Denmark 
e-mail: Harper-mccorry@mail.tele.dk 
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G.r lip 
Worldwide Geoservices 

Rue General Wangennee 15, 
8-1040 Bruxel/es . . 

Tel: +32 2 735 12 08 
Fax: +32 2 733 10 18 

email: asiafco@euronet.be 

www.csa.ie 

European Federation of Geologists (EFG) 

CSA House, 
7 Dundrum Business Park, 
Windy Arbour, Dublin 14, Ireland 
Tel: +353 12964667 
Fax: +353 1 296 4676 
email: vbyrne@csa.fe 

l· 

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 Republic 
(CAEG), Finland (YKL), France (UFG), Germany (BDG), Hungary (MFT), Iceland (GSI), Ireland (IGI), Italy (ANGI), Netherlands (KNGMG), 
Poland (PTG), Portugal (APG), Slovakia (SGS), Slovenia (SGD), Spain (ICOG/AGE), Sweden (SN), Switzerland (CHGEOL), United Kingdom (GS), 
whilst the American institute is an Associate Member. There are observer associations from Austria, Bulgaria, Greece, No1way, Romania, Turkey and 
Canada. The EFG currently represents about 75,000 geologists across Europe. ; 

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

Objectives 

l. To promote and facilitate the establish1nent and implementation ofnational arrangements for recognising 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 organise meetings and conferences to discuss issues related to lhe 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 
adoption 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. 
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