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Th e overall activities of the Polish Academy 
of Sciences in 2008 can be concisely summed 
up as a time of continuation in the research 
eff orts pursued by the various establishments. 
Th e members of the Academy and its leaders 
remained fully and diligently engaged in con-
tributing to the work of all state and nongovern-
mental bodies that deal with aspects of 
reforming Poland’s system of science and high-
er education. Such eff orts were made in the 
unwavering conviction that the auspicious de-
velopment of our country, the fostering of 
a modern, well-educated society participating 
on fully-fl edged terms in the advancement of 
world science and civilization, hinges upon the 
shape and caliber of Polish higher education. 

Jointly convinced of the crucial import of 
these notions, the authorities of the Polish 
Academy of Sciences collaborated with the pre-
sidium of the Confederation of Rectors of 
Academic Schools in Poland and the National 
Council of R&D Units in providing substantive 
consultations and contributing to the attendant 
discussions about the newly proposed legal 
framework pertaining to science and higher 
education in Poland. Many expert opinions and 
recommendations of a consultative nature, in-
cluding draft regulations and substantive 
amendments, were prepared and presented to 
political and nongovernmental bodies by rep-
resentatives of the Academy and its leadership 
– particularly in the context of work on a new 
act regulating the Polish Academy of Sciences. 
Such work did not exclusively consist in nurtur-
ing existing merit, but strove to ensure that the 
content of the new regulations enables the 
Academy’s research tasks and objectives to be 
achieved, while allowing its scientifi c and aca-
demic potential to be fully harnessed and giving 

it the status of an organization that fulfi lls the 
state’s top-ranking research tasks in a modern, 
eff ective, and socially fruitful way.

As in previous years, the ongoing research 
eff orts underway at the Polish Academy of Sci-
ences institutes in 2008 yielded fi ndings distin-
guished by high quality and great diversity. For 
instance, such world-class achievements were 
made in the past year in the fi elds of Earth his-
tory (the discovery of fossils of previously un-
known predatory dinosaurs), state-of-the-art 
technologies (the construction of the SIR-2 
near-infrared spectrometer for the Indian moon 
mission), and the medical and biological sci-
ences (identifying the mechanisms underlying 
brain gliomas, the use of phagotherapy to com-
bat bacterial infections, the discovery of new 
types of bacteria in Antarctic fl ora, and identi-
fying the scope of pathogens’ virulence and 
genetic variability). 

Another continuous and important aspect 
of the Polish Academy of Sciences’ contribution 
to Poland’s social and scientifi c life is expert 
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activity. Academy scientists and institutes act 
in such expert capacity in practically all do-
mains of science and culture. Here we should 
mention the special expert-study project known 
as the “Poland 2020” National Foresight Pro-
gram, which fi nished in 2008. Th is pioneering 
undertaking, carried out under the scientifi c 
direction of the President of the Academy and 
coordinated by the Institute of Fundamental 
Technological Research, pooled together 300 
top panel experts and on specifi c issues it tapped 
into the knowledge of more than 5000 outside 
experts (a signifi cant number of the Foresight 
initiative participants being Academy members 
or scientists employed at Academy institutes). 
Th e spectacular output of the Foresight pro-
gram is a concrete set of fi ve scenarios envision-
ing diff erent paths for Poland’s development 
through 2020. Th ese documents, now publi-
cized and disseminated, should serve as a bea-
con guiding political, social, and economic 
decision-makers, in addition to leaving an im-
portant mark in the minds of the most impor-
tant participants/implementers of these 
scenarios: members of the Polish public them-
selves. 

Acting in such expert capacity also represents 
one of the main types of activity of, for instance, 
the “Poland 2000 Plus” Committee for Futures 
Studies (its fi ndings on demographic transfor-
mations and processes were presented in 2008 
at research conferences and in book publica-
tions), as well as by the Council for the Polish 
Language, which codifies Polish linguistic 
norms, provides consultative services, and serves 
as an institutional expert body appointed by 
the Polish parliament. 

Th e accumulated expertise and achievements 
of the Academy’s research establishments, sci-
entifi c committees, and task force committees, 
as showcased here in this Annual Report, evi-
dence and underscore not only the diversity of 
the Academy’s research fi elds and the multiplic-
ity of avenues actively pursued by Academy 

members and employees (and thus also the 
intellectual potential that rests within the Acad-
emy), but also – indirectly – the importance of 
the social benefi ts that follow from such ac-
tivities. 

Th e scholarly authority of the Academy’s 
body of members is confi rmed by their par-
ticipation in the highest-ranking international 
bodies in 2008. Professor Andrzej Górski, Vice 
President of the Academy, participated in the 
“International Roundtable – Sustaining Progress 
in the Life Sciences: Strategies for Managing 
Dual Use Research of Concern” held in Wash-
ington. Th e President of the Academy, in turn, 
chaired a group of scientists from Poland at the 
conference “Opportunities and Challenges in 
the Polish Innovation System” held at the head-
quarters of the National Academy of Sciences 
in Washington, and also served as Poland’s rep-
resentative at the research conference “Science 
and Technology in Society – Forum: Lights and 
Shadows” in Kyoto. 

One particularly important event in the 
Academy’s international pursuits, called the 
“Polish Science Days in Russia,” was organized 
to commemorate the 50th anniversary of the 
signing of a scientifi c cooperation agreement 
between the Polish Academy of Sciences and 
the Russian Academy of Sciences. Th e event 
program included several dozen symposia, re-
search conferences, and exhibitions, touching 
upon the research fi elds embraced by all the 
Academy’s Divisions. 

Th e Polish Academy of Sciences likewise 
hosted and organized many important interna-
tional scientifi c meetings, notably including 
“Healthcare, the Market, and the Public’s Needs 
and Interests” (an international symposium 
devoted to best-practice European and US so-
lutions for health care) and “Th e Past, Present, 
and Future of the Impact Factor and Other 
Tools of Scientometrics” (a symposium dealing 
with methods for gauging the importance of 
research publications). 
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Kórnik for his contribution to the discovery of 
universal, biogeographic relationships among 
plant traits that are fundamental for our under-
standing of global ecological processes. Prof. 
Władysław Włosiński (full member of the 
Academy and chairman of Division VI) earned 
the Chinese government’s “Friendship Award” 
in recognition of his contribution to interna-
tional research cooperation.

In terms of infrastructure, noteworthy work 
was carried out in 2008 on outfi tting and 
equipping the new building of the Institute of 
Fundamental Technological Research on the 
“Ochota Campus” in Warsaw. Off ering state-
of-the-art hardware, spacious laboratories, and 
high-technology facilities, this campus is be-
coming a signifi cant research nexus of the Polish 
Academy of Sciences. 

Another of the standing tasks of the Polish 
Academy of Sciences is to disseminate and pro-
mote awareness of scientifi c research, as well as 
cultivating public education in the broader 
sense. At the “Wszechnica” series of popular-
science lectures, outstanding representatives of 
the Academy research community have a chance 
to present their most current and intriguing 
fi ndings to the public. Th e research institutes 
and committees of the Polish Academy of Sci-
ences also act as co-organizers of the annual 
Science Festival and also related workshop ses-
sions held on the premises of Academy insti-
tutes (and also, outside the large academic 
centers, at traveling sessions of the Council for 
the Promotion of the Public Understanding of 
Science). Th e Polish Academy of Sciences ac-
tively pursues a policy of supporting “up-and-
coming researchers” and cultivating the next 
generation of potential leaders of Polish science. 
One element of this policy consists in scholar-
ships awarded by the President of the Academy 
to young researchers and doctorate students 
from various Academy institutes.

In sum, therefore, in 2008 the Polish Acad-
emy of Sciences diligently and conscientiously 

Th e United Nations declared 2008 the Year 
of Planet Earth. Th e meeting of the UN World 
Climate Forum was held in Poznań and the 
Academy was actively involved in scientifi c and 
organizational undertakings related to these 
events: the committees and research establish-
ments of the Academy prepared numerous 
symposia, conferences, and exhibitions. In con-
nection with this event, the Poznań Branch of 
the Academy hosted former US Vice President 
and Nobel Prize laureate Al Gore, who delivered 
an introduction to a lecture by Professor 
Wiesław Masłowski from the Naval Postgradu-
ate School, Monterey, California. During his 
visit to Poland, Al Gore was also a guest of the 
Polish Academy of Sciences in Warsaw. He 
talked at the Academy’s headquarters with rep-
resentatives of the Warsaw research commu-
nity on the causes and consequences of climate 
change, topics he also deliberated with under-
graduate and doctorate students from Warsaw 
higher-education institutions. 

Th e contribution of Polish Academy of Sci-
ences institutes to Poland’s overall scientifi c 
output is – as scientometric research clearly 
indicates – proportionally the greatest in the 
country. Th is top-notch level was further con-
fi rmed by numerous prizes and distinctions 
earned in 2008. Th e Polish Prime Minister’s 
Prize for outstanding research contributions 
was awarded to Prof. Gerard Labuda (full mem-
ber of the Academy), as well as to a group of 
more than a dozen scientists employed by the 
Academy in recognition of their PhD (doctor-
ate) and DSc (habilitation) theses. Highly pres-
tigious awards conferred upon Academy 
scientists in 2008 also included the prizes of 
the Foundation for Polish Science, won by Prof. 
Stanisław Mossakowski (full member of the 
Academy and chairman of Division I) for his 
comprehensive, interdisciplinary monograph 
on the Sigismund Chapel in Kraków, and Prof. 
Jacek Oleksyn (corresponding member of the 
Academy) from the Institute of Dendrology in 
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fulfi lled all of its statutory obligations – taking 
care to ensure that its activities not only further 
the advancement of science but also facilitate 
the country’s harmonious development and 
boost Poland’s fully-fl edged participation in 
global scientifi c and social process. Th is intro-
duction has not attempted to provide any thor-
ough or rigorously ordered overview, but 

rather has tried to highlight certain aspects of 
the day-to-day eff orts and achievements of the 
members of the Polish Academy of Sciences 
and its research employees. 

Michał Kleiber
President of the Polish Academy of Sciences
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President
 Michał Kleiber, 

 Full Member of the Academy

Presidium of the Polish Academy of Sciences

Members of the Presidium
 Professor  Lubomir W. Baran , 
Full Member of the Academy

 Professor Daniel J. Bem, 
Full Member of the Academy

 Professor Jerzy M. Brzeziński, 
Full Member of the Academy

 Professor Mieczysław Chorąży, 
Full Member of the Academy

 Professor Czesław Cierniewski, 
Corresponding  Member of the Academy

 Professor Jan Gliński, 
Full Member of the Academy

 Professor Andrzej Grzywacz, 
Full Member of the Academy

 Professor Jerzy Haber, 
Full Member of the Academy

 Professor Zbigniew S. Herman, 
Corresponding  Member of the Academy

 Professor Jerzy Jankowski, 
Full Member of the  Academy

 Professor Janusz Jurczak, 
Full Member of the  Academy

 Professor Wojciech Kostowski, 
Corresponding Member of the Academy

 Professor Andrzej B. Legocki, 
Full Member of the Academy

 Professor Bogdan Marciniec, 
Corresponding Member of the Academy

 Professor Jacek Marecki, 
Full Member of the  Academy

 Professor Stanisław Mossakowski, 
Full Member of the Academy

 Professor Bogdan Ney, 
Full Member of the Academy

 Professor Witold Rużyłło, 
Corresponding Member of the Academy

 Professor Henryk Samsonowicz, 
Full Member of the Academy

 Professor Henryk Szymczak, 
Full Member of the Academy 

 Professor Ryszard Tadeusiewicz, 
Corresponding Member of the Academy

 Professor Janusz Tazbir, 
Full Member of the Academy

 Professor Marian Truszczyński, 
Full Member of the Academy

 Professor Andrzej Trzebski, 
Full Member of the Academy

 Professor Stanisław Waltoś, 
Full Member of the  Academy

 Professor Jan Węglarz, 
Full Member of the Academy

 Professor Stefan Węgrzyn, 
Full Member of the  Academy

 Professor Władysław Włosiński, 
Full Member of the Academy

Vice-Presidents
 Andrzej Górski, 

 Corresponding Member of the Academy
 Karol Modzelewski, 

 Corresponding Member of the Academy
 Wojciech J. Stec, 

 Full Member of the Academy
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Members of the Polish Academy of Sciences

DIVISION I 
Social Sciences

Full Members
Juliusz Bardach | Jan Baszkiewicz | 
Marian Biskup | Jerzy M. Brzeziński | 
Michał Głowiński | Franciszek Grucza | 
 Witold Hensel | Maria Janion | Jerzy Kmita | 
 Leszek Kołakowski | Józef Kozielecki | 
Czesław Kupisiewicz | Gerard Labuda | 
Henryk Markiewicz | Władysław Markiewicz | 
Stanisław Mossakowski | Wincenty Okoń | 
Henryk Olszewski | Kazimierz Polański | 
Zbigniew Radwański | Henryk Samsonowicz | 
Jan Strelau | Jerzy Szacki | Piotr Sztompka | 
Stanisław Tabaczyński | Janusz Tazbir | 
Andrzej Walicki | Stanisław Waltoś

Corresponding Members
Henryk Chołaj | Stanisław Filipowicz | 
Jacek Fisiak | Wiesław M. Grudzewski | 
Andrzej K. Koźmiński | Zbigniew Kwieciński | 
Ewa Łętowska | Karol Modzelewski | 
Karol Myśliwiec | Edward Nęcka | 
 Leszek Nowak | Hubert Orłowski | 
Aleksander Posern-Zieliński | Janusz Reykowski | 
Andrzej Rottermund | Wiesław Sadowski | 
Zdzisław L. Sadowski | Krzysztof Skubiszewski | 
Piotr Skubiszewski | Aleksander Welfe | 
Władysław Welfe | Alina Witkowska | 
Elżbieta Witkowska-Zaremba

Foreign Members
Jeff rey C. Alexander, USA | Oskar Anweiler, 
Germany | Girolamo Arnaldi, Italy | 
Daniel Beauvois, France | Paul André Crépeau, 
Canada | Tomas DaCosta Kaufmann, USA | 
Ralf Dahrendorf, Great Britain | Wolfgang 
Frühwald, Germany | Jean-Claude Gardin, 
France | Jacques le Goff , France | Jakub Goldberg, 
Israel | Sante Graciotti, Italy | Joachim Herrmann, 
Germany | Torsten Husén , Sweden | Jaroslav 
Isajevich, Ukraine | Eberhard Jäckel, Germany | 
Emmanuel Le Roy Ladurie, France | Guoguang 
Liu, China | Giorgio Lombardi, Italy | Sven 
Lundkvist, Sweden | Luigi Marinelli, Italy | 
Bernd von Maydell, Germany | Manfred 
Mayrhofer, Austria | Joseph Mélèze Modrzejewski, 
France | Grayham E. Mizon, Great Britain | 
Riccardo Picchio, Italy | Sigurd Schmidt, Russia | 
Imre Szabo, Hungary | Bazaryn Szirendyb, 
Mongolia | Alain Touraine, France | 
Piotr S. Wandycz, USA | Dethard von Winterfeld, 
Germany | Robert Zajonc , USA | Tatiana 
Zaslavskaja, Russia | Klaus Zernack, Germany
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Full Members
Tadeusz Bielicki | Kazimierz Browicz | 
Tadeusz Chojnacki | Jerzy Fabiszewski | 
Zofi a Kielan-Jaworowska | Wincenty Kilarski | 
Romuald Z. Klekowski | Leszek Kuźnicki | 
Andrzej B. Legocki | Adam Łomnicki | 
Maria J. Olszewska | Włodzimierz S. Ostrowski | 
Andrzej K. Tarkowski | Adam Urbanek | 
Kazimierz L. Wierzchowski | Lech Wojtczak | 
Kazimierz Zarzycki | Maciej Żylicz 

Corresponding Members
Szczepan Biliński | Czesław S. Cierniewski | 
Jerzy Duszyński | Jerzy Dzik | Zbigniew Maciej 
Gliwicz | Mariusz Jaskólski | Andrzej Jerzmanowski | 
Leszek Kaczmarek | Małgorzata Kossut | 
Jan Kozłowski | Włodzimierz Krzyżosiak | 
Jacek Kuźnicki | Jacek Oleksyn | Jacek Otlewski | 
Stanisław Rakusa-Suszczewski | Katarzyna Turnau | 
January Weiner | Piotr Węgleński 

DIVISION II 
Biological Sciences

Foreign Members
Angelo Azzi, Switzerland | Jan Bureš, Czech 
Republic | François Chapeville, France | 
Gustav Dallner, Sweden | Volker Erdmann, 
Germany | Witold Filipowicz, Switzerland | 
Marianne Grunberg-Manago, France | 
Peter Gruss, Germany | Winfried Lampert, 
Germany | William Z. Lidicker, USA | 
Robert M. Malina, USA | Hubert Markl, 
Germany | Nicholas John Severs, Great Britain | 
Dawid Shugar, Poland | Piotr Słonimski , France | 
Arne Strid, Sweden | Charles Susanne, Belgium | 
Leonid M. Sushchenia, Belarus | Wacław 
Szybalski, USA | Armen Tahtadzhjan, Russia | 
Krystyna Urbańska, Switzerland | Ewald Weibel, 
Switzerland | Robert D. Wells, USA | Alexander 
Wlodawer, USA | Ryuzo Yanagimachi, USA
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DIVISION III
Mathematical, Physical, and Chemical Sciences

Full Members
Bogdan Baranowski | Czesław Bessaga | 
Andrzej Białas | Andrzej Białynicki-Birula | 
Iwo Białynicki-Birula | Adam Bielański | 
Bogdan Bojarski | Andrzej Budzanowski | 
Zbigniew Ciesielski | Wiesław Czyż | Wojciech 
Dziembowski | Zbigniew Galus | Zbigniew R. 
Grabowski | Jerzy Haber | Andrzej Hrynkiewicz | 
Jerzy Janik | Janusz Jurczak | Jerzy Kołodziejczak | 
Jerzy Kroh | Wojciech Królikowski | Mieczysław 
Mąkosza | Jan Michalski | Marian Mikołajczyk | 
Stanisław Mrowec | Czesław Olech | Aleksander 
Pełczyński | Stefan Pokorski | Henryk Ratajczak | 
Czesław Ryll-Nardzewski | Andrzej Schinzel | Józef 
Siciak | Józef Smak | Lucjan Sobczyk | Ryszard 
Sosnowski | Jan Stankowski | Wojciech J. Stec | 
Henryk Szymczak | Andrzej Trautman | Stanisław 
L. Woronowicz | Jerzy T. Wróbel | Andrzej K. 
Wróblewski | Janusz Zakrzewski | Kacper Zalewski

Corresponding Members
Marek C. Chmielewski | Tomasz Dietl | 
Robert R. Gałązka | Adam Hulanicki | Henryk 
Iwaniec | Bogumił Jeziorski | Jerzy Kaczorowski | 
Jan Kisyński | Stanisław Kwapień | Cyryl L. Latos-
Grażyński | Janusz Lipkowski | Tomasz Łuczak | 
Kazimierz Łukaszewicz | Bogdan Marciniec | Roman 
Micnas | Stanisław Pasynkiewicz | Stanisław Penczek 
| Wiesław Pleśniak | Krzysztof Redlich | 
Jan Rychlewski | Adam Sobiczewski | 
Andrzej Staruszkiewicz | Józef Szudy | 
Andrzej Udalski | Małgorzata Witko | 
Aleksander Wolszczan | Henryk Woźniakowski | 
Jerzy Zabczyk | Wojciech Zielenkiewicz

Foreign Members
Zhores Alferov, Russia | Guido Altarelli, 
Switzerland | Alexandr F. Andreev, Russia | 
Jerry L. Atwood, USA | Robert Blinc, Slovenia | 
Niels Aage Bohr, Denmark | Carl de Boor, USA | 
Jean Bourgain, USA | Savo Bratos, France | 
Robert Corriu, France | Joseph H. Eberly, USA | 
Ludvig Faddiejev, Russia | Jaap J. M. Franse, 
Th e Netherlands | Arthur J. Freeman, USA | Paul 
Hagenmüler, France | Jack K. Hale, USA | 
Herbert A. Hauptman, USA | Friedrich 
Hirzebruch, Germany | Ralf Huisgen, Germany | 
Tadeusz Iwaniec, USA | Joshua Jortner, Israel | 
Henri Kagan, France | Jean-Pierre Kahane, 
France | Alan Roy Katritzky, USA | Philip 
Kocieński, Great Britain | Jean-Marie Lehn, 
France | Jean-Pierre Majoral, France | Gurij 
Marchuk, Russia | Krzysztof Matyjaszewski, 
USA | Bernard Meunier, France | Ben Mottelson, 
Denmark | Teruaki Mukaiyama, Japan | Achim 
Müller, Germany | Alex K. Müller, Switzerland | 
John Mydosh, Th e Netherlands | Siergiej 
Nikolskij, Russia | Ryoji Noyori, Japan | Charles 
O’Dell, USA | Roger Penrose, Great Britain | 
Gilles Pisier, France | C. N. Ramachandra Rao, 
India | Carlo Rubbia, Switzerland | Wolfgang 
Schmidt, USA | Richard Wielebiński, Germany | 
Chen Ning Yang, USA
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DIVISION IV 
Technical Sciences

Full Members
Daniel J. Bem | Michał Białko | Zbigniew 
Bojarski | Andrzej Burghardt | Witold Cęckiewicz 
| Zbigniew Ciok | Marek Dietrich | Władysław 
Findeisen | Witold Gutkowski | Stefan Hahn | 
Jan M. Kaczmarek | Tadeusz Kaczorek | Michał 
Kleiber | Roman Kulikowski | Leon Łukaszewicz | 
Zdzisław Marciniak | Jacek Marecki | Zenon 
Mróz | Maciej Nałęcz | Roman Pampuch | 
Włodzimierz J. Prosnak | Andrzej Rakowski |
 Witold Rosiński | Jerzy Seidler | Kazimierz 
Sobczyk | Czesław Strumiłło | Jan Szargut | 
Wojciech Szczepiński | Tadeusz Śliwiński | 
Kazimierz Th iel | Zenon Waszczyszyn | Jan 
Węglarz | Stefan Węgrzyn | Władysław Włosiński 
| Wiesław L. Woliński | Tadeusz Zagajewski

Corresponding Members
Romuald Będziński | Jacek Błażewicz | Tadeusz 
Burczyński | Czesław Cempel | Tadeusz 
Chmielniak | Mirosław Dąbrowski | 
Adam Gierek | Józef Głomb | Maciej W. Grabski | 
Adam Janiak | Janusz A. Kacprzyk | Marian P. 
Kaźmierkowski | Jerzy Klamka | Lech K. 
Kobyliński | Józef Korbicz | Henryk Krawczyk | 
Adolf Maciejny | Krzysztof Malinowski | Edmund 
Małachowicz | Roman Maniewski | Jarosław 
Mikielewicz | Józef Modelski | Andrzej Nowicki | 
Ryszard Pohorecki | Antoni Rogalski | Leszek 
Rutkowski | Roman Słowiński | Ryszard 
Tadeusiewicz | Andrzej W. Weryński | Zbigniew 
Wesołowski | Jan M. Wójcicki

Foreign Members
Yoshiaki Arata, Japan | Wei-zang Chien, China | 
William A. Gambling, Great Britain | Paul 
Germain, France | Dietmar Gross, Germany | 
Jurij Gulajev, Russia | Klaus Humpert, Germany | 
Michele M. Jamiolkowski, Italy | Tapani Jokinen, 
Finland | Laszlo Keviczky, Hungary | Giulio Maier, 
Italy | Herbert A. Mang, Austria | Tadeusz B. 
Massalski, USA | Gerard A. Maugin, France | 
Dieter A. Mlynski, Germany | Klaus Moeller, 
Germany | Robert Nerem, USA | Jun-Ichi 
Nishizawa, Japan | Billie F. Spencer, USA | 
John A. Tegopoulos, Greece | Tatsuo Togawa, 
Japan | Hans Georg Unger, Germany | Pierre 
Vidal, France | Dietrich Wolf, Germany | 
R.A. Young, USA | Lotfi  A. Zadeh, USA | 
 Olgierd Zienkiewicz , Great Britain | 
Józef Zwislocki, USA | Jacek Maciej Żurada, USA
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DIVISION V 
Agricultural, Forestry, and Veterinary Sciences

Full Members
Ryszard Babicki | Eugeniusz Bernadzki | 
Tadeusz Garbuliński | Jan Gliński | 
Andrzej Grzywacz | Janusz Haman | 
Adolf Horubała | Tadeusz Krzymowski | 
Rudolf Michałek | Stanisław Nawrocki | 
Zygmunt Reklewski | Antoni Rutkowski | 
Andrzej Szujecki  | Franciszek Tomczak | 
Marian Truszczyński | Jerzy Ważny | 
 Franciszek Witczak | Teresa Żebrowska |
Maciej Żurkowski

Corresponding Members
Włodzimierz Bednarski | Tomasz Brandyk | 
Ryszard J. Górecki | Jerzy J. Lipa | Stefan 
Malepszy | Małgorzata Mańka | Janusz Nowicki | 
Zygmunt Pejsak | Marian Różycki | Marian 
Saniewski | Zdzisław Smorąg | Wojciech 
Święcicki | Marek Świtoński | Jerzy Wilkin | 
Adam J. Zięcik | Jan Żmudziński 

Foreign Members
Walther Aufhammer, Germany | Josse De 
Baerdemaker, Belgium | Robert S. Bandurski, 
USA | Winfried Erich Hubert Blum, Austria | 
Marcel de Boodt, Belgium | Norman Ernest 
Borlaug, USA | Frederick J. Bourne, Great 
Britain | Walter Bushuk, Canada | János Holló, 
Hungary | Gerald Isaacs, USA | Robert R. 
Kraeling, USA | Jean Lambert, Belgium | Iśtvan 
Láng, Hungary | Walter Liese, Germany | Ivan 
Lishtvan, Belarus | Mykhaylo Lisovoy, Ukraine | 
Volker Moenning, Germany | Gerhard Oesten, 
Germany | Egil Robert Ørskov, Great Britain | 
Jan Pokorny, Czech Republic | Jan Rendel, 
Sweden | Dieter Spaar, Germany | Junichi Ueda, 
Japan
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Full Members
Stefan Angielski | Mieczysław Chorąży | Kornel 
Gibiński | Ryszard J. Gryglewski | Irena 
Hausmanowa-Petrusewicz | Włodzimierz 
Januszewicz | Aleksander Koj | Franciszek Kokot | 
Janusz Komender  | Stanisław Konturek | Maria 
Kopeć | Eugeniusz J. Kościelak | Olgierd 
Narkiewicz | Adam Nowosławski | Kazimierz 
Ostrowski | Edmund Przegaliński | Włodzimierz 
Ptak | Jan Steff en | Andrzej Trzebski

Corresponding Members
Jan Albrecht | Andrzej Górski | Zbigniew 
Herman | Roman Kaliszan | Wojciech Kostowski | 
Marek Krawczyk | Bohdan Lewartowski | Janusz 
Limon | Sławomir Majewski | Wiesław 
W. Pawlik | Tadeusz Popiela | Witold Rużyłło | 
Andrzej Szczeklik | Tomasz Trojanowski | Jerzy 
Vetulani | Jacek Zaremba | Marek Zembala

DIVISION VI 
Medical Sciences

Foreign Members
Nikolaus Blin, Germany | Jean-Claude Czyba, 
France | Malcolm Andrew Ferguson-Smith, Great 
Britain | Detlev Ganten, Germany | Józefa 
Gądek-Węsierski, Austria | Helge Gyllenberg, 
Finland | Harald zur Hausen, Germany | August 
Heidland, Germany | Jørgen Kieler, Denmark | 
Hilary Koprowski, USA | Jerzy Kupiec-Węgliński, 
USA | Shaul G. Massry, USA | Felix Mitelman, 
Sweden | Gerard Orth, France | Gerhard Pulverer, 
Germany | Piotr Siciński, USA | Paul Snowden 
Russel, USA | Nathan Sharon, Israel | E. Donnall 
Th omas, USA | Karl J. Ulrich, Germany | Walther 
Vogel, Germany | Tadeusz Wieloch, Sweden
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DIVISION VII 
Earth and Mining Sciences

Full Members
 Lubomir W. Baran | Krzysztof Birkenmajer | 
Henryk Bystroń | Jerzy Dera | Ryszard 
Domański | Czesław Druet | Ryszard Gradziński | 
Aleksander Guterch | Jerzy Jankowski | Stanisław 
Knothe | Janusz Kotlarczyk | Bogdan Ney | 
Roman Ney | Andrzej Smolarski | Leszek Starkel | 
Michał Szulczewski | Roman Teisseyre | 
Wacław Trutwin | Jerzy Znosko

Corresponding Members
Jan Burchart | Józef Dubiński | Marek Grad | 
Krzysztof E. Haman | Andrzej Hopfer | 
Piotr Korcelli | Adam Kotarba | Piotr Kowalik | 
Jan R. Kutek | Ryszard Bogdan Marcinowski | 
Stanisław Massel | Jakub Siemek | Andrzej 
Żelaźniewicz

Foreign Members
Victor R. Baker, USA | Liu Baoshen, China | 
Mark Berdichevski, Russia | Adam Chrzanowski, 
Canada | James Clement J. Dooge, Ireland | 
Michel Durand-Delga, France | 
Adam M. Dziewoński, USA | Günter B. Fettweis, 
Austria | Randy G. Keller, USA | Zygmunt 
Kowalik, USA | Helmut Moritz, Austria | 
 Malcolm John McPherson , USA | Mircea 
Sandulescu, Romania | Hideki Shimamura, Japan 
| Vijay P. Singh, USA | Christian Sucksdorff , 
Finland | Jürgen Sündermann, Germany | 
Otton Heinrich Walliser, Germany | Yaroslav 
Yatskiv, Ukraine | Arnold Zeiss, Germany | 
Peter A. Ziegler, Switzerland
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Social Sciences

Division I – Social Sciences embraces a wide 
range of both the social sciences and the humanities. 
Th e Division consists of 13 institutes, 2 units, and 
25 scientifi c committees. Th e institutes and the 
committees publish their own journals and book 
series. During the current term of offi  ce, the Divi-
sion has been headed jointly by its chairman, Prof. 
Stanisław Mossakowski, and by two deputy chairs: 
Prof. Mirosława Drozd-Piasecka and Prof. Andrzej 
Wiatrak.

As of the end of 2008 the Division had 49 na-
tional members (26 full members and 23 corre-
sponding members), plus 34 foreign members of 
the Academy. It is with deep sorrow that we note 
that full members of the Academy Witold Hensel, 
Mieczysław Klimowicz, Fr. Mieczysław Krąpiec, 
Czesław Madajczyk, Roman Wapiński and Andrzej 
Wyczański, as well as foreign members of the Acad-
emy Robert Zajonc (USA) and George Żarnecki 
(UK), passed away in 2008.

Th ree plenary sessions of the Division were held 
in 2008. During the fi rst session held on March 6 
the activities of the Institute of Philosophy and 
Sociology and the Institute of Rural and Agricul-
tural Development were evaluated. Corresponding 

members Stanisław Filipowicz, Aleksander Posern-
Zieliński, Elżbieta Witkowska-Zaremba, Aleksan der 
Welfe, and Zbigniew Kwieciński were appointed to 
the boards of jurors responsible for granting scien-
tifi c awards of Division I. Th e Division also ap-
pointed members of the board of jurors that will 
select a new director of the Institute of the Polish 
Language. Jerzy Brzeziński, corresponding member 
of the Academy, reported on the activities of the 
group developing the criteria for parametric evalu-
ation in the humanities. Th e Division changed the 
regulations for appointing honorary members of 
the scientific committees affiliated with Divi-
sion I. 

Th e Institute of Economic Sciences and the In-
stitute of Slavic Studies were evaluated at the second 
plenary session on June 6. Th e Division appointed 
the board of jurors responsible for selecting a new 
director of the Institute of Economic Sciences. Di-
vision I Chairman Stanisław Mossakowski, full 
member of the Academy, discussed issues concern-
ing Proposed Science and Higher Education Reforms. 
Elżbieta Witkowska-Zaremba, corresponding mem-
ber of the Academy and chairwoman of the Na-
tional Committee for Cooperation with the 

From left: Prof. Wiktoria Śliwowska, Prof. Andrzej M. Rogala-Lewiński, Prof. Michał Kleiber – President of the Academy, 
Prof. Wiesław Boryś, Dr. Zofi a Dambek, Prof. Stanisław Mossakowski – Chairman of Division I, Iwona Grzeszczak, Dr. Elżbieta 
Lijewska, Prof. Eugeniusz C. Król, Assoc. Prof. Andrzej Friszke, Dr. Marcin Matczak 
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International Academic Union, gave an account of 
cooperation with the IAU. During the same session, 
Professor Andrzej Wiatrak, deputy chair of Divi-
sion I, informed participants about funds for scien-
tifi c committees for their R&D support activities 
(publishing and organizing conferences). 

Janusz Reykowski, corresponding member of the 
Academy, delivered his paper on “Solving Confl icts 
in Democratic Society: Th eory and Research” to 
Academy members gathered at the third plenary 
session on October 28. Prof. Reykowski’s paper was 
based on his own research aroused interest and trig-
gered lively discussion. Division I Chairman 
Stanisław Mossakowski briefed the meeting on the 
current status of work on drafting a bill regulating 
the Polish Academy of Sciences.

Th e Division bestowed its scientifi c awards and 
distinctions for scientifi c and organizational activ-
ity in 2008. Scientifi c awards were conferred as 
follows: the Joachim Lelewel Award in history to 
Prof. Eugeniusz C. Król from the Institute of 
 Political Studies, Polish Academy of Sciences, for 
the work Polska i Polacy w propagandzie narodowego 
socjalizmu w Niemczech 1919-1945 (Poland and 
Poles in National Socialist Propaganda in Germany 
1919-1945); the Kazimierz Nitsch Award in lin-
guistics to Prof. Wiesław Boryś from Jagiellonian 
University for the work Słownik Etymologiczny Języka 
Polskiego (Etymological Dictionary of the Polish 
Language); the Aleksander Brückner Award in 
literature and philology to Prof. Zofi a Trojano-
wiczowa, Dr. Elżbieta Lijewska, and Dr. Zofi a 
Dambek from Adam Mickiewicz University in 
Poznań for the work Kalendarium życia i twórczości 

Prof. Eugeniusz C. Król, winner of the Joachim Lelewel 
Award in history 

From left: Prof. Stanisław Mossakowski and Dr. Elżbieta 
Lijewska – one of the laureates of the Aleksander Brückner 
Award in literature and philology 

Cypriana Norwida 1821-1883, vol. I-III (Cyprian 
Norwid Life and Work Almanac); in political stud-
ies to Assoc. Professor Andrzej Friszke from the 
Institute of Political Studies, Polish Academy of 
Sciences, for the book Przystosowanie i upór. Szkice 
z dziejów PRL (Adaptation and Obstinacy – His-
torical Outline of the People’s Republic of Poland); 
the Leon Petrażycki Award in law studies to Dr. 
Marcin Matczak from the University of Warsaw for 
the work Summa Iniuria. O błędzie formalizmu 
w stosowaniu prawa (Summa Iniuria: Th e Mistake 
of Formalism in Applying the Law). Special diplo-
mas were given to: Dr. Joanna Czarnomorska-Spi-
ga, Iwona Grzesz czak, and Małgorzata Pluta from 
Adam Mickiewicz University in Poznań for co-au-
thorship of the work Kalendarium życia i twórczości 
Cypriana Norwida 1821-1883, vol. I-III (Cyprian 
Norwid Life and Work Almanac). Th e award for 
organizational work was bestowed on two indi-
viduals: Prof. Wiktoria Śliwowska, chairwoman of 
the Polish Board of Historians, Polish Academy of 
Sciences and Russian Academy of Sciences in the 
1996-2008 term, for addressing historical issues 
signifi cant for both nations; and Prof. Andrzej M. 
Rogala-Lewicki, since 1990 chairman of the Phra-
seological Commission under the Committee on 
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co-organized by Division I, the Institute of Literary 
Research, and the Committee on Literature Studies, 
Polish Academy of Sciences, gathered a multitude 
of humanities representatives together in Warsaw. 
Th e Division and the Institute of Literary Research 
also co-organized a Polish-Israeli Research Work-
shop. An integral part of this workshop was the 
conference entitled “Polish and Jewish Intellectuals 
in the First Half of the 20th Century in the Face of 
Historical, Political, and Cultural Challenges” and 
an away workshop on Polish-Jewish relations.

Th e title of doctor honoris causa was bestowed 
upon two members of the Division: Jan Baszkie-
wicz by Jagiellonian University in Kraków and by 
Maria Curie-Skłodowska University in Lublin, and 
Ewa Łętowska by the University of Gdańsk. 

Marian Biskup was awarded the “Lux et Laus” 
Medal of the Standing Committee of Polish Medi-
evalists, and Gerard Labuda received the prize 
granted by the Minister of Science and Higher 
Education for his outstanding scientifi c achieve-
ments plus honorary citizenship of Gniezno.

Stanisław Waltoś won the Medal of Wrocław 
University, the Medal for the 200th Anniversary of 
the Law Department at the University of Warsaw, 
and the title of Honorary Lecturer of the National 
Center for Training Court and Prosecution Staff . 
Professor Waltoś also became a full member of the 
Polish Academy of Arts and Sciences (PAU) in 
Kraków.

 Stanisław Mossakowski received the Founda-
tion for Polish Science Award and the Jan Długosz 
Award for his book Kaplica Zygmuntowska (Th e 
Sigismund Chapel).

Other awards, distinctions, and honors were con-
ferred upon the following individuals: Karol 
Modzelewski received the Premio Cherasco Storia 
award for the best historical monography (L’Europa 
dei barbari) published in Italy in 2008; Karol 
Myśliwiec won the Columbus Award at the Festival 
of Explorers and Travelers in Łódz; Henryk Sam-
sonowicz received the Historiker Preis of Münster 
as well as honorary citizenship of Ostrowiec Święto-
krzyski and Pułtusk; Michał Głowiński won the 
prize of the Jan Paradowski Polish Pen-Club for his 
overall oeuvre; Piotr Sztompka received the award 
granted by the rector of Jagiellonian University for 
the book Zaufanie: fundament społeczeństwa (Trust: 
Foundation of Society); Stanisław Tabaczyński 
won the Józef Kostrzewski Award granted by the 
Scientifi c Association of Polish  Archaeologists and 

Linguistics, Polish Academy of Sciences, for taking 
up crucial scientifi c initiatives. 

Th e President of the Academy appointed the 
following new directors of institutes (each for four 
year terms): Prof. Henryk Domański at the Institute 
of Philosophy and Sociology, Assoc. Prof. Adam 
Manikowski at the Institute of History, Prof. 
Władysław Czapliński at the Institute of Legal Stud-
ies, Prof. Andrzej Rosner at the Institute of Rural 
and Agricultural Development, Prof. Wojciech 
Materski at the Institute of Political Studies, Assoc. 
Prof. Urszula Jakubowska at the Institute of Psychol-
ogy, and Assoc. Prof. Piotr Żmigrodzki at the Insti-
tute of the Polish Language.

Th e 18th Session of the Standing Joint Commis-
sion of Economists of the Polish Academy of Sci-
ences and Russian Academy of Sciences and the 
scientifi c conference entitled “Poland and Russia 
Facing Global Challenges” were held in Moscow in 
June 2008. Th e main issue of the conference was 
determinants of agricultural development in Poland 
and Russia in times of growing imbalance of agri-
cultural food products and the increasing role of 
food quality factors in competing in a global market. 
June also saw a session of the Standing Joint Com-
mission of Historians of the Polish Academy of 
Sciences and Russian Academy of Sciences and the 
scientifi c conference on “Cooperation of Polish and 
Russian Historians: Achievements, Problems, Per-
spectives – Research and Publication of Source Ma-
terials in Poland and Russia.”

Th e discussion panel on “Th e Humanities for the 
Future: Potential – Chances – Perspectives” that was 

From left: Dr. Zofi a Dambek, Prof. Wiktora Śliwowska – 
chairwoman of the Polish Board of Historians, Polish Acad-
emy of Sciences and Russian Academy of Sciences in the 
1996-2008 term
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the Institute of Prehistory at Adam Mickiewicz Uni-
versity in Poznań; Andrzej Walicki received the 
medal of “Merit for  Tolerance.”

Overall, 960 members participated in the work 
of the Division’s committees in 2008. At their ple-
nary sessions the committees discussed scientifi c as 
well as organizational matters.

Th e Committee on the History of Science and 
Technology discussed the progress of work on 
a publication presenting the Polish contribution to 
diff erent disciplines of science in the world, the 
origins and development of the Central Industrial 
Region, its history, culture and local education. 

During its Presidium session the Committee on 
Linguistics discussed proposals for the granting of 
the Prime Minister’s Award for doctoral theses 
and candidacy for Honorary Members of the 
 Committee.

During the Summer School on Demography the 
Committee on Demographic Studies organized 
a conference on “Changes in Demographic Struc-
tures and Implications for Further Development.” 
Th e Committee also evaluated the activity of its 
sections, publishing activity, and adopted a stance 
concerning reform of the Polish Academy of 
 Sciences.

Th e Committee on Ethnological Sciences pre-
sented a proposal for “socio-cultural ethnology/
anthropology” to be entered into the register of 
scientifi c disciplines. Together with Division I the 
Committee co-organized a national conference on 
“Communication and Dialog of Cultures.”

Th e Committee on Philosophical Sciences dis-
cussed the procedure of evaluating proposals for the 

Prime Minister’s Award, the problem of ranking 
philosophical journals, and the project of a basic 
philosophy curriculum for secondary schools. To-
gether with the Polish Philosophical Society the 
Committee co-organized the 8th Polish Philosoph-
ical Congress and 4th European Congress for Ana-
lytic Philosophy.

Th e Committee on Historical Sciences dealt 
with matters concerning the education of historians 
at Polish universities, occupational licenses in the 
light of regulations and practical usage, and revived 
the activity of historical sciences section in Opole.

Th e Committee on Cultural Studies co-organ-
ized four conferences: “Imagination in the Human-
ities,” “Artistic Practices in Public Space: Between 
Esthetic and Emancipation,” “Cultural Studies: 
Academic Discipline Only?”, “Victor W. Turner – 
Forerunner of Anthropology of Performance.”

Th e Committee on Literature Studies co-or-
ganized the following conferences: the 4th Congress 
on Polish Studies Abroad “Polish Studies Without 
Boundaries,” “Twenty Years of Polish Literature 
1989-2009,” “Polish Literary Criticism in 1764-
1918: Individuals – Programs – Discourses,” and 
“Th e People’s Republic of Poland – Th e World 
 Unseen.”

Th e Committee on Labor and Social Policy 
Sciences discussed the matter of professional inac-
tivity, the pay problem in theory and practice, and 
migration phenomenon in Silesia. Th e Committee 
co-organized the annual conference on “Social Con-
sequences of European Integration.”

Th e members of the Committee on Organiza-
tional and Management Sciences discussed the 

Conference of the Committee on Ethnological Sciences entitled “Commu-
nication and Dialogue of Cultures,” July, 2008, Będlewo

Prof. G. Kołodko delivered his paper on “Development and 
Stagnation in the Global Economy” during a session of the 
Committee on Economic Sciences, February 26, 2008 
(M. Bryłkowska)
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project of establishing “fi nance” as a separate disci-
pline within economic sciences and deliberated the 
doctoral curriculum in management sciences. Th e 
following conferences were held under the auspices 
of the Committee: “Managing Organizations in the 
Knowledge-Based Economy,” “Innovations in Man-
aging Business and Public Sector,” “Towards New 
Paradigms of Management Sciences.”

Th e Committee on Oriental Studies acted as 
co-organizer of the “International Conference of 
Oriental Studies: 55 years of the Committee of 
Oriental Studies of the Polish Academy of Sciences 
(1952-2007),” which brought together 80 partici-
pants and 30 speakers. 

During the plenary sessions of the Committee 
on Art Studies the members of the Committee 
discussed candidates’ proposals for the Prime Min-
ister’s Awards and issues concerning the parametric 
evaluation of journals.

Th e members of the Committee on Pedagogical 
Sciences participated in six conferences, including: 
“Interdisciplinary Grasp of Education and Work,” 
“Social Communication in Education,” “Disabled 
People in Contemporary Labor Market – Profes-
sional Preparation.”

Meetings of the Committee on Political Sci-
ences were devoted to the following issues: the 
evaluation of PhD (doctoral) and DSc (habilitation) 
theses, the Committee’s participation in expert pan-
els, higher education reform, changes in the scope 
of specializations for core staff  at political science, 

international relations, and European studies de-
partments, and discussion of the science reform 
package. Th e Committee co-organized the confer-
ences entitled “Research Methodology in Political 
Sciences,” and “Balance of the First Few Years of 
EU Membership.” 

Th e Committee on Prehistoric and Protohis-
toric Sciences focused on matters concerning the 
archeological reserve in Krzemionki Opatowskie. 
Th e Committee was an organizer of three scientifi c 
conferences “Frühe slawische Siedlung in Mitteleu-
ropa (6.-9. Jahrhundert) im Lichte naturwissen-
schaftlicher Datierung,” “Street, Square, and 
Cemetery in the Public Space of the Medieval and 
Early Modern City in Central Europe,” “New Evi-
dence of Lusatian and Pomeranian Culture from 
Pomerania.”

The Members of the Committee on Legal 
 Sciences during its plenary sessions reviewed papers 
on the following issues: transformations of Polish 
law according to European law, relations between 
Poland’s two centers of executive power – the Pres-
ident and the Council of Ministers, current  problems 
of the justice system and suggestions for its reform.

During the meetings of the Committee on Psy-
chological Sciences its members discussed the re-
form of Polish science, status of the Tadeusz 
Tomaszewski Foundation for the Development of 
Polish Psychology, and criteria for the parametric 
evaluation of scientifi c units.

Th e Committee on Th eological Sciences was 
a co-organizer of the conference “Th eology and 

Conference of the Committee on Oriental Studies, Decem-
ber, 2008

14th International Congress of Slavists organized by the 
Committee on Slavic Studies, September, 2008,  Ochryda
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Politics – Does Political Th eology exist in Poland?” 
Ten speakers from six different academic and 
 research centers in Poland participated in the con-
ference.

Th e Committee on Science Studies organized 
two conferences: “PhD Studies and Doctoral Th eses 
– Evaluation Attempt and Suggestions for Change” 
and “Literature Universum in Electronic Commu-
nication.”

Th e Committee on Statistics and Econometrics 
co-organized the Aleksander Zeliaś 2nd National 
Scientifi c Conference on “Modeling and Forecasting 
Socio-Economic Phenomena,” the 35th Interna-
tional Conference on Macromodels, and PhD 
Workshops in Statistics and Econometrics. Th e 
Committee also patronized the 17th Scientifi c 
 Conference of Classifi cation and Data Analysis Sec-
tion PTS (22nd Taxonomy Conference) entitled 
“Classifi cation and Data Analysis – Th eory and 
Application” and the 27th Conference on Multidi-
mensional Statistical Analyses (MSA 2008).

Th e Scientifi c Committee on Ancient Culture, 
Committee on Financial Sciences, Committee on 
Slavic Studies, and Committee on Sociology 
 devoted their plenary sessions to discussions of 
 papers.

Overall, the Division’s Committees published 34 
journal titles and 9 books with a total circulation 
of 47,960 copies. 

Issues of the following journals were published: 
Onomastica, Stylistyka oraz Etnolingwistyka (Onomas-
tica, Stylistics, and Ethnolinguistics) by the Committee 
on Linguistics, Studia Demografi czne (Demograph-
ic Studies) by the Committee on Demographic 
Studies, Przeszłość Demografi czna Polski (Poland’s 
Demographic Past) by the Committee on Demo-
graphic Studies, Ekonomista (Economist) by the 
Committee on Economic Sciences, Wiadomości 
Numizmatyczne (Numismatic News) by the Com-
mittee on Historical Sciences, Lud (People) by the 
Committee on Ethnological Sciences; Przegląd Filo-
zofi czny (Philosophical Overview) by the Commit-
tee on Philosophical Sciences, Acta Poloniae 
Historica by the Committee on Historical Sciences, 
Przegląd Kulturoznawczy (Overview of Cultural 
Studies) by the Committee on Cultural Studies; 
Meander by the Scientifi c Committee on Ancient 
Culture, Rozprawy Literackie (Literary Treaties) by 
the Committee on Literature Studies, Problemy 
Polityki Społecznej. Studia i Dyskusje (Social Policy 
Problems – Studies and Discussions) by the Com-

mittee on Labor and Social Policy, Zagadnienia 
Naukoznawstwa (Problems of Science Studies) by 
the Committee on Science Studies; Organizacja 
i Kierowanie (Organization and Management) by 
the Committee on Organizational and Management 
Sciences, Rocznik Orientalistyczny (Oriental Studies 
Yearbook) by the Committee on Oriental Studies, 
Rocznik Historii Sztuki (History of Art Yearbook) 
by the Committee on Art Studies, Rocznik Pedagog-
iczny (Pedagogical Yearbook) by the Committee on 
Pedagogical Sciences, Państwo i Prawo (State and 
Law) by the Committee on Legal Sciences, Polish 
Psychological Bulletin and Studia Psychologiczne (Psy-
chological Studies) by the Committee on Psycho-
logical Sciences, Slavia Orientalis, Pamiętnik 
Słowiański (Slavic Chronicle) and Rocznik Sla-
wistyczny – Reveue Slavistique (Slavic Yearbook – 
Reveue Slavistique) by the Committee on Slavic 
Studies, Studia Socjologiczne (Sociological Studies) 
and Kultura i Społeczeństwo (Culture and Society) 
by the Committee on Sociology, Przegląd Statysty-
czny (Statistical Overview) by the Committee on 
Statistics and Econometrics, and Studia Nauk Teo-
logicznych (Studies on Th eological Sciences) by the 
Committee on Th eological Sciences.

New volumes in the series published by the Com-
mittees included: Wiedza o grzybach leczniczych 
w polskiej literaturze naukowej XIX wieku (Knowl-
edge of Th erapeutic Fungi in 19th-Century Polish 
Scientifi c Literature) by Anna Trojanowska, Antoine 
Laurent de Lavoisier 1743-1794. Geniusz skojarzeń 
(Antoine Laurent de Lavoisier 1743-1794: A Gen-
ius of Associations) by Roman Mierzecki, Wybitni 
Polacy Ziemi Lidzkiej: Jarosław Kurkowski, Bernard 
Syruć (1731-1784) (Outstanding Polish People of 
the Lida Region: Jarosław Kurkowski, Bernard 
Syruć, 1731-1784) by Irena Stasiewicz-Jasiukowa 
and Stanisław Rojek published by the Committee 
on History of Science and Technology; Prace 
Komitetu Nauk Etnologicznych (Papers of the Com-
mittee on Ethnological Sciences) vol. 17 entitled 
“Exploring Native, Neighboring and Distant Cul-
tures” by the Committee on Ethnological Sci-
ences; Polska i Rosja na drodze do innowacyjnego 
rozwoju (Poland and Russia on the Road to Innovative 
Development) by the Committee on Economic Sci-
ences; Th e Committee of Oriental Studies of the Polish 
Academy of Sciences (1952-2007) by the Committee 
on Oriental Studies; Kolokwia Psychologiczne (Psy-
chological Colloquia) vol. 17 by the Committee on 
Psychological Sciences; Z polskich studiów slawisty-
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cznych: Literaturoznawstwo, Kulturologia, Folklory-
styka (From the Polish Slavic Studies: Literature 
Studies, Culture Studies, Folklore Studies) by the 

Committee on Slavic Studies; and Personalizm 
polski (Polish Personalism) by the Committee on 
Th eological Sciences.

International scientific cooperation between the Institutes 
of Economic Sciences of the Russian and Polish Academies 
of Sciences

L. Jasiński | Institute of Economic Sciences | Polish Academy of Sciences

Cooperation between the Polish Academy of Sci-
ences and the Russian Academy of Sciences via the 
vehicle of the “Permanent Commission of Econo-
mists of the Polish Academy of Sciences and Russian 
Academy of Sciences” has been underway for 17 
years now. Such collaboration takes the form of 
annual presentations of a set of Polish and Russian 
papers at joint scientifi c conferences in Warsaw and 
Moscow, addressing the most current issues of Rus-
sia’s and Poland’s socioeconomic development. Ma-
jor topics of these sessions include: “Public debt in 
Poland and Russia,” “Transformation of agricul-
ture,” “Investment processes in Poland and Russia: 
Current status and prospects,” “Companies in tran-
sition,” “Socioeconomic strategy of Poland and 

 Russia – Current status and prospects,” “Th e com-
petitiveness of the Polish and Russian economies,” 
and “Th e economies of Poland and Russia and the 
current global turbulence.” Th e output of this work 
is summed up in books published in Russian by the 
Russian Academy of Sciences and in Polish by the 
Polish Academy of Sciences.

Th e current research topics are “Economic strat-
egy of Polish and Russian cooperation in conditions 
of globalization: goals, directions, forms of imple-
mentation, mechanisms of overcoming diffi  culties, 
and perspectives” (under the direction of Prof. Leszek 
Jasiński) and “Knowledge-based economy building 
as a factor of cooperation reinforcement” (under the 
direction of Prof. Joanna Kotowicz-Jawor). Th ese 
projects aim to identify various ways of improving 
the use of the economic potential of both countries, 
which is essential in practice. 

Th e fi rst of these research subjects looks at strong 
practical and economical issues related to globaliza-
tion. Poland and Russia maintain signifi cant eco-
nomic ties, yet those ties are perceived diff erently 
by the two sides. Th ese diff erences predominantly 
stem from the diff erent sizes of the two countries’ 
economies and their diff erent industrial structure, 
export structure, scale of natural resources, and his-
torical development. Without a doubt, there is scope 
for better harnessing the existing capacity of both 
parties, particularly as concerns the regional dimen-
sion: the potential of the Kaliningrad Oblast and 
the Polish areas in the east and northeast. One par-
ticularly important element involves cultivating 
better institutions to support bilateral trade and 
cooperation in other fi elds. 

Comparison of the socioeconomic measures 
adopted by the two countries highlights both the 

Research seminar on “Th e Economies of Poland and Russia 
and the current global turbulence” held on 16 December 
2008 by the Institute of Economics of the Russian Academy 
of Sciences, and the Institute of Economic Sciences of the 
Polish Academy of Sciences 
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sector is only being harnessed to small extent, sci-
entifi c and technical cooperation is developing 
rather poorly, and trade in industrial products is 
low. Expanding cooperation, identifying promising 
directions of economic exchange, and looking for 
ways to implement common goals require a solid 
awareness of the extant opportunities on both sides. 
An important element of this analysis is knowledge 
of policies in the development of modern sectors of 
the economy. Both countries should have an im-
portant place in such analysis. Despite the large 
diff erences in the potential and structure of both 
economies they face many similar challenges, often 
referred to as the globalization of the world econo-
my. Similarly, as noted above, many similar chal-
lenges arise in countries passing through the process 
of economic transformation. Th e results of the study 
should have theoretical impact as well as point to 
practical suggestions. 

Th ese research projects will be underway until 
the end of 2009, after which the resulting material 
will be published.

Institute of Economic Sciences
ul. Nowy Świat 72, 00-330 Warszawa
phone: 48 (022) 657 27 07
fax: 48 (022) 826 72 54
e-mail: inepan@inepan.waw.pl
www.inepan.waw.pl

similarities and the diff erences. Economic transfor-
mation gives rise to many similar challenges in all 
countries passing through the process. Gaining 
a better grasp of the solutions adopted in a partner 
country is good for the development of economic 
contacts. 

Th e second research topic concerns a more spe-
cifi c issue that is especially important today: the 
knowledge-based economy and the possibilities of 
expanding bilateral economic cooperation between 
Poland and Russia. Th e potential in the innovation 

Seminar on “Th e Art and Science of Management” presented on 15 July 
2008 by Prof. Robert Spich from the Anderson School of Management, 
UCLA

Words and Images. Iconicity of the Text 
– Слова и образы. Иконичность текста

T. Dobrzyńska | Institute of Literary Research | Polish Academy of Sciences
R. Kuncheva | Institute of Literature | Bulgarian Academy of Sciences

Th is book is devoted to an issue which has at-
tracted the attention of exquisite thinkers and artists 
since Antiquity – the relations between words and 
images. Prepared cooperatively by the Institute of 
Literary Research of the Polish Academy of Sci-
ences and the Institute of Literature of the Bulgar-
ian Academy of Sciences, this publication 
comprises contributions by 20 authors in three lan-
guages (English, German and Russian), which will 
boost its international reception. 

Th e scholars perceive an explicit link between 
issues of images and iconicity and the development 
of theoretical refl ection determining the essential 
features of a literary work. Th ese problems are di-
rectly related to the concept of mimesis (imitation), 
the category of stylization, as well as to the phenom-
enon of mutual relations between texts (intertextu-
ality). Hence, refl ection on the issue of imagery in 
literature and the iconicity of linguistic texts merg-
es inextricably with the history of literary studies 



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
SOCIAL SCIENCES

23

followed by papers devoted to traditional forms of 
imaging through linguistic means: direct – through 
description, and indirect – through metaphors (e.g. 
Imaging and Figural Structures in the Text). Subse-
quent essays deal with literally understood images, 
as an important component of verbal texts: works 
of literature and advertisements (e.g. Images in Text). 
A few essays are devoted to the discussion of visual 
cultural texts (e.g. Images and Th eir Interpretations), 
while the last section (Word and Image: Some Cogni-
tive Aspects) depicts the role of the iconic rule in the 
formation of concepts in language, i.e. in the crea-
tion of the linguistic world image.

Th e publication is devoted to the memory of the 
remarkable Polish scholar Maria Renata Mayenowa 
(1908-1988), on the centenary of her birth and 
twentieth anniversary of her death. In her various 
studies, she explored the relationship between word 
and image. Her classic study devoted to this problem 
was included in the book in its English version 
(Comparing Some of the Possibilities of Verbal, Visual 
and Iconic Texts). 

Institute of Literary Research
ul. Nowy Świat 72, 00-330 Warszawa
phone/fax: 48 (022) 826 99 45
e-mail: ibadlit@ibl.waw.pl
www.ibl.waw.pl

and aesthetics, its turning points mapping onto 
crucial moments in the development of culture. 

Th e essays included in Words and Images originate 
from the perspective of linguistic research. Th eir 
nature is essentially that of literary studies though 
they also touch upon other cultural messages (e.g. 
visual arts). 

Th e book opens with texts on theoretical issues 
(e.g. Imagery and Iconicity as Th eoretical Problems), 

Polish-Russian literary and cultural relations 
in the European context

M. Sokołowski | Institute of Literary Research | Polish Academy of Sciences

Th is program, implemented by the Institute of 
Literary Research of the Polish Academy of Sciences 
in cooperation with the Institute of Slavic Studies of 
the Russian Academy of Sciences, represents an at-
tempt at describing, on the basis of literary records, 
the mutual relationships between the Russian and 
Polish peoples. Th e aim of the authors and contribu-
tors was also to foster deeper mutual understanding, 
and at the same time to refute existing patterns, re-
ciprocal resentments, and negative stereotypes. 

Th e methodological basis of this program was an 
“imagologist” perspective. Imagology (from Latin 

imago – image) is a research strategy aiming at un-
covering true and false ideas of the life of other 
nations, the character and typology of stereotypes 
and inhibitions functioning in social consciousness, 
and their origin, development, social role and aes-
thetic function in artistic works. Imagology thus 
deals with “images” which create an “image” of the 
foreign world. 

Th e program has given rise to six extensive pub-
lications released in 2000-2007. Th e fi rst two 
(Поляки и русские в глазах друг друга and Россия – 
Польша: Образы и стереотипы в литературе 
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и культуре) concentrated on the mutual perception 
of Polish and Russian people in various historical 
periods, a problem which surfaces distinctly in lit-
erature, in historical and journalistic works, in trav-
elogues, memoirs, and letters. Research by Polish 
and Russian scholars shows how deep negative 
stereotypes have been ingrained, supported both by 
ideologies and historical memory of confl icts. 

Th e next book, entitled Миф Европы в литера-
туре и культуре Польши и России, develops issues 
gathered in the fi rst two volumes, transferring them 
into consideration of the relationship between Rus-
sia, Poland, and Europe. Th e essays included in the 
book prove that the myth of Europe was born as 
a self-stereotype in Western European culture, refer-
ring to the advantages of “one’s own” world, its 
civilization and moral supremacy over the “alien” 
world of the “barbarians.” In Polish and Russian 
culture it developed both in a positive perspective 
(as a model to be imitated) and a negative one (as 
a notion of pernicious Western civilization). 

Th e subsequent volume deals with the immense 
role of Romanticism in Polish and Russian culture 
(Адам Мицкевич и польский романтизм в русской 
культуре). Romantic ideology and its model of art 
for a long time determined the image of our cul-
tures. It is by no accident that Mickiewicz and Push-
kin remain their symbolic fi gures. 

Th e book entitled Творчество Болеслава Пруса 
и его связи с русской культурой investigates the great 
Polish writer’s complex relationship with Russia and 
the Russian people. Here, the researchers analyze 
the image of the Russians in Prus’s oeuvre and his 
attitude towards Russian thought and art, stressing 
the exceptionally fascinating affi  nity between the 
novelty of the author of Th e Doll and Dostoyevsky’s 
artistic discoveries. 

Th e program has also given a special place to the 
work by Viktor Khoryev, exceptionally valuable in 
terms of its materials, Польша и поляки глазами 
русских литераторов. 

Although a large number of Polish and Russian 
scholars participated in this program, those worthy 
of special mention for outstanding contributions 
include: V.V. Khoryev, L.A.  Sofronova, I.Ye. Adel-
geym, W.M. Leskinen, V.V.  Mochalova on the Rus-
sian side, and J. Maciejewski, A. Kowalczykowa, 
Z. Ziątek, M. Sokołowski and M. Rudkowska on 
the Polish side. 

Institute of Literary Research
ul. Nowy Świat 72, 00-330 Warszawa
phone/fax: 48 (022) 826 99 45
e-mail: ibadlit@ibl.waw.pl
www.ibl.waw.pl



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
SOCIAL SCIENCES

25

Język polski na Białorusi Radzieckiej w okresie 
międzywojennym – Polszczyzna mówiona 
(The Polish language in Soviet Belarus during 
the inter-war period – Spoken Polish) 

I. Grek-Pabisowa | M. Ostrówka | B. Biesiadowska-Magdziarz | Institute of Slavic Studies | 
Polish Academy of Sciences

Th is publication is the fi rst-ever presentation in 
the linguistic and historical literature of the region-
al variety of the Polish language that was spoken on 
the territory of East Belarus up until the year 1939. 
Th is variety is examined against the backdrop of 
historical and cultural changes and social condi-
tions. 

Th e study is based both on materials identifi ed 
in Belarusian archives and on fi eldwork. It fi lls in 
some of the gaps on the historical map of the Polish 
language, depicting the language of the minor nobil-
ity, the language of the Polish peasantry, the stand-
ard language and the language of the Polish press 
in Soviet Belarus during the interwar period (which 
have previously gone unstudied) as characteristic 
social varieties. 

From 1919 to 1939, Soviet Belarus occupied 
a territory of 125 000 square km. After the 1939 
annexation of Polish state territory, the territory of 

Soviet Belarus was increased by 60% and reached 
207 000 square km. 

From the 16th century on, the entire ethnic Be-
larusian territory formed part of the Polish-Lithua-
nian Commonwealth, i.e. the union of the 
Republic of Poland and the Grand Duchy of Lithua-
nia. Th is led to a gradual infl ux of Polish people 
into the area, particularly of the higher classes, 
clergy, and townsmen (merchants and craftsmen), 
and to the gradual cultural and linguistic Poloniza-
tion of the local population. Polonization also con-
tinued in the area during the period of Poland’s 
partitions, despite the strong impact of Russifi ca-
tion. 

Th e Russian census of 1897 states that 156 000 
Poles resided in the territory of the current Belarus. 
According to more objective criteria there were 
838 000 Poles, approximately 300 000 of them 
living in the regions of what would later be Soviet 
Belarus. Th e number of Poles living on this terri-
tory resulted in the development of a comprehensive 
Soviet state policy toward this community. In the 
pre-revolution period and during the revolution, 
Polish culture developed on the territory of Belarus. 
Th ere were various Polish institutions and political 
and social organizations, numerous press publica-
tions were published, and schools and cultural in-
stitutions functioned. As is described in the 
introduction to the book, Belarusian organizations 
and activists striving to develop the Belarusian na-
tional identity and the freedom to develop their own 
culture were often supported by Polish institu-
tions. 

Chapters about the language, its features diff ering 
from the standard Polish language, and specifi c so-
ciolects are preceded by descriptions of diff erent 
segments of Polish society. Study has shown that 
there were primarily two varieties of Polish in the 
early Soviet period – colloquial Polish and dialectal 
Polish. Th e Polish language of the higher and 
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as compared to the expanded Sovietization of the 
written language. 

Th e glossary drawn up by the authors and at-
tached to the book as annexes, representing separate 
varieties of the Polish language and dialectal texts 
registered in the Lepel region, are highly valuable 
as such. Th e vocabulary in these annexes represents 
the lexicology of the entire spoken Polish language 
of the Vilnius region. In addition, it also exhibits 
most of the regional linguistic features of this area. 
Th erefore, the Polish language of Soviet Belarus – 
a language that no longer exists but has been rescued 
from oblivion in this book – shall be regarded as 
one of the regional varieties of the Polish language 
in the east, apart from the Polish languages of Vil-
nius, Kowno (Kaunas), Latvia, and West Belarus. 
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 medium-level strata of society in Belarus became 
supplanted, particularly after 1922, by the language 
of communist activists who came from Poland and 
mainly spoke the Polish language deprived of any 
regional features, and who were then quickly subject 
to Russifi cation and Sovietization given the new 
historical conditions. 

Descriptions of the varieties of the Polish lan-
guage are based on reliable and extensive sources; 
these sources are also characterized and summa-
rized. 

Source 1, a brochure written by a Polish com-
munist about the grammar and the vocabulary of 
the Poles in Soviet Belarus, refl ects the colloquial 
Polish spoken by municipal residents, including the 
elements of new vocabulary from such areas as 
education, administration, and the new political 
and civilization conditions. Th e brochure was pub-
lished in Minsk in 1932 and only 2-3 copies have 
been located so far. 

Source 2 consists of inscriptions on gravestones 
dating from 1890-1939 in the Dzerzhinsk region, 
i.e. the area of the Polish national autonomy in East 
Belarus. 

Source 3, refl ecting the dialect of the petty nobil-
ity, is drawn from a historical novel written in the 
early Soviet period and published in the West, whose 
author lived in the Bobruysk region and spoke the 
dialect of the local petty nobility. 

Source 4 (materials recorded in 1927) and source 
5 (fi eld records in 2005-2006) together form an 
excellent representation of Polish dialects during 
two time periods. All dialect materials depict the 
language of the peasantry that was colonized at 
a later timeframe – in the late 19th and early 20th 
centuries. Apart from express features of the dialects 
brought in from the motherland and features of 
Polish dialects from the Vilnius region that were 
acquired after the resettlement, this language vari-
ety manifests the impact of expanded Russifi cation. 

Etymological analysis was used to identify the 
scope of foreign infl uence on the specifi cally de-
scribed varieties of the Polish language. In all of 
them, the Russian language impact was found to be 
dominant, whereas the Belarusian language’s impact 
was smaller and the impact of the Lithuanian lan-
guage was minimal. At the same time, the survey 
of the entire material showed that there were no 
elements of Sovietization in the spoken language, 
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Język polski na Białorusi Radzieckiej 
w okresie międzywojennym – Polszczyzna pisana
(The Polish language in Soviet Belarus during 
the inter-war period – Written Polish) 

I. Grek-Pabisowa | M. Ostrówka | B. Biesiadowska-Magdziarz | Institute of Slavic Studies | 
Polish Academy of Sciences

diff erent sets of source texts: the Polish press pub-
lished in 1917-1937, on the minutes of meetings 
held by Polish administrative institutions, and on 
a unique comprehensive Polish-Belarusian diction-
ary containing 60 000 words. 

Six Polish press titles were published during the 
inter-war period. Each newspaper represented a dif-
ferent political organization, but their common 
objective was to convince Polish readers of the su-
periority of the communist system, the collective 
economy, and the necessity of class struggle. Ex-
pressing these new values required the use of new 
language styles and new vocabulary. Th e Russian 
language, which had been quickly of evaluative 
epithets. Th e Polish language used on Soviet terri-
tory refl ected these innovations. Polish communists 
in the USSR were eager to introduce even more 
changes – they wished to reform the Polish orthog-
raphy, irrespective of the spirit and historic roots of 
the Polish language. Th e objective of such reform 
was to help eliminate illiteracy (54% of the Polish 
population were illiterate) while also ruling out the 
use of “bourgeois” literature, particularly religious 
literature. A separate chapter of the book is dedi-
cated to the widely discussed draft orthographic 
reform, which was ultimately never implemented. 

Th e book’s core chapter characterizes the lan-
guage of the Polish press, from orthography to vo-
cabulary, focusing on the presentation of 
diff erences in the attitude toward the general Polish 
language and on the origin of these diff erences. 
Vocabulary-coining trends which refl ect the new 
realities (words such as izbacz, równościówka, kupiec-
spekulant, kobieta-komunistka, nauczyciel-komso-
molec, politgramota, kultmasowy) are particularly 
widely presented. 

A layer of “Sovietisms” was identifi ed within the 
borrowed vocabulary – one specifi c type being “sty-
listic Sovietisms” incorporating a range of evaluative 
epithets such as the positive dzielna niezwalczona 

Th is publication presents and describes the writ-
ten variety of the Polish language that was used in 
Soviet Belarus during the inter-war period. At that 
time, according to objective data, the Polish minor-
ity numbered 300 000 individuals (given the  general 
population of Soviet Belarus was approximately 
5 million people). 

Initially, the national policy of the Soviet party 
leadership supported the cultural development of 
nationalities and their national languages. Th e Polish 
minority in Belarus had its own schools, textbooks, 
literature, theater and the right to conduct admin-
istrative aff airs in the Polish language (there were 
Polish village councils and Polish courts). In addi-
tion, the Polish minority had its own press, which 
was a powerful instrument of propaganda. 

Th is book depicts a new variety of the Polish 
language which Polish communists in the USSR 
dubbed the “Soviet Polish language,” based on three 
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By comparing three types of the written Polish 
language and presenting the Polish spoken language 
in the inter-war period in Belarus, this research 
shows expressly that the process of in-depth Rus-
sifi cation and Sovietization had its source in the 
linguistic practices of the communist part of the 
Polish community, which mainly consisted of in-
comers from Poland proper. Local Poles, primarily 
the Polish peasantry, used the local regional Polish 
language of the Vilnius region. 

All the described varieties ceased to exist in So-
viet Belarus in late 1930s, because the intellectuals 
(activists) were either liquidated or deported from 
Belarus. Th ose Poles who were not taken away from 
Belarus were subject to linguistic Belarusifi cation. 
Th e Polish speech and the written Polish language 
were preserved only in documents. 
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Armia Czerwona and najgenialniejszy rewolucjonista 
alongside the negative kaci ludu robotniczego opętani 
szałem reakcyjnym, wrzody społeczne, zgangrenowane 
części rewolucyjnego ciała, jaśniepańskie bandy, 
jaśniepańskie pachołki, etc. 

Slogans were widely used as instruments of So-
viet propaganda. In addition, in order to glorify the 
Soviet reality and to condemn everything that was 
going on in Poland, numerous phraseologisms – 
including some borrowed from the Bible – were 
used: sprzedać swych braci za judaszowe srebrniki, 
zbliża się sąd ostateczny [dla kapitalizmu], and so on.

Th e description of the offi  cial language is based 
on the handwritten minutes of meetings of village 
and gmina councils and the typed minutes of Polish 
Offi  ces in Minsk, Vitebsk, and other major cities. 
Th ese minutes show that the Polish language of the 
inter-war period demonstrated both the obvious 
infl uence of the Russian language and the features 
of local dialects. Despite the appeal to create a So-
viet Polish language, these documents did not con-
tain too many Sovietisms. The number of 
Russianisms that were present in the offi  cial Polish 
language during the annexation periods was much 
greater. Th e language of the minutes fully illustrates 
the offi  cial party jargon of the community of Polish 
communists. 

A wholly diff erent depiction of the Polish lan-
guage in Soviet Belarus emerges from the Polish-
Belarusian Dictionary (Słownik polsko-białoruski) 
published in Minsk in 1932 by the Polish Sector of 
the Institute of Belarusian Culture. Incorporating 
60 000 words, this dictionary is characterized by 
a scanty number of Sovietisms as compared to the 
press and offi  cial texts. Moreover, the number of 
Russianisms is also limited. 

The new face of Elephantine

E. Laskowska-Kusztal | Research Center for Mediterranean Archaeology | Polish Academy of Sciences

One important aspect of the activity of Research 
Centre for Mediterranean Archaeology of the Polish 
Academy of Sciences is engaging in research coop-
eration with the German Institute of Archaeology 
in Cairo, initiated back in the 1980s and currently 
sanctioned by a renewable agreement. Th is collabo-
ration involves Polish participation in the investiga-

tions conducted by the German-Swiss archaeo logical 
mission on Elephantine, an island on the Nile at 
the level of Aswan, and in publications of joint 
research projects.

Th e longest-standing thread of cooperative re-
search has investigated cult buildings of the First 
Cataract area. Its main focus is on studying the 
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remains of Ptolemaic and Roman temples erected 
in the renowned cult center on Elephantine. Th is 
religious center, which dates back as far as the Old 
Kingdom, was the main cult center of divine patrons 
of the Nile fl ood – the god Khnum and goddesses 
Satet and Anuket (Fig. 1). Th rough the ages, until 
the 19th century, it was a source of stone blocks 
used as building material. Due to the almost total 
destruction of cult buildings on Elephantine, most 
of the study materials dating from the late phase of 
the cult center are no more than fragments of blocks 
with partly preserved relief decoration. 

After many years of study, the history of the cult 
buildings erected on the island can now be read 
from these thousands of fragments like from an 
open book. Th is has become possible thanks to the 
identifi cation of stylistic traits of the reliefs execut-
ed by stonecutting workshops active on Elephantine 
(Fig. 2). Th is classifi cation enables new material 
brought to light in the course of constantly progress-
ing excavation work to be sorted. 

Recent seasons have been devoted primarily to 
the study of the remains of the Khnum temple, with 
a view to preparing a monograph on its architecture. 

Unexpectedly, a new research objective emerged: 
the identifi cation of hitherto unknown buildings 
situated within the temenos of the Khnum temple, 
signalized by fragments that could not be connect-
ed with the main temple (Fig. 3).

We can now say with satisfaction that the coop-
eration with the German Archaeological Institute 
has already resulted in the identifi cation of two 
previously unknown cult precincts. Th ey have been 
incorporated into the plan of Elephantine and are 
quoted in the literature. Situated in these precincts 
were cult buildings that conveyed an innovative 
theological message, diff erent from the traditional 
religious thought that has so far been associated with 
the island’s patrons. To the surprise of many re-
searchers, Elephantine began to present itself as 
a vast complex of cult buildings and an object of 
interest to all Ptolemaic and Roman rulers, a cent-
er that successfully competed with the thriving cult 
complex of Isis on Philae. It turned out that an 
important role in the pantheon of the island was 
played by Osiris worshipped in various hypostases, 
hitherto associated only with the divine family of 
Philae.

Of special research value are rare fi nds of large 
blocks, especially with fragments of text preserved. 
Th ey are gradually revealing the entire wealth of 
theological concepts conceived by the priests of 
Elephantine, startling in their originality. Recently 
conducted studies inspired by a single decorated 
block confi rmed the signifi cance of Elephantine as 
a religious center that had created its own cosmol-
ogy. In it the god-creator was Khnum-Ra – the 
divine potter that shaped all living things on a pot-
ter’s wheel and the solar deity that appeared on the 
primordial mound. Another isolated fragment aid-
ed the discovery of the cult identity of Isis who 
received a temple at Aswan under Ptolemy III Euer-

Fig. 1. Patrons of the Nile fl ood: Khnum, Satet and Anuket. 
Roman temple of Osiris Nesmeti (E. Laskowska-Kusztal)

Fig. 2. Khnum temple decoration executed under Ptolemy 
VIII Euergetes II. Th e identifi cation of the decoration based 
on stylistic criteria (A. Paasch)

Fig. 3. Fragment of an unknown building within the temenos 
of the Khnum temple (A. Paasch)
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getes (246-221 B.C.) upon inspiration by the priests 
of Elephantine. She turned out to be a divine war-
rior goddess, whose weapons were demons in the 
form of arrows.

Th e latest research work has borne fruit in terms 
of ascertaining that as a center of religious thought 
Elephantine exerted an infl uence on regions located 
to the south of the First Cataract, previously con-
sidered a zone under the religious control of Philae. 
Inspiration for these pursuits was provided by stud-
ies on the Ptolemaic temple at Kalabsha. Th e con-
nection between this renowned religious center and 
Elephantine is the result of modern-day events – the 
salvage campaign connected with the building of 
the Aswan Dam. In consequence of this campaign, 
fragments of the Ptolemaic temple at Kalabsha, 
discovered when disassembling a Roman building 
selected for relocation, were transferred to Elephan-
tine. Th e sanctuary of the Ptolemaic temple was 
rebuilt on this island, while the few remaining 
blocks permitted the architectural reconstruction of 
other halls and the recreation of the entire temple 
plan (Fig. 4). Suggestions as to the location of these 
blocks were taken into consideration when organ-
izing an open-air exhibition of this material near 
the reconstructed sanctuary, making it accessible to 
the public. Th e comprehensive research project con-
ducted at the Ptolemaic temple of Kalabsha showed, 

among other things, this locality’s signifi cance as an 
instrument of political propaganda on the fringe of 
the Egyptian state and as a tool of religious propa-
ganda of the two competing cult centers on Ele-
phantine and Philae.     

Ptolemy IX Soter II and his mother Cleopatra 
III (116-107 B.C.) dedicated this temple to the 
foreign god Mandulis and, according to recent stud-
ies, the authors of its decorative program were the 
priests of Elephantine. Th is deity remained outside 
the Egyptian pantheon and was worshipped by no-
madic tribes roaming the Egyptian frontier; the 
organization of his offi  cial cult was an important 
element of national policy and was aimed at the 
appeasement of the worshippers. It can be suspect-
ed that the building of the temple at Kalabsha was 
linked with the journey of Ptolemy IX Soter II and 
his mother to the south. Th e trip was carried out 
almost immediately after this ruler’s ascension to 
the throne, and a crucial point of its itinerary was 
a stop to participate in the celebration of the Nile 
feast on Elephantine. 

Th e new research problems that keep arising with 
every successive excavation season indicate that a full 
understanding of the greatness and complexity of 
this island is still a long way off .
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Fig. 4. Sanctuary of the Ptolemaic temple of Kalabsha rebuilt on Elephantine 
(W. Jerke)  
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Dzieje inteligencji polskiej do roku 1918 
(Tom 1: Maciej Janowski, Narodziny inteligencji 1750-1831; 
Tom 2: Jerzy Jedlicki, Błędne koło 1832-1864; 
Tom 3: Magdalena Micińska, Inteligencja na rozdrożach 
1864-1918)
(A History of Polish Intelligentsia up to 1918 
Vol. 1: Maciej Janowski, The Birth of the Intelligentsia 1750-1831; 
Vol. 2: Jerzy Jedlicki, Vicious Circle 1832-1864; 
Vol. 3: Magdalena Micińska, Intelligentsia at the Crossroads 1864-1918)

J. Jedlicki | Tadeusz Manteuff el Institute of History | Polish Academy of Sciences

Years of research by a team of three authors 
headed by Jerzy Jedlicki has now led to the publica-
tion of three volumes of A History of the Polish Intel-
ligentsia, covering the period from the mid-18th 
century until when Poland regained its independ-
ence in 1918. 

Th is is the fi rst comprehensive presentation of 
the history of Poland’s educated, professionally 
qualifi ed class that covers such a long period of time 
and all parts of the divided country, as well as its 
political and intellectual émigrés and exiles sent to 
Siberia by court sentence or administrative verdict. 
In their research and narrative the authors have 
skillfully combined the interests and research meth-

ods of social history, political history, and the his-
tory of ideas. 

As social historians, they have researched the 
descent and education of white-collar workers, their 
qualifi cations, as well as their working and living 
conditions during the fi nal years of the Polish-
Lithuanian Commonwealth and during the whole 
period which followed its partitions. Th ey have es-
tablished that the Polish intelligentsia stemmed from 
the gentry, burghers, and foreign newcomers, with 
the proportion of each group varying by profession 
and region of the country. As time went on, the 
intelligentsia was becoming increasingly able to re-
produce itself from generation to generation. Dur-
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ing its initial consolidation, the main role was played 
by teachers, public offi  cials and lawyers. In 1815-
1830, the three Polish universities – in Kraków, 
Wilno (Vilnius), and Warsaw – mainly trained can-
didates for these professions plus the medical profes-
sion, the importance of which was steadily 
growing. 

After the reprisals which followed the 1830/31 
uprising, the universities in the Russian zone of 
Poland were closed down, in Austrian Poland they 
were reduced to schools of local signifi cance, where-
as in Prussian Poland no university had ever existed. 
Young people had to gain qualifi cations and diplo-
mas at foreign (Russian or German) universities, 
especially in public administration. In 1862 some 
faculties of Warsaw University were re-opened as 
the “Main School”; in 1869 it was turned into the 
Imperial University with Russian as the language of 
instruction. Owing to the fact that the province of 
Galicia enjoyed cultural and administrative auton-
omy, Polish schools began to develop in Lwów and 
Kraków. But in view of the diffi  cult educational 
conditions, the Polish intelligentsia as a whole was 
unable to reach the level of professional qualifi ca-
tions required in western countries, but it did con-
stitute, in all provinces, the cultural elite, 
a scientifi c, technological and administrative staff  
that, though with some delay, was quite able to 
adopt the innovations of European civilization.

Th is book presents the history of professional 
intelligentsia against the background of political 
events which often determined the working condi-
tions and the identity of white-collar workers. Th e 
authors have shown that in all three zones of parti-
tioned Poland the state was the main employer of 
the intelligentsia, engaging its representatives in all 
kinds of offi  ces, courts, schools, and on public in-
vestment projects. In this part of Europe private 
entrepreneurship was too weakly developed in the 
19th century to be able to absorb a large number 
of local specialists, and the learned professions could 
provide suffi  cient earnings to but a small group of 
physicians, lawyers, and architects. Th us, the intel-
ligentsia was dependent on the state, and, since the 
state (whether Russian, Austrian or Prussian-Ger-
man) was regarded as a foreign, oppressive body by 
the Poles, divided loyalties were something abso-
lutely normal among state functionaries. 

In critical moments (e.g. in 1848, 1861-63) it 
often turned out that quite a large proportion of 

offi  cials, teachers, lawyers and, of course, students 
were engaged in conspiracies which fought for Po-
land’s freedom, in protest movements, or even active 
in insurrectionary organizations. Th is meant that 
each successive defeat of the national irredentist 
movement infl icted heavy losses on the intelligent-
sia; its members were killed in action, imprisoned, 
exiled to Siberia or forced to emigrate, to say noth-
ing of the punitive destruction of many national 
institutions. In the Russian and Prussian zones the 
right to set up professional and cultural organiza-
tions was severely restricted during a greater part of 
the period examined by the authors, and the censor-
ship of printed material and mail was very pedantic. 
Despite these diffi  culties, the intelligentsia knew 
how to fi nd their own ways of communication, to 
maintain ties between the individual parts of the 
divided country, and to preserve the country’s links 
with the political emigration in France or England 
and with Siberian exiles. It was the only class capa-
ble of preserving the unity of Polish culture and its 
contacts with Western Europe, in defi ance of po-
litical divisions and frontier guards.

Th anks to this, Polish intellectual history devel-
oped under the infl uence of western philosophical, 
ideological, and artistic trends which nevertheless 
were as a rule adapted to the local conditions. Th e 
authors reconstruct this process without delving 
into a deep analysis of the crowning achievements 
of Polish thought and artistic masterpieces, but fo-
cusing on widespread ideas which shaped the atti-
tudes of the educated classes. Compared with the 
traditional canon of the history of literature, they 
are more realistic in their assessment of the social 
range of Romanticism, which enlivened independ-
ence exaltations but easily descended into a senti-
mental patriotic convention. Th e Enlightenment, 
even if epigonic and philosophically not very crea-
tive, exerted a more stable infl uence on the Poles’ 
education and intellectual culture. Th e idea of work 
to speed up the development of civilization had 
since the 1850s been of special importance for 
a country in which the foreign governments looked 
after neither the country’s economy nor the level of 
education. Th e intelligentsia, or to be more precise 
its liberal part, thought it could replace the missing 
institutions and become the nucleus of a self-gov-
erning society. Th is idea inspired the intellectual 
vanguard of positivism in the 1870s and 1880s, 
overcoming the conservatism of the landowning 
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nobility. However, ideological divisions soon began 
to deepen among the members of the intelligentsia 
and its leaders; at the end of the century the intel-
ligentsia broke irreversibly into a nationalistic ori-
entation with anti-Semitic inclinations and the 
socialist Left, divided as it was into a socially radical 
wing and a movement focusing on the struggle for 
Poland’s independence. When the Great War broke 
out, a war which was to lead to the fall of the three 
empires and thus restore independence to the Polish 
state, the intelligentsia joined it with high aspira-
tions but was weakly prepared to create an effi  cient 
democratic system of government.

It is to the authors’ credit that, as regards con-
struction and methodology, they have succeeded 
in webbing together threads with diff erent his-
torical rhythms into one cohesive continuous 
whole in their work. Th ey have shown that the 
history of the intelligentsia is the axis in the his-
tory of this nation which had been deprived of its 
rights, free institutions and self-rule; it is also a seg-
ment of a modern history of culture, a segment 
which makes it possible to draw comparisons on 
a European scale.
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Biological Sciences

Division II – Biological Sciences is responsible 
for a wide variety of the Academy’s biological insti-
tutions and activities. It now embraces 17 institutes 
(including two international units) employing 936 
researchers in all. Th ey focus on studies in virtually 
all fi elds of biological research, including anthropol-
ogy, biochemistry, biophysics, botany, cellular and 
molecular biology, ecology, evolutionary biology, 
microbiology, neurobiology, paleobiology, parasitol-
ogy, virology, and zoology. Th e 11 scientifi c com-
mittees affiliated with the Division cover 
a similarly wide spectrum of the biological sciences. 
As of the end of 2008, the Division had 36 na-
tional members (18 full and 18 corresponding) and 
25 foreign members of the Academy. 

Two plenary sessions of the Division were held 
last year, both in Warsaw. Th e spring session was 
hosted by two Academy institutes: the Institute of 
Paleobiology and the Institute of Parasitology. Th e 
scientifi c part of the session was a lecture by Prof. 
Jerzy Dzik from the Institute of Paleobiology on 
“Borders of Knowledge in Evolutionary Research.” 
Another part of this session was devoted to the 
problems of intellectual property and patenting 
policy together with the commercialization of sci-
entifi c fi ndings. After the session representatives of 
the institutes elected Prof. Piotr Zielenkiewicz, di-
rector of the Institute of Biochemistry and Biophys-
ics, to the Council of Directors of Academy Research 
Units. 

Th e autumn plenary session of the Division was 
held in the Staszic Palace in Warsaw. During the 
session a lecture on “Th e Big World of Small RNAs” 
was delivered by Prof. Witold Filipowicz, Foreign 
Member of the Academy, from the Friedrich Mie-
scher Institute in Basel. 

During the meeting, the Division II Award was 
given to Assoc. Prof. Jarosław Stolarski from the 
Institute of Paleobiology for his study on “A Creta-
ceous scleractinian coral with a calcitic skeleton.” In 
addition, honorary mentions were earned by the 
following teams: (1) Prof. Jacek Goszczyński, Dr. 
Małgorzata Pilot, Dr. Maciej Posłuszny, and Dr. 
Barbara Gralak from the Museum and Institute of 
Zoology for a number of publications focusing on 
the ecology of two sympatric species of marten; 

(2) Prof. Piotr Stępień, Prof. Ewa Bartnik, Dr. Paweł 
Golik, and Dr. Aleksandra Dmochowska from the 
Institute of Genetics and Biotechnology of the Uni-
versity of Warsaw for 15 articles devoted to mo-
lecular biology of mitochondria; (3) Prof. Bożena 
Kamińska, Dr. Aleksandra Wesołowska, Dr. Marcin 
Śliwa, Dr. Małgorzata Zawadzka, Dr. Agata 
Żupańska, Konrad Gabrusewicz, Aneta Kwiatkows-
ka, Dr. Iwona Ciechomska, Dr. Aleksandra Ellert-
Miklaszewska, Kinga Szydłowska, Alicja Adach, and 
Dr. Magdalena Dziembowska from the Nencki In-
stitute of Experimental Biology for a series of stud-
ies on “Molecular mechanisms regulating the 
invasiveness and vitality of cancer cells,” and (4) 
Assoc. Prof. Halina Bednarek-Ochyra from the In-
stitute of Botany for a book entitled “A taxonomic 
monograph of the moss genus Codriophorus P. Beauv. 
(Grimmiaceae).”

Th e year 2008 saw the completion of the process 
of transforming the Academy’s former Internation-
al Centre for Ecology into the “International Insti-
tute of the Polish Academy of Sciences – European 
Regional Centre for Ecohydrology” under the aus-
pices of the Polish Academy of Sciences and 
UNESCO. Work to transform the Academy’s Mam-
mal Research Institute into a full-rank institute was 
also continued. 

Th e audience witnessing the conferral of the Division II 
Awards listening to... words coming from a portrait of Albert 
Einstein (M. Mlekicki)
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In 2008 both the Division and its scientifi c com-
mittees were involved in the assessment of acts, laws, 
and by-laws relating to research funding and envi-
ronmental protection. Th e committees of the Divi-
sion also organized or co-organized several research 
seminars, meetings and workshops, such as the First 
Poland-Taiwan Conference on “Molecular Biology 
& Molecular Neuroscience: Focus on RNA“ (by the 
Committee on Biochemistry and Biophysics), 
“Plant-Microbe Interactions” (Committee on Bot-
any), “Th e Membrane Skeleton: Recent Advances 
and Future Research Directions” (Committee on 
Cytobiology); ”Vaccines: advances in plant and mi-
crobial biotechnology, infectious immunity and 
cancer therapy – a celebration of the 50th anniver-

sary of the fi rst vaccination of a Polish child against 
polio using Dr. Koprowski’s oral polio vaccine” 
(Committee on Microbiology). Th e Division was 
also involved in organizing the Network of Euro-
pean Neuroscience Institutes (Committee on Neu-
robiology).

Several eminent biologists were hosted by the 
Division during the year, among them Nobel Lau-
reate Prof. James D. Watson. An electronic version 
of the Division Bulletin was distributed in 2008. 
Two Academy institutes, the Institute of Dendrol-
ogy and Nencki Institute of Experimental Biology, 
celebrated their 75th and 90th anniversaries, respec-
tively.

From crystal structure to understanding enzyme action

M. Jaskólski | A. Hernandez-Santoyo | Institute of Bioorganic Chemistry | 
Polish Academy of Sciences 
K. Michalska | Adam Mickiewicz University

Enzymes are the biocatalysts that make the chem-
ical reactions in living organisms possible. One 
group of enzymes, called asparaginases, catalyze 
a particularly simple reaction: they use water to split 
the molecule of asparagine, releasing ammonia. As-
paraginases from some bacteria are important drugs 
capable of curing certain types of leukemia. By 
eliminating asparagine from the blood, they starve 
the cancerous cells to death (but not the healthy 
cells) and thus eradicate the disease. Asparaginases 
have a very diff erent role in plants, which acquire 
some of their nutrients from the soil and transport 
them to their fast-growing parts. At their fi nal des-
tination, the carrier molecules have to be disassem-
bled, for example to provide ammonia. Th is is where 
asparaginases prove useful. While the bacterial en-
zymes have been thoroughly studied, the knowledge 
of their plant cousins is more fragmentary.

Plant asparaginases are intriguing because for 
functional “maturity” they require an autoactivation 
step which apparently uses the same apparatus as in 
the mature enzyme. Th ey thus challenge us with 
a certain riddle: essentially, in order to become active 
they must be active already! To shed light on this 
problem, we have studied the structure of a model 
enzyme, called EcAIII, in which the key catalytic 

element has been deliberately mutated to render it 
truly inactive.

Th e protein was fi rst crystallized and the crystals 
were exposed to extremely powerful X-rays in order 
to record their diff raction pattern (Fig. 1). Th e in-

Fig. 1. An X-ray diff raction pattern recorded for a protein 
crystal. Th e crystal was exposed to a very powerful X-ray 
beam produced in a gigantic device called a synchrotron – in 
essence a cyclotron with a circumference of several kilome-
ters. Th e ordered structure of the crystal scattered the X-ray 
beam in selected directions, producing the above pattern of 
refl ections. Th eir intensities were then used to decipher the 
crystal structure
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possible to see fi ner features of the structure, for 
example the water molecules and small ions that 
always accompany protein molecules (Fig. 3). 

In the crystal structure of the EcAIII mutant, it 
was indeed possible to identify several crucial inor-
ganic anions and water molecules, important for 
the enzymatic process. For example, there is a so-
dium cation, Na+, which organizes the active site for 
its functional conformation, and a chloride anion, 
Cl-, mimicking a part of the substrate molecule. Th e 
presence of these ions, while not exactly obvious, is 
not unusual because sodium chloride, NaCl, is 
a commonplace constituent of the natural environ-
ment of all proteins in their physiological state.

Th e chemical reaction catalyzed by asparaginase 
requires the formation by the enzyme of an “oxy-
anion hole”, which is a sort of a receptacle that in-
tercepts the negatively charged molecular fragment 
that forms transiently during the course of the reac-
tion. Th e structure of the mutated EcAIII protein, 
especially when compared with the native form, 
explains that the oxyanion hole for the autocata-
lytic reaction is entirely diff erent from that used by 
the mature enzyme (Fig. 4). In particular, part of 
the oxyanion hole turned out to be fl uid, only 
formed when a water molecule “invades” the active 
site area of the not-yet-activated protein. Th e entry 
of this water molecule initializes a series of move-
ments of the parts forming the clockwork of the 
catalytic machinery, leading in the end to the cleav-
age of one internal bond of the protein molecule. 
In consequence, the protein is split into two parts, 
called subunits, from which the catalytic site of the 
mature enzyme is fi nally formed.

Fig. 2. A stereoview of the active site area of the EcAIII mutant used in this 
study. Th e electron density is shown as a mesh, into which the atomic 
model of the protein molecule has been built. Note the presence of several 
water molecules (red spheres labeled Wat) and of a sodium (blue sphere) and 
chloride (yellow sphere) ions. When properly viewed, this stereodiagram will 
show the structure in three dimensions. To achieve this eff ect, you should 
view the left and right panels independently with the respective eyes. With 
some practice, you will notice that the two images will start to “move”, to 
ultimately merge in the center of your viewing area as a three-dimensional 
object. For those who have diffi  culty with unaided stereoviewing, a pair of 
special stereoglasses can be helpful

Fig. 3. A stereoview of the mutated EcAIII molecule. EcAIII is a dimer, meaning that for its proper functioning it must be assembled from 
two identical parts, here shown using sand and gold color. In its crystal, the protein molecule is accompanied by a large volume of water (not 
shown) and by several Na+ (purple) and Cl- (green) ions from the sodium chloride (NaCl) that is naturally present in the environment. In this 
ribbon model, the helices represent the α elements and the arrows the β elements of the protein structure. Th e dotted line indicates the place 
of the protein chain that must be autocatalytically cleaved to achieve maturation. For hints on stereviewing, see the caption to Fig. 2

tensities of the refl ections in the diff raction pattern 
subsequently became the basis for solving the crys-
tal structure. Strictly speaking, the crystallographic 
analysis produces electron density maps, which, in 
a fashion similar to geographical maps, outline the 
landscape of electron distribution in the molecules 
forming the crystal (Fig. 2). Th e peaks on these 
maps will thus represent the atoms of our molecules 
and with suffi  ciently good resolution it may be even 
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Crystallography is the most powerful and reliable 
method allowing the functioning of biological mac-
romolecules to be understood, by studying their 
complex three-dimensional structures. At the same 
time, it produces the most appealing and gratifying 
views of this amazing world at the atomic level.
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Fig. 4. Elements of the catalytic apparatus of EcAIII. Th e white crescents highlight the oxyanion holes for the autocatalytic (left) and aspara-
ginase (right) reactions. In the left panel, the cleaved bond is between residues with numbers 178-179. In this case, a water molecule (Wat1) 
is part of the oxyanion hole. On the right, a yellow/red space-fi lling model of the substrate molecule is shown docked in the active site, ready 
for an attack by the 179 residue of the enzyme. Th e oxyanion hole in this case is completely diff erent

Latitudinal variability of climate warming impact on the 
growth and survival of Scots pine

J. Oleksyn | Institute of Dendrology | Polish Academy of Sciences

Given the current climate projections of warming 
by 1.4-5.8°C globally and 2.0-6.3°C in Europe by 
2100, climate change is likely to have impacts on 
the growth and survival of temperate and boreal 
trees in the coming century. It is generally thought 
that warming will enhance tree growth in cold re-

gions, unless temperature-induced drought stress 
becomes disproportionately important in control-
ling growth. However, accurately predicting such 
eff ects represents a critical research gap. We have 
recently assessed tree growth and survival in 283 
populations of Scots pine (Pinus sylvestris L.) origi-
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nating from a broad geographic range and grown 
at 90 common-garden experimental sites across Eu-
rope (Fig. 1), and in 101 populations grown at 14 
sites in North America. Growth and survival were 
analyzed in response to climatic transfer distance, 
defi ned as the diff erence in mean annual tempera-
ture (MAT) between the site and the population 
origin. Th e results of these long-term experiments 
indicate that, except for far northern locations in 
Europe (> 62°N), Scots pine trees will likely have 
reduced growth, reduced survival, or both, upon 
experiencing the 1 to 4°C increases in MAT pre-
dicted to occur in the coming century. Th ese results 
suggest that even modest climate warming may have 
negative consequences for the dominant Eurasian 
tree species across much of the southern portion of 
its range. Given the vast land coverage of pine and 
other temperate and boreal species, and the likeli-
hood of climate change, such responses will likely 
have considerable importance for future environ-
mental and human well-being.

Th e importance of temperature for Scots pine 
growth is shown by comparing local populations 
growing across the ≈25° latitudinal gradient (and 
the associated 14°C MAT gradient), representing 

the north-south range of the study sites in Europe 
(Fig. 2). Height growth varies by almost 40-fold, 
with far northern trees growing slower than trees 
located in warmer southern climate zones. In con-
trast, local populations are adapted for survival to 
local conditions, as no geographic or MAT-related 
pattern of survival was detected (Fig. 2). Diff er-
ences in growth along existing climate gradients 
refl ect both the relative suitability and optimality 
of the growth environment and ecotypic adaptations 
made by populations, both of which contribute to 
the enormous growth diff erences.

In order to separate temperature eff ects from 
potential photoperiod eff ects, we divided sites (and 
populations) into northern, central, and southern 
zones and assessed responses of northern popula-
tions (> 62°N) to diff erences between experimental 
site and seed origin mean annual temperatures 
(ΔMAT) among northern experimental sites 
(> 62°N) only, responses of central populations 
(57-61°N) to ΔMAT among central zone experi-
ments (57-61°N) only, and responses of southern 
populations (50-53°N) to ΔMAT among southern 
zone experiments (50-53°N) only. Th ese analyses 
therefore represent combined cross-site and cross-

Fig. 1. Location of experimental common-garden provenance sites. Sites are coded by the seven diff erent experimental series 
shown in the lower right. Blue color denotes the range of Scots pine. Diff erent symbols denote distinct major provenance 
experiments (see Reich & Oleksyn 2008 for details)
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Fig. 2. Height growth increment (cm year-1) and survival 
(%) of local Scots pine populations (population that origi-
nated closest to each site, on average within 0.5° latitude 
and 0.9° longitude) in relation to site latitude (°N) (R2 = 0.83, 
P < 0.0001 for height growth and R2 = 0.02, P = 0.64 for 
survival). Trees were an average of 18 years old at the time 
of measurement

Fig. 3. Mean height growth increment (cm year-1) and survival (%) of Scots 
pine populations (at an average age of 18 years) in relation to diff erences 
between experimental site and seed origin mean annual temperatures 
(ΔMAT), for populations both originated and growing within three latitu-
dinal bands (50-53, 57-61 and ≥62°N, with average site origin MAT of 7.0, 
3.5 and 1.0°C, respectively). Linear and second-order polynomial regressions 
were used. Th e individual population by ΔMAT responses were grouped by 
0.5° ΔMAT increments. All relations of survival to ΔMAT (R2 ≥ 0.46, P ≤ 
0.03) and height increment growth to ΔMAT (R2 ≥ 0.65, P ≤ 0.0001) were 
statistically signifi cant. Yellow shaded areas represent the shift from popula-
tion site origins to sites warmer by 0-3°C, which is a conservative estimate 
of the climate warming expected during the coming century

population contrasts. Populations in diverse parts 
of the species range responded diff erently to ΔMAT 
(Fig. 3). 

Survival and height growth of northern popula-
tions at northern sites (> 62°N) were both posi-
tively related to ΔMAT, with the survival responses 
flattening out with very modest warming. In 
 contrast, survival and height growth of southern 
populations at southern sites (50-53°N) were both 
negatively related to ΔMAT, especially at 
ΔMAT > 0°C (Fig. 3). Responses of central popula-
tions at central sites were intermediate. Examination 
of relationships with a variety of seasonal and an-
nual climate metrics suggests that temperature is 
the environmental factor that best explains these 
responses, with MAT the best measure of tempera-
ture in this data set. Th e diff erences in response to 
increasing ΔMAT between the northern (positive) 
and southern (negative) populations support the 
likelihood of a temperature-dependent response, as 
photoperiodic eff ects are not known to result in 
divergent responses.

Assuming a northward shift of MAT zones, our 
results suggest that growth performance at a given 
MAT will deteriorate as that zone moves north in 
the southern part of Scots pine range, and that 
growth and survival will initially improve as a given 

MAT zone moves north in the northern part of the 
range. Th is follows from the transfer functions that 
showed populations moved from a colder site per-
formed better than local ones in the north. 

It is not clear why Scots pine growth and sur-
vival in the northern part of the range will initially 
improve with increased MAT, as northern popula-
tions are often considered to have limited growth 
potential compared to those from much further 
south. However, our study focuses on modest dif-
ferences in height growth of relative near neighbors 
(Fig. 3). Additionally, it is possible that the poor 
growth of far northern populations in common 
garden studies is most notable when they are moved 
to radically diff erent photoperiods (and climates), 
which is not the case herein. Finally, it is known 
that Scots pine populations from colder environ-
ments often show higher tissue nitrogen concentra-
tions and higher metabolic rates than populations 
from warmer environments when grown in com-
mon gardens. Th ese kinds of responses are often 
interpreted as a result of selection for high potential 
metabolic rate in order to maintain even a modest 
achieved metabolic rate under the cold temperatures 
of northern sites. Although such traits of northern 
ecotypes could contribute to the responses seen in 
this study, data are unavailable to test this idea. 
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perature responses in northern and southern popu-
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Pleistocene evolutionary history of Central 
and Eastern European populations of the Clouded Apollo 
(Parnassius mnemosyne)

M.K. Konopiński | Institute of Nature Conservation | Polish Academy of Sciences

Th e butterfl y genus Parnassius sp. has always 
commanded enormous attention from entomolo-
gists. Th ousands of specimens from various species 
belonging to this genus have been gathered in many 
museum collections around the world. Parnassiana 
Nova – a series of publications dedicated merely to 
new fi ndings within subfamily Parnassinae – was 
issued by German entomologist Curt Eisner, en-
compassing 58 issues released in years 1954-1983. 
One of the most intensively studied species of Par-
nassius sp. is P. mnemosyne. Over 200 subspecies of 
P. mnemosyne have been described based on geo-
graphic distribution and morphological diff erences, 

and various aspects of its biology have been analyzed 
by scientists from many countries. Nevertheless, the 
phylogeography of this species and its subspecies 
taxonomy remained unconfi rmed by any genetic 
evidence. 

Pleistocene climatic oscillations were a driving 
force of major demographic changes in many spe-
cies. Both the distribution of species and the distri-
bution of genetic variation within them were often 
shaped by cycles of expansion and contraction re-
lated to glacial-interglacial periods in the late Pleis-
tocene. In the paper described here (Gratton et al. 
2008) we attempted to resolve the late Pleistocene/
Holocene history of selected populations of P. mne-
mosyne. Sequence variation of a 931 bp fragment of 
the mitochondrial gene encoding cytochrome oxi-
dase subunit I (COI) was used to analyze genea-
logical relations between mitochondrial lineages of 
this species. Th is is probably the fi rst phylogeo-
graphic study relying mostly on pinned museum 
specimens as a source of DNA. Th e reason such an 
approach was taken was that P. mnemosyne is cur-
rently extinct or considered endangered in many 
parts of its range, rendering it virtually impossible 
to obtain samples from many important locations. 
Special experimental design allowed for the ampli-
fi cation of DNA extracted even from over-100-year-
old specimens (Konopiński 2008). Parnassius mnemosyne – mating pair, female above
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Parnassius mnemosyne occurs over a wide geo-
graphic range from the Pyrenees to the Altai Moun-
tains. Our study focused on the populations from 
Central and Eastern Europe and forms part of 
wider phylogeographic study of this species 
(Konopiński, Gratton, Okarma, Sbordoni, unpub-
lished). Th e group of populations contain haplo-
types forming a distinct, monophyletic clade on 
a phylogenetic tree of P. mnemosyne. Th e geograph-
ic range of this clade does not overlap with the 
ranges of other clades within this species, except for 
a narrow zone on the northern slopes of the Cau-
casus, where it meets haplotypes typical to Cauca-
sian populations.

Th e distribution of haplotypes on the study area 
show clear patterns of expansion from a few glacial 
refugia located in Central Europe. Th e most pos-
sible locations of the refugia are the Eastern Alps 
and Balkans, supported by relatively high variation 
in these regions. It is also possible that during the 
Last Glacial Maximum (LGM) there were glacial 
refugia located further North, on the southern slopes 
of the Western Carpathians, which may be sug-
gested by the occurrence of a highly divergent, en-
demic haplotype in this area. Three spatially 
segregated lineages indicate the directions of expan-
sion of the species after the LGM. (Fig. 1). 

Th e variation found in the lineage expanding 
along the eastern coast of the Baltic Sea (EN) was 
used for calibration of the molecular clock mutation 
rate in the analyzed fragment of mtDNA. Taking 
into account that this area was covered by perma-
frost until the Holocene it is certain that there were 
no suitable habitats for P. mnemosyne during that 
time. Th us it is expected that the variation found 
there in the lineage EN arose in loco in the Holocene. 
Using the beginning of Holocene – the earliest pos-
sible moment of expansion – as a calibration point 
leads to a mutation rate of 0.096 substitutions/
million years. Th is mutation rate is over 8-fold 
higher than the conventional mutation rate usually 
used for molecular clock calibration in studies on 
Lepidoptera. Th ese fi ndings support the ‘time-de-
pendency’ mechanism suggested by Ho et al. (2005). 
Using the new mutation, the divergence between 
lineages originating from Alpine and Balkan refugia 
is placed to ca. 19 000 years before present (ap-
proximately fi tting the timing of the LGM). Th is 
would suggest that the pattern of fl uctuations of 
range and size of populations during the Pleistocene 
were much more complex than previously thought. 

Th e expansion of P. mnemosyne started 5 000-11 000 
years before present, which is consistent with 
Holocene climate warming. 
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Fig. 1. Probable location of glacial refugia during LGM and expansion paths 
of Parnassius mnemosyne in Central and Eastern Europe
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The important role of matrix metalloproteinase 9 (MMP-9) 
in epileptogenesis

G.M. Wilczyński | L. Kaczmarek | Nencki Institute of Experimental Biology | 
Polish Academy of Sciences

fl ammation, and cancer. Our recent studies have 
also suggested that matrix metalloproteinase 
9 (MMP-9) plays an important role in synaptic 
plasticity, learning and memory (Nagy et al., 2006; 
Okulski et al., 2007). As epileptogenic plasticity 
involves extensive nervous tissue remodeling, we 
decided to examine the potential pathogenic role of 
MMP-9 in two distinct animal models of TLE: 
kainate-evoked epilepsy and pentylenetetrazole 
(PTZ) kindling-induced epilepsy.

Kainate is a neurotoxic agonist of glutamate re-
ceptors which induces severe status epilepticus, lead-
ing to neurodegeneration in all hippocampal 
subfi elds, except for the dentate gyrus (DG). Instead 
of dying, the granule neurons of the DG undergo 
a sequence of plastic phenomena including (i) prun-
ing of dendritic spines, and (ii) axonal sprouting 
that involves ingrowth of mossy fi bers (granule cell 
axons) into their parent dendritic fi eld to make 
recurrent excitatory connections. Th e sprouting is 
believed to underlie spontaneous seizures that occur 
in kainate-treated animals after some latency period. 
It is of great interest to note that kainate strongly 
upregulates MMP-9 in the DG.

Kindling is a repeated electrical or chemical 
stimulation of the brain that initially does not in-
duce seizures, but eventually leads to lowering of 
the seizure-threshold, and fi nally to the occurrence 

Fig. 1. Defi ciency of epileptogenesis in MMP-9 KO mice (left) and increased susceptibility to epileptogenesis in rats overexpressing MMP-9 
in neurons (right; Syn-MMP-9); see Wilczyński et al., 2009 for details
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Epilepsy is a chronic neurological disorder, af-
fecting 1-3% of mankind. It is defi ned by recurrent 
spontaneous seizures that may be generated by syn-
chronous fi ring of localized groups of neurons, 
called epileptic foci. Temporal lobe epilepsy (TLE) 
is the most common type of epilepsy in adults. It is 
characterized by the presence of epileptic foci lo-
cated within the hippocampal formation, amygda-
la, or temporal neocortex. Unfortunately, in as many 
as 70% of patients, TLE is intractable by pharma-
cologic treatment and requires brain surgery for 
seizure control. Accordingly, there is an urgent need 
to understand the molecular mechanisms of this 
severe disease. Aberrant synaptic plasticity has been 
postulated to underlie formation of epileptic foci, 
and thus molecules implicated in plasticity off er an 
interesting clue towards understanding the dis-
ease.

Matrix metalloproteinases (MMPs) form a large 
family of structurally related zinc-dependent, cell-
membrane-bound or secreted proteinases that are 
considered to be major executors of extracellular 
matrix (ECM) remodeling throughout the body, 
and to be of pivotal importance in cancer invasion 
and metastasis. In the adult brain, MMPs have re-
peatedly been implicated in various pathologies, 
including acute and chronic neurodegeneration (e.g. 
in ischemia, trauma, and Alzheimer’s disease), in-
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of spontaneous seizures that are the hallmark of 
epilepsy. Kindling is not associated with overt neu-
rodegeneration, yet it induces excessive sprouting 
of mossy fi bers and synaptogenesis mainly within 
the mossy fi bers’ normal terminal fi eld, e.g. at the 
CA3 pyramidal cells dendrites.

Importantly, mechanisms similar to those operat-
ing in kainate- and/or kindling-induced animal 
epilepsy, occur during the course of TLE (albeit in 
a diff erent time-frame), as demonstrated by au-
topsy studies of human epileptic brains.

Using MMP-9 gene-knockout mice as well as 
a novel model of MMP-9 overexpressing rats we 
have created, we have shown that MMP-9 plays 
a major role in epileptogenesis in the PTZ-kindling 
model (Wilczyński et al., 2008, see Fig. 1). We have 
further demonstrated that MMP-9 protein and en-
zymatic activity are upregulated in hippocampal 
synapses upon kainate seizures, contributing to re-
modeling of dendritic spines and aberrant synapto-
genesis. Our studies have clinical implications as 
they identify MMP-9 as a potential pharmacologi-
cal target in epilepsy.
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Division III – Mathematical, Physical, and 
Chemical Sciences covers scientifi c activity in the 
fi elds of astronomy, physics, mathematics, and 
chemistry. Th e Division consists of 70 members of 
the Academy (41 full members and 29 correspond-
ing members) plus 45 foreign members. It is with 
deep sorrow that we note that Professors Andrzej 
Hulanicki, Zbigniew Jedliński, and Jan Łopuszański, 
full members of the Division, passed away in 
2008. 

Division III coordinates the activity of 14 re-
search institutes, currently employing 1012 staff  
members (compared to 1003 in 2007) pursuing 
fundamental research in domains represented in the 
Division as well as in various applied research fi elds. 
In 2008 the institutes carried out 955 (1119 in 
2007) research projects, 167 (166) of which were 
foreign. Over the past year, researchers from the 
Division’s institutes published 2017 (2063) papers 
in refereed journals of international circulation, and 
the institutes were engaged in editing 14 (14) sci-
entifi c journals. 

Twelve of the institutes affi  liated with the Divi-
sion are authorized to confer doctorate (PhD) de-
grees, while 11 may confer habilitation (DSc) 
degrees. Th e institutes run their own four-year post-
graduate studies leading to PhD degrees, or par-

ticipate in such programs conducted by local 
universities. Scientists from the institutes are also 
engaged in teaching and joint research programs in 
collaboration with neighboring universities. 

Procedures carried out in 2008 for the nomina-
tion of institute directors for the next term led to 
the appointment of the following new directors: 
Marek Chmielewski at the Institute of Organic 
Chemistry, Marek Jeżabek at Henryk Niewodni-
czański Institute of Nuclear Physics, and Sylwester 
Porowski at the Institute of High Pressure Physics.

Six scientifi c committees encompassing a total 
of 284 members are affi  liated with the Division. 
Four of them deal with the branches of knowledge 
represented within the Division – astronomy, chem-
istry, mathematics and physics – and function on 
a permanent basis. Th e other two – the Committee 
on Analytical Chemistry and the Committee on 
Crystallography – are appointed for the same term 
as the Academy’s Presidium. As bodies representing 
the entire scientifi c community, the scientifi c com-
mittees express expert opinions, discuss research 
priorities, and are engaged in organizing scientifi c 
events and publishing journals. Committees associ-
ated with the Division play the role of National 
Committees within the scope of their disciplines 
and represent the Polish scientific community 

In the center Prof. M. Heller – winner of the 2008 Templeton Prize, and Prof. J. Jurczak – chairman of Division III 

Mathematical, Physical, and Chemical Sciences 
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among corresponding international scientifi c or-
ganizations. 

Th e institutes and committees of Division III are 
involved in publishing numerous scientifi c journals: 
Acta Physica Polonica A, Artifi cial Satellites – Plan-
etary Geodesy, and Molecular Physics Report in the 
domain of astronomy and physics, Polish Journal of 
Chemistry, Chemia Analityczna (Analytical Chem-
istry), and Polish Journal of Applied Chemistry in the 
domain of chemistry, Fundamenta Mathematicae, 
Studia Mathematica, Acta Arithmetica, Colloquium 
Mathematicum, Annales Polonici Mathematici, Bul-
letin Polish Acad. Sci. Math. and Dissertationes Math-
ematicae in the domain of mathematics. 

In 2008 the Division remained committed, di-
rectly or via its committees, to the promotion 
of gifted high school and university students; 
the International PhD Studies established in affi  li-
ation with Division III in 2000 has continued this 
program. Th e Division’s institutes participate in 
International EU Programs, and specifi c attention 
is paid to activities pursued through centers of excel-
lence. Close collaboration with scientifi c societies 
active in the domains represented in the Division 
has been continued. During the present term of 
offi  ce of the Academy authorities, Division III is 
headed by Prof. Janusz Jurczak as chairman, and 
Prof. Jacek Kossut and Prof. Jerzy Zabczyk as dep-
uty chairmen. 

Two plenary sessions of Division III were held 
in 2008. Th e spring session took place at the Insti-
tute of Catalysis and Surface Chemistry in Kraków, 
at which the achievements of the Institute of Ca-
talysis and Surface Chemistry and the Institute of 
Nuclear Physics were presented and a new scheme 
of institute evaluation was discussed and accepted. 
Th e fall session was devoted to the discussing the 
draft statues for the Polish Academy of Sciences 
prepared by the Ministry of Science and Higher 
Education. Th e President of the Academy, Professor 
M. Kleiber, attended the session, presented Acad-
emy’s point of view, and chaired the discussion.

As is traditional, the Division granted its annual 
prizes in 2008. Th e prestigious M. Skłodowska-
Curie Award was bestowed upon Prof. Janusz 
Lewiński from the Institute of Physical Chemistry, 
Polish Academy of Sciences, and Warsaw Univer-
sity of Technology for a cycle of 15 papers and 2 
patents, all devoted to metalo-organic compounds 
of group II and group III with an emphasis on reac-
tions with molecular oxygene. Th e Division III 
research awards, in turn, were given as follows: the 
W. Sierpiński Award in mathematics went to Assoc. 
Prof. Grzegorz Karch from Wrocław University for 
a series of papers on the asymptotics of nonlinear 
evolution equations, the S. Pieńkowski Award in 
physics and astronomy to Dr. Przemysław Piekarz 
from the Henryk Niewodzniczański Institute of 

Th e ceremony of granting the Division III Awards. From left: Dr. P. Piekarz, Prof. M. Kleiber (President of the Academy), 
Prof. J. Lewiński, Prof. J. Jurczak (chairman of Division III), Assoc. Prof. W. Dzwolak, Assoc. Prof. G. Karch
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Nuclear Physics for research on the mechanism of 
the Verwey transition in magnetite, and the W. Kołos 
Award in chemistry to Assoc. Prof. Wojciech Dz-
wolak from the University of Warsaw and the In-
stitute of High Pressure Physics for papers on the 

termodynamics and structural aspects of protein 
aggregates with an emphasis on chiral bifurcation. 

Various members and employees of the Division 
earned numerous honors and distinctions in 2008 
for outstanding achievements in science.

Verwey transition in magnetite: Cooperative 
electron-phonon scenario

P. Piekarz | Henryk Niewodniczański Institute of Nuclear Physics | Polish Academy of Sciences

Magnetite (Fe3O4), known also as lodestone, 
was already discovered back in ancient Greece and 
its extraordinary magnetic properties have fasci-
nated people throughout the history of physics. 
More than 70 years ago, a puzzling new phenom-
enon, a phase transition with a characteristic jump 
in electric conductivity at Tc = 121 K, was observed 
by Verwey. In spite of intensive research, a micro-
scopic theory of the Verwey transition long remained 
out of reach and only during recent years has a co-
herent picture of this phenomenon emerged. Our 
theoretical work has solved many problems associ-
ated with the Verwey transition and substantially 
contributed to the current understanding of its 
mechanism.

Th e theoretical description of electron systems is 
based on two fundamental and mutually exclusive 
ideas. One is the idea of weakly interacting electrons, 
lying at the heart of single-electron approaches such 
as the Fermi liquid theory of metals and the density-
functional theory, providing a basis for the band 
structure calculations and related ab initio methods. 
Th e other basic idea connects the insulating behavior 
of many compounds, e.g. the transition-metal oxides, 
with strong electron Coulomb interactions. A pos-
sible transition between a metallic and insulating 
state, driven by the local electron interactions, was 
fi rst put forward by Mott and became one of the most 
fascinating phenomena in solid state physics.

Th e mechanism of a phase transition usually in-
volves a breaking of the symmetry of one phase and 
the appearance of an order parameter in the other, 
low-symmetry phase. Th ere are two main concepts 
of the Verwey transition, which assume diff erent 
mechanisms of symmetry breaking. According to 
Verwey’s original idea, the conductivity in magnet-
ite decreases due to electron localization and charge 

ordering on iron atoms. In this model, the distribu-
tion of Fe+2 and Fe+3 ions, stabilized by the long-
range Coulomb interactions, breaks the symmetry 
of the high-temperature metallic phase. However, 
diff raction measurements of the crystal structure at 
low temperatures did not confi rm such an ionic 
order, pointing instead to a rather diff erent sce-
nario. It assumes that the phase transition is driven 
by atomic displacements, which breaks the cubic 
symmetry (Fd3m) and induces the monoclinic 
phase (P2/c). Th e structural instability would cor-
respond to a condensation of some phonon mode 
with a simultaneous change of the electronic prop-
erties. No soft mode, however, was detected and 
a standard phonon mechanism of the Verwey tran-
sition was questioned.

Our studies used the density-functional theory 
to determine the electronic, structural, and dynam-
ical properties of magnetite. Th e on-site Hubbard 
interaction U between electrons in the 3d states on 
iron was included in the LDA+U approximation. 
Focusing on the eff ect of phonons on the crystal 
and electron structure, we discovered that the nature 
of the electron-phonon coupling changes radically, 
when these local electron correlations are taken into 
account. For a realistic value of U = 4 eV, the pho-
non mode with the X3 symmetry strongly couples 
to electrons, lowering the energy of the system and 
generating the gap in the electron density of states 
(see Fig. 1). Th us, the X3 mode is responsible for 
the metal-insulator transition, which explains the 
drop in conductivity. Th is result is fi rmly supported 
by the group theory analysis that established two 
primary order parameters: X3 and δ5. Th e mono-
clinic symmetry P2/c results from a coupling be-
tween the order parameters and simultaneous 
condensation of both phonon modes. 
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orbital order with a fractional charge distribution 
on irons. Th e existence of similar charge-orbital 
ordering in the monoclinic phase has been detected 
by resonant x-ray scattering measurements. Th ere-
fore, the phase transition is associated with sym-
metry breaking in both the electron and lattice 
subsystems, and the interplay between them is es-
sential for the appearance of the low-temperature 
insulating phase. 

Th e mechanism we have presented here explains 
a majority of the experimental facts related to the 
Verwey transition. It establishes the role of electron 
interactions and the electron-phonon coupling, con-
necting the two main concepts of the Verwey tran-
sition into one coherent scenario. 
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A natural question arises: Why do electron cor-
relations modify electron-phonon interactions so 
strongly? Th e answer is as follows. In the partially 
occupied 3d states on iron, the repulsive Hubbard 
interaction U reduces electrons’ mobility and in-
creases their tendency towards localization. Th is 
process activates the orbital degrees of freedom, 
leading to preferential occupation of t2g states at 
the Fermi level. Th is breaks the symmetry of the 
wave function and lowers the energy of the system 
(denoted by the arrow in Fig. 1). Since a new ground 
state is degenerated in the cubic symmetry, a lattice 
distortion is necessary to stabilize the long-range 
order. Th is happens exactly when the cubic crystal 
is distorted by the X3 phonon. It opens the gap by 
splitting the t2g states and stabilizes the antiferro-

Fig. 1. Total energy as a function of the X3 phonon amplitude. 
Th e blue arrow denotes the energy decrease due to the or-
bital ordering. Th e insets present the electron density of states 
for the metallic (Fd3m) and the insulating (Fd3m+X3) phase 

Activation of dioxygen by zinc alkyls: A new look 
at an old problem

J. Lewiński | Institute of Physical Chemistry | Polish Academy of Sciences

Many important biological and industrial pro-
cesses are based on metal alkylperoxo systems, which 
are involved in various radical transformations. Al-
kylperoxo metal intermediates can decompose in 

distinct pathways and generate diff erent reactive 
oxygen species, and the control of these systems 
presents a continuous challenge for chemists. In this 
regard, the activation of dioxygen by the main group 
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metal alkyls and related zinc alkyls, aff ording the 
corresponding metal alkylperoxides, particularly 
remains a largely unexplored area, despite extensive 
literature on this subject. Interest in reactions of 
zinc alkyls with dioxygen has persisted for over 160 
years since the pioneering studies by Frankland in 
1849, and the nature of the products formed in 
these reactions has been a subject of intense contro-
versy. According to common belief the initial step 
is often followed by a cascade of fast reactions, lead-
ing to one or more fi nal products, with little op-
portunity for detecting intermediates. For these 
reactions a textbook free radical chain mechanism 
is widely accepted. It assumes the initiation by ad-
ventitious alkyl radical R•. Th is view has  signifi cantly 
prevented the more rapid design and practical im-
plementation of O2- based reaction systems. 

Recent systematic investigations performed by 
our group have dispelled decades of uncertainties 
surrounding reactions of zinc alkyls with O2. For 
the fi rst time, we have provided effi  cient methods 
for selective oxygenation of zinc alkyls toward 
desired alkylperoxides, alkoxides, or oxides. For 
instance, we have demonstrated convincingly that 
at relatively low temperature, controlled oxygen-
ation of R2Zn compounds or their adducts with 
γ-picoline or tetrahydrofurane (THF) leads selec-
tively to the formation of RZnOOR or RZnOR 
species, respectively. As an example, selective 
oxygenation reactions of some tBu2Zn complexes 
are shown in Scheme 1. Additionally, our studies 

clearly indicate that the resulting alkylperoxide spe-
cies is usually not reduced by the second equivalent 
of the organozinc reagent, as commonly postulated, 
but forms with the latter a transient or relatively 
stable adduct. Th is is nicely demonstrated by the 
[EtOOZn(azol)]2[EtZn(azol)]2 adduct obtained in 
the reaction of O2 with EtZn(azol) (where azol = 
deprotonated 1-aziridine-ethanol) (Scheme 2).

Moreover, we have revealed a long-overlooked 
decomposition pathway of zinc alkylperoxides via 
homolysis of the O-O bond. Th e generation of 
Zn oxyl and RO• radicals from homolysis of the 
ZnO-OR bond was well-documented in the oxy-
genation of both dialkyl- and monoalkylzinc com-
plexes. For instance, in the case of the 
Me2Zn/R-DAB/O2 system (where R-DAB = 
1,4-di-tert-butyl-1,4-diaza-butadiene), homolysis 
of the O-O bond in the intermediate MeZnOOMe 
species leads to MeZnO• and MeO• radicals. 
Further in-cage transformations of the nascent 
MeZnO• radical with the parent Me2Zn molecules 
fi nally produce the oxo(methylperoxide) cubane 
[(ZnMe)6(μ3-OOMe)2(μ4-O)2(

tBu-DAB)2] 
(Scheme 3). 

Over a period of few days at 0°C, the latter 
oxo(methylperoxide)compound slowly undergoes 
further transformation to the double cubane 
oxo(methoxide) [(MeZn)3(μ3-OMe)3(μ4-O)(tBu-
DAB)]2Zn. To the best of our knowledge, there have 
been no reports on zinc methylperoxide complexes 
prior to these fi ndings and so far only one transition-
metal complex with an OOMe ligand has been 
structurally authenticated. Note that the homo-
lytic O-O bond cleavage to give metal oxo species 
is not a common mode of decomposition of the 
main-group-metal alkylperoxides, and this group of 
peroxides is usually thought to decompose to met-
al alkoxides. Th e revealed transformation of alkylp-
eroxides to oxo species is worthwhile because it is 
relevant to the recently developed methodologies of 
preparation of ZnO nanoparticles from well-defi ned 
zinc alkyl precursors. Th is study may also be of 

Scheme 1.

Scheme 2.

Scheme 3.
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importance in comprehending the mechanism op-
erating in radical organic reactions promoted by the 
R2Zn/O2 system.

Th e importance of zinc clusters supported by 
carboxylate ligand in diverse fi elds ranging from 
biochemistry and catalysis to materials science on 
the one hand, plus our own experience with the 
design, synthesis, and structure characterization of 
model organozinc complexes for various transforma-
tions on the other, have prompted us to investigate 
whether alkylzinc carboxylates are accessible, or if 
they can be used for the synthesis of zinc alkoxycar-
boxylates and other potentially useful clusters. When 
we were beginning our investigations, the chemistry 
of organozinc carboxylates was in its infancy and 
structural details for alkylzinc carboxylates were 
unknown. In our preliminary studies we have suc-
ceed in isolating the fi rst simple alkylzinc carboxy-
lates, and the structure investigations revealed that 
simple alkyl zinc carboxylates, i.e., the RZn(O2CR’)-
type complexes, tend to form a hexameric tubular 
structure in the solid state. In addition, we have 
provided insights into the previously unexplored 
oxygenation and sulfuration of alkylzinc complexes 
supported by carboxylate ligands as well as  developing 
a new effi  cient route to zinc oxo- and sulfi do-car-
boxylates (Scheme 4). Strikingly, detailed analysis 
of the crystal structure of the oxo carboxylate clus-
ter Zn4(μ4-O)(O2CPh)6 revealed that the Zn4O 
clusters self-assemble via complementary specifi c 
non-covalent interactions to produce an extended 
3D network. Th us, these results open up a new 
opportunity for developing microporous materials 
for hydrogen storage.

We have also found an unprecedented trans-
formation involving zinc alkylperoxides in the 
course of our very recent studies on the controlled 
oxygenation of EtZn(L1) complex, where L1 = mono -
deprotonated 2,5-bis[(2,6-diisopropyl-phenyl)aldi-
mino]pyrrole as a N,N,N-trifunctional supporting 
ligand, which was previously an unseen reaction 
pathway for both zinc and other metals alkylperox-
ides, namely the transformation of ZnOOR species 
into the corresponding zinc carboxylate unit 
(Scheme 5). 

Moreover, aside from any fundamental curiosity 
concerning the structure characterization of the fi rst 
zinc alkylperoxides or novel zinc alkoxides and ox-
ides, a plausible hypothesis concerning the reaction 
mechanism of zinc alkyls with O2 has certainly been 
advanced. Essentially, all our new data stand in 
contrast to the radical-chain mechanism, which has 
been widely accepted for decades but essentially fails 
to explain the product formation in the studied 
oxygenation of zinc alkyls. According to the newly 
proposed mechanism (Scheme 6), the initial step 

involves an O2 molecule attacking the three-coor-
dinate (or lower) metal center, which induces elec-
tron transfer from the Zn-C bond. Th is is followed 
by an insertion of O2 into the Zn-C bond to give 
the alkylperoxide ROOZn species.
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Accretion onto the black hole in the galactic nucleus: 
Three-dimensional hydrodynamical modeling

 

A. Janiuk | Nicolaus Copernicus Astronomical Center | Polish Academy of Sciences

Th e three-dimensional map of the density fi eld in the simulation. Color 
contours represent several isodensity surfaces, the density is given in the units 
of the density at infi nity. Th e size of the box shown is about 0.06 in the units 
of Bondi radius (RB = GM/cs

2, where M is the black hole mass, cs is the sound 
speed at infi nity). Th e time snapshot refers to about 13,000 orbital timescales 
at the inner radius

Th ere is growing evidence that most if not all 
galaxies, including our own Milky Way, host super-
massive black holes in their centers. Such a black 
hole may have a mass from millions to a billion 
solar masses, and is a source of an enormous gravi-
tational potential. Th e release of gravitational en-

ergy in the process of gas accretion onto the black 
hole is the most powerful known source of energy 
in the Universe.

Th e presence of a supermassive black hole in 
a galaxy’s center is responsible for its appearance 
as an “active galaxy” (AGN). Such activity manifests 
itself via an extremely bright nucleus, as well as the 
presence of emission lines produced in the very 
hot, ionized plasma located in the vicinity of 
the black hole. Also, some active galaxies appear 
very bright in the radio domain, as their nuclei 
emit powerful jests of plasma that are responsible 
for the radio emission. Th ese jets are produced close 
to the black hole horizon and expand along the 
symmetry axis of the disk formed by the accreting 
material.

Surprisingly, although they all host a black hole 
at their center, most galactic nuclei spend a substan-
tial fraction of their lives in an inactive, “quiescent” 
mode. Possibly, AGNs undergo a certain life cycle, 
during which activity periods are separated by qui-
escent periods and jet ejection events are episodic. 
Th e reasons for this may either be internal insta-
bilities in the nucleus, causing the activity to cease 
for a certain period of time, or external conditions. 
Th ese may involve mergers with other galaxies, or 
an insuffi  cient supply of material that contains 
enough angular momentum to constitute an accre-
tion disk.

Modeling of such an inactive mode is based 
typically on the assumption of radiatively ineffi  cient 
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accretion, which proceeds spherically onto the cen-
ter. Th e rate of accretion within the sphere of infl u-
ence of the black hole was derived analytically by 
Bondi (1952) in the 1-dimensional case, for a given 
density and temperature of material at infi nity. 
However, when some small angular momentum is 
contained within the gas, the material no longer 
radially falls onto the center, but forms a torus, 
supported by rotation and pressure. Th e accretion 
proceeds only through the poles, and its rate is much 
lower than the classical Bondi rate. Such a process 
has been studied numerically fi rst in 2-D, axisym-
metric simulations, and recently in 3-D. Th e phys-
ics of this model is of relevance for our galaxy’s 
center, where there are a lot of orbiting massive stars 
whose winds may provide low angular momentum 
gas. Th e stars do not have to be distributed axisym-
metrically. Also, as we discovered in our studies, the 
nonaxisymmetric eff ects may appear important dur-
ing the long term evolution of the fl ow. Th erefore, 
3-D modeling is of particular importance.

In our work (Janiuk et al. 2008), we made a num-
ber of fully 3-dimensional hydrodynamical simula-
tions using advanced numerical techniques. Th e 
massively parallel computations were run on mul-
tiprocessor computer clusters located at the Coper-
nicus Astronomical Center in Warsaw, the 

University of Nevada, Las Vegas, and the National 
Center for Supercomputing Applications at the 
University of Illinois at Urbana-Champaign. At the 
latter, we obtained a user account and time alloca-
tion based on the acceptance of two subsequent 
research proposals. Th e fi rst article of the series is 
already published in Astrophysical Journal, the main 
internationally recognized journal in astrophysics, 
whereas the follow-up article has been submitted. 
In the fi rst paper, we studied the fate of gas described 
with a polytropic equation of state with an index 
gamma=5/3, which corresponds to the gas pressure 
dominated media, well suited for the quiescent 
AGN. We found that after the torus formation, the 
accretion proceeds only through the polar funnel, 
and the rate at which the gas is consumed by the 
black hole, much lower than the Bondi rate and 
variable, is constrained by the shape and size of the 
torus instead of the conditions at infi nity. We also 
found that, for the azimuth-dependent distribution 
of the angular momentum, even a small amount of 
the nonrotating gas present close to the equator can 
signifi cantly aff ect the evolution and even prevent 
torus formation. Finally, we found that the torus, 
even for axisymmetric initial conditions, can even-
tually tilt from the equatorial plane and precess due 
to the acoustic instabilities in the highly supersonic 

Th e map of the density and velocity fi elds in the equatorial 
region. Th e spatial scale is given in the units of the Bondi 
radius. Th e density scale is logarithmic, in the units of the 
density at infi nity. Th e velocity arrows are not scaled by 
magnitude

Th e time profi le of the mass accretion rate onto the black 
hole, in Bondi rate units
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fl ow. Th e latter fi nding might be important for the 
interpretation of the jet-emitting sources, as recent 
observations show signs of jet reorientation and 
precession.

Th e follow-up paper will discuss the results for 
a diff erent microphysics, corresponding to objects 
other than AGN accreting black holes (protogalac-
tic disks, collapsars in the gamma ray bursts). Th e 
project recently involved a larger number of group 
members, including international collaboration 
with American universities, as well as prospective 
students whose interest in numerical astrophysics is 
still growing.

References
Janiuk A., Proga D., Kurosawa R. (2008). Nonaxisym-

metric eff ects in black hole accretion inviscid 
 hydrodynamics: formation and evolution of a tilt-
ed torus. Astrophysical Journal, 681, 58-72.

Nicolaus Copernicus Astronomical Center
ul. Bartycka 18, 00-716 Warszawa
phone: 48 (022) 651 05 00, 841 00 41
phone/fax: 48 (022) 841 00 46 
e-mail: camk@camk.edu.pl 
www.camk.edu.pl



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
TECHNICAL SCIENCES

53

Technical Sciences

Division IV – Technical Sciences covers all the 
disciplines of technical sciences, including acoustics, 
automation, biocybernetics, biomedical engineer-
ing, civil engineering, chemical and process engi-
neering, computer science, laser technology, 
materials science, mechatronics, mechanical engi-
neering, robotics, and mechanics of fl uids and  solids. 
At the end of 2008 the Division had 67 national 
members (36 of them full members, 31 correspond-
ing members) and 29 foreign members.

Th e Division supervises the work of 9 research 
institutes. Th ese institutes publish scientifi c journals 
mostly in Polish. Seven institutes publish journals 
in English: Control and Cybernetics, Biocybernetics 
and Biomedical Engineering, Archives of Hydroengi-
neering and Environmental Mechanics, Th eoretical 
and Applied Informatics, Transactions of the Institute 
of Fluid-fl ow Machinery, Archives of Metallurgy and 
Materials, Machine Graphics and Vision, Archives of 
Acoustics, Archives of Civil Engineering, Archives of 
Mechanics, Computer Assisted Mechanics and Engi-
neering Sciences, Engineering Transactions, Evolution-
ary Optimization (on-line), and Journal of Technical 
Physics.

Th ere are 16 scientifi c committees affi  liated with 
Division IV, composed of a total of 505 elected 
scientists involved in research in fi elds of techno logy. 
Th e activity of the committees in 2008 concen-
trated on supporting research and the popularization 
of science by organizing conferences and scientifi c 
symposiums (the overall number of such meetings 
was 136) and maintaining contact with foreign sci-
entifi c centers, organizations, and associations. Th e 
committees continued their publishing activities – 
editing 30 titles in 2008, including 18 quarterlies, 
14 of them fi nancially supported by the Polish Acad-
emy of Sciences.

Th e Division likewise continued to edit and pub-
lish its own scientifi c quarterly – Th e Bulletin of the 
Polish Academy of Sciences: Technical Sciences, listed 
on the Th omson Reuters Master Journal List. Par-
ticular issues in 2008 focused on the following 
themes: electronics, optoelectronics, dynamic sys-
tems, stability, controllability and automatic control.

Two plenary sessions were held in 2008. During 
the fi rst session held in Kraków on 10-11 April, the 
content of an appeal to the Warsaw authorities on 

behalf of the Warsaw Technology Park was discussed. 
Th e assembly also passed a resolution concerning 
the periodic appraisal of the institutes affi  liated with 
Division IV. Th e titles of Honorary Committee 
Chairmen were granted to Prof. Andrzej Rakowski 
(Committee on Acoustics) and Prof. Eugeniusz 
Ratajczyk (Committee on Metrology and Research 
Equipment). Two new corresponding members, 
Prof. Józef Korbicz and Prof. Marian P. Kaźmier-
kowski, presented their research achievements and 
fi elds of scientifi c interest. 

Th e second plenary session took place at the 
Institute of Biocybernetics and Biomedical Engi-
neering in Warsaw on 29 October. Th e fi rst part of 
the meeting allowed for discussion about the draft 
of a new act regulating the Polish Academy of Sci-
ences. Th e assembly worked out a common position 
on that matter. Th e results of the periodic evaluation 
of the institutes and data concerning the scientifi c 
journals of the Division were also reported. Th e 
Chairman of the Division presented the idea of 
publishing on-line scientifi c journals of the Polish 
Academy of Sciences on a platform for scholarly 
electronic content. Two new corresponding mem-
bers: Prof. Romuald Będziński and Prof. Jan M. 
Wójcicki presented their research achievements and 
areas of scientifi c interest.

Th e Division IV plenary session on 29 October 2008: the 
Chairman of Division IV, Prof. Władysław Włosiński, and 
his deputy chairman Prof. Andrzej Styczek (Institute of 
Biocybernetics and Biochemical  Engineering)
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At the end of this meeting the winners of the 
Division VI annual academic awards were also an-
nounced. Th e awards were bestowed upon: Dr. Jacek 
Leszczyński from the Gdańsk University of Tech-
nology in mechanics, Dr. Waldemar Rebizant from 
the Wrocław University of Technology, Dr. Oleg 
Maslennikov from the Koszalin University of Tech-
nology in electronics, Dr. Juliusz Orlikowski from 
the Gdańsk University of Technology in materials 
science, Dr. Małgorzata Sterna from the Poznań 
University of Technology in informatics, Dr. Robert 
Jankowski from the Gdańsk University of Technolo-
gy in civil engineering, and Dr. Adam Polak from the 
Wrocław University of Technology in  metrology.

Furthermore, in 2008 various members of the 
Division and employees of its institutes frequently 

earned honors and commendations for their out-
standing achievements in science. Honorary doctor-
ates were granted to: Prof. Kazimierz Th iel by the 
Warsaw University of Technology, Prof. Ryszard 
Tadeusiewicz by the Kraków University of Econom-
ics, the Lublin University of Technology and the 
Pedagogical University of Kraków, Prof. Daniel 
J. Bem by the Wrocław University of Technology, 
Prof. Michał Białko by the Gdańsk University of 
Technology, Prof. Jan Węglarz by the Gdańsk Uni-
versity of Technology and the University of Silesia, 
Prof. Tadeusz Kaczorek by the Łódź University of 
Technology and Białystok Technical University, and 
Prof. Roman Słowiński by the Technical University 
of Crete (Greece).

Th e ceremony of granting the Division IV scientifi c awards on 4 December 2008. From left: Prof. Wiesław Woliński, 
Prof. Stanisław Mossakowski (Chairman of Division I), Dr. Juliusz Orlikowski, Dr. Robert Jankowski, Dr. Oleg Maslennikov, 
Dr. Małgorzata Sterna, Dr. Waldemar Rebizant, Dr. Adam Polak, Prof. Michał Kleiber (President of the Academy), and re-
searchers from the Aleksander Krupkowski Institute of Metallurgy and Materials Science who won the “Gold Cross” Polish 
State Award – Dr. Ewa Bełtowska-Lehman, Prof. Jerzy Bonarski, Prof. Władysław Włosiński (Chairman of Division IV), and 
Dr. Jacek Leszczyński (A. Jaskot)

New mesoporous materials for selective sorption 
and catalysis

J. Mrowiec-Białoń | Institute of Chemical Engineering | Polish Academy of Sciences

Silica based materials with desirable sorption and 
catalytic properties (high activity and selectivity) 
have attracted much interest because of their poten-

tial application in catalysis, sorption, and separation 
processes. We have developed new highly porous 
materials with large specifi c surface area, easily 
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 accessible for larger chemical species due to the 
presence of very large mesopores. 

Th is research goal was achieved through the ap-
plication of ethyl silicate-40, a prepolimerized silane 
easily commercially available, as a silica precursor 
instead of tetraethyl ortosilicate, i.e. a more expen-
sive compound conventionally used in the sol-gel 
synthesis of silica materials. Additionally, the use of 
this unconventional silica precursor in the synthesis 
procedure, combined with templating of a porous 
structure by lyotropic liquid crystals or microemul-
sions, paved the way for fabrication of various 
 functional materials with notably improved proper-
ties, viz.: 
• very eff ective water vapor adsorbents with im-

proved porosity, which favor the lowering of water 
vapor desorption temperature, fi nally yielding an 
energy-saving process,
• stable heterogenic TiO2-SiO2 mixed oxides 

catalyst for selective oxidation of 2,3,6-trimethyl-
phenol (TMP) to 2,3,5-trimethyl-1,4-benzoquinone 
(TMBQ – a precursor of vitamin E) using an envi-
ronmentally friendly oxidant – hydrogen peroxide,
• low density silica xergels with larger specifi c 

surface area and pore volume than those found in 
corresponding materials synthesized using tetraethyl 
ortosilicate alone,
• composite materials – silica/heterpolyacid with 

attractive catalytic properties, 
• mesopore materials with attached functional 

moieties,
• silica monoliths with ultra large mesopores.
Detailed study of prepolimerized silica precur-

sors, obtained by partial hydrolysis of tetraethyl 
ortosilicate, allowed us to explain the positive eff ect 
of ethyl silicate-40 application on the porosity of 
low density xerogels (materials obtained by conven-
tional drying). Th is resulted from the stronger struc-
ture of the polymeric network due to a higher degree 
of silica condensation on the one hand, and the 
larger thickness of polymers on the other. Th ese gels 
appeared to be excellent supports of Ziegler-Natta 
catalysts for ethyl polymerization. 

Further improvement in porosity enlargement 
was made by introducing ca. 5 mol% of silanes 
modifi ed with amine groups together with ethyl 
silicate-40. Moreover, the presence of amine groups 
allowed for the attachment of the polyoxoanions 
containing isolated cobalt ions, which proved to be 
very active catalysts for the selective aerobic oxida-
tion of α-pinene.

In the case of TiO2-SiO2 aerogel catalysts, not 
only was porosity improved but materials with excel-
lent dispersion of isolated titanium ions within 
silica matrix were also obtained. Th e large density 
of heterolinkage Ti-O-Si had a direct eff ect on the 
catalytic activity, yet it appeared to result in not only 
high activity but also excellent selectivity in the 
TMP oxidation reaction. To obtain these materials, 
a two step process (acid/base) was proposed. First, 
hydrolysis of TEOS was carried out under acidic 
conditions, followed by addition of titania precur-
sor. Th e acid catalyzed step allowed the titanium 
dispersion to be controlled. Next ethyl silicate-40 
was added and the process was continued in the 
presence of ammonia to obtain homogeneous gel 
with a more robust skeleton. Finally, the gel was 

Fig. 1. TEM (top) and HRTEM (bottom) image of 
TiO2-SiO2 aerogels
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dried by supercritical carbon dioxide. Th e aerogels 
obtained using the proposed process had notably 
larger pore volume and specifi c surface area than 
those synthesized using tetraethyl ortosilicate alone 
(Fig. 1).

Further investigations were geared towards the 
functionalization of mesostructured cellular foams 
(MCFs) with very large mesopores, to achieve spe-
cifi c sorption and catalytic properties. Th e porous 
structure of theses materials is templated by oil-in-
water microemulsions. To elaborate the reproduc-
ible post synthesis functionalization method, 
knowledge of the precise concentration of hydrox-
yls on the silica surface was necessary, because these 

hydroxyls react with active species to form stable 
chemical bonds. We showed that the surface con-
centration of hydroxyls in MCFs can easily be de-
termined using thermogravimetry. Th e concentration 
of hydroxyls can be controlled by a suitable treat-
ment with water vapor followed by thermal treat-
ment at 200oC. This finding opened up the 
possibility of tailoring the concentration of organic 
groups, metals, or metal oxides on the MCFs’ sur-
face. A host of various functional materials were 
obtained – one prominent example being a com-
posite material of TiO2-MCFs type, which showed 
high catalytic activity in the α-pinene oxidation 
using H2O2 and also very good hydrothermal stabil-
ity (Fig. 2).

Th e well-known method of silica monoliths syn-
thesis using direct templating of liquid crystal 
phases under high surfactant concentration yields 
monoliths with small pores in the range of 3-7 nm. 
We showed that by means of controlled ammonia 
post synthesis treatment of pristine monoliths (be-
fore template removal) the size of these pores can 
increase up to 30 nm. Th e mechanism of this proc-
ess was proposed, consisting in the rearrangement 
of silica matrix structure from a template directed 
mesophase to the most typical colloidal gel (Fig. 3).
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solutions
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Laboratory for the exploration of virtual 3D environments

P. Głomb | K. Skabek | Institute of Th eoretical and Applied Informatics | Polish Academy of Sciences

Th e traditional understanding of photography 
or imaging is connected with “fl at” pictures of ob-
jects or scenes. Th e “three-dimensional” concept, 
on the other hand, is usually associated with phys-
ical objects; information about their parameters is 
contained in three dimensions (length, width and 
height). Current developments of digital technol-
ogy off er a range of new capabilities: the possibility 
to eff ectively represent the full (3D) shape of an 
object in computer memory, to present its image so 
that the user perceives it as having all three dimen-
sions like its real counterpart, and to create a rep-
lica of the object using special printing devices. Th e 
next step is to apply such computer capabilities to 
3D data: the archiving, transmitting, and processing 
of 3D models.

Th e largest consumer of those technologies is the 
entertainment industry, where the possibility of 
stereo display with free choice of viewpoint does 
much to enhance the presentation of content. How-
ever, there exist many other practical applications, 
such as support for planning medical operations, 
the archiving of cultural objects and works of art 
(especially if environmental or other factors make 
the original work short-lived), support for indus-
trial design and manufacturing (especially prototyp-
ing and adaptation), training, and education.

Work on image processing has been carried out 
at the Institute of Th eoretical and Applied Informat-
ics, Polish Academy of Sciences, since the 1980s 
and originally concentrated on the analysis of 2D 
images. A natural extension of this work is the 
processing of images in three dimensions. In the 
late 1990s such research concentrated on projects 
related to active stereovision using a set of cameras 
and spatial reconstruction by means of X-ray im-
ages. In 2004, the laboratory acquired its fi rst Koni-
ca-Minolta VI-9i 3D scanner, followed in 2008 by 
more equipment purchased thanks to European 
Structural Funds obtained in a consortium with the 
Silesian University of Technology and the Univer-
sity of Bielsko-Biała. Since then known as the Lab-
oratory for Exploration of Virtual 3D Environments 
(LEP3D), the lab is well equipped to pursue research 
and application projects related to 3D environ-
ments. Its equipment base consists of: scanning 
devices (Faro Platinum Arm, FARO LS 880 HE80 
and 3DMD face scanner) – see Fig. 1, motion cap-
ture kits (such as a ShapeWrap III capture suit, 
Shape HandPlus and DG5 Vhand gloves), a hand 
tracking system with force feedback (Immersion 
CyberForce), a PIONEER P3-AT mobile robot, 
a Dimension Elite printer for rapid prototyping of 
solid models (Fig. 2) and a 3D projection studio.

Fig. 1. 3D scanning equipment available at the LEP3D 
Laboratory, Institute of Th eoretical and Applied  Informatics

Fig. 2. Th is Dimension Elite device is a 3D printer for 
rapid prototyping of spatial models
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One part of the laboratory’s activities focuses on 
a research project investigating the 3D digitization 
of historic monuments. Th e aim of the project is to 
develop techniques for collecting, processing, and 
disseminating data about objects of cultural heritage. 
For this task, nicknamed “creating a Virtual Muse-
um,” we have developed a collection of software 
tools. Th ese tools support the complete synthesis of 
a spatial model, including partial or total automation 
of mesh data processing. Th e processing stages in-
clude: combining models from partial surfaces in 
diff erent scans (particularly from diff erent scanning 
devices); a hierarchical representation of surface data 
using progressive meshes [1], which refl ects the hu-
man perception of shapes and spatial relationships 
among objects; methods for mesh segmentation and 
searching for fragments or features; and the recon-
struction of meshes where measurement data is in-
complete so as to ensure a full covering of the object.

In another part of this project, selected items 
from the collection of the Museum in Gliwice were 
digitized and placed in a multimedia database. To 
manage the data processing tasks the ME3d system 
for mesh data handling was developed. Th is system 
has a modular architecture which facilitates the im-
plementation and testing of new methods. Th e de-
veloped technologies can be used to assist humans 
in the process of obtaining, processing, and present-
ing virtual exhibits. It also supports the virtual re-
construction of damaged or broken objects.

Developing human-computer interaction during 
3D visualization and exploration is an inherent part 
of research on 3D technologies. One important 
subject of our analysis is 3D man-machine interac-
tion using motion capture devices. Th is equipment 
enables precise measurement of human motion and 
is free of many undesirable eff ects observed during 
data acquisition using other sensors (i.e. cameras). 
We investigate diff erent aspects of the process of 
designing gesture-based interfaces: comparing ca-
pabilities off ered by diff erent physical sensors, 
choosing methods for gesture classifi cation, selecting 
a set (alphabet) of gestures such that the interaction 
will be perceived as natural, and handling issues of 
performance and ergonomics. Our experiments use 
a mobile exploration testbed built on a P3-AT robot, 
equipped with a stereo camera and a laser range-
fi nder. Some of our results were used to prepare the 
software for a device assisting the physical rehabili-
tation of children’s limbs, designed at the Silesian 
University of Technology [2].

In the fi eld of orthodontic applications the re-
search concentrated on the construction of a com-
prehensive patient model based on data from 
a variety of medical imaging devices, such as X-ray 
images, CT, or surfaces from 3D scanners. In par-
ticular, we have analyzed inaccuracies in the recon-
struction of a 3D surface on the basis of computer 
tomography using a tilted gantry [3]. Th e accuracy 
of our morphometric measurement methods was 
compared to data obtained from medical computer 
systems associated with CT devices. We have made 
a list of recommended modifi cations for applications 
to facilitate the morphometric diagnosis of the facial 
part of the skull for orthodontic purposes. Another 
research area is the implementation of a system for 
computer analysis of facial growth, taking advantage 
of the capabilities of the 3dMD face scanner.

Another area of research is the design and per-
formance analysis of algorithms for 3D image data 
compression, as previous research concentrated on 
stereo 2D image sequences. Among other achieve-
ments, we have designed methods for automati-
cally choosing compression system parameters for 
dedicated data sources [4]. Th is research has led to 
application prototypes, including a stereo codec; 
some of the analyzed algorithms were implemented 
in the VHDL description language for FPGA de-
vices and are currently used in professional docu-
ment scanners. For this research, the laboratory is 
equipped with a set of stereo camera pairs (togeth-
er with software for depth reconstruction) and 
a number of workstations for testing data processing 
architectures (including prototype boards for FPGA 
and DSP).

We are looking forward to tackling further re-
search goals, including: desigining biometric iden-
tifi cation methods from 3D face scans and human 
motion, creating interaction systems in virtual 
spaces, and analyzing the problem of network 
streaming of 3D data – including modeling, per-
formance analysis and other issues, collectively 
called “technologies for a 3D Internet.”
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A new electrostatic method for oil droplet separation from 
volatile fluids under high pressure

D. Butrymowicz | M. Lackowski | J. Karwacki | Robert Szewalski Institute of Fluid-Flow Machinery |
Polish Academy of Sciences

Introduction

Oil separation is a crucial problem for many 
contemporary technologies using volatile fl uids, 
especially for refrigeration, air-conditioning, heat 
pumps as well as ORC applications. All mechanical 
techniques used for oil separation from working 
fl uids refrigerant are ineffi  cient in most cases, espe-
cially for new fl uids of low greenhouse warming 
impact. Th erefore the application of this new elec-
trostatic method is expected to off er a much more 
effi  cient approach. Notably, this method has never 
been proposed for all kinds of volatile fl uids used 
in cooling technologies as well as ORC cycles op-
erating with the traditional and new pro-ecological 
substances. 

All kinds of compressors in cooling technologies 
require the use of a lubricant of specifi ed properties 
in relation to the working fl uid. Th e removal of 
small oil droplets is very diffi  cult mainly for droplets 
smaller than a few micrometers, especially using the 
conventional cyclones and fi lters. Th e presence of 
oil droplets in the system causes increased fl ow re-
sistance and hampers heat transfer especially in the 
evaporator and condenser, entailing a signifi cant 
drop in system effi  ciency. Th e negative impact of 
the presence of oil on heat transfer and the related 
decreased effi  ciency in the discussed systems has 
been presented in the literature (Butrymowicz et 
al., 2002, 2003). Th e new pro-ecological working 
fl uids and lubricants are usually much more hygro-

scopic, therefore the presence of even a small amount 
of moisture in the system can generate acids danger-
ous for the system components. Th e challenge of 
oil separation can therefore be thought as a crucial 
problem for several technologies.

Experimental apparatus and procedure

Th e mechanism of removing charged droplets 
from fl ow is presented schematically in Figure 1. As 
they fl ow through the removal section, charged oil 
droplets become defl ected in the electric fi eld to-
wards the collecting electrodes. Ions generated by 
corona discharge under high pressure vapor are used 
to charge the oil droplets. 

Fig. 1. Mechanism of oil droplet removal from fl ow in external electric fi eld 
and stream of ions
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perimental results presented in this paper indicate 
that the separation of oil droplets in an ion stream 
and external electric fi eld may be applied in systems 
operating with volatile fl uids.

Possible corona discharge infl uence on the chem-
ical stability of the working fl uid may deteriorate 
the electrostatic separation process. Experimental 
investigations have been carried out for ecologi-
cally safe refrigerant R-507, which is an azeotropic 

Fig. 2. Schematic diagram of electrostatic oil separation module

Fig. 4. Th e collection effi  ciency of oil separation vs. supply 
voltage and discharge current; measured in the middle scale 
industrial system shown in Fig. 3

Fig. 3. Photograph of experimental rig applied to middle-
scale industrial system

A schematic diagram of the oil removal section 
used in the experiments is presented in Figure 2. 
A grounded cylindrical tube electrode with a cen-
trally placed discharge electrode is used. Th e separa-
tion section was tested and applied to the middle 
scale industrial refrigeration system presented in 
Figure 3. Experimental results of oil droplet separa-
tion from high pressure refrigerant vapor fl ow were 
recorded; the relative content of oil droplets in fl ow 
vs. the supply voltage and discharge current is pre-
sented in Figure 4. Th e concentration of oil droplets 
in fl owing vapor is inversely proportional to the 
supply voltage and discharge current, with the curve 
of relative oil droplet content in refrigerant fl ow 
showing a stepped character. Increased supply volt-
age causes increased electric fi eld intensity and ion 
density in the oil separation zone. Th e electric fi eld 
intensity in the oil separation zone determines the 
force which infl uences the charged oil droplet trajec-
tory and the level of charge on the droplets. Th e ion 
density in the oil separation zone determines the 
rate of increase in charge on the droplets. Th e ex-
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mixture of refrigerants (50% R-125, 50% R-143a) 
and the results were presented in our paper (Lack-
owski et al., 2008). Th e chemical stability of refrig-
erant vapor was investigated by infrared 
spectroscopy, comparing infrared absorption spectra 
before and after discharge. We did not observe any 
changes in chemical composition after corona dis-
charge. Th erefore, the electrostatic separation system 
can be eff ectively used in all the systems  discussed.

Conclusions

Th is work has yielded experimental results of oil 
droplet separation from fl ow in the high pressure 
side of a refrigeration system. Electric fi eld inten-
sity strongly infl uences oil droplet removal effi  cien-
cy. Increased supply voltage leads to higher electric 
fi eld intensity and increased ionic current in the oil 
separation zone. A higher ionic current value caus-
es droplets to charge in less time. Electric fi eld in-
tensity in the oil separation zone determines the 
effi  ciency of the whole oil separation system. Th e 
presented results confi rm that the electrostatic oil 
droplet separation method may be eff ectively used 
in systems operating with volatile fl uids, and espe-
cially in modern refrigeration systems, as was proved 
experimentally.
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Uncertainties in inventorying and trading greenhouse gas 
emissions
Z. Nahorski | Systems Research Institute | Polish Academy of Sciences

Th e Earth’s rising temperatures and the hypoth-
eses that this is possibly caused by the rising con-
centration of greenhouse gases (GHGs) due to 
human activity is one of most important problems 
for the future of human civilization. One way of 
inferring the future content of GHGs in the atmos-
phere is by using mathematical and computer mod-
eling. However, modeling of GHG cycles 
encounters many diffi  culties in accurately describing 
the processes of emission, transport, chemical reac-
tions, and removal. For instance, inaccuracies stem 
from: (i) our poor understanding of many physical 
and biological processes involved in gas emissions 
and sequestrations, (ii) the long lifetimes of GHGs 
in the atmosphere, which require consideration of 

their transport not only around the whole globe but 
also typically into the mid-stratosphere, up to 
heights of 20-30 km, (iii) the insuffi  cient global 
network observing atmospheric concentrations, and 
(iv) the wide variability of the processes involved, 
with noticeable diurnal and seasonal cycles. 

An important part of modeling the transport and 
chemistry of GHGs is gauging their emissions into 
or removals from the atmosphere caused by human 
activity, which is suspected of driving the rise of 
GHGs concentration in the atmosphere. Th e fl ux-
es of GHG emissions and removals are not measured 
directly – rather, the inventories of emissions from 
diff erent sources as well as removals by sinks are 
assessed by their impacts multiplied by the emission 
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factors. Both these values are known with only lim-
ited accuracy, giving rise to uncertainty about the 
inventory.

Th e Kyoto Protocol process, the fi rst attempt to 
curb GHGs emissions on a global scale, divides 
emissions into categories, with the accuracy of emis-
sion assessments diff ering substantially by category. 
Th e emissions of carbon dioxide caused by the com-
bustion of fossil fuels, like coal, natural gas or oil, 
are known to within 5%, and for developed coun-
tries even to within 2%. Yet emissions of the same 
gas from other industrial processes may be known 
with 7% to 10% uncertainty, and for other gases, 
like methane, with uncertainty of up to 40%-50%. 
However, our most inaccurate estimates are for 
emissions from biological processes like wastewater 
or manure management, soil processes, agriculture, 
forestry, and activities connected with land use and 
land use change, involving uncertainties ranging 
from 70% up to even 150%-200%. When the pro-
portions of diff erent processes in a country’s econ-
omy are accounted for, the overall uncertainty of 
GHGs inventories for developed countries is around 
10%, whereas for developing countries it may stand 
at 20% or even higher. 

Th e countries that ratifi ed the Kyoto Protocol 
committed to reduce their GHG emissions by from 
5% to 8% (although some are allowed to continue 
to emit the same amount or even to increase emis-
sions). Th us the uncertainties about the countries’ 
inventories are mostly greater than their commit-
ments. Th erefore, confi dence about the declared 
fulfi llment of reduction commitments is low. Th e 
agreed commitment values are also used in GHG 
transport models. Th eir uncertainty adds to uncer-
tainties pertaining to other model components, but 
credibility is also important as it represents an input 
to the model, possibly decisive for the concentration 
changes.

Th e Kyoto Protocol envisages the trading of 
GHG emission limits. Such trading has actually 
already begun, for example within the European 
Trading System, albeit for a limited scope of emis-
sions: only for carbon dioxides with small uncertain-
ties; and between companies, not countries. Can 
trading between countries or companies with very 
diff erent uncertainties of emissions be possible, 
given the low credibility of some sellers?

Our work has proposed a method for solving 
these problems. For reasons of space only trade 
between companies will be discussed here – trading 
between parties that ratifi ed the Kyoto Protocol is 
considered in the references, where more details of 
the method presented and broader information can 
also be found. 

In the “cap and trade” system used in the Euro-
pean Trade System, the limits on emissions from 
chosen activities are ultimately distributed between 
companies within the European Union. Th us, the 
problem is to check if L, the given emission limit 
for a company, has not been exceeded, that is, if the 
unknown real emission of a party in a considered 
year x is not greater than L. Unfortunately, x is not 
known exactly, and only the available estimate of 
the emission xe can be calculated. Let us denote the 
upper spread of the estimate uncertainty by du (us-
ing dl for the lower spread). To be fully sure that 
a company fulfi lls the limit, its emission inventory 
should satisfy the following condition, see Fig. 1(a): 
xe + du ≤ L. Th is is, however, a very conservative 
condition, as the uncertainty spread can be quite 
large. A weaker condition is obtained if some risk 
α is taken that the party may not fulfi ll the agreed 
emissions obligation, see Fig. 1(b). After some al-
gebraic manipulations this condition can be written 
in a form where a part of the upper spread of the 
uncertainty interval is added to the emission esti-
mate before checking compliance. Th is can be also 

Fig. 1. Full compliance (a) and the compliance with risk α (b) in the interval uncertainty approach
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Fig. 2. Estimate of uncertainty distribution obtained using 
the Monte Carlo method

interpreted as indicating that some unreported emis-
sions, due to uncertainty, are included in the condi-
tion to reduce the risk of noncompliance.

Th is rule for checking compliance allows for un-
certainty to be incorporated into emission trading. 
Th e idea consists in transferring the uncertainty of 
the seller’s emission estimate to the buyer, together 
with the traded emission quota, and including it in 
the buyer’s emission balance. Th is idea results in the 
introduction of eff ective emissions, which depend 
on the uncertainty of the seller. Th e bigger the 
relative upper spread of the uncertainty interval of 
the seller, the smaller its eff ective emissions, and 
then the seller has fewer emissions to trade. Using 
this concept, we have outlined a market with eff ec-
tive emissions. 

Interval uncertainty does seem to be too ap-
proximate – see Fig. 2 for an example of uneven 
uncertainty distribution obtained for Austrian emis-
sions using the Monte Carlo simulation method. 
However, the results for the more general uncer-
tainty distributions can be, possibly approximately, 
reduced to those for the interval case, with larger 
values of α. Simulations have shown that for the 

original risk 0.05 the interval uncertainty approach 
can be used, with α = 0.3-0.4. 
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Agricultural, Forestry, and Veterinary Sciences

Th e year 2008 marked the beginning of the Di-
vision V management’s activities under the new term 
of offi  ce of Academy offi  cials (2007-2010); the Di-
vision’s Chairman is Prof. Andrzej Grzywacz and its 
Deputy Chairman Prof. Zygmunt Reklewski. At 
the end of 2008, Division V – Agricultural, For-
estry and Veterinary Sciences – included 35 na-
tional members of the Academy (19 full members 
and 16 corresponding members) plus 23 foreign 
members. It is with deep sorrow that we note that 
Prof. Szczepan A. Pieniążek and Prof. Zbigniew 
Gertych, full members of the Academy, passed away 
in 2008. 

Th ere were 16 Committees affi  liated with the Di-
vision, embracing a total of 466 members: the Com-
mittee on Agricultural Economics, the Committee 
on Agricultural Engineering, the Committee on Agro-
physics, the Committee on Animal Sciences, the 
Committee for Biology of Animal Reproduction, the 
Committee on Food Sciences, the Committee on 
Forestry Sciences, the Committee of Horticultural 
Sciences, the Committee on Land Reclamation and 
Rural Environmental Engineering, the Committee 
on Management of Mountain Regions, the Com-
mittee on Physiology, Genetics and Plant Breed-
ing, the Committee on Plant Cultivation, the 
Committee on Plant Protection, the Committee on 

Soil Science and Agricultural Chemistry, the Com-
mittee of Veterinary Sciences, and the Committee 
on Wood Technology. 

Two Division council meetings (on 28 April 
and 14 November) discussed the preparation of 
plenary sessions and the current activities of the 
Division.

Th e spring plenary session, held in Powsin on 
13-14 May, evaluated the activities of the Botanical 
Garden – Center for Biological Diversity Conserva-
tion in Powsin over the period 2004-2007. Th e 
annual report on the Division’s activities in 2007 
was accepted, the M. Oczapowski Medals granted 
in 2008 were approved, a proposal concerning hon-
orary membership in the Committee for Biology of 
Animal Reproduction for Prof. Stanisława 
Stokłosowa gained a positive opinion, information 
on the fundamental aspects of an amendment to 
the law regulating the Polish Academy of Sciences 
was presented, and the transformation of the Re-
search Center for Agricultural and Forest Environ-
ment into a full Institute was resolved. An analysis 
of the utilization of subsidies for statutory activities 
in the units of Division V within 2004-2007 was 
presented, together with adequate conclusions. Th e 
session accepted new regulations for awarding the 
Division V research prizes and distinctions, and 

Participants at the Division V plenary session held on 13-14 May 2008 in the Botanical Garden – Center for Biological Diversity Preservation 
in Powsin
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information on the “Days of Polish Science in Rus-
sia” was also given.

Th e second plenary session held on 19 November 
discussed and evaluated the activities of the Institute 
of Genetics and Animal Breeding at Jastrzębiec over 
the 2004-2007 period. Session participants were 
informed about the course of coordination and con-
sultation work concerning the anticipated law 
regulating the Polish Academy of Sciences, approved 
candidates for the Oczapowski Medal in 2008, and 
expressed a positive opinion on a proposal concern-
ing honorary membership in the Committee on 
Physiology, Genetics and Plant Breeding, for Prof. 
Maciej Zenkteler. Session participants chose the 
winners of the Division V scientifi c prizes for 2008, 
and were also informed about: the completion of 
the procedure to transform the Research Center for 
Agricultural and Forest Environment in Poznań into 
an Institute, the status of restructuring eff orts at the 
Research Station for Ecological Agriculture and 
Preservation of Native Breeds in Popielno, as well 
as on the election of foreign Academy members 
planned for 2009. 

Th e Michał Oczapowski scientifi c prize was 
granted to corresponding Academy member Zyg-
munt Pejsak from the National Veterinary Research 
Institute at Puławy, as recommended by the Com-
mittee of Veterinary Sciences, for his book Health 
Protection in Pigs. 

Research projects were commended as follows: 
a prize and diploma were awarded (1) to Assoc. 
Prof. Dariusz Gwiazdowicz from the Poznań Uni-
versity of Life Sciences, as recommended by the 
Committee on Forestry Sciences for his DSc (ha-
bilitation) thesis “Ascid mites (Acari, Mesostigmata) 
from selected forest ecosystems and microhabitats 
in Poland;” (2) to Assoc. Prof. Wiesław Olek from 
Poznań University of Life Sciences, as recommend-
ed by the Committee on Wood Technology, for his 
DSc (habilitation) thesis “Inverse modeling of bound 
water diff usion in wood;” (3) to the research team 
of Prof. Dariusz J. Skarżyński, Dr. Izabela Wocławek-
Potocka, Dr. Anna J. Korzekwa, and Dr. Mamadou M. 
Bah from the Institute of Animal Reproduction and 
Food Research in Olsztyn, as recommended by the 
Committee for Biology of Animal Reproduction, for 
their work on the “Contribution of immunological 
factors and non-nutritive feed components (phy-
toestrogens) in the regulation of corpus luteum 
functions in cows;” (4) to the research team of Prof. 
Marian Czauderna, Prof. Jan Kowalczyk, Dr. Ka-

tarzyna M. Niedźwiedzka, and Dr. Katarzyna Kor-
niluk from the Jan Kielanowski Institute of Animal 
Physiology and Nutrition, as recommended by the 
Committee on Animal Sciences, for their work on 
“Th e infl uence of conjugated linoleic acid isomers, 
polyunsaturated fatty acids n-3 and selenium com-
pounds added to feeds on the nutritional quality of 
animal products for human health;” while a di-
ploma was earned: (5) by the research team of cor-
responding Academy member Prof. Marek Świtoński, 
Monika Stachowiak, Assoc. Prof. Maciej Szydłowski, 
Dr. Agata Chmurzyńska, Dr. Izabela Szczerbal, and 
Dr. Mariusz Maćkowski from Poznań University of 
Life Sciences, as recommended by the Committee 

Th e ceremony for granting the Division’s awards and diplomas: Prof. Andrzej 
Grzywacz commending a team of researchers from the Institute of Animal 
Reproduction and Food Research (Polish Academy of Sciences) in Olsztyn. 
From left: Dr. Anna J. Korzekwa, Prof. Dariusz J. Skarżyński, Dr. Mamadou 
M. Bah

Participants at the ceremony for granting the Division V awards and 
diplomas
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on Animal Sciences, for their work on the “Geno-
mics of carcass fatness traits in pigs;” (6) by the 
research team of Prof. Zbigniew Zwierzykowski, Dr. 
Arkadiusz Kosmala, Elżbieta Zwierzykowska (Insti-
tute of Plant Genetics, Poznań), Assoc. Prof. Marcin 
Rapacz (Department of Plant Physiology, Univer-
sity of Agriculture in Kraków), Dr. Dagmara Gąsior 
and Dr. Mike Humphreys (Institute of Biological, 
Environmental and Rural Sciences, Aberystwyth, 
UK), as recommended by the Committee on Phys-
iology, Genetics and Plant Breeding, for their work 
on “Functional eff ects of gene introgression from 
the fescues to ryegrasses and genome structure of 
intergeneric hybrids;” (7) by the research team of 
Prof. Tomasz Motyl, Dr. Małgorzata Gajewska, Dr. 
Joanna Zarzyńska, Prof. Barbara Gajkowska, Dr. 
Monika Lamparska-Przybysz, Dr. Magdalena Górka, 
Dr. Agnieszka Jezierska, and Agnieszka Sobolewska, 
as recommended by the Committee of Veterinary 
Sciences, for the project “Molecular mechanisms of 
apoptosis and autophagy in mammary epithelial and 
cancer cells;” and (8) by the research team of Assoc. 
Prof. Henryk Zieliński, Anna Michalska, Prof. 
Halina Kozłowska, and Assoc. Prof. Mariusz Piskuła 
from the Institute of Animal Reproduction and 
Food Research in Olsztyn, as recommended by 
the Committee on Food Sciences, for work on 
“Antioxidative properties of plant raw materials and 
the products of their traditional processing.”

Th e highest scientifi c awards of Division V – the 
Michał Oczapowski Medals – were granted to: 
Prof. Marian Budzyński University of Life Sci-
ences, Lublin, Prof. Teodor Juszkiewicz (National 
Veterinary Research Institute, Puławy), Prof. Jerzy 
J. Lipa, corresponding member of the Academy 
(Institute of Plant Protection, Poznań), Prof. Dmytro 
Wojtiuk (Agricultural University in Kiev, Ukraine), 
as well as the Polish Journal of Veterinary Sciences – 
the periodical published by the the Committee of 
Veterinary Sciences, Polish Academy of Sciences, and 
the University of Warmia and Mazury in Olsztyn.

Th e Division V Laurel, an award established in 
2005, was conferred upon: Prof. Marek Kłodziński 
for outstanding contributions to the development 
of agro-economic sciences, Prof. Ryszard Badura for 
outstanding contributions to the development of 
veterinary sciences, Prof. Zdzisław R. Kawecki for 
outstanding contributions to the development of 
agro-economic and horticultural sciences, Prof. 
Włodzimierz Rajda for outstanding contributions 
to the development of land reclamation sciences, 

Prof. Tadeusz Caliński for outstanding contributions 
to the development of agricultural sciences, and the 
National Veterinary Research Institute at Puławy 
for outstanding contributions to the development 
of veterinary sciences.

A Division V seminar on “Achievements and 
problems of animal genetics and biotechnology” 
was held on 26 November, organized by the Com-
mittee on Animal Sciences. A ceremony for award-
ing the Division’s scientifi c prizes, distinctions and 
appointments was organized on 8 December. Th e 
“Pro Scientia et Vita” foundation, established by 
Division V members, provided fi nancial support for 
young scientists for the seventh year.

Th e scientifi c activities of the Division, its re-
search units, and its committees resulted in the 
publication of 23 scientifi c journal titles, including: 
Acta Agrophysica, Acta Physiologiae Plantarum, Ani-
mal Science Papers and Reports, Annual Review of 
Agricultural Engineering, Folia Forestalia Polonica 
(Series A and B), International Agrophysics, Inżynieria 
Rolnicza (Agricultural Engineering), Journal of An-
imal and Feed Sciences, Journal of Applied Genetics, 
Journal of Plant Protection Research, Journal of Water 
and Land Development, Polish Journal of Food and 
Nutrition Sciences, Polish Journal of Soil Science, 
Polish Journal of Veterinary Sciences, Prace i Materiały 
Zootechniczne (Livestock Research Papers and Com-
munications), Problemy Inżynierii Rolniczej (Prob-
lems of Agricultural Engineering), Problemy 
Zagospodarowania Ziem Górskich (Problems of Man-
agement of Mountain Areas), Reproductive Biology, 
Roczniki Nauk Rolniczych - Seria G (Annuals of 
Agricultural Sciences - Series G), and Zagadnienia 
Ekonomiki Rolnej (Problems of Agricultural Eco-
nomics). 

Th e Division published 8 titles issued by its com-
mittees as well as Postępy Nauk Rolniczych (Ad-
vances in Agricultural Sciences), the bimonthly 
publication of Division V – Agricultural, Forestry 
and Veterinary Sciences. Issues 524-533 of the non-
periodic series Zeszyty Problemowe Postępów Nauk 
Rolniczych (Advances in Agricultural Sciences – 
Problem Issues) were published in 2008, fi nanced 
by diff erent Polish scientifi c units, as well as issues 
13, 14 and 15 of Biuletyn Informacyjny Wydziału 
Nauk Rolniczych, Leśnych i Weterynaryjnych PAN 
(Information Bulletin of Division V – Agricultural, 
Forestry and Veterinary Sciences, Polish Academy 
of Sciences).
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Discontinuity, non-homogeneity and anisotropy 
in granular media

M. Molenda | J. Horabik | M. Stasiak | J. Wiącek | Bohdan Dobrzański Institute of Agrophysics | 
Polish Academy of Sciences

technologies utilizing the fl ow of gases through 
granular materials.

Strong eff ects of load asymmetry resulting from 
the preferred orientation of non-spherical grains 
were also observed in eccentrically fi lled or unload-
ed fl at-fl oor silos storing wheat. Eccentric fi lling 
followed by eccentric discharge either magnifi ed or 
reduced the non-uniformity of stress distribution, 
depending on the location of the fi lling and dis-
charge gates. In the case with both gates on the same 
side of the silo, the wall moments increased ap-
proximately 2.5 times. In the case where the fi lling 
chute and discharge orifi ce were located on opposite 
sides of the silo, the wall moments decreased ap-
proximately 2.6 times, following discharge initia-
tion.

One of the main technological questions pertain-
ing to materials composed of fi ne granules, such as 
food powders, is their fl owability. For instance, ex-
aminations were conducted to recognize interrela-
tions between the morphology and mechanical 
properties of dried potato protein and potato starch. 
Values of the fl ow function FF were found to be 
strongly infl uenced by morphology of single parti-
cles of powder (see Figure 1). Th e highest values of 
FF characteristic for cohesive materials were ob-
tained for dried potato protein. Th e lowest FFs, 

Granular materials play an important role in 
many industries, such as the structural, chemical, 
pharmaceutical, agricultural and food sectors. Such 
materials have properties between those of solids 
and liquids, and arguments have been made that 
they should be treated as a separate, additional state 
of matter in their own right. Industrial profession-
als acknowledge that the handling of bulk solid 
materials is one of the most important but least 
understood areas associated with most solid process-
ing plants. Beddings of granular materials as formed 
of discrete particles of various shapes, with friction 
acting in contact areas, are inherently discontinuous. 
Generally, they are also anisotropic, their physical 
properties diff ering when measured in various direc-
tions due to the bedding method and the load his-
tory. Methods used in designing technological 
operations and strategies of process control, based 
on the mechanics of continua, usually assume con-
tinuity and homogeneity of the material. Th is some-
times results in unreliable courses taken by 
processes or even in damage caused to equipment 
used. Th e following examples concerning granular 
agro and food materials were selected from several 
projects completed in our Laboratory to illustrate 
the sometimes astoundingly strong eff ects of mate-
rial packing structure on their properties. 

One set of experiments was performed to evalu-
ate the eff ect of seed shape and packing orientation 
on airfl ow resistance. Th e results have shown that 
pressure drop was strongly infl uenced by airfl ow 
direction in relation to the fi lling method. Th e ver-
tical direction was always higher than either hori-
zontal direction, with the pressure drop in the 
vertical direction a maximum of 2.1 times higher 
than in the horizontal direction. Asymmetric fi lling 
resulted in diff erences in pressure drop between two 
horizontal directions with a maximum factor of 2.2. 
Th e reason for this is the preferred orientation of 
non-spherical grains and shapes of interparticle 
spaces generated by a specifi c fi lling procedure. 
Variations in pressure drop can be a signifi cant fac-
tor in the design and operation of equipment in Fig. 1. Flow function for dried potato starch and potato starch 
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characteristic for easy fl owing materials, were found 
for potato starch and for granulated potato starch.

Industrial applications of numerical simulations 
of granular solid behavior have substantially in-
creased in the past two decades. Among the numer-
ous propositions put forward, the micro-structural 
approach appears to be particularly promising. Th e 
Discrete Element Method (known as DEM) initi-
ated in 1979 is one of the most frequently used. It 
is based on a computational technique, in which 
the positions and velocities of each particle are cal-
culated at each time step through integration of 
Newton’s equations of motion. Th e DEM was ap-
plied to study the infl uence of fi lling method on 
contact force distribution in wheat samples, which 
is of great interest to the designers of technological 
processes. Figure 2 presents the distributions of force 
chains in specimens fi lled with central or circum-
ferential streams. Th e lowest and the highest forces 
are marked by blue and red colors, respectively. For 
both fi lling methods, non-uniform force distribu-
tion in grain bedding was observed. Central fi lling 
resulted in vertically oriented force chains in the 
whole volume of the specimen, while circumferen-
tial fi lling resulted in a high concentration of verti-
cally oriented force chains in the center of the 
sample. 

Discontinuity, non-homogeneity, and anisotropy 
of granular media still pose numerous unresolved 
questions for science and technology. Industrial 
practitioners in many cases fi nd effi  cient solutions 

for technological problems based on experience and 
a trial-and-error method, but defi nitive solutions 
may be based on real answers to questions that 
should be based on research fi ndings. Numerical 
simulations seem to be a promising supplement to 
theoretical considerations and laboratory testing.
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Brassica napus L. microspore culture: Auxin efflux 
carrier proteins

E. Dubas | I. Żur | M. Wędzony | Franciszek Górski Institute of Plant Physiology | 
Polish Academy of Sciences
J. Custers | A. van Lammeren | H. Kieft | Wageningen University and Research Center 

cal auxin transport between those cells. Based on 
all observation we can suggest that as in zygotic 
embryos of A. thaliana, the direction of auxin fl ow 
is toward the distal cell of the fi lament.

Our results show for the fi rst time the func-
tional signifi cance of the suspensor in plant em-
bryogenesis, because microspore-derived embryos 
with suspensor-like fi laments exhibit the initial or-

Th e inaccessibility of the zygote and proembryos 
of angiosperms within the surrounding maternal 
and fi lial tissues has hampered studies on early plant 
embryogenesis. Androgenic embryo cultures are 
often used as alternative systems for physiological, 
molecular, and biochemical studies on early em-
bryogenesis. Th e Brassica napus microspore embryo 
culture system, wherein embryogenesis highly mim-
ics zygotic embryo development, serves as a new in 
vitro tool for studying the diverse developmental 
processes that take place during the early stages of 
plant embryogenesis from the early cell divisions 
onwards. In the course of these studies, we became 
interested in apical-basal polarity establishment of 
the young microspore-derived embryos with suspen-
sor like structure. For this purpose auxin effl  ux car-
rier proteins were being detected in the whole tissue 
diff erentiated embryos.

Embryogenic cultures producing microspore-
derived embryos with long, uniseriate suspensor-like 
fi laments were obtained by applying 24-hour (32°C) 
heat stress. Th e earliest studies using a B. napus mi-
crospore system revealed that the polarized growth 
of suspensor was marked before the fi rst asymmetric 
division of a microspore. As a result, two diff erently 
sized cells were observed in the vicinity of the spo-
roderm, a larger basal cell and a smaller apical cell. 
Subsequent divisions of the basal cell and its daugh-
ter cells led to uniseriate fi lament deve lopment.

Whole mount immunodetection experiments 
performed with PIN1 and PIN4 antibodies revealed 
that A. thaliana PIN1 and PIN4 antibodies de-
tected Brassica PIN proteins in microspore-derived 
embryos with suspensor-like fi laments (Fig. 1). Ad-
ditionally, western immunoblotting techniques re-
vealed the presence of endogenous PIN1 and PIN4 
in the whole protein extract of the Brassica napus 
embryos samples in comparison to the endogenous 
levels of these proteins in the seedlings of Brassica 
napus and Arabidopsis thaliana. Both tested antibod-
ies PIN1 and PIN4 were concentrated between the 
cells of the fi lamentous structures, indicating verti-

Fig. 1. Immunolocalization of PIN proteins in suspensor-like fi laments de-
veloped from Brassica napus microspores in culture, using anti-AtPIN1 (A, 
B) and anti-AtPIN4 (C, D) antibodies. PIN protein signals are in green and 
propidium iodide DNA counter stain is in red, while microspore exine walls 
show red autofl uorescence. (A, C) Surveys of whole fi laments, showing that 
most PIN protein signal is localized between adjacent cells. (B, D) Specifi c 
regions in diff erent optical sections of (A) and (C), respectively, showing that 
the PIN signal is mainly localized to the apical cell surface of cells in question; 
downward facing shoulder of PIN signal, separated from the cell above it (df 
in B), separately visible upper and lower membranes of two connected cells 
(ul in B), and separation of the two membranes due to plasmolysis (pl in D). 
Arrowheads in (A) and (C) point to apically-localized PIN protein in the 
distal-most cells of the fi laments. Bar 50=μm
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dered cell divisions and histodiff erentiation seen in 
zygotic embryos, whereas fi lament-less microspore-
derived embryos lack this early regularity and ini-
tially develop through a series of unorganized cell 
divisions.

Microspore-derived embryos of Brassica with 
suspensor-like fi laments can be used as a model in 
the study of embryo polarity establishment during 
zygotic embryogenesis.
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Extreme weather events and their impacts

Z.W. Kundzewicz | Institute for Agricultural and Forest Environment | Polish Academy of Sciences

Despite the costly disaster preparedness systems 
that are in place, weather-related disasters such as 
fl oods, droughts, strong winds, and heat waves con-
tinue to cause severe human and material damage. 
Globally, the costs of extreme weather events have 
risen by an order of magnitude in three decades, in 
infl ation-adjusted monetary units. In many areas, 
weather extremes are becoming more frequent and 
more severe.

One may seek an explanation in terms of chang-
es in socio-economic and terrestrial systems, 
e.g. land-use and land-cover change, the growing 
exposure and damage potential of increasingly 
wealthy societies. However, since the increase in 

damage has been stronger than population and eco-
nomic growth, the climate change track is very 
likely. 

Since in the global system everything is con-
nected to everything else (cf. Fig. 1), complex in-
terconnections and feedbacks need to be considered. 
Studying the impacts of and adaptations to climate 
extremes calls for disciplinary compartmentalization 
to be overcome. Weather extremes are of relevance 
to nearly all departments of the Polish Academy of 
Sciences. Earth sciences deal with the physics of 
climate extremes, their onset and mechanisms. Im-
pacts and adaptation are of interest to social and 
economic sciences, agriculture and forestry (produc-
tion damage), environmental sciences, technical 
systems (e.g. damage to infrastructure), and human 
health (e.g. hyperthermia and fl ood-related mortal-
ity and morbidity). 

Th e Institute for Agricultural and Forest Environ-
ment of the Polish Academy of Sciences (upgraded 
from its previous status of “Research Center” prior 
to 31 March 2009) has been involved in interna-
tional collaboration on climate extremes and their 
impacts for more than a decade. It was a consortium 
partner in the MICE (Modelling the Impact of 
Climate Extremes) integrated project of the 5th EU 
Framework Programme. In the 6th Framework Pro-
gramme, it has continued to address weather ex-
tremes in three integrated projects: ENSEMBLES 

Fig. 1. Scheme of system interlinkages: man, climate, water, 
soil
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(Ensemble-based Predictions of Climate Changes 
and their Impacts), ADAM (Adaptation and Miti-
gation Strategies), and WATCH (Water and Global 
Change) as well as in an ERA-NET project – CRUE 
(Coordination de la recherche sur la gestion des inon-
dations). It also participated in the integrated project 
“Extreme meteorological and hydrological events in 
Poland (Th e evaluation of events and forecasting of 
their eff ects for the human environment)” funded 
by the Polish Ministry of Science and Higher Edu-
cation.

River fl ooding is a category of weather extremes 
where, in recent decades, 12 events occurred in 
Europe with the number of fatalities exceeding 100 
in each, including the dramatic fl ood in Czech Re-
public, Poland, and Germany in July 1997. Projec-
tions (Kundzewicz et al. 2009) show increased 
precipitation intensity and fl ood frequency. For 30% 
of the area of Europe, the 100-year fl ood in the 
control period is projected to occur at least twice 
more frequently by the end of century (Fig. 2). 

Th e increasing pressure on scanty water resourc-
es, particularly in semi-arid and arid lands, is likely 

to be exacerbated due to climate change (Kundze-
wicz et al. 2007, Milly et al. 2008, Kundzewicz and 
Kowalczak 2009). Increases in temperature and 
changes in precipitation have a great impact on 
various sectors, above all on agriculture, where 
droughts and heat stress become more frequent and 
adversely aff ect crops. Weather extremes aff ect for-
ests and their ecosystem services. Th e fi re risk is 
expected to increase, accompanying changes in fi re 
hazard (due to climate change) and exposure (active 
aff orestation and abandonment of marginal agricul-
tural areas). Risk for wind damage in forests is ex-
pected to increase mainly as a consequence of 
increased exposure (total growing forest stock) and 
vulnerability (age class and tree species distribution), 
while wind changes are uncertain.

Since the cost of damages caused by natural dis-
asters is increasing, ways of counteracting it are 
being sought, such as mitigation of climate change 
(curing the sources of the malady) and adaptation 
to climate change impacts (treating the symptoms). 

Adaptation to fl oods aims to control the water 
masses (by storing them in reservoirs or constraining 

Fig. 2. Recurrence interval (return period) of today’s 100-year fl ood (i.e. fl ood with a recurrence interval of 100 years during 
the period 1961-1990) at the end of the 21st century (2071-2100), in case of scenario SRES A1B. (In collaboration with 
Dr. Hirabayashi)
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share of old and vulnerable forest stands are options 
for adaptation to strong winds.

An adaptation option to climate extremes that is 
advocated by the Poznań Institute is shelterbelts in 
the agricultural landscape (Fig. 3), which off er co-
benefi ts, enhancing ecosystem services.
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Milly P.C.D., Betancourt J., Falkenmark M., Hirsch 
R.M., Kundzewicz Z.W., Lettenmaier D.P., 
Stouff er R.J. (2008). Stationarity is dead: Whither 
water management? Science 319: 573-574.
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them between embankments) or to reduce the vul-
nerability and increase the resilience of human sys-
tems. A strategy of retreat from unsafe river fl ood 
plains to safe areas is a valid option.

Strategies of adaptation to a changing climate in 
agriculture include advancement of sowing dates, 
selecting shorter or longer cycle and drought-toler-
ant cultivar, and increased irrigation and fertiliza-
tion. Adaptation makes it possible to reduce the 
negative eff ects of climate change (e.g. decreasing 
water availability in Europe’s water-limited south). 

A change in tree species from conifers to broad-
leaves is an adaptation option eff ectively reducing 
fi re risk, while increased harvest level and reduced 

Fig. 3. Shelterbelts in the agricultural landscape of Poland’s 
Wielkopolska region (W.J. Kundzewicz)

“ANIMBIOGEN in EU” Centre of Excellence

J.O. Horbańczuk | C. Tomasik | Institute of Genetics and Animal Breeding | 
Polish Academy of Sciences

On 1 March 2009, the fi rst Polish project fi -
nanced under the Research Potential theme of the 
Seventh Framework Programme for research and 
technological development (FP7) of the European 

Union was launched. Th e project is called the  Centre 
of Excellence (CoE) in Genomics, Biotechnology 
and Quality of Animal Products in Sustainable 
Production Systems with Consideration of Ani-
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lence in Genomics and Biotechnology Improving 
Functional Traits of Farm Animals and Quality of 
their Products – ANIMBIOGEN, operated by the 
Institute in 2003-2006 and fi nanced under the EU 
Fifth Framework Programme (FP5). Th e research 
focus of the Centre is: animal breeding and genetics, 
quality of food of animal origin, sustainable animal 
production systems, animal welfare, functional ge-
nomics, reproductive biology, biotechnology, nu-
trigenomics, as well as the development of basic 
tools and technologies, including transcriptomics, 
proteomics, metabolomics and bioinformatics.

Th e high scientifi c quality of the Centre is assured 
by an International Advisory Board consisting of 16 
outstanding scientists from 8 Western European 
countries and Israel. Moreover, the selected key stra-
tegic partners of the Centre come from: the United 
Kingdom (University of Nottingham, School of 
Biosciences; Roslin Institute; Manchester University; 
Birmingham City University), the Netherlands 
(Wageningen University and Research Centre),  
France (INRA, CNRS), Germany (Research Insti-
tute for the Biology of Farm Animals in Dummer-
storf, University of Munich, Research Institute of 
Rural Areas, Forestry and Fisheries in Trenthorst, Uni-
versity of Hohenheim, and European Molecular 
Biology Laboratory), and Italy (University of  Teramo).

Th e operational objectives of the project include: 
improving the quality and management of research, 
boosting the numbers and training of research staff , 
acquiring research equipment, increasing the 
number and value of the FP7 interdisciplinary re-
search projects in cooperation with renowned for-
eign research institutions,  increasing the number 
and value of projects involving the participation of 
SMEs and industry from the agri-food, biotechnol-
ogy and biomedical sectors, and increasing in the 
number of original papers published in recognized 
journals covered by JCR. 

With a view to achieving the project objectives, 
a coherent set of activities to be undertaken at the 
Centre is planned:
• Exchanging know-how and experience by 

twinning, networking and two-way secondments of 
staff  with European partner institutions
• Recruiting incoming experienced researchers
• Organizing international conferences and 

workshops
• Cooperating with the Centre's International 

Advisory Board 

mal Welfare – “ANIMBIOGEN in EU” and is 
implemented by the Institute of Genetics and Ani-
mal Breeding (Polish Academy of Sciences) in 
Jastrzębiec near Warsaw. 

Th e objective of the FP7’s Research Potential 
(REGPOT) theme is to stimulate the realization of 
the enlarged European Union’s full research poten-
tial by unlocking and developing the research po-
tential in the EU’s “convergence regions” and 
outermost regions, and helping to strengthen the 
capacities of their researchers to successfully par-
ticipate in research activities at the EU level. Among 
the 475 projects submitted to the REGPOT call for 
proposals in 2008, 30 projects were prepared by 
Polish institutions and only 2 Polish projects were 
accepted for funding. Apart from the Institute of 
Genetics and Animal Breeding of the Polish Acad-
emy of Sciences (IGAB PAS), another successful 
institution was the International Institute of Mo-
lecular and Cell Biology. While the overall success 
rate in this call was 6.7%,  it should be noted that 
the IGAB PAS project received a maximum score 
of 15/15 points from the external experts and was 
ranked 1 in the list of projects accepted for funding.

Th e “ANIMBIOGEN in EU” CoE project will 
be carried out in 2009-2012. It represents a con-
tinuation and development of the Centre of Excel-

ELISA/EIA method used to detect antibodies in animal 
serum (A. Jóźwik, E. Kościuczuk)
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WP 1. Sustainable systems of animal production 
for product quality, consumer health, animal welfare 
and the protection of biological resources

WP 2. Molecular biology tools in animal breed-
ing and health and product quality assessment 

WP 3. Improving the effi  ciency of basic and 
advanced reproductive technologies as a tool for 
multiplying valuable genotypes of farm animals

WP 4. Cooperation with SMEs and industry
WP 5. Promotion and dissemination
WP 6. Coordination and management

ANIMBIOGEN in EU
Institute of Genetics and Animal Breeding
ul. Postępu 1, Jastrzębiec,
05-552 Wólka Kosowska
phone: 48 (022) 756 17 11
fax: 48 (022) 756 14 17
www.ighz.edu.pl

• Acquiring, developing, and upgrading research 
equipment 
• Establishing and intensifying cooperation with 

SMEs and industry, including participation in Tech-
nology Platforms
• Promoting and disseminating activities, in-

cluding participation in national and international 
fairs, brokerage events, and meetings. 

Th is will enable the realization of interdiscipli-
nary research projects at the Centre in cooperation 
with foreign strategic partners under the EU Seventh 
Framework Programme, in the following areas: qual-
ity of raw materials and products of animal origin 
produced in sustainable production systems, animal 
welfare, genomics and biotechnology, that will con-
tribute to the development of knowledge-based bio-
economy.  

Th e implementation of project activities is di-
vided into the following six work packages (WP):



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
MEDICAL SCIENCES

75

Medical Sciences

Division VI – Medical Sciences represents the 
medical scientifi c and academic community in Po-
land (including universities, institutes, and respec-
tive academic schools), promotes research in 
medicine, pharmacy, physical training, and health 
education as well as supervises research activity at 
the institutes affi  liated with the Division. Th e Divi-
sion’s chairman is Prof. Wojciech Kostowski (cor-
responding member of the Academy), a psycho- and 
neuropharmacologist, and its deputy chairmen are 
Prof. Sławomir Majewski (corresponding member 
of the Academy), a dermatologist and immunolo-
gist, and Prof. Jacek Zaremba (corresponding mem-
ber of the Academy), a specialist in clinical genetics 
and neurology.

As of the end of 2008 there were 19 full members, 
17 corresponding members, and 22 foreign mem-
bers of the Division. Th ree members of the Division 
passed away in 2008: Prof. Jan Ryżewski, Prof. Ta-
deusz Orłowski, and Prof. Jerzy Stachura.

Division members actively participated in the 
preparation of opinions and expert studies on vari-
ous regulations, laws, and acts for the Polish Govern-
ment and Ministry of Health. At the initiative of 
Prof. Janusz Limon, members of the Academy 
signed a letter to the Prime Minister presenting 
comments on a proposed project to reform the 
Polish Academy of Sciences (signed by 89 Academy 
members). One recently established form of Divi-
sion VI’s activity, called the “Online Medical Uni-
versity,” was continued in 2008 with the presentation 
of two lectures: “What is known about depression” 
(Prof. Wojciech Kostowski) and “Medical improve-
ment of man” (Prof. Jerzy Vetulani). Division mem-
bers published a report on Arterial hypertension, the 
present situation and research and organized a press 
conference on “Arterial hypertension – medical and 
sociological problems.” Th e Division supported an 
international conference on “Pheochromocytoma,” 
35 other scientifi c events organized by the Division’s 
Committees, and actively participated in the Science 
Festival in Jabłonna in September. 

In April 2008 the former Center of Medical Bi-
ology in Łódź formally began operations under its 
new status as the Institute of Medical Biology.

Two plenary sessions of the Division were held 
in 2008. At the session on 13 March, Prof. Andrzej 

Pilc from the Institute of Pharmacology in Kraków 
presented a lecture on “Methods for assessing the 
scientifi c activity of researchers and research groups,” 
with commentary on this lecture given by Prof. 
Andrzej K. Wróblewski. Th e members of the Divi-
sion accepted its Annual Report for 2007 and 
modifi ed the regulations for awarding the Doctor 
Wacław Mayzel Medical Laurel. Th e Division ap-
proved the scientifi c and organizational activity of 
two Institutes evaluated in 2008: the Mirosław Mos-
sakowski Medical Research Center in Warsaw and 
the Institute of Pharmacology in Kraków.

At the session on 30 October 2008 a special lec-
ture was delivered by Prof. Marek Niezgódka (Direc-
tor, Interdisciplinary Center for Mathematical and 
Computational Modeling, University of Warsaw) 
on “Th e open future of science.”

Th e Division gave its 2008 awards and prizes as 
follows: Th e Jędrzej Śniadecki Medal went to Prof. 
Tadeusz Mazurczak from the Mother and Child 
Institute in Warsaw for his achievements in the fi eld 
of clinical genetics, pediatrics, and pre- and postna-
tal diagnostics of genetically determined disorders. 
Th e Division’s Individual Scientifi c Prize went to: 
1) Prof. Andrzej Pilc from the Institute of Pharma-
cology in Kraków for a series of studies on m/Glu 
and GABA-B receptors for aminoacids as target for 
action of potential antidepressant drugs 2) Prof. Rafał 
Suwiński from Maria Skłodowska-Curie Memorial 
Cancer Center and Institute of Oncology (Gliwice) 
for a series of publications on Non conventional 

Ceremony at which the Division VI Awards were conferred
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schemes of fractionation of irradiation in pre- and 
post-operative radiotherapy. A collective award went 
to: Prof. Sergiusz Jóźwiak form the Child’s Health 
Center (Warsaw), Dr. Jarosław Jóźwiak and Dr. 
Paweł Włodarski from the Medical University of 
Warsaw for their publication Possible mechanisms of 
disease development in tuberous sclerosis. Moreover, 
a special prize – the Doctor Wacław Mayzel Medi-
cal Laurel – was awarded to medical students Piotr 
Filipczak (Silesia University in Katowice), Aleksan-
dra Borczyńska (Adam Mickiewicz University in 

Poznań), and Joanna Michałowska (Medical Acad-
emy in Wrocław).

Th e Division gave its approval to the evaluation 
of the scientifi c and organizational activity of two 
Polish Academy of Sciences institutes: the 
L. Hirszfeld Institute of Immunology and Experi-
mental Th erapy (Wrocław) and the Institute of Hu-
man Genetics (Poznań).

Division VI members published a total of 161 
papers in 2008, mainly in international journals, as 
well as actively participating in various conferences 
and symposia. 

In all, there are fi ve research institutes affi  liated 
with the Division VI: the M. Mossakowski Medical 
Research Center in Warsaw, the L. Hirszfeld Insti-
tute of Immunology and Experimental Th erapy in 
Wrocław, the Institute of Pharmacology in Kraków, 
the Institute of Human Genetics in Poznań, and 
the Institute of Medical Biology in Łódź.

Four scientifi c journals are published by the 
medical institutes: Archivum Immunologiae et Th er-
apiae Experimentalis, Folia Neuropathologica, Polish 
Journal of Pharmacology, and Postępy Higieny i Me-
dycyny Doświadczalnej (Advances in Hygiene and 
Experimental Medicine). Th e Division also supports 
the Polish Journal of Food and Nutrition Sciences, 
co-edited by the Scientifi c Committee of Human 
Nutrition affi  liated with the Division.

Th e Division supervises the activity of 11 scien-
tifi c committees (with over 300 members in all), 
and 76 subcommittees (over 1100 members) which 
represent the medical sciences in Poland. Th e chair-
persons of the committees, mostly non-members of 

The Jędrzej Śniadecki Medal winner – Prof. Tadeusz 
Mazurczak from the Mother and Child Institute in Warsaw 

From left: Prof. Wojciech Kostowski (chairman of the Division VI), Prof. 
Andrzej Górski (vice-president of the Academy), Prof. Andrzej Pilc (winner 
of the Jędrzej Śniadecki Scientific Award), Prof. Tadeusz Mazurczak 
(winner of the Jędrzej Śniadecki Medal)

Students awarded with the Doctor Wacław Mayzel Medical 
Laurel
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the Academy, participate in plenary sessions of the 
Division, and enjoy equal rights with the Academy’s 
members except with regards to electing candidates 
to become the Academy’s new members. Each com-
mittee establishes special commissions related to 
various fi elds of medical research; such commission 
members are in a large part drawn from outside the 
committee body.

Th e Division organizes the international repre-
sentation of medical and biomedical disciplines in 
Poland, via national committees of the Polish Acad-
emy of Sciences. Prof. Wojciech Kostowski, chair-
man of Division VI, represents the Academy to the 
Council of International Organizations of Medical 
Sciences (CIOMS), whereas Prof. Jacek Zaremba 
represents the Academy to the European Academies 
Science Advisory Council (EASAC). Prof. Andrzej 
Trzebski represents the Polish Academy of Sciences 
to the European Medical Research Councils Stand-
ing Committee of the European Science Foundation 
(EMRC ESF). Th ere are 7 national committees 

affi  liated with the Division: the National Commit-
tee for Cooperation with the International Union 
of Physiological Sciences (IUPS), the National 
Committee for Cooperation with the International 
Union of Pharmacology (IUPHAR), the National 
Committee for Cooperation with the International 
Union of Immunological Societies (IUIS), the Na-
tional Committee for Cooperation with the Inter-
national Union of Nutrition Sciences (IUNS), and 
the National Committee for Cooperation with the 
International Council of Medical Societies 
(ICOMS). Th e Academy is also represented by the 
National Committee for Cooperation with the In-
ternational Council on Laboratory Animal Science 
(ICLAS) and represents Polish scientists to the In-
ternational Federation of Societies of Electron Mi-
croscopy (IFSEM).

A foreign member of Division VI – Prof. Harald 
zur Hausen – received the 2008 Nobel Prize in 
Medicine for his achievements in the fi eld of HPV-
associated oncogenesis. 

Restoration of the aurochs, an extinct species

R. Słomski | D. Lipiński | M. Szalata | Institute of Human Genetics | Polish Academy of Sciences
A.M. Dzieduszycki | M.S. Ryba | Polish Foundation for Restoration of the Aurochs
J. Zeyland | H. Frąckowiak | Poznań University of Life Sciences 
K. Wielgus | Institute of Natural Fibres and Medicinal Plants in Poznań
Z. Smorąg | National Research Institute of Animal Production in Balice

Investigations launched in 2007 into the DNA 
of the aurochs – an animal that went extinct in 
Poland in the 17th century – have yielded very 
interesting results and fi t very well into the global 
trend of research on extinct animal species. Only 
a few years ago any deliberation on this subject 
would have been considered pure science fi ction or 
loose references to the well-known Spielberg fi lm 
Jurassic Park. However, it has yet again turned out 
in scientifi c research that there is no place for the 
opinion that something “will never be possible.” 

When embarking on such investigations into 
aurochs DNA we already had some experience with 
ancient DNA, having studied mitochondrial human 
DNA dating back 3000 years. Th e fi rst step in our 
studies on the aurochs was to obtain and analyze its 

DNA, so as to identify DNA similarities and dif-
ferences between the aurochs and domestic cattle 
as well as other related species. Th e second impor-
tant move has been to prepare a DNA library of the 
aurochs, which is currently being gradually reviewed. 
So the question now is: Is it possible to think about 
reconstructing this extinct species at this stage, i.e. 
with information about its DNA structure at our 
disposal? An affi  rmative answer to this question is 
still received with considerable disbelief. Neverthe-
less, at the beginning of this year, New Scientist 
presented a list of species that could be “brought 
back to life” in near future, including the woolly 
mammoth (Mammuthus primigenius), sabre-toothed 
tiger (Smilodon fatalis), short-faced bear (Arctodus 
simus), Tasmanian tiger (Th ylacinus cynocephalus), 
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glyptodon (Doedicurus clavicaudatus), woolly rhi-
noceros (Coelodonta antiquitatis), dodo (Raphus 
cucullatus), giant ground sloth (Megatherium amer-
icanum), moa (Dinornis robustus), Irish elk (Mega-
loceros giganteus), giant beaver (Castoroides ohioensis), 
the nearly extinct gorilla (Gorilla gorilla) as well as 
Neanderthal man (Homo neanderthalensis).

Another factor encouraging research on ancient 
DNA is the emerging ability to prepare synthetic 
organisms. A good example here can be found in 
the fi rst synthetic bacteria that can live on its own, 
Mycoplasma laboratorium (381 genes), which was 
obtained at the J. Craig Venter Institute from Myc-
oplasma genitalium (482 genes) – the smallest ge-
nome occurring naturally. A new genome without 
infectious properties was obtained in January 
2008. 

In mid-2008, the authors of an article entitled 
“Resurrection of DNA function in vivo from an 
extinct genome” (Pask et al., 2008) published in the 
PLoS ONE journal reported that they had suc-
ceeded in obtaining expression in mouse embryos 
of the collagen gene enhancer of the Tasmanian 
wolf, an extinct marsupial, which indicated that the 
regulatory element introduced into the mouse ful-
fi lled its function. All over the world, the result of 
this experiment was referred to as the “revival” of 
an extinct species and attention was focused on the 
possible recognition of genetic information of ex-
tinct animals. Similar investigations on aurochs 
DNA are being conducted by a team of researchers 

supervised by Professor Ryszard Słomski at the 
Poznań University of Life Sciences and at the Insti-
tute of Human Genetics, Polish Academy of Sci-
ences in Poznań.

Th e species investigated in our laboratories – the 
aurochs (Bos primigenius Bojanus, 1827), also known 
as the urus – is a mammalian species extinct since 
1627. Both descriptions preserved in old chronicles 
and wood engravings show it to have been very 
similar to large cattle species. Th e aurochs/urus fi rst 
disappeared fi rst in Western Europe and by the 14th 
century they were only to be found in the Mazowsze 
region in central Poland, the privilege of their hunt-
ing resting solely with princes. Th e aurochs was 
a massive animal with a trunk measuring up to 
3.2 m, its tail 1.4 m long, standing 1.9 m high at 
the withers and weighing 800 kg. Th ere was a con-
siderable diff erence in size between males and fe-
males. Aurochs had characteristic brown-black fur 
with a lighter stripe running along their back and 
a curly forehead. Th ey had twisted horns up to 
80 cm long with ends pointed to the sides. Avail-
able data indicate that there were still over 50 indi-
viduals living in this region in 1559, only 24 animals 
left in 1599, and only 1 cow and 3 bulls left in 1602. 
Th e last bull was killed in 1620, the last cow seven 
years later. It was originally believed that their disap-
pearance was triggered by a disease they contracted 
from cattle pasturing near the primeval forests.

Research into aurochs DNA was initiated in Po-
land by the Polish Foundation for the Restoration 

Fig. 1. DNA sequence of clone 19 obtained by cloning a DNA fragment of the aurochs into a vector. Th e performed analysis 
led a 415-base-pair-long sequence to be deciphered. A fragment of the sequenced DNA is shown above, the entire deciphered 
sequence below. Th e DNA sequence printed in red font corresponds to the sequence presented as a graph
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rected.” Attention has also been focused on the need 
to protect wildlife and on the huge diffi  culties in-
volved in the recognition of extinct species. Soon, 
DNA studies will also tell us about the closest rela-
tives of the aurochs.

References
Dzieduszycki A.M., Słomski R., Ryba M.S. (2008). 

Czy tur powróci do polskich lasów? [Will the Aurochs 
Return to Polish Forests?]. Bibliotheca Th urcoviana, 
Turek.

Smorąg Z., Słomski R., Modliński J.A. (2008). Od 
genomu tura po ksenotransplantacje [From the Au-
rochs Genome to Xenotransplantation]. Ośrodek 
Wydawnictw Naukowych, Poznań.

Słomski R., Dzieduszycki A.M., Lipiński D., Szalata 
M., Zeyland J., Wielgus K., Frąckowiak H., Smorąg 
Z., Ryba M.S. (2008). Analiza DNA tura (Bos 
primigenius) [Analysis of Aurochs DNA]. Nauka, 
4, 65-75.

Institute of Human Genetics
ul. Strzeszyńska 32, 60-479 Poznań
phone: 48 (061) 823 30 11
fax: 48 (061) 823 32 35
e-mail: igcz@man.poznan.pl
www.igcz.poznan.pl

of the Aurochs. Th e skeletal remains which are most 
suitable for this purpose are the bones, teeth, and 
the skull section where the horn sheaths are set. Th e 
fragments most commonly selected for investigation 
include those parts that have been least exposed to 
contacts with the external environment, e.g. the 
inner part of the horn sheath or tooth. Th e most 
frequently investigated molecule is mitochondrial 
DNA because its relatively small size limits the risk 
of its modifi cation. Moreover, being found in each 
cell of the organism in many copies, it is easier to 
obtain for experiments on nuclear DNA. Th e blood 
of domestic or wild cattle is used for comparative 
investigations. Th e crucial phase of DNA research 
involves the recognition of the nucleotide sequence. 
Aurochs DNA fragments obtained in previous in-
vestigations by DNA isolation, multiplication of 
the entire aurochs genome and cloning were se-
quenced using an enzymatic method. Th e  sequences 
already obtained, over 100 fragments (Fig. 1), make 
it possible to carry out further research, such as 
seeking similarities (homology) with contemporary 
cattle and establishing possible causes of extinction. 

Eff orts towards reviving the aurochs initiated by 
the Polish Foundation for the Restoration of the 
Aurochs has yielded numerous results in a short 
time. One of the main achievements has been to 
stimulate wider debate about the aurochs, and in 
this sense these animals have already been “resur-

The regulation of a riddle – the riddles of regulation: 
The ABCC6 gene linked to rare genetic disease 
pseudoxanthoma elasticum

 

M. Ratajewski | Ł. Pułaski | Institute of Medical Biology | Polish Academy of Sciences 

For several years now, the Institute of Medical 
Biology has been involved in a series of research 
projects on the regulation mechanisms of the human 
ABCC6 gene responsible for the genetic disease 
pseudoxanthoma elasticum (PXE). Th e physiologi-
cal role of this gene product in a healthy organism 
is unknown and the molecular mechanism of the 
disease remains a riddle as well. Th e objective of the 
studies carried out at the Laboratory of Transcrip-
tional Regulation of the Institute of Medical Biol-

ogy (partially in collaboration with the Institute of 
Enzymology of the Hungarian Academy of Sci-
ences) is to identify natural and pathological func-
tions of the investigated gene by identifying factors 
that regulate it. Th e achievements to date have in-
cluded: the world’s fi rst cloning and characterization 
of the ABCC6 gene promoter (the region respon-
sible for its regulation), the identifi cation of chem-
ical DNA modifi cation (methylation) mechanisms 
within this region responsible for blocking its ex-
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pression in some tissues, the identifi cation of hor-
monal factors (retinoids) and food components 
(fl avonoids) that can stimulate the production of 
the protein studied, the identifi cation of an interest-
ing protein family (PLAG) linked to individual 
development regulation and cancerogenesis that is 
apparently also involved in ABCC6 gene expression 
level control, and the determination of the potential 
role of changes (mutations) in regulatory elements 
of the ABCC6 gene that occur in some patients in 
defi ning its occurrence in various tissues. As a result 
of our investigations, we have increased our knowl-
edge of the PXE disease mechanism and brought 
closer the eventual development of therapy for this 
currently incurable disease, while as a direct eff ect 
of our work we have published fi ve research articles.

PXE is a rare genetic disease, occurring in as few 
as one person per approx. 100 000. However, even 
conditions this rare sometimes engender dispropor-
tionately large interest not only among medical 
doctors, but also among scientists who wish to ex-
plain the genesis of the disease at the molecular 
level. Usually PXE follows a relatively mild course 
and its symptoms are limited to skin deformities 
and eyesight failure, with vascular disorders in more 
serious cases, e.g. leading to intermittent claudica-
tion. Th e basis for all clinical symptoms is known 
to be calcifi cation of connective tissue in the af-
fected organs, but it was only in 2000 that the gene 
mutated in PXE was identified. The encoded 
ABCC6 protein belongs to the same plasma mem-
brane transport protein family as the notorious 
oncological multidrug resistance transporters which 
are responsible for chemotherapy failure and death 
in hundreds of thousands of cancer patients. How-
ever, no physiological transport role has ever been 
identifi ed for ABCC6 and its molecular role in 
preventing PXE remains mysterious: the protein is 
expressed in a healthy human organism in locations 
that are patently divergent from those aff ected by 
disease when the protein is lacking in PXE – the 
main sites of expression are the liver and kidney, 
whereas the main disease-aff ected sites are the skin, 
eyes, and blood vessels! A rational explanation of 
this paradox could be provided by a possible – hith-
erto unknown – metabolic role of the ABCC6 pro-
tein in the whole organism.

Th e Institute of Medical Biology initiated re-
search on PXE in 2005 with the assumption that 
conclusions about gene function may be drawn 
based on better knowledge of its mode of regulation 

– evolution very often creates mechanisms of ge-
netic feedback, where substances that are products 
or substrate of a protein in turn infl uence the level 
of its production in the cell. We can say at present 
that thanks to these studies we are signifi cantly 
closer to understanding the meaning of ABCC6 
protein’s mysterious distribution in the human body, 
and consequently to grasping its long-elusive phys-
iological role. First stage of the study involved the 
successful identifi cation, cloning, and characteriza-
tion of the basic DNA sequence responsible for 
ABCC6 gene expression, its promoter. Th rough the 
application of numerous modern molecular biology 
methods we were the fi rst to prove the existence of 
a crucial epigenetic mechanism linked to cytosine 
(nitrogen base) methylation within the promoter 
sequence, responsible for specifi c inhibition of 
ABCC6 protein production in cells where it is not 
needed. Soon, we were also able to show the pres-
ence of a natural mechanism of gene expression 
regulation by important hormones from the retinoid 
family, which are responsible for the correct forma-
tion of many organs. In these studies, we were the 
fi rst to demonstrate a full scheme of hormonal 
regulation of the level of this clinically relevant pro-
tein, together with the identifi cation of hormone-
binding transcription factors (RXR family) and their 
binding sites in the gene promoter. In the subse-
quent round of research we uncovered the potential 
role of abundant plant-derived food components, 
the fl avonoids (known for their antioxidant and 
anti-cancer properties), in stimulating ABCC6 ex-
pression, providing hope for future development of 
simple therapeutic interventions for patients with 
milder PXE forms.

The most interesting discoveries related to 
ABCC6 gene regulation arose in our laboratory 
during last year, when we were able to prove the 
central role of a novel interesting transcription fac-
tor family (PLAG) in determining the expression 
level of ABCC6 in various tissues and potentially 
also in its induction, which may have direct bearing 
on PXE etiology. PLAG family proteins are cur-
rently at the center of attention of many scientists 
due to their increasingly well known functions in 
the formation of new organs and tissues during 
embryonic development and in cancer emergence, 
thus the identifi cation of ABCC6 as a fi rst gene 
linked to a specifi c genetic disease and concurrent-
ly a regulatory target for these factors has sparked 
special interest. Furthermore, we have determined 
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that some mutations in ABCC6 gene promoter 
actually identifi ed in PXE patients may cause the 
disruption of the binding of PLAG factors to this 
promoter and consequently changes in the tissue 
and organ expression pattern and the level of this 
transporter. Th is is the fi rst identifi cation of a po-
tential molecular mechanism for PXE based on 
transcriptional inhibition of ABCC6 gene expres-
sion, off ering hope for the prompt development of 
experimental therapies for at least the group of pa-
tients that suff er from this form of the disease.
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Metabotropic receptors for amino acids as a target 
for potential psychotropic drugs

A.J. Bojarski | A. Pilc | Institute of Pharmacology | Polish Academy of Sciences

Psychiatric and neurological disorders represent 
the greatest burden for societies from developed 
countries, including the European Union (EU). Th e 
costs connected with these disorders stand at about 
€386 billion in the EU [1] with approximately 127 
million suff erers. Anxiety-related disorders aff ect the 
greatest number of people (41 million in the EU) 
with treatment costs of €40 billion per year [1]. 
Depressive disorders aff ect 21 million people in the 
EU, but the related costs are the highest and amount 
to €105 billion per year [1]. Th e number of depres-
sion patients is increasing, with 10-15% of the 
population now suff ering from it. Depression is 
often accompanied by anxiety, therefore there is 
a great demand for new, effi  cacious and safe drugs 
with antidepressant and/or anxiolytic eff ects. 

Th e antidepressant drugs currently in use act main-
ly via modulation of monoaminergic systems; they are 

not suffi  ciently effi  cacious, evoke a number of adverse 
effects, and require prolonged administration.

Depression research has pinned great hopes on 
glutamate (Glu), the main excitatory transmitter in 
the brain [2-4]. Glutamate is the major excitatory 
amino acid transmitter, involved in neurotransmis-
sion in more than 60% of brain neurons, acting via 
ionotropic and metabotropic receptors. Metabo-
tropic receptors for glutamate (mGlu receptors) were 
the last of the major brain transmitters to be dis-
covered and therefore have been relatively less in-
vestigated. Th ey have been classifi ed into three 
groups. Group I mGlu receptors consist of the 
mGlu1 and mGlu5 subtypes, group II mGlu recep-
tors include the mGlu2 and mGlu3 subtypes, and 
group III mGlu receptors contain the Glu4, mGlu6, 
mGlu7, and mGlu8 subtypes [2-4]. MGlu receptors 
have a modulatory role in the brain, and substanc-
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es acting on these receptors are new and very attrac-
tive therapeutic targets for a number of brain 
disorders.

Th erapeutic eff ects of mGlu receptor ligands 
based on research by the Institute 
of Pharmacology (Polish Academy of Sciences)

Th e Institute of Pharmacology produced some of 
the fi rst data reported in the literature on the anxi-
olytic and antidepressant-like eff ects of mGlu recep-
tor ligands [2-4]. We have demonstrated that the 
agonists of group III mGlu receptors produce anti-
depressant and anxiolytic eff ects in animal studies, 
and also demonstrated the antidepressant action of 
an agonist given together with the positive allos-
teric modulator of mGlu4 receptors. Moreover, we 
investigated the action of the selective agonist of 
mGlu7 receptors in wild-type animals, and the lack 
of such action in mGlu7 receptor knockout animals. 
Th e antidepressant eff ects were also established for 
the antagonists of mGlu5 receptors in a number of 
behavioral tests; we also demonstrated that the ex-
pression of mRNA for the brain neurotrophic factor 
(BDNF) was changed in the hippocampus of the 
rat. Concentrating on anxiolytic eff ects we have 
shown that agonists of group III mGlu receptors 
evoke anxiolysis via stimulation of mGlu4 receptors. 
Moreover the positive allosteric modulator of mGlu7 
receptors produced anxiolysis in wild-type, but not 
in mGlu7 receptor knockout rats. 

Project ModAll 

Th e small number of mGlu receptor ligands cur-
rently available makes it important to search for new 
ones, which may become important research tools 
in studying the function of the glutamatergic system 
and may posses therapeutic potential. 

Th e results of our studies laid the groundwork 
for preparing a research project entitled: “Allosteric 
modulation – the new strategy in pharmacotherapy. 
Identifi cation of psychotropic properties of new 
group III mGlu receptor ligands” (acronym Mo-
dAll). Th e main objective of the project is to obtain 
new metabotropic group III receptor ligands as po-
tential innovative candidates for antidepressant and 
anxiolytic drugs.

Project ModAll was prepared as a program of 
interconnected studies leading to the development 
of new drugs, i.e. the synthesis of new chemical 
entities (building of libraries of the compounds), 
pharmacodynamic in vitro screening to identify 
active substances, together with investigation of the 
physicochemical and pharmacokinetic properties of 
the compounds such as distribution, metabolism, 
elimination and toxicity assessments (ADMET). 
Behavioral animal studies will be conducted to iden-
tify potential therapeutic (antidepressant, anxiolyt-
ic) properties. Electrophysiological studies on the 
cell lines will be used to investigate further the 
mechanism of action of our compounds. One of 
the key stages involves the use of computer assisted 

Fig. 1. Left: transmembrane part of the mGluR4 receptor with the docked ligand VU0001171. Right: the binding site (mag-
nifi ed). In yellow: amino acids identifi ed as necessary for the binding of allosteric modulators
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design of new drugs, using the computer generated 
models of mGlu receptor proteins, necessary to 
identify the lead compounds. 

Project ModAll was organized as an integrated 
system of eight research tasks optimized on a larger 
scale. It constitutes the fi rst Polish academic plat-
form to search for new psychotropic drugs at the 
preclinical level. 
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Tissue specific adhesive interactions of human 
microvascular endothelial cell lines with tumor cells

 

D. Duś | Ludwik Hirszfeld Institute of Immunology and Experimental Th erapy | 
Polish Academy of Sciences 

Endothelium is a highly specialized cell layer, 
lining all blood vessels, specifi cally permeable for 
cells and fl uids, participating in lymphocyte hom-
ing. Endothelium functions are of crucial impor-
tance in physiology as well as in pathological 
conditions such as infl ammation, autoimmune dis-
eases, or cancer metastasis. 

Endothelial cells (ECs) isolated from lymphoid 
tissues (lymph nodes and appendix) and from non-
lymphoid immune sites (intestine, lung, and skin) 

were immortalized to create an in vitro cellular 
model (Table 1). First, their general endothelial 
character was confi rmed by presence of von Wille-
brand factor, angiotensin-converting enzyme, 
 VE-cadherin, and intracellular E-selectin. Th e fur-
ther phenotypic characteristics concerning their 
adhesive molecule profi les were performed and re-
ferred to their tissue origin. It was observed that 
ECs from lymph nodes expressed CD34 antigen 
and peripheral lymph node addressins (PNAds). On 

HPLNEC.B3 Cells from cervical (peripheral) lymph node of patient with Hodgkin’s lymphoma

HPLNEC.S1R1 Cells from inguinal (peripheral) lymph node of a patient with non-Hodgkin’s lymphoma

HOMEC.J6B Cells from peritoneal eff usion of a patient with ovarian carcinoma

HLMEC Immortalized HS888Lu cells from normal lung tissue of a patient with osteosarcoma metastatic to the 
lung

HMLNEC.MEL Cells from metastatic illeal (mesenteric) lymph node of a patient with malignant melanoma

HAPEC.S1 Cells from biopsy of a patient with appendicitis

HSKMEC.1 Cells from normal skin

HIMEC.1 Cells from normal intestine

Table 1. Human endothelial cell lines*

*H – human, PLN – peripheral lymph node, MLN – mesenteric lymph node, MEC – microvascular endothelial cell, 
AP – appendix, L – lung, I – intestine, SK – skin
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the contrary, ECs from nonlymphoid tissues ex-
pressed ICAM-1 (intercellular adhesion molecule-1) 
and CD49e molecule. ECs from mucosal sites ex-
pressed MAdCAM-1 (mucosal addressin cell adhesion 
molecule-1). 

To elucidate the role played by chosen chemok-
ines (CCL21, CX3CL1, CCL5 and CXCL12) in 
the creation of endothelium organo-specifi city, 
chemokine receptor expression and chemokine 
binding to ECs lines were investigated. Chemokine 
binding patterns were not directly correlated with 
the expression of their corresponding receptors; 
chemokines were also bound to the extracellular 
matrix components of ECs. However, the activity 
of chemokines was clearly shown to be related to 
ECs origin. CX3CL1 and CCL21 promoted lym-
phocyte recruitment by ECs from the appendix and 
peripheral lymph nodes, respectively. CX3CL1 pro-
angiogenic activity was restricted to ECs from the 
appendix and skin.

For quantitative determination of adhesive inter-
actions of ECs with tumor cells in static conditions, 
we developed a new, fast fl ow cytometric assay. Co-
lon carcinoma cells were found to adhere preferen-
tially to ECs of intestine origin, as opposed to ECs 
from lymphoid organs or from skin, thus mimick-
ing the in vivo situation (Fig. 1). Th e method de-
veloped allowed both for quantitative analysis of 
tumor cells adhesion to ECs and evaluation of cell 
surface phenotypic markers of both partner cells 

participating in adhesive interactions. Th e adhesion 
test was further repeated, for selected cell lines, in 
fl ow conditions as they are believed to be closer to 
the in vivo situation (Fig. 2). We demonstrated that 
both tests gave quite similar results; hence the sta-
tionary test we developed is faster and does not 
require highly specialized instrumentation.

Th is unique cellular model, which allowed us to 
demonstrate the endothelium organo-specifi city, 
proves the potential for tissue targeting through the 
selective binding and activation of endothelial cells. 
Th e high specifi city of the cancer cell/endothelium 
interactions may allow for the design of a direct in 
vitro EC targeting assay.
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Fig. 1. Colon cancer cell adhesion, in static conditions, to endothelial cell 
lines of diff erent tissue origin evaluated by fl ow cytometry. LS180 colon 
carcinoma and its LS180EB3 variant cells, selected on the basis of increased 
affi  nity towards HPLNEC.B3 cells, adhered to HPLNEC.B3 (peripheral 
lymph node), HAPEC.S1 (appendix), HIMEC.1 (small intestine), HSK-
MEC.1 (skin), and HLMEC (lung). Endothelial cells and adhering cancer 
cells were counted by fl ow cytometry. Th e ratio R indicates the number of 
colon carcinoma cells adhering, per endothelial cell

Fig. 2. Colon cancer cell adhesion to endothelial cell lines 
of diff erent tissue origin, under dynamic flow shear stress 
conditions. LS180 colon carcinoma and its LS180EB3 vari-
ant cells (PKH-26 GL labeled), adhered to HPLNEC.B3 
(peripheral lymph node), HIMEC.1 (small intestine) and 
HSKMEC.1 (skin) endothelial cells. Th e cell suspensions 
were flowed onto the endothelial layer for 5 min at 
200 μL/min, and the pictures were serially taken as bright 
fi eld pictures (left) and fl uorescent images (right) and ana-
lyzed with the Axiovision program
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Atherosclerosis risk factors in persons on a long-time 
low-carbohydrate diet with no caloric restriction

  

P. Grieb | J. Langfort | K. Stańczak | J. Nauman | Mirosław Mossakowski Medical Research Center |
Polish Academy of Sciences
B. Kłapcińska | E. Smol | E. Sadowska-Krępa | Academy of Physical Education in Katowice
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In spite of repeated warnings from medical opin-
ion-forming circles, low carbohydrate diets with no 
caloric restriction such as the “Atkins Diet” well-
known in the US and Western European countries, 
or “the Optimal Diet” (also known as the 
“Kwaśniewski diet”) quite popular in Poland, are 
enjoying considerable popularity. According to one 
recent press report the number of people on “the 
Optimal Diet” in Poland may even be as high as 
half a million, i.e. 6% of Poland’s general popula-
tion. Th is estimate may not be unlikely in view of 
reports that in recent years nearly 25 million Amer-
icans were on the “Atkins Diet” for a shorter or 
longer time.

Warnings of alleged harmful eff ects of diets in 
which lipids and proteins, rather than carbohy-
drates, serve as the main source of calories are based 
on the assumption that a high supply of animal 
protein, saturated fats, and cholesterol must lead to 
an increased risk of atherosclerosis. However, this 
claim has little, if any, observational support and 
the published data are by no means unequivocal. 
For example, Bravata et al (1) collated the reports 
on the eff ects of low-carbohydrate diets indexed in 
the MEDLINE database and concluded that there 
was insuffi  cient evidence to either recommend such 
diets or warn against them. In an interview pub-
lished in the same issue of the JAMA journal 

(2) Dr. Robert C. Atkins (now deceased) stated that 
he was not aware of a single observational report to 
confi rm the negative things being said about his 
diet.

Th e aim of our study was to seek evidence that 
long-term nutrition with a low-carbohydrate diet 
leads to increased risk of atherosclerosis. We deter-
mined the profi le of serum lipids collected from 30 
persons who claimed to follow the “Optimal diet” 
for a period of more than one year up to more than 
7 years. Th e results were compared to values con-
sidered normal for healthy individuals. 

We have ascertained the presence of β-hydroxy-
butyric (β-HB) in serum of all the study participants 
and in the majority of cases (22/30) the level of this 
ketone body exceeded the upper limit of the norm 
for persons who are healthy and not starving (120 
μmol/L). Th is result was an objective confi rmation 
that these persons had indeed fed on the low-car-
bohydrate diet and fats were their primary source 
of calories. 

High concentration of serum total cholesterol 
(TC> 200 mg/dL) and LDL cholesterol (LDL-C> 
100 mg/dL) and low concentration of HDL cho-
lesterol (HDL-C< 40 mg/dL) are the "classical" risk 
factors of atherosclerosis. HDL cholesterol, which 
interferes with the atherosclerotic process on many 
levels, is currently thought to be particularly impor-
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tant and regarded as the important negative athero-
sclerosis risk factor. It is also believed that high HDL 
cholesterol cancels out the proatherosclerotic eff ects 

of high LDL cholesterol. Th erefore, the so-called 
“atherogenicity indexes,” e.g. values of TC/HDL-C 
and HDL-C/LDL-C ratios, are a better measure of 
atherosclerosis risk than total or LDL cholesterol 
levels. 

As expected, cholesterol concentrations in the 
examined persons’ serum revealed large deviations 
from the values considered to be normal. However, 
these deviations cannot be unambiguously inter-
preted as traits of increased atherosclerosis risk. Al-
though in all study participants total cholesterol 
(and in many of them also LDL cholesterol) was 
indeed very high, HDL cholesterol was also very 
high. Consequently, the values of the “atherogenic-
ity indexes” were not increased. In 90% of the 
cases the T-C/LDL-C ratio did not exceed 4.0, the 
value recognized in the medical literature as the 
upper “safety” limit.

A high level of serum triglycerides (TG) is an-
other important atherosclerosis risk factor. High TG 
often co-occurs with low HDL cholesterol, which 
is by some authors referred to as the “TG-HDL 
axis.” In our study group raised HDL-C concentra-
tions co-occurred with reduced TG concentrations 
and there was a negative correlation between these 
parameters. Th is observation confi rms the hypoth-
esis that TG and HDL-C are linked in some way, 
not only in the range of increased but also reduced 
TG concentrations.

To our knowledge, these fi ndings represent the 
fi rst report in the world literature to assess athero-
sclerosis risk factors in persons applying a low-car-
bohydrate diet without caloric limitations for longer 
than a 12-month period. Th ese results have not 
brought any explicit confi rmation of the assumption 
that long-term eating in this way must lead to the 
accumulation of atherosclerosis risk factors. How-
ever, this does not mean that any health hazards of 
such a diet may be ruled out. For example, it is 
noteworthy that in laboratory animals raised cho-
lesterol as such has been found to increase produc-
tion of nitrogen free radicals and lead to DNA 
damage (Martinet et al., 2001). Very high concen-
trations of total and LDL cholesterol in the serum 
should therefore be regarded as worrying – though 
perhaps for reasons other than previously thought.

Th e results presented above were published in 
the December 2008 issue of Nutrition Research 
[3].

Fig. 1. Results of direct assays of serum lipids in persons on a carbohydrate-
restricted diet. TC – total cholesterol, HDL-C – high density cholesterol, 
TG – triglycerides. Green marks – values within desired limits, red marks 
– values exceeding limits of safety

Fig. 2. Results related to serum lipids calculated from direct assays in plasma 
in persons on carbohydrate-restricted diet. LDL-C – low-density lipids cho-
lesterol; LDL-C/HDL-C and T-C/HDL-C – atherogenicity indexes. Green 
marks – values within desired limits, red marks – values exceeding limits of 
safety
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Division VII – Earth and Mining Sciences covers 
the following fi elds: geology, geophysics, oceano-
graphy, geodesy, geography, environmental engineer-
ing and mining sciences. At the end of 2008, the 
Division consisted of 31 members, including 18 full 
members and 13 corresponding members of the 
Academy. Th ere were also 20 foreign members. In 
2008 Prof. Malcolm J. McPherson (USA), an emi-
nent mine ventilation specialist and foreign member 
of the Academy, passed away at the age of 71. At 
the beginning of 2009 Prof. Lubomir Włodzimierz 
Baran, an eminent geodesist and full member of the 
Academy, passed away at the age of 72.

Th e Division is headed by Prof. Bogdan Ney as 
Chairman, with Prof. Andrzej Ciołkosz and Prof. 
Ryszard Marcinowski (corresponding member of 
the Academy) as Deputy Chairmen.

During 2008, the Division coordinated the ac-
tivities of 7 research institutes plus the Museum of 
the Earth. Eleven scientifi c committees with 39 
sections or commissions are associated with the 
Division, assembling 365 members, including 47 
members of the Academy. A number of scientifi c 
journals and other periodicals belonging to the com-
mittees of Division VII have been published, includ-
ing: Acta Geologica Polonica, Acta Geophysica 
Polonica, Archives of Mining Sciences, Mineralogical 
Archives, Management of Mineral Resources, Geodesy 
and Cartography, Studies of the Committee on Water 
Management, Studia Quaternaria, and Oceanology. 
Th e journals Acta Geologica Polonica, Acta Geophysi-

Earth and Mining Sciences

ca and Oceanology are indexed by ISI (now Th omson 
Reuters). In addition, each of the institutes pub-
lishes their own journals and periodicals, often of 
international or nationwide scope.

Two plenary sessions of the Division were held 
in 2008. Th e fi rst part of the spring session, held 
on 11 April 2008, considered reforms of Poland’s 
higher education system as well as the government’s 
proposals for a new law to regulate the Polish Acad-
emy of Sciences. Both subjects were broadly dis-
cussed. A commission tasked with electing a new 
director of the Mineral and Energy Economy Re-
search Institute in Kraków was appointed. Prof. 
Andrzej Żelaźniewicz, corresponding member of 
the Academy and chairman of the National Com-
mittee of Planet Earth connected with Internation-
al Year of Planet Earth for the triennium 2007-2009, 
informed the members of Division about the further 
activities of the National Committee.

Th e second part of this session took place at the 
Museum of the Earth in Warsaw, where Prof. Michał 
Kleiber, President of the Polish Academy of Sci-
ences, inaugurated the International Year of Planet 
Earth and opened the roving exhibition “10 ques-
tions about the Earth,” which has traveled to other 
Polish cites.

Th e autumn session of the Division, held on 10 
October 2008, discussed the obligatory assessment 
of the Oceanology Institute in Sopot and Environ-
mental Engineering Institute in Zabrze. Commis-
sions tasked with assessing the Institute of 
Geological Sciences, the Stanisław Leszczycki Insti-
tute of Geography and Spatial Organization in 
Warsaw, and the Institute of Environmental Engi-
neering, and a commission tasked with electing 
a new director of the Institute of Environmental 
Engineering in Zabrze were appointed.

Th e President of the Polish Academy of Sciences 
appointed the following new directors for the 2009-
2012 term: Prof. Paweł Rowiński at the Institute of 
Geophysics in Warsaw, Prof. Eugeniusz Mokrzycki 
at the Mineral and Energy Economy Research In-
stitute in Kraków, and Dr. Ryszard Szczęsny at the 
Museum of the Earth in Warsaw. During the same 
session 5 draft laws prepared by the Ministry of 
Science and Higher Education were broadly 
 discussed. 

Th e Museum of the Earth – 60th Anniversary Ceremony, December 10, 
2008
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At both sessions in 2008, Prof. B. Ney, head of 
Division, reported on current aspects of the Polish 
government’s scientifi c policies, as well as on im-
portant scientifi c happenings in Poland and other 
countries. He likewise provided information about 
the work of the Presidium of the Polish Academy 
of Sciences.

In 2008 the Division VII scientifi c committees 
organized 20 plenary sessions, 31 presidium meet-
ings, and several section meetings. Th e scientifi c 
activities of the committees are documented by their 
organization in the last year of 45 national confer-
ences and 18 international conferences, with 1471 
participants. Th e overall number of lectures pre-
sented during the conferences was 1901. Th e mem-
bers of the committees drew up several scientifi c 
opinions for the Polish government, industry, and 
various organizations.

Many members of Division VII received com-
mendations and honors in 2008. Prof. Ryszard 

Domański, full member of the Academy, was elect-
ed as an Honorary President of the Committee on 
Spatial Economy and Regional Planning. Th e Rec-
tor of Stanisław Staszic AGH University of Science 
and Technology granted Prof. Jakub Siemek, cor-
responding member of the Academy, a (fi rst-class) 
award for his publication activities. Th e Galicia 
Tectonic Group awarded Prof. Marek Grad, cor-
responding member of the Academy, the Bogdan 
Świderski prize for scientifi c activity.

Division VII likewise awarded its own prizes to 
the following scientists for their achievements: Assoc. 
Prof. Marek Rogoż from the Central Mining Insti-
tute in Katowice received the Stanisław Staszic Award 
for his book Dynamics of Groundwaters, and Dr. 
Jacek Wolski from the Stanisław Leszczycki Institute 
of Geography and Spatial Organization in Warsaw 
won the Eugeniusz Romer Award for his monograph 
Transformation of the High Bieszczady Mountains 
Rural Landscape during the Last 150 Years.

Influence of metal ion properties on the mechanism 
of binding onto neogene clays

 

J. Kyzioł-Komosińska | Cz. Rosik-Dulewska | Institute of Environmental Engineering | 
Polish Academy of Sciences

 Th e results of this research illustrate the impact 
of the atomic and physicochemical properties of 
metal ions on the ability of neogene clays from 
Polish brown coal deposits to retain these ions.

Th e behavior of pollutants, especially heavy met-
als, introduced into the water-soil environment by 
human activity is determined by two opposing 
groups of phenomena. Th e fi rst comprises sorption 
and exchange of ions by the sorption complex, pre-
cipitation of insoluble compounds, redox reactions, 
and biological accumulation. Th e other group en-
compasses desorption, dissolution, and mineraliza-
tion of organic compounds, i.e. processes enhancing 
the mobility of elements. Th e identifi cation of pre-
dominant mechanisms of metal ion binding by 
sorption centers of the solid phase is important 
when mineral and organogenic sorbents are to be 
used to remove heavy metals from water and waste-
water or applied as geochemical barriers in landfi lls 
to prevent contamination of groundwater by leach-

ates containing metals. Th e intensity of heavy met-
al ion binding and release depends on the physical 
and chemical properties of the solid phase and solu-
tion, and on the properties of the ions themselves. 

On the other hand, the index of the system’s 
capability to bind and release metal ions is the dis-
tribution coeffi  cient Kd, defi ned as the proportion 
of metal concentration in sorbent to metal concen-
tration in solution in circumstances of sorption/
desorption equilibrium. 

In this context, the work presented here repre-
sents an attempt at fi nding the dependence of the 
distribution coeffi  cient, experimentally determined 
for Cd(II), Zn(II), Cu(II), Ni(II), Pb(II) ions and 
for clays co-occurring with brown coal deposits, 
upon selected atomic and physicochemical proper-
ties of the metal ions such as radius R, ionic poten-

tial IP = 
R
Z , Pauling electronegativity χ, Misono 

softness parameter Y=10
1z

z

I*Z
RI

+
, ionic index 

R
Z 2

, 
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covalent index χ2.R, and fi rst hydrolysis constant 
(pK1 of the reaction M2++H2O=MOH++H+). Th e 
relation between distribution coeffi  cients and the 
properties of the ions was determined by computing 
the Pearson linear correlation coeffi  cients. 

Th e correlation between the distribution coeffi  -
cients and metal properties depended on the equi-
librium concentration of metals in solution. At low 
metal equilibrium concentrations, a high negative 
correlation occurred between Kd and the metal hy-
drolysis constant pK1=(MOH+)/(M2+).(OH-). In 
other words: the lower the hydrolysis constant, the 
higher the distribution coeffi  cient, i.e. the higher 
the metals’ affi  nity to sorption centers of solid phase. 
Th e solution pH determines the predominant form 
of metal occurring in the solution and greater pH 
results in greater predominance of hydrolyzed spe-
cies (MOH+) over unhydrolyzed (M2+). Th e pH of 
equilibrium solution after metal sorption depended 
on the concentration and kind of metal. Th is sug-
gests that the Cu, Pb, Zn and Ni ions were bound 
as MOH+. Th e reaction in which they are bound is: 
S-Ca + 2M2+

aq +2H2O = S-2M(OH) + Ca2+
aq + 2H+ 

or S-Ca + 2M(OH)(H2O)+
n-1 = S-2MOH + Ca2+

aq, 
where S is an active site. Creation and precipitation 
of M(OH)2 are also possible. 

Higher equilibrium concentration of the metals 
in the solution enabled the eff ect of other metal 
properties, such as ionic radius, ionic potential, 
electronegativity, Misono softness parameter and 
covalent index, which aff ected the distribution coef-
fi cient by changing the hydrolysis constant (Tab. 1). 
Kd and pK1 were not correlated at higher metal 
concentrations. High positive correlations between 
Kd and both ionic radius and ionic index, and the 
negative correlation of Kd with ionic potential, prove 
the binding of metal ions by ion exchange with 
exchangeable cations occurring in both the external 
and internal surface of clay minerals present in clays. 
Th e predominant exchangeable cations were ions of 
calcium, therefore heavy metals are bound in the 
reaction: XCa + M2+

aq= XM + Ca2+
aq, where XCa 

– ionic exchange sites.
On the other hand, electronegativity, the Misono 

softness parameter, and the covalent index express 
covalent binding potential and they measure the 
ability of the metal ions to form strong complexes. 
Th ese parameters are used as an estimate of the 
propensity of metal ions to form covalent bonds.

Th e high positive correlation between Kd and 
these parameters proves the occurrence of covalent 
bonds with surface silanol (SiOH) or aluminol 

Table 1. Pearson linear correlation coeffi  cient for Kd and selected atomic and physicochemical properties 
of metal ions (p<0.05)

ceq (mg/dm3) R (nm) χ IP=
R
Z

(nm-1)
Y=10

1z

z

I*Z
RI

+

(nm)
R
Z2

(nm-1)

χ2.R
(nm)

covalent 
index/ionic 

index
pK1

0.05 0.1628 0.2833 -0.154 0.3099 -0.1448 0.341 0.2634 -0.6422

0.1 0.1628 0.2834 -0.154 0.3099 -0.1448 0.341 0.2635 -0.6422

0.5 0.1634 0.284 -0.1546 0.3105 -0.1454 0.3454 0.2641 -0.6423

1 0.1642 0.2847 -0.1552 0.3113 -0.146 0.3424 0.265 -0.6425

10 0.1758 0.2935 -0.1652 0.3204 -0.1558 0.3515 0.2769 -0.6441

50 0.2252 0.3309 -0.208 0.3591 -0.198 0.3896 0.3268 -0.6443

100 0.301 0.4085 -0.2747 0.4361 -0.2638 0.4657 0.4063 -0.5472

200 0.3973 0.4892 -0.3587 0.5175 -0.347 0.5441 0.5008 -0.5223

500 0.538 0.6021 -0.4808 0.6287 -0.4687 0.6484 0.6322 -0.4436

1000 0.6195 0.6687 -0.5512 0.6918 -0.539 0.7062 0.7054 -0.3771

2500 0.7477 0.7191 -0.601 0.7377 -0.5892 0.7472 0.7558 -0.3151
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deposits in the removal of heavy metals from water 
and wastewater]. Prace i Studia. 75. 

Kyzioł-Komosińska J. (2009). Infl uence of properties 
of selected metal ions on their sorption onto neo-
gene clays, Fresenius Environmental Bulletin. vol. 9. 
PSP-Verlag (in print)
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(Al-Al-OH, Al-Fe-OH) groups in binding of heavy 
metals by sorption complexes of clays. Th e metals 
are bound in the reaction: S-OH+M2+ = 2(S-O)M 
+2H+ or 2(S-O)Ca+M2+ = 2(S-O)M +Ca2+. At high 
concentrations both mechanisms of metal binding 
occur, but it is impossible to choose the predomi-
nant one.
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plication of minerals co-occurring in brown coal 

Paleolithic settlement and geology in Podolia 
and the Dniester Basin – Polish-Ukrainian investigation 
of Paleolithic sites

T. Madeyska | B. Łącka | Institute of Geological Sciences | Polish Academy of Sciences 

Th e history of Paleolithic settlement in Western 
Ukraine started, as in Southern Poland, during the 
time of the Penultimate Interglacial, i.e. over 
200,000 years before present. Th is is a period known 
in geology as the Younger Quaternary, characterized 
by important climate changes identifi ed using dif-
ferent geological and natural history methods. 
Records of climate changes can be found in ge-
netic types of sediments, their postdeposition trans-
formations, fossil soils, and the diff erentiation of 
subfossil plant and animal remnants, namely the 
presence of species characteristic for particular en-
vironments. 

Th e course of climate changes during this period 
is a point of interest not only for naturalists but also 
for prehistorians studying the oldest stages of human 
history and the geographical ranges of the oecumene. 
Th e Uplands of Southern Poland, Podolia and the 
Dniester Basin are interesting from this standpoint 
because of numerous known traces of Paleolithic 
settlements. In Poland such settlements are found 
mainly in caves, while in Ukraine they are “open 
sites” situated in loess profi les.

Geological investigation of Western Ukraine has 
a long history stretching back a century. Th e Geo-
logical Atlas of Galicia, a monumental work by the 

Physiographic Commission of the Polish Academy 
of Arts and Sciences (PAU), is especially noteworthy 
as an early contribution; it contains 1: 75 000 scale 
maps with text comments. Moreover, both Polish 
and Ukrainian geologists and geomorphologists 
continued to investigate this area during the time 
between the world wars. After a long disruption 
caused by the political situation, Polish-Ukrainian 
collaboration began anew in the 1980s under a sci-
entifi c agreement between Committee for Quater-
nary Research of the Polish Academy of Sciences 
and the Committee for the Quaternary Period Study 
of Ukraine (initially belonging to the Soviet Acad-
emy of Sciences). 

Since 1996 the Institute of Geological Sciences 
(Polish Academy of Sciences), the Geographical 
Faculty of Ivan Franko National University in Lviv, 
and the Ivan Krypiakevich Institute of Ukrainian 
Studies (National Academy of Sciences of Ukraine) 
have been involved in a series of joint projects con-
cerning Pleistocene environments, stratigraphy, and 
the situation of Paleolithic sites in Ukraine and 
Poland. Th e main subject of such study has been 
loess and Paleolithic site stratigraphy. Simultane-
ously, geologists and geographers from the Maria 
Curie-Skłodowska University in Lublin (UMCS) 
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have forged collaboration with colleagues from Lviv 
University. As a result, close cooperation has arisen 
among a large body of scientists. Th e investigations 
are fi nanced by the interested institutions and by 
project NN306 426 234 of the Polish Ministry of 
Science and Higher Education, led by Prof. 
M. Łanczont of UMCS. 

Several Paleolithic sites were investigated in re-
cent years using diff erent methods (Fig. 1), the most 
interesting being: Hluboczek Wielki (HW, Glybo-
chok Velykyi in Ukrainian) by Tarnopol and Jezupol 
(J, Yezupil) and Halicz (H, Galich) near Ivano-
Frankivsk (formerly Stanisławów). Excavations were 
carried out jointly, with geomorphology being ex-
amined by A. Boguckyi and A. Jacyshyn (Lviv Uni-
versity) and Łanczont (UMCS), archaeological 
materials studied by O. Sytnyk (NANU) and 
K. Cyrek (UMK-Toruń), grain size and main chem-
ical components determined under the direction of 
M. Łanczont (UMCS), pollen analysis performed 
by M. Komar (NANU, Kiev), mollusks identifi ed 
by R. Dmytruk (Lviv University), palaeomagnetic 
investigations performed by J. Nawrocki (Geologi-
cal Survey, Poland), and dating performed using the 
TL method by J. Kusiak (UMCS) and S. Fedoro-
wicz (Gdańsk University). 

Th e Institute of Geological Sciences (Polish Acad-
emy of Sciences) performed paleopedological work, 
i.e. studying the micromorphology of sediments and 
fossil soils using thin sections of undisturbed struc-
ture, as well as geochemical analyses. Th ese analyses 
documented a sequence of aeolian loess sedimenta-

tion in cold and dry climatic conditions separated 
by periods of higher temperature and humidity 
when loess sedimentation diminished or stopped. 
During these periods vegetation developed and soils 
originated. Typological diff erentiation of soils and 
their state of development depended on tempera-
ture, humidity, type of vegetation cover, and dura-
tion of particular periods of pedogenesis. In the 
fossil state these soils could be preserved as a whole 
or at least in fragments of the soil genetic profi le. 
Micromorphological features (Fig. 2) help to iden-
tify the soil type, e.g. luvisol (characteristic forest 
soil), steppe chernozems, subarctic cambisol, or 
initial tundra soil. Other features point to gleyifi ca-
tion processes connected with anoxic conditions in 
high humidity.

Th e morphology of autigenic carbonates sepa-
rated from the loess and fossil soil layers were in-
vestigated using a scanning electron microscope 
(JEOL JSM-840A). Isotopic composition (ratios of 
stable oxygen and carbon isotopes) was measured 

Fig. 1. Exploration of the Jezupol site

Fig. 2. Microphotographs of pedogenic structures (polarized 
light): a – channels fi lled with clay, characteristic for luvisols,  
b – phecale structures, traces of soil fauna activity
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using a Finnigan MAT Deltaplus spectrometer. Aside 
from fragments of mollusks and ostracode shells 
and concretions of diff erent size, autigenic calcite 
cements were distinguished. Th ese are rhizoliths, 
fi ne micrite coatings around plant roots, and rhizo-
cretions, aggregates of calcitic fi bres – probably 
calcifi ed fungous structures (Fig. 3 a, a1, b, b1). Th e 
oxygen isotopic composition in the calcite of these 
forms depends mainly on the composition of the 
soil CO2 derived from biomineralization of soil 
organic matter and the diff usion of CO2 from me-
teoric water, and on the temperature during pre-
cipitation (increasing delta 18O with temperature). 
Oxygen isotopic composition studies thus yield in-
formation about relative temperature changes dur-
ing the time of rhizolith formation. Th e carbon 
isotope composition is mainly controlled by biom-
ineralization of the soil organic matter and depends 
on the presence of C3 plants (characteristic for tem-
perate climates) or C4 plants (characteristic for dry 
and warm climates) in the local vegetation. Aside 
from rhizoliths, one more form of autigenic carbon-

ates is present: calcifi ed root cells (Fig. 3 c, c1). Th eir 
isotope composition is diff erent, resulting from iso-
topic fractionation during calcite precipitation in 
an environment rich in organic matter. 

Based on the results of all the analyses, the course 
of climate and environmental changes in Podolia 
and the Dniester Basin have been reconstructed 
both for periods of human settlement development 
documented by cultural layers, and for periods 
separating them. Th is course of changes was used 
as a base for stratigraphical interpretation (climato-
stratigraphy) of profi les studied and at the same time 
for fi xing the geological age of Paleolithic cultures. 
Th e results are shown in Fig. 4. 

Th e oldest Middle Paleolithic occupation phase 
represented in Hluboczek Wielki layer III (HW III) 
corresponds to the time of the Penultimate Inter-
glacial (corresponding to MOIS 7). Rich vegetation 
cover with an important share of trees was charac-
teristic for the Podolia and Dniester Basin landscape. 
Human colonization survived the period of climate 
cooling (corresponding to the Warta Glaciation, 
MOIS 6), when the vegetation gradually thins out. 

Fig. 3. SEM microphotographs of morphological forms of 
authigenic calcite: a – rhizoliths, a1 – morphology of calcite 
cements, b – calcifi ed fungous colonies, b1 – the fi ber struc-
ture, c – calcifi ed root cells, c1 – calcite crystals and or-
ganic relics of cell walls 

Fig. 4. Stratigraphical position of cultural layers
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During the coldest part of this time the prevalent 
landscape was open, with only small patches of 
shrubs. Middle Paleolithic cultural layer HW-III B 
documents the existence of human occupation in 
this period, during the short time when the climate 
eased off . 

Numerous traces of human occupation (HW-III 
A, Jezupil II and III) are connected with the Last 
Interglacial and the beginning of the Wisła Glacia-
tion (MOIS 5). During the interglacial, mixed for-
est prevailed, or even deciduous forest in the 
climatic optimum. Later the forest thinned out and 
transformed into open, steppe landscape with single 
trees. During the Upper Paleolithic occupation 
(HW II, J I) and Late Paleolithic (H I), steppe 
covered higher situated, dry habitats while in wet 
river valleys the tundra type of vegetation pre-
vailed.

Climatic conditions and the relief of Podolia and 
the Dniester Basin (gentle hills and a well-developed 
river network) created favorable conditions for 
Paleolithic occupation. Ancient hunters used river 
valleys with headlands exposed to the river as set-
tlement points and as good observation points for 
hunting. Th anks to these advantages of the region, 
human occupation survived here even during peri-
ods when ice-sheets covered areas not very far away 
from such settlements. 
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Physics of asymmetric continuum: Extreme and degradation 
processes

 

R. Teisseyre | M. Górski | K.P. Teisseyre | Institute of Geophysics | Polish Academy of Sciences

 Th e monograph Physics of Asymmetric  Continuum: 
Extreme and Fracture Processes presents a new ap-
proach to the theory of continuous media, founded 
on both the analysis of basic point deformations 
and motions, and the results of seismological ob-
servations. Th ese observations were enabled by very 
sensitive equipment that registers displacements, 
rotations and deformations caused by earthquakes. 
Some of these devices – rotational seismographs  – 
have been constructed by the Institute of Geo-
physics (Polish Academy of Sciences). This 
international monograph is also based on previ-
ously published results, which are nevertheless ex-

tended in this book. Th ese results contributed to 
the development of this fi eld of study in the world, 
and to the organization of the fi rst international 
symposium on rotational seismic waves, arranged 
by the U.S. Geological Survey in Menlo Park, Cal-
ifornia, in 2007. Th e reports presented there have 
opened up new perspectives in seismology. Two of 
our presentations are worth mentioning here: 
 “Tutorial on New Developments in the Physics of 
Rotational Motions” by R. Teisseyre and “Funda-
mental Deformations in Asymmetric Continuum: 
Motions and Fracturing” by R. Teisseyre and 
M. Górski. Th ese presentations have been accepted 
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for publication in the highest-scored geophysical 
periodical, Bulletin of the Seismological Society of 
America. 

Th e theoretical portion of the book mainly ad-
dresses the physics of asymmetric continua, above 
all processes under extremely high stresses, leading 
to fracturing. Here “asymmetric” means: contain-
ing symmetric strain tensor and asymmetric rotation 
tensor. Similar asymmetric stresses are related 
to these fi elds of deformations – a generalization im-
portant for processes under extremely high stresses.

Among other advances, an analysis is presented 
on point deformations and motions in continuous 

media, namely ten components: displacements (3), 
rotations (3), point “string-string” deformations (3), 
and the point compressive/dilational deforma-
tion (1). 

Th e fi eld of a shear “string-string” deformation 
may be rendered as the fi eld of rotational oscillation 
of main shear axes (the twist fi eld). Th e motion 
equations and constitutive relations point to pos-
sible synchronizations and the mutual infl uence of 
the two fi elds of oscillations: twist and rotation. 
Such synchronization may occur for example in the 
earthquake focus, or in processes leading up to the 
destruction of material. Synchronization between 
various deformation fi elds may also occur with 
quarter-wave phase shift, or ± π/2. Th e possibility 
of such synchronizations is inherent in the formulae 
of mutual wave equations for rotation and twist, 
using the invariant space-time formalism based on 
Dirac’s tensors.

Such phase-shifted synchronizations are directly 
connected with the known relaxation theories, e.g. 
bonds break due to seismic displacement and release 
the rotation fi eld (bound molecules are held in 
turned positions in a state of stress, whereas delayed 
rotations to relatively free positions occur after such 
bonds break).

Our theoretical results also include a mathemat-
ical-physical description of a medium with defects, 
dislocations, and disclinations, encapsulating the 
relations between such defects and the asymmetric 
stress fi elds, or the strains and rotations directly.

Moreover, a method is shown for analyzing shear 
and fragmentation processes under high, close-to-
critical external stresses. Th e results obtained bring 
us nearer to understanding the problems of mate-
rial destruction under shear stresses or under high 
pressure. It must be underlined that both these dif-
ferent processes are based on the formation of dis-
locations and shear cracks, and rotational processes 
are also important in both of them. In high pressure 
conditions, internal shear processes are induced, 
leading to fragmentation.

Rotation-twist synchronization processes may be 
precisely studied for close earthquakes and mining 
shocks. Indeed, the theoretical results described here 
were in part inspired by the analysis of seismic waves 
from non-distant seismic events. Th e data were col-
lected using seismographs installed at our observa-
tories in Książ and Ojców, as well as at the 
observatory in l’Aquila for the shocks from the 
Abruzzo region.

Cover of the monograph

Point “string-string” deformation, producing a twist fi eld in 
the plane
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We performed an analysis of the conformation 
of the registered wavelets of rotation and twist. To 
seek phase-shift synchronization, one of the com-
pared signals was subjected to the Hilbert transfor-
mation. Many cases of wavelet conformity have been 
found, both during the registered shocks and in 
short time-periods, on the order of 15s before the 
start of the event. Such correlations occur very 
sparsely in the microseismic noise. It must be stated, 
however, that the usefulness of such precursors may 
appear restricted, possibly only to mining shocks, 
where automatic warnings might be implemented. 

Th ese results confi rm the purposefulness of fur-
ther experimental work, based on registration of 
seismic rotational fi elds and analysis of wavelet syn-
chronization. Th is survey links research on the syn-
chronization of mechanical fi elds to research on 
other physical fi elds, such as electric or acoustic 
fi elds. 
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Episodes of wavelet agreement: rotation – black, twist – magenta. “H spin” 
or “H s” stands for a pair composed of twist and shifted rotation, “H twist” 
or “H t” denote pairs in which twist has been transformed and rotation re-
mains unchanged. For the two fi rst time-periods upper panels are added, 
showing the entire rotation and twist plots without transformation. 
 “+” represents an episode of agreement between unchanged rotation and 
twist waveforms. A long episode of such agreement begins shortly after 
P-seismic wave onset (violet bar), dominating the picture of the seismic 
event. 

Inherent optical properties of Baltic waters

S. Sagan | Institute of Oceanology | Polish Academy of Sciences

Th e inherent optical properties (IOP) of water 
are the fundamental quantities measuring the optics 
of the sea. Th e basic IOPs are the coeffi  cients of 
light absorption (a), light scattering (b), and light 
attenuation (c) the latter being the sum of the two 
former. IOPs may equally be treated as environ-
mental parameters. Their variability depends 

 directly on changes in the concentration of water 
constituents, the composition of the sizes of sub-
stances suspended in the water, and the concentra-
tion of substances dissolved in the water. Th e 
outgoing stream of light from water (the “sea color”) 
depends on IOPs, through the interaction of incom-
ing sunlight into the water body with water con-
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stituents and the water itself. Th e growing interest 
in satellite observation and rapid development of 
remote sensing techniques have renewed the need 
for better knowledge and information on the inher-
ent optical properties of water. 

Our research used empirical data from the Baltic 
Sea gathered in fi eld experiments systematically con-
ducted in 1993-2005 – the fi rst and so far the only 
long sequence of optical measurements on the Baltic. 
Th is permitted the reliable statistical estimation of 
small-scale, seasonal, as well as long-term variability 
of inherent optical proprieties in the area studied.

A stable strong linear correlation was shown to 
exist between absorption, scattering, and attenua-
tion coeffi  cients for individual light wavelengths. 
Following this fi nding, model formulae were pro-
posed enabling spectra or vertical distributions of 
those coeffi  cients to be reconstructed based on val-
ues at reference wavelength. Th e level of agreement 
between model data and empirical data, verifi ed 
using a representative independent data set, is high 
enough for the model to be applied in monitoring 
or whenever the need for a quick, approximate es-
timation of light absorption or attenuation spectra 
in Baltic waters arises. 

Vertical stratifi cation and seasonal evolution of 
the optical properties of Baltic waters depend on 

processes leading to the hydrological stratifi cation 
of waters. Th e evolution of Baltic optical properties 
shows regular, annual cycles. In the summer season, 
a three-layer structure starts to build up at the begin-
ning of March and stays developed from April to 
September (Fig. 1). Th e largest IOP values are ob-
served at depths of 0 to 30 m, with a gradual de-
crease through 50 m and the smallest values of IOP 
coeffi  cients observed below 50 m. In November to 
March, in turn a two-layer water column structure 
of IOP is present (0 to 50 m and below 50 m) 
(Fig. 2). Th ose relations are sustained throughout 
all the seasons of the year. 

Our research concluded that:
• In both open Baltic waters and the waters of 

the Bays, the process of light scattering was observed 
to prevail over the process of its absorption. 

• Light absorption spectra have relatively high 
values of light absorption coeffi  cients (0.5÷0.6 m-1) 
in the short-wave domain, independent of region 
or season of the year. Th is is specifi c for Baltic waters 
due to the presence of absorption by dissolved or-
ganic matter. 

• Th e range of horizontal underwater visibility 
in the Baltic ranges from 4 ± 2 m in surface waters 
in Bay areas, to 13 ± 4 m at depths of 30 to 50 m 
in open Baltic waters. Low values of underwater 

Fig. 1. Vertical distributions of coeffi  cients of (a) light attenuation and (b) light absorption and (c) temperature/salinity typi-
cal for Baltic waters in the summer season (April-September) 



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
EARTH AND MINING SCIENCES

98

visibility in water directly over the bottom (7.5 ± 4 m) 
are attributed to the presence of bottom light scat-
tering layers.

• Th ere is a long-term trend of diminishing light 
attenuation coeffi  cient values (i.e. increasing water 
transparency) in surface waters in the Gdańsk and 
Pomeranian Bays. Average light attenuation coef-
fi cient values for wavelength 660 nm dropped from 
1.8 m-1 in 1994 to 1.0 m-1 in 2005. 

Inherent optical properties in Baltic waters were 
analyzed in the context of current problems of re-
mote sensing of the sea. One especially important 
aspect of this relation is the infl uence of small-scale 
IOP changes (Fig. 3) on the quality of environmen-
tal information obtained by remote observation 
methods. In particular, it was documented that:

• Th e main cause for IOP variability observed 
in a fi xed location is the advection of water with 

Fig. 2. Vertical distributions of coeffi  cients of (a) light attenuation and (b) light absorption and (c) temperature/salinity typi-
cal for Baltic waters in the winter season (October-March) 

Fig. 3. Raw records of 30 minutes worth of light attenuation coeffi  cient time series, registered consecutively at three neighbor-
ing stations in the Vistula River mouth at depth 2 m, 16 May 2004. X axis shows time [GMT], Y axis shows values of light 
attenuation coeffi  cient c(λ) [m-1] for nine wavelengths from 412 nm (blue line) to 715 nm (brown line)
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diff erent optical properties rather than local chang-
es of water optical properties. 

• Typical space and temporal scales of IOP var-
iability are 5 to 50 m and 1 min in Vistula river 
mouth, 200 to 500 m and 1 hour in the Gdańsk 
Bay area and 1 to 10 km and 1 day in the open 
Baltic area. 

Based on these fi ndings, methodological recom-
mendations were formulated for complex hydro-
logical, optical, and biooptical fi eld experiments 
aimed at the calibration and validation of remote 
algorithms.

Th e application of these recommended proce-
dures in practice will assure spatial and temporal 
coherence across diverse data. In particular, it will 

assure the matching of optical observation resolu-
tion to scales of spatial and temporal IOP variabil-
ity, and consequently the minimization of 
measurement errors. Analysis of nonstationary 
small-scale IOP variability was performed by the 
wavelet analysis method – the fi rst time this meth-
od has been applied in marine optics.

Institute of Oceanology
ul. Powstańców Warszawy 55, 81-712 Sopot  
phone: 48 (058) 551 72 81
fax: 48 (058) 551 21 30
e-mail: offi  ce@iopan.gda.pl
www.iopan.gda.pl

New methodology for investigating deep geological structure 
to determine optimal geothermal well location

W. Bujakowski | Mineral and Energy Economy Research Institute | Polish Academy of Sciences

 Th e primary aim of this overall project was to 
recognize fi ssured and porous geothermal reservoirs 
using seismic and magnetotelluric geophysical sur-
vey methods. 

Th is report describes the results of research work 
undertaken at the Mineral and Energy Economy 
Research Institute as part of a geological assignment 
commissioned by the Polish Environment Ministry, 
funded by the National Fund for Environmental 
Protection and Water Management. Th e work was 
performed in accordance with the approved 

Skierniewice-Łowicz-Kompina Area Geophysical 
Research Project developed as part of the EU re-
search project “Integrated Geophysical Exploration 
Technologies for Deep Fractured Geothermal Sys-
tems.”

Th e geological objective of the geophysical re-
search project was to examine the geological and 
structural features of the area in the vicinity of the 
Kompina-2 well, where a geothermal reservoir was 
found. Th e research area is located within the 
 Warsaw synclinorium between Skierniewice and 

Fig. 1. Geological cross-section of the research area (after S. Marek, A. Feldman 1988)
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 Mszczonów, where fi ssured water-bearing Lower Tri-
assic formations are present below 4,000 meters, from 
which an artesian fl ow of brine with a temperature 
of over 100°C has been obtained, while Jurassic and 
Cretaceous water-bearing formations exhibiting inter-
grain porosity are present at lesser depths. 

Th e methodological objective was to ascertain 
the eff ectiveness of the local application of high-
resolution 3D seismics and magnetotellurics (MT) 
to support other geophysical methods (e.g. borehole 
geophysics) in the examination of thermal aquifer 
horizons in connection with their being accessed 
via boreholes. 

Seismic data analysis dealt with two groups of 
measurement data:

• archived 2D seismic profi ling carried out be-
tween 1975 and 1977, subjected to modern reproc-
essing and reinterpretation, 

• new 3D seismic research carried out as part of 
the project, aimed at solving geothermal problems.

In relation to the Kompina-2 borehole data, iden-
tical seismic boundaries were assumed when inter-

preting 3D data as had been used in the 
interpretation of the 2D data. Structural maps pro-
duced by the new interpretation proved much more 
accurate than their counterparts based on 2D data. 
In order to illustrate these diff erences, graphic com-
parisons have been developed with respect to struc-
tural surfaces for individual stratigraphic units (nine 
levels) for both methods. Diff erences are clearly 
visible in the case of tectonic results and they are 
sometimes of a fundamental nature. Th ese examples 
provide excellent material for methodological con-
siderations and even for teaching, with regard to the 
proper understanding of the principles of seismic 
data interpretation. 

Th e results of lithofacial analyses conducted by 
interpreting the 3D data are also very interesting. 
No simple correlation exists between so-called seis-
mic attributes and the petrophysical or lithofacial 
features of the formations examined. Th e only in-
formation obtained concerned the petrophysical or 
structural diff erentiation of the medium in question. 
Seismic inversion results, which yielded a spatial 

Fig. 2. Th e location of seismic and magnetotelluric research sites against the location of archived seismic profi les
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image of the acoustic hardness of the rock medium 
(the product of volume density and the speed of 
longitudinal waves), are of a similar nature. In both 
cases, these data may provide the basis for detailed 
geological or aquifer-related interpretations. Trans-
lating the variability of physical features into geo-
logical features or hydrogeological information is 
a very complex task and many ambiguities arise in 
the process. It is worth stressing that the 3D inter-
pretation results obtained are the fi rst of such qual-
ity and scope to have been derived from Mesozoic 
formations in the Polish Lowlands. Th ey provide 
a new image of the geological structure of the area 
under examination.

Th e project assumed that the application of a sec-
ond geophysical method (magnetotellurics or MT) 
would, among other things, yield information con-
cerning the lithological variability and reservoir 
properties of the area as well as enabling the prob-
able directions of underground water migration to 

be determined. In order to achieve these research 
objectives, tests were carried out using both passive 
and induced methods. MT tests were performed 
along seven intersecting profi les. Both continuous 
profi ling and sequences of point and parametric 
soundings were carried out along six 6-kilometre-
long profi les that coincided with the seismic profi les.

Fig. 3. Structural maps of the Tp2 seismic boundary (top 
Bunter layer): 
Top – based on archived 2D seismic data
Bottom – based on new 3D seismic data

Fig. 4. Spatial presentation of seismic boundaries and dislocations 

Fig. 5. Comparison of interpretations of seismic and MT data for the Bunter 
horizon
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An attempt to integrate the results obtained 
through the use of both research methods, i.e. 
 seismics and MT, has been a very important part of 
the research work. Owing to the diff erences between 
the two research methods, this comparison is a dif-
fi cult task. Due to their distinct features, and pri-
marily due to signifi cant diff erences in resolution 
of their depth profi le, each of these methods may 
yield important, but slightly diff erent, information 
about the geological medium. With respect to struc-
tural aspects, the seismic method, and particularly 
its 3D variant, is clearly superior to the magnetotel-
luric method. However, this method is insensitive 
to the variable mineralization of aquifer waters, 
which strongly aff ects the overall resistance of the 
geological medium.

Among other fi ndings, a very detailed spatial 
image of tectonic zones in the direct vicinity of the 
Kompina-2 borehole has been obtained through 
this application of the seismic and MT methods. 
Some information concerning, for instance, lateral 
facial changes within Mesozoic formations, includ-
ing Lower Cretaceous, Jurassic or Lower Triassic 
ones, should be considered unique. Th e material 
obtained is of very signifi cant value when determin-
ing geothermal borehole location.
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Changes in the landscape of the Warsaw Metropolitan Area 
in the late 20th/early 21st centuries

B. Degórska | Stanisław Leszczycki Institute of Geography and Spatial Organization | 
Polish Academy of Sciences

Th e main achievement of this work is to produce 
the fi rst comprehensive description of the urban 
sprawl that took place in the Warsaw Metropolitan 
Area (WMA) during the fi rst half of the current 
decade. Th e detailed studies have analyzed the 
WMA’s landscape structure and transformations 
over a period that is admittedly quite short, yet 
undoubtedly signifi cant from the standpoint of spa-
tial and functional change – inasmuch as it was 
associated with both a socioeconomic transforma-
tion and an intense development of investment 
processes in Poland. In particular, the years in ques-

tion saw a boom as regards single-family housing in 
the vicinity of all Poland’s large cities. Most of the 
analysis concerns landscape transformations occur-
ring in the period leading up to Poland’s EU acces-
sion, as well as the fi rst year of EU membership. 
Th e main focus is on landscape change in the rural 
section of the WMA, and therefore the aims of the 
study are as follows: 
• to identify regularities as regards spatial diver-

sifi cation and the changes taking place in urbanized 
and non-urbanized components of the landscape, 
with a particular focus on the eff ect of road distance 
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from the core of Warsaw (defi ned as the former 
Warszawa Centrum Gmina), as well as the quality 
of productive agricultural space,
• to determine the level of landscape synan-

thropization and changes therein, as well as the 
regularities that may apply to it,
• to distinguish types of gmina (commune) in 

terms of similarities as regards landscape composi-
tion, as well as to determine the main areas and 
trends of transformation.

Th e range of the study area thus coincides with 
the boundaries of the WMA as determined in 2001. 
Th e statistical data utilized in the study derive from 
the statistical services (compilations prepared for 
the gminas), the Polish Ministry of the Environment 
(a numerical database), and the Gmina Offi  ces.

Th e generated database includes the characteriza-
tion of 127 basic units, 77 of which were rural 
(rural gminas and rural zones within rural-urban 
gminas) and 50 urban, plus 5 categories of land 
(cities, cities excluding Warsaw, Warsaw, Warsaw 
excluding the Centrum Gmina, and the Centrum 
Gmina) and 5 zones of rural area categorized based 
on road distance measured from the boundaries of 
Warsaw’s former central district to the registered 
offi  ce of the given district (zones: I – <21km, II – 
21-30 km, III – 31-40 km, IV – 41-50 km, V – >50 
km). In order to assess comprehensively the chang-
es taking place in the landscape, an extended indica-

tor of synanthropization was used. District typo -
logies in terms of horizontal landscape structure 
similarities and changes were created through hier-
archic cluster analysis, using Euclidean distance as 
a metric of twelve-dimensional space. 

Nevertheless, it has proved possible to distinguish 
types of area displaying similar trends and directions 
of change as regards components of the landscape, 
aggregated into forestry, agriculture and urbanized 
land. We thus obtain (Fig. 1):
• areas of landscape synanthropization (type A, 

with a division into 3 sub-types of synanthropiza-
tion: A1-high, A2-middle, A3-low),
• areas of relative landscape stabilization 

(type B),
• areas of landscape renaturalization (type C). 
Th e ever-growing general trend toward synan-

thropization of the investigated area is predomi-
nantly aff ected by increasing spatial urbanization. 
Away from the area of the former Centrum Gmina, 
this can be observed in the remaining analyzed cat-
egories of space and in all zones. Th e most dy-
namic changes in the landscape are those aff ecting 
Zone III (31-40 km out from the boundaries of the 
former Centrum Gmina), as well as Zone I (<21 
km). Th ese are related to changes in the level of 
synanthropization of the landscape, as well as the 
majority of the components forming the landscape 
structure.

Fig. 1. Typology of the study area



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
EARTH AND MINING SCIENCES

104

Among the investigated forms of land use in 
rural areas, the brief period 2000-2004 has wit-
nessed extremely dynamic growth in residential 
areas (345%), land associated with the provision of 
services (304%), and industrial land (236%). Th e 
areas featuring dynamic (>150%) spatial develop-
ment of residential built-up land in the period form 
a zone around Warsaw that is between about 15 km 
out towards the south of Warsaw and about 65 km 
out towards the west (Fig. 2). Gminas displaying 
similar growth in the combined area of urbanized 
land are, however, characterized by a lack of conti-

nuity around Warsaw in directions such as: north-
west, east and south-east. Being subject to the most 
intense landscape changes, these zones must be re-
garded as space in the most urgent need of planning 
action over landscape development and spatial struc-
ture arrangement. Th is should resemble the action 
taken in other EU members with regard to the land 
around large cities.

Th e spatial extent of the land showing high 
growth in residential built-up areas reaches out as 
far as the boundary with the Łódź Voivodship, in-
dicating the major investment attractiveness of this 
direction to development. Th is may be indicative 
of the development of a Warsaw-Łódź settlement 
zone. Th us, at some point in the future, Central 
Poland may gain a larger urbanized functional area, 
albeit in the face of certain hydrological and hydro-
geological barriers to such development. In turn, 
only one category of area (in the former Warszawa 
Centrum Gmina) has recorded a decline in the share 
accounted for by residential built-up areas.

As has been noted, it is primarily in rural areas 
that we are seeing the main change as regards the 
breakdown of urbanized land by type of use. Here, 
the signifi cant growth of residential space already 
noted is accompanied by a loss of industrial land in 
Zone I, this being made up for by an increase in the 
latter use within Zones II and III, as well as a de-
velopment of land used in the supplying of services 
mainly in Zones IV and V. Th e studies presented 
reveal a further deconcentration of industry, espe-
cially post-2002. Th e appearance of tended green 

Fig. 2. Main geographical directions of urban sprawl 
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Fig. 3. Changes in built-up areas of the residential and on-farm categories
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space beyond suburban areas is also noteworthy. 
Th e highest signifi cant change has taken place be-
tween the shares of gminas taken up by built-up 
areas of the residential and on-farm categories (Fig. 
3). In all the highlighted zones of rural land, there 
is a trend towards increased residential space area, 
though intensive change is mainly taking place in 
the fi rst three zones, Zone III (31-40 km out) stand-
ing out especially clearly as regards the average pace 
of change taking place within the area. 

Th e obtained results have off ered verifi cation for 
some of the formulated hypotheses, though some 
have also been rejected. A close analysis of linear 
correlations reveals no statistically signifi cant rela-
tionship between changes in values for the index of 
landscape synanthropization (in the years 2000-
2005) and road distance from Warsaw’s core (the 
former Warszawa Centrum Gmina). Th e only oth-
er dependent variables that distance does aff ect 
concern the area of residential and on-farm built-up 
land, as well as changes in the shares such spaces 
account for in the overall land-use structure. Even 
then, the relationships in question are of rather 
marginal importance.

Th e lack of signifi cant correlation between the 
variables analyzed refl ects, inter alia, the relatively 
high values for the index in Zones III and V. Mod-
erate signifi cance to correlation coeffi  cients has only 
been identifi ed in terms of the shares of gminas 
taken up by residential and transport land, as well 
as the combined share of urbanized land. Th ere is 
nothing more than a marginal correlation for the 
combined share of agricultural land, as well as the 
shares of administrative entities taken by fallows and 
uncultivated land. An assumption concerning 2005 
has thus gained partial confi rmation in the case of 
the aforementioned forms. It is worth pointing out 
that, as of 2000, it was still possible to note a down-
ward trend with distance from Warsaw for the struc-
ture of the successive investigated zones in terms of 
the share of urbanized land.

High-quality productive agricultural space has 
not been found to hamper the spatial urbanization 
process, as is confi rmed by statistical analysis as well 
as the co-existence of areas with relatively high 
growth in the share of land that is urbanized and 
residential in function, even within areas where soil 
is fertile. In some parts of the gminas within the 
WMA – even those situated within the boundaries 
of the city’s extent as specifi ed more closely in 2006 
– it has been possible to note a decline in the area 

of urbanized land. Likewise, despite a general down-
ward trend for land with an agricultural function 
and for on-farm built-up land, eastern and north-
western parts of the area, and some parts on its 
southern edges, have recorded a slight increase in 
the share of area taken up by on-farm built-up space. 
However, this does not necessarily signify agricul-
tural development as such. It has thus proved impos-
sible to sustain the initially assumed hypotheses 
regarding growth – across the area recognized as 
metropolitan – in the share of urbanized areas, with 
a parallel decrease in agricultural land and on-farm 
built-up land.

From the point of view of nature conservation and 
social issues, the most disturbing fact involves the 
intensive development of both urbanization and de-
forestation in the same areas. Th e areas in question 
are predominantly located in the south of Warsaw. 
If not arrested, this phenomenon of rapid urbaniza-
tion may produce increasingly alarming consequenc-
es for human beings and the natural environment, 
in both the investigated area and other space with 
a large concentration of population.

References
Degórska B. (2006). International challenges and 

a new approach to management of space oriented 
at improvement of environmental quality and qual-
ity of life in towns. Geopolitical Studies, 14, 65-74. 

Degórska B. (2007). Key problems in the relation 
between the environment and spatial development 
in Poland. European Spatial Research and Policy, 
14(2), 54-89. 

Degórska B. (2009). Prawidłowości zróżnicowania 
przestrzennego i zmian struktury poziomej krajo-
brazu obszaru metropolitarnego Warszawy na 
przełomie XX i XXI wieku [Regularities of spatial 
diff erentiation and horizontal landscape structure 
changes in the area of metropolitan Warsaw in the 
late 20th/early 21st centuries]. Atlas Warszawy, 
10, 7-88. 

Stanisław Leszczycki Institute of Geography 
and Spatial Organization
ul. Twarda 51/55, 00-818 Warszawa
phone: 48 (022) 697 88 41
fax: 48 (022) 620 62 21
e-mail: igipzpan@twarda.pan.pl
www.igipz.pan.pl



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
EARTH AND MINING SCIENCES

106

The reduction of the elastic parameters of rock mass 
disturbed by underground mining influence

 

K. Tajduś | Strata Mechanics Research Institute | Polish Academy of Sciences

In all the world, mining corporations look for 
the cheapest way to exploit a given mineral deposit. 
One possibility involves returning to the exploita-
tion of seams in upper parts of the strata, in a region 
of old goaf. Unfortunately, this creates new prob-
lems in fi nding a suitable design for excavations 
under disturbed conditions where fractures appear 
inside the rock mass layers, reducing the values of 
strain-strength parameters. Th e magnitude of these 
changes in rock properties depends on the system 
of excavation and the magnitude of the excavated 
void (the worse case involving a longwall excavation 
with roof caving). 

Determining the parameters of rock mass in such 
a disturbed area poses a very diffi  cult problem. Th e 
traditional methods based on empirical formulas 
and laboratory tests of rock samples do not yield 
appropriate results because they do not consider the 
strata conditions in longwall panel excavations, such 
as fracturing, bedding, laminations, rock mass ani-
sotropy, etc. Tajduś (2009) put forward a new 
method, based on many tests and analyses, for ob-
taining the desired rock mass parameters in a region 
of underground mining infl uence.

Method of determining elastic parameters 
of strata disturbed by longwall panel exploitation

Th e method is based on the following stages: (a) 
survey measurements, (b) geological structure, (c) 
mining conditions, (d) numerical modeling, (e) 
Hoek’s rock mass classifi cation, and (f ) the back 
analysis method. Stages (a), (b), (c) are based on the 
collection of suitable data in the selected mining 
area and the analysis of that data. When the mining 
conditions and survey measurements are complex, 
the infl uence-function-based theory described by 
Knothe (1951) should be applied to simplify the 
task and (also when necessary) to derive the subsid-
ence trough that appears above exhausted longwall 
panels. 

Stage (d) involves the construction of a numer-
ical strata model for the selected mining conditions 
using the fi nite element method (FEM), which 

considers the weakness zones above the excavated 
seam: the caving zone, fracture zone, and bending 
zone. Th e behavior of the rocks in the caved and 
fractured zone is described by an equivalent elastic 
isotropic model, whereas the rocks in the bending 
zone are described by a transversally isotropic mod-
el. During procedure (d), it is very important to 
determine correctly the value of the elastic param-
eters (e) (elastic modulus and Poisson’s ratio). Th e 
initial elastic modulus values were determined using 
Hoek’s rock mass classifi cations (Hoek, 1994), 
based on the visualization of geological structure 
and the strength values of the laboratory parameters 
of the rock samples. Poisson’s ratio was obtained 
from laboratory tests and was constant for every 
rock mass layer. 

Next, in stage (f ), calculations were performed 
for the numerical model, and the obtained subsid-
ence results were compared against in-situ measure-
ment or (when survey measurements are disturbed) 
subsidence derived from Knothe’s theory (Fig. 1).

Calculations were made by adjusting the value 
of the rock parameters until the shape and the val-
ue of the subsidence were comparatively similar 

Fig. 1. 3D numerical model representing the surface impact 
of longwall panel excavation 
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(Fig. 2). Th e reduction of elastic parameters for the 
strata after underground mining excavation can thus 
be obtained.

Adaptation of GSI classifi cation 
to the region of underground infl uence

Th e Geological Strength Index classifi cation 
(GSI), developed by Hoek, determines the param-
eters of geological strength for strong and weak rock 
masses. It is based on visual observations of geo-
logical conditions and has four general parameters 
from which the value of the GSI factor describes 
a rock mass structure.

Th e method concisely presented above provides 
a briefi ng on the adaptation of the GSI rock mass 
classifi cation to conditions in mining areas, and 
consequently, allows for a more accurate forecasting 
of the state of stress, and of strain and surface de-
formation in the mining area. 

As mentioned previously, three zones can be dis-
tinguished in areas disturbed by excavation – the 
bending zone, fractured zone and caved zone – and 
modifi cations to the GSI were made only in the fi rst 
two zones. Th is is because evaluating the behavior 
of the caved zone is a highly complex task and elas-
tic modulus in this zone should be determined 
separately. 

Figure 3 presents the schedule of GSI factor val-
ues for sandstone, according to the classical form of 
GSI rock mass classifi cation (Hoek) and its modifi ed 
form. 
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Fig. 2. Comparison of measured subsidence with subsidence 
received from MES calculation

Fig. 3. Comparison of the estimated GSI values according to Hoek and the 
estimated GSI values obtained by the author (for sandstone in the region of 
underground infl uence of Polish mines)
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The International Relations of the Polish Academy 
of Sciences

Th e Ministry of Science and Higher Education 
stands by its opinion that the Academy’s foreign 
centers should ideally conduct their own research. 
To a certain extent this is already the case today, as 
some of the foreign centers do pursue original, es-
pecially historical research. It seems that such eff orts 
may be intensifi ed and further refi ned, notably by 
emphasizing the importance of publications in peer-
reviewed journals.

One extraordinarily important new avenue 
would involve the foreign centers securing EU 
funding, which of course would require certain bar-
riers to be overcome, yet would nevertheless off er 
a very concrete alternative to the current crisis con-
ditions of funding. Many university units and 
other research institutions have recently secured 
sizeable funding from such sources, giving them 
spectacular opportunities to modernize their infra-
structure and operations – a model worthy of 
emulation. 

Possible greater emphasis on research activity at 
the foreign centers may be successfully combined 
with the development of other forms of activity 
pursued in cooperation with other Polish bodies 
(e.g. the Ministry of Foreign Aff airs), such as in 
terms of cultural activity, support for diplomacy, 
etc. Th rough the years of their operation to date, 

Th is general preface to information about the 
Academy’s foreign scientifi c centers in 2008 is ap-
pearing at a very special time, when the very nature 
of their future activities is being debated and perhaps 
even their future fate hangs in the balance – in con-
nection with the planned reforms of Polish science 
and the new law being prepared to provide a new 
legal framework regulating the Polish Academy of 
Sciences.

Th e original mission of our foreign centers has 
been to promote Polish science abroad and to foster 
better international research cooperation – such 
were the historical circumstances in which they were 
founded, and this is also clear in their legal status 
as “auxiliary” scientifi c units. In the case of Brussels 
the situation is slightly diff erent, since this center is 
de facto an offi  ce tasked with promoting Polish par-
ticipation in EU programs.

But tempora mutantur et nos mutamur in illis 
(times change, and we change with them): there is 
currently intense debate in Poland about the mission 
of the foreign centers, and various extreme opinions 
about what should be done with them even have 
been expressed. Nonetheless, it seems that a certain 
optimism may be maintained about the possibility 
of their retention, or even expansion through the 
creation of new centers in the East.
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Prof. Christoph Kleßmann (Zentrum für Zeithistorische For-
schung Potsdam), Prof. Rita Süssmuth (chairwoman of the 
Polish-German Foundation for Science and former president 
of the Bundestag), Dr. Marek Prawda (Polish Ambassador 
to Germany), and Prof. Robert Traba (director of the Cent-
er for Historical Research), together with the winners of the 
2008 Awards of the Polish Ambassador to  Germany 

At the ceremony launching the My, berlińczycy! Wir Berliner! 
exhibition, from left: Prof. Michał Kleiber (President of the 
Polish Academy of Sciences), Dr. Richard von Weizsäcker 
(former President of Germany), Prof. Robert Traba (director 
of the Center for Historical Research), and Prof. Krzysztof 
Wilmański

Th e ceremony kicking off  the My, berlińczycy! Wir Berliner! 
exhibition in Bärensaal, Altes Stadthaus in Berlin drew in 
more than 1000 guests. Here: former Polish Foreign Min-
ister Władysław Bartoszewski delivering an address

the Academy’s foreign centers have become a wide-
ly accepted and recognized element of their local 
realities.

Th e Academy’s foreign scientifi c centers are clear-
ly the receptacles of illustrious traditions and con-
siderable intellectual competence, which can and 

should continue to serve the promotion of our coun-
try’s interests. 

Andrzej Górski
Vice-President of the Polish Academy 
of Sciences

Center for Historical Research of the Polish Academy of Sciences in Berlin

Director: Prof. R. Traba

Th e year 2008 brought the completion of a two-
year stage of conceptual work on the Center’s core 

research projects: “We Berliners! – Poles in the De-
velopment of the 17th-21st Century Metropolis of 
Berlin,” and “Polish-German Realms of Memory.” 
Th e latter project represents one of the largest-scale 
undertakings in the humanities pursued by a Polish 
research institution, with more than 100 scholars 
from several European countries involved. Th e 
Center also participated in launching the “Polish-
German Joint History Textbook” project, led by the 
Polish-German Textbook Commission, and was 
involved in organizing a total of 61 conferences, 
seminars, and other scholarly meetings. 
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EU, the Polish Embassy in Brussels, and regional 
Polish representations. 

PolSCA continued its cycle of “PolSCA Meet-
ings,” addressing priority topics of the 7FP. Th e 
formula of the meetings was expanded to include 
greater involvement by foreign experts (called 
“PolSCA Meetings+” and “ColabEURactions”). 
Aside from Polish researchers from more than 19 
Polish research centers, the 29 meetings brought 
together 42 experts from the European Commis-
sion and 62 scientists from 12 EU member 
states, and a total of 187 presentations were deliv-
ered. Two seminars (in the “PolSCA Seminars” 
cycle) were held, with a total attendance of 110 
 individuals. 

A competition was organized in 2008 for the best 
research paper in the historical and social sciences. 
Th e fi nale of the competition came at a ceremony 
to grant the “Awards of the Polish Ambassador to 
Germany,” combined with an inaugural lecture de-
livered by Robert Traba at Freie Universität. 

A modern, fully digitized Library of the Center 
for Historical Research was launched and the Cent-

PolSCA – The Polish Science Contact Agency in Brussels

Director: Dr. J.K. Frąckowiak

Director Dr. Jan K. Frąckowiak

Th e “PolSCA” Polish Science Contact Agency

In 2008, PolSCA cooperated with organizations 
and institutions operating in Brussels, mainly with 
regards to the implementation of the 7th EU Frame-
work Programme (7FP). Key partners in such eff orts 

er’s fi rst publications have appeared: Berlin – Poln-
ische Perspektiven 19.-21. Jahrhundert by Dorota 
Danielewicz-Kerski, Maciej Górny (eds.) was pre-
sented at Berlin City Hall, and the fi rst issue of the 
annual journal HISTORIE – Jahrbuch des Zentrums 
für Historische Forschung Berlin der Polnischen Akad-
emie der Wissenschaften was released. 

included: the European Commission (directorates 
dealing with R&D issues, especially DG-Research), 
ESFRI (European Strategy Forum on Research In-
frastructures), CREST (Scientifi c and Technical 
Research Committee), the European Parliament 
(mainly Polish Euro-MPs), the IGLO network (In-
formal Group of RTD Liaison Offi  ces in Brussels) 
and its offi  ces from 22 countries, COST (European 
Cooperation in the Field of Scientifi c and Technical 
Research), the Leibniz Association, the Helmholtz 
Association (offi  ces of German research organiza-
tions), Poland’s Permanent Representation to the 
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Joint session of the presidia of the Polish Academy of Sci-
ences and Russian Academy of Sciences held on October 
14, 2008 during the Polish Science Days event (13-17 Oc-
tober, 2008) (P. Głuszkowski)

4th session of the standing research seminar “Poland and Russia: In Search 
of Mutual Understanding” during which Prof. E. Duraczyński delivered his 
paper on the “Warsaw Uprising” (1 October 2008) (P. Głuszkowski)

Discussion on Gennadij Matveev’s book entilted Piłsudski 
at Lomonosov Moscow State University, December 3, 2008. 
Among the participants of the discussion were Prof. Daria 
Nałęcz, Prof. Tomasz Nałęcz, Prof. Andrzej Garlicki, and 
Prof. Włodzimierz Suleja (P. Głuszkowski)

Scientific Center of the Polish Academy of Sciences in Moscow 

Director: Prof. M. Wołos (permanent representative of the Polish Academy of Sciences 
to the Russian Academy of Sciences)

Th e Scientifi c Center in Moscow and the perma-
nent representative of the Polish Academy of Sci-
ences to the Russian Academy of Sciences were 
involved in organizing the “Polish Science Days in 
Russia,” an event celebrated together with the 50th 
anniversary of the fi rst cooperation agreement signed 
between the two academies. Michał Kleiber, presi-
dent of the Polish Academy of Sciences, signed 
a cooperation with the Russian Academy of Sci-

ences, the Russian Academy of Agricultural Sci-
ences, and the Russian Academy of Medical 
Sciences for the years 2008-2010. A joint session of 
the presidia of the two academies was held. As part 
of the Polish Science Days event, 16 conferences, 
seminars, and other scholarly meetings were held, 
4 exhibitions on the achievements of Polish science 
and research cooperation between Poland and Rus-
sia were put on display, and papers and lectures were 

delivered at research centers in Moscow, St. Peters-
burg, and Yekaterinburg. 

In 2008 the Scientifi c Center in Moscow orga-
nized meetings involving European scientists, as well 
as presentations and lectures by Polish and Russian 
scientists. Th ese events took place in Moscow, Smo-
lensk, Tambov, Yekaterinburg, Omsk, and Irkutsk. 
A standing research seminar entitled “Poland and 
Russia: In Search of Mutual Understanding” was 
launched at the Yeltsin Foundation in Moscow, as 
a forum for Russian intellectuals interested in Polish 
science and scholarship. Four sessions of the seminar 
were held in 2008. Preparatory work was initiated 
on organizing a standing research seminar entitled 
“Between the Vistula and Nemen Rivers: A Cross-
roads of Cultures,” aimed at discussing the dilemmas 
of coexistence between Poles, Russians, Germans, 
Lithuanians, Latvians, and Belarusians.
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In 2008, the Scientifi c Center of the Polish Acad-
emy of Sciences in Paris organized scholarly and 
cultural events in cooperation with such Paris-based 
institutions as the Polish Embassy, the Polish Insti-
tute, the Polish Library, INALCO, the Centre de 
Civilisation Polonaise, and many research units in 
Poland and France. Altogether a total of 36 meetings 
were held at the Center, including 12 lectures and 
10 research conferences. Th e Polish-French Scien-
tifi c Forum was prepared, at which researchers from 
France and Poland presented diverse avenues of 
cooperation. Th e Center teamed up with Université 

Th e conference “Mars 68 à Varsovie – Mai 68 à Paris. Quel(s) héritage(s)?” 
(2 June 2008), from left: Małgorzata Kowalska, Françoise Gaillard, Mirosław 
Loba, and Daniel Lindenberg (J. Pielaszek)

Meeting of Société de Chimie, Section Régionale Île-de-France (4 June 2008) 
(W. Herda)

A concert from the cycle “De Varsovie à Paris – rencontre des 
jeunes talents” (7 December 2008), from left: Justyna 
Chmielowiec and Clémence Olivier (J. Pielaszek)

Scientific Center of the Polish Academy of Sciences in Paris

Director: Prof. J. Pielaszek

Paris 1 Panthéon-Sorbonne and Polish research in-
stitutions to organize research symposia on “Les 
idéaux méthodologiques et les pratiques de recherche 
en SHS” and “Réformes principales des fi nances pub-
liques en Europe au début du XXIe siècle.”  

In  connection with the 100th anniversary of the 
founding of the Warsaw Scientifi c Society, the 
Center prepared a conference and exhibition that 
were likewise presented at the Polish Consulate in 
Lille.

In 2008 the Center initiated a cycle of lectures 
entitled “Th e Joint History of Poland and France” 

involving Polish and French researchers, and forged 
cooperatives relations with École des Mines de 
Paris. Radio France Internationale reported on many 
of the events held at the Center.

Th e Center’s Library has continued to enrich and 
update its collections and is also providing elec-
tronic services (the catalog is available on-line). 
Publications released in 2008 included the 10th 
issue of the Center’s own annual journal (in French) 
as well as the following: L’agriculture française 
et l’agriculture polonaise dans l’Europe de 2007: 
expériences partagées et intérêts communs? Actes du 
séminaire franco-polonais and Władysław Kopacze-
wski’s La Pologne et la science française – a reprint 
of a brochure published in France in 1918, outfi tted 
with a biographical note and introduction. Th e lat-
ter publication was linked to the 90th anniversary 
of the regaining of Poland’s independence.
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Director Prof. Leszek Kuk

Research session devoted to the memory of Tomasz Mi-
kocki, “Archeologia a Tolemaide,” 27-28 May 2008. Here: 
Prof. Claudio Parisi Presicce (Musei Capitolini)

Th e poet Urszula Kozioł at the meeting devoted to Jerzy 
Hordyński, which was combined with a presentation of the 
published volume, 14 October 2008

Research session: “Marcello Bacciarelli pittore di Sua Maestà 
Stanislao Augusto Re di Polonia”

Scientific Center of the Polish Academy of Sciences in Rome

Director: Prof. L. Kuk

 In 2008 the Scientifi c Center of the Polish Acad-
emy of Sciences in Rome hosted 14 lectures by 
Polish researchers, dealing with topics in archaeol-
ogy, architecture, history, art history, and Italian 
studies. The Italian edition of Prof. Antonina 
Kłoskowska’s book, Alle radici delle culture nazion-
ali, was presented.

Italian-Polish sessions were held on “Archeologia 
a Tolemaide” (marking the anniversary of Prof. To-
masz Mikocki’s death), and “Marcello Bacciarelli – 
pittore di Sua Maestà Stanislao Augusto, Re di Polonia.” 
An evening commemorating the poetry of Jerzy 
Hordyński was held, jointly organized with the 
Polish Institute. A presentation of the design of the 
National Pantheon in Kraków was orga nized. 

Th e year 2008 saw the publication of the follow-
ing volumes in the “Conferenze” series: no. 122 “Quando il Papa andò in Sinagoga” (containing pa-

pers delivered at an international session commem-
orating the 20th anniversary of Pope John Paul II’s 
visit to the synagogue in Rome), no. 123 “Archeo-
logia Letteratura Collezionismo” (containing papers 
delivered at an international session devoted to the 
memory of Jan and Stanisław Kostka Potocki), and 
no. 124 “Pensare per immagini. Stanisław Wyspiański 
drammaturgo e pittore” (containing papers delivered 
at a Polish-session commemorating the 100th an-
niversary of the artist’s death). A volume of Jerzy 
Hordyński’s poetry, Rimarrò uno straniero sotto ogni 
cielo, including essays about the poet, was  presented 
at the Center on the 10th anniversary of his death. 
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Concert by the Ars Cantus ensemble, inaugurating the exhibition “Das Bild 
von Wrocław/Breslau im Laufe der Geschichte” (H. Doda) 

Prof. Bogusław Dybaś, director of the Scientifi c Center of 
the Polish Academy of Sciences in Vienna, opening the 
conference “Polnisch-Österreichische Kontakte sowie Militär-
bündnisse 1618-1918” at the Museum of Military History 
in Vienna, with Dr. Christian Ortner, the museum’s director 
(left)

Participants in the panel discussion “Das Jahr 1918 – Anfang und Ende: 
Österreichische Geschichte im Vergleich” (from left): Prof. Robert Traba (direc-
tor of the Center for Historical Research of the Polish Academy of Sciences 
in Berlin), Prof. Gerhard Botz (Institute of History, University of Vienna), 
Ambassador Jakub Forst-Battaglia (a historian and diplomat, chairing the 
discussion), Prof. Feliks Tych (former director of the Jewish Historical Insti-
tute in Warsaw), Prof. Alois Woldan (Slavic Institute, University of Vienna), 
and Prof. Bogusław Dybaś (opening the discussion) (A. Nadolny)

Scientific Center of the Polish Academy of Sciences in Vienna

Director: Prof. B. Dybaś 

In 2008 the Center organized or co-organized 
the research conferences: “Between Galicia, Vienna, 
and Europe – Aspects of Andrzej Kuśniewicz’s Lit-
erary Work” (together with the Slavic Institute of 

the University of Vienna), “Das Bild von Wrocław/
Breslau im Laufe der Geschichte” (together with the 
Art History Institute of the University of Wrocław 
and Österreichisches Staatsarchiv), “Polnisch-Österre-
ichische Kontakte sowie Militärbündnisse 1618-1918” 
(with Heeresgeschichtliches Museum Wien and the 
Polish Army Museum in Warsaw), and “Die Refor-
mation in Mitteleuropa. Internationales Symposium 
anlässlich des 500. Geburtstages von Primus Truber” 
(together with the Slovenian Scientifi c Institute in 
Vienna, Collegium Hungaricum in Vienna, and the 
Austrian Academy of Sciences). A panel discussion 
was held on “Das Jahr 1918 – Anfang und Ende: 
österreichische und polnische Geschichte im Vergleich,” 
as was a research workshop on “Europeanization of 
public administration” for doctorate students in law 
from Poland and Austria. Th e Center likewise organ-
ized 15 lectures showcasing important phenomena 
in Polish science.

Exhibitions promoting awareness of Polish sci-
ence or organized, including: “Polish School of 
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Th e Polish Ambassador to Austria, Dr. Jerzy Margański, at 
the opening of the “Polnische Mathematische Schule” exhibi-
tion (A. Nadolny)

Mathematics 1918-1939” and “Polish Science 
Books.” Th e Center published: (Bio)Degradable 
Polymers From Renewable Resources – Proceedings of 
the International Conference, Vienna, November 
18-21, 2007, (as vol. 8 of the “Conference Proceed-
ings and Monographs” series); Between Galicia, 
Vienna, and Europe – Aspects of Andrzej Kuśniewicz’s 
Literary Work (“Symposien und Seminare” Bd. 5); 
and Das Bild von Wrocław/Breslau im Laufe der 
Geschichte, Jan Harasimowicz (ed.), (“Symposien 
und Seminare” Bd. 6). 
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forces glioma cells to enter the RNA interference 
pathway and fi nally to undergo apoptosis and die. 
Th is has been confi rmed experimentally in extensive 

Educational and Promotional Activity 
within the Polish Academy of Sciences

Scholarships of the President of the Polish Academy of Sciences
grams – they embrace a broad thematic range of 
various fi elds of science, especially the biological 
sciences and the pure mathematical, physical, and 
chemical sciences. 

Th e President’s scholarship competition has so 
far been held three times (2004, 2006, 2007) in 
research fi elds specifi ed by the President of the Acad-
emy. A total of 58 young researchers have won 
scholarships.

One of the two most numerous groups of schol-
arship-winners consists of young scientists practic-
ing fi elds like genetics, biology, and biochemistry 
(22 scholarships) while the other consists of young 
scholars in the humanities – sociologists, archae-
ologists, literary specialists, and historians (21 schol-
arships). Below we showcase two selected 
scholarship-winners from these domains. 

Th e scholarships of the President of the Polish 
Academy of Sciences are awarded to young research-
ers studying in the doctorate programs of the Acad-
emy’s research establishments. Th eir objective is to 
promote some of Poland’s most talented young in-
dividuals and to off er them the possibility of better 
conditions for doing research. Great hopes and ex-
pectations are pinned upon the most talented young 
researchers selected in this competition. 

Within the Polish Academy of Sciences, doctor-
ate programs are run independently by research 
establishments in the social, biological, mathemat-
ical, physical, chemical, technical, agricultural, for-
estry, veterinary, medical, Earth and mining 
sciences. In collaboration with research establish-
ments in Poland and abroad, the Polish Academy 
of Sciences also recruits doctorate students for its 
increasingly renowned international doctorate pro-

RNA interference in brain tumor treatment

M. Nowak | Institute of Bioorganic Chemistry | Polish Academy of Sciences

Gliomas are the most common and lethal brain 
tumors of the central nervous system. Despite ad-
vances in standard therapy, including surgery fol-
lowed by radiotherapy and/or chemotherapy, the 
median survival of patients with high-grade gliomas, 
especially Glioblastoma multiforme (GBM), is very 
poor and lasts 8-12 months from the diagnosis. Th e 
main goal of this research project is to develop a 
novel method of GBM treatment which combines 
our emerging knowledge of the genetics and cel-
lular biology of GBM and the modern tools off ered 
by molecular biology. An RNA interference (RNAi)-
based agent for specifi c inhibition of the synthesis 
of an antiapoptotic stress protein has been designed 
and obtained. Th at pathological protein is overex-
pressed in high-grade gliomas and could be a new 
therapeutical target for glioma treatment, but has 
yet to be exploited as a molecular target. Inhibition 
of its synthesis by specifi c RNA (ACRY-RNA) en-

Monika Nowak (E. Wyszko) 
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Instiute of  Bioorganic Chemisty
ul. Noskowskiego 12/14, 61-704 Poznań
phone: 48 (061) 852 85 03
fax: 48 (061) 852 05 32
e-mail: ibch@ibch.poznan.pl
www.ibch.poznan.pl

studies in a cultured glioblastoma cell line. ACRY-
RNA is currently being evaluated in experimental 
therapy by Professor Stanisław Nowak from the 
Department of Neurosurgery and Neurotraumatol-
ogy of the University of Medical Sciences in 
Poznań. 

RNA interference in brain tumor treatment. (A) Th e main steps of the project. (B) Magnetic resonance image (MRI) of patient 
DJ (54 years old) with astrocytoma fi brillare (WHO II). Localization of the tumor: frontal lobe with infi ltration to corpus 
callosum (size: 65x56x49 mm). 13 months after surgical resection combined with ACRY-RNA application, the patient showed 
improved quality of life and no recurrence. White arrow indicates a lodge in the cerebrum after tumor resection

Royal cult chapels as a “sanctuary of the gods” – The significance of royal 
cult complexes in Temples of Millions of Years in New Kingdom Egypt
O. Białostocka | Research Center for Mediterranean Archaeology | Polish Academy of Sciences

Research on the architectural arrangement and 
iconographic repertoire of the Temple of Queen 
Hatshepsut at Deir el-Bahari, especially the Com-
plex of the Royal Cult, constitutes the basis of this 
PhD dissertation prepared under the supervision of 
Prof. Karol Myśliwiec at the Research Center for 
Mediterranean Archaeology, Polish Academy of Sci-
ences. In 2005 the project of reconstructing the 
courtyard in the Royal Cult Complex was under-
taken as part of a larger program conducted at the 
Temple by the Polish-Egyptian Archaeological and 
Conservation Mission of the Polish Center of Med-
iterranean Archaeology. 

Olga Białostocka at work (Polish Center of Mediterranean  Archaeology)
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Dismantling of a wall in the courtyard of the Royal Cult Complex prior to its full reconstruction according to a new 
project

Fragment of a theoretical reconstruction of the wall decoration based on the connections of blocks
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Th e thesis aims at determining connections be-
tween the Royal Cult Chapels, the Main Sanctuary 
of Amon, and the Solar Complex, enabling the 
position and role of Hatshepsut in her Temple to 
be defi ned. Th e main goal is to demonstrate the 
king’s exceptional divine character as expressed in 
the plan and decoration of each “sanctuary.”

Th e example of the Temple of Hatshepsut may 
serve as point of reference to further discussion on 
the origin and development of the cult of the king 

in the so-called “Temples of Millions of Years” in 
the New Kingdom. 

Research Center for Mediterranean Archaeology
ul. Nowy Świat 72, 00-330 Warszawa
phone: 48 (022) 657 27 91
fax: 48 (022) 826 65 60
e-mail: zaspan@zaspan.waw.pl
www.zaspan.waw.pl

Th e directors of four Institutes of the Polish Academy of Sciences sign a 
consortium agreement to establish the Earth and Planetary Research Center 
(GeoPlanet)

Earth and Planetary Research Center (GeoPlanet)
A. Wolski | Scientifi c Information Service | Polish Academy of Sciences

On 30 March 2009, the directors of four Insti-
tutes of the Polish Academy of Sciences: the Institute 
of Geophysics, the Institute of Geological Sciences, 
the Institute of Oceanology (all under Division VII 
of the Academy) and the Space Research Center 
(Division III) signed a consortium agreement, team-
ing up to establish the Earth and Planetary Research 
Center (Geoplanet). 

Mission 

Geoplanet will serve as a nexus integrating Polish 
research on various physical and chemical processes 
taking place within the Earth, in its environment 
and in the Solar System. It will take active part in 
international and domestic projects. Th e new Cent-
er thus has an important role to play in observations 
of the Earth (land and oceans) via Poland’s network 
of observatories and research ships, as well as in 
developing models for interpreting the data so ob-
tained. Th e Center will pool together knowledge 
that can be used in both the traditional energy in-
dustry and with renewable energy sources, and 
moreover it will deal with issues of water manage-
ment and water resources in the context of sustain-
able development and under conditions of the 
globalization of natural resources. 

Th e pursuit of geosystem research requires the 
constant refi nement of observational and research 
tools. Measurement stations, research ships, new 
instruments, systems, and satellite devices for mon-
itoring the processes occurring on the Earth and 

other planets will be developed in collaboration with 
Polish industry and the Center’s founding institutes. 
Processing, archiving, and providing access to huge 
quantities of data poses an information-technology 
challenge that represents an opportunity for com-
panies that specialize in IT services. Th us the Cent-
er will contribute to developing technological 
innovation in Poland and to the country’s imple-
mentation of the Lisbon strategy.

Education

Under the new framework to be established by 
Poland’s new Act on the Polish Academy of Sci-
ences, Science Funding Act, and Act on the Na-
tional Science Center, in parallel to the above 
scientifi c activity the Center will likewise serve as a 
nexus educating specialists and promoting broader 
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public science awareness. In terms of science popu-
larization, plans call for a broad campaign to dis-
seminate information about the fi ndings of modern 
research about the Earth and other planets, includ-
ing in secondary schools. Practical classes in as-
tronomy will be held to teach school pupils about 
the composition of the atmosphere, changes occur-
ring in it, and the consequences of these phenom-
ena for mankind and the climate. 

Knowledge of a sort that has so far remained 
locked up in laboratories will be promoted at vari-
ous types of events, such as at “Earth Days” festivals. 
Interesting lectures, multimedia demonstrations, 
and hands-on participation by young people in 
classes and workshops will all help make complex 
topics easy and fun to assimilate. GeoPlanet’s exhi-
bition stand set up at such events, focusing mainly 
on public science awareness, will become a recogniz-
able hallmark of the project and a “home base” for 
learning about the Earth and Solar system. In the 
social dimension, GeoPlanet will popularize knowl-
edge of the Universe and also about potential natu-
ral and anthropogenic threats that stem from the 
principles that govern our geosystem. 

In terms of cultivating young researchers, the 
project also envisions close cooperation with col-
leges and universities on launching specializations 
embracing GeoPlanet’s scope of activity. Plans call 
for the launch of an interdisciplinary master’s pro-
gram with an appealing and highly substantive sci-

entifi c curriculum, dealing with the study of the 
Earth and its cosmic environment, which will in 
future output specialized graduates ready to boost 
the level of doctorate programs. Also planned are 
postgraduate training programs strongly stressing 
satellite techniques, and doctorate level programs 
(including via correspondence courses). All these 
programs are intended to take Earth-science educa-
tion to a new level, preparing top-caliber specialists 
for geosystem research. Th e programs will be based 
on modern teaching techniques, including e-learn-
ing platforms. Organized lectures will also be held 
at various higher education institutions, training 
specialists capable of grasping the fundamental laws 

GeoPlanet’s fi rst chairman: Prof. Paweł Rowiński, director 
of the Institute of Geophysics, Polish Academy of Sciences

Th is slide from a lecture by Prof. Zbigniew Sobrjan entitled 
“Th ermal Structure of the Boundary Layer on Mars based 
on Mini-TES Observations” organized by the Earth and 
Planetary Research Center (GeoPlanet) depicts the Spirit 
Mars Exploration Rover, which carried the Miniature Th er-
mal Emission Spectrometer (Mini-TES) for retrieving tem-
perature profi les  up to 2 km in the Martian atmosphere 
(Image courtesy of NASA/JPL-Caltech)

of nature that govern our planet. Th e GeoPlanet 
project also calls for students to be hosted at sum-
mertime internships, and for academic guidance 
and supervision to be extended to students and their 
thesis projects.

Internationally

On the international forum, the Centre will take 
advantage of Poland’s existing research facilities and 
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research ships, and participate in European and 
various bilateral and multilateral research projects 
facilitating the use of world data bases in planetol-
ogy, geophysics, oceanology, and geology. Th e need 
for constant monitoring of the dynamics of the 
terrestrial system in terms of environmental and 
technological threats was perceived in Europe al-
ready 10 years ago, with the establishment of 
the EU’s GMES (Global Monitoring for Environ-
ment and Security) program – soon slated to become 
a worldwide forum as the GEOSS (Global Earth 
Observation System of Systems), absorbing the 
GMES as one of its components. Involvement 
in GMES and GEOSS programs strengthens Po-
land’s research fi eld while at the same time integrat-
ing it with the European and worldwide research 
community. Th e Center’s founding Institutes are 
engaged in GMES and GEOSS programs, and the 
establishment of the Center now gives them the 
chance to become one of Europe’s leaders in the 
fi eld. 

Public awareness

Th e initiators of the GeoPlanet program realize 
how great a contribution to general human culture 
has been made, and can be made, by the natural 
sciences. Th is fact frequently remains insuffi  ciently 
appreciated, as in the general assessment the Earth-
related exact sciences are viewed as being far from 
exerting a signifi cant impact on culture. Neverthe-
less, specialists who study our planet consider this 
to be a vast mistake and oversight. It is high time 
to change things in this regard, because study of the 
Earth is nowadays uncovering more and more pro-
found notions about the structure of the world, thus 
exerting an impact on related sciences as well as the 
broadly-construed fi eld of art. 

GeoPlanet intends to harness and – through a 
synergy eff ect – to augment Polish experience in 
promoting better public awareness of the Earth. Last 
year the Institute of Ocenology was named by the 
Polish Press Agency (PAP) and the Polish Ministry 
of Science and Higher Education as the country’s 
best research establishment at promoting popular 
science. Th is was in recognition of its organization 
of and participation in science-themed festivals and 
picnics, its production of popular-science fi lms, 
radio and TV shows. Th e Center’s other founding 
institutes are also involved in organizing similar 

events. For instance, the “Geophysics in School” 
program, for which the Institute of Geophysics has 
teamed up with the Institute of Innovative Educa-
tion (INE), is now in continuous implementation. 
Recently the Center’s founding institutes have lent 
their support to a Poland-wide competition involv-
ing knowledge of the environment, organized by 
the INE and fi nanced by Tesco. Th is competition 
is still underway, with winners to be announced this 
September. GeoPlanet is also involved in Poland-
wide eff orts within the broadly defi ned educational 
fi eld, including the promotion of modern teaching/
learning methods and adapting the British “Cam-
paign for Learning” for implementation in Po-
land. 

Vision

Within the fi ve-year perspective, the Center 
will: 

• become a center of European signifi cance in-
volved in international research projects as a coor-
dinator or co-coordinator

• amass a research infrastructure enabling top-
caliber work to be carried out 

• develop curricula for and establish joint doc-
torate programs in fundamental and applied geo-
physical, geological, and space research

• promote innovation in the Polish economy by 
developing tools and methods facilitating the trans-
fer of technology to industry and services, in fi elds 
such as geo-information systems, devices for mon-
itoring the Earth and processes occurring on it, and 
satellite systems and subsystems.

Timetable for implementation of this vision: 

Stage 1, 2009-2010 (domestic eff orts):
• forging agreements between institutes, estab-

lishing the GeoPlanet community doctorate pro-
gram, systematizing the issues to be addressed, 
identifying joint research fi elds and needs, forming 
joint working teams, joint infrastructure applica-
tions

Stage 2, 2010-2012 (joining in international ef-
forts):

• identifying the best European system solutions, 
cooperating with various foreign groups and teams 
of researchers 

Stage 3, 2012-2014 (coordination of European 
projects): 
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• so-called "Polish schools" based on leading 
Polish research specializations, establishing interna-
tional projects coordinated by GeoPlanet

GeoPlanet is expected to quickly become a well-
recognized institution on the educational market in 
Poland, as well as a leading organization promoting 
public awareness of the geosystem.

Earth and Planetary Research Center 
(GeoPlanet) 
Institute of Geophysics
ul. Księcia Janusza 64, 01-452 Warszawa
tel. 48 (022) 691 59 50
fax. 48 (022) 691 59 15
e-mail: offi  ce@igf.edu.pl



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
POLISH NOBEL PRIZES

123

Prof. Stanisław Mossakowski, an art historian 
specializing in early modern art, its relation with 
the history of ideas, the ancient tradition in art, 
and Polish-Italian artistic relations, is a full member 
of the Polish Academy of Sciences and chairman 
of Division I – Social Sciences. In the past Prof. 
Mossakowski was a two-time winner of the Divi-
sion I Scientifi c Award, a laureate of the Gottfried 
von Herder Award, and a winner of the Jan Długosz 
Award. 

Prof. Mossakowski has authored approx. 150 
studies published in Polish, Italian, English, French, 
and German, such as: “Die Kurfürstenkapelle im 
Breslauer Dom” (Wiener Jahrbuch für Kunstges-
chichte, 1962), “Raphael’s ‘St. Cecilia’ – An Icono-
graphical Study” (Zeitschrift für Kunstgeschichte, 
1968), “Th e Symbolic Meaning of Copernicus’ 
Seal” (Journal of the History of Ideas, 1973), “La 
Porte de bronze de Gniezno et la ‘Chronique polo-
naise’ de maître Vincent” (Polish Art Studies, 1980), 
“Ethos of the Royal Palace in Cracow” (Polish Art 
Studies, 1982), “Bartolomeo Berrecci à Cracovie: 
la chapelle Sigismond” (Revue de l’Art, 1993), and 
Tilman van Gameren. Leben und Werk, (München, 
Deutscher Kunstverlag, 1994).

Th e book which won Prof. Mossakowski the 
2008 prize of the Foundation for Polish Science in 
the fi eld of humanities and social sciences, repre-
senting the fruit of thirty years of research work by 
the author, is Kaplica Zygmuntowska (1515-1533). 
Problematyka artystyczna i ideowa mauzoleum króla 
Zygmunta I (Warsaw, Liber Pro Arte, 2007, with 
an English translation – King Sigismund’s Chapel 
at Cracow Cathedral (1515-1533) – to be published 
in 2009 by the Royal Palace of Wawel). Th is ex-
tensive monograph is devoted to examining the 
artistic and ideological aspects of an exceptional 
monument to the architecture and decorative 
sculpture of the Polish and European Renais-
sance.  

The “Polish Nobel Prizes” for 2008

Th is year’s prizes of the Foundation for Polish 
Science (FNP) were won by Prof. Stanisław Mos-
sakowski, Prof. Jacek Oleksyn, Prof. Ryszard Horo-
decki, and Prof. Andrzej Jajszczyk. Informally 
known as the “Polish Nobel Prizes,” the FNP awards 
have a reputation as the top-ranking and most pres-
tigious scientifi c prizes in Poland. Th ey are awarded 

in four separate areas to Polish scholars for their 
achievements and discoveries in the preceding four 
years, making a signifi cant contribution to Poland’s 
spiritual life and the advancement of civilization, as 
well as ensuring Poland a signifi cant position in 
world science.
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Prof. Jacek Oleksyn is head of the Ecophysiol-
ogy Laboratory at the Institute of Dendrology, 
Polish Academy of Sciences, in Kórnik. He received 
an MSc in Forestry from the State Forest Univer-
sity in Saint-Petersburg (Russia) in 1976, and a 
PhD in Biology from the Silesian University in 
Katowice in 1982 for his study on the eff ects of 
environmental pollution on the ecophysiology of 
the Scots pine. His post-doctoral research included 
studies on dendroclimatology and dendroecology 
of diverse European Scots pine and larch popula-

tions with Hal C. Fritts at the University of Arizo-
na-Tucson, Laboratory of Tree-Ring Research 
(1988-1989), and with Peter B. Reich at the Uni-
versity of Wisconsin-Madison (1989-1991) on the 
impact of various external factors (temperature, 
photoperiod, ozone pollution) and ontogenetic 
factors on the ecophysiology of woody plants. In 
1994 he earned a DSc degree (habilitation) in for-
est biology at the University of Life Sciences in 
Poznań, where he likewise received the title of pro-
fessor of biology in 2002. Since 1994 he has also 
been a Research Associate and member of the 
Graduate Faculty at the University of Minnesota, 
Department of Forest Resources (St. Paul, USA). 

His major areas of expertise include plant phys-
iological ecology, biogeography, global change ecol-
ogy, environmental pollution, dendroecology and 
genetic variation of trees. He has published over 
130 peer-reviewed journal articles, books and book 
chapters (including in Nature, PNAS, Ecology, 
Ecological Monographs, Ecology Letters, and other 
publications) with 120 co-authors from 18 coun-
tries. 

Prof. Oleksyn won the 2008 Prize of the Foun-
dation for Polish Science in the fi eld of life sci-
ences and medicine for his contribution to the 
discovery of universal, biogeographic relationships 
among plant traits that are fundamental for under-
standing global ecological processes. He has been 
a corresponding member of the Polish Academy 
of Sciences since 2007. 
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Prof. Ryszard Horodecki won the 2008 Foun-
dation for Polish Science Award in the fi eld of pure 
sciences for his contribution to laying the founda-
tions of a new interdisciplinary domain, quantum 
informatics, in particular for the discovery (to-
gether with his sons) of the practical detection of 
entanglement and curious noisy entanglement 
known in the literature as “bound entangle-
ment.” 

At present he is a full professor at the Institute 
of Th eoretical Physics and Astrophysics of the Uni-
versity of Gdańsk, where he received his PhD de-
gree in physics in 1976. In 1997 he earned his DSc 
(habilitation) degree in quantum information 
theory – a new, rapidly growing fi eld of science.

Since 1999 he has been leading quantum infor-
mation research at Gdańsk University and partici-
pating in a number of EU-funded IST projects. In 
2004 his group received the Wojciech Rubinowicz 
Prize from the Polish Physical Society. Prof. Horo-
decki served as the supervisor for the honorary 

doctorate awarded by the University of Gdańsk to 
Charles H. Bennett from IBM (New York). He is 
editor of the journal Open Systems and Information 
Dynamics. He has been invited to international 
research programs such as “Quantum Information 
Science” at the Isaac Newton Institute, Cambridge 
University, and the E. Schrödinger International 
Institute of Mathematical Physics in Vienna.

He is an author or co-author of 69 publications, 
1 book and 2 review book chapters. He was in-
vited to write a review article “Quantum entangle-
ment” for the most prestigious journal 
summarizing recent achievements of physics, Re-
views of Modern Physics, which he published to-
gether with his sons Paweł, Michał and Karol. His 
papers have been cited over 3000 times. 

Prof. Horodecki was the main organizer of the 
new created National Quantum Information Cen-
tre at the University of Gdańsk and has been its 
director since 2007. In 2009 he received the 
Hevelius Scientifi c Award of the City of Gdańsk.
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Prof. Andrzej Jajszczyk is a professor at AGH 
University of Science and Technology in Kraków. 
He received his MSc, PhD, and DSc (habilitation) 
degrees from Poznań University of Technology in 
1974, 1979 and 1986, respectively, and received 
the title of professor in 1994. He spent several years 
at universities in Australia, Canada, and France. 
He is the author or co-author of seven books and 
more than 250 papers, as well as 19 patents in the 
fi elds of telecommunications switching and high-

speed networking. He has served as a consultant 
to industry, telecommunications operators, and 
government agencies, and is vice-president of the 
IEEE Communications Society. 

Th e 2008 Prize of the Foundation for Polish 
Science, awarded to Prof. Jajszczyk in the fi eld of 
technical sciences, recognizes his outstanding con-
tribution to the development of new technologies 
for the next generation Internet. Th e areas of par-
amount importance here include techniques for 
designing core networks of extremely high capaci-
ties along with a variety of access networks. Th ese 
technologies, invisible to end users, are crucial for 
eff ective, fast, and reliable operation of the entire 
network. Prof. Jajszczyk contributed to switching 
network theory through his pioneering work in the 
area of interconnecting network design, including 
photonic networks, and in particular by developing 
methods used in the design of networks composed 
of integrated Digital Switching Matrices, new con-
trol algorithms for switching networks, and iden-
tifying a new network class (repackable networks). 
Th e importance of his achievements are refl ected 
by the fact that the notions of Jajszczyk’s network 
and Jajszczyk’s algorithm are used in the technical 
literature. Also, his research has been of consi-
derable impact for telecommunications practice, 
 especially in the areas of optical network survivabil-
ity, the control plane for automatically switched 
optical networks, and quality of service in IP 
 networks. 
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Sources of financing for the Academy and its scientific institutions

Polish Academy of Sciences in 2008

Th e primary source of funding for the Polish 
Academy of Sciences and its institutions in 2008 
came from the state budget. Th is funding, PLN 
58.1 mln, was allocated for the Academy’s corporate 
activity as well as for maintaining centers constitut-
ing the infrastructure of the scientifi c community. 
Funds for the Academy’s scientifi c institutions were 
allocated to their statutory activities and research 
projects completed through the end of 2008.

Staff

In 2008 the Polish Academy of Sciences em-
ployed a staff  of ca. 8800 individuals, almost 8000 
(91%) of them in scientifi c units. Th e remaining 
staff , i.e. 800 individuals (9%) were employed in its 
supporting institutions – independent libraries, ar-
chives, the Museum of the Earth, experimental sta-
tions, etc.

Sources of financing for the Academy’s institutions 
in 2008

Breakdown of funding by type of activity pursued by 
the Academy’s institutions in 2008

Research staff in the Academy’s scientific units in 2008
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Activities of the PAN committees in 2008

Conferences 442
Conference participants 60 762
Lectures, conference reports, articles 18 950
Expert reports and opinions 60
Journal titles 118

Scientific degrees and titles granted in the units of PAN in 2008
(by PAN division) 

Scientifi c degrees and titles
Doctorate 

degrees
DSc (habilitation)

degrees
Professorship 
nominations

Division I 25 15 7
Division II 41 17 7
Division III 40 26 17
Division IV 31 16 4
Division V 19 6 2
Division VI 13 9 8
Division VII 15 11 1
Total 184 100 46

Didactic activity of PAN scholars in institutions of higher education in 2008
(by PAN division)

Th e number of people teaching in universities
Division I 475
Division II 158
Division III 277
Division IV 179
Division V 63
Division VI 131
Division VII 90
Total 1373
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Foreign Scientific Centers

 CENTER FOR HISTORICAL RESEARCH OF 
THE POLISH ACADEMY OF SCIENCES IN 
BERLIN

 ZENTRUM FŰR HISTORISCHE 
FORSCHUNG BERLIN DER POLNISCHEN 
AKADEMIE DER WISSENSCHAFEN

Majakowskiring 47, 13156 Berlin
phone: 49 30 486 285 40
fax: 49 30 486 285 56
e-mail: info@panberlin.de
www.cbh.pan.pl
Director: Robert Traba

 SCIENTIFIC CENTER OF THE POLISH 
ACADEMY OF SCIENCES IN MOSCOW

 ПОСТОЯННЫЙ ПРЕДСТАВИТЕЛЬ 
ПОЛЬСКОЙ АКАДЕМИИ НАУК 
В МОСКВЕ

Klimaszkina 4, 123557 Moskwa
phone: 7 495 23 11 710
fax: 7 495 23 11 711
e-mail: PAN.Moskwa@mail.ru
www.panmoskwa.pl
Director: Mariusz Wołos

 SCIENTIFIC CENTER OF THE POLISH 
ACADEMY OF SCIENCES IN PARIS

 CENTRE SCIENTIFIQUE DE L’ACADÉMIE 
POLONAISE DES SCIENCES A PARIS

74 rue Lauriston, 75116 Paris
phone: 33 156 90 18 34
fax: 33 147 55 46 97
e-mail: sekretariat.parispan@free.fr
www.academie-polonaise.org
Director: Jerzy Pielaszek

 SCIENTIFIC CENTER OF THE POLISH 
ACADEMY OF SCIENCES IN ROME

 ACCADEMIA POLACCA DELLE SCIENZE 
– BIBLIOTECA E CENTRO DI STUDI 
A ROMA

vicolo Doria 2, Palazzo Doria, 00187 Roma
phone: 39 06 679 21 70
fax: 39 06 679 40 87
e-mail: accademia@accademiapolacca.it
www.accademiapolacca.it
Director: Leszek Kuk (from February 1, 2009)

 SCIENTIFIC CENTER OF THE POLISH 
ACADEMY OF SCIENCES IN VIENNA

 WISSENSCHAFTLICHES ZENTRUM 
DER POLNISCHEN AKADEMIE 
DER WISSENSCHAFTEN IN WIEN

Boerhaavegasse 25, 1030 Wien
phone: 431 713 59 29 
fax: 431 713 59 29 550
e-mail: offi  ce@viennapan.org
www.viennapan.org
Director: Bogusław Dybaś

 PolSCA - POLISH SCIENCE CONTACT 
AGENCY

Rue du Trône 98, B-1050 Bruxelles
phone: 32 022134160
fax: 32 022134169
e-mail: polsca@skynet.be
www.polsca.eu
Director: Jan Krzysztof Frąckowiak
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Scientific Institutes and Branches of the Polish 
Academy of Sciences
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Scientific Units
Division I Social Sciences

■ Center for Studies on Non-European 
Countries (Warszawa)

 e-mail: csnec@zkppan.waw.pl
 www.zkp.pan.pl

■ Institute of Archaeology and Ethnology 
(Warszawa) 

 e-mail: director@iaepan.edu.pl
 www.iaepan.edu.pl, www.archaeology.pl

■ Institute of Art (Warszawa) 
 e-mail: ispan@ispan.pl
 www.ispan.pl

■ Institute of Economic Sciences (Warszawa) 
 e-mail: inepan@inepan.waw.pl
 www.inepan.waw.pl

■ Institute of Legal Studies (Warszawa) 
 e-mail: inp@inp.pan.pl
 www.inp.pan.pl

■ Institute of Literary Research (Warszawa) 
 e-mail: ibadlit@ibl.waw.pl
 www.ibl.waw.pl

■ Institute of Philosophy and Sociology 
(Warszawa) 

 e-mail: secretar@ifi span.waw.pl
 www.ifi span.waw.pl

■ Institute of Political Studies (Warszawa) 
 e-mail: politic@isppan.waw.pl
 www.isppan.waw.pl

■ Institute of Psychology (Warszawa) 
 e-mail: jana@psychpan.waw.pl 
 www.psychpan.waw.pl

■ Institute of Rural and Agricultural 
Development (Warszawa) 

 e-mail: irwir@irwirpan.waw.pl
 www.irwirpan.waw.pl

■ Institute of Slavic Studies (Warszawa) 
 e-mail: ispan@ispan.waw.pl
 www.ispan.waw.pl

■ Institute of the History of Science (Warszawa) 
 e-mail: ihn@ihnpan.waw.pl
 www.ihnpan.waw.pl

■ Institute of the Polish Language (Kraków) 
 e-mail: ijp@ijp-pan.krakow.pl
 www.ijp-pan.krakow.pl

■ Research Center for Mediterranean 
Archaeology (Warszawa) 

 e-mail: zaspan@zaspan.waw.pl
 www.zaspan.waw.pl

■ Tadeusz Manteuff el Institute of History 
(Warszawa) 

 e-mail: ihpan@ihpan.edu.pl
 www.ihpan.edu.pl
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Division II Biological Sciences

■ Center for Ecological Research (Dziekanów 
Leśny)

 e-mail: cbe@cbe-pan.pl 
 www.cbe-pan.pl

■ Department of Antarctic Biology (Warszawa)
 e-mail: zba@arctowski.pl
 www.arctowski.pl 

■ Institute of Anthropology (Wrocław)
 e-mail: zapan@antro.pan.wroc.pl
 www.antro.pan.wroc.pl

■ Institute of Biochemistry and Biophysics 
(Warszawa)

 e-mail: secretariate@ibb.waw.pl
 www.ibb.waw.pl

■ Institute of Bioorganic Chemistry (Poznań)
 e-mail: ibch@ibch.poznan.pl
 www.ibch.poznan.pl

■ Institute of Dendrology (Kórnik)
 e-mail: idkornik@man.poznan.pl
 www.idpan.poznan.pl

■ Institute of Ichthyobiology and Aquaculture 
(Gołysz)

 e-mail: zigr@bb.onet.pl
 www.fi sh.com.pl

■ Institute of Nature Conservation (Kraków)
 e-mail: sekretariat@iop.krakow.pl
 www.iop.krakow.pl

■ Institute of Systematics and Evolution of 
Animals (Kraków) 

 e-mail: offi  ce@isez.pan.krakow.pl
 www.isez.pan.krakow.pl

■ International Institute of the Polish Academy 
of Sciences – European Regional Centre 
for Ecohydrology (Łódź)

 e-mail: erce@erce.unesco.lodz.pl
 www.erce.unesco.lodz.pl

■ Mammal Research Institute (Białowieża)
 e-mail: mripas@bison.zbs.bialowieza.pl
 www.zbs.bialowieza.pl

■ Museum and Institute of Zoology (Warszawa)
 e-mail: sekretariat@miiz.waw.pl
 www.miiz.waw.pl

■ Nencki Institute of Experimental Biology 
(Warszawa)

 e-mail: dyrekcja@nencki.gov.pl
 www.nencki.gov.pl

■ Roman Kozłowski Institute of Paleobiology 
(Warszawa) 

 e-mail: paleo@twarda.pan.pl
 www.paleo.pan.pl

■ Witold Stefański Institute of Parasitology 
(Warszawa) 

 e-mail: iparpas@twarda.pan.pl
 www.ipar.pan.pl

■ Władysław Szafer Institute of Botany 
(Kraków)

 e-mail: iboffi  ce@ib-pan.krakow.pl
 www.ib-pan.krakow.pl

Division III Mathematical, Physical, and Chemical Sciences

■ Center for Molecular and Macromolecular 
Studies (Łódź)

 e-mail: cbmm@bilbo.cbmm.lodz.pl
 www.cbmm.lodz.pl

■ Center for Th eoretical Physics (Warszawa)
 e-mail: cft@cft.edu.pl
 www.cft.edu.pl
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■ Center of Polymer and Carbon Materials 
(Gliwice)

 e-mail: secretariat@cmpw-pan.edu.pl
 www.cmpw-pan.edu.pl

■ Henryk Niewodniczański Institute of Nuclear 
Physics (Kraków)

 e-mail: dyrektor@ifj .edu.pl
 www.ifj .edu.pl 

■ High Pressure Research Center (Warszawa)
 e-mail: sylvek@unipress.waw.pl
 www.unipress.waw.pl

■ Institute of Catalysis and Surface Chemistry 
(Kraków)

 e-mail: ncwitko@cyf-kr.edu.pl
 www.ik-pan.krakow.pl

■ Institute of Mathematics (Warszawa)
 e-mail: im@impan.gov.pl
 www.impan.gov.pl

■ Institute of Molecular Physics (Poznań)
 e-mail: offi  ce@ifmpan.poznan.pl
 www.ifmpan.poznan.pl

■ Institute of Organic Chemistry (Warszawa)
 e-mail: icho-s@icho.edu.pl
 www.icho.edu.pl

■ Institute of Physical Chemistry (Warszawa)
 e-mail: sekn@ichf.edu.pl
 www.ichf.edu.pl

■ Institute of Physics (Warszawa)
 e-mail: director@ifpan.edu.pl
 www.ifpan.edu.pl

■ Nicolaus Copernicus Astronomical Center 
(Warszawa) 

 e-mail: camk@camk.edu.pl
 www.camk.edu.pl

■ Space Research Center (Warszawa)
 e-mail: director@cbk.waw.pl
 www.cbk.waw.pl

■ Włodzimierz Trzebiatowski Institute of Low 
Temperature and Structure Research 
(Wrocław)

 e-mail: intibs@int.pan.wroc.pl
 www.int.pan.wroc.pl

Division IV Technical Sciences

■ Aleksander Krupkowski Institute of 
Metallurgy and Materials Science (Kraków)

 e-mail: offi  ce@imim-pan.krakow.pl
 www.imim.pl

■ Institute of Biocybernetics and Biomedical 
Engineering (Warszawa)

 e-mail: ibib@ibib.waw.pl
 www.ibib.waw.pl

■ Institute of Chemical Engineering (Gliwice)
 e-mail: secret@iich.gliwice.pl
 www.iich.gliwice.pl

■ Institute of Computer Science (Warszawa)
 e-mail: ipi@ipipan.waw.pl
 www.ipipan.waw.pl, www.ipipan.eu

■ Institute of Fundamental Technological 
Research (Warszawa)

 e-mail: director@ippt.gov.pl
 www.ippt.gov.pl

■ Institute of Hydroengineering (Gdańsk)
 e-mail: sekr@ibwpan.gda.pl
 www.ibwpan.gda.pl

■ Institute of Th eoretical and Applied 
Informatics (Gliwice)

 e-mail: offi  ce@iitis.gliwice.pl
 www.iitis.gliwice.pl

■ Robert Szewalski Institute of Fluid-Flow 
Machinery (Gdańsk)

 e-mail: imp@imp.gda.pl
 www.imp.gda.pl

■ Systems Research Institute (Warszawa)
 e-mail: ibs@ibspan.waw.pl
 www.ibspan.waw.pl
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Division V Agricultural, Forestry, and Veterinary Sciences

■ Bohdan Dobrzański Institute of Agrophysics 
(Lublin)

 e-mail: sekretariat@ipan.lublin.pl
 www.ipan.lublin.pl

■ Botanical Garden – Center for Biological 
Diversity Conservation (Warszawa)

 e-mail: ob.sekr@obpan.pl
 www.ogrod-powsin.pl

■ Franciszek Górski Institute of Plant 
Physiology (Kraków)

 e-mail: ifr@ifr-pan.krakow.pl
 www.ifr-pan.krakow.pl

■ Institute of Agricultural and Forest 
Environment (Poznań)

 e-mail: zbsril@man.poznan.pl
 www.isrl.poznan.pl

■ Institute of Animal Reproduction and Food 
Research (Olsztyn)

 e-mail: instytut@pan.olsztyn.pl
 www.pan.olsztyn.pl

■ Institute of Genetics and Animal Breeding 
(Jastrzębiec)

 e-mail: E.Dymnicki@ighz.edu.pl
 www.ighz.edu.pl

■ Institute of Plant Genetics (Poznań)
 e-mail: offi  ce@igr.poznan.pl
 www.igr.poznan.pl

■ Jan Kielanowski Institute of Animal 
Physiology and Nutrition (Jabłonna)

 e-mail: offi  ce@ifzz.pan.pl
 www.ifzz.pl

■ Research Station for Ecological Agriculture 
and Preservation of Native Breeds (Popielno)

 e-mail: sbpan@wp.pl
 www.popielno.pl

Division VI Medical Sciences

■ Institute of Human Genetics (Poznań)
 e-mail: igcz@rose.man.poznan.pl
 www.igcz.poznan.pl

■ Institute of Medical Biology (Łódź)
 e-mail: aobidowska@cbm.pan.pl
 www.cbm.pan.pl

■ Institute of Pharmacology (Kraków)
 e-mail: ifpan@if-pan.krakow.pl
 www.if-pan.krakow.pl

■ Ludwik Hirszfeld Institute of Immunology 
and Experimental Th erapy (Wrocław)

 e-mail: secretary@iitd.pan.wroc.pl
 www.iitd.pan.wroc.pl

■ Mirosław Mossakowski Medical Research 
Center (Warszawa)

 e-mail: sekretariat@cmdik.pan.pl
 www.cmdik.pan.pl

Division VII Earth and Mining Sciences

■ Institute of Environmental Engineering 
(Zabrze)

 e-mail: kanc@ipis.zabrze.pl
 www.ipis.zabrze.pl

■ Institute of Geological Sciences (Warszawa)
 e-mail: ingpan@twarda.pan.pl
 www.ing.pan.pl

■ Institute of Geophysics (Warszawa)
 e-mail: offi  ce@igf.edu.pl
 www.igf.edu.pl
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■ Institute of Oceanology (Sopot) 
 e-mail: offi  ce@iopan.gda.pl
 www.iopan.gda.pl

■ Mineral and Energy Economy Research 
Institute (Kraków)

 e-mail: centrum@min-pan.krakow.pl
 www.min-pan.krakow.pl

■ Museum of the Earth (Warszawa)
 e-mail: mzgeol@warman.com.pl
 www.mz-pan.pl

■ Stanisław Leszczycki Institute of Geography 
 and Spatial Organization (Warszawa)
 e-mail: igipzpan@twarda.pan.pl
 www.igipz.pan.pl

■ Strata Mechanics Research Institute (Kraków)
 e-mail: biuro12@img-pan.krakow.pl
 www.img-pan.krakow.pl

■ Th e Gdańsk Branch of the Polish Academy of 
Sciences (Gdańsk)

 e-mail: offi  ce@opan.gda.pl

■ Th e Katowice Branch of the Polish Academy 
of Sciences (Katowice)

 e-mail: opankatowice@interia.pl

■ Th e Kraków Branch of the Polish Academy of 
Sciences (Kraków)

 e-mail: paniec@zdp.pan.krakow.pl
 www.pan-krakow.pl

■ Th e Lublin Branch of the Polish Academy of 
Sciences (Lublin)

 e-mail: pan-ol@hektor.umcs.lublin.pl
 www.pan-ol.lublin.pl

■ Th e Łódź Branch of the Polish Academy of 
Sciences (Łódź)

 e-mail: oddzial@pan.lodz.pl
 www.pan.lodz.pl

■ Th e Poznań Branch of the Polish Academy of 
Sciences (Poznań)

 e-mail: opan@man.poznan.pl
 www.pan.poznan.pl

■ Th e Wrocław Branch of the Polish Academy 
of Sciences (Wrocław)

 e-mail: kontakt@oddz.pan.wroc.pl
 www.pan.wroc.pl

Branches

Shared scientific units

■ Henryk Frąckiewicz Center for Laser 
Technology of Metals of Kielce University of 
Technology and the Polish Academy of 
Sciences (Kielce)

 e-mail: mskiba@eden.tu.kielce.pl
 www.tu.kielce.pl

■ International Institute of Molecular and Cell 
Biology (Warszawa)1

 e-mail: secretariat@iimcb.gov.pl
 www.iimcb.gov.pl

■ International Laboratory of High Magnetic 
Fields and Low Temperatures (Wrocław)

 e-mail: intlab@ml.pan.wroc.pl
 www.alpha.mlspmint.pan.wroc.pl

1  Th e Institute was established pursuant to the act passed by the Parliament on June 26, 1997. It has been functioned as an 
independent scientifi c unit since January 1999. According to the decision of PAN President, the Institute is supervised by the 
chairman of Division II Biological Sciences.
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Task Force Committees

Committees affiliated with the Presidium of the Academy

Scientific and Task Force Committees

Th e Committee on Biotechnology ■
ul. Stefanowskiego 4/10, 90-924 Łódź,
Instytut Biochemii Technicznej, 
Politechnika Łódzka
e-mail: stefan_malepszy@sggw.pl

Th e Committee on Energy  ■
ul. Konarskiego 18, 44-100 Gliwice, 
Instytut Maszyn i Urządzeń Energetycznych, 
Politechnika Śląska
e-mail: tadeusz.chmielniak@polsl.pl

Th e Committee on Ergonomics ■
ul. Grzegórzecka 20, 31-531 Kraków,
Collegium Medicum, Uniwersytet Jagielloński
e-mail: mmpokors@cyf-kr.edu.pl

Th e Committee on Ethics in Science  ■
ul. Krakowskie Przedmieście 3, 
00-047 Warszawa, 
Instytut Filozofi i, Uniwersytet Warszawski 
e-mail: kenpan.wfs@uw.edu.pl

Th e Committee on Polar Research ■
ul. Księcia Janusza 64, 01-452 Warszawa,
Instytut Geofi zyki PAN
e-mail: kbp@igf.edu.pl

Th e Research Committee on Human  ■
Migrations and on Polish Diaspora
ul. Jodłowa 13, 30-252 Kraków-Przegorzały,
Instytut Studiów Polonijnych, 
Uniwersytet Jagielloński
e-mail: gbabinski@interia.pl

Th e Committee for Research on Th reats ■
ul. Chodakowska 19/31, 03-815 Warszawa,
Wydział Psychologii, Szkoła Wyższa 
Psychologii Społecznej
e-mail: kbz@swps.edu.pl

Th e Committee on Space and Satellite Research ■
ul. Bartycka 18A, 00-716 Warszawa,
Centrum Badań Kosmicznych PAN
e-mail: bpop@cbk.waw.pl

Th e Committee on Spatial Economy and  ■
Regional Planning
Pałac Kultury i Nauki, 00-901 Warszawa
e-mail: kpzk@pan.pl

Th e Committee on Water Management ■
ul. Podleśna 61, 01-673 Warszawa, 
Instytut Meteorologii i Gospodarki Wodnej
e-mail: maciej.maciejewski@imgw.pl

Th e “Poland 2000 Plus” Forecast Committee ■
Pałac Kultury i Nauki, 00-901 Warszawa
e-mail: komprog@pan.pl

Th e Council for Scientifi c Societies ■
Pałac Kultury i Nauki, 00-901 Warszawa
e-mail: rtn@pan.pl

Th e Council for the Polish Language ■
ul. Nowy Świat 72, 00-330 Warszawa
e-mail: rjp@rjp.pl

Th e Council for the Promotion of the Public  ■
Understanding of Science
ul. Pawińskiego 5a, 02-106 Warszawa,
Instytut Biochemii i Biofi zyki PAN
e-mail: m.fi kus@ibb.waw.pl



ANNUAL REPORT 2009

Polish Academy of Sciences | Polska Akademia Nauk | PAN
COMMITTEES

137

Commitee affiliated with Division IV

Th e Committee on Production Engineering ■
ul. Ozimska 75, 45-370 Opole,
Politechnika Opolska
e-mail: r.knosala@po.opole.pl

Th e Committee on History of Science  ■
and Technology
ul. Nowy Świat 72, 00-330 Warszawa, 
Instytut Historii Nauki PAN
e-mail: ihn@ihnpan.waw.pl

Th e Committee on Labor and Social Policy  ■
Sciences
ul. Bellottiego 3b, 01-022 Warszawa, 
Instytut Pracy i Spraw Socjalnych 
e-mail: lucma@it.com.pl

Th e Committee on Legal Sciences ■
Pałac Kultury i Nauki, 00-901 Warszawa, 
skr. poczt. 24 
e-mail: zbyslaw@amu.edu.pl

Th e Committee on Linguistics  ■
Pałac Kultury i Nauki, 00-901 Warszawa, 
skr. poczt. 24
e-mail: magro@umk.pl

Th e Committee on Literature Studies ■
ul. Nowy Świat 72, 00-330 Warszawa,
Instytut Badań Literackich PAN
e-mail: sobieska@o2.pl

Th e Committee on Organizational  ■
and Management Sciences
ul. Madalińskiego 31/33, 02-544 Warszawa, 
Katedra Zarządzania w Gospodarce, 
Szkoła Główna Handlowa
e-mail: ispan@mercury.ci.uw.edu.pl

Scientific Committees under the Divisions of the Academy

Division I Social Sciences

Th e Committee on Art Studies ■
ul. Długa 26/28, 00-950 Warszawa, 
Instytut Sztuki PAN
e-mail: tadeuszlub@poczta.onet.pl

Th e Committee on Cultural Studies ■
Pałac Kultury i Nauki, 00-901 Warszawa, 
skr. poczt. 24
e-mail: l.kolankiewicz@uw.edu.pl

Th e Committee on Demographic Studies ■
al. Niepodległości 162, 02-554 Warszawa,
Instytut Statystyki i Demografi i, 
Szkoła Główna Handlowa
e-mail: ewaf@sgh.waw.pl

Th e Committee on Economic Sciences  ■
Pałac Kultury i Nauki, 00-901 Warszawa, 
skr. poczt. 24
e-mail: emil.panek@ac.poznan.pl

Th e Committee on Ethnological Sciences ■
ul. Św. Marcina 78, 61-803 Poznań, 
Uniwersytet im. A. Mickiewicza 
e-mail: vorbrich@amu.edu.pl

Th e Committee on Financial Sciences ■
Pałac Kultury i Nauki, 00-901 Warszawa, 
skr. poczt. 24
e-mail: Andrzej.Gospodarowicz@ae.wroc.pl

Th e Committee on Historical Sciences  ■
Rynek Starego Miasta 29/31, 
00-272 Warszawa, 
Instytut Historii im. T. Manteuffl  a PAN
e-mail: j.rudzinska@hot.pl

Commitee affiliated with Division VII

Th e Planet Earth Committee ■
ul. Podwale 75, 50-449 Wrocław
e-mail: rokziemi@planetaziemia.pl
www.planetaziemia.pan.pl
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Th e Committee on Oriental Studies ■
ul. Krakowskie Przedmieście 26/28, 
00-927 Warszawa, 
Instytut Orientalistyczny, 
Uniwersytet Warszawski
e-mail: m.kozlowska@uw.edu.pl

Th e Committee on Pedagogical Sciences ■
ul. Mokotowska 16/20, 01-561 Warszawa, 
Wydział Pedagogiczny, 
Uniwersytet Warszawski
e-mail: wydzial1@pan.pl

Th e Committee on Philosophical Sciences ■
ul. Nowy Świat 72, 00-330 Warszawa,
e-mail: Adam_Grobler@interia.pl

Th e Committee on Political Sciences  ■
ul. Polna 18/20, 00-625 Warszawa, 
Instytut Studiów Politycznych PAN
e-mail: politic@isppan.waw.pl

Th e Committee on Prehistoric  ■
and Protohistoric Sciences 
al. Solidarności 105, 00-140 Warszawa,
Instytut Archeologii i Etnologii PAN
e-mail: director@iaepan.edu.pl

Th e Committee on Psychological Sciences ■
ul. Chodakowska 19/31, 03-815 Warszawa, 
Instytut Psychologii PAN
e-mail: dariusz.dolinski@swps.edu.pl

Th e Committee on Science Studies ■
ul. Fosa Staromiejska 1a, 87-100 Toruń,
Instytut Filozofi i, 
Uniwersytet Mikołaja Kopernika
e-mail: zeglen@uni.torun.pl

Th e Committee on Slavic Studies ■
Pałac Kultury i Nauki, 00-901 Warszawa, 
skr. poczt. 24
e-mail: zkarwat@ifi span.waw.pl

Th e Committee on Sociology ■
ul. Nowy Świat 72, 00-330 Warszawa,
e-mail: akojder@venus.ci.uw.edu.pl

Th e Committee on Statistics and Econometrics ■
ul. Bogucicka 14, 40-226 Katowice,
Akademia Ekonomiczna w Katowicach
e-mail: abar@ae.katowice.pl

Th e Committee on Th eological Sciences ■
al. Racławickie 14, 20-950 Lublin, 
Instytut Teologii Fundamentalnej, Katolicki 
Uniwersytet Lubelski Jana Pawła II
e-mail: mrusecki@kul.lublin.pl

Th e Scientifi c Committee on Ancient Culture  ■
ul. Nowy Świat 72, 00-330 Warszawa,
Instytut Historii Nauki PAN
e-mail: Jerzy_Danielewicz@poczta.onet.pl

Th e Committee on Anthropology ■
ul. Ingardena 6, 30-060 Kraków, 
Instytut Zoologii, Uniwersytet Jagielloński
e-mail: kacz@zuk.iz.uj.edu.pl

Th e Committee of Biochemistry and Biophysics ■
ul. Mazowiecka 6/8, 92-215 Łódź,
Zakład Biofi zyki Medycznej i Molekularnej, 
Uniwersytet Medyczny
e-mail: cciern@zdn.am.lodz.pl

Division II Biological Sciences

Th e Committee on Botany ■
ul. Lubicz 46, 31-512 Kraków,
Instytut Botaniki PAN
e-mail: ibmirek@ib-pan.krakow.pl

Th e Committee on Cell Biology ■
ul. Pasteura 3, 02-093 Warszawa, 
Instytut Biologii Doświadczalnej 
im. M. Nenckiego PAN 
e-mail: wyroba@nencki.gov.pl
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Th e Committee on Ecology ■
al. Marszałka Piłsudskiego 46, 81-378 Gdynia,
Instytut Oceanografi i, Uniwersytet Gdański
e-mail: ocemp@univ.gda.pl

Th e Committee on Evolutionary  ■
and Th eoretical Biology
ul. Gronostajowa 7, 30-387 Kraków, 
Instytut Nauk o Środowisku, 
Uniwersytet Jagielloński
e-mail: kozlo@eko.uj.edu.pl

Th e Committee on Microbiology ■
ul. Ciszewskiego 8, 02-786 Warszawa,
Wydział Medycyny Weterynaryjnej, 
Szkoła Główna Gospodarstwa Wiejskiego
e-mail: marek_niemialtowski@sggw.pl

Th e Committee on Nature Conservation ■
ul. Lubicz 46, 31-512 Kraków,
Instytut Botaniki PAN
e-mail: ibmirek@ib-pan.krakow.pl

Th e Committee on Neurobiology ■
ul. Smętna 12, 31-343 Kraków,
Instytut Farmakologii PAN
e-mail: nfvetula@cyf-kr.edu.pl

Th e Committee on Parasitology ■
pl. Gen. Hallera 1, 90-647 Łódź, 
Katedra Biologii i Genetyki Medycznej, 
Uniwersytet Medyczny
e-mail: pkurnatowski@wp.pl

Th e Committee on Zoology ■
ul. Sienkiewicza 21, 50-335 Wrocław,
Muzeum Przyrodnicze, 
Uniwersytet Wrocławski
e-mail: a.witkowski@biol.uni.wroc.pl

Division III Mathematical, Physical, and Chemical Sciences

Th e Committee on Analytical Chemistry ■
ul. Pasteura 1, 02-093 Warszawa, 
Wydział Chemii, Uniwersytet Warszawski
e-mail: kryspyrz@chem.uw.edu.pl

Th e Committee on Astronomy ■
ul. Bartycka 18, 00-716 Warszawa,
Centrum Astronomiczne 
im. M. Kopernika PAN
e-mail: moderski@camk.edu.pl

Th e Committee on Chemistry ■
ul. Kasprzaka 44/52, 01-224 Warszawa, 
Instytut Chemii Organicznej PAN 
e-mail: ichosn@icho.edu.pl

Th e Committee on Crystallography ■
ul. Okólna 2, 50-950 Wrocław, 
skr. poczt. 1410, 
Instytut Niskich Temperatur i Badań 
Strukturalnych im. W. Trzebiatowskiego PAN 
e-mail: M.Wolcyrz@int.pan.wroc.pl

Th e Committee on Mathematics ■
ul. Śniadeckich 8, 00-956 Warszawa, 
Instytut Matematyczny PAN
e-mail: s.spiez@impan.gov.pl

Th e Committee on Physics ■
al. Lotników 32/46, 02-668 Warszawa,
Instytut Fizyki PAN
e-mail: kozana@ifpan.edu.pl
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Division IV Technical Sciences

Th e Committee of Informatics ■
ul. Piotrowo 2, 60-965 Poznań,
Politechnika Poznańska
e-mail: Jan.Weglarz@cs.put.poznan.pl

Th e Committee on Machine Building ■
ul. Warszawska 24, 31-155 Kraków,
Politechnika Krakowska
e-mail: sladek@mech.pk.edu.pl

Th e Committee on Materials Science ■
ul. Krasińskiego 8, 40-019 Katowice, 
Katedra Nauki o Materiałach, 
Politechnika Śląska
e-mail: marek.hetmanczyk@pdsl.pl

Th e Committee on Mechanics ■
ul. Pawińskiego 5b, 02-106 Warszawa,  
Instytut Podstawowych Problemów Techniki 
PAN
e-mail: wgutkow@ippt.gov.pl

Th e Committee on Metallurgy ■
al. Mickiewicza 30, 30-059 Kraków, 
Akademia Górniczo-Hutnicza im. S. Staszica 
e-mail: fi tzner@uci.agh.edu.pl

Th e Committee on Metrology and Research  ■
Equipment
ul. Prusa 53/55, 50-317 Wrocław,  
Politechnika Wrocławska
e-mail: janusz.mroczka@pwr.wroc.pl

Th e Committee on Th ermodynamics  ■
and Combustion
al. Armii Krajowej 19C, 42-218 Częstochowa,
Katedra Kotłów i Termodynamiki, 
Politechnika Częstochowska
e-mail: kostowska@kkt.pcz.czest.pl

Th e Committee on Transport ■
ul. Koszykowa 75, 00-662 Warszawa, 
Politechnika Warszawska
e-mail: mna@it.pw.edu.pl

Th e Committee on Acoustics ■
ul. Czerniakowska 16, 00-701 Warszawa,
Centralny Instytut Ochrony Pracy
e-mail: engel@agh.edu.pl

Th e Committee on Architecture  ■
and Urban Planning
ul. Prusa 53/55, 50-317 Wrocław, 
Politechnika Wrocławska
e-mail: zbigniew.bac@pwr.wroc.pl

Th e Committee on Automatic Control  ■
and Robotics
ul. Nowowiejska 15/19, 00-665 Warszawa, 
Instytut Automatyki i Informatyki Stosowanej, 
Politechnika Warszawska
e-mail: k.malinowski@ia.pw.edu.pl

Th e Committee on Biocybernetics  ■
and Biomedical Engineering
ul. Trojdena 4, 02-019 Warszawa, 
Instytut Biocybernetyki i Inżynierii 
Biomedycznej
e-mail: andwer@ibib.waw.pl 

Th e Committee on Chemical and Process  ■
Engineering
ul. Wólczańska 213/215, 90-924 Łódź, 
Politechnika Łódzka
e-mail: stanleda@mail.p.lodz.pl

Th e Committee on Civil Engineering  ■
and Hydroengineering
ul. Armii Ludowej 16, 00-637 Warszawa, 
Instytut Dróg i Mostów, 
Politechnika Warszawska
e-mail: W.Radomski@il.pw.edu.pl

Th e Committee on Electrical Engineering ■
ul. Stefanowskiego 18/22, 90-924 Łódź, 
Politechnika Łódzka
e-mail: kzakrzew@moden.p.lodz.pl 

Th e Committee on Electronics  ■
and Telecommunication
 ul. Nowowiejska 15/19, 00-665 Warszawa, 
Instytut Radioelektroniki, 
Politechnika Warszawska
e-mail: j.modelski@ire.pw.edu.pl
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Th e Committee on Agricultural Economics  ■
ul. Nowoursynowska 166, 02-787 Warszawa, 
Szkoła Główna Gospodarstwa Wiejskiego
e-mail: bogdan_klepacki@sggw.pl

Th e Committee on Agricultural Engineering ■
ul. Balicka 104, 30-149 Kraków,
Akademia Rolnicza im. H. Kołłątaja
e-mail: jkowalski@ar.krakow.pl

Th e Committee on Agrophysics ■
ul. Doświadczalna 4, 20-290 Lublin, 
Instytut Agrofi zyki im. B. Dobrzańskiego PAN
e-mail: bdob@ipan.lublin.pl 

Th e Committee on Animal Sciences ■
ul. Chełmońskiego 38d, 51-630 Wrocław, 
Uniwersytet Przyrodniczy we Wrocławiu
e-mail: djamroz@zoo.ar.wroc.pl

Th e Committee on Biology of Domestic  ■
Animal Reproduction
ul. Oczapowskiego 1A, 10-719 Olsztyn, 
Uniwersytet Warmińsko-Mazurski
e-mail: luizad@uwm.edu.pl

Th e Committee on Food Sciences ■
ul. Heweliusza 1, 10-724 Olsztyn,
Uniwersytet Warmińsko-Mazurski
e-mail: wbed@uwm.edu.pl

Th e Committee on Forestry Sciences  ■
ul. Braci Leśnej 3, 05-090 Raszyn, 
Instytut Badawczy Leśnictwa
e-mail: z.sierota@ibles.waw.pl 

Th e Committee on Horticultural Sciences ■
ul. Pomologiczna 18, 96-100 Skierniewice, 
Instytut Sadownictwa i Kwiaciarstwa
e-mail: edward.zurawicz@insad.pl

Th e Committee on Land Reclamation  ■
and Agricultural Environment Engineering
ul. Nowoursynowska 166, 02-787 Warszawa, 
Szkoła Główna Gospodarstwa Wiejskiego 
e-mail: edward_pierzgalski@sggw.pl

Th e Committee on Management  ■
of Mountain Regions
ul. Ćwiklińskiej 2, 35-601 Rzeszów,
Uniwersytet Rzeszowski
e-mail: aczudec@univ.rzeszow.pl

Th e Committee on Physiology, Genetics and  ■
Plant Breeding
ul. Platanowa 19, 05-831 Młochów,
Instytut Hodowli i Aklimatyzacji Roślin
e-mail: e.zimnoch-guzowska@ihar.edu.pl

Th e Committee on Plant Cultivation ■
ul. Ks. Kordeckiego 20, 85-225 Bydgoszcz,
Uniwersytet Technologiczno-Przyrodniczy
e-mail: rudnicki@utp.edu.pl

Th e Committee on Plant Protection ■
ul. Miczurina 20, 60-318 Poznań, 
Instytut Ochrony Roślin
e-mail: s.pruszynski@ior.poznan.pl

Th e Committee on Soil Science  ■
and Agricultural Chemistry
Plac Łódzki 3, 10-727 Olsztyn, 
Uniwersytet Warmińsko-Mazurski
e-mail: jan.kucharski@uwm.edu.pl

Th e Committee on Veterinary Sciences ■
ul. Nowoursynowska 159, 02-766 Warszawa, 
Szkoła Główna Gospodarstwa Wiejskiego
e-mail: dwmw@sggw.pl

Th e Committee on Wood Technology ■
ul. Wojska Polskiego 38/42, 60-627 Poznań, 
Akademia Rolnicza im. A. Cieszkowskiego
e-mail: wpradzynski@au.poznan.pl

Division V Agricultural, Forestry, and Veterinary Sciences
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Th e Committee on Clinical Pathophysiology ■
ul. Zgrupowania AK „Kampinos” 1, 
01-943 Warszawa,
Instytut Fizjologii i Patologii Słuchu
e-mail: sekretariat@ifps.org.pl

Th e Committee on Epidemiology  ■
and Public Health
ul. Medyków 18, 40-752 Katowice, 
Katedra Zdrowia Publicznego, 
Śląska Akademia Medyczna
e-mail: jzejda@slam.katowice.pl

Th e Committee on Human Development ■
al. Dzieci Polskich 20, 04-730 Warszawa, 
Klinika Kardiologii, Instytut-Pomnik 
Centrum Zdrowia Dziecka
e-mail: w.kawalec@czd.pl

Th e Committee on Human Genetics and  ■
Molecular Pathology
ul. Strzeszyńska 32, 60-479 Poznań,
Instytut Genetyki Człowieka PAN
e-mail: slomski@au.poznan.pl

Th e Committee on Human Nutrition Science ■
ul. Nowoursynowska 159C, 02-776 Warszawa, 
Szkoła Główna Gospodarstwa Wiejskiego
e-mail: anna_gronowska_senger@sggw.pl

Th e Committee on Immunology ■  and Etiology 
of Human Infections
ul. Rzgowska 281/289, 93-338 Łódź,
Zakład Immunologii Klinicznej, 
Instytut Centrum Zdrowia Matki Polki
e-mail: zimk.iczmp@wp.pl

Th e Committee on Medical Physics,  ■
Radiobiology, and X-Ray Imaging
ul. Wołoska 137, 02-507 Warszawa, 
Centralny Szpital Kliniczny MSWiA
e-mail: rtg@cskmswia.pl

Th e Committee on Neurological Sciences ■
ul. Jaczewskiego 8, 20-950 Lublin, 
Katedra i Klinika Neurochirurgii Dziecięcej, 
Akademia Medyczna
e-mail: trojan@asklepios.am.lublin.pl

Th e Committee on Physiological Sciences ■
ul. Krakowskie Przedmieście 26/28, 
00-927 Warszawa, 
Katedra Fizjologii Doświadczalnej i Klinicznej, 
Akademia Medyczna
e-mail: eszs@amwaw.edu.pl

Th e Committee on Rehabilitation,  ■
Physical Education and Social Integration
ul. Rzeźbiarska 4, 51-629 Wrocław, 
Katedra Fizjoterapii w Medycynie 
Zachowawczej i Zabiegowej, 
Akademia Wychowania Fizycznego
e-mail: marek.wozniewski@awf.wroc.pl

Th e Committee on Th erapy and Drug Research ■
ul. Banacha 1, 02-097 Warszawa,
Katedra i Zakład Biologii i Botaniki 
Farmaceutycznej, 
Akademia Medyczna
e-mail: mfurmanowa@wp.pl

Division VI Medical Sciences

Division VII Earth and Mining Sciences

Th e Committee on Environmental Engineering ■
ul. Curie-Skłodowskiej 34, 41-819 Zabrze, 
Instytut Podstaw Inżynierii Środowiska PAN
e-mail: kanc@ipis.zabrze.pl 

Th e Committee on Geodesy ■
ul. Modzelewskiego 27, 02-679 Warszawa, 
Instytut Geodezji i Kartografi i  
e-mail: ewa.wysocka@igik.edu.pl
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Th e Committee on Geographical Sciences ■
ul. Dzięgielowa 27, 61-680 Poznań, 
Instytut Paleogeografi i i Geoekologii, 
Uniwersytet im A. Mickiewicza
e-mail: anko@amu.edu.pl 

Th e Committee on Geological Sciences ■
ul. Podwale 75, 50-449 Wrocław, 
Zakład Geologii Sudetów, 
Instytut Nauk Geologicznych PAN
e-mail: pansudet@pwr.wroc.pl

Th e Committee on Geophysics ■
al. Mickiewicza 30, 30-059 Kraków,
Wydział Geologii, Geofi zyki 
i Ochrony Środowiska, 
Akademia Górniczo-Hutnicza
e-mail: pietsch@geolog.agh.pl

Th e Committee on Management  ■
of Mineral Resources
ul. Wybickiego 7, 31-261 Kraków, 
Instytut Gospodarki Surowcami Mineralnymi 
i Energią PAN
e-mail: mark@min-pan.krakow.pl

Th e Committee on Maritime Research ■
al. Marszałka Piłsudskiego 46, 
81-378 Gdynia, 
Uniwersytet Gdański
e-mail: ocemp@univ.gda.pl

Th e Committee on Mineralogical Sciences ■
ul. Będzińska 60, 41-200 Sosnowiec,
Zakład Mineralogii, Wydział Nauk o Ziemi 
Uniwersytetu Śląskiego
e-mail: janeczek@us.edu.pl

Th e Committee on Mining ■
al. Mickiewicza 30, 30-059 Kraków,
Akademia Górniczo-Hutnicza
e-mail: tajdus@agh.edu.pl

Th e Committee on Quaternary Research ■
ul. Twarda 51/55, 00-818 Warszawa, 
Instytut Nauk Geologicznych PAN
e-mail: kbcz@kbcz.pan.pl
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