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ANNA STAŃCZYKOWSKA-PIOTROWSKA (1932–2021) – 
OBITUARY

Professor dr hab. Anna Stańczykowska-Piotrowska 
passed away on November 24th, 2021, aged 89. 
Though for a long time, seeing her regularly, I watched 
with regret her gradual fading, Ania’s death came as 
a real shock to me.

She was a prominent scientist: hydrobiologist and 
malacologist. She was among the most outstanding 
and world-wide recognised Polish researchers of the 
malacofauna of lakes.

Prof. Anna Stańczykowska-Piotrowska studied at 
the Faculty of Biology and Earth Sciences, Warsaw 
University, to get her master’s degree in 1956. In the 
same year she was employed in the Department of 
Ecology, Polish Academy of Sciences with which she 
had been associated, conducting malacological re-
search since the second year of her studies. In 1964 
she obtained the degree of doctor of natural scienc-
es at Warsaw University. During more than a year 
she did research at Montreal University in Canada 
(1969–70). She habilitated in 1977 at the Institute 
of Ecology, Polish Academy of Sciences, where she 
worked till 1986.

In 1984 she started working at Agricultural-
Pedagogical University in Siedlce (at present 
University of Natural Sciences and Humanities in 
Siedlce). In 1986 she established there the Chair of 
Ecology and Environment Protection of which she 
was head till her retirement. In 1989 she became ex-
traordinary professor, and in 1992 – ordinary profes-
sor (Catholic University of Lublin).

During many years she cooperated with the 
Organisation Committee of Olympics of Ecological 
Knowledge; she participated in the work of 
Programmatic Group for Biology of the Ministry of 
Education and in the work on the system of biolo-
gy teaching of the Committee of Evolutionary and 
Theoretical Biology, Polish Academy of Sciences.

All the time prof. Anna Stańczykowska’s scientif-
ic activity focused on aquatic molluscs which play a 
considerable part in freshwater ecosystems: snails of 
the genus Viviparus, bivalves of the family Unionidae, 
and especially the invasive species Dreissena polymor­

pha (zebra mussel). Besides her main research, most-
ly concerned with the lakes of north-eastern Poland, 
D. polymorpha was also studied in cooperation with 
significant European research centres, such as 
Vienna University, University of Zurich, the Italian 
Pallanza, the Hungarian Tihany, or the Russian Borok. 
In Poland she cooperated, among other institutions, 
with Warsaw University, Jagiellonian University, and 
the Institute of Inland Fisheries.

An effect of collaboration with the American 
University of Ann Arbor was the extensive first chap-
ter describing 30-year studies on D. polymorpha in 
the Masurian Lakeland – part of a monumental book 
(over 800 pages) devoted to biology and ecology of 
the species, published by the international publish-
ing house Lewis Publishers (1993). The second edi-
tion of the book on the zebra mussel, published 20 
years later, considers Polish research of 50 years.

Prof. A. Stańczykowska was the best special-
ist in the ecology of D. polymorpha. She was invited, 
among others, as an expert of the WHO to the then 
Yugoslavia, or to North America, to design a strategy 
for counteracting the expansion of the zebra mussel.
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The comprehensive character of her studies on D. 
polymorpha included first of all intensive, detailed ob-
servations and experiments in selected lakes, second-
ly extensive studies in many lakes in the same period, 
thirdly studies repeated every few years which in ef-
fect resulted in a unique – on a world’s scale – con-
tinuity of the observations to show the tendencies 
in changes through time in the bivalve populations 
in various ecological situations. Also her unique ex-
periments with filtration activity of the zebra mussel 
brought her worldwide recognition.

Her scientific output includes about 150 publi-
cations (some of which won awards), several dozen 
lectures, nine books, 19 practical expertises. Within 
the field of education, she supervised more than 60 
master’s theses and five doctoral theses, she refereed 
numerous doctoral theses and habilitation theses, 
as well as scientific production of people aspiring to 
professor’s title.

She loved to work with young people; she was al-
ways willing to share her knowledge during lectures, 
seminars and laboratory courses in Agricultural-
Pedagogical University in Siedlce, Catholic Univer-
sity in Lublin (the newly established Chair of 
Environment Protection of which she was head), and 
High School of Ecology and Management in Warsaw. 
Because of her openness, friendliness and sensitivity 

she was very popular among students and doctoral 
students (during many years she was head of the 
Department of Doctoral Studies of the Institute of 
Ecology, Polish Academy of Sciences) and co-work-
ers. Many of them became her friends for life.

A very important part of Prof. A. Stańczykowska’s 
work was popularisation and education within hydro-
biology and ecology. Two of her books: “Ecology of 
our waters” and “Invertebrate animals of our waters”, 

Figs 1–2. Vistula bar „Konfederatka”, 1955. Photos: archive 
of AnnA StAńczykowSkA-PiotrowSkA

Figs 3–4. Masurian Lakeland, July 1960. Photos: JAn EbErt

Fig. 5. On Lake Mikołajskie, 4.05.1974. Photo: krzySztof 
LEwAndowSki
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each with several editions, played a large part in 
sharing the hydrobiological knowledge. She took ac-
tive part in the Festivals of Science and Art, and was 
president of the Chapter of the Medal of Mazovian 
Forget-me-Not.

Thanks to the activity of prof. A. Stańczykowska 
and her numerous students and successors, 
University of Natural Sciences and Humanities in 
Siedlce became a significant hydrobiological and mal-
acological research centre in the country.

She was one of the initiators of meetings of the 
Polish malacologists; this later led to establishing of 
the Association of Polish Malacologists which then 
honoured her with its greatest distinction – honorary 
membership of the Association.

She was one of the founder members of the 
Polish Hydrobiological Society (1959) and during 
many years performed various functions in both its 
Warsaw division (president of many years) and in the 
Main Council. She was also a founding member of 
the Polish Ecological Club. She was awarded the Prof. 
Alfred Lityński medal of the Polish Hydrobiological 
Society.

After retirement Ania remained scientifically ac-
tive, was full of ideas and gathered around herself 
a group of students, co-workers and friends. I have 
known Ania and cooperated with her for exactly 50 
years. During that time I witnessed many of her suc-

cesses, interesting research work, completed grants, 
conferences with presentations, publications of im-
portant scientific papers and books, her habilitation 
and her numerous awards.

I owe her very much. I feel honoured and priv-
ileged to be her first promoted doctoral student. It 
was she who for a long time (and successfully) kept 
persuading me to habilitate. By the way, it was the 
last habilitation in the later dissolved Institute of 
Ecology, Polish Academy of Sciences in Dziekanów 
Leśny. Its closing down was a great personal tragedy 
to Ania, though at that time she worked at Siedlce 
University, since she had worked at the Institute 
since the moment of its establishment.

Considering Ania’s tragic experiences of her early 
youth: the death of her father before the War, and the 
death of her mother and younger sister during the 
Warsaw Rising, the illness resulting in repeated op-
erations, arduous long rehabilitation, her later limit-
ed mobility and at the end of her life being confined 
to a wheelchair, we are all impressed by her brave 
attitude, strength of character and the enormous ac-
tivity, not only scientific and didactic, but also touris-
tic (she got driving licence and did many trips by car), 
sailing (she sailed in the Masurian Lakeland and the 
Baltic) and also social life. With much nostalgia and 
pleasure I recall our many-day scientific expeditions, 
camping on the lakes, for example with divers who 

Fig. 6. Prof. Anna Stańczykowska-Piotrowska receiving Alfred Lityński Medal, 26.10.2006. Photo: JoAnnA rybAk
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helped us collect biological material from under wa-
ter, occasional tourist and sailing trips, not to men-
tion conferences or malacological seminars – Ania 
was always the life and soul of the party. For exam-
ple, for many years near the name day of Anna and 
Krzysztof she organised meetings of friends, mostly 
of the same names.

Ania’s activities were very much supported by her 
husband Andrzej Piotrowski, whom not long ago she 
buried at the Powązki Cemetery in Warsaw.

Many a time Ania told me that, paradoxically, her 
life was happy. She saw her luck in the fact that in her 
life she always met friendly and helpful people and 
that she had so many friends.

All those now saddened friends said goodbye to 
her on the 8th of December 2021 at the Powązki 
Cemetery in Warsaw where she now rests next to 
her parents and husband.

The demise of Prof. Anna Stańczykowska-
Piotrowska is an irretrievable loss for the Polish mal-
acology and hydrobiology. We shall miss her greatly.

krzySztof LEwAndowSki
Institute of Biological Sciences, Siedlce 

University of Natural Sciences and Humanities, 
Prusa 12, 08-110 Siedlce, Poland

(e-mail: krzysztof.lewandowski@uph.edu.pl)

Figs 7–10. XXIII Polish Malacological Seminar, Prof. 
Anna Stańczykowska-Piotrowska becomes Honorary 
Member of the Association of Polish Malacologists, 
Serpelice 26.04.2007. Photos: PAwEł JAkubik and 
AnnA SuLikowSkA-drozd (bottom, right)

mailto:krzysztof.lewandowski%40uph.edu.pl?subject=Folia%20Malacologica
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Figs 11–14. XXV Polish Malacological Seminar, Boszkowo 
21–24.04.2009. Photos: AnnA SuLikowSkA-drozd
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APPENDIX I. A. STAŃCZYKOWSKA-PIOTROWSKA – LIST OF PUBLICATIONS

1959
StańczykowSka a. Rozmieszczenie i  dynamika liczeb-

ności żyworódki paskowanej Viviparus fasciatus Müll. na 
terenie łachy Konfederatka. Ekologia Polska B 5: 56–60.

StańczykowSka a. Z  zagadnień odżywiania się żywo-
ródki paskowanej (Viviparus fasciatus Müll.). Ekologia 
Polska B 5: 271–273.

1960
StańczykowSka a. Obserwacje nad skupieniami 

Viviparus fasciatus Müll. na terenie łachy wiślanej 
Konfederatka. Ekologia Polska A 8: 21–48.

StańczykowSka a. Rozmieszczenie i dynamika liczebno-
ści mięczaków dennych na łasze wiślanej Konfederatka 
pod Wyszogrodem. Ekologia Polska A 8: 155–168.

StańczykowSka a. Charakter występowania mięczaków 
na kilku gatunkach roślin wodnych. Ekologia Polska B 
6: 333–338.

1961
StańczykowSka a. Gwałtowna redukcja liczebności 

Dreissensia polymorpha Pall. w  kilku jeziorach mazur-
skich okolic Mikołajek. Ekologia Polska B 7: 151–153.

1963
StańczykowSka a. Analysis of the age of Dreissensia 

polymorpha Pall. in the Masurian Lakes. Bulletin de 
L’Academie Polonaise des Sciences Classe II (Serie des 
sciences biologiques) 11: 29–33.

StańczykowSka a. The appearance of Viviparus fasciatus 
Müll. aggregations as the cause of migration of other 
mollusk species. Bulletin de L’Academie Polonaise des 
Sciences Classe II (Serie des sciences biologiques) 11: 
129–132.

StańczykowSka a., wASiLEwSki A. Przyczyny i przebieg 
migracji. Ekologia Polska B 9: 151–160.

1964
StańczykowSka a. On the relationship between abun-

dance, aggregations and “condition” of Dreissena poly­
morpha (Pall.) in 36 Mazurian Lakes. Ekologia Polska A 
12: 653–690.

1966
StańczykowSka a. Einige Gesetzmässigkeiten 

des Vorkommens von Dreissena polymorpha (Pall.). 
Verhandlungen des Internationalen Verein Limnologie 
16: 1761–1776.

StańczykowSka a. Some methodical problems in zoomi-
crobenthos studies. Ekologia Polska A 14: 385–393.

StańczykowSka a., nowicki M. Próba zastosowania 
metody swobodnego nurkowania w  badaniach nad 
małżem Dreissena polymorpha Pall. Ekologia Polska B 12: 
331–335.

1967
StańczykowSka a. Comparison of the zoomicrobenthos 

occurring in the profundal of several lakes in northern 
Poland. Bulletin de L’Academie Polonaise des Sciences 
Classe II (Serie des sciences biologiques) 15: 349–353.

1968
kAJAk z., duSogE k., StańczykowSka a. Influence of 

mutual relations of organisms, especially Chironomidae 
in natural benthic communities, on their abundance. 
Annales Zoologici Fennici 5: 49–56.

StańczykowSka a. Możliwości filtracyjne populacji 
Dreissena polymorpha Pall. w różnych jeziorach jako czyn-
nik wpływający na obieg materii w  jeziorze. Ekologia 
Polska B 14: 265–270.

StańczykowSka a., PrzytockA-JuSiAk M. Variations 
in abundance and biomass of microbenthos in three 
Mazurian Lakes. Ekologia Polska A, 16: 539–559.

1969
HiLLbricHt-iLkowSkA A., StańczykowSka a. The 

production and standing crop of planktonic larvae 
of Dreissena polymorpha (Pall.) in two Mazurian Lakes. 
Polskie Archiwum Hydrobiologii 16: 193–203.

1971
MAgnin E., StańczykowSka a. Quelques données sur 

la croissance, la biomasse et la production annuelle de 
trois mollusques Unionidae de la région de Montréal. 
Canadian Journal of Zoology 49: 491–497.

StańczykowSka a., MAgnin E., duMoucHEL A. Etude 
de trois populations de Viviparus malleatus (Reeve) 
(Gastropoda, Prosobranchia) de la région de Montreal. 
I. Croissance, fécondité, biomasse at production an-
nuelle. Canadian Journal of Zoology 49: 1431–1441.

StańczykowSka a., łAwAcz w. Eksperyment tereno-
wy nad rolą Dreissena polymorpha w usuwaniu zawiesin 
z wody. IGW, Warszawa.

1972
StańczykowSka a. Struktura wiekowa i  „dorod-

ność” osobników Dreissena polymorpha w  Zalewie 
Wiślanym i  jeziorach mazurskich. Studia i  Materiały 
Oceanologiczne 3: 167–174.

SAMocHwALEnko t., StańczykowSka a. Fertility dif-
ferentiation of two species of Viviparidae (Viviparus fas­
ciatus Müll. and V. viviparus L.) in some environments. 
Ekologia Polska 20: 479–492.

StańczykowSka a., PLińSki M., MAgnin E. Etude 
de trois populations de Viviparus malleatus (Reeve) 
(Gastropoda, Prosobranchia) de la région de Montréal. 
II. Etude qualitative et quantitative de la nourriture. 
Canadian Journal of Zoology 50: 1617–1624.

PrEJS k., StańczykowSka a. Spatial differentiations and 
changes in time of zoomicrobenthos in three Masurian 
Lakes. Ekologia Polska 20: 733–745.

MAtticE J. S., StańczykowSka a., łAwAcz w. Feeding 
and assimilation of Dreissena polymorpha in Mikołajskie 
Lake, Poland. American Zoologist 12: 20.

1973
StańczykowSka a. Experimentally increased fish stock 

in the pond Lake Warniak. X. Numbers and distribu-
tion of zoomicrobenthos. Ekologia Polska 21: 575–581.

StańczykowSka a., MAgnin E. Quelques données 
bio–écologiques sur trois espèces de Viviparidae 
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(Gastropoda, Prosobranchia) de Pologne et du 
Canada. SIL Proceedings, 1922–2010 (Internationale 
Vereinigung für Theoretische und Angewandte 
Limnologie: Verhandlungen) 18: 1586–1593.

1975
StańczykowSka a., ScHEnkEr H. J., fąfArA z. 

Comparative characteristics of populations of Dreissena 
polymorpha (Pall.) in 1962 and 1972 in 13 Mazurian 
Lakes. Bulletin de L’Academie Polonaise des Sciences 
Classe II (Serie des sciences biologiques) 23: 383–390.

LEwAndowSki k., StańczykowSka a. The occur-
rence and role of bivalves of the family Unionidae in 
Mikołajskie Lake. Ekologia Polska 23: 317–334.

StańczykowSka a. Ecosystem of the Mikołajskie Lake. 
Regularities of the Dreissena polymorpha (Pall.) (Bivalvia) 
occurrence and its function in the lake. Polskie 
Archiwum Hydrobiologii 22: 73–78.

StańczykowSka a., łAwAcz w., MAtticE J. Use of field 
measuraments of consumption and assimilation in 
evaluating of the role of Dreissena polymorpha (Pall.) in 
a lake ecosystem. Polskie Archiwum Hydrobiologii 22: 
509–520.

1976
StańczykowSka a., łAwAcz w., MAtticE J., 

LEwAndowSki k. Bivalves as a factor effecting cir-
culation of matter in Lake Mikołajskie (Poland). 
Limnologica (Berlin), 10: 347–352.

StańczykowSka a. Biomass and production on Dreissena 
polymorpha (Pall.) in some Masurian Lakes. Ekologia 
Polska 24: 103–112.

StańczykowSka a. Występowanie i  wzrost osobniczy 
Dreissena polymorpha (Pall.) w  jeziorach włączonych 
w system chłodzący. Roczniki Nauk Rolniczych 97–H-
3: 109–122.

StańczykowSka a., łAwAcz w. Caloric value of the 
Dreissena polymorpha (Pall.) dry body weight in some 
Masurian Lakes. Polskie Archiwum Hydrobiologii 23: 
271–275.,

1977
StanchikovSka (StańczykowSka) a. Razmer i ves 

Dreissena polymorpha (Pall.) iz ozer zapadnoj Evropy. 
Gidrobiologicheskiy Zhurnal 13: 26–29.

StańczykowSka a. Ecology of Dreissena polymorpha (Pall.) 
(Bivalvia) in lakes. Polskie Archiwum Hydrobiologii 24: 
461–530.

1978
PLińSki M., łAwAcz w., StańczykowSka a., MAgnin 

E. Etude quantitative de la nurriture des Viviparus mal­
leatus (Reeve) (Gastropoda, Prosobranchia) dans deux 
lacs de la région de Montréal. Canadian Journal of 
Zoology 56: 272–279.

StańczykowSka a. Occurrence and dynamics of 
Dreissena polymorpha (Pall.) (Bivalvia). Verhandlungen 
des Internationalen Verein Limnologie 20: 2431–2434.

StańczykowSka a., LEwAndowSki k. Studies on the 
ecology of Dreissena polymorpha (Pall.) in some lakes. In: 
F. Giusti (ed.), Atti IV Congresso S. M. I. Siena: 369–
374.

1983
StańczykowSka a., JurkiEwicz-kArnkowSkA E. 

Bentos strefy przybrzeżnej zbiorników zaporowych. In: 
Z. kAJAk (ed.), Ekologiczne podstawy zagospodaro-
wania Wisły i  jej dorzecza. PWN, Warszawa-Łódź, pp. 
489–509.

StańczykowSka a., JurkiEwicz-kArnkowSkA E., 
LEwAndowSki k. Ecological characteristics of lakes in 
north-eastern Poland versus their trophic gradient. X. 
Occurrence of molluscs in 42 lakes. Ekologia Polska 31: 
459–475.

kAJAk z., duSogE k., PrEJS k., LEwAndowSki k., PLAntEr 
M., StańczykowSka a., wiśniEwSki r. Bentos i osa-
dy denne. In: w. MAJEwSki (ed.). Charakterystyka 
Jeziora Żarnowieckiego dla potrzeb elektrowni jądro-
wej i  szczytowo-pompowej. PWN, Warszawa-Poznań, 
pp. 125–134.

StańczykowSka a., LEwAndowSki k., EJSMont-
kArAbin J. Biotic structure and processes in the lake 
system of r. Jorka watershed (Masurian Lakeland, 
Poland). IX. Occurrence and distribution of molluscs 
with special consideration to Dreissena polymorpha 
(Pall.). Ekologia Polska 31: 761–780.

StańczykowSka a. Małże a  eutrofizacja jezior. 
Wiadomości Ekologiczne 29: 127–129.

1984
StańczykowSka a. The effect of various types of phos-

phorus loading on the occurrence of Dreissena polymor­
pha (Pall.). Limnologica (Berlin) 15: 535–539.

StańczykowSka a. Role of bivalves in the phospho-
rus and nitrogen budget in lakes. Verhandlungen des 
Internationalen Verein Limnologie 22: 982–985.

1985
StańczykowSka a., PLAntEr M. Factors affecting nutri-

ent budget in lakes of the r. Jorka watershed (Masurian 
Lakeland, Poland). X. Role of mussel Dreissena poly­
morpha (Pall.) in N and P cycles in a lake ecosystem. 
Ekologia Polska 33: 345–356.

1986
LEwAndowSki k., duSogE k., StańczykowSka a. 

Zmiany środowiskowe w  Jeziorze Żarnowieckim spo-
wodowane pracą elektrowni szczytowo-pompowej. 
Gospodarka Rybacka 7: 22–23.

StańczykowSka a., zdAnowSki b. Foreword. In: 
Ecology of the storage reservoir of a pumped-storage 
power station. Polish Ecological Studies 12: 257–258.

StańczykowSka a., zdAnowSki b. I. Enviromental con-
ditions in Lake Żarnowieckie. In: Ecology of the storage 
reservoir of a pumped-storage power station. Pol. Ecol. 
Stud. 12: 259–264.

LEwAndowSki k., StańczykowSka a. Molluscs in Lake 
Żarnowieckie. In: Ecology of the storage reservoir of 
a pumped-storage power station. Polish Ecological 
Studies 12: 315–330.

zdAnowSki b., StańczykowSka a. Ecology of Lake 
Żarnowieckie. In: Ecology of the storage reservoir of 
a pumped-storage power station. Polish Ecological 
Studies 12: 383–399.
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1987
StańczykowSka a. The place of mussel Dreissena pol­

ymorpha (Pall.) in the food web of lakes ecosystems. 
Haliotis 16: 129–135.

1988
StańczykowSka a., LEwAndowSki k., EJSMont-

kArAbin J. The abundance and distribution of the 
mussel Dreissena polymorpha (Pall.) in heated lakes near 
Konin (Poland). Ekologia Polska 36: 261–273.

1989
LEwAndowSki k., grAczyk t., StańczykowSka a. The 

occurrence of Viviparus viviparus (L.) in the Zegrzyński 
Reservoir. Ekologia Polska 37: 337–346.

1990
StańczykowSka a., zySkA P., doMbrowSki A., kot 

H., zySkA E. The distribution of waterfowl in rela-
tion to mollusc populations in the man-made Lake 
Zegrzyńskie. Hydrobiologia 191: 233–240.

PrEJS A., LEwAndowSki k., StańczykowSka a. Size-
selective predation by roach (Rutilus rutilus) on zebra 
mussel (Dreissena polymorpha): field studies. Oecologia 
83: 378–384.

kuć d., StańczykowSka a. Pokarm ptaków wodnych 
odżywiających się bentosem na Zalewie Zegrzyńskim. 
In: z. kAJAk (ed.). Funkcjonowanie ekosystemów wod-
nych, ich ochrona i  rekultywacja. I. Ekologia zbiorni-
ków zaporowych i  rzek. Wydawnictwo SGGW-AR, 
Warszawa, pp. 181–187.

duSogE k., LEwAndowSki k., StańczykowSka a. 
Liczebność i  biomasa fauny dennej w  różnych środo-
wiskach Zbiornika Zegrzyńskiego. In: z. kAJAk (ed.). 
Funkcjonowanie ekosystemów wodnych, ich ochro-
na i  rekultywacja. I. Ekologia zbiorników zaporowych 
i rzek. Wydawnictwo SGGW-AR, Warszawa, pp. 57–85.

1993
StańczykowSka a., LEwAndowSki k. Thirty years of 

studies of Dreissena polymorpha ecology in Mazurian 
Lakes of Northeastern Poland. In: t. E. nALEPA, w. d. 
ScHLoESSEr (eds), Zebra Mussels, Biology, Impacts, 
and Control. Lewis Publishers, Ann Arbor, Boca Raton, 
London, Tokyo, pp. 3–39.

StańczykowSka a., LEwAndowSki k. 1993. Effect of 
filtering activity of Dreissena polymorpha (Pall.) on the 
nutrient budget of the littoral of Lake Mikołajskie. 
Hydrobiologia 251: 73–79.

1994
StańczykowSka a. Long-term changes in some Dreissena 

polymorpha (Pall.) populations in Poland. Verhandlungen 
des Internationalen Verein Limnologie 25: 2352–2354.

StoczkowSki r., StańczykowSka a. The diet of the 
Coot Fulica atra in the Zegrzyński Reservoir (Central 
Poland). Acta Ornithologica 29: 171–176.

LEwAndowSki k., StańczykowSka a. Rola mał-
ży w  ograniczaniu symptomów eutrofizacji. In: M. 
zALEwSki (ed.). Procesy biologiczne w  ochronie i  re-
kultywacji nizinnych zbiorników zaporowych. PIOŚ, 
Biblioteka Monitoringu Środowiska, Łódź, pp. 135–142.

1995
StańczykowSka a., LEwAndowSki k. Individual growth 

of the freshwater mussel Dreissena polymorpha (Pall.) in 
Mikołajskie Lake; estimates in situ. Ekologia Polska 43: 
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