
Centriceae diatoms and, a few years later, by rising con-
tent of organic matter and iron in sediments. The progress
of agriculture seems also connected with the maximum
content of phosphorus in the sediment in 1925 (Łącka et
al., Chapter 8.2), though the highest crops are suggested
by the maximum frequencies of Secale pollen between
1934 - 1941 only. The expansion of nitrophilous weeds
(Chenopodiaceae, Urtica, Artemisia) visible from ca.
1939, may be connected with the war events afflicting the
local population.

Phase of restoration of natural environment (after AD 1944)

The beginning of phase is coincident with the aban-
donment of Dąb Borowy settlement by the end of Second
World War. From this time on, the area was subject to
gradual reforestation, completed until the middle of six-
ties, the lake shore itself being afforested by the middle
of fifties (1954–1956). During this time, however, the
open land of abandoned farms was still used by inhabi-
tants of neighbouring villages, growing there cereals and
vegetables. Now, the whole area is forested, and no agri-
cultural activity proceeds in the close lake vicinity. 

This history is clearly reflected in pollen data, show-
ing first signs of farm degradation from ca. 1944, and
significant decrease in frequencies of all cultivated plants
and accompanying weeds from 1953, this process pro-
gressing till recent time. The drop of Secale pollen curve
between 1957–1959 documents probably the stoppage of
farming activities on close-by fields. This drop coincides
with the fall of Juniperus and rise of Betula and Alnus
pollen values indicating the spontaneous development of
pioneer woods on grounds unused since late fourties,
their progress documented till now. Interestingly, the
present frequency of Secale in the Lake Gościąż sedi-
ments is nearly the same as before the settlement of the
lake shore (Dąb Borowy village) in 19th century. 

Expansion of tree and shrub vegetation was probably
responsible for the increase of calcium and strontium
content in sediments, clearly synchronous with the rise of
Betula curve, the effect being reverse to that observed
after 1770. The gradual extinction of farming activity
near Lake Gościąż concides with surprisingly abrupt
changes in lake ecosystem. The earliest symptoms of
change appeared in 1938 (decrease of sedimentation rate,
decrease of Cyanobacteria and Chlorophyceae) and 1939
(restored blooms of Chrysophyceae). Abrupt extinction
of vivianite from sediment in 1946 marks lowering of
lake trophy. Further lowering of trophy is documented by
rapid decline of phosphorus content in sediments after
1950, decline of Araphidinae diatoms after 1960 and ex-
pansion of planktonic Cladocera. As documented by the
drop of Cu/Zn ratio, lake hypolimnion has been weakly
oxidized since 1949. The replacement of Fe-Mn rich hy-
polimnetic water by the Fe-Mn-poor masses from lake

surface, stimulating diffusion of both dissolved elements
from sediment, was responsible for the abrupt drop of
iron and manganese content in sediments above AD
1950. For iron, the abrupt drop was followed by gradual
decline through ca. 15 years, reflecting probably weaken-
ing of sulphur release from the sediments after lowering
of lake trophy, the scenario being similar to that observed
after 1885. 

Increasing strength of spring and autumn overturns af-
fected preservation of laminae in sediments, which be-
came less distinct  after ca. 1945 and almost completely
disappeared after 1966. Lack of lamination in the modern
sediments is a serious obstacle in monitoring the mechan-
isms of laminae formation in present time. It seems to be
the “bad joke of nature” that the return to more natural
conditions in the Lake Gościąż area disabled direct study
of the most unique feature of the lake sediments, what
occurred after almost 13 thousand years of continuous
varve formation.
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go, pp. 221–229. Ossolineum, Wrocław-Gdańsk.
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go. Notatki Płockie 5: 49.
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Guldon Z. & Powierski J. 1974. Podziały administracyjne Kujaw
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ramiką typu Dubiczaj w północno-wschodniej Polsce. Wiadomości
Archeologiczne 26: 305–324.
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nych Polski. Państwowe Wydawnictwo Naukowe, Warszawa.

Mayer L. M., Liotta F. P. & Norton S. A. 1982. Hypolimnetic redox
and phosphorus cycling in hypereutrophic Lake Sebasticook,
Maine. Water Resources 16: 1189–1196.

Megard R. O., Bradbury J. P. & Dean W. E. 1993. Climatic and limno-
logic setting of Elk Lake. Geological Society of America 276: 19–
36.

Merkt J. 1971. Zuverlassige Auszählungen von Jahresschichten in
Seesedimenten mit Hilfe von Gross-Dünnschlifen. Archiv für Hy-
drobiologie 69: 145–154.

Michler G., Simon K., Wilhelm F. & Steinberg C. 1980. Vertikale Ver-
teilung im Sediment eines Alpenvorlandsees als Zivilisationsindi-
katoren. Archiv für Hydrobiologie 88: 24–44.

Mikulski J. S. 1977. Further studies upon Holocene history of Lake
Jeziorak. Part II. Comparison of the history of particular basins.
Acta Universitatis Nicolai Copernici, Limnol. Papers 10: 107–118.

Miller K. M. & Heit M. 1986. A time resolution methodology for as-
sessing the quality of lake sediment cores that are dated by 137Cs.
Limnology and  Oceanography 31: 1292–1300.

Human impact 333



Molloy K. & O’Connell M. 1991. Palaeoecological investigations to-
wards the reconstruction of woodland and land-use history at
Lough Sheeauns, Connemara, Western Ireland. Review of Palaeo-
botany and Palynology 67: 75–113.

Niesiołowska E. 1967. Materiały neolityczne ze stanowiska 6 w Pikut-
kowie, pow. Włocławek. Prace i Materiały Muzeum Archeologicz-
nego i Etnograficznego w Łodzi, seria archeologiczna 14: 79–144.

Niewiarowski W. 1995. (ed.), Outline of changes of the geographical
environment in the Biskupin surroundings under influence of natu-
ral and anthropogenic factors during the Late glacial and Holocene.
Oficyna Wydawnicza “Turpress”, Toruń (in Polish with English
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Niedźwiedź, Z. Unstrul & S. Paczos (eds), Charakterystyka ter-
miczna Polski. Zeszyty Instytutu Geografii i Przesterzennego Za-
gospodarowania PAN 18: 49–73.

Papiernik P. & Rybicka M. in print. Helenów, st. 1, gm. Szczawin Ko-
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Szafrański W. 1983. Płock we wczesnym Średniowieczu. Polskie Ba-
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vegetational history of the Świętokrzyskie (Holy Cross) Mts. in the
last 10,000 years. Acta Palaeobotanica 22(1): 117–130.

Szczepanek K. 1987. Late-Glacial and Holocene pollen diagram from
Jasiel in the Low Beskid Mts (The Carpathians). Acta Palaeobo-
tanica 27(1): 9–26.

Szczepanek K. 1989. Type Region P-j: Świętokrzyskie Mts. (Holy
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Węgrzynowicz T. 1979. Kultura grobów kloszowych. In: J. Dąbrowski
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pp. 315–335. Ossolineum Wrocław.
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