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Preliminary list of the Quaternary geosites in Northern and Central Poland, 
their age and geological position 

.' 
Andrzej BER * 

A b s t rae t. On the basis of geological and geomorphological investigations performed in NOithern and Centrnl Poland a preliminary 
selection of internationally significant Quaternary geosi tes (exposures, landforms, and erratic boulders) was done. Totally selected fifteen 
exposures, landforms, and emtti c boulders represent the considerable values with regard to geological and geomorphological features as 
well as a high scienti fic values and good sightseeing accessibility. All presented geosi tes are grouped within extents of the Vistulian 
(Weichselian) and Midd le Polish (Saale) glaciations. Recently, within of the Polish Lowland area there are 12 nnture reserves, about 1000 
inanimate nature monuments (mainly erratic boulders and 43 other monuments) and 5 documentary sites. 
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S t r es z c ze n i e. Napodstawie badan geologicznych i geomorfologicznych prowadzonych w Polsce p6lnocnej i srodkowej . zestaw iono 
wstepn'l liste czwartorzedowych. geologicznych pomn ik6w przyrody 0 miedzynnrodowym znaczeniu, Na prledstawionej, wstepnej lik ie 
znalazfo sie 15 bszar6w Codsloniecia. obsznry z formnmi neiby i glnzy nnrzutowe) rcprezentujqcych. wodnies ieniu do charaktcrystyki 
gcologicznej i geomorfologiczncj, wysokie wmtogci naukowe i dydaktycznc, Wszystkie geostanowiska wystepuj'l w obrebie zasiegu 
zlodowaccll wisly (Weichselian) i warty (Saale). Obecnie na Nizu Polskim znajduje sie 12 rezerwatow pr.lYrocJy. okoto 1000 pomnik6w 
przyrody nieotywioncj i 5 stanowisk dokumentacyjnych. 

Siowa kluczowc: geoochrona, siee europejsk ich gcostanowisk. utwory i fonny r.reiby czwartorzedowe. Polska p6lnocna i srodkowa, 

Areas of Northern and Central Poland are situated within 
the Polish Lowland. which forms a predominating part of the 
country. The Polish Lowland. according to Mojski (1977. 1985). 
can be divided into six regions: the Podlasie. South-Mazovia. 
North-Mazovia. Kujawy-Pome rania. Wielkopol ska a nd 
Pomerania, varying in genesis, age and thickness of the Quater-
nary deposits. 

The preliminary selected Quaternary geosites are irregularly 
located mostly within the Podlasie. North-Mazovian and 
Pomeranian. and partly within the South-Mazovian. Kujawy­
Pomeranian and Wielkopolska regions. The whole Polish low­
land area is built of Quaternary deposits of glacial. 
flu vioglacial. ice-dammed, aeoli an, periglacial, weathering, 
fluvial and lacustrine origin. In the northern part of Poland the 
thickness of the complex of Quaternary deposits exceeds 200 In 

(locally to 300 m). whereas in Central Poland it ranges from 50 
to 80 metres. 

Stratigraphy of the Pleistocene deposits in Northern and 
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Central Poland was established on the basis of the boreholes 
profiles. palaeobotanical analyses and lithologic-petrographical 
investigations. In Northern and Central Poland there are 8 to 11 
glacial horizons of the Narevian (Menapian). Nidanian. Sa­
nian I (Elsterian I). San ian 2 (Elsterian 2). Liwiecian (FUhne). 
Odranian (Drenthe). Wartanian (Warthe) and Vistulian (Weich­
selian) glaciations. Ory the other hand there are organic sediments 
of the Augustovian. Ferdynandovian. Mazovian (Holstein), 
Zb6jno (DOmnitz) and Eemian Interglacial. 

The area in question consists of two types of landscapes: flat 
and gently sloping surfaces in the south within territories which 
were occupied by the Middle Polish Glaciation (Saale). and 
flat (outwash plains). undulated and hummocky surfaces of the 
end-moraines. kames and eskers in the north. cut through by 
subglacial channels and lakes. within the limits of the Vistulian 
(Weichselian) Glaciation (Kozarski. 1995). 

An the presented geosites: exposures, landforms and erratic 
boulders occur within the extents of both the above mentioned 
glaciations (Fig, 1), At present, in the Polish Lowland there are 
12 nature reserves, about 1000 inanimate nature monuments 
(mainly erratic boulders and 43 other monuments) and 5 do­
cumentary sites, 
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Fig. l . Distribution of the selected important geosites and areas in Northern and Central Poland 

Preliminary selected Quaternary geositcs 

On the basis of geological mapping, conducted for Detailed 
Geological Map of Polalld in scale I : 50,000, and publ ished 
description (Alexandrowicz et al., 1992) a preliminary selec­
tion of European significant Quaternary geosi tes in Northern 
and Central Poland was made. 

The preliminary selected geosites are represented as (Fig. I): 
- the geological sites (exposures), mainly geological 

monuments, of high scientific and landscape values, as well as 
good sightseeing accessib ility; 

- the geological or geomorphologic areas with terrain 
forms, main ly national parks or landscape parks of a high 
scientific value, as well as good sightseei ng accessibility ; 

- the single g lacial and fluvioglaciai landforms, mainly 
geological monuments, of a high scientific values, as well as 
good sightseeing accessibility; 

- the erratic boulders of a s ize above 20.0 metres in per­
imeter and of high scientific (petrographic) values. 

The 3 geosites are entirely selected on the basis of 50 
suggestions presented by Z. Alexandrowicz, J. Badura, 
D. Krzyszkowski, R. D obracki, A. Ber, T . Krzywicki, 
J. E. Moj ski, A. Piotrowski , S. Skompski, L. Marks and 
B. Przybylski. 

1. Wolin Island in the western part of the Baltic Sea coast 
(1.0-115 m a.s.l.; 53°50'OO" NII4"25'00"E). 

Main featu res: cliff coast, tills of the Middle Polish and 
Yistul ian glaciations age, g lacitluvial and aeolian sands, foss il 

soils horizons, glacitectonic deformations, rafts of Cretaceous 
deposits in the moraine. 

Wolin Island is situated within the limits of the youngest, 
Vistulian (Weichselian) Glaciation, in the subl itoral w neofthe 
Pomorze Bay. The ridge of a terminal moraine (115 III a.s. l. ) 
connected with the latest phase of the last glaciation is the main 
element of the relief. It is bordered with a high cliff. A few huge 
blocks of Cretaceous deposits (chalk, opoka, marl) abounding 
in foraminifera occur within the morai ne and outcrop in the old 
quarries series and in the cliff. (Alexandrowicz, 1966). These 
blocks were transported as rafts by the last ice- sheet from the 
bottom of the Baltic Sea. Acti ve abrasion and accumulat ion 
processes can be observed along the sea shore. The 11 .7 km 
long Wolin cliffs form the most beautiful part of the Baltic Sea 
coast and the Wolin National Park. Till cliff sections are built 
of two se ri es of till: brown Vistulian till and grey Middle Po lish 
till . 

Overlying the till series are glacifiuvial sands and aeo lian 
covers separated by two horizons of foss il soils (Bor6wka et al., 
1986). The oldest cover of the sand series lies on a shear plane 
represented by a residual pavement. In the cliff coast sections 
with a sandy structure the sand-gravel series reaches a thickness 
of up t040 m. The top part ofthe fiuvioglac ial sand-gravel series 
comprises aeolian sand covers with fossil soil horizons (Kos· 
trzewski & Zwolinski, 1995). 

Wolin Island is protected as the Wolin National Park 
(10,937.4 hal. This area comprises a very valuable complex of 
geosites with a good sightseeing accessibility. 
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2. Tryglaw erratic boulder in the north-eastern part of 
Poland, near Tychowo Wielkie village (100 m a.s.l.; 
53°56"N/16°15'E). 

Main feature: the largest erratic boulder in Poland. 

The boulder is situated within the limits of the youngest, 
Vistulian (Weichselian) Glaciation. The Tryglaw erratic 
boulder represents a dark-grey Scandinavian paragneiss 
rock of a size about 700 m3 in volume, 50.0 metres in 
perimeter and 3.8 meters in height (Fig. 2). 

The boulder was transported from Scandinavia to Po­
land by the latest Scandinavian-Vistulian (Weichselian) 
ice-sheet (the glacial scratches on the surface) probably 
from the vicinity of Vidbo or Uppsala (Sweden) and is the 
largest erratic boulder in Poland. 

The Tryglaw erratic boulder is protected as an inanimate 
nature monument of a high scientific values and well-ac-
cessible to sightseeing. 

Fig. 2. Tryglaw - the largest erratic boulder in Poland. Photo by E. Dohracka 

3. Pobierow(}-Trz~acz....sIiwin cliffs - in the western 
part of the Polish Baltic Sea coast (1.0-20 m a.s.l.; 
54005' 15''NIISOO I '30''E). 

Mainfeatures: tills of the Middle Polish (Saale) and Vistu­
lian (Weichselian) glaciations age; radiocarbon data, rafts of 
Cretaceous claystones, glacitectonic disturbances, coastal land­
scape. 

The cliffs are situated within the limits of the youngest, 
Vistulian (Weichselian) Glaciation. In the Rewal cliff profile two 
complexes of glacial drift can be distinguished (Dobracka, 1983; 
Dobracka & Ruszala, 1988; Dobracki & Racinowski, 1989). The 
older complex comes from the Warta Glaciation and the younger 
from the Vistulian one. The two glacial horizons are separated by 
a series of glacifluvial and glacilimnic deposits. The bottom of the 
till ofthe last glaciation is generally situated at the present sea level 
(Dobracka & Ruszala, 1988). Contemporary processes of marine 
erosion, reinforced by degradation due to mass movements, have 
produced a cliff coast at the northern margin of the plateau abraded 
along its whole length (5.5 km); they are also responsible for the 
constant shrinking areaofthis residual (Dobracka, 1995;Dobracka 
& Dobracki, 1995). 

1984), as well as aeolian deposits with a fossil soil horizon (750 
years BP). The cliff coast along the Niechorze-Trz~sacz section 
attains a height of up to 17 m a.s.l. The intensity of the corrosion 
varies from place to place. Apart from the abrading effect of the 
sea, mass-movements are the main destructive agent. They are 
facilitated by the geological structure of the cliff (Dobracka, 
1995; Dobracka & Dobracki, 1995). 

In the 17 m high and 1 km long Sliwin coastal cliff section 
(Fig. 3), five (I- V) lithological types of till have been distin­
guished, together with a glacifluvial series separating the two 
lower till units from the remaining sequence. All the till types 
were_ generated under subglacial conditions and are charac-
terized by predominance of northern (palaeozoic) limestones 
over crystalline rocks. Because of the above they are classified 
as tills of the Vistulian Glaciation (Dobracka, 1995; Dobracka 
& Dobracki , 1995). 

The described above cliffs, except of their scientific values, 
present the most spectacular high coastal landscape. The Po­
bierowo-Trz~sacz-RewaI-Sliwin cliffs are protected as monu-
ments of inanimate nature. 

The Rewal cliff presents an interesting profile of glacial 
drift of the last glaciation and of the postglacial deposits. At 
the foot of the cliff grey and brown-grey subglacial tills can 
be found whose heavily eroded tops are at elevations of 
between 3 and 7 m a.s.l. (Dobracka & Ruszala, 1988). The 
tills are not homogeneous. but contain numerous intercala-
tions of sands, silts and clays as well as rafts of substratum 
rock (the Cretaceous claystones at Sliwin). Above them lies 
the series of glacifluvial and glacilimnic sand deposits whose 
thickness varies between 4-5 m near Niechorze to less than 
20 em in the Rewal and Trz<;sacz profiles. These deposits 
are covered with brown and rust-colo-ured supraglacial 
(melt-out plus flow) till of a very high content of sand, 
turning to loamy sand at the top (the ablation cover). Above 
the top of the glacial series, in local depressions without 
outlets (Niechorze and Sliwin), there are lacustrine and 
organic deposits dated by the radiocarbon method at be­
tween 12,900 and 2,760 BP (Kopczynska-Lamparska etal., 

Fig. 3. Sliwin cliff - sequence of tills of the Middle Polish and Vistulinnglacin-
lions. Erratic boulder in the bottom. Photo by R. Dohraeki 
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4. Leba Barrier on the Pol­
ish Middle Coast (10-30 m as.!.; 
54°SO'OO"N / 17"20' OO"E). 

Main features: barrier-la-
goon coast, active coastal sand 
dunes, Holocene peats, lakes. 
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This area representing a com-
plex of geosites is situated within 
the limits of the younges~ Vistulian 
(Weichselian) Glaciation. A 
characteristic dunes landscape 
occurs within so-called Leba 
elevation, i.e. a geological-tec­
tonic unit which is a part of the 
East-European Platform. The 
thickness of Quaternary de­
posits exceeds 200 m in some 
places and reaches the maxi-
mum of 264 m. In this area 
located within so-called Leba 
Barrier the Quaternary strati-
graphy is relatively poorly 
known. Tertiary deposits form 
the substratum of the Pleis­
tocene sediments and are over-
lain with two beds of glacial 
till, the latter being associated 
with fiuvioglacial and ice­
dammed lake deposits. The 
beds are separated from each 
other by a thick (about 50 m) 
series oft1uvial deposits which 
arethoughtto beconnected wi th 
the Pilica Interstadial. The last 

extent of the Gardno Phase clilf 

Fig. 4. Sfowiiiski National Park - geomorphological map of the coastal plain (after Rotnicki, 1995) 

deposits represent the Vistulian 
(Weichselian) Glaciation as in-
dicated by radiocarbon dating, and include sediments and land­
forms of the Leszno Phase, Poznan Phase, Pomeranian Phase, 
Gardno Phase and South Baltic Phase (Fig. 4). The Leba 
Barrier with Leba dune field within the Slowinski National 
~ark is an area where intensive aeolian processes took place 
In the Younger Holocene. Their products are barchans, bar­
chan-crescent dunes. elliptic and parabolic crescent dunes, 
groups of fore-dunes occurring exclusively in the narrow 
zone behind the beach, and abundant slacks and dellation 
hollows. In the middle part of the Leba Barrier, spread over 
an area of about 5.5 km2 almost completely devoid of any plant 
cover, there are 9 complex barchan-like forms moving quickly 
eastw~rds. These dunes attain a relative height of 20 to 40 m, 
and among them are dellation hollows sometimes filled with 
ephemeral pond-like lakes appearing during high storm surges 
(Bor6wka, 1995b; Rotnicki, 1995). 

The whole area of the Leba barrier is situated within the 
Slowinski National Park. It is one of the countrys most memo-
ra~le ~~~ural landscape. This area of site-sets presents also high 
SCientIfic values and good sightseeing accessibility. 

5, Hel Peninsula in eastern part of the Polish coast (0-3.0 m 
a.s.l.; 54°16'OQ"NI18°30'00"E). 

Mainfeatures: the peninsula, sequence of Holocene sedi-
ments, radiocarbon data. 

This area is situated within the range of the youngest, 
Vistulian (Weichselian) Glaciation. The peninsula overlies an 
exceptionally thick sequence of over 100 m Holocene deposits 
(Fig. 5). The deeper substratum of the Hel Peninsula is formed 
by Mesozoic rocks. The Pleistocene is represented mainly by 
fluvial sands. Tills are restricted to a few non-continuous beds, 
making determination of their age rather difficult. In the eastern 
part of the peninsula the Holocene sequence is fully developed, 
reaching a thickness of 100 m. In the western part only a 
10-12 m thick bed of marine deposits is found, resting on a thin 
biogenic, terrestrial bed from the Late Atlantic period (Tomc­
zak, 1993, 1995). 

Holocene deposits in the eastern part of the peninsula are 
subdivided on the basis of biostratigraphic and sedimentologi­
cal investigations. Pre-Ancylus, Mastogloia, Littorina and Post-
Littorina sediments have been identified (Tomczak el al., \990). 
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The evolution of the penin­
sula proceeded differently in its 
western and eastern parts. The 
western part is genetically terre-
strial in origin, peat was formed 
on the land surface only 6900 a 
BP. This peat is now S-l1 m 
below mean sea level and has 
been radiocarbon dated at sev-
eral sites. The land was inun-
dated during the final stage of 
the Littorina transgression. Sim-
ultaneously, intensive accumu-
lation took place during the 
whole Holocene in the eastern 
partofthe peninsula. First fresh­
water and later marine sedi-
ments were transported by 
currents from the west and de-
posited on the western slope of 
the Gdansk Deep. 

Pleistocene undivised, Holocene deposits 
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Hel Peninsula took its pres­
ent form about 1000 BP, when 
the sea level rose by about 1.5 m 
and reached its present height 
(Tomczak, 1993, 1995). 
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The Hel Peninsula is an im-
portant element of the Polish 
coastline, linking the subaerial 
and the subaguatic parts of the 
coastal zone. This area of the 
site-sets is protected as the Nad­
morski L1ndscape Park. 

Fig. 5. Simplified geologicnl cross-section along the Hel Spit (after Tomczak,1995) 

6. Kamien Krolewski (King Stone) erratic boulder­
in north-western part of Poland, near Kamien Pomorski town, 
(SOO m a.s.l.; 53°5S'00''NI14045'00''E). 

Mainjeatures: the granite erratic. 

The boulder is situated within the extent of the youngest, 
Vistulian (Weichselian) Glaciation. The Kamien Kr61ewski 
erratic boulder represents a Scandinavian granite rock of a size 
of about 20.0 metres in perimeter and 3.5 metres in height. The 
boulder was transported from Scandinavia by the Vistulian 
(Weichselian) ice-sheet. 

The King Stone is protected as an inanimate nature monu-
ment of a high scientific values and is an easily accessible object 
to sightseeing. 

7. Zagl~bienie Szeszupy (Szeszupa Depression) in 
north-eastern Poland, (135 - 230 In a.s.l.; 54°IT05"NI 
22°53'40"E). 

Main features: end and push moraines, eskers, kames and 
kettle holes now occupied by lakes, hanged up peats. 

This area of sites-sets is situated within the limits of the 
youngest, Vistulian (Weichselian) Glaciation. The Szeszupa 
Depression covers an area of about 50 km2 and lies in the 

hinterland of the moraines of the Pomeranian Phase of the 
Vistulian Glaciation. In this region the thickness of Quaternary 
deposits is between 200-290 m. Detailed investigations of the 
Szeszupa depression have been carried out (Ber & Maksiak, 
1969; Ber, 1974). It seems that this depression, similar to the 
near-by through of Hancza. the deepest Polish lake (lOS.5 m). 
already existed by the end of the Warta (Saale) Glaciation. The 
depression was probably fonned both by erosional and glaci­
tectonic processes. Therefore, the ice-sheets of the Vistulian 
Glaciation entered the already lowered area, in which consoli-
dated blocks of dead-ice remained longer than on the plateau. 
The area was incessantly ice-covered by the Vistulian ice-sheet 
throughout the entire Pomeranian Phase. During its retreat the 
ice-front must have stagnated for some time in the area of the 
southern edge of the Szeszupa Depression. and at the same time 
the position of the ice-front underwent some minoroscil1ations, 
which led to the formation of partly disturbed end moraine 
landforms, lying above the edge of the depression. The present 
beautiful landscape of the depression with its numerous hills 
and kettle holes was formed during the Holocene. Some of the 
kettle holes are now occupied by lakes (Ber & Krzywicki, 
1995). 

Besides the scientific values the Szeszupa Depression rep-
resents a most beautiful1andscape in the north-eastern part of 
Poland (Fig. 6). The area is protected in the Suwalki Landscape 
Park which represents high scientific values as well as good 
sightseeing accessibility. 
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Fig. 6. Landscape of the Szeszupa Depression. Photo by A. Ber 

Fig. 7. Geologic section of the Szwajcarin near Suwalki Inler~ 
glacial site. 1 - till of the Leszno-Pomcranian Stadia! of the 
Vislulian Glaciation, 2 - silt and gyUja of the Eemian Inter-
glacial, 3 - peat of the Eemian Interglacial. Photo by S. Lisicki 

9. Oz Tur!ulski (Tur!ul esker) in north-east­
ern part of Pol and (199- 2 10 m a.s.l.; 
54° 15' 00"E/22°50' OO"E). 

Main features: esker ridges and hills . glacial 
channel and fluvial valley. 

Fig. 8. Ottel Kr6Iewski exposure of the Mazovian (Holstein) Interglacial dcposites. Photo 
by S. Lisicki 

The Turtul esker is situated within the limits of 
the youngest. Vistulian (Weichselian) Glaciation in 
the 4 km long, 150-250 m wide and 30 m deep, 
steep-sided (up to 35°), flat-floored Czarna Bancza 
valley. The esker forms a range of hillocks and ridges 

8. Bachanowo erratic boulders field in north-eastern 
part of Poland, within the Suwalski Landscape Park (218-
220 m a.s.l.; 54° 16'00"N/22°49'00"E). 

Main features: accumulation of the Scandinavian erratic 
boulders. 

This area is situated within the extent of the youngest, 
Vistulian (Weichselian) Glaciation. The Bachanowo erratic 
boulders field cQmprises about 10,000 stones of mainly igneous 
and metamorphic rocks of the Scandinavian origin, mostly of 
about 0.5-3.0 m in diameter, and several boulders of about 
6.0-8.7 m in diameter (Czernicka-Chodkowska, 1977). 

This area is protected as a nature reserve (0.98 hal and 
represents high scientific values and a very good sightseeing 
accessibil ity. 

extending over a distance of3 km. The north-western 
part of the esker occurs within a somewhat shallower and 
broader section of the valley. Farther, the esker enters the 
narrower deeper and steeper-sided lower part of the Czarna 
Hmi.cza valley, that widens only in its terminal part, near its 
mouth, which being here barred by the dam of the Turtul mill 
is occupied by a pond. Two fragments of the esker appear in the 
described, shallower section of the valley. The first fragment is 
a small hill in which the transverse profile of the form is 
exposed. In this profile, beneath a thin, structurelless, gravel­
stony Gover is a succession of muds. sands and gravels. both 
fine- and coarse-grained. exhibiting diagonal- and cross-strati-
fi cation as well as an outward dip of the layers. The second 
fragment forms a 600 m long and 10 m high ridge composed of 
the deposits similarly bedded though underlying a thicker 
(2 m) st ructureless cover (mainly sand). The third component 

. of the esker, si tuated at the va lley-j unction, is a short (180 m) 



Preliminary list of the Quaternary geosites in .. . 83 

asymmetrical ridge consisting of somewhat coarser material 
(coarse limestone gravel interbedded with sands). The fourth 
component, a 300 m long ridge occurring already in the narrow, 
steep-sided part of the valley, shows largest dimensions, in the 
cross-section rising up to 18 m above river leveL The mentioned 
fragment of the esker has the steepest slopes (ca 35°) and the 
most regular structure i.e., a diagonal, distal stratification of 
sands, with layers dipping toward the esker slopes. The ridge 
was found to contain some boulders, whose longer axes lie 
invariably parallel to its length. The fifth element consists of a 
lower ridge, equalling in dimensions element 2, only somewhat 
shorter. All other elements of the esker, which occur in the 
widening, terminal sec tor of the valley partly submerged by the 
pond, consist merely of small, elongated hills built of stratified 
gravels and sands (the last hill, by the mill, has been entirely 
worked out). None of these esker components is more than 50 m 
wide (pietkiewicz, 1928, 1961, 1977). 

The Turtul esker is protected as a nature reserve within the 
Suwalski Landscape Park and represents high scientific values 
and a good sightseeing accessibili ty. 

10. Szwajcaria in north-eastern Poland, in vicinity of 
Suwatki town (192 m a.s.l.; 54°08'20"Nn2°56' 12"E). 

Main features: the Eemian Interglacial organogenic lake 
sediments (gyttja, lake marl and silt) , tills of the Vistulian 
(Weichselian) Glaciation. 

The Szwajcaria site is situated within the extent of the 
youngest, Vistulian (Weichselian) Glaciation. The deposits of 
the Eemian Interglacial are unusually exposed on the ground 
surface in the loam pits of the old brickyard, 192 m a.s.1. 
(Borowko-Dluiakowa & Halicki, 1957; Ber, 1973). 

Interglacial deposits are represented in the profile by a 3.5 In 

thick peat bed, a 30-40 cm thick gyttja and a 60 cm thick 
sequence oflight-grey silt layers (Fig. 7). Palynological analysis 
of the peat gives a full pic lure of the floral succession of tundra, 
coniferous forest, leafy forest, and again conjferous forest flora 
of the Eemian Interglacial (Bor6wko-Dluiakowa & Halicki , 
1957). The interglacial peat is underlain by the thick lower unit 
of glacial till and covered with 40 cm of gyttja and, in some 
places, of light-grey silt and clayey silt. The silts are in turn 
overlain by sandy, gravely and clayey till deposits of the Vistu­
Iian (WeichseJian) Glaciation - of the Pomorze-Leszno Sta-
dial (Ber, 1973, 1981). 

The profile of the Eemian Interglacial sediments at Szwajca-
ria is the most important one for Pleistocene stratigraphy in the 
north-eastern part of Poland. The site is protected as a monu-
ment of an inanimate nature and represents high scientific 
values and a good sightseeing accessibility. 

11. Losy in the central part of Northern Poland, near 
Lubawa town, (180 m a.s.l.; 53°32'00"NI I 9°45'OO"E). 

Main features: the Lubelski Interglacial organogenic lake 
sediments, thermoluminescence dating, Middle Polish Glaci-
ation tills. 

The proposed geosite is situated withi n the extent of the 
youngest, Vistulian (Weichselian) Glaciation. There are the 
organogenic lake sediments (gyUja, lake marl and silt), about 

16.0 m thick, of the Lubelski Interglacial (older than Eemian) 
age. The upper part of the lake complex is noted in a large 
exposure. Underlying deposits are vary-grained sands and are 
dated by the thermoluminescence method at about 237,000 BP 
years. The overlying sediments are dated at 230,000 BP years. 
Based on the results of the palynologic analysis there are 
distinguished four main climatic-floristic interglacial periods 
and within them 12 pollen horizons (Krupil\ski & Marks, 1986). 

The Losy site is an unusually significant outcrop of the 
interglacial sediments older than Eemian Interglacial. The site 
is protected as a geological monument and represents high 
scientific values. ~ 

12. Zb6jno drumlin fietd in Central Poland (75- 115 m 
a.s.l.; 19°08'00"E/53°01'00"N). 

Main features: drumlins, glacitectonic structures, 
The Zb6jno drumlin field is situated within the extent of the 

youngest, Vistulian (Weichselian) Glaciation and is the largest 
in the Dobrzyn Moraine Plateau. It is located in a vast (17 x 6.5 
km) depression on the moraine plateau, in hinterland of the 
Chrostkowoend moraines(oftheKuiavian Subphase, Vistulian 
Glaciation). The· drumlin field occurs at 8-40 m below the 
sUITounding plateau (104-115 m a.s.I.). In the northern part of 
the area, threedrumlinization levels are distinguished: the lower 
one at 75-8 1 m a.s.l., the middle complex - 10 m high here. 
Varying azimuths of mOlphological axes, shapes and morphome­
tric parameters but also a complex geological structure are typical 
of the drumlins in Zb6jno (Liberacki, 1961). Glacitectonic-de­
positional, glacideformation-depositional and glacioerosive-
depositional drumlins predominate. In the vicinity ofZb6jenko 
their cores contain deformed glacifluvial or glacilacustrine 
sediments, mantled with a deformation-depositional till cover. 
Glacial sediments fonn one to two or three sed imentary till 
beds that belong to one or two different glacial advances 
(Olszewski, 1995). 

The Zb6jno drumlin field is an outstanding landform and 
simultaneously offers a beautiful view, high scientitic vnlues 
and good sightseeing accessibility. 

13. The Vistuta river bank in Dobrzyri - in Central 
Poland , north of Plock town, (100 m a.s.l.; 19°42'00"E! 
52°39'00"N). 

Main Jeatures: the high valley slope, glacitectonicaly de­
formed Tertiary substratum, reduced profile of the Pleistocene 
sediments, landslides. 

The Dobrzyn exposure is situated within the extent of the 
Vistulian (Weichselian) Glaciation. Neogene sediments in the 
vic inity of Dobrzyn were investigated for over 200 years. They 
occur on the steep right bank of the Vistula river in Dobrzyn. In 
a cross-section, under a rather thin cover of Quaternary deposits, 
Pliocene clays and silts, Miocene silts, clays and sands interca~ 

lated with brown-coal occur. The origin and age ofdisturbances 
were often discussed. Views on the origin of disturbances can 
be divided into two groups: (I) a tectonic shake (Lyczewska, 
1959, 1964) which generated sediment flowage in the Neogene 
basin, and (2) glacitectonic folding caused by the glacier !low 
from NE (Skompski, 1969) or from NW, along the Vistula 
valley (Brykczynski, 1982). There is an extensive literature on 
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the Quaternary and Neogene stratigraphy. Stratigraphy of the 
Quaternary sediments in Dobrzyn was discussed by Lyczew-
ska (1959), Jaroszewski (1961, 1963) and Ber (1968), and its 
wide background in some other papers (Skompski, 1969, Lam­
parski, 1983) and in Explanation to the Detailed Geological 
Map of Po/alld 1 : 50,000, sheets: Wloclawek, (Mojski, 1970), 
Plock (Skompski, Slowanski, 1970), Dobrzyn (Skompski, 
1972). Stratigraphy of Tertiary sediments and details of glaci­
tectonic structures are presented in papers by Lyczewska (1959, 
1964), Brykczynski (1982), Skompski (1995). 

The Dobrzyn site is a significant example ofthe Pleistocene 
stratigraphy and glacitectonic deformations. The site of Do­
brzyn in the Vistula valley is newly selected. 

14. Ortel Krolewski in south-eastern Poland (142 ma.s.l.; 
52°00' 00"N/23°30' OO"E). 

Main featu res: Mazavian (Holstein) Interglacial deposits 
with fauna. 

The site represents the exposure with fauna(molluscs, snails 
and ostracoda) of the Mazovian (Holstein) Interglacial age and 
is located in the older glacial area of the Middle Polish (Saale) 
Glaciation. The sediments with fauna (clayey sand and sandy 
silt) are 7.0 m thick (Fig. 8) but their spread is limited to a narrow 
belt, about 50-]()() m wide, running along the valley slope. In 
the exposure there are 25 molluscs and 22 ostracods species. 
The shells amount to 70% of the mentioned above sediment. 
The most irnportantfor stratigraphical purposes are two species 
of the snails: Viviparus diluviantls and Lithoglyphusjalllli (AI­
brycht, 1995, Albrycht et al., 1995). 

The Ortel Kr61ewski site is an exceptionally significant 
place of (he Holsteinian fauna accumulation. The locality is 
newly selected and protected as a geological monument repre-
senting high scientific values. There is also a good sightseeing 
accessibility. 

15. maz Mszczonowski (Mszczonow erratic boulder) 
in Central Poland in Zawady village, near Mszczon6w town, 
(202 m a.s.l.; 51 056'OO"NI20028'00"E). 

Maill!eatures: large erratic boulder. 

The boulder is situated within the older glacial area of the 
Middle Polish (Saale) Glaciation and represents a siltstone 
rock probably of the Lower Miocene age. The size of the boulder 
is 36.0 metres in perimeter and 3.0 metres in height. The surface 
of the erratic boulder is glacially polished. The boulder was 
transported by the Middle Polish (Saale) Scandinavian ice­
sheet. 

The boulder is protected as an inanimate nature monument 
of high scientific values and is easily accessible to sightseeing. 

Conclusion 

The Quaternary geosites have been selected for the Euro-
pean list. Fifteen objects represent considerable values with 
regard to geological and geomorphological features. These 
selected geosites are found in the Polish Lowland area, whose 
deposits and forms are connected with the Middle Polish (Saale) 

and Vistulian (Weichselian) Scandinavian ice-sheets. In ma-
jority , the preliminary selected Quaternary geosites are located 
either inside the national parks (3), or landscape parks or in the 
areas of protected landscape (4). Five of them are protected as 
geological monuments and nature reserves. 

Presented above, preliminary list of the European signifi­
cant Quaternary geosites in Northern and Central Poland is not 
closed and will be continuously improved as well as in fully 
documented during the year of 1999. 
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