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River valleys of the M azovian Interglacial 
in eastern Central Europe 

ABSTRACT: A reconstructed pattern of main river valleys .of the Mazovian 
(Mindel II/Riss I; Holstein in Germany) Interglacial for eastern Central Europe 
is considerably different from those presented previously. This pattern comprises 
the pre-Vistula and pre-Neman drainage basins, both entering northwards to the 
Holstein Sea bay and including the Sambia region, as well as of the pre-Wartal 

.Odra and pre-Notec drainage basins, running westwards into the Holstein Sea 
bay that reached the present~day Lower Elbe area. The development of this 
valley system depended upon the extent of glacidynamic structures and deglaciation 
after the Sanian (= Mindel 11) Glaciation as well as upon the results of neotectonic 

movements. 

INTRODUCTION 

Floristic localities of the Mazovian Interglacial, limited by tills of 
the Sanian (= Mindel Il, Elstera Il, Oka Il) and the Odranian (= Riss I, 
Saale 1-2, Dnieper) glaciations or their residua, and corresponding 
alluvial series represent several successive interglacial warmings in 
eastern Central Europe (R6zycki 1961, 1964, 1967; Riihle 1973). The 
works undertaken during the last ten years proved that some loclllities 
represent the real interglacial whereas some of them are younger and 
represent the anaglacial warmings of the Odranian Glaciation (R6zycki 
1972, 1978, 1980; Lindner 1981). 

Janczyk-Kopikowa (1980) suggested recently that the earlier localities of this 
interglacial (Ferdynand6w, Podg6rze, Luk6w, Bialobrzegi, Podlod6w) differ much 
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from the iater localities (Barkowice Mokre B, Olszewice, Seweryn6w, Kr~piec, Cie­
chanki Krzesimowski, Syrniki) also by another plant . succession but first of 
all, by a more abundant content of Quercus, Ulmus and TiUa,a small content qf 
Picea and absence of Carpinus and Abies; the earlier localities represent ' the 
Ferdynand6w Interglacial whereas the younger ones - the real Mazovian Inter­
glacial corresponding with a transgression of the Holstein Sea. Lindner & Grzy­
bowski (1982) placed both these intervals into the Mazowian Interglacial and, in 
the case of the Central Poland, defined its older part as the Radom one and the 
younger part as the Opoczno one. In the Central Poland the earlier localities 
of the Mazovian Interglacial come from the postglacial lakes, formed after 
a retreat of the icesheet of the Sanian Glaciation whereas the younger ones 
occur usually within the river valleys (R6zycki 1964, 1972; Lindner 1981). 

The data on the Quaternary of the European part of the Soviet 
Union (Cepulyt'e 1976, Login6va 1979),of Poland (Kopczynska~Zandar~ 
ska 1970; Baraniecka & Sarnacka 1971; Lindner 1971, 1977, 1978; Ber 
1974; Nowak 1974; Slowanski 1975; Kozlowska 1976; Ruszczynska- Sze­
najch 1976, 1978; Baraniecka & al. 1978; Sarnacka 1977, 1978; Maksiak 
& Mr6z 1978; Mojski 1979; Makowska 1980; Dqbrowski 1982; Harasimiuk 
& Henkiel 1981; Lamparski 1981, 1982) and of German Democratic 
Republic (Cepek & al. 1975) enabled to reconstruct these valleys in 
eastern Central Europe (Text-figs 1-6). The received paleogeographic 
image, together with a probable extent of the Holstein Sea, is con­
siderably different from that previously know (cf. Mojski & RUble 
1965, Rozycki 1965; Ruhle 1973). 

Acknowledgments. The authors are indebted to Docent z. Michalska, Dr. J. 
Nunberg-Witk:qwska anq Dr. K. Straszewska, Institute of Geological Sciences of 
the Poiish Academy of Sciences, and to Dr. 1(. Grzybowski and Dr. L. Marks, 
Institute of Geology of the Warsaw Univ.ersity, .as well as to friends from the 
Geological Enterprise "Zach6d", for an access to the unpublished data of the 
north-eastern and western Poland. 

GEOLOGIC SETTING 

A reconstruction of the main river valleys of the Mazovian Inter­
glacial in the discussed area was based on analysis of several thousand 
boreholes, set together in geological sections, some of which are 
presented in this paper (Text-figs 2-6). 

SECTION AT PULA WY 

In the Pulawy region (section A-B in Text-figs 1-2); the pre-Vistula valley of 
the Mazovian Interglacial was situated to the east of the present valley (Text-figs 
1-2) and covered by ice-dammed and glacial sediments of the Odranian Glacia­
tion; in ·places where the latter are · carried away, there is a cover Of a·eolian 
sands of Vistulian Glaciation and Holocene · age. The ' vailei is cut in pre-
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Paleogeographic sketch of eastern Central Europe during the Mazovian InterglaciaI (MIll RI) 
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1 extent of the Sanian Glaciation (MI): 2 localities of organogenic sediments of the Mazovian Interglacial (partly after: Straszewska & 
Stupnicka 1980, Cepek 1967, Loginova 1979); 3 extent of the Holstein Sea (after Cepek 1967, Loginova 1979): E - Lower Elbe bay, 
U - Uznam bay, S - Sambia bay; 4 extent of the so-called Paludina Bed (after Cepek 1967); 5 main river valleys of the Mazovian 
Interglacial, overlain by deposits of the Odranian Glaciation; 6 extent of the Odranian Glaciation (RI); 7 present main rivers; 8 geologic 

sections presented in Text-figs 2-6 

Abbreviations for localities discussed in the text: ZG - Zielona G6ra; MK - Mogilno; D - Domnowo; M - Malborkj K - Kwidzy6; 
G - Grudzi,dz: B - Brodnica; B - Raci!iZ; Md - Modlin ° 
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-Quaternary sediments and its bottom occurs at. about 80 m a.s.1. (about 60-80 m 
below the present land surface). It is filled by sandy-gravel alluvia, over .50 m thick 
and composed of at least four erosive-accumulative cycles. 

According to R6zycki (1972) and Lindner (1981) only the sediments of the 
two lowermost cycles can be connected with the Mazovian Interglacial whereas 
the upper cycles can already correspond to the anaglacial part of the Odranian 
Glaciation. After R6Zycki (1972) the valley runs from the Sandomierz Basin 
towards the Warsaw area, with a distinct .. gradient of 0.3-0.5 %0 northwards. 
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Fig. 2. Geologic section across the present and buried Vistula valley in the Pulawy 
region (after R6zycki 1972) 

~ITHOLOGY: 1 dunes, 2 muds and peat, 3 fluvial sands and gravels, 4-5 slope 
sediments, 6 tills, 7 varved clays, 8 Quaternary substrate 

STRATIGRAPHY: MII - Sanian Glaciation, MII/RI - Mazovian Interglacial, RI­
Qdranian Glaciation, W - Vistulian Glaciation, H - Holocene 

In the reach Pulawy -. Warsaw the valley was entered by the interglacial 
tributaries of the pre-Pilica and further to the' north, of the pre-Wilga (cf. 
Text-fig. 1). 

Basing on the papers of Lyczewska (1977) as well as of Harasimiuk & Henkiel 
(1981), the pre-Wieprz . interglacial valley (located further to the east) after it 
passed the Lublin Upland, did not run along the present valley of that river 
but to the north-east, entering the interglacial pre-Bug valley (cf. Text-fig. 1). 

SECTIO:N" AT ZABIENIEC 

South of Warsaw, the pre-Vistula valley of the Mazovian Interglacial 
is documented at Zabieniec (section C-D in Text-figs 1 and 3). In this 
area the pre-Vistula valley is incised in sediments of the older glaciations 
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(Nidanian and Sanian) and the Protopleistocene; it reaches the pre­
-Quaternary rocks and its, bottom occurs at about 40 m a.s.l. The valley 
is 4-6 km wide and filled with sandy-gravel sedimenis of three erosive­
-accumulative cycles. Thesediments are up to 40 m thick. They are over­
lain by a sandy-gravel series with peat inserts corresponding, after 
Janczyk-Kopikowa (in Sarnacka 1977), with a cool interphase or inter­
stadial. They are overlain by gl~ial, fluvioglacial and limnoglacial series 
of two younger glaciations (Odranian and Wartanian), separated by the 
intermorainic deposits. 
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Fig. 3. Geologic section at Zabieniec (after Sarnacka 1977) 

LITHOLOGY: 1 Quaternary substrate, 2 clays, 3 sands, 4 silts, 5 tills, 6 gravels and 
, sands, 7 organogenic sediments 

STRATIGRAPHY: Pp - Protopleistocene, MI - Nidanian GlaCiation, MU - Sanilln 
Glaciation, MWRI - Mazovian Interglacial, RI - Odranian Glaciation, RI/RII -

Wartanian Glaciation 

Further to the north, the fluvial sediments of the pre-Vistula were 
noted in the Warsaw area (R6zycki'1972, Nowak 1974, Baraniecka 1974). 
These sediinents form several erosive-accumulative cycles. To the north 
of Warsaw the sediments of the oldest cycle occur at about 20 m a.s.l. 
and fill, after Baraniecka (1974), a meridional erosive depression. 

To the north of Warsaw the valley was entered by the interglacial 
pre-.Bug River (c.f. Text-fig. 1). Its alluvia of that time, have been 
deposited in four main erosilVe-accumulative cycles whereas its bottom 
occurs at 20-30 m a.s.l. (Straszewska 1968). 
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Geologic sections BOZewo-Mochowo-Sierpc (after Lamparski 1981) 
and Szem.borowo-Witkowo-Trzemesmo (after DElbrowski 1982) 

E­
SW 

-F 
NE" 

Sierpc 

20 

o 
20 

40 

&0 

10 

100 

Bozewo Mochowo 

~G- " 

S 

o 

Szemborowo Witkowo 

• 1 'n .. 
.... ' -_ .... ' --.J,' 

~I r:::::::15 ~ ~
v-

v-v 
-v-v 7 

Trzemeszno 

LITHOLOGY: 1 Quaternary substrate, 2 tills, 3 silts and clays (locally varved), 4 fine-grained sands, 5 coarse-grained sands, 6 vari-grained sands, 7 silts with 
clayey interbeddings, 8 gravels, 9 silty sands, 10 sands with gravels 

STRATIGRAPHY: G - Narewian Glaciation, GIMI - Podlasian Interglacial, MI - Nidanian Glaciation, MD ~ Sanian Glaciation, MIIIRI - Mazovian Interglacial 
BI - Odranian Glaciation, BD - WartaDian Glaciation, BWW - Eemian Interglacial, W - Vistulian Glaciation 
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SECTION NEAR SIERPC 

The valleys' of the Mazovian Interglacial near Sierpc (section' E-F in Text-figs 
1 and 4) were recogriized by several bOreholes. Its considerable width (over 
4 kIii);bottom at a sea level and the infilling sediments prove that it represents 
a successive, lower reach of the pre-Vistula valley. The interglacial alluvia of this 
river compose of two erosive-accumulative cycles and are oVerlain. by two tills 
of the Middle-Polish glaciations (Odranian and Wartanian) as well as of the 
Vistulian Glaciation. -The second 'valley was identified in the Mochowo region 
(Text-fig. 4); it is filled with alluvia of two erosive-accumulative cycles. The 
sediments of the younger cycle were thermoluminescence dated for 369-379 000 
years B. P. (Lamparski 1981) indicating the middle part of the Likhvin Inter­
glacial (cf. Sudakova & Aleshinskaya 1974). The valley bottom occurs at 20 m a.s.l. 
and its width is equal 3-4 km. The valley is expected to have been formed 
by the western tributary of the pre-Vistula. 

The lower reach of the MazQviim'interglacial pre-Vistula was identified in 
bereholes of the Brodnica area and in the present Lower Vistula valley (Makowska 
1980). Between Sierpc and Grudzi~dz the pre-Vistula alluvia of that time are 
preserved at 0-30 m a.s.l. whereas between' KwidzyiJ. and Malbork they get 
down to 60-40 m b.s.l. (60-80 m beiow the present land surface). A lithology 
of these sediments proves a valley formed by the river entering a non-far 
reservoir, presumably the bay of the Holstein Sea, covering the Sambia region 
and to the south of Kaliningrad (Kondratyene 1966, Cheremisinova 1970) as' far 
as the Domnovo locality (Loginova 1979). The boreholes from the Mazury Lakeland 
prove that during the Mazovian Interg'iacial this bay could be entered by a river 
that' drained the north-eastern part' of this Lakeland (Ber 1974): most probably, 
it was the pre-Neman River with a southern tributary of the pre-Narew River 
(cf. Text-fig. 1). 

SECTION SZEMBOROWO-WITKOWO-TRZEMESZNO 

Th~ 'Mazovian Interglacial valley at the western. slope. of. the Mict-PoliSb 
Anticlinorium (section' G-H in Text-figs 1 and 4) forms a fragmerit of a wide­
'iI>read v~ney system recognized in. the Wielkopolska Lowland (D~browski 1982). 
lri,the WitkoWQ a:r;ea the val1.ey J)o~t,qm"afte:rc\lttipg the tills -of the South-Polish 
diaciatlons -(Ni'danian andSani~n).'r~acb,e~ the pre-Quaternary rocks and occurs 
at 0-20 m a.s.l. It is up fa 10-km 'wide and . filled . with sa.Ildy-gravel alluvia 
(30--40 m thick) of at least two erosive-accumulative cycles. The series is 
covered by ice-dammed and fluvioglacial sediments, overlain by tills of the 
Middle-Polish Glaciations (Odranian and Wartanian) as well as by fluvioglacial 
sediments and a till of the Vistulian Glaciation. 

'A . considerable width ... of . the valley and .continuationof its upper branches 
to ,the we.llt suggested (Dllbrowski 1982) that it could be a fragment of thei 
interglacial valley system of the pre-Vistula. But the following analysis of 
po:r;eholes from the Kujawy region seems to .exclUde _ such possibility and tends 
to consider this valley for a fragment of the pre-Warta interglacial valley that 
collected waters from the western part_ of Central Poland and formed a parallel, 
We!itward. ,valley system documented by boreholes at its almost 200 km long 
course. 
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SECTION NOWY TOMYSL-WYTOMY8L-LWOWEK 

The section (J-K in Text-figs 1 and 5) documents the lower reach of the 
interglacial pre-Warta valley. The valley bottom is, after a removal ~f· tills 
of older glaciations, incised in the Quaternary substrate and. occurs at the present 
sea level. The valley is filled with sands and gravels of two erosive-accumulative 
cycles that occur in the whole, almost 20 km wide valley; they are over· 20 m 
thick and overlain by fluvioglacial sands, deposited during the advance of the 
icesheet of the Odranian GlaCiation; the latter··.is recQrded by a till horizon. 
Above, there are fluvioglacial and glacial sediments of the Wartanian Glaciation 
and of the Vistulian Glaciation. A confrontation of the valley bottom gradients 
along its whole, almost 200 km long reach, proved its concordant slope of about 
1-2 %0 westwards. Near Lw6wek a tributary of this rwer was .noted . 

. Further to the west, to the north of Zielona G6ra, the interglacial pre-Warta 
valley connected with a similar valley of the pre-Odra that collected the waters 
of the pre-Prosna. In this way, an immense river was formed, running to the 
south and west of Berlin (cf. Text-fig: 1). 

SECTION PERWENITZ-VELTEN-'--SCHILDOW 

The se.ction (L---M in Text-figs 1 and 5) documents the Mazovian Interglacial 
to the north of Berlin. The sediments are represented by sands, overlain by lake 
silts with remnants of malacofauna of the so-called Paludina Bed (Berliner 
Paludinenschichten). They are up to 40 m. thick and fill an erosive cutting with 
a distInct edge in the west. This incision is considered for, a river valley, 
predisposed by depressions in the sub-Quaternary substrate, occupied part~y by 
limnoglacial and glacial &ediments of the Elstera II Glaciation (Sanian). The valley 
bottom of the Mazovian Interglacial time occurs there at about 40 m. b.s.I. 
whereas the valley is covered by fluvioglacial sands and tills of the Saale 1-2 
Glaciation (Odranian) and the Saale 3 Glaciation (Wartanian), overlain byfluvio­
glacial and glacial sediments of the Weichsel Glaciation (Vistulian). ' 

The valley was found to be the lower reach of the interglacial pre-N otet 
valley, coming here from the southern Pomerania (Maksiak & Mr6z1978, Kozlowska 
1976, 1979). The north-western Pomerania (cf. Kopczyfu;ka-Zandarska 1970) and the 
north-eastern part of the Meklenbutg Lakeland (cf. Cepek 1970) were drained 
at that time by the rivers entering the bay of the Holstein Sea; the latter 
occupied at that time the island of Uznam (cf~ Text-fig. 1). 

SECTION KAROWER PLATE-VIESEN 

The section (N-D. in Text-figs 1 and 6) documents the sediments of· thee 
Mazovian Interglacial to the west of Berlin.' These. sediments are represented 
by sands, cut into a limnoglacial series of the Elstera II Glaciation (Sanian) 
and into the underlying pre-Quaternary deposits. The bottom of this incision 
reaches 50 m b.s.!. and is filled with interglacial fluvial sediments over 30 m thick, 
overlain by limnoglacial, fluvioglacial and glacial series of the Saale 1-2 Gla­
ciaton (Odranian) and the Saale 3 Glaciation (Wartanian) as 'Well as by deposits 
of the Weichsel Glaciation (Vistulian). 
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Geologic sections Nowy Tomysl-Wytomysl-Lw6wek (after DQbrowski 1981) and Perwenitz-Velten-Schildow 
(after Zwirner in: Cepek & al. 1975). 
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LITHOLOGY: 1 Quaternary substrate, 2 tills, 3 silts and clays (locally varved). 4 fine-grained sands,' [) coarse-.grained sands, 6 vari-grained sands, 1 silts 
with clayey interbeddings. 8 malacofaunistic remains, 9 gravels, 10 silty sands, 11 sands with gravel, 12 muds 

STRATIGRAPHY: HI - Nidanian Glaciation (Elstera 1), MJlMD - Malopolanian (Voigstedt) Intergiacial, MD - Swan Glaciation (EIstera 11), MIl/RI - Mazovian 
(Holstein) Interglacial, RI - Odranian Glaciation (Saale 1-2), IUIBlI - Lublin (RUgen) Interglacial, RII - Wartanian Glaciation (Saale 3), RWW _ Eemian Inter­

glacial, W - Vistulian (Weichsel) Glaciation, H - Holocene 
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The sedimentary series that represent there the pre-Warta/Odra valley 
i.llfilling of the Mazovian Interglacial time, are noted to the north-west 
(cf. Text-fig. 1) towards the Holstein Sea bay, .occupying the present 
L.ower Elbe valley (Cepek 1967, Erd 1973, Zagwijn 1979). 
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Fig. 6. Geologic section Karower Plate-Viesen (after Ziermann in:. Cepek & al. 1975) 

LITHOLOGY: 1 Quaternary substrate, 2 tUls, 3 silts, 4 sandy silts, 5 medium-gra­
ined sands, 6 coarse-grained sands, 7 silty sands, 8 gravels and sands, 9 clayey 

silts, 10 fine-grained sands, 11 erratic lenses of Quaternary deposits 

STRATIGRAPHY: Mll - Sanian Glaciation (Elstera II), MIl/RI-. Mazovian (Hol­
stein) Interglacial, RI - Odranian Glaciation (Saale 1-2), RI/Rll - Lublin (RUgen) 
Interglacial, Rll - Wartanian Glaciation (Saale 3), W - Vistulian (Weishsel) Gla-

ciation 

PALEOGEOGRAPHIC ANALYSIS 

A pale.oge.ographic analysis .of main valleys of the Mazovian Intergla­
ci~l (Mindel II/Riss I) enabled to group them into four principal drainage 
basins of the pre-Vistula, the pre-Neman, the pre-Warta/Odra, and the 
pre-N.otec (Text-fig. 7). Tw.o former were drained into the .Holstein Sea 
and the Sambia region (5 in Text-fig. 1). Both other drainage basins 
were drained into the Holstein Sea bay that extended deeply int.o the 
Central Eur.opeanLowland along the present ... Lower Elbe valley (E in 
Text-fig. 1). 
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Such valley system was formed rmiinly due toa specificdeghiciation 
after the Sahian Glaciation, a retreat of which favoredformatiort of pa':'" 
rallel pradolina systems, used then· by the interglacial rivers and inten;.. 
sive neotectonic processes of that ,time, acting at- some tectonic structu­
res of the Central European Lowland. 

During the Mazovian Interglacial the pre-Vistula valley was located 
in its upper and middle reach in the axial section of the I,llobile (in 
Quaternary) Border Synclinorium that separated the Mid-Polish Anticli­
norium (cf. Kutek & Glazek 1.972) from the East European Platform, 
and it turns northwards only in its lower reach, being adapted to 
a meridional pattern of tectonic lineaments (cf. Ostaficzuk 1981). In the 
Wal'saw area the valley used also the depressions between the folds of 
Pliocene clays (cf. R6zycki 1972)' whereas near Mochowo - the depres­
sions of-a glacial origin (cf. Lamparski 1981). 

The pre-Neman valley was predisposed by tectonically mobi,le depres­
sions and elevations at the marginal part of the East European Platform. 
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Fig. :7. ·Eastern Central Europe· du~ingthe Mazovian (Holstein) Interglacial 

1 river valleys; 2 sea bays (E . ..,- Elbe, U'- Uznam, S ...:..,. Sambia); 3 axis of Mid­
Polish .Anticlinorium; 4 axis . of Border .Synclinorium, 5. axes of folds in Miocene, 
Pliocene. and Early Quaterna~ deposits (after R6:i:ycki 1972);'6 axes 'of main glaci­
tectonic structures (after Dyjor 1975); 7 latitudinal tectonic megalineaments (after 

Ostaficzuk 1981); 8 meridional tectonic megalineament (after Ostaficzuk i981) 
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The valley systeniofthepre;..Warta!Odra and the pre-Notee has been 
separated during the'Mazovian Interglacial from the pre-Vistula drainage 
bilsm by .. a water.shed corresponding greatly with the axis of. the Mid­
-Polish Anticlinorium. Since . a · deglaciation after the Sanian Glaciation 
and during the earlier part of the Mazovian Interglacial, the anticli­
norium subjected: to an intensive uplift (R6zycki 1972), defined (Bara­
nieC-ka 1975, 1979) as the so-called Mazovian tectonic phase. The pre­
-Wart!! valley, located t6 the west of the Mid-Polish Anticlinorium, 
agi-ee~corisiderabiy in its upper p~rt with a meridional run of tectonic 
lineaments that favored the formation of the meridional reach of the 
~ciwer. pre-Vi~tula va~ley (cf. Text-fig. 7). In the lower, parallel r~ach 
it corresponds with the Tertiary axis of the Wielkopolska Lowland, the 
dislocation zones of the Poznaii. Graben and , halokinetic structures near 
Mogilno (D<tbrowski 1982). In turn, the valleys of the pre-Odra and the 
pre-Prosna correspond to dislocation zones within the Fore-Sudetic Mo­
nocline. During the Mazovlan Interglacial these rivers, after being con­
nected with the pre-Warta River, 'could not flow northwards for an 
OCCllfrence of the LUbusz system of glaciotectonic elevations (Dyjor 1975). 
This system separated the pre:-Warta/Odra valley pattern from the pre­
-No tee drainage basin further to the north. 

Institute of Geology 
of the Warsaw University. 
Al. :Zwirki i Wigury 93, 
'. 02~089 Warsaw; Poland 

(L:Lfndner & Z.· Lamparski) 
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DOLINY INTERGLACJALU MAZOWIECKIEGO 
WE WSCBODNIEJ CZJ<;SCI SRODKOWEJ .EUROPY 

(Streszc~enie ) 

Przedmiotem pracy jest analiza ukladu g16wnych (j,olin rzecznych z intergla­
cjalu mazowieckiego we wschodniej cZE:sci .Srodkowej Europy (patrz fig. 1-7). Na 
uklad tych dolin skladaly sic: dorze~za I>ra~Wisly i :p:r~~l':nemna uchodz;ijcych ku 
p61nocy do zatoki morza holsztyiJ.skiego . obejmujqct:g9 , t:ejo~ .Sambii, oraz dorzecza 
pra-Warty/Odry i pra-Noteci kieruj;ijcych si~ ku za~hodowi w str.()nE: zatoki morza 
ho1srlypsJs:iego . siE:gaj;ijcego .na obszar dzisiejl(!zej "doUny Laby. Rozw6j takiego 
ukladu dolinnego podyktowany byl przebiegieml!~tu.ktur glacitektonicznych . i spo­
sobem · zaniku l;ijdolodu zlodowacenia Sanu (Min~el I,l), :k.t9rego recesjasprzyjala 
formowaniu r6wnol~Znikowycb system6w pradolilUlych ,:iwykorzystywanych 'nastE:p­
nie przez rzeki interglacjalne. Wazn;ij rolE: w ksitaitowaniu siE: interglacjalnej sieci 
rzecznej odgrywaly ' ponadt~ 6wc:~esne ruchy neot~ktonic~ne. . '. . 
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