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Several examples yield that in the vicinity of Jan6w Podlaski (Eastern 
Poland), the older Quaternary is represented by preglacial (pre-Pleistocene) 
deposits, superimposing Oligocene and Upper Cretaceous sediments. Gla
ciogenic series ofthe Sanian 1 and Sanian 2 Glaciations, separated by fluvial 
deposits of the Ferdynandovian Interglacial occur above them. The younger 
of the mentioned series is overlain by lacustrine deposits with palynologic 
data representing the Mazovian Interglacial and the early glacial of the 

Liviecian Glaciation, as well as probably the lowermost part of the Zb6jnian 
Interglacial. These sediments are covered by the youngest in the area gla
ciogenic series (or their residua) corresponding to the Odranian and/or 
Wartanian Glaciations. The younger Quaternary is represented by fluvial 
deposits of suprainudation terraces accumulated during the Eemian Intergla
cial and the Vistulian Glaciation, as well as by the Holocene tidal flats and 
sediments occurring at floors of tributary river Valleys. 

INTRODUCTION 

The described area is situated in the southern part of the 
drainage basin ofCzyzowkaRiver, left tributary of Bug River 
(Fig. 1). The geomorphology and Quaternary deposits of the 
area were the point of interest of such authors as B. Zaborski 
(1927), J. Nowak (1969, 1973, 1974, 1977), J. E. Mojski 
(1972) as weB as E. Falkowski et al. (1984-1985, 1988) and 
E. Myslinska (1988). The author, as weB as his undergraduate 
(J. Andrzejczyk, M. Aniolkowska, K. Drynda, U. Kochanow
ska and A. Zalewski) and postgraduate students (J. Nitycho
ruk, 1994, 1996) referred to results of these investigations in 
many geomorphologic and geologic papers (L. Lindner, 1988, 
1996; L. Lindner et al., 1988). Studies, conducted with the 
authors co-operation or by his co-workers, of the Mazovian 
Interglacial lacustrine deposits at Ossowka (L. Lindner et aI., 
1990; J. Nitychoruk, 1994; K. M. Krupinski, 1995a, b, 1996a, 

b), Hrud I (L. Lindneretal., 1990; J. Nitychoruk, 1994; K. M. 
Krupinski, 1995a, b) and Pawlow Nowy (J. Nitychoruk, 1994; 
K. M. Krupinski, 1996c) were also located in the investigated 
area. The geomorphologic and stratigraphic outline of the 
Pleistocene near Janow Podlaski was presented in a separate 
paper (K. Drynda, 1994). On the basis of field and archive 
data the investigated area has been divided into three regions, 
differing mainly with the knowledge of the substrate of the 
Mazovian Interglacial lacustrine deposits. Due to a large 
number of driIIings the substrate is better known in the south
eastern part of the area, namely the Hrud-Janow Podlaski 
region. Regions of Komarno and Pawlow Nowy are situated 
in the central and northern part of the area, where knowledge 
about the substrate is considerably smaBer. 

HRUD-JANOW PODLASKI REGION 

Detailed field investigations point to the occurrence of a 
plateau surface, built of glacial and glaciofluvial deposits 
(Fig. 1). It is cut by the KrzywulaRiver (tributary ofCzyzow-

ka River) vaBey system. In the southern part of the described 
region this system is isolated from Klukowka River (tributary 
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Fig. 1. Geomorphologic-geologic sketch of the vicinity of Jan6w Podlaski (compiled from unpublished materials of the author and J. Andrzejczyk, 
M. Aniolkowska, K. Drynda, U. Kochanowska and A. Zalewski) 

Odranian (Wartanian?) Glaciation: 1 - postglacial plateau: till, 2 - terminal moraines: sands and gravels with boulders and silts with glacial deformations, 
3 - kames and dead-ice moraines: sands and gravels with boulders, 4 - first (older) outwash level : vari-grained sands with gravel and till intercalations, 5 
- second (younger) outwash level: vari-grained sands with gravel and till intercalations, 6 - third (youngest) outwash level:vari-grained sands with gravel 
and till intercalations, 7 - kame terraces: sands, gravels and silts, 8 - melt-out depressions, 9 - melt-out depressions with younger (mainly Holocene) peats 
and organic muds infilling their floors, 10 - melt-out depressions reworked by fluvial processes (mainly from the Vistulian Glaciation): infilled with sands 
with gravel, silts, organic muds and peats; Eemian Interglacial and Vistulian Glaciation: 11 - suprainudation terrace: vari-grained sands, sands with gravel 
and silts; Holocene: 12 - flood plain and side river valley bottoms: sands, sands with gravel, gravels, organic muds and peats; 13 - slope of postglacial 
plateau; 14 - sections with palynologic data of the Mazovian Interglacial; 15 - Jines of geological cross-sections (Figs. 2-4) 

Szkic geomorfologiczno-geologiczny okoJic Janowa Podlaskiego (opracowany na podstawie niepubJikowanych material6w J. Andrzejczyk, 
M. Aniolkowskiej, K. Dryndy, U. Kochanowskiej, A. Zalewskiego i autora) 

Zlodowacenie odry (warty?): 1 - wysoczyzna polodowcowa: glina zwalowa, 2 - moreny czolowe: piaski i zwiry z glazami oraz mulkami ze sladami 
zaburzen glacitektonicznych, 3 - kemy i moreny martwego lodu: piaski i zwiry z glazami, 4 - pierwszy (starszy) poziom sandrowy: piaski r6znoziarniste 
ze zwirem i wkladkami gliny zwalowej, 5 - drugi (mlodszy) poziom sandrowy: piaski r6znoziarniste ze zwirem i wkladkami gliny zwalowej, 6 - trzeci 
(najmlodszy) poziom sandrowy: piaski r6znoziarniste ze zwirem i wkladkami gliny, 7 - tarasy kemowe: piaski, zwiry i mulki, 8 - zaglc:;bienia wytopiskowe, 
9 - zaglc:;bienia wytopiskowe 0 dnach wyslanych mlodszymi (gl6wnie holocenskimi) torfami i namulami organicznymi, 10 - zaglc:;bienia wytopiskowe 
przeksztalcone przez procesy fluwialne (gl6wnie z okresu zlodowacenia wisly) wyslane: piaskami ze zwirem, mulkami, namulami organicznymi i torfami; 
interglacjat eemski i zlodowacenie wisly: 11 - taras nadzalewowy: piaski r6znoziarniste, piaski ze zwirem i mulki; holocen: 12 - taras zalewowy i dna 
dolin bocznych: piaski, piaski ze zwirem, zwiry, namuly organiczne i torfy; 13 - krawc:;di wysoczyzny polodowcowej ; 14 - zbadane palinologicznie profile 
osad6w interglacjalu mazowieckiego; 15 - linie przekroj6w geologicznych (fig. 2-4) 

ofKrzna River) basin by a watershed zone expressed between 
Klonowica and Oss6wka by the occurrence of hills. 

The hills are built oflaminated sandy-gravel material with 
intercalations of silts, occurring often in form of standing 
folds, which is an evidence for glaciotectonic deformations. 
They presumably represent the part of a moraine chain created 
in the terminal area of the ice-sheet of the Odranian and/or 
Wartanian Glaciations. Their summits reach 156-168 m a.s.l. 
and ascertain the glacier stagnation (E. Falkowski et ai., 
1984-1985, 1988). They are clearly situated in the surround
ing till, overbuilt from the south with fluvioglacial material 

representing two outwash levels. The higher (first) of these 
levels is placed between 154-159 m a.s.l. and passes to the 
south into an older outwash level surface in the Kluk6wka 
River basin, while the lower level (second), occurring mainly 
in the upper part of a depression near Oss6wka, represents the 
equivalent of a younger outwash level in the Kluk6wka
Krzna rivers basin (L. Lindner, 1996). 

In several places within the mentioned outwash level 
surfaces, immense melt-out depressions occur (Fig. 1). They 
represent remainders of dead-ice blocks from the period ofthe 
last in the area Scandinavian glaciation (Odranian and/or 
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Wartanian). According to E. Falkowski et at. (1984-1985) 
and 1. Nitychoruk (1994), such forms were created in course 
of squeezing out from underneath dead-ice blocks not only 
base moraine material but also the topmost parts of underlying 
lacustrine deposits, identified at Ossowka (L. Lindner et at., 
1990) and at Hrud I (L. Lindner et at., 1991). In the vicinity 
of these sites, kame terraces occur on slopes of melt-out 
basins, while kame and dead-ice moraine hills, 2-4 m in 
height, jut out from the plateau surface. They are built of 
vari-grained sands and gravels with intercalations of silts and 
flow till. They originated in course of fl uvio- and limnoglacial 
accumulation between disappearing dead-ice blocks, persist
ing in axial parts of melt-out basins, and on slopes of these 
basins built of sandy deposits representing outwash levels, 
exposed from underneath the ice. 

North of the Konstantynow-Klonowica line, that is on the 
northern (inner) side of partly preserved series of terminal 
moraines a more intense postglacial morphology is present. 
Apart from flat areas of the plateau composed of till, a 
lowermost (third) and more dismembered outwash level oc
curs, reaching up to 147-152 m a.s .l. It is delimited from the 
north-east by dead-ice moraine forms grouped in the Hrud
Janow Podlaski region (Fig. 1). Beneath this level, mainly in 
the KrzywulaRiver vaIIey, kame terraces indicating the youn
gest deglaciation occur. This area bears a weII developed 
system of suprainudation terraces and flood plains of the 
Czyzowka River drainage basin, passing into surfaces of 
similar terraces in the vaIIey of Bug River (Fig. 1), 

The geological cross-section (Fig. 2) worked out for the 
area shows that the Quaternary substrate investigated with 
drillings occurs at the depth of 30-80 m (130-50 m a.s.l.) and 
is characterized by gravels with sand and glauconite and by 
Oligocene silts and clays (layer 2 on Fig. 2), as weII as white 
chalk of Senonian age (layer 1) logged in the Bug River 
vaIley, occurring at the depth of 90 m (about 40 m a.s.l.). In 
the Bug River vaIley zone, the pre-Quaternary surface com
posed of the described Oligocene deposits is erosionally cut 
by a vaIIey depression infilled with the pre-Pleistocene (with
out Scandinavian material) silts and quartz sands, and gravels 
with intercalations of clays (layer 3) up to 20 m thick. Between 
Janow Podlaski and Hrud this surface forms distinct depres
sions and culminations generated in course of later glacial 
evorsion, erosion and glaciotectonic processes associated 
with the presence of the Pleistocene ice-sheets. 

Sediments attributable to the Narevian and Nidanian Gla
ciations and subsequent interglacials (Podlasian and Malopo
lanian) have not been recognized in the region, as opposed to 
the vicinity of Biala Podlaska (L. Lindner, 1988). Till corre
sponding to the Sanian 1 Glaciation is believed to be the oldest 
Pleistocene deposit. The till (layer 4) reaches 15-20 m in 
thickness and occurs in a depression within Oligocene de
posits in the region of Klonowica, about 60-80 m a.s.l. J. 
Nitychoruk (1996) considers it the equivalent of the Nidanian 
Glaciation. Similarly to its substrate, in the Janow Podlaski 
area the till is cut by an ancient valley form, infiIIed with 
vari-grained sands with gravel and silt intercalations (layer 5), 
up to 40 m thick in total. Most probably these sediments 
characterize ancient fluvial series of the Ferdynandovian In-

terglacial. According to J. Nitychoruk (1996) they can repre
sent the Malopolanian Interglacial. 

Directly younger deposits are represented by ice-dam silts 
and clays (layer 6), up to 20 m thick, and by overlying till 
(layer 7), from 2 to 30 m thick. Till occurs at the depth of 
20-35 m and forms an almost continuous horizon. Between 
Ossowka and Klonowica it is overbuilt by glaciotectonicaIIy 
disturbed vari-grained sands with fine gravel (layer 8), several 
metres thick, and in the region of Ossowka by ice-dam (lacus
trine?) clays (layer 9), at least 2 m thick. Due to the presence 
of overlying lacustrine deposits with palynologic data point
ing to the Mazovian Interglacial (see K. M. Krupinski et at., 
1995a, b), these sediments are believed to represent the Sa
nian 2 Glaciation. It cannot be excluded, however, that they 
characterize merely the beginning of the Mazovian Intergla
cial. In the vicinity of Klonowica and Janow Podlaski, J. 
Nitychoruk (1996) interprets them as the equivalent of the 
Sanian 1 Glaciation. 

In the Bug Ri ver valley zone the creation of a valley form 
is related with the initial part of the Mazovian Interglacial. 
The vaIIey is infilled with gravels and sands up to 5 m thick 
(layer 10), which probably underwent tectonic dislodging in 
the middle and younger part of the interglacial (M. D. Ba
raniecka, 1975; J. Nitychoruk, 1994). In.the area of Hrud and 
Ossowka the above mentioned lacustrine deposits of this 
interglacial were accumulated, and are represented by gyttja 
and lake marl (layer 11) up to 20 m thick. In the Ossowka site 
K. M. Krupinski (1995b, 1996b) noted a continuous sedimen
tation of these sediments likewise during the younger climate 
cooling, which he connected with the Odranian Glaciation. 
The cooling was characterized by several climatic oscillations 
of stadial(?) and interstadial(?) range and is represented by 
gyttja and lake marl (layer 12), several metres thick in the 
region of Ossowka, and by silts and carbonate dust (gyttja?) 
(layer 13), up to 60 m thick in the Bug River valley region. In 
this region, according to J. Nitychoruk (1996), the climatic 
cooling corresponded to the Sanian 1 Glaciation. L. Lindner 
(1988, 1996) suggests it characterizes an early glacial of the 
Liviecian Glaciation, during which the Scandinavian ice
sheet did not advance on the investigated area. During the 
greatest advance of the ice-sheet, lacustrine sedimentation 
possibly terminated and extraglacial valley flows (river, out
wash?) emerged in its place, the remains of which are sands 
with gravel (layer 14) noted in the area of Ossowka as well as 
Janow Podlaski, where they reach up to 2-6 m in thickness. 

According to L. Lindner (1988), the succeeding climatic 
warming took place during the Zbojnian Interglacial. Once 
more lake reservoirs were created in the area, where clays and 
silts accumulated (layer 15), from several tens of centimetres 
in thickness in the Ossowka area to 20 m near Janow Podlaski. 

The period of the younger, and at the same time the last in 
the area occurrence of the Scandinavian ice-sheet is connected 
with the sedimentation of sands with gravel (layer 16) under
lying till in the area of Janow Podlaski, with glaciotectonic 
deformations of previously deposited lacustrine and fluvio
glacial deposits and the youngest till (layer 17). The till is 
characterized by a varying thickness, from several centime
tres in the Ossowka area up to 20 m in Klonowica. In many 
places, particularly above underlying lacustrine deposits it 
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Fig. 2. Geological cross-section A-B in Quaternary deposits between Hrud and Janow Podlaski (see Fig. 1), based on archive and authors data 
as well as papers by J. Nitychoruk (1994) and K. M. Krupinski (1996a) 

Cretaceous (Senonian): 1 - white chalk; Tertiary (Oligocene): 2 - gravels with sand and glauconite and silts and clays; pre-Pleistocene: 3 - silts and 
quartz sands and gravels with intercalations of clays; Pleistocene: Sanian 1 Glaciation: 4 - till; Ferdynandovian Interglacial: 5 - vari-grained sands with 
gravel and silt intercalations (fluvial?); Sanian 2 Glaciation: 6 - silts and clays (ice-darn), 7 - till, 8 - vari-grained sands with fine gravel (fluvioglacial?), 
9 - clays (ice-dam, lacustrine?); Mazovian Interglacial: 10 - gravels and sands (fluvial), 11 - gyttja and lake marl; Liviecian(?) Glaciation: 12 - gyttja 
and lake marl, I3 -silts and carbonate dust (gyttja?), 14- sands with gravel (fluvial, outwash?); Zb6jnian Interglacial(?): 15 - clays and silts (lacustrine); 
Odranian (Wartanian?) Glaciation: 16 - sands with gravel (fluvioglacial?), 17 - till, 18 - sands, gravels and silts (fluvioglacial); Lubavian 
Interglacial-Holocene: 19 - sands, gravels, silts, muds and peats in river valleys and side watercourses; 1190 - section with palynologic data (see K. M. 
Krupinski, 1995a); HR-53 - section with palynologic data (see 1. Lindner et at., 1991) 

Przekroj geologiczny A-B przez osady czwartorz~dowe mi~dzy Hrudem a Janowem Podlaskim (patrz fig. 1), na podstawie materiatow archiwalnych 
i autora oraz prac J. Nitychoruka (1994) i K. M. Krupinskiego (1996a) 

Kreda (senon): 1 - kreda piszllca; trzeciorz~d (oligocen): 2 - zwiry z piaskiem i glaukonitem oraz mulki i ily; preplejstocen: 3 - pyty i piaski kwarcowe 
oraz zwiry z wktadkami ilow; plejstocen:zlodowacenie sanu 1: 4 - glina zwalowa; interglacjal ferdynandowski: 5 - piaski roznoziarniste ze zwirem i 
wkladkami mulkow (rzeczne?); zlodowacenie sanu 2: 6 - mutki i ily (zastoiskowe), 7 - glina zwalowa, 8 - piaski r6Znoziamiste z drobnym zwirkiem 
(fluwioglacjalne?), 9 - ily (zastoiskowe, jeziorne?); interglacjal rnazowiecki: 10 - zwiry i piaski (rzeczne), II - gytia i kreda jeziorna; zlodowacenie 
Iiwca (?): 12 - gytia i kredajezioma, I3 - mutki i pyty w~glanowe (gytia?), 14-piaski ze zwirem (rzeczne, sandrowe?); interglacjatzb6jnowski(?) : 15 
- ily i mulki Geziome); zlodowacenie odry (warty?): 16 - piaski ze zwirem (fluwioglacjalne?), 17 - glina zwalowa, 18 - piaski, zwiry i mulki 
(fluwioglacjalne); interglacjallubawski-holocen: 19 - piaski, zwiry, mutki, namuty i torfy w dolinach rzecznych i ciekach bocznych; 1190 - profil obj~ty 
badaniami palinologicznymi (K. M. Krupinski, 1995a); HR-53 - profil obj~ty badaniami palinologicznymi (1. Lindner i in., 1991) 

lacks completely or occurs in form of residual lag. The till is 
covered by fluvioglacial deposits of varying thickness, repre
sented by sands, gravels and silts (layer 18), composing 
kames, dead-ice moraines, outwash horizons and kame ter
races preserved on the surface (Fig. 1). The till and fluviogla
cial deposits can be connected with the Odranian Glaciation, 

although they are also related to the Wartanian Glaciation (L. 
Lindner, 1996). Deposits younger from this glaciation are 
represented by sands, gravels, silts, muds and peats (layer 19) 
occurring mainly in the valleys. Their accumulation began in 
the interglacial following the Odranian and/or Wartanian 
Glaciations, and terminated in the Holocene. 

KOMARNO REGION 

This region is characterized by a postglacial plateau built 
of till of the last in the area glaciation (Odranian andlor 
Wartanian) and Komarenka River valley cutting it, which 
utilises a system of melt-out basins with kame terraces on 

slopes (Fig. 1). The region is situated in the forefield of the 
mentioned terminal moraines and includes several kames and 
dead-ice moraines situated on the till. 
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Fig. 3. Geological cross-section C-D in subsurface Quaternary deposits in the Komarno region after L. Lindner et al. (1988), 
with modifications (see Fig. 1) 

Sanian 2 Glaciation: 1 - till; Mazovian Interglacial: 2 - grey silts, 3 - bituminous shales, 4 - shaly peats; Liviecian Glaciation: 5 - sands with gravel 
(fluvial, outwash?); Zb6jnian Interglacial: 6 - clays (lacustrine), 7 - clayey silts (lacustrine?); Odranian (Wartanian?) Glaciation: 8 - till, 9 - sands 
with fine gravel and small boulders (fluvioglacial); Lubavian Interglacial-Vistulian Glaciation: 10 - sands with fine gravel and small boulders; Holocene: 
11 - peaty silts, 12 - peats, 13 - recent soil; 2/86 - section with palynologic data (K. M. Krupinski, L. Lindner, 1991) 

Przekr6j geologiczny C-D przez przypowierzchniowe osady czwartorzedowe w rejonie Komarna wedlug L. Lindnera i in. (1988), 
nieco zmieniony (patrz fig. 1) 

Zlodowacenie sanu 2: 1 - glina zwalowa; interglacjal mazowiecki: 2 - mulek szary, 3 -Iupek bitumiczny, 4 - torf lupkowaty; zlodowacenie liwca: 5 
- piasek ze zwirem (rzeczny, sandrowy?); interglacjalzb6jnowski: 6 - il Geziorny), 7 - mulek ilasty (jeziorny?); zlodowacenie odry (warty?): 8 - glina 
zwalowa, 9 - piasek z drobnym zwirkiem i glazikarni (fluwioglacjalny); interglacjallubawski-zlodowacenie wisly: 10 - piasek z drobnym zwirkiem i 
glazikami; holocen: 11 - mulek torfiasty, 12 - torf, 13 - wsp61czesna gleba; 2/86 - profil objety badaniami palinologicznymi (K. M. Krupinski, L. 
Lindner, 1991) 

Boreholes and based on them geological cross-section 
(Fig. 3) indicate that the subsurface of the area is built of 
lacustrine deposits with intercalations of sands with gravel, 
occurring between two tills (L. Lindner et at., 1988). The older 
till (layer 1 on Fig. 3), probably representing the Sanian 2 
Glaciation, was not drilled through. It is covered by grey silts 
(layer 2) and bituminous shales (layer 3) as well as shaly peats 
(layer 4), characterizing the Mazovian Interglacial and the 
subsequent interstadial climatic warming and post-intersta
dial cooling (K. M. Krupinski, L. Lindner, 1991). The over
lying sands with gravel (layer 5) is connected with the 
extraglacial river (outwash?) accumulation during the Livie
cian Glaciation, while covering clays (layer 6) and clayey silts 
(layer 7) are located within the Zbojnian Interglacial. 

All the mentioned sediments, the lacustrine series in par
ticular, bear glaciotectonic deformations (L. Lindner et at., 

1988; E. Myslinska, 1988) caused by a later ice-sheet of the 
Odranian and lor Wartanian Glaciation, the remnant of which 
is the younger till (layer 8). In marginal zones of the sub
sequent melt-out basin the till was removed most probably 
already during this glaciation by coexistent fluvioglacial 
flows, determining the accumulation of the above mentioned 
kame terraces composed of sands with fine gravel and small 
boulders (layer 9). Remains of till and sands occurring above 
were removed from the axial part of the melt-out basin by a 
younger valley flow persisting probably from the Lubavian 
(= Lublinian) Interglacial to the Vistulian Glaciation. This is 
testified by a following younger series of sands with fine 
gravel and small boulders (layer 10). The whole Quaternary 
sedimentation sequence in the region is terminated by peaty 
silts (layer 11) and overlying peats (layer 12) of Holocene age. 

PA WLOW NOWY REGION 

A postglacial plateau occurs in the area, cut by the lower 
section of Czyzowka River valley and its tributary Komaren
ka River (Fig. 1). Geomorphologic forms typical for the 
Janow Podlaski area extend within this plateau. A vast plateau 
lobe reaching 147-159 m a.s.l., overbuilt with low accumula
tion hills of terminal moraines of the Klonowica-Konstanty-

now series occurs to the west of the river junction. To the north 
of the Czyzowka River valley, areas of till occurrence are 
present. The till is overbuilt with fluvioglacial deposits of the 
third outwash level and irregular elevated kame and dead-ice 
moraine forms. Within the described plateau a vast melt-out 
basin occurs near Pawl ow Nowy, related to disappearance of 
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Fig. 4. Geological cross-section E-F in subsurface Quaternary deposits in the Paw16w Nowy region after J. Nitychoruk (1994), 
with modifications (see Fig. 1) 

Sanian 2 Glaciation: 1 - till, 2 - vari-grained sands (fluvioglacial); Mazovian Interglacial: 3 - gyttja, 4 - bituminous shales, 5 - gyt~a; Liviecian 
Glaciation(?): 6 - sands with gravel (fluvial, outwash?), 7 - medium-grained sands (fluvial, outwash?); Zb6jnian Interglacial: 8 - clays (lacustrine); 
Odranian (Wartanian?) Glaciation: 9 - till, 10 - medium- and coarse-grained sands (fluvioglacial); Holocene: 11 - peats and muds, 12 - sands and 
silts (deluvial); 6/89 and 1/89 - sections with palynologic data (K. M. Krupinski, I996c) 

Przekr6j geologiczny E-F przez przypowierzchniowe osady czwartorz~dowe w rejonie Pawlowa Nowego wedlug J. Nitychoruka (1994), 
nieco zmieniony (patrz fig. 1) 

Ziodowacenie sann 2: 1 - glina zwalowa, 2 - piasek roznoziarnisty (fluwioglacjalny); interglacjal mazowiccki: 3 - gytia, 4 - lupek bitumiczny, 5 -
gytia; zlodowacenie Iiwca (?): 6 - piasek ze zwirem (rzeczny, sandrowy?), 7 - piasek srednioziarnisty (rzeczny, sandrowy?); interglacjal zb6jnowski: 8 
- ily Ueziorne); zlodowacenie odry (warty?): 9 - glina zwalowa, 10 - piasek srednio- i gruboziarnisty (fluwiogJacjaJny); holocen: 11 - torfy i namuly, 
12 - piaski i mulki (deluwialne); 6/89 i 1/89 - profile obj~te badaniami palinoJogicznymi (K M . Krupinski, I996c) 

a dead-ice block left by the ice-sheet of the Odranian and/or 
Wartanian Glaciation. The basin is partly drained by the 
Czyi:6wka River system. In the Czyz6wka and Komarenka 
rivers valleys and in the section of the Bug River valley 
presented on the geomorphologic-geologic sketch (Fig. 1), a 
well developed suprainudation terrace occurs, 2-3 m in height 
and with a surface modelled during the Vistulian Glaciation, 
and an underlying Holocene flood plain with bottoms of 
tributary rivers flowing onto it. 

With the help of data from logs within the largest melt-out 
basin, a geological cross-section was worked out for subsur
face Quaternary deposits of the region (Fig. 4). Data collected 
this way, particularly palynologic data from lacustrine de
posits (K. Binkafide J. Nitychoruk, 1994; K. M. Krupinski, 
1996c), point to a similar succession of sedimentation series 
in the Pawl6w Nowy region like the case of a melt-out basin 
near Komarno. 

The oldest noted deposits in the Pawl6w Nowy region are 
represented by till (layer 1 on Fig. 4) and overlying vari-

grained sands (layer 2). They correspond to the Sanian 2 
Glaciation due to their direct covering by lacustrine deposits 
of the Mazovian Interglacial (K. Binka fide J. Nitychoruk, 
1994; K. M. Krupinski, 1996c): gyttja (layer 3), bituminous 
shales (layer 4) and gyttja again (layer 5). Sands with gravel 
(layer 6) and medium-grained sands (layer 7) are younger than 
this series and connected with an extraglacial river (out
wash?), flowing during the Liviecian Glaciation. The over
lying clays (layer 8) are probably connected with a re-creation 
of a water reservoir during the Zb6jnian Interglacial. In the 
Paw16w Nowy region all the mentioned deposits are overlain 
by an almost continuous till (layer 9) from the Odranian and/or 
Wartanian Glaciation. Accumulation of medium- and coarse
grained sands (layer 10) in the northern part of the presented 
section and composing a part of the third outwash level is also 
connected with this glaciation. The youngest Quaternary de
posits in this region are peats and muds (layer 11), and 
del uvial sands and silts (layer 12) of the Holocene age. 

RECAPITULA nON 

Presented data (Fig. 5) entitle to emphasise that in the 
vicinity of Jan6w Podlaski the pre-Pleistocene (preglacial) 
deposits and a younger till corresponding probably to the 

Sanian 1 (= Elsterian I) Glaciation occur. Due to glacial 
erosion, the ice-sheet of this glaciation removed tills of the 
older glaciations (Narevian and Nidanian) and the covering 
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interglacial deposits (Podlasian and Malopolanian), preserved 
in the vicinity of Biala Podlaska (L. Lindner, 1988). Its 
equivalent in the neighbouring area of Belarus was the ice
sheet of the Servech Glaciation (L. N. Voznyachuk, 1985) and 
more to the east - of the Don Glaciation (V. A. Zubakov, I. 
I. Borzenkova, 1990). Deposits of this glaciation are overlain 
by fluvial(?) deposits, represented by sands with gravel and 
intercalations of silts, located at the position of the Ferdynan
dovian (= Voigtstedt) Interglacial, which corresponds to the 
Bielovezha Interglacial in Belarus (L. N. Voznyachuk, 1985). 
They are covered by ice-dam silts and clays, overlying till and 
fluvioglacial(?) sands with fine gravel, probably representing 
the Sanian 2 (= Elsterian II) Glaciation. In Belarus it corre
sponds to the Berezina Glaciation (L. N. Voznyachuk, 1985), 
and in the Russian Plain - to the Oka Glaciation (V. A. 
Zubakov, I. I. Borzenkova, 1990). 

In four sites with palynologic data (Hrud I, Oss6wka, 
Komarno, Paw16w Nowy) the sediments of this glaciation are 
overlain by lacustrine series representing the Mazovian (= 
Holstein) Interglacial and an early glacial of the Liviecian (= 
Fuhne) Glaciation, which correspond in Belarus to the 
Aleksandriya Interglacial and the Kopysk Glaciation (L. N. 
Voznyachuk, 1985), and to the Likhvin Interglacial and the 
Kaluga Glaciation in the Russian Plain, respectively (V. A. 
Zubakov, I. I. Borzenkova, 1990). Sands with gravel pointing 
to extraglacial fluvial accumulation (outwash?) during the 
maximum advance of the ice-sheet of the Liviecian (= Fuhne 
= Kopysk = Kaluga) Glaciation occur above them, overlain 
again by lacustrine series representing a climatic warming 
within the Zb6jnian (= Domnitz) Interglacial. Its equivalent 
in Belarus is the Grodno Interglacial (L. N. Voznyachuk, 
1985), and in the Russian Plain - the Chekalin Interglacial 
(V. A. Zubakov, 1. 1. Borzenkova, 1990). 

The above mentioned deposits are covered by glacioflu
vial sediments and more or less preserved till or its lag and 
younger glaciofluvial deposits. Presented data prove that they 
represent the last in the area Scandinavian glaciation. Occur
rence of these sediments directly above mentioned lacustrine 
series points out to their correspondence with the Odranian (= 
Drenthe) Glaciation, the equivalent of which to the east ofB ug 
River is the Dnieper Glaciation (L. N. Voznyachuk, 1985; V. 
A. Zubakov, 1. I. Borzenkova, 1990). Nevertheless, taking 
into account TL-datings of this till at Hrud I site at 161-174 
ka (L. Lindner et at., 1991) and at Oss6wka site at 163-168 
ka (J. Nitychoruk, 1994) it can be declared that the till could 
come from the Wartanian Glaciation correlated with the Sozh 
Glaciation in Belarus (L. N. Voznyachuk, 1985) and with the 

CLiMATOSTRATIGRAPHIC UNITS 

GLACIATIONS INTERGLACIALS 

PRE-PL E I S TOC E NE 

SEDIMENTARY 

ENVIRONMENTS 

Fig. 5. Stratigraphy of Quaternary deposits in the vicinity of Jan6w Podlaski 
L. PL. - Lower Pleistocene, U. PL. - Upper Pleistocene 

Stratygrafia osad6w czwartorzl;dowych w okolicy Janowa Podlaskiego 

L. PL. - dolny plejstocen, U. PL. - g6my plejstocen 

Moscow Glaciation in Russia (V. A. Zubakov, 1. 1. Borzen
kova, 1990). A similar point of view was presented several 
years ago by J. Nowak (1973, 1974, 1977), who saw in this 
till an equivalent of the distinguished at that time Mazovian
Podlasian (= Wartanian) Stadial. Lack of the Odranian Glaci
ation till could be explained by its removal by the ice-sheet of 
the Wartanian Glaciation (stadial) or by contemporary melt
waters (outwash) . Upper parts of lacustrine deposits corre
lated with the Zb6jnian Interglacial have been also subjected 
to glacial erosion. 

The younger Quaternary is documented in the area by 
deposits of suprainudation terraces, the accumulation of 
which began during the Eemian (= Mikulino) Interglacial and 
terminated in the extraglacial conditions of the Vistulian (= 
Valday) Glaciation and by the Holocene deposits of flood 
plains and bottoms of the tributaries. 

Translated by Anna Zylinska 

REFERENCES 

BARANIECKA M. D. (1975) - The dependences of the development of 
Quaternary deposits upon the structure and dynamics of the basement in 

the central part of the Polish Lowlands (in Polish with English summary). 
Biu!. Inst. Geo!. , 288, p. 5-97. 



250 Leszek Lindner 

DR YNDA K. (1994) - Zarys stratygrafii plejstocenu i rzeiba okolic Janowa 
Podlaskiego. Mat. Konf. nt. "Stratygrafia plejstocenu Polski". Boche
niec, 17-18.11.1994 r. 

FALKOWSKI E., FALKOWSKI T., GRANACKI W., KARABON 1., 
KRAUZLIS K., TELAKOWSKA Z. (1984-1985) - Ksztaltowanie sic:; 
rzeiby obszaru woj. bialskopodlaskiego i ocena mozliwosci uzyskania 
surowc6w budowlanych. Rocz. Mi~dzyrzecki, 16-17, p. 56-82. 

FALKOWSKI E., FALKOWSKI T. , GRANACKI W., KARABON J., 
KRAUZLIS K. (1988) - Morphogenesis of a fluvial pattern in the Biala 
Podlaska district in connection with a probable course of deglaciation (in 
Polish with English summary). Prz. Geo!., 36, p. 619~30, no. 11. 

KR UPINSKI K. M. (1995a) - Calcareous glacial deposits of the Mazowsze 
Interglacial and the Early Glacial in Oss6wka (Podlasie, East Poland) (in 
Polish only) . Prz. Geo!., 43, p.l17-122, no. 2. 

KRUPINSKI K. M. (1995b) - Pollen stratigraphy and succession ofvege
tation during the Mazovian Interglacial based on studies of sediments 
from Podlasie (in Polish with English summary). Acta Geogr. Lodz., 70. 

KRUPINSKI K. M. (1996a) - Vegetation and climate at the beginning of 
the Neopleistocene in Southern Podlasie (in Polish with English sum
mary). Biu!. Paristw. Inst. Geo!., 373, p. 79-86. 

KRUPINSKI K. M. (1996b) - History and present state of recognition of 
vegetation of the Mazovian Interglacial in southern Podlasie (in Polish 
with English summary). Mat. II Konf. nt. "Stratygrafia plejstocenu 
Polski" (ed. L. Marks ), p. 17-28. 

KRUPINSKI K . M. (1996c) - Sediments of the Mazovian Interglacial at 
Pawl6w Nowy (Podlasie region, Eastern Poland) (in Polish with English 
summary). Prz. Geo!., 44, p. 168-172, no. 2. 

KRUPINSKI K. M., LINDNER L. (1991) - Interglacial flora at Komarno 
near Biala Podlaska, Eastern Poland (in Polish with English summary). 
In: Geneza, litologia i stratygrafia utwor6w czwartorzc:;dowych (ed. A. 
Kostrzewski). UAM Ser. Geogr., 50, p. 511-518. 

LINDNER L. (1988) -Outline of Pleistocene stratigraphy ofBiala Podlaska 
region (Eastern Poland) and attempt of correlation with neighbouring 
area of Soviet Union (in Polish with English summary). Prz. Geo!., 36, 
p. 637-647, no. 11. 

LINDNER L. (1996) - Post-mazovian glacial and glacifluvial sediments in 
the B iala Podlaska region and their age in light of discussion on the Warta 
Glaciation in Poland (in Polish with English summary). Biu!. Paristw. 
Inst. Geo!., 373, p. 87-96. 

LINDNER L., KRUPINSKI K. M., SEMIL J., ZALEWSKI A. (1988)
Geologic setting of sediments of Mazovian Interglacial age at Komarno 

near Biala Podlaska, Eastern Poland. Bull. Po!. Acad. Sc. Earth Sc., 36, 
p. 49-57, no. 1. 

LINDNER L., KRUPINSKI K. M., MARCINIAK B., NITYCHORUK J. 
(1990) - Geological and floristic situation of Pleistocene organogenic 
deposits in the Oss6wka region (Southern Poland) (in Polish with English 
summary). Prz. Geo!., 38, p. 476-483, no. II. 

LINDNER L., KRUPINSKI K. M., MARCINIAK B., NITYCHORUK J., 
SKOMPSKI S. (1991) - Pleistocene lake sediments at the site Hrud I 
near Biala Podlaska (in Polish with English summary). Geo!. Quart., 35, 
p. 337- 362, no. 3. 

MOJSKI J. E. (1972) - Nizina Podlaska. In: Geornorfologia Polski, 2, Niz 
Polski (ed. R. Galon), p. 318-362. PWN. Warszawa. 

MYSLINSKA E. (1988) - Influence of loading on changes of structure of 
organic sediments at Komarno, Biala Podlaska district (in Polish with 
English summary). Prz. Geo!., 36, p . 63~63, no. 11. 

NITYCHORUK J. (1994) - Stratygrafia plejstocenu i paleogeomorfologia 
poludniowego Podlasia. Rocz. Mic:;dzyrzecki, 26, p . 23-104. 

NITYCHORUK J. (1996) - An outline of the Pleistocene stratigraphy and 
paleogeography of southern Podlasie (in Polish with English summary). 
In: Geneza, litologia i stratygrafia utwor6w czwartorz~dowych, 2 (ed. A. 
KostrzeWski). UAM Ser. Geogr., 57, p. 219-228. 

NOWAK J. (1969) - Relief of substratum and stratigraphy of Quaternary 
deposits within the Siedlce Upland and adjacent area (in Polish with 
English summary). Kwart. Geo!., 13, p . 424-441 , no. 2. 

NOW AK J. (1973) - Mapa geologiczna Polski (A), w skali 1:200 000, ark. 
Biala Podlaska. Inst. Geo!. Warszawa. 

NOWAK J. (1974) - ObjaSnienia do Mapy geologicznej Polski w skali 
1:200000, ark. Biala Podlaska. Inst. Geo!. Warszawa. 

NOWAK J. (1977) - Specific structure of forms of Quaternary age depen
dent on the substratum (in Polish with English summary). Stud. Geo!. 
Po!., 52, p . 347-359. 

VOZNYACHUK L. N. (1985) - The problems of glacio-Pleistocene of 
East-European Plain (in Russian only). In: The Problems of Pleistocene. 
Nauka y Technika, p. 8-55. Minsk. 

ZABORSKI B. (1927) - Etude sur la morphologie glaciaire de la Podlachie 
et des regions limitrophes (in Polish with Frenchsummary). Prz. Geogr., 
7, no. 1. 

ZUBAKOV V. A., BORZENKOV A I. I. (1990) - Global paleoclimate of 
the Late Cenozoic. Developments in paleontology and stratigraphy, 12. 
Elsevier. 

SYTUACJA GEOMORFOLOGICZNA I GEOLOGICZNA OSADOW CZWARTORZ~DU 
W OKOLICY JANOWA PODLASKIEGO (WSCHODNIA POLSKA) 

Streszczenie 

Na udokumentowanych przykladach (fig. 1-5) wykazano, ze w rejonie 
Janowa Podlaskiego (wschodnia Polska) starszy czwartorz~d reprezentuj& 
osady preglacjalne (preplejstoceriskie) odznaczaj&ce si~ brakiem materialu 
skandynawskiego, lez&ce na utworach oligocenu i kredy g6rnej. Osady te 
koresponduj& z utworami poziomu daumantaj w zachodniej cz~sci R6wniny 
Rosyjskiej. Wyzej wyst~puje glina zwalowa pozostawiona przez lqdol6d 
skandynawski zapewne w czasie zlodowacenia sanu 1 (= elstery I, serwec
kiego). L&dol6d ten w wyniku proces6w egzaracyjnych doprowadzil do 
usuni~cia glin zwalowych starszych zlodowaceri (narwi i nidy) oraz przykry
wajqcychje osad6w interglacjal6w podlaskiego (= augustowskiego) i malo
polskiego, zachowanych w rejonie Bialej Podlaskiej. Jego glinazwalowa lezy 
ponizej osad6w rzecznych odniesionych do interglacjalu ferdynandowskiego 
(= voigtstedt, bialowieskiego) przykrytych glinq zwalOW& korelowan& ze 
zlodowceniem sanu 2 (= elstery II, berezyny). Osady tego zlodowacenia w 

zbadanych palinologicznie stanowiskach (Hrud I, Oss6wka, Komarno, Pa
wl6w Nowy) s& przykryte seri&jeziorn& reprezentuj&c& interglacjal mazowie
cki (= holsztyriski, aleksandryjska) i wczesny glacjal zlodowacenia liwca (= 
fuhne, kopyskiego) . Nad nimi wyst~puj& osady rzeczne (sandrowe?) akumu
lowane w warunkach ekstraglacjalnych tego zlodowacenia, a wyiej ponow
nie seria jeziorna ulokowana w pozycji wiekowej interglacjalu 
zb6jnowskiego (= domnitz, grodzieriskiego). Wspomniane osady przykryte 
S& najmlodsz& w tym rejonie seri& glacigeniczn& (Iub jej rezyduum) zlodo
wacenia odry (= drenthe, dnieprowskiego) illub warty (= sozskiego, moskie
wskiego) . Mlodszy czwartorz~d stanowi& zachowane w dolinach rzecznych 
osady taras6w nadzalewowych, akumulowane w interglacjale eemskim (= 
mikuliriskim) i w warunkach ekstraglacjalnych zlodowacenia wisly (= wal
dajskiego), oraz osady holoceriskich taras6w zalewowych i w dnach dol in 
bocznych. 




