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Main stratigraphical units of the Pleistocene in southeastern Poland
and the northwestern Ukraine, and their correlation
in Western and mid-eastern Europe
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Basing on key sections of glacial, lake, fluvial and loessy sediments (the latter with palacosols), 15 main stratigraphical units of the Pleistocene
were described and correlated for the area of southeastern Poland and northwestern Ukraine. Eight of these units represent glaciations
(Narevian, Nidanian, Sanian 1, Sanian 2, Liviccian, Odranian, Wartanian and Vistulian), and seven are interglacials (Podlasian, Matopola-
nian, Ferdynandovian, Mazovian, Zbgjnian, Lublinian and Eemian). Extents of Scandinavian ice-sheets in this area are presented during the
described glaciations, accompanied by tentative correlation to the main stratigraphical units of the pre-Pleistocene and Pleistocene in western
and mid-castern Europe.
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INTRODUCTION

The paper presents main glacial and interglacial units of

the Pleistocene and their correlation in the Matopolska, Lu-,

blin, Volhynian and Podolian Uplands, the Sandomierz Basin,
the northern Polish and Ukrainian Carpathians, and their close
surroundings (Fig. 1). Glacial units are indicated by glacial
and glaciofluvial sediments or by subaerial loesses with
preserved frost structures, occurring in key sections. Intergla-
cial units are best represented by fluvial and lake series,
comprising organic sediments with separate floristic succes-
sions, and also by intra-loessy forest palacosols.

Sediments of glacial and interglacial units do not form a
compact cover in the described area but frequently are a
residuum or patches, separated by outcrops of pre-Quaternary
rocks (mainly Mesozoic or Tertiary ones). Their maximum
thickness, usually to several dozen metres, is mostly common
in the northern surroundings of the uplands, in the pre-Pleis-
tocene buried river valleys, occasionally of tectonic origin.

The Pleistocene cover contains frequently subtill and
supratill loesses and loessy-like sediments. In spite of patchy-
like occurrence, they are also significant for stratigraphical
correlation of glacial and interglacial units.

This paper corresponds strictly to the previous studies of
L. Lindner (1980, 1988a-c, 1995), W. Pozaryski et al. (1994,
1995), L. Dolecki (1995), J. Wojtanowicz (1984, 1995, 1996)
and H. Maruszczak (1996) in the Matopolska and Lublin
Uplands, named also the South-Polish ones. Results of these
studies founded a basis for the Pleistocene 8 main glacial units
(glaciations) i.e. Narevian, Nidanian, Sanian 1, Sanian 2 =
Wilgian, Liviecian, Odranian, Wartanian and Vistulian, and
7 interglacials, namely Podlasian = Augustovian, Matopola-
nian, Ferdynandovian, Mazovian, Zb6jnian, Lublinian = Lu-
bavian and Eemian (L. Lindner, J. Wojtanowicz, 1996, 19974,
b). Main source of data for the Volhynian and Podolian
Uplands comes from examination of the key loess sections
(A. B. Bogutsky, T. D. Morozova, 1981; A. B. Bogucki et al.,
1995; J. Nawrocki ef al., 1996) and the authors unpublished
data.
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Fig. 1. Location sketch of described areas of southeastern Poland and the northwestern Ukraine, with location of key sections of the Pleistocene deposits and
extents of Scandinavian ice-sheets, after L. Lindner and J, Wojtanowicz (1997a), supplemented

| — section with interglacial plant remains; 2 — other key scctions; ice-sheet extents during the glaciations: 3 — Narevian, 4 — Nidanian, 5 — Sanian 1, 6
— Sanian 2, 7 —Liviecian, 8 — Odranian, 9 — Wartanian; 10 — main patches of a loessy cover

Szkic lokalizacyjny opisywanych obszaréw SE Polski i NW Ukrainy z potozeniem reperowych profiléw osadéw plejstoceriskich oraz zasiggami zlodowacer

skandynawskich wedtug L. Lindnera i J. Wojtanowicza (1997a), uzupelniony

1 — profile zawierajace interglacjalne szczatki flory; 2 — pozostale profile reperowe; zasiegi ladolodéw w czasie zlodowaceri: 3 — narwi, 4 — nidy, 5 —
sanu 1, 6 — sanu 2, 7 — liwca, 8 — odry, 9 — warty; 10 — gléwne platy pokrywy lessowej

Studies of the key sections formed the foundations for a
description of the Sandomierz Basin and the northern part of
the Polish and Ukrainian Carpathians (among others: W.
Laskowska-Wysoczariska, 1967, 1987; A. B. Bogutsky ezal.,
1980; J. Wojtanowicz, 1985; J. Butrym et al.,, 1987, 1988; M.
Eanczont et al., 1988; M. Lanczont, 1995; L. Dolecki et al,
1996). Data on glacial sediments and neotectonics were also
taken into account (among others: W. Laskowska-Wyso-
czariska, 1971, 1981; J. Buraczyriski, 1986, J. Buraczyiski er
al., 1991; M. S. Demediuk, Y. N. Demediuk, 1988, 1995), the
same is true for extents and age of the Pleistocene water
reservoirs (W. Laskowska-Wysoczariska, 1992).

PLEISTOCENE GLACIAL
AND INTERGLACIAL UNITS

NAREVIAN GLACIATION (N)
This glaciation is represented by the oldest glacial sedi-

ments or their residuum, preserved in the northern foreland of
the Matopolska and Lublin Uplands only (Fig. 1). To the north

of the Matopolska Upland they are composed of the oldest till
at the section Podgérze near Radom (L. Lindner, 1988a).
Pieces of Scandinavian rocks in a fluvial series at the section
Ceten (Figs. 1 and 2) constitute presumably the equivalent of
this till. They are overlain by sediments, correlated by Z.
Boréwko-Diuzakowa (fide L. Lindner, J. Wojtanowicz,
1997a, b) with decline of the Cromer Interglacial (Podlasian
= Augustovian). Final deposition of fluvial sediments (allu-
vial fan?) of the Witéw Series should be also referred to this
glaciation (Fig. 2).

In the northern foreland of the Lublin Upland, this glaci-
ation is indicated by two tills and the older fluvial sediments,
thermoluminescence dated in the valley channel of the Giel-
czwa at 878 ka (M. Harasimiuk et al., 1988). These fluvial
sediments are underlain by the pre-Pleistocene series and are
overlain by silts of the Podlasian Interglacial at the section
Izbica (Fig. 2). The older till of the Narevian Glaciation is
thermoluminescence dated at 822 ka at the section Horostyta
(L. Dolecki, J. Wojtanowicz, 1992) whereas the younger till
— at 771 ka at the section Zmiarki (L. Dolecki et al., 1994)
and at 784 ka at the section Serniki (J. Rzechowski, 1986).

No sediments of the Narevian Glaciation have been found
in the Sandomierz Basin yet, the northern part of the Polish
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Fig. 2. Attempt of corrclation of the main Pleistocene beds of glacial sediments and separating interglacial organic serics as well as of loesses and separating
interglacial palaeosols in the Matopolska and Lublin Uplands (after L. Lindner and J. Wojtanowicz, 1997a), and in the Sandomierz Basin, northern part of the

Carpathians and the Volhynian and Podolian Uplands

1 — gravels and sands of the Witéw Series; 2 — tills; 3 — subtill loesses; 4 — interglacial flora; 5 — interglacial fauna; 6 — interglacial palacosols; supratill
beds of subaerial loesses from the glaciations: 7 — Sanian 1, 8 — Sanian 2, 9 — Liviecian, 10 — Odranian, 11 — Wartanian, 12 —Vistulian; 13 — alluvial

loesses

Préba korelacji plejstoceriskich pozioméw osadéw lodowcowych i oddzielajacych je interglacjalnych osad6éw organogenicznych oraz lesséw i oddzielajacych
jeinterglacjalnych gleb kopalnych na Wyzynie Malopolskiej i Lubelskiej (wedlug L. Lindnerai J. Wojtanowicza, 1997a), w Kotlinie Sandomierskicj, péinocnej

czgsci Karpat oraz na Wyzynie Wolyriskiej i Podolskiej

1 — zwiry i piaski serii witowskiej; 2 — gliny zwatowe; 3 — lessy podglinowe; 4 — flora interglacjalna; 5 — fauna interglacjalna; 6 — interglacjalne gleby
kopalne; nadglinowe poziomy lesséw subaeralnych z okreséw zlodowaceri: 7 — sanu 1, 8 — sanu 2, 9 — liwca, 10 — odry, 11 — warty, 12 — wisty; 13 —

lessy aluwialne

and Ukrainian Carpathians, the Podolian and Volhynian Up-
lands, and their northern foreland.

PODLASIAN INTERGLACIAL (P)

Sediments of this interglacial are preserved in the northern
foreland of the Matopolska Upland and in the Lublin Upland.
In the first case, they are represented at the section Ceteri
(Figs. 1 and 2) by a peaty gyttja, overlain by a silt (¢f. L.
Lindner, 1988a; L. Lindner, J. Wojtanowicz, 1997a). In the
second case, this interglacial is indicated by a fluvial series at
the section Izbica (Figs. 1 and 2), thermoluminescence dated
at 767 and 731 ka (M. Harasimiuk et al., 1988). No sediments
of this interglacial have been found in any other part of the
described area yet.

NIDANIAN GLACIATION (Ni)

Advance of ice-sheet of this glaciation in the Malopolska
and Lublin Uplands was preceded by deposition of the oldest
subtill loesses (Fig. 2). They were thermoluminescence dated
at 638-612 ka in the eastern Lublin Upland (L. Dolecki,
1995). The younger till or its residuum (agglomerates of
Scandinavian crystalline rocks) delimit a maximum extent of
the ice-sheet (Fig. 1). They are present in speleothems at Kozi
Grzbiet, with the conserved boundary Brunhes/Matuyama (J.
Gtlazek et al., 1977), thus determine age of this glaciation at
about 700 ka (Fig. 2). Glaciofluvial sediments that underlie a
till of this glaciation in the northern foreland of the Lublin
Upland, were thermoluminescence dated at about 585 ka (L.
Dolecki, J. Wojtanowicz, 1992). The till is presumably an
equivalent of the older phase during the Serniki Stadial within
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the South-Polish Glaciation when has not been subdivided
previously (cf. J. E. Mojski, 1969). Sediments of this glaci-
ation have not been found in any other part of the described
area yet.

MAEOPOLANIAN INTERGLACIAL (Ma)

This interglacial is represented firstly by a cave clay at the
section Kozi Grzbiet in the Matopolska Upland (Figs. 1 and
2). It contains remains of fauna but also heavy minerals from
destructed sediments of the Nidanian Glaciation. Rich assem-
blage of these faunistic remains contains numerous snails,
amphibians, reptiliaand mammals, indicating its Late Crome-
rian age (among others J. Glazek et al., 1977). Similar con-
clusions can be drawn from dating of bones at the section by
FCI/P method (700-550 ka) and from a positive polarity
(Brunhes) in the bed. The oldest fluvial sediments with plant
debris of the oldest interglacial (according to E. Riihle, 1952)
were found at the section Barkowice Mokre (Fig. 2). Similar
sediments with plant detritus occur at the section Stefanko-
wice (Fig. 2) in the eastern Lublin Upland where they are
underlain by gravels with Scandinavian material and the older
pre-Pleistocene sediment, and are thermoluminescence dated
at over 800 ka (L. Dolecki, 1992). They are presumably an
equivalent of the fluvial sediments that represent an inter-
phase within the Serniki Stadial (¢f. J. E. Mojski, 1969). In the
Vistula gap across the South-Polish Uplands, fluvial sedi-
ments of this interglacial are thermoluminescence dated at
697-667 ka (W, Pozaryski et al., 1994, 1995). According to
J. Glazek et al. (1976), organic sediments at the section
Jasionka occur at a stratigraphical location of this interglacial
(previously named the Kozi Grzbiet Interglacial), and under
abipartite till (Figs. 2 and 4) in the southern Sandomierz Basin
(¢f. W. Laskowska-Wysoczariska, 1967). This is also the very
place of similar subtill sediments at the section Eowisko in the
central Sandomierz Basin (A. Wajcik, oral information). No
sediments of this interglacial have been found yet in any other
part of the described area.

SANIAN 1 GLACIATION (S1)

A till of this glaciation is preserved in the Matopolska and
Lublin Uplands (L. Lindner, J. Wojtanowicz, 1997a). It oc-
curs also at the section Przemyslov as the lower of the two
tills there (Figs. 1 and 3) and in the northern Sandomierz
Basin, where it is thermoluminescence dated at about 595 ka
(B. Kwapisz, J. Szajn, 1987).

In the eastern Lublin Upland this till is thermolumines-
cence dated at about 572 ka (L. Dolecki, 1995), and there are
also loesses and loessy-like sediments of the same age (S1L
atFig. 2). The Sanian 1 Glaciation is presumably indicated by
alower of the two subtill loesses at the section Bojanice (Figs.
1 and 3). This loess is older than the overlying gravels and
sands, thermoluminescence dated at 523 ka (Fig. 3).

At the section Sosnowica in the northern foreland of the
Lublin Upland, a till of the Sanian 1 Glaciation underlies
organic sediments of the Ferdynandovian Interglacial, and is
thermoluminescence dated at about 574 ka (L. Dolecki et al.,

1994). This till probably corresponds to the younger phase of
the Serniki Stadial, according to J. E. Mojski (1969). In the
northern Polish Carpathians, this glaciation is indicated by
extraglacial deposition of fluvial sands with gravel and gra-
vels, preserved in the lowermost part of the section Niebylec
and at the section Siedliska (Figs. 1 and 4), in which they are
thermoluminescence dated at 611, 580 and 573 ka (M. Ean-
czont, 1995). In the central Sandomierz Basin, there was
deposition of sands and silts in foreland of the ice-sheet, dated
at the section Hucisko at 573 ka (Figs. 1 and 4).

FERDYNANDOVIAN INTERGLACIAL (F)

This interglacial is indicated at many sites of the described
area. In the northern foreland of the Matopolska Upland, it is
best represented by organic sediments at the sections Pod-
gérze (L. Jurkiewiczowa et al., 1973), Bialobrzegi (Z.
Janczyk-Kopikowa, 1991) and Stanistawice (Z. Janczyk-
Kopikowa, M. Zarski, 1995). In the northern foreland of the
Lublin Upland, there are organic sediments at the sections
Ferdynandéw (Z. Janczyk-Kopikowa, 1991; J. Rzechowski,
19964, b) and Sosnowica, where they are thermolumines-
cence dated at 543-532 ka (L. Dolecki et al., 1991). Fluvial
sediments of the Luszawa Interstadial, according to J. E.
Mojski (1969), seem to be of the same age. In the Vistula
gorge between these two uplands, the Ferdynandovian Inter-
glacial is also indicated by fluvial sediments, thermolumines-
cence dated at 517489 ka (W. Pozaryski et al., 1994, 1995).
In the Sandomierz Basin, geological setting suggests that
organic sediments at the previously cited section Jasionka
(Fig. 2) correspond to this interglacial (¢f. L. Lindner, 1988c;
L. Lindner, L. Marks, 1994). At this time there was presum-
ably also a deposition of the subtill silts at the section Gied-
larowa, thermoluminescence dated at 539 ka (Fig. 4).

Palaeosols of this interglacial were found in the Matopol-
ska (L. Lindner, 1988a) and Lublin Uplands, where they had
been developed on a loessy substrate; they are thermolumi-
nescence dated at about 517 ka at the section Stefankowice,
and at about 547 ka at the section Kolonia Zadgbce (L.
Dolecki, 1995). This interglacial corresponds to the intertill
sands at the section Przemyslov in the western Volhynian
Upland (Figs. 1 and 3), and to the supratill silts at the section
Novovolynsk (Fig. 3). A series of (fluvial?) sands with gra-
vels, several metres thick, at the section Krukienice (Fig. 1)
is to be referred to this interglacial. This series is mantled with
till, thermoluminescence dated at 521 ka and overlain by
organic sediments of the Likhvin = Mazovian Interglacial
(Fig. 3). At the section Bojanice fluvial(?) sands of this
interglacial, thermoluminescence dated at 523 ka, form a
gravel-sandy interbedding that separates loesses of the Sanian
1 Glaciation(?) from the loesses of the Sanian 2 Glaciation
(Fig. 3).

SANIAN 2 GLACIATION (52)
During this glaciation, the Scandinavian ice-sheet was the

most extensive in the whole described area, reaching the
Carpathians and the Volhynian Upland (Fig. 1). In the south-
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Fig. 3. Key sections of the Pleistocene deposits in the Volhynian and Podolian Uplands, and the northern foreland of the Ukrainian Carpathians: Krukienice
and Novovolynsk (A. B. Bogutsky et al., 1980), Przemyslov and Bojanice (A. B. Bogucki et al., 1994), Korshov (A. B. Bogutsky ef al., 1980, supplemented)
and Remenev (J. Wojtanowicz, unpublished data) in age interpretation of the authors; numbers at the sections indicate TL age in ka after J. Butrym (fide J.
Butrym et al., 1988; A, B. Bogucki et al., 1995; V. N. Shelkoplyas ef al., 1985; J. Wojtanowicz, unpublished data), in brackets after V. N. Shelkoplyas (fide
A. B. Bogutsky et al., 1980; V. N. Shelkoplyas et al., 1985; V. N. Shelkoplyas, T. F. Khristoforova, 1987)

1 — marls, 2 — clays, 3 — tills, 4 — sands with gravel, 5 — sands, 6 — sandy silts, 7 — silts, 8 — gyttjas, 9 — peats, 10 — sands and gravels with lag
concentrate at the bottom, 11 — loesses and loessy-like deposits, 12 — illuvial horizons (B) of forest soils, 13 — chemozems, 14 — tundra soils, 15 —
solifluction deformations, Cr — Cretaceous, Tr — Tertiary (Miocene), Pp — pre-Pleistocene, S1 — Sanian 1 Glaciation, F — Ferdynandovian Interglacial,
$2 — Sanian 2 Glaciation, M — Mazovian Interglacial, L — Liviecian Glaciation, Z— Zbgjnian Interglacial, O — Odranian Glaciation, Lu — Lublinian =
Lubavian Interglacial, W — Wartanian Glaciation, E — Eemian Interglacial, V — Vistulian Glaciation

Profile reperowe osadéw plejstoceiiskich Wyizyny Wolyiiskiej i Podolskiej oraz péinocnego przedpola Karpat Ukrairiskich: Krukienice i Nowowolyiisk (A.
B. Bogutsky i in., 1980), Przemystéw i Bojanice (A. B. Bogucki i in., 1994), Korszéw (A. B. Bogutsky i in., 1980, uzupelniony) i Remendw (J. Wojtanowicz,
materialy nicpublikowane) w interpretacji wickowej autordw; liczby przy profilach oznaczajq wiek TL w tys. lat wedtug J. Butryma (fide J. Butrym i in., 1988;
A.B. Boguckiiin,, 1995; V. N. Shelkoplyasiin., 1985; J. Wojtanowicz, dane niepublikowane), a w nawiasach wedlug V. N. Shelkoplyasa (fide A. B. Bogutsky
iin., 1980; V. N. Shelkoplyas i in., 1985; V. N. Shelkoplyas, T. F. Khristoforova, 1987)

1 — margle, 2 —ily, 3 — gliny zwatowe, 4 — piaski ze Zwirem, 5 — piaski, 6 — mutki piaszczyste, 7— mutki, 8 — gytie, 9 — torfy, 10 — piaski i Zwiry
z brukiem glazowy w spagu, 11 — lessy i utwory lessopodobne, 12 — poziomy iluwialne (B) gleb lesnych, 13 — czarnoziemy, 14 — gleby tundrowe, 15 —
zaburzenia soliflukcyjne, Cr — kreda, Tr — trzeciorzed (miocen), Pp — preplejstocen, S1 — zlodowacenie sanu 1, F — interglacjat ferdynandowski, $2 —
zlodowacenie sanu 2, M — interglacjal mazowiecki, L — zlodowacenie liwca, Z — interglacjat zb6jna, O — zlodowacenie odry, Lu — interglacjat lubelski
= lubawski, W — zlodowacenie warty, E — interglacjal eemski, V — zlodowacenie wisty



78 L. Lindner, J. Wojtanowicz, A. B. Bogutsky

ern foreland of the Matopolska Upland, a till of this ice-sheet
is thermoluminescence dated at about 455 ka, whereas under-
lying silts — at about 467 and about 463 ka (L. Lindner,
1988b). In the western Sandomierz Basin, this till is thermol-
uminescence dated at about 518 and about 490 ka (J. Nitycho-
ruk, 1991), and in the central part — at the section Giedlarowa
— at about 508 ka (Fig. 4). This till is a bipartite one at the
section Jasionka (Fig. 4). It does not seem, however, im-
possible that the lower bed represents the earlier glaciation(?).
At the section Hamernia, gravel-sandy (glaciofluvial) sedi-
ments are to be referred to the Sanian 2 Glaciation. They are
thermoluminescence dated at about 505 ka and overlain by
lake sediments of the Mazovian Interglacial (Fig. 4).

A till of this glaciation is well preserved in the Vistula
gorge across the South-Polish Uplands where it is thermol-
uminescence dated at 481-463 ka (W. Pozaryski et al., 1994,
1995). In the Lublin Upland, the Sanian 2 Glaciation is
represented by two tills, older one of which is thermolumines-
cence dated at about 520-500 ka, and the younger one at about
460-430ka (J. Butrym et al., 1988). In the Wieprz valley near
Serniki, they probably correspond to the youngest pre-Mazo-
vian till, correlated by J. E. Mojski (1969) to the Kock Stadial.
In the eastern part of the upland, these tills are accompanied
by loesses, thermoluminescence dated at 482 ka (L. Dolecki,
1995).

At the northern margin of the Carpathians, a till of this
glaciation is thermoluminescence dated at the section Nieby-
lec at 509 and 485 ka, whereas the overlying glaciofluvial
sands and gravels — at 447 ka (Fig. 4). At the section
Siedliska, located in the same area, this till is thermolumines-
cence dated at 500 and over 262 ka (Fig. 4). At the neighbour-
ing section Optyn, the Sanian 2 Glaciation are probably
represented by glaciofluvial sands with gravel and by a silt
insert, thermoluminescence dated at 516-437 ka (Fig. 4). A
deglaciation presumably resulted in deposition of sands and
gravels with eratic material (the so-called mixed gravels) at
the neighbouring Pikulice, as well as in deposition of the
overlying loessy-like sands and silts, thermoluminescence
dated at about 454 and 426 ka (H. Maruszczak et al., 1992).
In the northwestern Ukraine, a thermoluminescence age of a
till of this glaciation was determined at 521 ka at the section
Krukienice. At the section Bojanice these tills are thermol-
uminescence dated at 473 or 530 ka, whereas the underlying
loesses of the same glaciation — at about 496 ka (Fig. 3). The
oldest loesses at the section Korshov (S2L at Fig. 2) are their
age equivalents, and are thermoluminescence dated at about
412 ka (Fig. 3).

MAZOVIAN INTERGLACIAL (M)

This interglacial is a warm unit in a stratigraphical scheme
of the Pleistocene in the described area and possesses the best
evidence. It is represented by numerous sections with organic
sediments as well by more and more common sections with
forest palaeosols.

The most representative sections of organic sediments of
this interglacial in the Matopolska Upland include Sewery-
néw, Barkowice Mokre, Olszewice (Fig. 2) and Karsy, where-

as in the Lublin Upland — the sections at Krepiec, Brus, Ruda
(Fig. 2) and Serniki (L. Lindner, J. Wojtanowicz, 1997b). In
the Sandomierz Basin (Figs. 1 and 4) they correspond to
organic sediments at the section Adaméwka (K. Biiika er al.,
1987; W. Laskowska-Wysoczariska, 1987) and Hamernia (A.
Srodon, 1984; J. Butrym et al., 1988). In northern foreland of
the Ukrainian Carpathians (Figs. 1 and 3), this interglacial
(Mazovian = Likhvin) is well represented by organic sedi-
ments at the section Krukienice (A. B. Bogutsky et al., 1980;
V.P.Grichuk, E. E. Gurtovaya, 1981). At the section Krgpiec,
sediments of this interglacial are thermoluminescence dated
at less than 499 and more than 350 ka (L. Lindner, J. Wojta-
nowicz, 1997b). Thermoluminescence age of these sediments
(younger than 505 ka) was determined at about 333 and 319
ka at the section Hamernia (Fig. 4), and at about 367 ka at the
section Krukienice (Fig. 3).

In the described area there are also well preserved buried
alluvial series of this interglacial, particularly in the Vistula
gorge across the South-Polish Uplands where they are repre-
sented by the series M (W. Pozaryski et al., 1994, 1995).
Deposition of fluvial(?) sands and mixed gravels at Pikulice
near Przemys] can be presumably referred to the same inter-
glacial. They are thermoluminescence dated at about 384 ka
and underlain by older loessy-like sediments (cf. H. Marusz-
czak et al., 1992). The mentioned palaeosols in the loessy
sections of the Lublin (Kolonia Zadgbce) and Volhynian
(Bojanice, Korshov) Uplands have been formed during the
same interglacial. In the Volhynian Upland (Fig. 2) these soils
are determined as the Sokal ones (A. B. Bogutsky et al., 1980;
A. B. Bogucki et al., 1994). At the section Bojanice, this soil
has developed on arelic till, thermoluminescence dated at 473
ka (530 ka) and connected with the Sanian 2 Glaciation, and
overlain by a loess, dated at 342 ka (Fig. 3). At the section
Korshov this till has developed on a loess, dated at 412 ka, the
upper part of which (already subjected to interglacial soil
processes) is thermoluminescence dated at about 399 ka

(Fig. 3).

LIVIECIAN GLACIATION (L)

A separate till that delimits ice-sheet extent during this
glaciation is preserved in the northern foreland of the Mato-
polska and Lublin Uplands only (Fig. 1). In the vicinity of
Deblin, it is thermoluminescence dated at 39335 (M. Zarski,
1994), and at 385 ka at the section Sosnowica (L. Dolecki et
al., 1991). Silts deposited at that time in the extraglacial area
are dated at 388 ka at the section Zb6jno (L. Lindner, J.
Wojtanowicz, 1997b). In the northern foreland of the Ukrai-
nian Carpathians, they probably correspond to the sandy silts
that overlie organic sediments of the Likhvin = Mazovian
Interglacial at the section Krukienice (Figs. 1 and 3).

Deposition of loesses occurred also in the extraglacial area
(LL at Fig. 2). Two beds of loess are preserved in the Lublin
Upland at the section Kolonia Zadebce (L. Dolecki, 1995). In
the western Volhynian Upland there are also loesses of the
same age at the section Bojanice (Figs. 1 and 3), thermolumi-
nescence dated at 342 and 326 ka, and where they form a
substrate of the younger interglacial soil (Luck Horizon).
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-Fig. 4. Key sections of the Pleistocene sediments in the Sandomierz Basin and the northern part of the Polish Carpathians: Hucisko (J. Wojtanowicz, unpublished

data), Giedlarowa (J. Wojtanowicz, 1985), Adaméwka (W. Laskowska-Wysoczariska, 1987), Hamemia (A. Srodofi, 1984; J. Butrym et al.,1988), Siedliska
(M. Eanczont, 1995), Jasionka (W. Laskowska-Wysoczariska, 1967), Niebylec (J. Butrym, T. Gerlach, 1985) and Optyii (M. Eanczont et al., 1988), in age
interpretation of the authors; numbers at the sections indicate TL age in ka after J. Butrym (fide J. Butrym er al., 1988; 1. Butrym, T. Gerlach, 1985; M.
Eanczont, 1995; M. Lanczont et al., 1988; J. Wojtanowicz, 1985 and unpublished data), in brackets after M. Prészynski (fide W, Laskowska-Wysoczariska,
1987)
1 — shales and sandstones, 2 — clays, 3 —ills, 4 — lag concentrate, 5 — gravels and sands, 6 — sands, 7 — sands and silts, 8 — silts, 9 — silts with inserts
of clay, 10 — gyttjas, 11 — peats, 12 — sands and gravels, 13 — slope deposits, 14 — palacosols, 15 — loesses and loessy-like deposits, Tr — Tertiary
(Mioccne or Eocene), S1 — Sanian 1 Glaciation, F— Ferdynandovian Interglacial, S2 — Sanian 2 Glaciation, M — Mazovian Interglacial, W — Wartanian
Glaciatiom, E — Eemian Interglacial, V — Vistulian Glaciation

Profile reperowe osad6w plejstoceriskich Kotliny Sandomierskiej oraz péinocnej czesci polskich Karpat: Hucisko (J. Wojtanowicz, materiaty niepublikowane),
Gicedlarowa (J. Wojtanowicz, 1985), Adaméwka (W. Laskowska-Wysoczariska, 1987), Hamemnia (A. Srodori, 1984; J. Butrym i in.,1988), Siedliska (M.
Lanczont, 1995), Jasionka (W. Laskowska-Wysoczariska, 1967), Niebylec (J. Butrym, T. Gerlach, 1985) i Optyr (M. Lanczont i in., 1988) w interpretacji
wickowej autordw; liczby przy profilach oznaczajg wiek TL w tys. lat wedtug J. Butryma (fide J. Butrym i in., 1988; J. Butrym, T. Gerlach, 1985; M. Lanczont,
1995; M, Lanczont i in., 1988; J. Wojtanowicz, 1985 i dane niepublikowane), a w nawiasach wedlug M. Prészyriskiego (fide W, Laskowska-Wysoczariska,
1987)

1 —tupkii piaskowce, 2 —ily, 3 — gliny zwatowe, 4 — bruk glazowy, 5 — 2wiry i piaski, 6 — piaski, 7 — piaski i mutki, 8 — mutki, 9 — mutki z wkiadkami
ilu, 10 — gytie, 11 — torfy, 12 — piaski i zwiry, 13 — osady zboczowe, 14 — gleby kopalne, 15 — lessy i utwory lessopodobne, Tr — trzeciorzed (miocen
lub eocen), S1 — zlodowacenie sanu 1, F — interglacjal ferdynandowski, S2 — zlodowacenie sanu 2, M — interglacjal mazowiecki, W — zlodowacenie
warty, E — interglacjat eemski, V — zlodowacenie wisty
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Deposition of sands, separating the older interglacial soil
(Sokal Horizon) from a younger interglacial soil (of the Luck
Horizon), occurred at the section Korshov (Figs. 1 and 3).

ZBOJNIAN INTERGLACIAL (Z)

In the described area (Fig. 1), this interglacial is firstly
indicated by peats at the section Zbéjno (L. Lindner, E.
Brykczyriska, 1980). Fluvial sediments of this interglacial are
thermoluminescence dated at 352 ka at the section Wachock
(L. Lindner, M. Prészyiiski, 1979), at 344 in the Deblin region
(M. Zarski, 1994) and at 331 ka at the section Sandomierz (W.
Pozaryski et al., 1994, 1995). A palaeosol of this interglacial
or an interglacial soil complex are noted in loesses of the
Lublin Upland at the sections Kolonia Zadgbce and Nieledew
(L. Dolecki, 1995; H. Maruszczak, 1996). At the loessy
sections Bojanice and Korshov (Fig. 1) in the western Volhy-
nian Upland, a palaeosol is named the Luck soil (Fig. 2). It
has developed on a loess, thermoluminescence dated at 331
and 326 ka, and covered by a loess, dated by the same method
at 318 ka (Fig. 3).

ODRANIAN GLACIATION (0)

Ice-sheet of this glaciation occupied a northern part of the
described area (Fig. 1). It is indicated by the next, locally
bipartite till, preserved under sediments of the Mazovian and
Zbgjnian Interglacials at northern and northwestern slopes of
the Matopolska and Lublin Uplands, and in the northern
foreland of the Volhynian Upland (L. Lindner et al., 1991).
This till is particularly well accessible in numerous exposures
that cut morainic plateaux at the valley escarps of Pilica,
Vistula and Bug Rivers. It is also noted in the northern part of
the Sandomierz Basin (W. Laskowska-Wysoczaiiska, 1981;
J. Buraczyiiski, 1986). At the section Sandomierz, this till and
the underlying ice-dam clays are thermoluminescence dated
at 295 and 309 ka, respectively (W. Pozaryski et al., 1994,
1995).

Collected data suggest that this glaciation is indicated in
the Middle Vistula drainage basin by deposition of the older
lower loesses (OL at Fig. 2), preserved at many sections on
this till or to the south of its extent (J. Jersak, 1973; H.
Maruszczak, 1976, 1996). At the section Nieledew in the
Lublin Upland, these loesses are bipartite and their thermol-
uminescence age is equal to about 300 and about 258 ka,
respectively (L. Lindner, J. Wojtanowicz, 1997b). At the
section Odonéw in the Matopolska Upland, a bottom part of
this loess is thermoluminescence dated at 264 ka and the upper
part (subjected to the younger soil processes) — at 229 ka (L.
Lindner, J. Wojtanowicz, 1997b). In the western part of the
Volhynian Upland, loesses of this glaciation (OL at Fig. 2) are
well preserved at the section Bojanice, as well as at the section
Korshov (Figs. 1 and 3). At Bojanice, their lower part is
thermoluminescence dated at 318 and 227 ka, and the upper
part, subjected to younger soil processes, at 243 and 238 ka.
At the section Korshov, a similar loess of this glaciation is
dated at about 331 and 304 ka, as well as 259 and 242 ka,
respectively.

In the northern foreland of the Ukrainian Carpathians, the
loesses of this glaciation cap the section at Krukienice (Fig.
1) and are thermoluminescence dated at 322 and 258 ka

(Fig. 3).

LUBLINIAN INTERGLACIAL (Lu)

In the Matopolska Upland, this interglacial is firstly indi-
cated by a mid-loessy soil complex, preserved at the sections
Tomaszéw and Odonéw (Fig. 1). This complex, developed on
the lower older loess, is named a soil of the type Tomaszéw
(J. Jersak, 1973). In the Lublin Upland, it corresponds to a soil
complex in loessy sections, composed of a forest soil and the
overlying forest-steppe soil (H. Maruszczak, 1991). At the
both mentioned uplands, this complex separates the older
lower loess from the older upper one. This interglacial is
indicated also by deposition of silts, sands and organic sedi-
ments as at the sections Polichna (J. Buraczyiiski et al., 1982)
and Sosnowica (L. Dolecki etal., 1991). In the northern Polish
Carpathians this interglacial is, according to M. Lanczont
(1995), indicated by the lower palaeosol at the section Pral-
kowce (Fig. 2).

In the western part of the Volhynian Upland, this intergla-
cial is expressed by a mid-loessy soil complex at the sections
Bojanice and Korshov (Fig. 1). In both these sections this
complex, named here the Korshov complex (Fig. 2), is com-
posed of 2 palaeosols with superimposed chernozems (Fig.
3). Basing on the thermoluminescence data, age of this com-
plex is equal to from about 242-238 to about 212-211 ka.

WARTANIAN GLACIATION (W)

The Scandinavian ice-sheet occupied during this glaci-
ation a northwestern part of the described area only (Fig. 1).
A till of this ice-sheet is preserved in a zone just close to the
Middle Vistula valley and its thermoluminescence age is
equal to 193-155 ka (M. Zarski, 1990). A remaining part of
the described area occurred in an extraglacial zone of that time
— in periglacial environment that favoured deposition of the
older upper loesses (J. Jersak, 1973; H. Maruszczak, 1976,
1996). In most loessy sections (Odonéw, Tomaszéw, Niele-
dew, Kolonia Zadebce) of the Matopolska and Lublin Up-
lands, these loesses (WL at Fig. 2) separate a soil complex of
the Lublinian = Lubavian Interglacial from a younger soil
complex (type Nietulisko I) of the Eemian Interglacial and
beginning of the younger glaciation. Thermoluminescence
age of these loesses is equal to 208-147 ka.

In the western Volhynian and Podolian Uplands, this
glaciation corresponds to deposition of a thick loessy cover
as well as of valley sands and gravels that fill many of buried
fossil incisions. Fragments of a loessy cover of this time (WL
at Fig. 2) are very well preserved at the four main key sections
in this area (Przemyslov, Bojanice, Korshov, Remenev), and
the mentioned valley sediments are known from two sections
(Novovolynsk, Korshov). At the section Przemyslov (Fig. 1),
the loesses of this glaciation are underlain by a till of the
Sanian 2 Glaciation and form a substrate of the younger
(Eemian—Vistulian) palacosol (Fig. 3). They are underlain by
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Fig. 5, Main chronostratigraphic units of the Quatemnary in Western Europe (after L. Eissmann, 1994; B. Urban, 1995; F. Wiegank, 1982; W. H. Zagwijn, 1989)
and mid-eastern Europe (after A. B. Bogucki ef al., 1994; L. Lindner, 1991b; L. Lindner, J. Wojtanowicz, 1997a; H. Maruszczak, 1996; J. Nawrocki ef al.,

1996; M, F. Veklich, 1979), and attempt of their correlation

Gléwne jednostki chronostratygraficzne czwartorzedu Europy zachodniej (wedtug L. Eissmanna, 1994; B. Urban, 1995; F. Wieganka, 1982; W. H. Zagwijna,
1989) i Europy srodkowo-wschodniej (wedlug A. B. Boguckiego i in., 1994; L. Lindnera, 19915; L. Lindnera, J. Wojtanowicza, 1997a; H. Maruszczaka, 1996;
J. Nawrockiego i in., 1996; M. F, Veklicha, 1979) oraz préba ich korelacji wickowej

sandy silts, thermoluminescence dated at about 129 ka at the
section Remeneyv (Fig. 1), and also form a substrate of the
younger, mid-loessy soil complex (Fig. 3). These loesses
mantle the older, interglacial soil complex (of the type Kor-
shov = Tomaszéw) at the sections Bojanice and Korshov (Fig.
1), and form also a substrate of a younger interglacial soil
complex (Fig. 3). Thermoluminescence age of these loesses
was determined at 212-150 ka.

EEMIAN INTERGLACIAL (E)

In the described area (Fig. 1), this interglacial is indicated
by deposition of organic sediments (among others at BedIno,
Stawno, Karczunek), and by fluvial and weathering-soil pro-
cesses (L. Lindner, J. Wojtanowicz, 1997a, b). The best
examples for the latter are the mid-loessy soil complexes of
the type Nietulisko I (J. Jersak, 1973). They do not indicate
the Eemian forest soils only but also the Early Vistulian

chernozems at most loessy sections (Fig. 2) of the Matopolska
and Lublin Uplands (among others Odonéw, Sandomierz,
Tomaszéw, Nieledew, Tyszowce, Wozuczyn, Hniszéw,
Ratyczow, Zdlkjcwka). and at the northern margin of the
Polish Carpathians (among others Pikulice-Nehrybka, Tar-
nawce, Orzechowce, Pratkowce). Thermoluminescence data
at the sections Odonéw and Sandomierz (Fig. 1) suggest that
this interglacial was younger than 149142 ka and older than
118-98 ka (L. Lindner, J. Wojtanowicz, 19974, b).

In the western Volhynian and Podolian Uplands, this
interglacial is very well indicated by a lower part of the soil
complex of the type Horokhov, a part of which represents an
illuvial horizon (B) of a forest soil (A. B. Bogutsky, T. D.
Morozova, 1981). This soil complex (Fig. 2) is preserved at
the top of the older upper loesses at the sections Przemyslov,
Bojanice, Korshov and Remenev (Figs. 1 and 3) and of sandy
sediments at the section Korshov (Figs. 1 and 3). Thermol-
uminescence data from loesses that form a substrate of this
soil complex at the section Bojanice and from the overlying
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younger loesses, enable to determine the age of the recorded
soil-forming processes during the Eemian, between 150 and
120 ka.

VISTULIAN GLACIATION (V)

During this glaciation the whole described area (Fig. 1)
occurred in an extraglacial zone — in a periglacial environ-
ment that favoured loessy, slope and valley deposition, inter-
rupted by short (interstadial) weathering-soil processes (¢f. J.
E. Mojski, 1965). Loesses of this glaciation (VL at Fig. 2),
named the younger loesses (J. Jersak, 1973; H. Maruszczak,
1991), occupy a vast area (Fig. 1). Their thermoluminescence
datings at many sections (among others Wachock, Sando-
mierz, Nieledew, Tyszowce, Wozuczyn) suggest that loessy
deposition lasted from about 120118 ka to about 15 ka and
was interrupted during 3—4 interstadial warmings. Develop-
ment of slope processes and fluvial activity of that time
favoured alluvial deposition in the valleys, development of
supra-inundation terraces of most rivers and interfingering
with deluvial deposits, named by W. Pozaryski (1953) the
sands of high deposition. Periglacial conditions of this time
favoured development of frost weathering and of various frost
structures, preserved mainly at the loessy sections (A. Jahn,
1951), and corresponding to the main development phase of
blocky fields in the Holy Cross Mts. (T. Klatka, 1962).

In the western part of the Volhynian and Podolian Up-
lands, this glaciation is also expressed by deposition of several
loesses, well preserved at key sections of this area (Fig. 1). At
most of them (Novovolynsk, Przemyslov, Bojanice, Korshov,
Remenev), these loesses (VL at Fig. 2) and the separating
initial tundra (interstadial?) soils have been deformed by
solifluction (congelifluction) and pseudomorphs of frost wed-
ges, thus indicating a presence of permafrost in that time.
Thermoluminescence datings of these loesses at the section
Bojanice suggest their deposition from about 120 ka to about
22 ka.

ATTEMPT OF CORRELATION

Presented geologic, biostratigraphic, palacopedologic and
thermoluminescence data for glacial and loessy deposits in
southeastern Poland and northwestern Ukraine, enabled
correlation of the main stratigraphical units of the Pleistocene
in this area (Fig. 2). In this part of the paper, an attempt is
undertaken to correlate them to similar units of the Quaternary
of Western Europe and of a wider area in mid-eastern Europe
(Fig. 5).

According to the Dutch scientists (among others W. H.
Zagwijn, 1989), the earliest part of the Quaternary in Western
Europe is composed of two cold stages: Praetiglian and Ebu-
ronian, represented by the Harderwijk Formation with the
Fennoscandian material (¢f. J. de Jong, G. C. Maarleveld,
1983), and two warm stages: Tiglian and Waalian (Fig. 5). In
Germany (cf. L. Eissmann, 1994), the equivalents are the

other two cold stages: Mulde and Wyhra, and two warm
stages: Wyhra-Mulde and Pleisse-Wyhra (Fig. 5). In mid-
eastern Europe and particularly in Poland, this part of the
Quaternary is named the pre-Pleistocene or the proto-Pleis-
tocene, and considered for a preglacial part of the Quaternary
(cf. S. Z. Rézycki, 1980). In Poland (¢f. M. D. Baraniecka,
1991), it is also subdivided into two cold stages: Rézcian and
Otwockian, and two warm stages: Ponurzycian and Celesty-
novian (Fig. 5). In the Ukraine (¢f. M. F. Veklich, 1979) they
should correspond to two coolings: Berezan and Ilyichevsk,
and two warmings: Kryzhanov and Shirokino (Fig. 5).

The Pleistocene itself, comprisin glacial after S. Z.
Rézycki (1980) a glacial part of the Quaternary, starts with
the first advance of the Scandinavian ice-sheet in the area of
mid-eastern Europe (¢f. L. Lindner, L. Marks, 1994). This
advance, in Poland (¢f. S. Z. Rézycki, 1961; L. Lindner,
1988¢) as well as in Belarus (¢f. L. N. Voznyachuk, 1985; Y.
K. Yelovicheva, 1997), is named the Narevian Glaciation
(Fig. 5). In the Ukraine, it can correspond to the cooling
Priazovye (cf. M. F. Veklich, 1979). In western Europe, this
glaciation corresponds to the cooling Menapian (¢f. W. H.
Zagwijn, 1989), with distinct supply with Fennoscandian
material (Enschede Formation) in the Netherlands (cf. I. de
Jong, G. C. Maarleveld, 1983; J. Mangerud et al., 1996), and
the cooling Pleisse (Fig. 5), with favourable conditions for
deposition of the Mahlis Loess IV (cf. L. Eissmann, 1994).
According to H. Maruszczak (1996), deposition of this loess
should be rather connected with a younger cooling, correlated
to %0 stage 18.

The younger stratigraphic unit is represented by a warm-
ing, corresponding in Poland to the multi-optimal Podlasian
Interglacial, a part of which has received a very good palyno-
logical evidence lately (Augustovian Interglacial) at the sec-
tion Szczebra near Augustéw (cf. Z. Janczyk-Kopikowa,
1996). In Belarus, this stratigraphical position seems to be
occupied by the Minsk = Korchevo Interglacial (¢f. L. N.
Voznyachuk, 1985; Y. K. Yelovicheva, 1997), and in the
Ukraine (¢f M. F. Veklich, 1979) — by the warming Marto-
nosha(?). In the Netherlands, this warming should be repre-
sented by the Bavelian Interglacial, together with the younger
Interglacial I within the Cromerian Complex (¢f. W. H. Zag-
wijn, 1989). In Germany, this stratigraphic position is occu-
pied by the earliest warming within the Thuringian Complex
— favourable for development of the Lower Mahlis Palaeosol
(cf. L. Eissmann, 1994).

In Poland, the next stratigraphical units of the Pleistocene
(Fig. 5) are the three South-Polish Glaciations: Nidanian,
Sanian 1, Sanian 2 and the separating two interglacials: Mato-
polanian and Ferdynandovian (cf. L. Lindner, 1991g, b; L.
Lindner, L. Marks 1994; L. Lindner, J. Wojtanowicz 1996,
1997a, b). In the Ukraine, this part of the Pleistocene (cf. M.
F. Veklich, 1979) is subdivided into two coolings: Sula and
Tiligul, with the separating Lubny Warming (Fig. 5), and in
Belarus — three glaciations with two separating interglacials
(cf. L. N. Voznyachuk, 1985; Y. K. Yelovicheva, 1997). In
the Netherlands, this part of the Pleistocene is occupied by the
Glacial A and the Glacial B (Elsterian I) within the Cromerian
Complex, and the following Elsterian II Glaciation (¢f. W. H.
Zagwijn, 1989). In Germany, the two older coolings are
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indicated by deposition of the Mahlis Loess III and II, the
cooling 3 — by deposition of the Mahlis Loess I and two tills
of the Elsterian II Glaciation (Fig. 5). According to H. Ma-
ruszczak (1996), the Mahlis Loess ITI should be correlated to
the Sula Horizon in the Ukraine, the Mahlis Loess IT — to the
younger Sanian 1 Glaciation and the Mahlis Loess I — to the
Sanian 2 Glaciation.

The following younger stratigraphical units of the Pleis-
tocene are represented in Poland by the interglacials: Mazo-
vian and Zbgjnian, separated by the Liviecian Glaciation (¢f.
L. Lindner, 1991a). In Belarus, they correspond to the inter-
glacials: Alexandriysky and Grodnensky = Smolensky(?),
with a separating pre-Dnieper Cooling (cf. L. N. Voznyachuk,
1985; Y. K. Yelovicheva, 1997). In the Ukraine, these inter-
glacials should be correlated to development of the soils Sokal
and Luck (cf. A. B. Bogutsky et al., 1980), whereas deposition
of the loess Orel — to a separating cooling (¢f. M. F. Veklich,
1979). In Western Europe, the older of these interglacials is
described in Germany as the Holsteinian s.s., whereas the
younger — as the Reinsdorf Interglacial, and a separating
cooling is the Fuhne cold phase (¢f. B. Urban, 1995). In
France, Praclaux and Landos are the equivalents of these
interglacials (¢f. J. L. de Beaulieu, M. Reille, 1995).

Still younger stratigraphical units of the Pleistocene are
indicated in mid-eastern as well as in Western Europe by two
separate advances of the Scandinavian ice-sheet. In Poland
they are represented by two Middle-Polish Glaciations: Odra-
nian and Wartanian, and by the separating Lubavian = Lubli-
nian Interglacial (Fig. 5). In Belarus, they correspond to the
Dnieper and Sozh Glaciations, and to the separating Shklov
Interglacial (¢f. Y. K. Yelovicheva, 1997), and in the Ukraine
— to the Dnieper Glaciation and the younger one, indicated
by deposition of the loess Tyasmin and the separating inter-
glacial, favourable for development of a mid-loessy Korshov
soil (Fig. 5). In Western Europe, a position between the older
(Saale I = Drenthe) and the younger glaciation (Saalian II +
IIT = Warthe) is occupied among others by sediments of the
Riigen Interglacial (¢f. A. G. Cepek, 1986), and probably, also
by sediments of the Schéningen Interglacial (¢f. B. Urban,
1995).

The youngest main stratigraphical units of the Pleistocene
in mid-eastern and Western Europe are the Eemian Intergla-

cial, well represented among others by the soil Horokhov, and
the following Vistulian (Weichselian, Valday) Glaciation.
These units are so univocally identified that their correlation
is undoubtful in the described area.

FINAL REMARKS

Presented materials prove that the Quaternary sequence in
southeastern Poland and the northwestern Ukraine forms a
basis to distinguish the main 15 climatostratigraphical units
of the Pleistocene (the glacial Quaternary) in this area, Ter-
minology used in Polish publications (among others L. Lind-
ner, 1988¢; L. Lindner, L. Marks, 1994; L. Lindner, J.
Wojtanowicz, 1996, 1997a, b; M. D. Baraniecka, 1990; B.
Stowariska, A. Makowska, 1991; W. Pozaryski ef al., 1994,
1995; H. Maruszczak, 1996) was applied. Eight of these units
are described as separate glaciations (Narevian, Nidanian,
Sanian 1, Sanian 2= Wilgian, Liviecian, Odranian, Wartanian
and Vistulian), and seven — as separate interglacials (Podla-
sian = Augustovian, Malopolanian, Ferdynandovian, Mazo-
vian, Zbgdjnian, Lublinian, Eemian).

Analysis of many dozen of key sections and data from
geological mapping and palacogeographical analysis, also the
present opinion of the authors on maximum extents of the
Scandinavian ice-sheets during the Pleistocene seven glaci-
ations are presented for the described area.

Significant role of loess stratigraphy in making a strati-
graphical scheme of the glacial Quaternary more accurate is
indicated, especially to determine rhythmus of the Quaternary
climatic changes, and particularly a role played by loessy
sections with several horizons or complexes of palacosols.

Attempt of correlation of the main climatostratigraphical
units of the Quaternary in Western and mid-eastern Europe is
presented. It proves exceptional significance of the area to the
south of the Baltic Sea as the part of Europe with traces of
most continental glaciations and their possible correlation
with the Late and Middle Pleistocene loessy-creating cycles.

Translated by Leszek Marks

REFERENCES

BARANIECKA M. D. (1990) — Revision proposals of the Quaternary
stratigrapfy for the Detailed Geological Map of Poland 1:50 000 in the
light of main stratigraphic survey results in the recent 20 years (in Polish
with English summary). Kwart. Geol., 34, p. 149-166, no. 1.

BARANIECKA M. D. (1991) — Section RéZce against main sections of
preglacial deposits in southern Mazowsze (in Polish with English sum-
mary). Prz. Geol., 39, p. 254-257, no, 5/6.

BINKA K., MARCINIAK B., ZIEMBINSKA-TWORZYDLO M. (1987) —
Palynologic and diatomologic analysis of the Mazovian Interglacial
deposits in Adaméwka, Sandomierz Lowland (in Polish with English
summary). Kwart. Geol., 31, p. 453470, no. 3/4.

BOGUCKI A. B., BOGUCKI A., WOLOSZYN P. (1994) — Reperowy
profil Bojanice i niektére problemy badawcze lessowo-glebowych serii

peryglacjalnych plejstocenu. In: Ogélnopolski Zjazd Polskicgo To-
warzystwa Geograficznego. Przew. wycieczek, p. 246-252. Lublin.

BOGUCKI A. B., MARUSZCZAK H., NAWROCKI J. (1995) — Strati-
graphic and paleogeographic interpretation of analysis results of mag-
netic susceptibility of loesses at Bojanice (NW Ukraine), Ann, UMCS,
Sect. B, 50, p. 51-64.

BOGUTSKY A. B. (1987) — The main paleosoil and loessial horizons of
the periglacial loessial — soil series of Pleistocene in the south-west of
the East-European Platform (in Russian with English summary). In:
Stratigraphy and correlation of the marine and continental sediment of
the Ukraine. Collec. Procs., Nauk. Dumka, p. 47-52.



84 L. Lindner, J. Wojtanowicz, A. B. Bogutsky

BOGUTSKY A. B. etal. (1980)—Opomye razrezy y krayevye obrazovanya
materikovykh oledenenyi zapadnoy chasty Ukrainy. Inst. Geol. Nauk
AN USSR, Preprint, 80-17. Kiev.

BOGUTSKY A. B., MOROZOVA T. D. (1981) — On the structure of the
Gorokhov fossil soil complex at the Volynian Upland and its analogs in
Poland (in Russian), In: Problems of Pleistocene palacogeography in
glacial and periglacial regions (eds. A. A. Velichko, V. P. Grichuk), p.
128-151. Nauka,

BURACZYNSKI J. (1986) — Extent of the Odra (Saalian) ice-sheet in
eastern Poland (in Polish with English summary). Prz. Geol,, 34, p.
684-689, no. 12.

BURACZYNSKI J., BUTRYM J., WOJITANOWICZ J. (1982) — Lublin
Interglacial in Polichna on the Lublin Upland (in Polish with English
summary), Ann, UMCS, Sect. B, 37, p. 43-60.

BURACZYNSKI J., BUTRYM J., BRZEZINSKA T. (1991) — Quaternary
escarpment zone of the Roztocze Upland. In: Geneza, litologia i straty-
grafia utworéw czwartorzedowych (ed. A. Kostrzewski) (in Polish with
English summary). UAM Ser. Geogr., 50, p. 389-400.

BUTRYM J., GERLACH T. (1985) — Contribution 4 la chronostratigraphie
des dépots de glaciation Cracovienne (Mindel) dans lavant-pays de
Dynéw (in Polish with French summary). Stud. Geomorph. Carpatho-
Balcan., 19, p. 29-35.

BUTRYM J., MARUSZCZAK H., WOITANOWICZ J. (1987) — Chronos-
tratigraphy of Pleistocene deposits bearing an interglacial flora at
Hamemia (Carpathian Foredeep). Stud. Geomorph. Carpatho-Balcan.,
21, p. 43-38,

BUTRYM J., MARUSZCZAK H., WOITANOWICZ J. (1988) — Thermol-
uminescence chronology of the Sanian (=Elsterian II) inland-ice deposits
in the San and upper Dniester River Basins (in Polish with English
summary). Ann. Soc. Geol, Pol,, 58, p. 191-205, no. 1-2.

CEPEK A. G. (1986) — Quaternary stratigraphy of the German Democratic
Republic. In: Quaternary glaciations in the Northern Hemisphere (eds.
V. Sibrava er al.). Quatern, Sc. Rev., 5, p. 359-364. Pergamon Press.
Oxford.

DE BEAULIEU J. L., REILLE M. (1995) — Pollen records from the Velay
craters: a reviev and correlation of the Holsteinian Interglacial with
isotopic stage 11. Meded. Rijks Geol. Dienst., 52, p. 59-70.

DE JONG 1., MAARLEVELD G. C. (1983) — The glacial history of the
Netherlands. In: Glacial deposits in North-West Europe (ed. J. Ehlers),
p. 353-356. A. A. Balkema, Rotterdam.

DEMEDIUK M. S., DEMEDIUK Y. N. (1988) — Dnicslﬁvskiy lednikoviy
komplex Predkarpatiy. Inst. Geol. Nauk AN USSR, Preprint. Kicv.
DEMEDIUK M. S., DEMEDIUK Y. N. (1995) — Lithological charac-
teristics of the Dniester glacial complex deposits in the Carpathian
Foredeep. In: Glacial deposits in North-East Europe (eds. J. Ehlers eral.),

p. 221-229, A, A, Balkema. Rotterdam,

DOLECKI L. (1992) — Eo- and Mesopleistocene sediments of the Hrubie-
széw areain light of thermoluminescence datings (in Polish with English
summary). Ann. UMCS, Sect. B, 47, p. 67-100.

DOLECKI L. (1995) — Litologia i stratygrafia mezoplejstoceriskich utwo-
réw lessowych poludniowo-wschodniej czgéci Wyzyny Lubelskiej. Roz-
prawy habilitacyjne UMCS, 51. Lublin, '

DOLECKI L., WOITANOWICZ J. (1992) — Lithology and stratigraphy of
Pleistocene sediments in the southwestern Wiodawa Elevation, Lublin
Polesie (in Polish with English summary). Ann. UMCS, Sect. B, 47, p.
25-65.

DOLECKI L., GARDZIEL Z., NOWAK J. (1991) — New site the Ferdy-
nandéw Interglacial at Sosnowica, Lublin Polesie. In: Geneza, litologia
i stratygrafia utworéw czwartorzgdowych (ed. A, Kostrzewski) (in Pol-
ish with English summary). UAM Ser. Geogr., 50, p. 409417,

DOLECKI L., HARASIMIUK M., WOJITANOWICZ J. (1994) — Strati-
graphy of glacial formation of the Middle and Upper Pleistocene in
south-east Poland (in Polish with English summary). Ann. UMCS, Sect.
B, 49, p. 19-31.

DOLECKI L., EANCZONT M., NOWAK J. (1996) — Mesopleistocene
glacial sediments in borderland between Poland and Ukraine. In: Geneza,
litologia i stratygrafia utworéw czwartorzgdowych (ed. A, Kostrzewski)
(in Polish with English summary). UAM Ser. Geogr., 57, p. 83-95.

EISSMANN L. (1994) — Grundziige der Quartigeologie Mitteldeutschlands
(Sachsen, Sachsen—Anhalt, Siidbrandenburg, Thiiringen). In: Das Quar-
tir Mitteldeutschlands (eds. L. Eissmann, T. Litt). Altenburger Naturwis.
Forsch., 7, p. 55-135.

GLAZEK J., KOWALSKI K., LINDNER L., MEYNARSKI M., STWO-
RZEWICZ E., TUCHOLKA P., WYSOCZANSKI-MINKOWICZ T.
(1977) — Cave deposits at Kozi Grzbiet (Holy Cross Mts., Central
Poland) with vertcbrate and snail fauna at the Mindelian /Mindelian I
Interglacial and its stratigraphic correlations, Proc. 7 Intern. Speleol.
Congr., p. 211-214, Sheffield.

GELAZEK J., LINDNER L., WYSOCZANSKI-MINKOWICZ T. (1976) —
Interglacial Mindel /Mindel II in fossil-bearing karst deposits at Kozi
Grzbiet in the Holy Cross Mis. Acta Geol. Pol,, 21, p. 241-264, no. 2.

GRICHUK V. P., GURTOVAYAE.E. (1981) — Interglacial lacustrine-bog
deposits near the village Krukenichi (in Russian). In: Problem of Pleis-
tocene palacogeography in glacial and periglacial regions (eds. A, A.Ve-
lichko, V. P. Grichuk). Nauka, p. 59-91.

HARASIMIUK M., MARUSZCZAK H., WOJTANOWICZ J. (1988) —
Quaternary stratigraphy of the Lublin region, southeastern Poland. Qu-
atern. Stud. in Poland, 8, p. 15-25.

JAHN A, (1951) — Cryoturbate phenomena of the contemporary and of the
Pleistocene periglacial zone (in Polish with English summary). Acta
Geol. Pol., 2, p. 159-290, no. 1-2.

JANCZYK-KOPIKOWA Z. (1991) — The Ferdynandéw Interglacial in
Poland. Geol. Quart,, 35, p. 71-80, no. 1,

JANCZYK-KOPIKOWA Z. (1996) — Temperate stages of the Mesopleis-
tocene in NE Poland (in Polish with English summary). Biul. Pasistw.
Inst. Geol., 373, p. 49-66.

JANCZYK-KOPIKOWA Z., ZARSKI M. (1995) — The Ferdynandéw
Interglacial at Stanistawice near Kozienice (Central Poland). Acta Pa-
lacobot., 38, p. 7-13, no. 1.

JERSAK J. ( 1973) —Lithology and stratigraphy of the loess on the southern
Polish Uplands (in Polish with English summary). Acta Geogr. Lodz.,
32.

JURKIEWICZOWA [., MAMAKOWA K., RUHLE E. (1973) — Middle
Pleistocene deposits south of Wysmierzyce, near Nowe Miasto on the
Pilica River (in Polish with English summary). Fol. Quater., 43.

KLATKA T. (1962) — Champs de pierres de Eysogéry origine et age (in
Polish with French summary). Acta Geogr. Lodz., 12,

KWAPISZ B., SZAJN J. ( 1987) — Nowe dane na temat pozycji stratygra-
ficznej Zwiréw z péinocnego sktonu Plaskowyzu Kolbuszowskiego. In:
Trzecio- i staroczwartorzedowe zwiry Kotliny Sandomierskiej (ed. J.
Rutkowski). Mat. Symp. AGH, p. 58-62. Krakdéw.

LASKOWSKA-WYSOCZANSKA W. (1967) — The interstadial of the
Cracovian glaciation from Jasionka near Rzeszéw (in Polish with Eng-
lish summary). Acta Geol. Pol., 17, p. 495-505, no. 3.

LASKOWSKA-WYSOCZANSKA W. (1971) — Quaternary stratigraphy
and palacogeomorphology of the Sandomierz Lowland and the foreland
of the Middle Carpathians (in Polish with English summary). Stud. Geol.
Pol., 34. .

LASKOWSKA-WYSOCZANSKA W. (1981) — The Quatemary vertical
movements in middle and east part of Sandomierz Depression. In:
Wspélczesne i neotektoniczne ruchy skorupy ziemskiej w Polsce (in
Polish with English summary). Mat. Il Symp., p. 207-221. Wroclaw.

LASKOWSKA-WYSOCZANSKA W, (1987) — Stratigraphic position of
the interglacial deposits in Adaméwka near Tarnogréd (Sandomierz
Lowland) (in Polish with English summary). Kwart. Geol., 31, p. 441-
452, no, 2-3.

LASKOWSKA-WYSOCZANSKA W, (1992) — Types and age of the fossil
lake basins in the eastern part of the Sandomierz Basin (in Polish with
English summary). Stud. Geol. Pol., 99, p. 93-104.

LINDNER L. (1980) — An outline of chronostratigraphy of the Quaternary
in the Géry Swigtokrzyskie Mis. region (in Polish with English sum-
mary). Kwart. Geol., 24, p. 689-710, no. 3.

LINDNER L. ( 1988a) — Glacial and interglacial units of the Pleistocene in
the Holy Cross Mis. (in Polish with English summary), Prz. Geol., 36, p.
31-39, no. 1.

LINDNER L. (1988b) — Glacial and interglacial units of the Pleistocene in
the Miechéw Upland and Nida Basin (in Polish with English summary).
Prz. Geol., 36, p. 140148, no. 3.

LINDNER L. (1988¢) — Stratigraphy and extents of Pleistocene continental
glaciations in Europe. Acta Geol. Pol., 38, p. 63-83, no. 1-4.

LINDNER L. (1991a)— Stratigraphy of main Pleistocene loess horizons and
paleosols in mid-eastern Europe. Acta Geol. Pol., 41, p. 85-100, no. 1-2.



Stratigraphy of Pleistocene in SE Poland and NW Ukraine.. 85

LINDNER L. (19915) — Main units of subdivision of Pleistocene of Poland.
In: Geneza, litologia i stratygrafia utworéw czwartorzgdowych (ed. A.
Kostrzewski) (in Polish with English summary). UAM Ser. Geogr., 50,
p. 519-530.

LINDNER L. (1991c) — Problems of correlation of main units of the
Quaternary of mid-western Europe (in Polish with English summary).
Prz. Geol., 39, p. 249-253, no. 5-6.

LINDNER L. (1995) — Till sequences and local moraines in the Holy Cross
Mountains area in central Poland. In: Glacial deposits in north-east
Europe (eds. J. Ehlers et al.), p. 329-337. A. A. Balkema. Rotterdam,

LINDNER L., BRYKCZYNSKA E. (1980) — Organogenic deposits at
Zb6jno by Przedbdrz, western slopes of the Holy Cross Mts, and their
bearing on stratigraphy of the Pleistocene of Poland, Acta Geol. Pol., 30,
p. 155-163, no. 2.

LINDNER L., MARKS L. (1994)— Pleistocene glaciations and interglacials
in the Vistula, the Oder, and the Elbe drainage basins (Central European
Lowland). Acta Geol. Pol., 44, p. 153-165, no. 1-2.

LINDNER L., MARUSZCZAK H., PALIENKO V. P., WOITANOWICZJ.
(1991) — Extents and chronology of stadial advances of the Saalian T ice
sheet between the Odra and Dnieper Rivers. Ann. UMCS, Sect. B, 46, p.
139-153. ’

LINDNER L., PROSZYNSKI M. (1979) — Geochronology of the Pleis-
tocene deposits at Wachock, northern part of the Holy Cross Mts. Acta
Geol, Pol,, 29, p. 121-131, no. 1.

LINDNER L., WOITANOWICZ J. (1996) — Prdba korelacji schematdw
stratygraficznych plejstocenu wyzyn poludniowopolskich. In: Mat. 111
Konf. , Stratygrafia plejstocenu Polski”, p. 25-26. Wigry.

LINDNER L., WOITANOWICZ J. (1997a) — Outline of correlation of
stratigraphical subdivisions of the Pleistocene in the South Polish Up-
lands (in Polish only). Prz. Geol,, 45, p. 76-80, no. 1.

LINDNER L., WOITANOWICZ I. (19975) — Glacial and interglacial units
in the Pleistocene of the South-Polish Uplands. Quatern. Stud. in Poland,
14, p. 53-69.

LANCZONT M. (1995) — Warunki paleogeograficzne akumulacji oraz
stratygraficzne zréZnicowanie utwordéw lessowych we wschodniej
czgsci Pogorza Karpackiego. Rozprawy habilitacyjne UMCS, 50. Lu-
blin.

LANCZONT M., BUTRYM J., PEKALA K. (1988) — Stratigraphic and
palacogeographic significance of Quaternary deposits from the Optyn
Hill near Przemy$l, East Carpathians. Quatern. Stud. in Poland, 8, p.
T79-84.

MANGERUD J., JANSEN E., LANDVIK I. Y. (1996) — Late Cenozoic
history of the Scandinavian and Barents Sea ice sheets. Global and
planetary change, 12, p. 11-26. Elsevier.

MARUSZCZAK H. (1976) — Loess stratigraphy of south-eastern Poland (in
Polish with English summary). Biul. Inst. Geol., 297, p. 135-175.

MARUSZCZAK H. (1991) — Stratigraphical differentiation of Polish
loesses. In: Podstawowe profile lesséw w Polsce (ed. H. Maruszczak) (in
Polish with English summary). Wyd. UMCS, p. 13-35, Lublin,

MARUSZCZAK H. (1996) — Stratigraphic correlation of Polish, Ukrainian
and German loesses (in Polish with English summary). Biul. Paristw.
Inst. Geol., 373, p. 107-115.

MARUSZCZAK H., DOLECKI L., LANCZONT M. (1992) — Possibility
of application of thermoluminescence method for dating Quaternary
deposits older than 0.3-0.5 Ma (in Polish only). Prz. Geol., 40, p.
538-541,n0.9.

MOISKIJ. E. (1965) — Loess stratigraphy in the drainage basin of the lower
Huczwa river in the Lublin Upland (in Polish with English summary).
Biul. Inst. Geol., 187, p. 145-216.

MOIJSKI J. E. (1969) — Stratigraphy of Meso-Pleistocene glacial deposits
(in Polish with English summary). Kwart. Geol., 13, p. 385407, no. 2.

NAWROCKI J., WOJICIK A., BOGUCKI A. B, (1996) — The magnetic
susceptibility record in the Polish and western Ukrainian loess — palae-
osol sequences conditioned by palacoclimate. Boreas, 25, p. 161-169.

NITYCHORUK J. (1991) — Glacial deposits in the Tarnéw Plateau (S
Poland) and the problem of Dunajec outflow during the San 2 (= Elsterian
1) Glaciation. Ann, UMCS, Sect. B, 46, p. 187-200.

POZARYSKI W. (1953) — The Pleistocene in the Vistula gap across the
southern Uplands (in Polish with English summary). Pr. Inst. Geol., 9.

POZARYSKI W., MARUSZCZAK H., LINDNER L., (1994) — Chronos-
tratigraphy of Pleistocene deposits and evolution of the Middle Vistula

River Valley with particular of attention to the gap through the South
Polish Uplands (in Polish with English summary). Pr. Pasistw. Inst. Geol.,
147.

POZARYSKI W., MARUSZCZAK H., LINDNER L. (1995) — The four
Scandinavian glaciations in the Vistula gap of South Polish Uplands.
Bull. Pol. Acad. Sc. Earth Sc., 43, p. 17-27, no. 1.

ROZYCKI S. Z. (1961) — Middle Poland. Guide-book of excursion. From
the Baltic to the Tatras, 2 (1), VIth INQUA Congress. PWN, L6dZ.
ROZYCKIS.Z. (1980)— Principles of stratigraphic subdivisions of Quater-

nary of Poland. Quatern. Stud. in Poland, 2, p. 99-106.

RUHLE E. (1952) — Geological profile of the Quaternary in Barkowice
Mokre near Sulejow (in Polish with English summary). Biul. Paristw.
Inst. Geol., 66, p. 219-243.

RZECHOWSKI J. (1986) — Pleistocene till stratigraphy in Poland. In:
Quaternary glaciations in the Northern Hemisphere (eds. V. Sibrava et
al.). Quatern. Sc. Rev., 5, p. 365-372. Pergamon Press. Oxford.

RZECHOWSKI J. (1996a) -— The Ferdynandovian Interglacial in the stra-
totype profile at Ferdynandéw (southeastern Mazowsze) (in Polish with
English summary). Biul. Paristw. Inst. Geol., 373, p. 161-171.

RZECHOWSKI J. (19965) — The Ferdynandovian Interglacial and its
stratigraphical position in the Middle Pleistocene in Europe. In: The early
Middle Pleistocene in Europe (ed. Ch.Turner), p. 279-293. A. A. Balke-
ma. Rotterdam.

SHELKOPLYAS V. N. et al. (1985) — Khronologya obrazovany lessovoy
y lednikovoy formatsy zapadnoy chasty USSR y sopredebnykh territory,
Inst. Geol. Nauk AN USSR, Preprint 85-18. Kiev.

SHELKOPLYAS V, N., KHRISTOFOROVA T. F. (1987) — Evidences of
the Early Pleistocene glaciation in the territory of the Ukraine. Nauk.
Dumka, p. 7-14. Kiev.

SLOWANSKA B., MAKOWSKA A. (1991) — Instrukcja w sprawie op-
racowania i wydania Szczegélowej Mapy Geologicznej Polski w skali
1:50 000. Pasistw. Inst. Geol. Warszawa.

SRODON A. (1984) — Some remarks on the interglacial flora from Hamer-
nia— SE Poland (in Polish with English summary). Acta Palacobot., 24,
p. 53-66, no, 1-2.

URBAN B. (1995)— Palynological evidence of younger Middle Pleistocene
interglacials (Holsteinian, Reinsdorf and Schéningen) in the Schéningen
open cast lignite mine (eastern Lower Saxony, Germany). Meded. Rijks
Geol. Dienst., 52, p. 175-186.

WIEGANKF. (1982) — Ergebnisse magnetostratigraphischer Untersuchun-
gen im hiheren Kiinozoikum der DDR. Z. Geol. Wiss., 10, p. 737-744,
no. 6.

WOIJTANOWICZ J. (1984) — Stratigraphy of the Quaternary in the Lublin
Coal Basin (in Polish with English summary). Ann, UMCS, Sect. B, 39,
p. 37-44.

WOITANOWICZ J. (1985) — The TL dated profile of the Quaternary
deposits at Giedlarowa (Sandomierz Basin) and its paleogeographic
importance (in Polish with English summary). Stud, Geomorph. Carpa-
tho.-Balcan., 19, p. 37-44.

WOITANOWICZ I, (1995) — Profiles at Brus and Ruda (Lublin Polesie),
and their significance for stratigraphy of the Mesopleistocene in Poland.
Bull. Pol. Acad. Sc. Earth Sc., 43, p. 57-64, no. 1.

WOIJTANOWICZ J. (1996) — Lithology and stratigraphy of the Middle
Pleistocene in south-eastern Poland. In: Geneza, litologia i stratygrafia
utwordw czwartorzedowych (ed. A. Kostrzewski) (in Polish with Eng-
lish summary). UAM Ser. Geogr., 57, p. 319-329.

VEKLICH M. F, (1979) — Pleistocene loesses and fossil soils of the Ukraine,
Acta Geol. Sc. Hungaricae, 22, p. 35-62, no. 1-4.

VOZNYACHUK L. N. (1985) — Problemy glaciopleistotsena vostochnoev-
ropeyskoy ravniny. In: Problemy pleistotsena, p. 8-55. Nauka y Tekhni-
ka, Minsk.

YELOVICHEVA Y. K. (1997) — Palinologicheskiye kriterii stratigrafiy
pleistotsenovykh mezklednikovykh otlozheniy Belarusiy. In: Quater-
nary deposits and neotectonics in the area of Pleistocene glaciations.
Abstract volume of the Field Symposium, p. 16. Minsk.

ZAGWIIN W. H. (1989) — The Netherlands during the Tertiary and the
Quaternary: A case history of Coastal Lowland evolution. Geol. Mijn.,
68, p. 107-120. Kluwer Acad. Publ. Dordrecht.

ZARSKI M. (1990) — Results of absolute age dating with TL method from
deposits of the Warta glacial stage in vicinity of Dgblin (in Polish only).
Prz. Geol., 38, p. 506-508, no. 11.



86 L. Lindner, J. Wojtanowicz, A. B. Bogutsky

ZARSKI M. (1994) — Extent of the Liwiec (Wieprz) Glaciation of the
Middle Vistula River Valley (Central Poland) in light of age determina-

tion with the use of TL method (in Polish only). Prz. Geol,, 42, p.
285-286,no. 4.

GLOWNE JEDNOSTKI STRATYGRAFICZNE PLEJSTOCENU SE POLSKI I NW UKRAINY ORAZ ICH
KORELACJA NA OBSZARZE ZACHODNIEJ I SRODKOWO-WSCHODNIEJ EUROPY

Streszczenie

Na podstawie analizy 42 reperowych profiléw osadéw lodowcowych,
jeziornych, rzecznych, jaskiniowych i lessowych, z zachowanymi w nich
glebami kopalnymi (fig. 1), dokonano charakterystyki i korelacji 15 gtéwnych
jednostek podziatu stratygraficznego plejstocenu SE Polski i NW Ukrainy.
Osiem jednostek reprezentuje odrgbne zlodowacenia (narwi, nidy, sanu 1,
sanu 2 = wilgi, liwea, odry, warty i wisly), siedem — odrgbne interglacjaty
(podlaski = augustowski, matopolski, ferdynandowski, mazowiecki, zbéjno-
wski, lubawski = lubelski i eemski). Poza ostatnim zlodowaceniem ladolody
skandynawskie wkroczyly na opisywany obszar pozostawiajac osady i formy
rzeZzby wyznaczajace ich maksymalne zasiegi (fig.1).

Prezentowane opracowanie §ci§le nawiazuje zaréwno do wezesniejszej
korelacji osadéw lodowcowych i lesséw oraz osadéw jeziornych i gleb
kopalnych na obszarze wyzyn potudniowopolskich (por. L. Lindner, J. Woj-
tanowicz, 1997b), jak tez do prac dotyczacych korelacji stratygraficznej
less6éw polskich i ukrairiskich (por. A. B. Boguckiiin., 1995; H. Maruszczak,

1996; J. Nawrocki i in., 1996). Dzigki tym pracom i uzyskanym materialom
przedstawiono nowa probe korelacji wiekowej osadéw czwartorzgdowych
zachowanych w profilach stratygraficznych w Kotlinie Sandomierskiej, na
péinocnym przedpolu Karpat oraz Wyzynie Wolyriskiej i Podolskiej (fig. 3 i
4). Z uzyskanych ta droga danych wida¢ jak wazna role nalezy przypisac
stratygrafii lessowo-glebowej przy uscislaniu schematu stratygraficznego
czwartorzedu (fig. 2).

Caloéé zebranych materialéw pozwolila na podjgcie préby korelacji
gléwnych jednostek podziatu stratygraficznego czwartorzedu zachodniej i
$rodkowo-wschodniej Europy (fig. 5). Korelacja ta dowodzi wyjatkowego
znaczenia SE Polski i NW Ukrainy jako obszaru, gdzie zachowaly sie $lady
pobytu ladolodéw skandynawskich w czasie 7 kolejnych zlodowaceri (od
narwi do warty) oraz gdzie istnieje najlepsza mozliwo$é korelacji tych
zlodowaceii z lessami akumulowanymi zaréwno w strefach brzeznych zlo-
dowaceii, jak tez w warunkach ekstraglacjalnych.



