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Abstract. Residues of glacial deposits of the South Polish Glaciations (Sanian 
1, Sanian 2) and occurring below them the Prepleistocene gravels and sands of the 
Witów Series, the Miocene Krakowiec Clays and the Upper Cretaceous marls, underlie 
loesses in the southeastern part of the Miechów Upland. The lower and upper older 
loesses (Odranian, Wartanian) separated by the „Tomaszów” type paleosol (Lubawian = 
Lublinian) have been distinguished within them. The „Nietulisko” type paleosol (Eemian 
— Early Vistulian) occurs above upper older loesses, covered by middle and upper 
younger loesses (Vistulian) separated by an interstadial paleosol of the „Komorniki” type 
(Grudziądz Interstadial).
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INTRODUCTION

During the last decade field work under the first author’s supervi­
sion on the Quaternary section of the southeastern part of the Mie­
chów Upland (L. Cuprzyńska 1986, W.Dębek 1981, J. Janiec 1983, 
E.Patoleta 1983, I.Sędłak 1983, A.E.Siennicka 1992), previous in­
vestigations ofJ.Lyczewska (1948), R. Gradziński, R. Unrug (1959), 
M.Kucia-Lubelska (1966), S. Dżułyński et al. (1968), T. O s mois ki 
(1972a), A.Walczówski (1972, 1978, 1979, 1982, 1984), M.Tyczyńska 
(1978) and P.Radzki et al. (1989, 1992), together with results of earlier 
(L.Lindner, A.E.Siennicka 1994) and new TL* datings, as well as 14C 
datings (S.W. Alexandrowicz, J.Jersak 1991) and paleomagnetic data

* TL datings made by the Laboratory of the University of Gdansk, subject: BW 
1206/16.
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(J. N a w r o c k i, A. W ó j c i k 1990) formed basis to present loess chronostra- 
tigraphy and the Quaternary bedrock in this part of the Miechów Upland. 
In this region — at Odonów near Kazimierza Wielka — a key loess section 
in Poland over a till residue there is a loess separated by two interglacial 
paleosols (J. Jersak 1973, 1975, J. Jersak et al. 1992). Generally, afore­
mentioned investigations give an essential input to detailed stratigraphical 
correlation of main stratigraphical units of Southern and Central Poland.

QUATERNARY BEDROCK

Almost the whole area of the southeastern Miechów Upland is covered by 
loess, accumulation of which was strictly connected with underlying deposits 
and bedrock morphology. In the discussed area (Fig. 1) the bedrock of 
Quaternary is composed of the Upper Cretaceous marls and opokas (Upper 
Campanian — Upper Maestrichtian) (T.Osmólski 1972b), the overlying 
Upper Miocene Krakowiec Clays with intercalations of sandy mudstones and 
sandstones, as well as gypsum and limestones with sulphur (Z. Kry siak 
1986, 1987, T.Osmólski 1972b). These deposits are strongly dislocated 
and form a series of shifted blocks (Fig. 2), connected with longitudinal 
axis of tectonic zones responsible for creation of the Słomniki Graben, the 
Działoszyce Depression and the Nida Graben. They are limited by the 
Kurdwanów-Zawichost tectonic zone from the south (northern border of 
the Carpathian Foredeep).

Detailed observations reveal that dislocations and fractures have the 
pre-Tertiary foundations (T.Osmólski 1972a), renewed to a large de­
gree during two tectonic phases (Z.Krysiak 1986, 1987). The older (Mio­
cene), ended at the Attic Phase, according to A. Wój cik, W. Zuchiewicz 
(1978) and Z. Krysiak (1986) it belongs therefore to the last stage of hori­
zontal displacements connected with the Alpine cycle sensu lato. The youn­
ger stage (Pliocene — Quaternary) represents in opinion of Z.Krysiak 
(1986) the so-called neotectonic displacements, caused by changes in a re­
gional stress field connected with uplifting of the Carpathians and deposition 
of the Carpathian gravels (the Witów Series, the Majdan Gravels) in their 
foreland. During the next stage, gravels and their bedrock were probably 
dislocated (W.Laskowska-Wysoczańska, L.Lindner 1974).

QUATERNARY DEPOSITS

Subdivision of the Quaternary deposits into the Prepleistocene (Pro­
topleistocene, Preglacial) gravels and sands of the Witow Series, into the
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Fig. 1. Geomorphological-geological sketch of the Vistula river-basin between Kraków and 
Nowy Korczyn (after L.Lindner, A.E.Siennicka 1994; partly changed)

Pleistocene accumulation (mainly loesses), and finally into the Holocene 
deposits is clearly observed in the northern margin of the Vistula valley 
between Brzesko Nowe and Nowy Korczyn (Figs. 1 and 2).

PREPLEISTOCENE DEPOSITS

Accumulation of sands and the Carpathian gravels of the Witów Series 
can be connected with the Prepleistocene and probably with the Pliocene 
(Table 1). The mentioned deposits out crop in a marginal area of the Vistula 
River valley between Gruszów in the west and Zabrowarz in the east (Fig. 2).
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Fig. 2. Geological cross section of Quaternary deposits in the southeastern Miechów 
Upland (after L.Lindner, A.E.Siennicka 1994; partly changed)

Detailed mineralogical-petrographical analyses revealed that scarce frag­
ments of a red granite (R. Gradziński, R.Unrug 1959) are not of the 
Scandinavian origin and represent the Carpathian exotics; together with 
a heavy mineral association (M.Kucia-Lubelska 1966) and sandstone 
boulders, they had been deposited by the ancient Raba during the ear­
liest Quaternary (S.Dżulyński et al. 1968). The following detailed field 
investigations comprising among other an analysis of all outcrops of the 
Witów Series (W.Dębek 1981, J.Janiec 1983, J.Rutkowski 1987, 
I.Sędłak 1983, A.E. S iennicka 1992) and TL dating at 925±142 ka 
(L.Lindner 1988a), as well as identification of the paleomagnetic epi­
sode Jaramillo (Fig. 2) and the Brunhes/Matuyama paleomagnetic boun­
dary (J. Nawrocki, A. Wójcik 1990) all determine the Prepleistocene age 
of the sequence. Nevertheless, a deposition began during the Late Pliocene
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and terminated during the first of climatic cooling and warming (Narewian, 
Podlasian) of the Lower Pleistocene.

According to recent investigations, the easternmost area of the Witów 
Series deposits is located near Zabrowarz (A.E.Siennicka 1992) (Fig. 2). 
Sands with gravels up to 4 mm in diameter there, do not include any 
Scandinavian material; they underlie loesses with a paleosol and overlie the 
Krakowiec Clays. Within these sands there is quartz (80-85%), feldspars 
(10-15%) and micas (up to 5%). Heavy mineral content is similar to the one 
identified in the Witów Series by M.Kucia-Lubelska (1966).

EARLY AND MIDDLE PLEISTOCENE DEPOSITS

Early Pleistocene deposits sensu L.Lindner (1988b, 1992) have not 
been determined in the area until now. The Middle Pleistocene is documen­
ted mainly by ice-dammed silts and muds and two horizons of till, the up-
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Table 1. Stratigraphy of Quaternary deposits in the southeastern Miechów Upland. Prepl. 
— Prepleistocene; E.P. — Early Pleistocene; Upper Pl. — Upper Pleistocen; G.Int. — 
Great Interglacial; T — paleosol ’’Tomaszów”; N I — paleosol ’’Nietulisko I”; K — paleosol 
’’Komorniki”; M — Magnetostratigraphy; J — Jaramillo event; Ch — Chegan event

1»O «tag«« 
and aga (ka)

Stratigraphy Proca«««« Sadimanta
Lithology M TL aga (ka)

1
k-13

HOLOCENE
fluvial aroaion «nd accumulation 
daluvial procaaa
•o« proc«««

graval. «and. mud 
tin. day, Band
foaall aoN

2-5d

-117

VISTULIAN

R
 P

L.
aaoMan accumulahon
•on proca«« 
aaoMan accumuiahon

uppar youngar loaaa. «and 
foaall aol -’K" 
mldrMa youngar loaaa
Ml aol - *N 1*

»13.«
N.»♦4.0
«»♦•«
>83.»
47.20.1

Se

r130
EEMIAN

I
•oM proca««
fluvial aroaian and accumulation

foaal aol - *N r
graval« and «and«

6
180

WARTANIAN aaoMan accumulation uppar oldar loaaa V)

7
244

LUBA WIAN >
(T

foaal aol-*T

1

8

-207

ODRANIAN
$

UJ
8

<

z
tr

aaoMan accumulaHon 
fluviopanglaciai accumulaHon

loaar oldar loaaa 
•and. a«. day &

7M.8 ♦47.5
>?»i

9 ZBÓJNIAN ł— UJ

10 LIWIECIAN aroaion and danudaHon no aarMmant«

11 440 MAZOVIAN S S. <

12
472

SANIAN 2 Q
 U glacial, tee dam and 

fluvioparigtacfal accumulahon
W. aft. day 
•and, aH. day

458««
♦83-88
487>70

13-15
502

FERDYNANDOWIAN

s

•roalon and danudaHon no aarMmant»

18
627

SANIAN 1 glacial accumulation Ml

17-19 MAŁOPOLANIAN aroaion and danudaHon noaadlmant»

20 NIDANIAN ioa-dom aocumulaHon day and «Nt ■
21-25 PODLASIAN Q.
26-28 NAREWIAN uj 2

29 CELESTYNOWIAN fluvial aroaion and accumulation graval and «and of 5 •834142

30-36 OTWOCKIAN s! WMw aarlaa ? >40.0

37-40 PONURZYCIAN ?
5

RÓŻCIAN
PLIOCENE 1

per of which is underlain by glaciofluvial sands, muds, silts and ice-dammed 
muds (Fig. 2, Table 1). Residue of the above mentioned tills frequently and 
the so-called older lower and older upper loesses have been connnected to 
the Middle Pleistocene (Fig. 2, Table 1).

Nidanian Glaciation. Deposition of ice-dammed silts and muds 
above the Witów Series in the section Witów B (Fig. 2), described by 
J.Nawrocki and A. Wójcik (1990), can be connected with this glacia­
tion. These deposits, according to the cited authors, have a mixed magnetic 
polarity and are placed at the Brunhes/Matuyama boundary; dated at 730 
ka (Table 1).
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Sanian 1 Glaciation. Probably the lower of the mentioned tills can be 
connnected with this glaciation. It has been noted in a vicinity of Senislawice 
where it is up to 5 m thick; apart of the Scandinavian granites it comprises 
a large amount of erratics from the Holy Cross Mts and lies directly over 
the Miocene silts (Fig. 2). Investigations in the Nida Basin (L.Lindner 
1988a, A.Walczowski 1972) reveal that the till has a smaller extent than 
the overlying upper till.

The authors basing on their own observations and on TL datings 
of the lower till in the Sandomierz Basin at 595±89 ka (B. Kwapisz, 
J. Szajn 1987), the lowermost till in the Vistula gorge across the South 
Polish Uplands at 580-560 ka (W.Laskowska-Wysoczańska 1984), 
667±100 ka and 621±93 ka (W. Pożary ski et al. 1993), and taking into 
consideration that the mentioned datings are consistent with datings of 
overlying and underlying sandy and muddy deposits, maintain their opinion 
that this till should represent the mid-South Polish Glaciation (Sanian 1), 
according to the nomenclature by L.Lindner (1988a).

Ferdynandowian Interglacial. This interglacial is documented in the 
discussed section by absence of the ice-sheet of the older glaciation (Sanian 
1). There is no evidence for erosion-denudation or pedogenetic processes.

Sanian 2 Glaciation. This glaciation is represented in the discussed 
section by glaciofluvial sands, muds and silts, ice-dammed muds and the 
overlying upper till (Fig. 2). Underfill deposits of this glaciation were 
deposited at glacier margin advancing in this part of the Miechów Upland 
from the north and northwest. These deposits have been observed in 
boreholes to the east of Gruszów in a vicinity of Senislawice and Nowy 
Korczyn as well as in the section A at Witów (mentioned by L.Lindner, 
1988a), where TL datings reveal age of 467±70 ka (Fig. 2).

Till above the mentioned deposits is up to 10 m thick, has a considerable 
admixture of the Scandinavian and the Holy Cross Mts. material content, 
and much loess silt. In the presented section area the till is incompletely 
preserved, and occasionally only its lag concentrate mixed with the overlying 
loess (Fig. 2) testifies its previous occurrence in the area. The underloess 
vari-grained deposits with boulders considered for a till residue byJ.Jersak 
et al. (1992) in the Odonów section near Kazimierza Wielka, corresponds 
to this till and the overlying glaciofluvial and ice-dammed deposits. In the 
Kolosy section (Fig. 1), this till and underlying sands have been TL dated at 
455±68 ka and 463±69 ka (L. L i n d n e r 1988a). In the neighbouring area of 
the Tarnów Plateau in the Fiuk section (Fig. 1), this till has been TL dated 
at 518±77 ka and 490±73 ka whereas the underlying glaciofluvial deposits 
with a varve intercalation at 520±78 ka (J.Nitychoruk 1991).
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Great Interglacial (Mazovian sensu lato). Fragmentary preserva­
tion of the above mentioned glaciogenic deposits on the Miechów Upland 
(L. Lindner 1967) and in neighbouring areas is mainly due to long-term 
erosion-denudation processes in this area during the Great Interglacial 
(L.Lindner 1988b, 1992). In the discussed section area these processes 
are expressed by the underloess till residue (Fig. 2), that forms the above 
mentioned lag concentrete. In many outcrops, in which under loess cover 
the upper part of San 2 till is preserved, the upper part of this till was 
transformed by pedogenetic processes similar to what can be observed in 
the Odonów section near Kazimierza Wielka (J. Jersak 1975) and in the 
Kolosy section (E. Pat ole t a 1983). Age of these processes is referred to 
the Great Interglacial (L.Lindner 1988a).

Odranian Glaciation. During the Odranian Glaciation the ice sheet 
reached the northwestern part of the Nida Basin. Its maximal extent 
decided about a fluvioperiglacial accumulation within the discussed area. It 
is documented in the Ławy section by sands, muds and silts up to 12 m 
thick located directly on the Tertiary silts and muds. According to the 
authors’ previous studies they correspond to the San 2 Glaciation. New TL 
datings of these deposits at 283.6±42.5 ka (UG-1897) and more than 239.8 
ka (UG-1898) suggest their younger age and connection with the Odranian 
Glaciation. Most probably, slope processes impose that covering by debris 
mud can correspond to the same phase (Fig. 2).

In the Odonów section near Kazimierza Wielka this stage is represented 
by muddy structure-loess, grey in colour, named the so-called lower older 
loess (J.Jersak et al. 1992) that encloses the paleomagnetic episode 
Chegan (P. T u c h o 1 k a 1977). Examination of heavy mineral content in this 
loess revealed a higher heavy mineral ratio, which suggests larger content 
of resistant particles — zircon, rutile and tourmaline (H.Maruszczak, 
M. Wi lgat 1978).

Lubawian = Lublinian Interglacial. In a discussed area of the Mie­
chów Upland the Lubawian Interglacial is documented by the „Tomaszów” 
type paleosol in the Odonów section near Kazimierza Wielka (J. Jersak 
1973), formed under a forest vegetation. TL datings of these deposits re­
veal the age of 168±27 ka to 120±20 ka (H. Prószyńska-Bor das et 
al. 1987) and point to a warming, considerably younger than the Luba­
wian Interglacial — probably an interstadial within the Wartanian Gla­
ciation (L.Lindner 1988a). Investigations of a heavy mineral content in 
this paleosol reveal an enrichment in resistant particles, probably during 
erosive-pedogenetic processes (H. Maruszczak, M. Wilgat 1978).

Wartanian Glaciation. In the discussed area a thin horizon (up to
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2 m thick) with the „Nietulisko I” type paleosol in its upper part, occurring 
west of Jaksice (Fig. 2) corresponds to the Wartanian Glaciation. In loess 
terminology, this loess is named the upper older loess. In the Odonow 
section near Kazimierza Wielka its youngest layers have been TL dated 
at 118±19 ka to 102±15 ka (H.Proszynska-Bordas et al. 1987). 
Similarly to the older loess, this one has a large content of resistant particles 
(H.Maruszczak, M.Wilgat 1978).

UPPER PLEISTOCENE DEPOSITS

According to commonly accepted stratigraphical subdivision of the Qu­
aternary (L.Lindner 1992, T.Nilsson 1983) the Upper (younger) Ple­
istocene consists of the Eemian Interglacial and the Vistulian Glaciation. 
Pleistocene layers in a northern part of the Vistula River valley are repre­
sented by erosion and accumulation of river, by pedogenetic processes and 
accumulation of the so-called younger loesses (Fig. 2).

Eemian Interglacial. This interglacial is represented by traces of 
erosive-accumulation processes mainly typical for river valleys, and by 
pedogenetic processes typical for loess areas (Table 1).

Traces of the first group of processes consist of fluvial deposits in the 
vicinity of Opatowiec and Senislawice, where they are represented by sands, 
gravels and silty sands. They fill up paleovalleys, formed by erosive shearing 
of tills of the South Polish Glaciations, upper part of the Miocene silts and in 
some places, also the Cretaceous deposits (Fig. 2). Pedogenesis is indicated 
by the lower part of the „Nietulisko I” type paleosol (J. Jersak 1973), 
formed on older upper loess in a vicinity of Jaksice (Fig. 2). TL dating of 
sediments in the Odonów section near Kazimierza Wielka reveal that this 
paleosol, developed as a lessive soil, is younger than 105±12 ka and 102±15 
ka, and older than 100±17 ka and 55±6 ka(H.Prószyńska-Bordaset 
al. 1987). Similarly to the older interglacial paleosol, in this case there is also 
an enrichment in resistant heavy minerals (H.Maruszczak, M.Wilgat 
1978).

Vistulian Glaciation. During this glaciation, the discussed area formed 
a main part of loess accumulation zone in Poland. Within the presented 
section (Fig. 1) traces of the lowermost younger loess involved almost 
entirely in pedogenetic processes that influenced development of the upper 
part of the „Nietulisko I” type paleosol, can be distinguished together 
with the middle younger and upper younger loesses, commonly separated 
by the „Komorniki” type paleosol (Fig. 2, Table 1). In the Zabrowarz 
section (Fig. 2) these loesses have been TL dated (Table 1) at 63.8±9.6
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ka (UG-1899) and 47.2±7.1 ka (UG-1901) and the separating paleosol — 
at more than 53.5 ka (UG-1900).

The „Komorniki” type paleosol, especially well developed in the Opato­
wiec section (S.W. Alexandrowicz, J. Jersak 1991) has been the pseu­
dogley paleosol and radiocarbon dated at 31.2±1.4 ka (Fig. 2). According 
to J. Jersak (1973) this type of paleosol is referred to Hengelo and Dene- 
kamp Interstadial. The „Komorniki” type paleosol represents in opinion of 
H.Maruszczak (1991) older warming up of the interpleniglacial (Glinde, 
Oerel) and is called as the weathering-soil bed (sg-Gi/LMd). The loess 
under this paleosol in the Opatowiec section was deposited in alluvial fa­
cies. It contains a rich malacologic sequence, of four molluscan assiociations 
(S.W. Alexandrowicz, J. Jersak 1991), which document gradual inter­
stadial or interpleniglacial cooling. Similar climatic conditions, probable for 
the youngest part of the interpleniglacial or the beggining of Main Sta- 
dial of the last glaciation were reconstructed on basis of floristic analyses 
in the Nowa Huta section (Fig. 1). In this section, radiocarbon dated at 
20.5±7.3/-6.7 ka to 18.4±2.5 ka, K.Mamakowa, A.Środoń (1977) cla­
imed that climatic pessimum (upper pleniglacial) of the Vistulian Glaciation 
was represented in this part of Poland by deforested tundra with abundant 
Betula nana and bushy genera of Salix.

The overlying upper younger loess is developed in two paleorelief-de- 
pendent facies: subaqueous (valley) and subaerial (upland) ones. In the 
Opatowiec section the loess in valley facies was TL dated at 48±7 ka and 
29±4 ka (A.E. Siennicka 1992) (Fig. 2). TL datings of the upper younger 
loess in upland facies reveal that in the Odonów section near Kazimierza 
Wielka it was deposited before 27±5 ka (H. Prószyńska-Bor das et al. 
1987). New TL datings of the underloess sands and the overlying loesses in 
a vicinity of Nowy Korczyn (Fig. 2) at 26.5±4 ka (UG-1896) and >13.8 ka 
(UG-1895) respectively, impose a younger age than previously considered 
by authors (L.Lindner, A.E.Siennicka 1994) and seems to correspond 
to the youngest part of the Vistulian Glaciation. In the light of these dates 
the mentioned sands can represent the upper part of a fluvial series of the 
underloess, Vistulian terrace of the ancient Nida River.

Analysis of heavy minerals in younger loesses indicates a distinct incre­
ase of medium resistant (garnets) and non-resistant particles (amphiboles, 
chlorite, biotite) (H.Maruszczak, M.Wilgat 1978). They also reveal 
that the Pre-Quaternary rocks, the older Quaternary deposits consituted 
the main source of the loess detrital material. Most material was found 
to have been transported by westerly winds, at small distances of tens of 
kilometers (R. Chlebowski, L. Lindner 1992).
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Aeolian deposition of sands that overlie the younger loesses (in valley 
facies) in surface of the loessy terrace between Opatowiec and Senislawice 
(Fig. 2), were connected with the youngest part of the last glaciation.

HOLOCENE DEPOSITS

In northern margin of the Vistula River valley the Holocene is represen­
ted mainly by pedogenetic processes at surface of younger loesses as well as 
by ravine and valley erosion, separated by intervals with predominant delu­
vial deposition (Table 1). In the Vistula valley and valleys of the Szreniawa, 
the Nidzica and the Nida that cut the mentioned marginal area, deposition 
of gravels, sands and muds occurred which form flood terraces (Table 1). 
Sediments of the Vistula flood terrace have a varying thickness, infill ero­
sive incisions in valley bottom, formed during the youngest part of the last 
glaciation (Late Glacial) and mantle them with flood and channel deposits 
(P.Gijbica, L.Starkel 1987).

Similarly to the drainage area of the Upper Nidzica (J.Jersak, 
Z. Snieszko 1987), in the Szreniawa, the Nidzica, the Nida and in their 
tributary valleys sediments with much organic admixture were mostly de­
posited and in non-valley areas — the black-earths developed during the 
Early Holocene and the Atlantic Optimum. The post-Atlantic interval in 
this area is connected with increasing human activity and at the same time 
activation of ravine erosion as well as valley and deluvial deposition. There 
are numerous traces of these processes, especially in the lower Szreniawa 
and Nidzica valleys — silts, muds, sands and deluvial muds (Fig. 2) with 
detached blocks and black-earth-flows that contain fragments of pottery.

CONCLUSIONS

In the southeastern part of the Miechów Upland the loesses overlie a li- 
tologically differentiated bedrock composed of the pre-Quaternary and the 
pre-Pleistocene, occasionally the Middle Pleistocene rocks. The Middle Ple­
istocene loesses are represented by the lower older loess (Odranian) and the 
upper older loess (Wartanian) separated by the „Tomaszów” type paleosol 
(Lubawian=Lublinian). The „Nietulisko I” type paleosol (Eemian+Early 
Vistulian) is developed on the upper older loess. Over this paleosol two youn­
ger loesses (Vistulian) occur: the middle younger loess (Swiecie Stadial) and 
the upper younger loess (Main Stadial), separated by the „Komorniki” type 
paleosol, that probably represents the Grudziądz Interstadial (L. Lind ner 
1992).
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STRESZCZENIE

Podłożem skał czwartorzędowych w południowo-wschodniej części Wyżyny Miechow­
skiej (ryc. 1) są utwory górnokredowe — margle i opoki, leżące na nich górnomioceńskie 
iły krakowieckie oraz gipsy i wapienie z siarką. Zostały one silnie zdyslokowane w cza­
sie dwóch etapów tektonicznych: mioceńskiego zakończonego aktywnością fazy attyckiej 
i plioceńsko-czwartorzędowego. Z ruchami neotektonicznymi związany jest też zapewne 
system uskoków obejmujący piaski i żwiry karpackie serii Witowskiej (ryc. 2). W osa­
dach tej serii, odsłaniających się w wielu miejscach krawędzi Wisły między Gruszowem 
a Zabrowarzem, w profilu w Witowie zidentyfikowano granicę paleomagnetyczną Brun- 
hes/Matuyama, co zdaje się ostatecznie przesądzać o preplejstoceńskim wieku tej serii.

W opisywanej części Wyżyny Miechowskiej nie znaleziono dotychczas osadów wcze­
snego plejstocenu (tab. 1). Osady środkowego plejstocenu udokumentowane są tu przede 
wszystkim przez dwie gliny zwałowe oraz lessy starsze. Dolna glina zwałowa, odznaczająca 
się znacznym udziałem materiału świętokrzyskiego i mniejszym zasięgiem, reprezentuje 
zapewne zlodowacenie sanu 1. Górna glina, zawierająca dużą domieszkę pyłu lessowego, 
w strefie prezentowanego przekroju zachowana jest fragmentarycznie, często w postaci 
bruku głazowego. Reprezentuje ona prawdopodobnie zlodowacenie sanu 2. Do osadów 
akumulowanych w czasie zlodowacenia odry należy zaliczyć, w świetle nowych dat uzy­
skanych metodą termoluminescencji rzędu 283,6±42,5 ka i więcej niż 239,8 ka, piaski, 
mulki i iły akumulacji fluwioperyglacjalnej w profilu w Ławach.

Lessy środkowoplejstoceńskie reprezentowane są na tym obszarze (ryc. 2) przez less 
starszy dolny akumulowany w czasie zlodowacenia odry. W profilu Odonów koło' Kazi­
mierzy Wielkiej w lessie tym stwierdzono epizod paleomagnetyczny Chegan, a wyżej less 
starszy górny akumulowany w czasie zlodowacenia warty. Interglacjał lubawski udoku­
mentowany jest w tej części Wyżyny Miechowskiej przez glebę kopalną typu ” Tomaszów” 
wykształconą pod zespołem roślinności leśnej. Na lessie starszym górnym rozwinięty jest 
profil gleby kopalnej typu "Nietulisko I”, dokumentującej interglacjał eemski i początkową 
część zlodowacenia wisly. Osady tego interglacjału wykształcone są również w postaci 
piasków i żwirów wypełniających kopalne formy dolinne w rejonie Opatowca i Senisławic 
(ryc. 2).

W czasie ostatniego zlodowacenia skandynawskiego — zlodowacenia wisly — rejon 
Wyżyny Miechowskiej byl jednym z obszarów akumulacji lessów młodszych w Polsce. 
Strzępy najniższego lessu młodszego objęte zostały prawie w całości procesami glebotwór- 
czymi warunkującymi rozwój górnej części gleby kopalnej typu ’’Nietulisko I”. Na wyżej 
leżącym lessie górnym środkowym rozwinęła się gleba kopalna typu ’’Komorniki”, dla 
których to warstw w profilu Zabrowarz uzyskano daty metodą termoluminescencji odpo­
wiednio: 47,2±7,1 ka i więcej niż 53,5 ka. Less młodszy górny wykształcony jest w dwóch 
facjach: subakwalnej (dolinnej) i subaeralnej (wysoczyznowej). W profilu Zabrowarz, dla 
lessu tego wieku, wykształconego w facji subaeralnej, otrzymano metodą termolumine­
scencji datę 63,8±9,6 ka. Z najmłodszą częścią wymienionego zlodowacenia wiązały się 
procesy eoliczne warunkujące akumulację piasków wydmowych na powierzchni górnego 
lessu młodszego wykształconego w facji subakwalnej.

Holocen na badanym obszarze wyrażony jest procesami rozwoju gleb kopalnych na 
powierzchni lessów młodszych oraz procesami erozji wąwozowej i dolinnej, przerywanej 
okresami akumulacji, głównie deluwialnej.




