ANNALES
UNIVERSITATIS MARIAE CURIE-SKLODOWSKA

LUBLIN — POLONIA
_VoL.LHL9 ~ SECTIO B 1998

lnstytut Geologii, Uniwersytet Warszawskl

Anna E. SIENNICKA-CHMIELEWSKA

Lithological distinction among glacial deposits of the Southern
Polish Glaciations within Proszowice Upland

thologlczne zréznicowanie osadéw glacjalnych z okresu zlodowaceri poludmowopolsknch
na Wyzynie Proszowickiej

INTRODUCTION

The Proszowice Upland has been of great interest to many researchers (not
only Quaternary students) for many years, because of occurring there Preplei-
stocene sandy-gravel sediments of Witéw Series (Lyczewska 1948; Gradziriski;
Unrug 1959; Kucia-Lubelska 1966; Dzulynski et al. 1968; Rutkowski 1987,
1995; Nawrocki, Wéjcik 1990; Siennicka-Chmielewska 1995; Lindner, Nowako-
wski 1996; Lindner, Siennicka-Chmielewska in press) and key loess section with
two successive palaeosol horizons at Odonéw (Jersak 1973, 1975; Jersak et al.
1992; Dwucet, Snieszko 1995; Nawrocki, Siennicka-Chmielewska 1996). The aim
of the present studies are Southern Polish Glaciations (Nidanian, Sanian 1, and Sa-
nian 2) sediments composed of glaciofluvial sands, ice-dammed silts and clays,
and till as well as its residue. All these sediments occur in numerous outcrops and
are described in many archive drilling cores (Fig. 1). There are no deposits which
might be interpreted unequivocally as interglacial belonging to Matopolanian
and Ferdynandovian Interglacials. At the time of both Interglacials an intensive
erosional and denudational river activity took place.!

! This paper has been done due to funds allocated by the Committee of Scientific Re-
searches; subject No 6 PO4D 045 11.
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Fig. 1. Location sketch of described area; 1 - line of the geological cross-section, 2 - main out-
crops, 3 - main boreholes, 4 - maximum extent of ice sheet of Sanian 1
Szkic lokalizacyjny obszaru badan; 1 - linia przekroju geologicznego, 2 - gtéwne odstoni¢cia, 3 -
gléwne wiercenia, 4 - maksymalny zasieg ladolodu san 1

BEDROCK OF QUATERNARY SEDIMENTS

Late Cretaceous marls and gaizes (Osmolski 1972) and overlying Late
Miocene Krakowiec Clays with admixture of sandy silts and sands (Krysiak
1986, 1987; Osmolski 1972) (Fig. 2, 3, 4, S) form the bedrock of Quaternary
sedimentary sequence within Proszowice Upland. These bedrock sediments are
highly deformed tectonically creating numbers of translated blocks. This phe-
nomenon is connected with the northern border of the Carpathian Foredeep
which is Kurdwan6éw-Zawichost tectonic zone, and longitudinal course of tecto-
nic zones responsible for Stomniki Graben, Dzialoszyce Depression and Nida
Graben formation.
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NIDANIAN GLACIATION

An ice sheet of Nidanian Glaciation has believed (Lindner 1988) to had
been stack at the nothern slopes of the Swigtokrzyskie Mts. and its lobes re-
ached basins of upper Wierna Rzeka and Bobrza rivers. Some well preserved
ice-dammed clays and silts occurring above the Witéw Series at Witéw might be
related to that glaciation (Fig. 2 sect. B). These sediments display a mixed magne-
tic polarity characteristic of the Bruhnes/Matuayama, 730 ka old (Nawrocki, W6j-
cik 1990).

SANIAN 1 GLACIATION

An ice sheet of Sanian 1 Glaciation had crossed over the Swietokrzyskie
Mts. and then reached the eastern part of the Upland, in the vicinity of the Ni-
da valley and a mouth of the Dunajec river to the Vistula (Lindner 1988). De-
posits of this glaciation have been described from the only one borehole at Senista-
wice (Fig. 2). They lay down on the Krakowiec Clay and consist of till, 1.2
m thick, of grey colour with muscovite and granitic, chert and sandstone peb-
bles. At the top of the till one can observe ice-dammed silts related to trans-
gression of the next glaciation forming a younger till cover.

SANIAN 2 GLACIATION

At the time of Sanian 2 Glaciation an ice sheet covered the whole area of
Proszowice Upland (Lindner 1988). Deposits belonging to this glaciation have
been recognised in the borehole sediment cores as well as within numerous
outcrops. They usually overlay the Tertiary Krakowiec Clay with some excep-
tions which are Prepleistocene sediments of Witéw Series. The oldest glacial
deposits in a form of fluvioglacial sands and ice-dammed clays and silts are de-
posited in front of the ice sheet moving from north and northern-east direc-
tions. These deposits preserved as isolated pieces have been described in sever-
al borehole sediment cores e.g. in the vicinity of Senistawice, Bronocice, and
in outcrops at Witéw and Kolosy (Fig. 2, 3).

At Witéw, directly on Witéw Series, the glacial deposits form laminated
silty clays with fine- and medium- to coarse-grained sand intercalations. Heavy
mineral composition (according to Kucia-Lubelska 1966) specify the amount of
non-transparent minerals between 41.7 and 38.0%, and indicate domination of
garnets 38.7-41.0% among transparent minerals with admixture of staurolite
5.3-6.0%, zircon 1.7-5.7%, and tourmaline, rutile, amphiboles, epidotes and
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cyanite. At Kolosy (Fig. 6), those deposits overlay Krakowiec Clay in a form
of light yellow silty sands, occasionally fine-grained (Mz = 3.58 ¢). As for
heavy mineral composition?, similarly as at Witéw, a considerable amount of
non-transparent minerals 38.4% has been determined. Among transparent mi-
nerals the most abundant is garnet - 25.7%, and then zircon 12.0%, rutile -
7.0%, epidote - 5.7%, staurolite - 3.4%, amphiboles - 2.7%, and some tour-
maline, apatite, biotite, pyroxenes. In general, the amount of transparent mine-
rals most resistant to weathering is 25.7% whereas the amount of minerals qui-
te resistant to weathering is 32.7%.

The main glacial deposit - either till or till residue - is underlain by sedi-
ments connected with an ice sheet of the Sanian 2 Glaciation transgression. The
till has been detected in many borehole sediment cores and outcrops, e.g. at
Bronocice, Kazimierza Wielka, Odonéw II, Witéw, Gruszéw, Kolosy (Fig. 2,
3, 4, 5). It is light brown or light grey till, occasionally 10 m thick, with gra-
vels and boulders mainly of local origin; these are light grey sandstones (45%)

2 Analysis of heavy minerals composition has been done by dr Ewa Staby.

Fig. 2. Geological cross-section A-B (after Lindner, Siennicka-Chmielewska 1995); Cretaceous:
1 - marls, opokas and marly clays; Tertiary: 2 - clays, 5andy silts, gypsum and limestones; Pre-
pleistocene: 3 - fluvial sands and gravels of Witéw Series; Nidanian Glaciation: 4 - ice-dam silts
and clays; Sanian 1 Glaciation: § - till; Sanian 2 Glaciation: 6 - glaciofluvial sands, silts and
clays; 7 - ice-dam silts; 8 - till; 9 - ice-dam silts and clays; 10 - till residue; Odranian Glaciaton:
11 - fluvioperiglacial sands, silts and clays; 12 - older, lower loess; Lubavian Interglacial: 13 -
fossil soil "Tomasz6w" type; Wartanian Glaciaton: 14 - older, upper loess; Eemian Interglacial:
15 - fluvial gravels and sands; 16 - fluvial sands; 17 - fossil soil "Nietulisko I" type; Vistulian
Glaciation: 18 - younger, middle loess; 19 - fossil soil "Komomiki" type; 20 - younger, upper
loess (valley type); 21 - fluvial sands; 22 - younger, upper loess (subaerial type); 23 - aeolian
sands; Holocene: 24 - fluvial gravels, sands and muds; 25 - slope wash (clay, silts, sands and tills);
26 - faults: 27 - level of the Vistula river
Przekr6j geologiczny wzdluz linii A-B (wedlug Lindnera i Siennickiej-Chmielewskiej 1995); kre-
da: 1 - margle, opoki i margliste ily; trzeciorzed: 2 - ily, pyly piaszczyste, gips i wapienie; pre-
plejstocen: 3 - piaski i zwiry fluwialne serii witowskiej; zlodowacenie nidy: 4 - zastoiskowe pyty
i ily; zlodowacenie san 1: 5 - glina zwalowa; zlodowacenie san 2: 6 - fluwioglacjalne piaski, py-
ly i ily; 7 - zastoiskowe pyly; 8 - glina zwalowa; 9 - zastoiskowe pyly i ily; 10 - rezyduum gliny
zwalowej; zlodowacenie odry: 11 - fluwioperyglacjalne piaski, pyly i ily; 12 - less starszy dolny;
interglacjal lubawski: 13 - gleba kopalna typu ,Tomaszéw"; zlodowacenie warty: 14 - less star-
szy gbmy; interglacjal eemski: 15 - rzeczne zwiry i piaski; 16 - piaski rzeczne; 17 - gleba kopalna
typu ..Nietulisko™; zlodowacenie wisty: 18 - less mlodszy Srodkowy; 19 - gleba kopalna typu
~Komorniki”; 20 - less mlodszy g6y (typ dolinny); 21 - piaski rzeczne; 22 - mlodszy gérny less
(typ subarealny); 23 - piaski eoliczne; holocen: 24 - rzeczne zwiry, piaski i mulki; 25 - deluwia
(ity, piaski i gliny zwatowe); 26 - uskoki; 27 - poziom rzeki Wisly
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Fig. 4. Geological cross-section E-F; for explanation see Fig. 2
Przekr6j geologiczny wzdluz linii E-F, obja$nienia przy ryc. 2

and light grey and light cream-coloured limestones (15%) from the Swietokrzy-
skie Mts. and white quartz grains (10%). Contribution of Scandinavian igneous
rocks is small with usually strongly weathered granites characterised by pink
alkali feldspars and muscovite, and gneisses. At Kolosy, the till (Mz = 7.57 ¢)
overlying fluvioglacial sands, approximately 5 m thick, is light grey and poorly
sorted (0, = 4.68 ¢) with a large admixture of silt (36.5%) and clay (36.4%)
fractions. This till is even more loess-like (Mz= -3.48¢ - Mz=5.01¢) con-
taining a large amount of fine-grained fractions (61.7% at maximum) at Gru-
sz6w. Heavy mineral composition is characterised by abundant non-transparent
minerals - 37.6% at Kolosy, and 44.2, 32.4 and 41.3% at Gruszow. Among
transparent minerals, those most resistant to weathering contribute in appro-
ximately 25%, and quite resistant minerals are quite abundant as well. In deta-
il, among heavy minerals at Kolosy the most abundant are amphiboles 12.4%,
epidotes 11.0%, garnets - 10.1%, and zircon, rutile and tourmaline. Similar
heavy mineral composition has been noted at Gruszéw, with the content of amp-
hiboles 14.3% (in samp. 3), garnets 21.1% (samp. 1), 14.3% and 24.2%, epido-
te 6.3% (samp. 3), rutile 9.4% (samp. 4), and some staurolite and tourmaline.
Occasionally, a primordial position of till is detected by its residue (mo-
raine boulder pavement) in boreholes at Wielgus, Kaczkowice, Dobieslawice,
and in outcrops at Odonéw I, Witéw, and Laganéw. This residue has been usu-
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Fig. 5. Geological cross-section G-H; for explanation see Fig. 2

Przekr6j geologiczny wzdhuz linii G-H; objasnienia przy ryc. 2
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ally classified either as sandy-gravel conglomerate or coarse-grained sands with
gravels of diameter up to 5 cm. The moraine pavement (Mz = 6.2 ¢) at Laga-
now (Fig. 8) lays down on the Krakowiec Clay, and is overlaid by younger
loesses. This pavement is exceptionally badly sorted (¢, = 4.32 ¢) with gravel
fraction composed of light grey sandstone and white quartz pebbles, up to 4 cm
in diameter, whereas content of weathered Scandinavian igneous rocks (mainly
granites and gneisses) is rather small. Among heavy minerals, non-transparent
ones are dominant - 35.6%, and transparent ones are composed of most resist-
ant to weathering in 24.4%, quite resistant to weathering in 27.9%, and the le-
ast resistant to weathering such as amphibole 5.5%. In details, garnets are the
most abundant, 17.5%, less abundant zircon 13.6%, epidote 8.6 %, and biotite,
rutile, staurolite and tourmaline.

That Sanian 2 till is covered in places, e.g. at Senistawice and Kazimierza
Wielka, by ice-dammed clays and silts related to the Sanian 2 ice sheet reces-
sion. On the other hand, the moraine pavement in borehole at Kaczkowice is
overlaid by sandy-silty sediments of Odra Glaciation.

FINAL REMARKS

Generally, the analysed heavy mineral assemblage occurring within South-
ern Polish Glaciations deposits (till, till residue, fluvioglacial sands) is totally
different from that assemblage in sediments being glacial deposits bedrock. In
Krakowiec Clay, apart from non-transparent minerals, chlorite and biotite are
dominant (respectively 33.3% and 5.5% at Kolosy and 10.4% and 9.6% at La-
ganéw), whereas in Wit6éw Series garnets are the most abundant up to 50% and
minerals most resistant to weathering such as zircon and tourmaline. On the
contrary, within heavy mineral assemblage of Sanian 2 deposits, chlorite is
hardly detectable, and the least resistant to weathering minerals such as amphi-
boles are quite abundant. Only glauconite content within glacial deposits and
their bedrock sediment is comparable, however glauconite is quite ubiquitous
and thus might be either local or dragged from the Swietokrzyskie Mts. or their
margins.

An expertise for foraminifera content within Krakowiec Clay and glacial
deposits from Kolosy and Odonéw done by Prof. J. Szczechurowa resulted in
finding no foraminifera shells at all. This might suggest an active weathering
processes lasting from Miocene until Sanian 2 Glaciation.

Finally, it seems that Krakowiec Clay as well as Witow Series bedrock had
a slight influence on mineral and petrographical composition of Southern Polish
glacial deposits. Granulometric analyses of till showed a high content of silt
and clay fractions as a possible result of loess accumulation nearby, similarly to
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the Lublin Upland (Dolecki 1995). The investigated glacial deposits do not
form a permanent cover within the Proszowice Upland, therefore either on
Krakowiec Clay or Witéw Series one can observe younger loesses of Vistulian
age. Such a patchy occurrence of glacial deposits suggests an intensive erosion
and denudation at the time of Great Interglacial. Other traces of that interglacial
might be remains after weathering and pedogenic processes at the top of the till
preserved under younger loess at Kolosy.
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STRESZCZENIE

Przedstawiono charakterystyke osadéw zlodowacen poludniowopolskich: nida, san 1 i san
2. Przedzielajace te zlodowacenia interglacjaty matopolski i ferdynandowski zaznaczyly sie gléw-
nie erozja rzeczng i denudacja. Wyksztalcenie pokrywy czwartorzedowej dokumentuja cztery
przekroje geologiczne (ryc. 2-5). W podlozu czwartorzedu wystepuja gléwnie mioceriskie ity
krakowieckie, silnie zdyslokowane w strefie poludniowo-wschodniej krawedzi Wyzyny Proszo-
wickiej pokrywajacej si¢ z linia tektoniczna Kurdwanéw-Zawichost. Wzdtuz tej krawedzi nad
ilami krakowieckimi zalega preplejstoceriska seria witowska.

Przedmiotem szczegGlowszej analizy byly profile (odkrywki): Kolosy, Gruszéw, Laganéw.
Wykonano analizy uziarnienia i mineratéw ciezkich dla glacjalnych glin, glin rezydualnych i pia-
skéw fluwioglacjalnych oraz poréwnawczo dla itéw krakowieckich. Charakteryzowano takze wy-
stepujace w profilach lessy vistulianskie.

Stwierdzono duze zr6znicowanie skladu mineratéw ciezkich w osadach glacjalnych w sto-
sunku do podloza trzeciorzedowego oraz duze zaawansowanie proceséw wietrzenia mineraléw,
kidre przejawilo sie we wzroScie iloSci mineratéw odpornych - cyrkonu i turmalinu kosztem mi-
neraléw nieodpornych - chlorytu i biotytu.






