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Mutual stratigraphical location
of the Ferdynand6w and the Mazovian Interglacial
sediments in the Befchatéw open mine

Remeins of mollusc shells, among others of Wivipanes difuvianus, were noted in the section Klcszezow 1 of
the Beichatéw open mine in sands of the Mazovian Interglacial age, dated at about 356-372 ka. This
interglacial series was underlain in the studied section by lake sediments of the Ferdynandéw Interglacial,
underlain in turn by tills of the San (South Polish) Glaciation. A series of the Mazovian Interglacial was
overlain with sedimenis of the Middle Polish Glaciation age i.e, by a till of the Odra Glaciation, sediments
of the Chojny Series dated at about 265-204 ka (lheir correlation 1o the Lublin Interglacial is therefore
supported) and finally, sediments of the Warta Glactalion — composed among others of three tills dated at
about 183, 179 and 150 ka. A complex of the Middle Polish Glaciation is overlain with sediments of the
Eemian Interglacial, known from the section Rogowiec. All these facts suggest that sediments of the four
interglacials (Ferdynandéw, Mazovian, Lublin and Eemian) are known from the Belchatéw mine.

INTRCDUCTION

Exposures of the Belchatéw mine supply with data to different studies of Quater-
nary sediments. Successive results support with making local stratigraphy more de-
tailed and enrich possible correlation with other key type sections.

In 1988 several sections were selected to detailed analyses (Fig. 1). One of them,
namely Kleszczéw 1 in a southwestern part of the mine (near the borehole 59 G), was
examined for elaboration as contained sands with pieces and single mollusc shells.
Finds of fauna and preliminary review of neighbouring exploitation walls resulied in
multi-directional work. Firstly, detailed presentation of successive states of exploita-
tion walls was done (L. Sowiriski, 1990). Then meaningful, akthough rare and damaged
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fragments and sinple molluscs were determined (A. Makowska, 1988). Several pollen
expertises were presented (Z. Janczyk-Kopikowa, 1988) but they are of minor signi-
ficance for the section Kleszczé6w 1. There are also TL datings from the section
Kleszezéw 1 (J. Butrym, 1989); they enabled generalization and broader conclusions
drawn from a local situation.

For the first time sediments of the Ferdynandéw Interglacial and Buczyna Series
were noted in the Belchatéw mine in the section “Buczyna pod brukiem” (M, D.
Baraniecka, A. Haluszczak, 1982, A. Haltuszczak, M. D, Baraniecka, 1982; M. D.
Baraniecka, 1985; Z. Janczyk-Kopikowa, 1982, 1991; K. Brodzikowski, 1982).

Close to the section KleszczGw 1 there are two other sites with lake sediments of
this interglacial (Fig. 1). The first one was noted by D. Krzyszkowski (WG 59, WG 60,
£ 7, D. Krzyszkowski, T. Kuszell, 1987; T. Kuszell, 1991) and the second by L. Sowifiski.
The selected section Kleszcz6w 4 (Fig. 1) encloses similar lake sediments, probably of
the Ferdynanddw Interplacial age, pollen-analyzed by Z. Janczyk-Kopikowa. The
Figure 1 presents also research sites fawki [ and Eawki II (M. D. Baraniecka et al.,
1992), from which processes from decline of the San Glaciation were described.

The paper was partly financially supported and prepared within plans of the
Komitet Badafi Czwartorzedu Polskiej Akademii Nauk (Committee for Quaternary
Research of the Polish Academy of Sciences). Final works over the text and extending
studies were possible as the subject was put into activities of the Pardstwowy Instytut
Geologiczny (Polish Geological Institute). Resultsand conclusions could be done due
to cooperation and discussions of the authors from different disciplines.

LITHOLOGY AND STRATIGRAPHY

The section Kleszczéw 1 with remains of mollusc shells comprises (Fig, 2) layers
of silty-sandy sediments deposited during glacier advance. These sediments are over-
lain with till of the South Polish (San) Glaciation, locally replaced with gravels and
boulders. The till is mantled with sands, deposited by flowing water. This alluvial series

Fig. 1. A— Schematic geological structure of southern escarps (1, 2, 3) and fragments of the western escarp
(2)In the mine Belchatéw (in 1988) after L. Sowifiski (1990); B— Location of the studied area against outline
of the mine Belchatéw

1 — exploitation escarps with successive number (rom the top; 2 — tills; 3 — sands; 4 — silts and clays; 5 —
sands in lake basins; 6 — peals and sandy peats; 7 — lower boundary of the Quaternary; 8 — Tertiary; 9 —
Jurassic, outcrops within younger sediments; 10 — research sites; 11 — boreholes; 12 — altitudes in metres
a.s.]; vertical scale of exploitation escarps is given more detailed in Figure 3

A — Schemat budowy geologicznej skarp pofudniowych (1, 2, 3) oraz fragmentéw skarpy zachodniej (2) w
kopalni Belchatéw (1988 r.) wedlug L. Sowidskiego (1990); B — Lokalizacja rejonu badafi na tle zarysu
odkrywki kopalni Betchatéw

1 — skarpy eksploatacyjne z kolejnymi numerami od gory; 2 — gliny zwatowe; 3 — piaski; 4 — mulkil ity; 5
— osady wypeiniajgce niecki jeziorne; 6 — torfy i torfy piaszczyste; 7 — dolna granica czwartorzedu; 8 —
trzeciorzed; 9 — jura, wychodnle w obrgbie osadéw mlodszych; 10 — stanowiska badawcze; 11 — otwory
wiertnicze; 12 — wysokodci wm n.p.m.; skalg pionows skarp eksploatacyjnych podano szczegélowiej na fig. 3
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Fig. 2. Weslern exploitalion escarp — research site Kleszezéw 1 (state on May 7, 1988) near the borehele 5¢ G

1 —till and ils residuum; 2 — vari-grained sands with single gravel, [luvial; 3 — sands with sill interbeds, rhythmicly bedded; 4 — ice-dam silts; 5 — talus fans; 6
— pieces and specimens of mollusc shells; 7 — samples o pollen analysis; 8 — detrilus of wood pieces and fine remains of plants; 9 — sampling sites to datings
and results in ka from the Lublin laboratory; 10 ~— borehole

Odslonigcie skarpy eksploatacyjnej zachodniej — stanowisko badawcze Kleszezéw 1 (sian 7.05.1988), kole olworu wiertniczego 59 G

1 — glina zwatowa i jej rezydua; 2 — piaski réincziarnistc z pojedynczymi twirami, rzeczne; 3 — piaski z warsiwami muiku, rylmicznle warstwowane,; 4 — mutki
zasloiskowe; 5 — stoiki nasypowe; 6 — okruchy i okazy skorupek migczakdw; 7 — probki do analizy palinologicznej; 8 — detrytus okruchéw drewna i drobnych
szczgtkdw roflinnych; 9 — miejsca pobrania prébek do oznaczenia wieku oraz wyniki w tysiacaeh lat z laboralorium lubelskiego; 10 — otwér wiertniczy
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contains pieces and complete mollusc shells. Above there is a till of the Odra
Glaciation, locally underlain with ice-dam silts,

The sandy series is composed of beds, 0.5-1 m thick, and separated from one
another with shear planes or coarser sandy material. The sands within beds are
medium- or fine-grained, seldom coarse-grained, with changing inclination of lamine.
A middle part of the series contains a subtle admixture of humus. Silts separate sands
into gray below and rusty ones above. Locally, the former contain pieces of wood and
finer plant detritus, lying on contacts of lamine, from where a sample to pollen analysis
was collected. The other three palynological samples come from silts (Fig. 2}, Two
samples to age determination were collected from the same silt layer.

The whole series of non-silty and non-compressed sands has not been compact in
an explojtation wall. Along several hundred metre distance, free-faliing sands formed
numerous taluses, on which and at their feet mollusc remains were collected. A single
snail shell was found on fan further to the north.

Geological mapping (L. Sowifiski, 1990; Fig. 3) of the five successive states of the
second western exploitation escarp and of the adjacent southern escarp defined a
mutualrelationofsands with fauna remains against interglacialsediments and till beds
accessible in these exposures. Therefare, a till of the South Polish (San) Glaciation is
overlain with sediments from decline of the San Glaciation (M. D. Baraniecka et al.,
1992). Directly above there are lake sediments of the Ferdynandéw Interglacial age
that fill local basins. Lake sediments are mantled with organic-peaty layer, extending
considerably vaster than the lake sediments. The peat is locally separated from basin
sediments with a thin layer of sand and corresponds to peat and other organic
sediments of the middle member of the set C in the Czyiéw Formation (D. Krzysz-
kowsld, 1987).

The organic-peaty bed is overlain with sands that are the main topic of this paper.
Successive sections (Fig. 3) indicate them to be about 10-20 m thick. They were
deposited by a flowing water, presumably of fluvial origin, and contain occasional
inserts and streaks of washed Tertiary remains: pieces of wood and plant detritus.

Pollen analysis from such an insert in the lower part of the series (Fig, 2, sample
168 m a.s.1.) indicated, according to Z. Janczyk-Kopikowa (1988), presence of rede-
posited Tertiary pollen: its content was very high. The following taxons were noted:
Pinus, Betula, Alnus, Quercus, Ulmus, Nyssa (about 10%), llex, Pterocarya, Taxaceae,
Taxodiaceae, Cupressaceae, Myrica, Ericaceae, Tricoloporopollenites sp. sp., Sciadopi-
tys, Polypodiaceae, Osmunda and others, The pollen spectrum is of typical “Neogene”
type.

The sandy series is separated into two members by a thin layer (occasionally two
layers) of silt, Below asilt there are grey sands whereas above —similar but rusty sands,
A silt Jayer indicated a poor content of pollen, destructed plant fibres and Tertiary
elements (Z. Janczyk-Kopikowa, 1988). Organic matter is therefore redeposited in
this layer.

Mollusc remains were preliminarily elaborated by A. Makowska (1988): ... the first
sample (of May 7, 1988) contains several pieces of mollusc shells and a larger snail
shell of the genus Fiviparus sp. Shell pieces contain snail and bivalves remains (the
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Table 1

Resulis of thermolumlnescence daflngs of samples from the sections
Wola Grzymalina 12 and 13, done In Lublin and YWarsaw laboratories

Research site Sampie no. Lab. no. ‘agj
TL39 Wa 41/86 325

Wola Grzymalina 12 TL. 40 Wa 281(1)
TL 41 Lub 1189 365
. T142 W-wa 42/B6 334
Wola Grzymalina 13 TL 43 Lub 1190 387

latter are smooth and ridged). The second sample (of August 20, 1988) contains a
single destructed shell of the snail Viviparus sp.

Contents of both samples indicate possible occurrence of a molluse set in the
studied beds. The snail Viviparus sp. suggests that sediments come from an interglacial
as the shell is thin-walled. Presence of various features seems to indicate not accidental
accumulation. A short distance from primary deposit seems also possible,

Further works supplied with several other mollusc shell fragments that, together
with the previously collected ones were subjected to a similar examination. Two shell
fragments allowed to determine the feature V. diluvianus (Kunth) (= Paludina dilu-
viana Kunth) —P1. 1, Figs. 1, 2. Both shells are partly corroded and destructed, without
summits but distinctly thin-walled in their upper coils what enables to consider them
for the species V. diluvianus (Kunth), instead of the thick-walled feature V. politus
(Makowska) (= P. polita Makowska), noted usually within glaciofluvial sediments.

Thin fragments of Viviparus diluvianus (Kunth) are also noted amongst other shell
fragments (PL I, Fig. 3). But this feature there are also other remains. They contain

Fig. 3. Geological survey of successive stages of the second {western) exploitation escarp of 1988 after L.
Sowirski (1990), slightly simplified

1 — peats and thin beds of peat in sands; 2 — clays and silts with organic matter; 3 — lake sediments {sifts
and gyttjas); 4 —sands and sands with gravel; 5 — sediments, in which molluscshells were found; 6 —ice-dam
silts and sands, partlyvarved clays; 7 —tills of the South Polish and Odra Glaciations; 8 — inserts and streaks
of sands in tllls; 9 — sedimentary structures; 10 — fault; 11 — erosive surfaces; 12 — more significant
lithologlcal and stratigraphical borders; 13— border of Quaternary and Tertiary sediments; 14 — fragments
of sections (A, B, C) sampled to pollen analyses

Zdjecie geologiczne kolejnych stanéw 2 skarpy eksploatacyjnej (zachodniej) z 1988 r. wedfug L. Sowifiskiego
(1990), nieco uproszczone

1 — torfy i cienkie warstwy torfu w piaskach; 2 — ity t mulki z substancj organiczna; 3 — osady jeziorne
(mutki{ gytie); 4 — piaski i plaski ze twirem; 5 — seria osaddw z mlgezakami; 6 — mutkd i plaski zastoiskowe,
czesciowo ity warwowe; 7 — gliny zwalowe: starsze, poludniowopolskie | miodsze, odrzariskie; 8 — wkladkl |
smugi piaszezyste w ghinach zwatowych; 9 — strukiury sedymentacyjne; 10 — uskok; 11 — powierzchnie
erozyjne; 12 — wazniejsze granice litologiczne i stratygraficzne; 13 — granica osadéw czwariorzedowyeh i
trzeciorzgdowych; 14 — fragmenty profili {A, B, C) oprdbowane dja badas palinologicznych
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Fig. 4. Mutual position of described siratigraphical members

1 — lake sediments {silts, gyttjas, ete.); 2— organic sediments (peals), plant remains and humus silts; 3 — sands; 4 — silts; 5 — tills; 6 — sedimentary struclures,
erosive and deformation ones; 7 — remains of mollusc fauna; 8 — sampling sites to thermoluminescence analyses; age in ka from singlc samples or total from
many samples; Pd-pol (San) — South Polish Glaciations (probably the San Glaciation); Ferd — Ferdynandéw Interglacial; Maz — Mazovian Interglacial; Od(max)
— Odra Glaciation (so-called Maximum Stadial); s.Da — Dabrowa Series; 5.Ch.=Lub — Chojny Series, Lublin Interglacial (or together with the Dabrowa
Series); War, War, War — Warta Glaciation with three tills; Eem — Eemian Interglacial; Vist — Vistulian, extraglacial sediments of the North Polish
Glaciations; Hol — Holocene

Wrzajemne polozenie dyskulowanych w opracowaniu ogniw stratygraficznych

1 — osady jeziorne {mutki, gytie itp.); 2 — osady organiczne (lorfy) oraz szezgiki roflinne i muiki hurusowe; 3 ~— piaski; 4 — mulkf; 5 — gliny awatowe; 6 —
struktury sedymentacyjne, erozyjne i deformacyjne; 7 —szczatki migezakéw; B— miejsce pobrania prébek do oznaczefi termoluminescencyjnych; wiek w tysigcach
lat z pojedynczych prébek b sumaryezny z wielu prébek; Pd-pol (San) — zlodowacenia potudniowopolskie (prawdopodobnie zlodowacenie sanu); Ferd —
interglacjat ferdynandowski; Maz — interglacjat mazowiecki; Od({max) — zlodgwacenie Qdry (tzw. stadiat maksymalny); s.Da — seria Dabrowy; s.Ch.=Lub -~
seria Chajn, interglacjat lubelski (lub tacznie z serig Dabrowy); War, Warl, War' ' — zlodowacenie wartyz trzema poziomami glin zwalowych; Eem — interglacjat
eemski; Vist — vistulian, ekstraglacjalne utwaory zlodowaceri pé&tnocnopolskich; Hol — holocen
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Tabile 2
Resulls of thermoluminescences datings of saroples from the section Wola Grzymalina 60,
done in the Lublin laboratory

Research site Age

and sediments Sample no. Lab. no. [ka]
Wola Grzymalina 60 TL78 Lub 1374 33850
sands over peat
Wola Grzymalina 60 TL79 Lub 1375 353452
silt under peat
Wola Grzymalina 60
sands under peat and over lake TL 80 Lub 1376 380=+57
sediments of Ferdynandéw Interglacial

closely undeterminable pieces of Pisidium sp. with smooth shells. Amongst the pieces
there are two flat fragments of mollusc shells with distinct ridges, coming from two
independently collected samples (PL. I, Fig. 4). They can eventually belong to the
species P. suleatum (S. V. Wood) (= P. astaroides Sandberg)? that occasionally
accompanies the form V. diduvianus (Kunth). Bothspecies are now the extinct features.
In a fossil state they are quite rare but were noted in two sites in the Polish territory.
V. diluvianus (Kunth) is noted generally within sediments of the Mazovian Interglacial.
At Boczéw, sediments of this age contain both the mentioned species (S. Skompski,
1980). V. diluvianus (Kunth) as well as P. sulcarum (S. V. Wood) are freshwater species
and live both in rivers and lakes. Shell destruction indicates that they were transported
by flowing water what could be rather possible in a fluvial environment.

The fauna supports therefore indirectly fluvial origin of the sandy series. It acts
also as an indirect index of stratigraphical determinations. The snail V. diluvianus
(Kunth) is generally accepted to become extinct bofore the end of the Middle Polish
Glaciation. It corresponds to the hitherto geological determination in the Belchat6w
mine where a till in top of the described sandy series with fauna is considered for an
equivalent of the Odra Glaciation. Sands with fauna belong therefore presumably to
the Mazovian Interglacial. Geological mapping indicates that from a stratigraphical
point of view lake reservoirs of the Ferdynandéw Interglacial are located below.

TL datings support the Mazovian Interglacial age of the sandy series. The section
Kleszczéw 1 supplied with two age determinations from silts that separate the sandy
series (Fig. 2). The samples were dated (J. Butrym, 1989): the upper one at 35653
ka (sample TL 106, Lub 1704) and the lower one at 372+55 ka (sample TL 107, Lub
1705). Similar data were known earlier from two successive sample sets. The first one
was collected in 1986 in research sites in the Czyz6w Series, examined together with
D. Krzyszkowski and named Weola Grzymalina 13 and above — Wola Grzymalina 12.
The age determined in two laboratories in Lublin and Warsaw gave similar results (M.
D. Baraniecka, 19876) — Table 1.
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The second sample set was collected during the 2nd Symposium in 1987 in the site
Wola Grzymalina 60. Datings in the Lublin laboratory (J. Butrym, 1987) supplied with
similar results (Tab. 2)

All the age determinations are similar to one another and deal with series above
the lake sediments of the Ferdynand6w Interglacial and beneath till of the Odra
Glaciation, If compared, sediments from under the lake series of the Ferdynanddéw
Interglacial or of their direct bottom are considerably older: e.g. top of till of the San
Glaciation is dated at 596+89 ka (TL 102, Lub 1700) and the late glacial before the
Ferdynandéw Interglacial — at 563+84 ka (TL 101, Lub 1699). Both determinations
come from the sections Lawki I and Eawki II (M. D. Baraniecka et al., 1952).

RESULTS AND CONCLUSIONS

Geological mapping of walls in the Belchatéw mine indicates that sandy series with
Viviparus diluvianus (Kunth) (site Kleszczéw 1} is younger than lake sediments of the
Ferdynanddw Interglacial age and the series with peat in top of this lake sequence.

Thin-walled specimens of V. diluvianus (Kunth) and Pisidium sulcatum (S. V.
Wood)(?) indicate an interglacial. Composition and location of fauna (if in primary
or close to primary deposit) exclude glaciofluvial conditions and indicate fluvial
environment. ¥, diluviganus (Kunth) has not survived the Middle Polish Glaciation. It
is known in Poland from sediments of the Mazovian Interglacial at Syrniki (M.
Prészyriski, W. Karaszewski, 1952), Boczéw {Z. Janczyk-Kopikowa, S. Skompski,
1977; S. Skompski, 1980, 1989) and Zwierzyniec (A. Batuk et al., 1991). No remains
of this snail were found in sediments of the Ferdynanddéw Interglacial, although lately
detajled anpalyses of different sections have been done, e.g. at Ferdynandéw (Z.
Janczyk-Kopikowa, 1975, 1991; T. Janczyk-Kopikowa et al.,, 1981) and in the mine
Betchatdw (D. Krzyszkowski, 1991; S. W. Alexandrowicz, 1991). At present the sandy
series with V. difuvignus (Kunth) from the section Kleszczow 1 should be considered
for an equivalent of the Mazovian Interglacial.

The sandy series with Viviparus diluvianus (Kunth) from the section Kleszczéw 1
was dated at 356 and 372 ka (silt in the middle of the series). Similar age was ascribed
to sands in top of lake sediments of the Ferdynandéw Interglacial age in neighbouring
sections. Sedimenis in bottom of the Ferdynandéw Interglacial in the mine Belchatéw
were dated at 596 and 563 ka (M. D. Baraniecka et al,, 1992) and 558 ka (M. D.
Baraniecka, 1987a,b). The Ferdynandéw Interglacialina type section at Ferdynandéw
is comprised between 543 and 523 ka (J. Rzechowski, 1986). The series with Fiviparus
diluvianus (Kunth) from the section Kleszczéw 1 is therefore younger for about 200
ka than the Ferdynandéw Interglacial. It seems obvious from general subdivisions of
the Plejstocene and climatic changes of the Quaternary glacial epoch that interglacial
perieds have not lasted such a long time. The afore-mentioned age determinations
support individuality of the Ferdynanddw and Mazovian Interglacials, and indicate
the latter to be considerably younger than the former one.

The above conclusions enable to draw further, more indirect ones, V. diluvianus
(Kunth) is noted in the section Kleszczéw 1 below a till of the Odra Glaciation that is
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common in successive exposures in the mine. Above this till there is the Chojny Series
determined as the Pilica Interstadial (= Lublin Interglacial}. Presence of V. diluvianus
(Kunth) beneath a till of the Odra Glaciation and the following classification of the
section Kleszczéw 1 as the Mazovian Interglacial exclude possible connection of the
Chojny Series to the Mazovian Interglacial (what has been previously also taken into
account). Stratigraphical position of the Chojny Series as the unit between the Odra
and the Warta Glaciations is therefore indirectly supported.

Previous age determinations (M. D. Baraniecka, 19874, b) of sediments (by ther-
moluminescence method: among others J. Butrym 1987, 1989) for the Chojny Series
support stratigraphical correlation. The age of the Chojny Series is enclosed between
265 and 204 ka (Fig.4). Besides tills of the Warta Glaciation, two of which have been
known for long in the mine and the third one noted later (J. GoZdzik, 1986) indicated
the following age from the bottom: 183, 179 and 150 ka in a stratigraphical position
(Fig. 4) under the Eemian Interglacial sediments near Rogowiec (M. D. Baraniecka,
1. Gozdzik, 1992).

Summing up, studies of the zone Kleszcz6w — Rogowiec enable quite a good
description of succession and age of the Middle and Late Quaternary interglacial

sediments.

Translaed by Leszek Marks

Zakiad Geologii Czwartorzgdu
Parstwowego Instytutu Geologicznego
Warszawa, ul. Rakowiecka 4

Zaklad Geologii Stosowangj
Uniwersytetu Wroctawskiego
Wraclaw, ul. Uniwersylecka 19
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WZAJEMNE POLOZENIE STRATYGRAFICZNE INTERGLACJAEU FERDYNANDOWSKIEGO
I MAZOWIECKIEGO W KOPALNI BEELCHATOW

Streszezenic

W 1988 r. w kopalni Betchatéw znaleziono ulawmki | pojedyncze skotupki migezakdw, kidre wystgpowaly
w serii osad6w piaszezystych (fig. 2) w potudniowo-zachodniej czeci odkrywki koto Kleszczowa, niedaleko
wiercenia 59 G. Stanowisko 1o nazwano Kleszezéw 1. Skartowanie cian i poziomdw kopalnianych w tej
okolicy (fig. 1, 3) pozwolito na powiazanie serii piaszezystej z ogélniejszg sytuacja geologiczna. W szczegdl-
no$ci okreflono poloienie tej serii w stosunku do jeziornych osadéw interglacjalu ferdynandowskiego. Te
ostatnie znane byly wowczas w badanej czedci kopalni z literatury (slanowisko Wola Grzymalina 59, 60 —
Lawki 7) oraz byly profilowane réwnoczeénie w nowym stanowisku badawczym Kleszczéw 4. Okreélono tez
polozenie serii piaszczylsej w stosunku do gliny zwatowe) zlodowacenia sanu, badanej w stanowiskach Fawki
11 kawki 11 (fig. 3). Seria piaszczysta z faung w stanowisku Kleszezéw 1 lezy stratypraficznic wyZej od osaddw
jeziornych interglacjatu ferdynandowskiego, a przykryla jest gling zwalowa zlodowacenia odry.

Badania faunistycene wykazaly obecno$é calych, nieco zniszczonych okazéw Viviparus diluvianus
(Kunth) oraz okruchy skorupek, kiére moga przypuszczalnie nalezeé do gatunku Pisidium sulcatum (8. 'V,
Wood). Wystepowanie tej fauny podrednio potwierdza okreSlenie serii piaszczystej jako rzecznej. W obrebie
serii piaszczystej stwierdzono warsiwe mutku z zawario$cig humusu. Analiza pytkowa wskazata na redepozy-
cje pylku trzeciorzedowego

Wick mutku oznaczony metoda termoluminescenci okreélono na 356 [ 372 ka. Daty le sa podobne do
ozmaczeri wykonanych dia osadéw piaszezystych potofonych powyiej utwordw intergiacjatu ferdynandow-
skiego. Daty ze stanowiska Kleszczéw 1 s znacznie miodsze od wieku gliny zwalowej i piaskéw lezgoych w
spagu interglacjahr ferdynandowskiego (596 i 563 ka). Przeprowadzone badania pozwalaja stwierdzié, ze
seria piaszczysta nalezy zapewne do intcrglacjalu mazowieckiego. Ponizej wystgpujg osady jeziorne inter-
glacjatu ferdynandowskiego, a jeszcze niZej gliny zwatowe zlodowacenia sanu. Powyze] mazowieckiej serii
piaszezystej ze stanowiska Kleszczdw 1 leiy glina zwalowa zlodowacenia odry, a jeszcze wyzej seria Chojn,
Poérednlo potwierdza sle proynaleino$é tej seri do interglacjahu lubelskiego — jednosiki siratygraficznej
oddzielajacej zlodowacenie odry i warty. Wiek serii Chojn zawiera sig migdzy 265 a 204 ka. Wyiej wystgpujg
trzy poziomy gliny zwalowej warciafiskiej o wieku 183, 1791 150 ka. Ponad nimi w Rogoweu wysiepuja utwory
interglacjabu eemskiepo.

Jedli uwzglednimy wyniki badafi w strefie Kleszczowa — Rogowea, to obecnie w kopalni Betchatéw (fig.
4) okreslone byloby nastepstwo i wiek czterech interglacjaléw: ferdynandowskiego, mazowieckiego, lubel-
skdcgo i eemskiego,
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Fig. 1a, b, 23, b. Viviparus diluvianus (Kunth); enl. about, (pow. ok.) 1,5x
Fig. 3. Viviparus diluvianus (Kunth), shell frapments (fragmenty skorupek); enl, about (pow. ok.) 2x
Fig. 4. Pisidlum sulcanum (8. V. Wood)?, shell fragments (fragmenty skorupek}; enl, about (pow. ok,) 2x

Site Kleszczédw 1, Brown Coal Mine Betchatdw
Stanowisko Kleszczéw 1, Kopalnia Wegla Brunatnego Beichatéw
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