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Waldemar GOGOLEK

The Quaternary of Szamotuly and Buk region
(Wielkopolska Lowland)

The purpase of this paper is to present stratigraphy of the Quatemnary of Szamotuly and Buk region, middle
part of the Wielkopolska Lowland. The paper presenis geomorphology, configuration, Pliocene and
Miocene sediments of subqualemnary surface. Pleistocene sediments are represented by 1ills, flivioglacial
and ice—dammed lake deposits. Deposits of South Polish, Odra, Warta and Ballic glaciations in Pleistocene
sediments are also described.

INTRODUCTION

The paper compiles rich set of archival data, including results of about 300
borehole profiles and geological mapping conducted on Szamotuly and Buk sheets of
the Detailed Geological Map of Poland in the scale of 1:50 000. The borehole samples
were examined using palynological method by H. Winter and B.Slodkowska, litho-
logic-petrographical method by K.Choma-Moryl et al. and by D.Krzyszkowski and
J.Czerwonka, thermoluminescence (TL) dating method by J.Butrym and radiocarbon
dating method by M.F.Pazdur. The described area is localized in NE part of the
Poznani Lake District, Poznan vicinity. The progress in geological studies allows 10
make some changes in stratigraphy of the Quaternary of this area presented so far
(W.Gogotek, 1990, in print).
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The Quaternary of Szamotuly and Buk region... 39

GECOMORPHOLOGY

Two moraine plateau levels are the basic morphological elements of the region
(Fig. 1). The higher one (80-108 m as.l.) — undulated and partly flat moraine
plateau is developed in the south part and occupies more than a haif of the region.
The lower (70-75 m a.s.1.} flat moraine plateau (Szamotuly Plain) is developed in the
north. Plateau levels are sharply separated by an edge structure, with 2 mound of
push-up moraine developed on the edge. In the north the Szamotuly Plain is decli-
ning towards fluvioglacial terraces surface of the Note¢—Warta ice-marginal valley.
Plateau areas are cut with many subglacial channels. At present they are utilized by
large number of rivers and streams. Depressions of plateau areas, mainly along the
glacial channels, are covered with fluvioglacial sediments. The south part of the area
is cut evenly with a paralle! zone of maximal range of the Poznan Phase, Leszno-Pom-
meranian Stadial of the Baltic Glaciation. The SE part of the area is additionally
diversified by many kame mounds and by Buk—Mosina channel-esker form set.
Further details of geomorphology of the region are presented in works by T.Bartkow-
ski (1962} and W.Gogolek (In press).

SUBQUATERNARY SURFACE — MORPHOLOGY AND SEDIMENTS

Quaternary substrate is formed by Miocene and Pliocene sediments (Fig. 2).
Subquaternary surface is diversified, with large denivelations ranging above 160 m,
denivelations of the present surface are reaching almost 70 m. Primary subquaternary
surface after Pliocene sedimentation period reached probably about 50 m as.l
Higher level surfaces were probably due to glaciotectonical deformations uplifted
and lower level surfaces were denudated, eroded and egzarated. Pliocene sediments
were in some places completely removed. The Neogene sediments are cut with deep
burreid valley (channel) of Sama — dominant morphological element of this region.

Fig. 1. Location and geomorphological sketch of described area

1 ~ investigation boreholes; Z— boreholes situated along the line of geologic sections; 3 - sites of ice-dammed
lake sediments of the I,I?zno-l’ommemnian Stadial examined by TL age daling; 4 — sites of Holocene
sediments examined by ~ "C age dating method; 5 - lines of geological sections; 6 — flat moraine platean —
lower level; 7 —(lat and undulated moraine plateau — higher level; 8 - geomorphological forms of marginat
zone of the Poznaf Phase; 9 — push-up moraines; 10 - fluvioglacial plains; 11 - Buk—Mosina eskers; 12 -
subgtacial channels

Szkic lokalizacyjno-geomorfologiczny

1 - otwory badawcze; 2 — otwory wiertnicze wzdtuz linii przekrojéw; 3 — slanowiska datowania ﬁlelodq TL
osadéw zastoiskowych stadiatu leszezydsko-pomorskiego; 4 — stanowiska datowanych metodg 3¢ osadGw
tolocenu; 5 - linke przekrojéw geologiczych; 6 — wysoczyzna morenowa ptaska — poziom nizszy;, 7 —
wysoczyzna morenowa falista i plaska — poziom wyiszy; 8 - formy strefy marginalnej fazy poznarskiej; 9
— pagérki moren spigtrzonych; 10 — réwniny wodnolodowcowe; 11 — ozy bukowsko-mosifiskie; 12 - rynny
subglacjalne
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The Quaternary of Szamotuly and Buk region... 41

[t extends from north to south. In the north it’s axis deviates eastwards and in the
south-westwards. It is 1-2 km width, maximum 5 km in Radzyi—K3asinowo area. The
valley bottom is generally flat and declines from about 5 m a.s.l. (Bytyri area) 1o about
35 m bs.l in the N and about 15 m b.s.l. in SW part. In the NE part of the area
subglacial burried channel of Samica is developed. It was formed above the Tertiary
graben (Szamotuly Graben). The north part this channel is developed as a deep
compound genesis (partly tectonical) depression. The deepest point of the subqu-
aternary surface —91.4 m b.s.1. and the biggest thickness of the Quaternary deposits
ranging 151.4 m are noted from the above depression. The remaining part of the
channel is not as deep, it’s bottom rises up to 15-30 m a.s.l. Due to lack of studies of
Pleistocene sediments the date of forming of the channel is difficult to determine. In
SW part of the area a synclinal depression in the Pliocene surface is developed. The
bottom of this depression is 10-30 m as. ). Pliocene was here strongly reduced —
mainly to few mcters in thickncess, locally total reduction is noted. Present surface
refers to this depression.

Miocene outcrops on subquaternary surface arc reffering to the extent of glacial
channels zones deveioped below 10-20 m a.s.l., locally lower than 30 m a.s.l. or even
15 m b.s.l. In many places Tertiary formations, often with Pleistocene sediments, are
glaciotectonicaly deformated. This remark is mainly concerning the marginal zones
of glacial valleys (channels).

MIOCENE

Miocene sediments are made up of: sands, lignites, silts and clays up to 110-150m
thickness noted in Szamotuly Graben. As the main subject of the study is to present
the Quaternary, geological sections are presenting only the top of the Miocene
formation. Miocene sediments were examined using palynological method by B.Slod-
kowska. Spores and pollen spectra indicate, that miocene sediments were formed
during warm VIII phusc Cyrillaceapolienites exacrus of upper part of Middle Miocene,
IX phase Tsuga — Ericaeae of the uppermost part of the Middle Miocene and after
Lower Miocene.

in the lithological description of the Miocene top 2 horizons are observed. The
Upper horizon — "upper carbon serie” forms a constant lithological horizon. One or
two not large thickness (2-3 m) lignite deposits with grey, brown and black clays in
the top and calciumless fine grained sands and grey or brown silts below are present

Fig. 2. Geological skeich (without Quaternary deposits)

1 ~ geologic boundaries symbols: M — Miocene, Pl — Pliocene; 2 — lop isohypes of sediments clder than the
Quaternary in m a.s.1; 3 — edges; 4 — geologic seetions with boreholes location

Szkie geologiczny (bez utworéw czwartorzedowych)

1 - granice warstw geologiczaych, symbole oznaczajg wiek utwordw: M — miocen, Pl - pliocen; 2 - izohipsy
stropu utworéw starszych od czwartorzedu wm n.p.m.; 3 — krawgdzie; 4 — [inie przekrojéw z olworami
wiertniczymi
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in this horizon. This 10-20 m thickness seric probably corresponds to the lower part
of Upper Miocene. The Lower horizon made up of "upper sands and silts serie”
consists of totally calciumless fine grained quartz sands, silts and sandy clays, 20-25 m
in thickness. It was probably formed in the upper part of Middle Miocene and
lowermost part of Upper Miocene.

PLIOCENE

The Pliocene deposits are represented by grey-green, blue and grey clays, in some
places dusty and sandy, locally with sand and calciumless silt intercalations. The
Pliocene top consists mainly of spotted or partly spotted clays, yellow-green, rusty-
-green, brick-red and cherry, calciumless, locally light yellow with calcium carbonate
coatings and concretions, highly calcareous. In the floor of Pliocene, darker clays with
carbonized plant remains and even with thin lignite Ienticles occur.

Palynologic analysis of the Pliocene samples were done by B.Slodkowska and
H.Winter. Spores and pollen complexes indicate Middle or Lower Pliocenc, possibly
Upper Miocene age. The Tertiary of this area was precisely described by Z. Walkie-
wicz (1984).

' STRATIGRAPHY OF THE QUATERNARY SEDIMENTS

According 1o lithological and petrographical studies, spatial analysis of numerous
geological sections and TL datings, 8 glacial horizons accompaniced by a range of
fluvioglacial and jce-dammed lake series are distinguished in this serie. The thickness
of whole Quaternary complex varies from about 10-20 m within Quaternary sub-
strate uplifts to 100-150 m in the channels zone (Figs 3-5).

PLEISTOCENE

In the major part of the area subsequent glacial horizons are lying directly one on
another, and are only [ocally separated by different genesis series. Fluvioglacial and
ice-dammed lake series are occurring mainly in burried channels of Sama and Samica.
Below the moraine horizons sediments and burried channel series description will be
presented.

On this area a continuous horizon of tills (gB1) is developed. It is characterized by
homogenous lithological and petrographical features and thickness up to 14 m. Lack
of this horizon is observed only locally in J6zeféw site. This horizon is composed of
light-brown and dark-grey, strongly sandy, partly dusty and calcareous (7-12%
CaCO3) tills. The values of petrographical coefficients are: O/K~1.10; K/W~1.10G;



The Quaternary of Szamotuty and Buk region... 43

A/B~0.90". The most frequent local rocks occurring in this tills are the limestones,
sandstones and quartz. Heavy minerals are represented by garnets = amphiboles.
The TI. dating result of this horizen varies from 15.243 to 21+3 thousand years BP.

Locally, in Bytyfiand Karolewo, higher till horizon (gB2) is observed. Thickness of
this local horizon reaches 9 m. It is composed of brown and grey, sandy tills. The
values of petrographical coefficients are: O/K~1.30; K/W~0.85; A/B~1.10. Typical
local rocks of this tills are mudstones My, limestones and quartz. In heavy mineral
assemblage amphiboles = garnels are dominant. The TL dating indicates 14.9+2 and
16.2+2 thousand years BP. The two highest till horizons found in expositures in
Konin vicinity are characterized by almost the same lithological and petrographical
features. This diversity is observed only locally in the nearest (few kilometers width)
zone of the maximal extent of Poznar Phase.

The next glacial horizon (gWi) reaching 12 m in thickness is observed in the
whole investigaled area. [U’s top is located 60-70 m a.s.l. The horizon is composed of
dark-grey, sporadically brown tills, dusty, sandy in some places, calcareous (6-16.5%
CaC0Qz3). Values of petrographical coefficients are: O/K~1.25;, K/W~(0.90;, A/B
~0.95. The main local rocks are flints quartz, limestones, sandstones and marls. In
heavy mineral assemblage garnets > amphiboles are predominant. Locally in the
floor of this horizon glacial erratics of older moraine horizons are found. The results
of TL dating of this horizon varies from 154+23 to 158+23 thousand years BP,

In the south part of this area a 20 m thickness glacial horizon (gW2) separating
tills of the gB1 and gW1 horizons is recognized. The top of this horizon is located
75-90 m a.s.l. and locally it can be observed on the surface in J6zeféw vicinity. It is
composed of dark-grey calcareous (6-10% CaCO3), sandy and dusty tills. The values
of petrographical coefficients are : O/K 1.70; K/W 0.60; A/B 1.60. Dominant local
rocks are: mudstones M, quartz and sandstones. The heavy mineral assemblage is
represented by amphiboles = garnets. Locally this horizon forms with gW1 horizon
alternate layers of different lithological and petrographical characteristic. The above
mentjoned alternation indicates the presence of glaciotecionical deformations. The
TL dating of this horizon indicates 133+ 19 thousand years BP.

Under gW| horizon another — 50 m thickness till horizon is noted (gO). In the
south part of the area it is developed in form of massive cover, in the north part it
(illes probably parts of Sama burried channel (valley). The top of this horizon.is
found 50-70 m a.s.l. It is composed of grey-black and dark-grey, dusty and clayey,
partly sandy, calcarcous (6-9% CaCQOg) tills. Sporadically fragments of lignite, in-
serts of Pliocene clays and sand interbeds are found. The values of petrographical
coeflicients of this horizon are: O/K~0.80; K/iW~1.35; A/B~0.70. A big variety of
local rocks is noted, the most frequent are quarlz, flints, limestones, sandstones and
lignite. The heavy mineral assemblage is mainly presented by amphiboles and garnets
in almost the same proportions.

Igce expl. notes Fig. 3
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In Mutowo another till horizon (gG) different in lithalogy and petrography was
locally noted. The top of this up to 15 m thick horizon js found 30 m a.s.l It is
presented by dark-grey, clayey-dusty tills. The values of petrographical coefficients
arc: O/K~1.79; K/W~0.59; A/B~1.59. The local rock group dominant in this hori-
zon are sandstones accompanied by marls, quartz and mudsiones Mz, In heavy
mincral assemblage garnet sharply dominates amphibole.

The following, lower till horizon (gP2) forms 2-10 m thickness horizon. In the
south part of the area it is a continuous horizon overlying directly Tertiary substrate.
The top of this horizon is found 5-15 m a.s.1, locally 60 m altitude is also noted. It is
presenicd by dark-grey, dusty tills, partly strongly sandy with admixture of smeared
Pliocene clays and lignite fragments. The values of petrographical coefficients are:
O/K~1.25 K/W~0.85, A/B~1.10. The main local rocks are limestones, quartz, sand-
stones, partly with high content of lignite frapments. The heavy mineral assemblage is
mainly composed of garnets=amphiboles> >pyroxcne >cpidote. Calcareous con-
tents is lower than noted from the higher horizons (5% CaCOa).

Locally in Jézefow and Mutowo vicinity 4 m thickness tills horizon (gP1}) is noted.
They are deposited in the decpest depression of Quaternary substrate. Their top
oceurs 12-16 m a.s.l. They are presented by dark-grey strongly sandy, calcareous tills
wilh 4.4-6.3% CaCOj3 contents. The values of petrographical coeflicients are: O/K
~1.00; K/W~ 1.07, A/B~ 0.90. The dominant local rocks are lignites, quartz, lime-
stones and {tints. In heavy mineral assemblage dominate amphiboles=garnets. The
lower Mutowo horizon indicates diffcrent values ol petrographical coefficients
(O/K ~ 0.58; K/W ~1,88; A/B~0.48) than the J6zef6w horizon. It is probably due to
partial desintegration of the horizon. The contents of local rock association, northern
rock association and heavy minerals are similar.

Fig. 3. List of boreheles drilted — Szamoluly and Buk Sheet, Deiailted Geological Map of Poland in the scale
of 1:50 000 :

1 —peats; 2- clays; 3-silis; 4 —sands; 5— humus sands with plants detritus; 6 — sands with gravels; 7 - gravels;
& - brown coal; 9 — sampling sites for palynological delerminations; 10 - sampling sites for TL age dating
(resulls given in thousand years BP); 11 — graphics of petrogralical coelficients: O — total of sedimentary
rocks, K —1otal of crystallinic rocks, W — (otal of calcareous roeks, A — 1otal of weather prool rocks, B - total
of weather unproof rocks (Scandinavian origin group); 12 —stratigraphy: M — Miocene, P1 - Pliocene, P, G
— South Polish Glaciations, O - Odra Glaciation, W - Warta Glaciation, B - Leszno-Pommeranian Stadial
of the Baltic Glaciation

Zeslawienie olwordw wiertniczych wykonanych dla ark. Szamotuly | Buk Szezegdfowej Mapy Geologicme;j
Polski 1:50 000

1 — torfly; 2 —ily; 3 - mutki; 4 - piaski; 5 — piaski z detrylusem ro§linnym; 6 — piaski ze fwirami; 7 - Zwiry;
8 — wegicl brunainy; 9, 10 — miejsca pobrania prébek: 9 — do badafi palinotogicznyeh, 10 — do badasi wieku
mectodq TT. (wyniki datowari podanowiys. 1at BP); 11 - grafliczny obraz wspétezynnikéw pelrograficznych,
symbole lilerowe oznaczaja sume: O - skat osadowych, K - skat krystalicznych, W - skal weglanowych, A
- skat nieodpornych na wietrzenie, B — skal odpornych (w grupie skai skandynawskich); 12 — granice
slratygraficzne: M — miocen, Pl - pliocen, P, G — zlodowacenia poludniowopolskie, O —zlodowacenie odry,
W — zlodowacenie warty, B —sladiat leszczyfisko-pomorski ziodowacenia battyckiceo
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The till complex gBy is overlayed by sandr cover, esker and kame formations, lake
and fluvial deposits. Thickness of fluvioglacial deposits (fgBz) reaches 10 m. They are
presented by vari-grained sands, calcareous (3.4-7.1% CaCO3), slightly rounded
(index of roundness R=0.92-1.25). In heavy mineral association garncts dominate
amphiboles. In numerous expositures traces of periglacial processes arc noted as well
as beds of gravels and thin interbeds of silty-clayay sediments indicating the local
changes condition of sedimentation.

Below the gBi till horizon ice-dammed horizon (zB) is noted. It is composed of
dusty sands, silts and silty clays, grey and grey-brown, calcareous, partly with sharp
warved bedding. Locally it is composed of clays. The contact of clays and overlaying
tills as well as the mirrored structures observed in the sediment indicale the presence
of glaciotectonical deformations. Slight roundness of quartz grains (R--2.28) and
high calcareous of the sediment (103% CaCOs3) are the factors indicating the sc-
dimentation near the ice sheet. Ice-dammed lake sediments are [illing the glacial
channel reaching up to 10 m thickness. Locally the top of serie is denudated. This
sediment (up to 3 m thickness) is alse noted in shallow depressions in morainic
plateau of the Warta Glaciation. The heavy mineral assemblage is presented hy
garnet dominating the amphibole. TL dating of ice-dammed [ake deposits collected
by mechanical boring in Przyboréw, Gorka and Kasinowo varies from 20+3 — 23+3
thousand years BP.

The ice-dammed lake horizon zB or directly tills horizon gB1 is underlain by
fluvioglacial sands and gravels (fgB1). These sediments accumulated in glacial chan-
nels zone but locally are also distributed beyond them. The thickness of the sediments
in the channels reaches 20 m, outside the channel 10-12 m. The sediments are
composed of vari-grained sands with up to 4 cm diametered gravels, light-grey,
interbedded by gravels and pebbels up to 7 cm in diameter. The heavy mineral
assemblage of the sediment is similar 1o the same assemblage noted in till horizon
gB1 above (parnets = amphiboles). This sediment presents a calcarcous, slightly
rounded sediment (R~1.1). ‘

In the burried channel of Sama, the till horizon gW1 is underlain by fluvioglacial
sediments serie (fgW). Its thickness reaches 20 m and the top declines from about
60-70 m in the north to about 45 m a.s.L. in the south. They are composed of sands
and gravel up to 15 mm in diameter, interbedded by silts and clays locally in the
bottom, indicating changes of sedimentation conditions. Index of roundness varies
from 0.70 to 1.06. In the heavy mineral assemblage garnets dominate the amphiboles.

In Mutowo the tll horizon gWi in marginal part of burried channel of Sama is
underlain by a complex of 16 m thickness l[imnic sediments (11O-W). It is presented
by fine and vari-grained sands interleyed by pgrey silts and black-brown peats. The
sediment is slightly rounded, index of roundness (R=1.08) and calcareous (4.9%
CaCO3). Among the heavy minerals association amphibole slightly dominates the
garnet. The contents of this association is similar to the till horizon gO and is sharply
different from the heavy mineral contents of the till horizons gW1and gG. The pollen
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spectra obtained from a part of this series are indicating the development of boreal
plants with warming tendency. The above mentioned characteristics indicates that
the sediment may represent the interstadial period or a part of interglacial period.

In the Sama channel, the morainic till horizon (gW1) is overlaid by fluvioglacial
sediments (fgO2) with heavy minerals association related to till horizon gO. Locally
these sediments occur also above the till horizon gO. They are composed of up to
15-20 m thickness vari-grained sands with gravels, locally of dusty sands. In heavy
minerals association amphiboles dominate garnets. The sediment is slightly rounded
(R~1.10). '

The fgOg series and partly the till horizon gO are underlain by a fluvioglacial
sediments series (fgC1). The top of this serjes reaches 20-30 m a.s.1, in the Myszkdw
vicinity top level of about 50 m a.s.l. is noted. The series up to 30 m is composed of
vari-grained sands with gravel, grey, locally with addition of lignite fragments. Partly
interbeddings of silty, grey-green sands and black plant detritus stripes and wood
fragments are noted. This indicates periodic transformation of braided river sedi-
ments into reservoir sedimentation. The index of roundness of the sediment varies
from R=0.81 to 1.11. Heavy minerals association conten1s refers to clay horizon gO
with dominant amphibole and garnet. Their percentage contribution is similar.

The fluvioglacial series fgOt is underlain by ice-dammed lake sediment (zO)
thickness up to 26 m. It's top is 2040 m a. s.I. Locally it is found to overlie directly
Pliocene substrate. It is composed of grey silts with varied sandy and clayay additions,
brown with organic dust additions at the top. Parily grey varved clays are found, with
partially strongly mirrored structures, Carbonate contents is 9-12%. The value of
index of roundness R varies from 2.03 at the bottom to 0.79 at the top. Heavy
minerals association is presented by amphibole and garnet and is analogous to the
heavy mineral association observed in fluvioglacial serie fgO) and moraine horizon
g2O. Palynological analysis of the samples indicate the presence of mixed polien
spectra with participation of Quaternary and Tertiary sporomorphs, Mesozoic spores
and marine plankion.

The lowermaost fluvioglacial series (fgP) accumulated in the Sama burried channel
bottom is up to 53.5 m thickness. It’s top varies from 37.5 m in Radzy1i vicinity to 0.0
m a.s.l. in Bytyd locality. The series consists of vari-grained sands with additions of
gravel and up to 200 mm in diameter pebbles, locally with thin interbeddings (up to
10 cm) of carbon substance and lignite (?), probably it i$ a material rinsed from
Tertiary substrate. Index of roundness varies from R=0.87 to 1.10. In heavy mineral
assocjation garnet distinctly dominates amphibole. Differences in amphibole-garnet
ratio within this series varies between 0.27 and 0.87. This may indicate, that this series
has heterogenous age and may include sediments from more than one glaciation.
Maybe in the future due to development of investigations ont lowermost glacial and
intergtacial series, subdivision of this series will be possible.

The facts presented above allow to determine the age of each Pleistocene com-
plcx, presumable in case of older complexes.
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Thc uppermost complcx is composcd of two till horizons (gBz and gB1), two series
of fluvioglacial sediments (fgB2 and fgB)), the higher one with surface forms (kame,
csker, accumulative moraine, cic.) and of ice-dammed lake scries (zB). According to
TL dating (14.9+2 — 23.0+3 thousand years BP) and lithologic-pctrographical con-
vergence, it is probable that this complex originatcd in Leszno-Pommeranian Stadial
of the Baltic Glaciation. In the sites in Konin vicinity two distinct glacial horizons
with almost the same as noted from the tilis petrographical coefficient are present.
Tills from Konin sites are overlying the fluvial series dated 42.0-22.23 thousand years
BP. This dating indicates their forming during the last stadial of Baltic Glaciation.
The dignity of both till horizons and their mutual relations need further studies. The
Bytyn borehole is the only place in Wielkopolska, where both till horizons are found
together. TL datings results from both horizons are almost the same.

The next lithologic-petrographic complex is formed by two moraine horizons
(gW7 and gW1) and fluvioglacial series (fgW). With regard to error range of the TL
method, the age of both horizons is almost similar. Horizon gW2 13319 thousand
years BP, gW1 horizon 154-158+23 thousand years. It can therefore be stated that
the 2 moraine horizons were formed during the Warta Glaciation sediments, but on
the other hand we can not precise whether they are presenting iwo different stadials
or only one facially diversified glacial horizon. In Konin vicinity, tills with lithologic-
-petrographical features simjlar to gW2 horizon were observed and they occur there
in form of two horizons of tills with identical petrography of the 10-5 mm fraction,
separated by fluvioglacial sediments. They are treated as Warta Stadial (Glaciation)
equivalent. According to J.Rzechowski (W.Stankowski, 1976), petrographical coeffi-
cients of Konin vicinity tills: O/K 1.11; K/W (0.94; A/B 1.01 are almost the same as in
gW1. This horizon is described by W.Stankowski as Warta horizon.

The age of remaining Pleistocene complexes, due 1o lack of proper TL dating, can
be determined only on the basis of mutual spatial relations, comparing it with
neighbouring areas and their dignity, expressed by the quality and thickness of de-
posited sediments.

The following complex forms in this region together with two series of fluviogla-
cial sediments (fgO2 and fgO1) and with series ice-dammed Iake sediments (zO) the
most thick tili horizon (gO). The heavy minerals content of fluvioglacial and ice-
-dammed lake sediments are comparable in to till horizon gO and are forming
despite partial destruction, the most thick Pleistocene complex. The thickness of till
horizon gO reaches 50 m and the total thickness of fluvioglacial and ice-dammed lake

Fig. 4. Geological cross—section A-B

H - Holocene, rest: letters given left to the symbol indicate genesis of the sediment: g —tiils, {g - fluvioglacial
sediments, z — ice-dammed lake sediments, li — lacustrine sediments see expl. notes Fig. 3

Pzrekrdj peologiczny A-B

H: holocen; litery z lewej strony symbolu oznaczajgeego wiek okreflaja peneze osadu: g — gliny zwalowe, (p
—osady wodnolodowcowe, z ~ osady zastoiskowe, li — osady jeziorne; pozostale objasnicnia jak na fig. 3
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sediments series exceeds 40 m. Position of ice-dammed lake series zO and fluviogla-
cial fgO1 sediments indicates, that they were formed during trangeression period. The
position of fluvioglacial sediments fgOz indicate their forming during Odra Glacia-
tion recession, So expressed dignity of this complex may correspond to Odra Glacia-
tion (maximum stadial of Middle-Polish Glaciation). The same stratigraphical order
of the tills, analogous 1o gO horizon, was implemented for neighbouring areas
(B.Witek, ].A.Czerwonka, 1976; W.Stankowski, 1976}

Lacustrine sediments series (liC-W) with it’s contents of the heavy minerals
association refers to till horizon gO. The position of this serie between horizon of
Warta tills (gW1) in the top and a serie of Odra fluvioglacial sediments (fgOgz)
indicates, that it was probably formed during interglacial period after Odra Glama-
tion or in interstadial period of this glaciation.

The lowermost complex of Pleistocene sediment is presented by three till hori-
zons (gG, gP2, gPy) and a thick series of fluvioglacial sediments (fgP). The (ill (gP2)
refers to the tills noted in Konin sites, where it is considered to be related with
South-Polish Glaciation. In older reports for map-sheets located south of this region
the period of deposition of analogous (ills was detcrmined (o younger stadial of this
glaciation (B.Witek, J.A.Czerwonka, 1976). From Jézeféw and Mutowo region dif-
ferent type of till (gP1) is reporied. In Jozefow il strictly underlies the (ill gP2, and is
separated by 1 m thickness horizon of fluvioglacial deposits. The till horizon (gP1)
from J6zeféw striculy refers with petrographical coefficients values to litotype 1T of
South-Polish Glaciation till {(O/K~1.00; K/W~1.10; A/B~0.80) pointed out by
J.Rzechowski (1977). Tills considered by B.Witck and J. A. Czerwonka (1976) to be
related with older stadial of South-Polish Glaciation have petrographical coefficien(s
very similar to the petrographical coefficients of lower till horizon (gP1) from Muto-
wo and to coefficients of Scuth-Polish tills from Rybocice region (S.Skompski, 1988).
Probably the horizon gP) from Jdézeléw and Mutowo are presenting the same older
stadial of South-Polish Glaciation. Quantity differences in petrographical contents
may result from different weathering grade. Due to small spatial extent of this
horizon and distinct traces of glacioteclonical deformations in profile of lowest
Pleistocene complex (tills gP2, gP) and separating and interbedding sandy series) in
Jézefow borehole, precise determination of stratigraphy requires further discussion
and studies.

The till horizon (gG) noted in Mutowo lies between fluvioglacial series fgOz in
top and (ill horizon gP1 in the floor. This horizon js determined by petrographical
coefficients and heavy minerals association. This coeffictents are comparable with
coefficients mentioned in the literature (J.Rzechowski, 1977; J.E.Mojski, 1985) [(or
titls related to Wilga Glaciation. The attention was paid by the author in lithologic-
-petrographical study made for Szamotuly sheet (K.Choma-Moryl et al.). In new
stratigraphic schemas the Wilga Glaciation terminates South-Polish Glaciations
(J.E.Mojski, 1985). Lack of data on spatial extent of tills of this type and lack of



52 Watdemar Gogolek

glaciation horizons with similar lithologic-petrographical features in Westcrn Poland
makes further studies and discussions necessary.

HOLOCENE

The youngest sediments cover a big part of the region and are presented mainly by
muds, gyltja, limnic chalk and peats. The sediments are reaching the biggest thickness
55—8 m) in glacial channel, valleys, limnic bassins and depressions. Three samples of

‘c dating were obtained. The first one was obtained from gytija bottom overlayed
by peats in ancient limnic bassin in Zukowo vicinity. The result 10 350+ 150 years BP
determines probably the begining of Holocene organic sedimentation, limit between
Younger Dryas and Preboreal. The second dating (5380130 years BP) oblained
from bottom of peats filling the Sama valley in Radzyn, determines the cnd of
climatical optimum of Holocene. One of the youngest sediments was stated within
Samica flood plain terrace near Przeciwnica (Fig. 1). The sample for dating was
obtained from peats in sandy muds, The result obtained indicates the age of 79070
years BP.

CONCLUSIONS

As a result of new data and new investigations, a more detailed stratigraphy of the
Quaternary of Szamotuty and Buk region is prescnted.

The report gives the charakteristics of 3 till horizons formed probably during the
South-Polish Glaciation period. The order and position of these horizons, especially
the position of the gP1 and gG horizons as well as the position of fluvioglacial serics
is still not clear enough and needs further discussions and investigations.

Report includes the characteristics of the sediments of Odra Glaciation com-
posed of series of fluvioglacial and lake-dammed sediments and of 1 1ill horizon as
well as characteristics of the sediments of Warta Glaciation presented by 2 il
horizons. Further investigations must be conducted to precise if these sediments are
presenting different stadials or the same glacial horizon.

From the horizon of sediments formed during Leszno-Pommeranian Stadial of
the Baltic Glaciation 2 horizons varying in lithology and petrography have becn
described. They are only locally noted [rom a narrow zone on the back of the maximal
extent of Poznafi Phase of this stadial. Their relation and position needs further
investigations.

In Mutowo lake deposits were noted. Probably they were formed during intergla-
cial period after the Odra Glaciation or in the interstadial period of this glaciation.
The pollen spectra analyses do not precise their age.

Numerous and big in intervals breaks in sedimentation {corresponding to inter-
stadial and interglacial period) indicate the intensivity of destruction processes re-
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lated with tectonical uplifting of the middle part of Wielkopolska Lowland and with

local neotectonic processes.
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Waldemar GOGOLEK

CZWARTORZED OKOLIC SZAMOTUL I BUKA
(NIZINA WIELKOPOLSKA)

Streszczenie

Podslawg podzialu siralygraficznego czwartor%Qdu byla analiza materiatéw archiwalnych, wyniki karto-
wania geologicznego na obszarze ponad 600 km®, badania palinotogiczne (H. Wimer, B. Stodkowska),
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hlologlczni)‘pelrograﬁcznc (K. Choma-Moryl iin., D. Krzyszkowski, J. Czerwonka) oraz datowania TL. (J.
Butrym) i *7C (M.F. Pazdur).

Obszar tworzg dwa pozuimy wysoczyznowe: niiszy (70-75 m n.p.m.) | wyiszy (80-108 m n.p.m.)
urgzmaicony licznymi pagérkamij moren, keméw i ozdw. Wysoczyzny rozcinajg liczne rynny subglacjalne.
Przez poludniows czg$¢ obszaru przebiega réwrnoleznikowa strefa maksymalnego zasiggu fazy poznafiskiej
stadiatu leszczyrisko-pemorskiego zlodowacenia battyckiego (fig. 13.

Na powierzchni podczwartorzedowej (bg. 2} zbudowanej gtéwnie z ulwordw pliocenu stwierdzono
wychodnie miocenu. Stropowy czesé miocenu tworzg piaski, wegiel brunatny, mutki i ity powstate prawdo-
podobnie w gérnej czedei miocenu $rodkowego i dolnej czesci miccenu gdérnego. Pliocen Lo gléwaie ity
szaro-zielone, niebieskie, szare i psire. Wyniki badafi palinologicznych wskazujg, 2e w otworach badawczych
nawiercono osady §rodkowego lub dolnego pliocenu. Deniwelacje powierzchni podczwarlorzgdowe)j do-
chodza do 160 m. Pierwotna powierzchnia, po zakoficzeniu sedymentacji pliocefiskie], wznosita si¢ na
wysokos¢ okolo 50T n, p.m. W morfologit dominuja glebokie rynny (do{my) kopalne Samy i Samicy.

W4rdd utwordw plejstocenu wyrézniono 8 poziomdw glin zwalowych i szereg scrii wodnolodowcowych
i zastoiskowych, kiére prawdopodobnie nalezg do 4 odmiennych komplekséw odpowiadajgcych rdznym
pigtrom plejstocenu (fig. 3-5).

Do najwyiszego kompleksu zaliczono dwa ponomy glin: gB2 i gB1 wraz z nawigzujacymt do niego
zespotem mineraléw cigikich seriami wodnolodowcowymi (gB2, [gB1 i zastoiskows zB. Dla poziomu gB1
wspbiczynniki petrograficzne wynosza: O/K~1,10, K/W~1,10, A/B~0,90, a dla poziomu gB2 O/K-1,30,
K/W~0,85, A/B~1,10. W poziomie dolnym gB] w zespole mineraléw cigzkich przewazajy granaty =
amfibole, a w poziomie gérnym gB2 am[ibole = granaly. Zréinicowanie glin lego kompleksu siwierdzono
lyiko w waskiej strefie na zapleczu maksymalnego zasigpu [azy poznafiskiej. Datowania TL uzyskane z tych
osaddw zawieraja si¢ w granicach od 14,9 +2 do 23+ 3 1ys. lat BP. Kompleks ten powstal w czasie stadiatu
leszezyrisko-pomerskiego zlodowacenia battyckiego.

Kolejny kompleks iworza dwa poziomy glin gW 11 gW2 oraz seria wodnolodowcowa (g W. Wspélczynniki
petrograliczne wynoszg: O/K~1,70, K/fwW~0,60, A/B—~1,60 (dla poziomu gW2} i O/K~1,25, K/W--0,90,
A/B~0,90 (dla gW1). W zespele mineraléw cigikich w poziomie gW2 przewaiajg amlibole = granaty, a w
poziomie gW1 i serii wodnolodowcowej [gW granaty = amfibole. Dla ulwordw tege kompleksu uzyskano
datowania TL w granicach od 133+19 do 154—158 =23 (ys. lat BP. Kompleks len powstal w okresie
zlodowacenia warty.

Nasi¢pny kompleks tworza: peziom glin g0, 50 m migZszoéci, serie wodnolodowcowce [O1, [O2 i seria
zastoiskowa z0. W zblizonych do siebie zespolach mineraléw cigzkich przewazajg amfibole = granaly.
Wspdtezynniki petrograliczne dla glin gO wynoszy: O/K~0,80, K/W~1,35, A/B~0,70. Przypuszczalnie ten
najbardziej mijzszy kompleks powstal w okresic zlodowacenia odry.

W Mutowie siwierdzono serig osaddw jeziornych [iQ-W ztoiong z piaskdw drobno- i rdZnoziamistych
z przewarstwieniami mutkéw i lorfdw. Seria ta nawigzuje sktadem zespotu mineraldw cigzkich do poziomu
zlin edrzadskich gO. Przypuszczainie seria ta powslata w okresie interglacjalnym po zlodowaceniu odry lub
w okresie interstadialnym w czasie tego zlodowacenia.Stwierdzone spekira pytkowe nie daja podstaw do
jednoznacznego okreflenia wieku tej serii.

Najnizszy, malo migiszy i nieciagty kompleks tworzg trzy poziomy glin zwalowych gG, gP2 i gP1 oraz
seria osadéw wodnolodowcowych [gP, nawiazujaca do nich sktadem zespolu mineratéw cigzkich, Wspdlczyn-
niki petrograliczne dla tych poziomdw wynoszg: O/K—~1,00, K/W~1,07, A/B~0,90 (dla gP[ w J6zefowie),
0O/K~0,58, K/iw~1,88, A/B~0,48 (dla gP1 w Mutowie réinica prawdopodobnie wynika ze zmian wywola-
nych wietrzeniem), O/K~1,25, K/W~0,80, A/B~1,10(dla poziomu gP2)i O/K~1,79, K/W—~0,59, A/B~1,5%¢
{dla poziomu gG). W poziomie gG wzespole mineratéw cigikich granat wyraZnie przewaza nad amfibolem,
a w poziomach gPl i gP2 dominujg granaty i amlibole w zblizonych proporcjach i zmiennej przewadze.
Autorzy opracowania lilologiczno-petrograficznego (K. Choma-Moryl i in.) sugeruja, e poziom gG nawig-
zUje cechami petrograficznymi do glin zlodowacenia wilgi. Nalomiast gliny poziomdw gP1 i gP2 wykazujg
cechy zblizone do pozioméw lodowcowych siwierdzonych w odkrywkach konifiskich i rejonie Rybocic {S.
Skompski, 1988) a zaliczonych lam do zlodowacenia potudniowopolskiego.

Ranga j wzajemne relacje pomigdzy poszczegdlnymi poziomami glacjalnymi (gl31-gB2, gWI -gW2,2G,
gP1-gP2) wymagaia dalszej dyskusji i badad.

Dla osadéw holocefiskich re[lr}ezenlowanych tu gidwnie przez namuiy piaszczysie, gytie, krede jeztorng
i lorfy uzyskano szereg dalowad ~"C. Data 10 35%£150 lal BP wyznacza poczgiek organicznej akumulacji
holocendskiej, uzyskano ja ze spagu gyiii wypelniajgcych niecke jeziorng w Zukowie. Ze spgu torfdw
wypetniajacych doling Samy pod Radzyniem uzyskano datg 5380+ 1301at BP; wyznacza ona schyick optimum
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kiimaryeznego holocenu. Osady larasu zalewowego doliny Samicy pod Przeciwnicy powstaly niemal wspéte-

zefnie (790270 lat BF).

Liczne luki stratygraficzne, obejmujace divgie okresy (giéwnic interstadialne i interglacjaine) plejsioce-
nu, $wiadcza o intensywnoéci proceséw niszczgcych. Prawdopodobnie intensywno$é ta miata zwizzek 2
wielkopromiennym wypigtrzaniem $rodkowej czesci Wielkopolski w plejsiocenie i lokalnie z nasileniem

procesdw neotektonicznych.





