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The Quaternary of Szamotuly and Buk region 
(Wielkopolska Lowland) 

The purpose of this paper is to present stratigraphy of the Quaternary of Szamotuly and Buk region, middle 
part of the Wielkopolska Lowland. The paper presents geomorphology, configuration, Pliocene and 
Miocene sediments of subquatemary suIface. Pleistocene sediments are represented by tills, flivioglaciaI 
and ice-<lammed lake deposits. Deposits of South Polish, Odra, Warta and Baltic glaciations in Pleistocene 
sediments are also described. 

IN1RODUCfION 

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 (lL) dating method by J.Butrym and radiocarbon 
dating method by M.F.Pazdur. The described area is localized in NE part of the 
Poznall Lake District, Poznall vicinity. The progress in geological studies allows to 
make some changes in stratigraphy of the Quaternary of this area presented so far 
(W.Gogolek, 1990, in print). 
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GEOMORPHOLOGY 

Two moraine plateau levels are the basic morphological elements of the region 
(Fig. 1). The higher one (80-108 m a.s.l.) - undulated and partly flat moraine 
plateau is developed in the south part and occupies more than a half of the region. 
The lower (70-75 m a.s.l.) flat moraine plateau (Szamotuly Plain) is developed in the 
north. Plateau levels are sharply separated by an edge structure, with a mound of 
pUSh-up moraine developed on the edge. In the north the Szamotuly Plain is decli
ning towards fluvioglacial terraces surface of the Notet-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 parallel 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). 

SUB QUATERNARY 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 a.s.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 Sarna - dominant morphological element of this region. 

Fig. 1. Location and geomorphological sketch of described area 
1- investigation boreholes; 2- boreholessitualed along the line of geologic sections; 3-sites of ice -dammed 
lake sediments of the ~o-Pommeranian Stadia I examined by 1L age dating; 4 - sites of Holocene 
sediments examined by C age dating method; 5 -lines of geological sections; 6 - flat moraine plateau
lower level; 7 - flat and undulated moraine plateau - higher level; 8 - geomorphological forms of marginal 
zone of the Poznal'\ Phase; 9 - push-up moraines; 10 - fluvioglacial plains; 11- Buk-Mosina eskers; 12-
subglacial channels 
Szkic lokalizacyjno-geomorCologiczny 

1 - otwory badawcze; 2 - otwory wiertnicze wzdtut Hnii przekroj6w; 3 -stanowiska datowania I.retodl\ 1L 
osad6w zastoiskowych stadiaru Jeszczyflsko-pomorskiego; 4 - stanowiska datowanych metodl\ 1 C osad6w 
holocenu; 5 - Iinie przekroj6w geologiczych; 6 - wysoczyzna morenowa plaska - poziom niuzy; 7 -
wysoczyzna morenowa Calista i plaska - pazjom wyiszy; 8 - Cormy strefy marginainej fazy pazna6ski~j; 9 
- pag6rki moren spic;trzonych; 10 - r6wninywodnolodowcowe; 11 - o1Jj bukowsko-mosiflskie; 12 - rynny 
subglacjalne 
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It 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 Radzyn-Kqsinowo area. The 
valley bottom is generally nat and declines from about 5 m a.s.1. (Bytyn area) to about 
35 m b.s.1. in the N and about 15 m b.s.1. 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.1. 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 1G-30 m a.s. I. Pliocene was here strongly reduced -
mainly to few meters in thickness, locally total reduction is noted. Present surface 
refers to this depression. 

Miocene outcrops on subquaternary surface are reffering to the extent of glacial 
channels zones developed below 1G-20 m a.s.I., locally lower than 30 m a.s.1. 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 llG-150 m 
thickness noted in Szamotuly Graben. As the main subject of the study is to present 
the Quaternary, geological sections are presenting only the lOp 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 phase Cyrillaeeapol/enites exaelUs of upper part of Middle Miocene, 
IX phase Tsuga - Erieaeae 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 calcium less fine grained sands and grey or brown silts below are present 

Fig. 2. Geological sketch (without Quaternary deposi ts) 

1 - geologic boundaries symbols: M - Miocene, PI- Pliocene; 2 - top isohypes of sediments older than the 
Quaternary in m a.s.l.; 3 - edges; 4 - geologic sections with bon"holes location 

Szk ic geologiczny (bez utwor6w czwartorl<,dowych) 

1 - graniec warstw gcologicznych, symboJe oznaczaj'l wiek utwor6w: M - miocen, Pl- pliocen; 2 - izohipsy 
slropu ulwor6w starszych od czwarl{lr~d u w m n.p.m.; 3 - kraw«dzie; 4 - Iinie przckroj6w 1. otworami 
wiertniC'tymi 
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in this horizon. This 10-20 m thickness serie probably corresponds to the lower part 
of Upper Miocene. The Lower horizon made up of "upper sands and silts seric" 
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 Icnticles occur. 

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

STRATIGRAPHY OF THE QUATERNARY SEDIMENTS 

According to lithological and petrographical studies, spatial analysis of numerous 
geOlogical sections and TL datings, 8 glacial horizons accompanied by a range of 
fiuvioglacial and ice-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 parI of Ihe area subsequent glacial horizons are lying directly one on 
anolher, and are only locally separated by different genesis series. Fluvioglacial and 
ice-dammed lake series are occurring mainly in burried channels of Sarna and Samica. 
Below the moraine horizons sediments and burried channel series description will be 
presented. 

On this area a continuous horizon of tills (gBI) 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 J6zef6w site. This horizon is composed of 
light-brown and dark-grey, strongly sandy, partly dusty and calcareous (7-12% 
CaC03) tills. The values of petrographical coefficients are: 0/K-l.l0; K/W-1.10; 
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AIB-O.90I. The most frequent local rocks occurring in this tills are the limestones, 
sandstones and quartz. Heavy minerals are represented by garnets 2: amphiboles. 
The 11.. dating result of this horizon varies from 15.2±3 to 21±3 thousand years BP. 

Locally, in Bytyn and 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: 0/K-1.30; K/W-0.85; AIB-UO.Typical 
local rocks of this tills are mudstones M2, limestones and quartz. In heavy mineral 
assemblage amphiboles 2: garnets are dominant. The 11.. 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 Poznan Phase. 

The next glacial horizon (gWI) reaching 12 m in thickness is observed in the 
whole investigated area. It'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% 
CaC03). Values of petrographical coefficients are: 0/K-1.25; K/W-0.90; AlB 
-0.95. The main local rocks are flints quartz, limestones, sandstones and marls. In 
heavy mineral assemblage garnets 2: 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 gBt and gWI 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 J6zef6w vicinity. It is 
composed of dark-grey calcareous (6-10% CaC03), sandy and dusty tills. The values 
of petrographical coefficients are: O/K 1.70; K/W 0.60; AlB 1.60. Dominant local 
rocks are: mudstones MI, quartz and sandstones. The heavy mineral assemblage is 
represented by amphiboles 2: garnets. Locally this horizon forms with gWI horizon 
alternate layers of different lithological and petrographical characteristic. The above 
mentioned aiternation indicates the presence of glaciotectonical deformations. The 
TL dating of this horizon indicates 133±19 thousand years BP. 

Under gWI 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 
filles probably parts of Sarna 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, calcareous (6-9% CaC03) tills. Sporadically fragments of lignite, in
serts of Pliocene clays and sand interbeds are found. The values of petrographical 
coefficients of this horizon are: 0/K-0.80; K/W-1.35; AIB-0.70. A big variety of 
local rocks is noted, the most frequent are quartz, flints, limestones, sandstones and 
lignite. The heavy mineral assemblage is mainly presented by amphiboles and garnets 
in almost the same proportions. 

1 See expl. notes Fig. 3 
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In Mutowo another till horizon (gG) different in lithology and petrography was 
locally noted. The top of this up to 15 m thick horizon is found 30 m a.s.1. It is 
presented by dark-grey, clayey-dusty tills. The values of petrographical coefficients 
arc: O/K-1.79; K/W-0.59; NB-1.59. The local rock group dominant in this hori
zon are sandstones accompanied by marls, quartz and mudstones Mz. In heavy 
mineral assemblage garnet sharply dominates amphibole. 

The following, lower till horizon (gPz) 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.l., locally 60 m altitude is also noted. It is 
presented by dark-grey, dusty tills, partly strongly sandy with admixture of smeared 
Pliocene days and lignite fragments. The values of petrographical coefficients are: 
O/K-1.25; K/W-0.85, NB-1.lO. The main local rocks are limestones, quartz, sand
stones, partly with high content of lignite fragments. The heavy mineral assemblage is 
mainly composed of garnets",amphiboles> > pyroxene >epidote. Calcareous con
tents is lower than noted from the higher horizons (5% CaC03). 

Locally in 16zef6w and Mutowo vicinity 4 m thickness tills horizon (gPl) is noted. 
They arc depos ited in the deepest depression of Quaternary substrate. Their top 
occurs 12- 16 m a.s.1. They are presented by dark-grey strongly sandy, calcareous tills 
wil h 4.4-{5.3% CaC03 contents. The values of petrographical coefficients are: O/K 
- 1.00; K/W- 1.07, NB- 0.90. The dominant local rocks arc ligniles, quartz, lime
slones and Dints. In heavy mineral assemblage dominate amphiboles"'garnets. The 
lower Mutowo horizon indicates different values of petrographic"1 coefficients 
(O/K - 0.58; K/W - 1.88; NB-0.48) than the 16zef6w 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. 

l:ig. 3. Lisl of boreholes dril led - Szamoluly and l3uk Sheet, Detailed G eological Mop of Poland in the scale 
ofl :50 000 . 

I - peat s; 2- c1ays; 3- ~ills; 4 -sands; 5 - humus sands with plants detritus; 6- sands with gravels; 7 - gravels; 
R - brown cORI; 9 - S<l mpling sites for palynological determinations; 10 - sampling sites for TL age dating 
(results given in thousand years DP); 11 - graphics of pelrografical coefficients: 0 - tOlal of sedimentary 
rocks, K -lOlal of crystallinic rocks, W - total of calcareous rocks, A - tOla) of weal her proof rocks, B - total 
ofwcather unproo[ rocks (Scandinavian origin group); 12 - stratigraphy: M - Miocene, PI - Pliocene, P, G 
- South Polish Glaciations, 0 - Odra Glaciation, W - Warta Glaciation, B - Leszno-Pommeranian Stadiai 
of the Baltic Glaciat ion 

?"cstawienie otwor6w wiertniczych wykonanych dla ark. Szamotuly i Buk Szczeg6ro-. .... ej Mopy Geologicmej 
Polski t :50 000 

I - lorfy; 2 - ily; 3 - mutki; 4 - piaski; 5 - piaski z detrytusem roSlinnym; 6 - piaski ze iwirami; 7 - iwiry; 
R - w~gic l brunalny; 9, 10 - micjsca pobrania pr6bck: 9 - do badart palinologicznych, 10 - do badati wieku 
rnc t od~ TL (wyniki datowart podano w tys.lat BP); 11 - graficzny obraz wsp6fczynnik6w pclrograficznych, 
~ymhole literowe oznaczaj'l sum<y:: 0 - skat osadowych, K - skat kryslalicznych, W - skat w«glanowych, A 
- ska t nicodpomych na wietrzenie. B - skat odpornych (w grupie skat skandynawskich); 12 - granicc 
:. lratygraficznc: M - mioccn, PI- pliocen,P, G- zlodowacenia poIudniowopolskie, 0 -z1odowacenie odry, 
W - zlodowaccnie warty, B - stadial leszczy~~ko·pomorski zlodowaccnia bahvckiee:o 
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The till complex gBI is overlayed by sandr cover, esker and kame formations, lake 
and fluvial deposits. Thickness of fluvioglacial deposits (fgB2) reaches 10 m. They are 
presented by vari-grained sands, calcareous (3.4-7.1 % CaC03), slightly rounded 
(index of roundness R=0.92-1.25). In heavy mineral association garnets dominate 
amphiboles. In numerous expositures traces of periglacial processes are 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 indicate the presence 
of glaciotectonical deformations. Slight roundness of quartz grains (R--2.28) and 
high calcareous of the sediment (10.3% CaC03) are the factors indicating the se
dimentation near the ice sheet. Ice-dammed lake sediments are filling the glacial 
channel reaching up to 10 m thickness. Locally the top of serie is denudated. This 
sediment (up to 3 m thickness) is also noted in shallow depressions in morainic 
plateau of the Warta Glaciation. The heavy mineral assemblage is presented by 
garnet dominating the amphibole. 1L dating of ice-dammed lake deposits collected 
by mechanical boring in Przybor6w, G6rka and K~sinowo varies from 20±3 - 23±3 
thousand years BP. 

The ice-dammed lake horizon zB or directly tills horizon gBI is underlain by 
fluvioglacial sands and gravels (fgBI). 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 to the same assemblage noted in till horizon 
gBI above (garnets 2: amphiboles). This sediment presents a calcareous, slightly 
rounded sediment (R-l.1). 

In the burried channel of Sarna, the till horizon gWI 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 till horizon gWJ in marginal part of burried channel of Sarna is 
underlain by a complex of 16 m thickness limnic sediments (IiO-W). It is presented 
by fine and vari-grained sands interleyed by grey silts and black-brown peats. The 
sediment is slightly rounded, index of roundness (R=1.08) and calcareous (4.9% 
CaC03). 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 gWJ and 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 Sarna channel, the morainic till horizon (gWl) is overlaid by Iluvioglacial 
sediments (fg02) 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 fg02 series and partly the till horizon gO are underlain by a Iluvioglacial 
sediments series (fgOI). The top of this series reaches 2G-30 m a.s.l., in the Myszk6w 
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 contents refers to clay horizon gO 
with dominant amphibole and garnet. Their percentage contribution is similar. 

The Iluvioglacial series fgOI is underlain by ice-dammed lake sediment (zO) 
thickness up to 26 m. It's top is 20-40 m a. s.l. 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. Partly 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 Iluvioglacial serie fgOt and moraine horizon 
gO. Palynological analysis of the samples indicate the presence of mixed pollen 
spectra with participation of Quaternary and Tertiary sporomorphs, Mesozoic spores 
and marine plankton. 

The lowermost Iluvioglacial series (fgP) accumulated in the Sarna burried channel 
bottom is up to 53.5 m thickness. It's top varies from 37.5 m in Radzyn vicinity to 0.0 
m a.s.l. in Bytyii 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 is a material rinsed from 
Tertiary substrate. Index of roundness varies from R=0.87 to 1.10. In heavy mineral 
association 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 on lowermost glacial and 
interglacial series, subdivision of this series wi ll be possible. 

The facts presented above allow to determine the age of each Pleistocene com
plex, presumable in case of older complexes. 
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The uppermost complex is composed of two till horizons (gB2 and gBt), two series 
of fluvioglacial sediments (fgB2 and fgBI), the higher one with surface forms (kame, 
esker, accumulative moraine, etc.) and of ice-dammed lake series (zB). According to 
TL dating (14.9±2 - 23.0±3 thousand years BP) and lithologic-petrographical con
vergence, it is probable that this complex originated 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 tills 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 
(gW2 and gWI) and fluvioglacial series (fgW). With regard to error range of the TL 
method, the age of both horizons is almost similar. Horizon gW2 133± 19 thousand 
years BP, gWI 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 two different stadials 
or only one facially diversified glacial horizon. In Konin vicinity, tills with lithologic
-petrographical features similar 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: OIK 1.11; K/W 0.94; NB 1.01 are almost the same as in 
gWI. This horizon is described by W.Stankowski as Warta horizon. 

The age of remaining Pleistocene complexes, due to lack of proper TL dating, can 
be determined orily 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 (fg02 and fgOI) and with series ice-dammed lake sediments (zO) the 
most thick till 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; rcst: Icttcrs given left to the symbol indicate genesis of the sediment: g - tills, fg - fluvioglacial 
sediments, Z - icc-dammed lake sedimcnts, Ii -lacustrine sediments see expl. notes Fig. 3 

Pzrekr6j geologiczny A-B 

H: holoccn; lilcry z lewej strony symbolu oznaczaj'lcego wick okretlaj<l gcnez« osadu: g - gliny zwalowe, fg 
- osady wodnolodowcowe, z - osady zastoiskowc, li - osady jeziornc; pozostaJe obja~nienia jak na fig. 3 
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sediments series exceeds 40 m. Position of ice-dammed lake series zO and fluviogla 
cia I fgOl 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 to gO horizon, was implemented for neighbouring areas 
(B.Witek, J.A.Czerwonka, 1976; W.Stankowski, 1976) 

Lacustrine sediments series (liO- 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 (gWJ) in the top and a serie of Odra fluvioglacial sediments (fgOz) 
indicates, that it was probably formed during interglacial period after Odra Glacia
tion or in interstadial period of this glaciation. 

The lowermost complex of Pleistocene sediment is presented by three till hori
zons (gG, gPz, gPJ) and a thick series of fluvioglacial sediments (fgP). The till (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 tills was determined to younger stadial of this 
glaciation (B.Witek, J.A.Czerwonka, 1976). From J6zef6w and Mutowo region dif
ferent type of till (gPl) is reported. In J6zef6w it strictly underlies the till gPz, and is 
separated by 1 m thickness horizon of fluvioglacial deposits. The till horizon (gPl) 
from J6zef6w strictly refers with petrographical coefficienis values to litotype II of 
South-Polish Glaciation till (O/K-l.OO; K/W-1.10; AIB-0.80) pointed out by 
J.Rzechowski (1977). Tills considered by B. Witek and J. A. Czerwonka (1976) to be 
related with older stadial of South-Polish Glaciation have petrographical coefficients 
very similar to the petrographical coefficients of lower till horizon (gPl) from Muto
wo and to coefficients of South-Polish tills from Rybocice region (S.skompski, 1988). 
Probably the horizon gP[ from J6zef6w 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 glaciotectonical deformations in profile of lowest 
Pleistocene complex (tillS gPz, gPJ and separating and interbedding sandy series) in 
J6zef6w 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 till horizon gPJ in the floor. This horizon is determined by petrographical 
coefficients and heavy minerals association. This coefficients are comparable with 
coefficients mentioned in the literature (J.Rzcchowski, 1977; J.E.Mojski, 1985) for 
tills related to Wilga Glaciation. The attention was paid by the author in lithologic
-petrographical study made for Szamotuly sheet (K.Choma-Moryl ct 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 
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glaciation horizons with similar lithologic-petrographical features in Western Poland 
makes further studies and discussions necessary. 

HOLOCENE 

The youngest sediments cover a big part of the region and are presented mainly by 
muds, gyttja,limnic chalk and peats. The sediments are reaching the biggest thickness 
f5-8 m) in glacial channel, valleys, limnic bassins and depressions. Three samples of 
4C dating were obtained. The first one was obtained from gyttja bottom overlayed 

by peats in ancient limnic bassin in :Zukowo vicinity. The result 10 350:t 150 years BP 
determines probably the begining of Holocene organic sedimentation, limit betwecn 
Younger Dryas and Preboreal. The second dating (5380:t 130 years BP) obtained 
from bottom of peats filling the Sarna valley in Radzyn, determines the end 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 of790:t70 
years BP. 

CONCLUSIONS 

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

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 gPl and gG horizons as well as the position of fluvioglacial series 
is still not clear enough and needs further discussions and investigations. 

Report includes the characteristics of the sedimen ts of Odra Glaciation com
posed of series of fluvioglacial and lake·dammed sediments and of 1 till horizon as 
well as characteristics of the sediments of Warta Glaciation presented by 2 till 
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 pctrography have becn 
described. They are only locally noted from a narrow zone on the back of the maximal 
extent of Poznan Phase of this stadia I. 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 reo 
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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 

CZWARTORZIlD OKOLlC SZAMOTUL I BUKA 
(N1ZINA WtELKOPOLSKA) 

Strcszczenie 

Podstawq podzialu stratygranczncgo czwarto~~du byla anali7..a materiat6w archiwalnych, wyniki karto
wania gcologicznego na obszarze ponad 600 km . badania palinologiczne (1-1. Winler. B. Slodkowska), 
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Jitologicznr.lclrograficzne (K Choma·Moryl i in., D. Krl:yszkowski, J. Czerwonka) oraz datowania 1L (J. 
BUlrym) i C (M.F. Pazdur). 

Obszar tw0f'Ul dwa pozuimy wysoczyznowe: niiszy (70-75 m n.p.m.) i wyiszy (80--108 m n.p.m.) 
ur(TLmaicony licznymi pag6rkami moren, kem6w i oz6w. WYSOCZYlny TOzcinaj'llic'Lnc ryn"y subgJacjalne. 
Przez poludniow'l cz~t obszaru przebiega r6wnoleinikowa slrefa maksymalnego zasi~u fazy pozna~skicj 
sladiatu leszczytisko-pomorskiego zlodowacenia batlyckiego (fig. 1). 

Na powierzchni podczwartorz~dowej (fig. 2) zbudowanej gt6wnic z utwor6w pliocenu stwierdzono 
wychodnic miocenu. Siropawl} CZttst miocenu tW0rlll piaski, w~giel brunatny, mulki i ily powstate prawdo
podob!"Jie w g6mej C'L~ci miocenu ~rodkowego i dolnej ~ci miocenu g6roego. Pliocen to gt6wnie ily 
szaro-zielone, niebieskie, szare i pstre. Wyniki badafi palinologicznych wskazujll, ie w otworach badawczych 
nawiercono osady srodkowego lub dolnego pliocenu. Dcniwelaeje powierzehni podczwartorzc:;:dowej do
chodZ<l do 160 m. Pierwotna powienehnia, po zakoficzeni u sedymentaeji plioce~skiej, WlnosiJa s ic:;: na 
wysokost okolo 50~ n.p.m. W morfologii dominujll glc:;:bokie rynny (doliny) kopalne Samy i Samicy. 

Wsr6d utwor6w plejstoeenu wyr6iniono 8 poziom6w glin zwatowych i szereg serii wodnolodowcowych 
i zastoiskOwych, kt6re prawdopodobnie na lei4 do 4 odmiennych kompleks6w odpowiadajllcych r6inym 
pie;trom plejstocenu (fig. 3-5). . 

Do najwyiszego kompleksu zaliczono dwa poziomy gUn: gB2 i gB1 weaz z nawillzujqcymi do niego 
zcspolem minerat6w eic:;:ikich seria mi wodnoJodowcowymi fgB2, fgBl i 7.3stoiskowq zB. Dla poziomu gSl 
wsp6kzynniki pelrograficzne wynosZl\: OIK-I ,l O, KiW-l,IO, NB-O,90, a dla poziomu gB2 0/K-l,30, 
K/W-O,85, AIB-I,IO. W poziomie dolnym gBl w zespole mineral6w cie;ikieh przewai.3j<l: granaly :2: 
amfibole, a w poziomie g6rnym gBz amfibole :2: granaly. Zr6inicowanie glin tego kompJeksu s(wierd7.ono 
tylko W wllskiej strefie na zap[cczu maksymalnego zasi((gu fazy poznafiskiej. Datowania TL uzyskane z tych 
osad6w zawicraj"l sic:;: w granicaeh od 14,9 ±2 do 23± 3 tys. lat BP. Komplcks tcn powstal w czasie stadiatu 
Jeszczytisko-pomorskicgo zlodowacenia baJtyckiego. 

Kolejny kompleks tworllj dwa poziomy glin gWl i gWzoraz seria wodnolodowcowa fgW. Wsp61czynn iki 
petrograficzne wynosUl: OIK-l,70, KiW-O,60, NB-l,60 (dla poziomu gWZ) i OIK-I,25, K/W-O,90, 
NB-O,90 (dla gWl). W zespole mincral6w eie;ikich w poziomie gWz pnewaiaj<j amfibole ~ granaty, a w 
poziomie gWl i serii wodnolodoweowej fgW granaty 2:: amfibolc. Dla utwor6w tego kompleksu uzyskano 
da towania 1L w gra nicaeh cd 133±19 do 154-158 ±23 tys. lat BP. Kompleks ten powstat w okresie 
zlodowacenia warty. 

Nast~pny kompleks tworzq: poziom glin gO, 50 m mi'liszo~ci, serie wodnolodoweowe fOI, f02 i seria 
zastoiskowa zOo W zbliionyeh do siebie zespotaeh minerat6w ci<;ikich przewaiajll amfibole 2:: granaty. 
Wsp61czynniki pelrograficzne dla glin gO wynoS7Al: OIK-O,SO, K/W-l,35, NB-0,70. Przypuszczalnie len 
najbardziej mi~iszy kompleks powstal w okresie zlodowaeen ia odry. 

W MUlowie stwicrdzono seri<i osad6w jcziornych liO-W ztoion"l Z piask6w drobno- j r6inoziarnisiyeh 
z przcwarslwieniami mulk6w i torf6w. Selia ta nawiqzuje skladem zespotu mineral6w cic;ikich do poziomu 
glin odrz.atlskich gO. Przypuszczalnie seria ta powstala w okresie intergJacjalnym po zlodowaceniu odry lub 
w okresie in terstadia lnym w czasie tego zlodowacenia.Stwierdzone spektra pytkowc nic dajll podstaw do 
jednoznaczncgo okreslcnia wicku tej serii. 

Najniiszy, mato mi'liszy i nieei"lgty kompleks tworzll tezy poziomy gli n zwaJowyeh gO, gPz i gPl oraz 
seria osad6w wodnolodowcowych fgP, nawi<lzujqca do nich skmdem zcspotu mineral6w ci<iikich. Wsp6lczyn
niki pctrografiezne dla tyeh poziom6w wynosZl\: OIK-l ,OO, K/W-l ,07, A/B-O,90 (dla gPl w J6zefowie), 
OIK-O,58, K/W-I,88, A/B-O,48 (dla gPl w Mutowie r6inica prawdopodobnie wyn ika ze zmia n wywota
nyeh wielrzeniem), OIK-l,25, KiW-0,80, AIB-I,IO (dla poziomu gP2) i OIK-l,79, KiW-O,59, AIB-l,59 
(dla poziomu gO). W poziomie gG w zespole mincral6w ci<iikich granat wyratnie przewaia nad amfibolem, 
a w poziomaeh gPI i gPZ dominujq granaty i amfi bole w zbliionych proporejach i zmiennej przcwadzc. 
Autorzy opracowania lilologiC"J.no-petrograficzncgo (K. Choma-Moryl i in.) sugerujll , i.e paziom gO nawi<j
zojc eechami petrograficznymi do glin zlodowaeenia witgi. Natomiast gliny poziom6w gP 1 i gPZ wykazuj'l 
ceehy zbl iione do poziom6w lodowcowych stwierdzonyeh wodkrywkaeh konitlskieh i rejonie Rybocie (S. 
Skompski, 1988) a 7..aliezonych tam do z!odowacenia potudniowopolskiego. 

Ranga j wzajemnc rclacje pomi<idzy poszczeg61nymi poziomami gJaejalnymi (gBl - gB2, gWl-gWZ, gG, 
gP l - gPZ) wymagajll dalszej dyskusji i badatl. 

Dla osad6w holocetlskich re~~entowanych tu gf6wnie przez namuty piRszczyste, gytie, krcd(( jez iom~ 
i lorfy uzyskano slercg dalowan C. Data 10 359± 150 lat BP wyznacza P0C74tek organiczncj akumuJacj i 
ho/ocCl'isk iej , uzyskano j<l ze sP<lgu gytii wypelniajllcych niecke; jcziornll w Zukowie. Ze sP!lgu lorf6w 
wypclniajqcych dolin<c Samy pod Radzynicm uzyskano dat((: 5380 ± 130 lat BP; wyznacza ona schytck optimum 
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klimatycznego holocenu. Osady larasu zalewowego doliny Samicy JXXl PrzeciwniC<t JX>wstaly niemal wsp61:c
zclnie (790±70 lat BP). 

Liczne luki stratygraficzne, obejmuj~ce dtugie okresy (gl6wnie intentadialne i interglacjalne) plejstoce
nu, ~wiadL'Z<l 0 intensywnOOci proces6w niszC7.ilcych. PrawdoJXXlobnie intensywnott 13 miala zwi<p;ek z 
wielkopromicnnym wypi«trzaniem ~rodkowej ~i Wielkopolski w plejstocenie i lokalnie z nasileniem 
pr0ces6w neotektonicznych. 




