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The Paleogene de pos its of cen tral-west ern Po land area have been stud ied in more than 300 bore holes and sev eral out crops with lithological,
min er al og i cal and sedimentological meth ods. Grain-size anal y ses, heavy min eral anal y ses, XRD anal y ses and peb ble anal y ses were mainly
used to char ac ter ize these de pos its. From the Late Eocene un til the Late Oligocene cen tral-west ern Po land area was a mar ginal part of the
NW Eu ro pean Ter tiary Ba sin. For this time in ter val five in for mal lithostratigraphical units have been de ter mined: the Pomorze, Lower
Mosina, Czempiñ, Up per Mosina and Leszno “for ma tions” and ad di tion ally the Kaolinite Sand Unit. Their cor re la tion is based on
lithological fea tures ob tained from ar chi val de scrip tions of bore hole pro files. De pos its from bore holes and newly dis cov ered ex po sures are
mainly ma rine while only the Czempiñ “For ma tion”, with lig nite in ter ca la tions, rep re sent a non-ma rine en vi ron ment. These find ings help
re con struct the struc tural and palaeogeographic evo lu tion of the east ern, mar ginal frag ment of the NW Eu ro pean Ter tiary Ba sin. The suc -
ces sion shows ev i dence of at least four in ter re gional transgressive-re gres sive cy cles. More over, the pres ent-day ex tent of the Paleogene de -
pos its has been de ter mined much more pre cisely. The south ern limit of ma rine sed i men ta tion in Paleogene times should be pushed at least a
few tens of kilo metres south in the vi cin ity of Konin and Turek, cen tral-west ern Po land. 
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INTRODUCTION

Paleogene de pos its have been known in Po land, in clud ing
the area stud ied here, since the sec ond half of the 19th cen tury
(Piwocki, 2001, 2004). Dur ing the 20th cen tury they were doc -
u mented and ex am ined in nu mer ous bore holes sit u ated in the
cen tral-west ern parts of Po land as well as in their sur round ings
(Po¿aryski, 1953; Areñ, 1957–1964; Wolañska, 1962; Osijuk
and Piwocki, 1964; WoŸny, 1965; Odrzywolska-Bieñkowa,
1966, 1973, 1975; Olempska, 1973; Ciuk, 1974, 1977; Dyjor,
1974; Po¿aryska and Odrzywolska-Bieñkowa, 1977; Matl and
Œmigielska, 1977; Ciuk and Po¿aryska, 1982; Kosmo -
wska-Ceranowicz and Bühmann, 1982; Ciuk and Grabowska,
1991; Kozydra and Skompski, 1995; Widera, 2002, 2004;
Kita, 2003). These au thors pro vided the lithological, min er al -
og i cal and palaeontological doc u men ta tion of the suc ces sion.

No out crops with  Paleogene de pos its were known in cen -
tral-west ern Po land un til the last de cade of the 20th cen tury. In
the sum mer of 1991 two stu dents of the In sti tute of Ge og ra phy, 
Adam Mickiewicz Uni ver sity, Paluszkiewicz and Iwanejko,
found by chance a Paleogene fauna in the town of Konin

(Fig. 1). Fur ther ex po sures with a ma rine fauna were then dis -
cov ered around Konin (Stankowski et al., 1992; Widera,
2002). We have sub se quently found, a few new ex po sures of
Paleogene de pos its close to Turek and Konin dur ing the last
three years (Fig. 1C). 

The main ob jec tive of this study is to an a lyze geo log i cally
the Paleogene de pos its along their south ern ex tent in cen -
tral-west ern Po land. The lithological, min er al og i cal and sedi -
mentological char ac ter is tics have been stud ied in five out crops. 
Then, the thick ness and lithological com po si tion of these de -
pos its have been ex am ined in more than three hun dred ar chi val
bore hole pro files, and the lithostratigraphical cor re la tion has
been re vised in places. Com bin ing the re sults from out crops
and bore holes, the lithostratigraphy of these de pos its as well as
the palaeogeography of the Paleogene in cen tral-west ern Po -
land has been de ter mined more pre cisely. Based on all data ob -
tained the max i mum limit of the south ern ex tent of Paleogene
de pos its in the study re gion has been delineated.

This pa per is partly a con tin u a tion of a study by Biernacka
and Wojewoda (1992), Wojewoda (1992a, b), Widera (2002)
and Kita (2003). It also re vises the south ern ex tent of the
Paleogene de pos its in the cen tral-west ern Po land as es tab lished



by Areñ (1957–1964), Walkiewicz (1984), Piwocki et al. (1996) 
and Piwocki (2001, 2004). The re sults help im prove the un der -
stand ing of the dis tri bu tion of Paleogene de pos its within the NW 
Eu ro pean Ter tiary Ba sin (Vinken et al., 1988), while pub lished
cor re la tive schemes are com pared in Fig ure 1B.

MATERIAL AND METHODS 

Field work was car ried out in 2000–2005. More sig nif i cant
dis cov er ies, sedimentological ob ser va tions and sam pling have
been made over the last three years. Us ing the ter mi nol ogy of
Allen (1963, 1965) sed i men tary struc tures were re corder in the
field. Ad di tion ally, the most note wor thy struc tures and de pos -
its were pho to graphed with a dig i tal cam era. All pho to graphs
in cluded in this pa per were taken between August 2001 and
September 2005.

140 sam ples of sandy de pos its were col lected for grain-size 
anal y sis from ex po sures near Konin (Fig. 1), sit u ated about 100 
m from the Powa River in the south west ern part of Konin and
the south ern part of Stare Miasto. The ex po sures usu ally lie
5–10 m above the Powa val ley base ment. Their length ranges
from 15 m up to 50 m and the height is be tween 1.5 and 8 m, the 
sam pled and de scribed ex po sures rang ing from 1.5 m to ca. 4.5
m high. They are over lain by Pleis to cene and Ho lo cene de pos -
its 0.5–1.0 m thick. Sam ples of the Paleogene de pos its for lab o -
ra tory in ves ti ga tions were col lected at dif fer ent depths; all were 
dried and sieved. A few sam ples in clud ing a fine-grained frac -
tion were ana lysed by the aerometric method. In this way, sam -
ples for fur ther ex am i na tion were se lected, i.e. 119 sam ples for
Visher’s (1969) lithodynamic anal y sis and sta tis ti cal anal y sis

(Folk and Ward, 1957), 4 sam ples (< 2 mm) for X-ray dif frac -

tion anal y sis (XRD) and 7 sam ples (0.1–0.25 mm) for heavy
min eral anal y sis. In the last case frac tions be tween 0.1 mm and
0.25 mm were used fol low ing the stan dard pro ce dure of the
De tailed Geo log i cal Map of Po land at a scale 1:50 000.

To de fine the grain-size in sed i ments the Wen tworth scale
(Wen tworth, 1922) was used. It in cludes the ma jor classes and
their sub di vi sions, e.g. fine sand (0.25–0.125 mm) and so on.
How ever, sta tis ti cal cal cu la tions and graphic pre sen ta tions em -

ployed phi (f) di am e ters, e.g. fine sand (2–3 f). The phi (f)
scale may be eas ily com puted by the fol low ing equa tion:

f = – log 2 (grain-size, mm)

Cu mu la tive prob a bil ity curves were used for de ter min ing
sta tis ti cal pa ram e ters: me dian (M50), mean (M), stan dard de vi a -
tion (D) = sort ing, skew ness (S) and kurtosis (K). In this graphic

method, the fn value is read off the cu mu la tive curves. All these
pa ram e ters were de fined ac cord ing to the set of for mu lae pro -
posed by Folk and Ward (1957). For ten sam ples the graphic me -
dian (M50), mean (M), stan dard de vi a tion (D), skew ness (S) and
kurtosis (K) were com puted by the fol low ing equa tions:

M50 = f50

M = (f16 + f50 + f84)/3

D = (f84 – f16)/4 + (f95 – f5)/6.6

S = (f84 + f16 – 2f50)/2(f84 – f16) + 

(f95 + f5 – 2f50)/2(f95 – f5)

80 Marek Widera and Agnieszka Kita

Fig. 1. Lo ca tion map of cen tral-west -
ern Po land with ar eas stud ied 

A — study area against the back ground
of the NW Eu ro pean Ter tiary Ba sin in
Eocene and Oligocene (af ter Vinken et
al., 1988); B — cen tral-west ern Po land
with Paleogene ex tent af ter var i ous au -
thors, and lo ca tion of bore hole pro files
ex am ined: G³ — G³obice 1, Pa —
Paw³owice 1, Mi — Miejska Górka
63.5/26.5, Br — Brzezie 54/98, Pi —
Piaski 209, Pia — Piaski 221, Dr —
Drzewce 14/38, Lu — Lubstów 28/42,
Ko — KoŸmin N 72.75/16.00 (Fig. 8); C 
— out crop ar eas and tec tonic grabens
with Paleogene de pos its in the vi cin ity
of Konin and Turek towns, east ern part
of the study area



K = (f95 – f5)/2.44(f75 – f25)

More over, the ter mi nol ogy of sed i ment types based on the
mean (M), sort ing based on the stan dard de vi a tion (D), asym me -
try of fre quency based on the skew ness (S) and de par ture from
the “nor mal” fre quency based on the kurtosis (K) were char ac -
ter ized us ing the Folk and Ward (1957) clas si fi ca tions. In the
case of sed i ment types the Folk and Ward (1957) clas si fi ca tion

with a log a rith mic scale — in f cor re sponds strictly to the Wen -
tworth (1922) clas si fi ca tion with a lin ear scale (mm).

15 sam ples of grav elly de pos its and more than 1000 peb -
bles (2–64 mm) were col lected from the KoŸmin S lig nite de -
posit (Fig. 1C). The summed length of ex po sures with grav els 
reaches a few hun dred metres in var i ous ax ial frag ments of
the lig nite open-cast pits, the thick ness of grav elly de pos its
not ex ceed ing 0–50 cm. Here, the Wen tworth (1922) clas si fi -
ca tion was also used to de ter mine the grain-size sub di vi sions.
The heavy min eral com po si tion and the pe trol ogy of the peb -
bles are still be ing ex am ined in de tail at the Geo log i cal En ter -
prise PROXIMA in Wroc³aw. Other in ves ti ga tions were
made at the In sti tute of Ge ol ogy, Adam Mickiewicz Uni ver -
sity in Poznañ.

The num ber of the bore hole pro files where the Paleogene
de pos its were iden ti fied is about three hun dred. This is only a
small part of the pro files, num ber ing more than two thou sand,
which were ex am ined. Most of these bore holes were drilled in
the search for lig nite de pos its. Un for tu nately, no bore hole
cores with Paleogene de pos its have yet been pre served, lim it -
ing in ter pre ta tion of the bore hole pro file de scrip tions. 

All the pro files stud ied were col lected from geo log i cal ar -
chives of: the Lig nite Mine “Konin” in Kleczew, the Lig nite
Mine “Adamów” in Turek, Konin Dis trict, Turek Dis trict and
the Pol ish Geo log i cal In sti tute in War saw. The bore hole pro file
data were kindly pro vided as pho to cop ies or dig i tized cop ies of
the orig i nals. The depth of these bore holes ranged from a few
tens to more than 400 m and quite of ten reached the Me so zoic
sub stra tum. The data used in this study com prises eight bore -
holes lo cated along the south ern limit 
of the Paleogene de pos its in cen -
tral-west ern Po land (Fig. 1); these
are be tween 125 and 370 m in depth. 

LITHOSTRATIGRAPHIC
FRAMEWORK 

The Paleogene lithostratigraphy
of the Pol ish Low lands, in clud ing
cen tral-west ern Po land, was es tab -
lished by Ciuk (1974). Then it was
sim pli fied and slightly mod i fied by
Piwocki et al. (1996), Piwocki
(2001, 2004) and Widera (2002).
Tak ing into con sid er ation the re sults 
of our in ves ti ga tions, we di vided the 
study area into east ern and west ern
parts (Fig. 2). Gen er ally, the
lithostatigraphic col umn is most

com plete in West ern Po land and may be quite eas ily cor re lated
with the lithostratigraphy of other parts of the NW Eu ro pean
Ter tiary Ba sin (Vinken et al., 1988). Such lithostratigraphic
com par i son is nec es sary, es pe cially for the neigh bour ing ter ri -
to ries of West ern Po land (Piwocki, 2001, 2004) and East ern
Ger many (Grimm et al., 2002). Thus, two lithostratigraphical
col umns are shown tied to the chronostratigraphy rec om -
mended by the In ter na tional Com mis sion on Stra tig ra phy
(Gradstein et al., 2004).

Nei ther the Paleogene nor the Neo gene lithostratigraphy of
Pol ish Low lands have yet been es tab lished for mally. Thus the
names of in for mal units are in di cated by quo ta tion marks in the
text, e.g. the Leszno “For ma tion” or the Czempiñ “For ma tion”.
This is why in the pres ent lithostatigraphical scheme of the
Paleogene of Pol ish Low lands, in clud ing west ern-cen tral Po -
land, the words Lower and Up per are pres ent, i.e. the Lower
Mosina “For ma tion” and the Up per Mosina “For ma tion”
(Fig. 2). Due to un fa vour able fa cies con di tions, and com mon
noncalcareous shal low ma rine-brack ish to ter res trial (limnic,
fluviatile) en vi ron ments, microfossils are rare. Thus, strati -
graphic cor re la tion is based on a com par i son of fa cies, li thol -
ogy and se quences of the Paleogene de pos its. Only the de tailed
palynological in ves ti ga tions of the Czempiñ Lig nite Group (=
the Fifth Lusatian Seam Ho ri zon) are use ful in re gional or in -
ter re gional cor re la tion in a parastratigraphic sense (Vinken et
al., 1988). Micro fauna, such as foraminifers, cal car e ous
nannoplankton and dinocysts, pro vide only oc ca sional sup port
for the lithostratigraphical zonation in cen tral-west ern Po land
(Piwocki et al., 1996; Piwocki, 2001, 2004).

In the west ern part of the study area five in for mal
lithostratigraphic units have been de ter mined: the Pomorze,
Lower Mosina, Czempiñ, Up per Mosina and Leszno “for ma -
tions” (Fig. 2). Their po si tion in the chronostratigraphic
scheme has been dis cussed by Piwocki (2001, 2004). Thus, the
age of sed i men ta tion of the Pomorze “For ma tion” is de fined as
Late Eocene. In places, it can not be ex cluded that the Eocene-
 Oligocene bound ary is lo cated in the lower parts of the Lower
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Fig. 2. Cor re la tion be tween Paleogene lithostratigraphic successions for the neigh bour ing ter ri to -
ries of Ger many and Po land with in ferred po si tion of the Kaolinite Sand Unit 



Mosina “For ma tion” (Piwocki et al., 1996; Piwocki, 2001,
2004). In gen eral, the age of  the Lower Mosina, Czempiñ and
Up per Mosina “for ma tions” has been ex tended from the ear li -
est Oligocene al most un til the end of the Early Oligocene
(Fig. 2). Con se quently, the age of the Leszno “For ma tion”, oc -
cur ring in the SW part of the study ter ri tory only, is de ter mined
as Late Oligocene (Piwocki, 2001, 2004).

The Pomorze “For ma tion” con sists of cal car e ous marls, with 
in ter ca la tions of glauconitic sands and clays (Po¿aryski, 1953;
Ciuk 1977). This unit has very good micro palaeontological doc -
u men ta tion in the most south west ern and north east ern parts of
the study area (Po¿aryski, 1953; Odrzy wolska-Bieñkowa, 1966,
1973, 1975; Po¿aryska and Odrzy wolska-Bieñkowa, 1977; Matl 
and Œmigielska, 1977). The Pomorze “For ma tion” in West ern
Po land may be cor re lated with the Schönewalde-For ma tion in
neigh bour ing East ern Ger many (Fig. 2). The Oligocene de pos its 
start with in tensely green glauconitic sands of the Lower Mosina
“For ma tion”, which lies un con form ably on the Pomorze “For -
ma tion” or on pre-Paleogene rocks. Lo cally, at the base of the
Lower Mosina “For ma tion”, coarse sands and fine grav els are
pres ent (Ciuk, 1974; Piwocki et al., 1996; Piwocki, 2001, 2004).
This is com pa ra ble with the Rupel-Basissand of the Rupel-For -
ma tion (Grimm et al., 2002). The Czempiñ “For ma tion” is com -
posed of var i ous non-ma rine de pos its de vel oped as limnic and
fluviatile fa cies. Only at some lo cal i ties of the most south west ern 
ar eas stud ied were in ter ca la tions of brack ish glauconitic sands
ob served (Osijuk and Piwocki, 1964; Dyjor, 1974; Ciuk, 1974,
1977; Ciuk and Po¿aryska, 1982; Piwocki, 2001, 2004). Gen er -
ally, this lithostratigraphical unit con sists of silts, clays and silty
sands with lig nite seams, termed the Czempiñ Lig nite Group.
These lig nites and the en tire Czempiñ “For ma tion” likely cor re -
spond to the Calau-Schichten with the Fifth Lusatian Seam Ho ri -
zon (Fig. 2). In cen tral-west ern Po land the Up per Mosina “For -
ma tion” and the Lower Mosina “For ma tion” are lithologically
al most the same. Thus, the Up per Mosina “For ma tion” is de vel -
oped as green ish glauconitic sands of shal low ma rine or i gin and
lo cally with coarse sands and fine grav els at the base.
Lithostratigraphicaly, the Up per Mosina “For ma tion” in West -
ern Po land re fers to the Rupelton of the Rupel-For ma tion in
East ern Ger many (Fig. 2). In con trast, in the neigh bour ing ter ri -
to ries of Ger many (Vinken et al., 1988; Grimm et al., 2002) as
well as in north west ern and north ern Po land (Piwocki, 2001,
2004) they mainly con sist of clays of deep ma rine or i gin. These
de pos its may also be cor re lated with the “Septaria clays” in other 
parts of the NW Eu ro pean Ter tiary Ba sin (Vinken et al., 1988).
The Leszno “For ma tion” is cor re la tive with the Cottbus-For ma -
tion (Ciuk and Po¿aryska, 1982; Piwocki et al., 1996). It un con -
form ably over lies Early Oligocene for ma tions only in the south -
west ern parts of the study area. Fine grav els are some times de -
vel oped at the base, fol lowed by shal low ma rine glauconitic
sands and brack ish micaceous silts or fine-grained sands (Osijuk
and Piwocki, 1964; Ciuk, 1974; Piwocki, 2004).

In the east ern part of cen tral-west ern Po land area Up per
Oligocene de pos its are not known and a strati graphi cal hi a tus is
in ferred (Fig. 2); it was prob a bly a pe riod of up lift and ero sion in
Late Oligocene time (Widera, 2004). In con trast, the Lower
Oligocene oc curs in the east ern part of the study ter ri tory but in
re sid ual form. In this case the Paleogene de pos its also com prise
the Lower Mosina, Czempiñ and Up per Mosina “for ma tions”.

How ever, a new in for mal lithostratigraphic unit has been sug -
ges ted for de pos its ex posed in the vi cin ity of Konin, i.e. the
Kaolinite Sand Unit (Widera, 2002). This unit roughly cor re lates 
with the Lower Mosina “For ma tion” and its age may be de ter -
mined as the ear li est Oligocene (Fig. 2). On the other hand, ac -
cord ing to Piwocki (2001, 2004), by con trast with the Lower
Mosina “For ma tion”, the age of the Kaolinite Sand Unit should
be ex tended from the lat est Eocene to the ear li est Early
Oligocene (Widera, 2002).

RESULTS OF INVESTIGATION

DEPOSITS STUDIED IN EXPOSURES 

In the SW part of Konin and in the south ern most part of Stare 
Miasto at least six ex po sures of Paleogene de pos its have been
known since 1991 (Fig. 3). Un for tu nately, only two small ex po -
sures lo cated on the right bank of the Powa River at the
Konin-Przydzia³ki lo cal ity and one sit u ated on the left bank of
the Powa River at the Stare Miasto-Cmentarz lo cal ity were ex -
posed al ready dur ing field work in 2005. Here, de pos its from the
Konin-Przydzia³ki and Stare Miasto-Cmentarz lo cal i ties were
ex am ined in de tail. Ad di tion ally, some in ter est ing in for ma tion,
ob tained es pe cially from a for mer ex po sure lo cated on the left
bank of the Powa River at the Konin-Przydzia³ki lo cal ity, are in -
cluded in this pa per (Fig. 3).
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Fig. 3. Lo ca tion of the Paleogene out crops in the vi cin ity
 of Konin and Stare Miasto towns

K-P(W) — Konin-Przydzia³ki (west), K-P(E) — Ko nin- Przydzia³ki (east),
K-P(S) — Konin- Przydzia³ki (south), K-S(N) — Konin-Szpitalna (north),
K-S(S) — Konin-Szpitalna (south), SM-C – Stare Miasto- Cmentarz



The first de scrip tion of the Paleogene de pos its from
Konin-Przydzia³ki were made by Ciszewska (1992, ma rine
fauna), Biernacka and Wojewoda (1992, tex ture), Wojewoda
(1992a, struc ture) and Wojewoda (1992b, age and palaeo ge -
ogra phy). Then geo log i cal and lithostratigraphical stud ies were 
car ried out at the Stare Miasto-Cmentarz lo cal ity by Widera
(2002) and Kita (2003). Fi nally, these in ves ti ga tions are sup -
ple mented by re sults given be low.

The most char ac ter is tic fea ture of de pos its from the
Konin-Przydzia³ki and Stare Miasto-Cmentarz sites is the pres -
ence of a ma rine fauna and a rel a tively large con tent of
kaolinite (Figs. 4 and 5). Ac cord ing to Ciszewska (1992) this
poorly pre served fauna com prise the gas tro pod Turritella and
the bi valve Glycymeris (Figs. 4A, A’ and 5A). 

At Konin-Przydzia³ki var i ous types of small-scale lam i na -
tion dom i nate, i.e. pla nar cross-lam i na tion, trough cross-lam i -
na tion, wavy and hor i zon tal. In this case in di vid ual laminae
sets are usu ally bounded by re ac ti va tion sur faces (Fig. 4B, B’).
It is note wor thy that the sandy laminae, be tween neigh bour ing
sets, in clude bidirectional her ring bone struc tures (Fig. 4B, B’). 
The clayey laminae vary from less than 1 mm to ca. 2 cm, usu -
ally sep a rate two sets of cross-lam i nated sands and lo cally from 
more or less con tin u ous laminae within sandy-clayey sets (Fig.
5B, E). More over, the clay-rich balls, in ter preted as kaolinite
intraclasts, are in cor po rated into the sand-rich de pos its (Figs. 4
and 5A, D). Apart from the small-scale strat i fi ca tion, a few ex -
am ples of larger-scale strat i fi ca tion have been doc u mented,
e.g. pla nar cross-strat i fi ca tion and hor i zon tal strat i fi ca tion (Fig. 
5C, E). In con trast, the in ter nal ar chi tec ture of the Paleogene
de pos its ex posed at the Stare Miasto-Cmentarz lo cal ity is much 
less di verse. The sands are not strat i fied (Fig. 5A). Only spo -
rad i cally and lo cally, when a large con tent of clay is pres ent, is
it pos si ble to ob serve deformational struc tures (Fig. 5B).

Cu mu la tive prob a bil ity curves and re sults of sta tis ti cal cal -
cu la tions are given in this pa per on the ba sis of ten sam ples
from both sites (Fig. 6, Ta ble 1). These sam ples rep re sent fine
sands with mean grain-size ranges from 2.43 to 2.70 phi, i.e.
be tween 0.15 and 0.19 mm (Wen tworth,1922; Folk and Ward,
1957). The de pos its are char ac ter ized by very good sort ing,
where the stan dard de vi a tion is less than 0.35 (Folk and Ward,
1957; Gradziñski et al., 1986). Only three sam ples, i.e. “e”,
“A” and “E”, are me dium to well sorted. Rel a tively good and
very good sort ing of the Paleogene sands from the Konin-
 Przydzia³ki and Stare Miasto-Cmentarz is clearly vis i ble in
Fig ure 6. All the cu mu la tive curves de scribed are high-an gle,
sim i lar in shape and lo cated very close to each other (Fig. 6).
Ad di tion ally, when cal cu lated by Folk and Ward’s (1957)
graphic method, the val ues of skew ness range from –0.08 to
0.19 and those of kurtosis are be tween 0.94 and 1.98 (Ta ble 1).
Five out of ten sam ples are neg a tively or strongly neg a tively
skewed, i.e. S < –0.10. These sam ples are weighted to wards the 
fine end. Only sam ple “A” is pos i tive skewed, with rel a tively
more coarse than fine frac tion (Folk and Ward, 1957). Most of
the sam ples de scribed are meso- or leptokurtic. Only sam ples
“e” and “C” have very leptokurtic dis tri bu tions, i.e. K > 1.50
(Ta ble 1). This in di cates that their cen tres is better sorted than
their ends (Folk and Ward, 1957).

Un til re cently, the clay frac tion has been de ter mined as
kaolinite by ap pear ance only. Due to the im por tance of the clay
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Fig. 4. Paleogene de pos its at the Konin-Przydzia³ki lo cal ity

A — sands with re mains of ma rine fauna and kaolinite intraclasts on the
right bank of the Powa River — K-P(E) in May 2003; A’ — line draw ing
show ing de tails pre sented in Fig ure 4A, s(T?) — Turritella fos sils, s(G?)
— Glycymeris fos sils, k — kaolinite intraclasts; B — sed i men tary struc -
tures of sands on the left bank of the Powa River — K-P(W) in Au gust
2001; B’ — line draw ing show ing de tails shown in Fig ure 4B, cross-strat i -
fi ca tion: p — pla nar, t — trough, w — wavy, hs — hor i zon tal strat i fi ca tion, 
rs — re ac ti va tion sur face, k — kaolinite intraclast



84 Marek Widera and Agnieszka Kita

Fig. 5. Struc ture and tex ture of the Paleogene de pos its in ex po sures

A — non-strat i fied sands with vis i ble re mains of Turritella (left up per cor ner), Stare Miasto-Cmentarz lo cal ity — SM-C in June 2004; B  —
synsedimentarily de formed sands with kaolinite lay ers, Stare Miasto-Cmentarz site — SM-C in June 2004; C — large-scale pla nar cross-strat i fied sands,
south ern part of the Konin-Przydzia³ki lo cal ity — K-P(S) in Sep tem ber 2005; D — trough cross-strat i fied sands in small scale, east ern part of the
Konin-Przydzia³ki site — K-P(E) in May 2003; E — large-scale hor i zon tally strat i fied sands, south ern part of the Konin-Przydzia³ki lo cal ity — K-P(S) in
Sep tem ber 2005; F — grav els from open-cast of the KoŸmin South lig nite de posit; G — an ex am ple of a well-rounded oval quartz peb ble with smoothed
sur face, open-cast pit in the KoŸmin South lig nite de posit; for lo ca tion see Fig ures 1 and 3



min eral com po si tion in palaeo geo graphi cal re con struc tions
X-ray dif frac tion anal y sis (XRD) has been ap plied. Here, only
two diffractograms for sam ples from both sites are shown. For -
tu nately, kaolinite is mainly vis i ble on diffractograms of the
clay frac tion (Fig. 7). 

Heavy min eral ex am i na tion has been aimed at in di cating
sim i lar i ties be tween var i ous Paleogene de pos its and dif fer -
ences be tween them and the Neo gene deposits. The most char -
ac ter is tic fea ture is a con sis tently high con tent of mus co vite,
which var ies from 8 to 29% of the heavy min eral as sem blage.
More over, am phi boles and py rox enes are very rare in the
Paleogene de pos its ex posed at the Konin-Przydzia³ki and Stare
Miasto-Cmentarz lo cal i ties (Table 2). 

An un ex pected dis cov ery was made in the sum mer of 2004
in the KoŸmin South lig nite open-cast pit near Turek (Fig. 1):
coarse grav els form the basal layer in the north ern most and ax -
ial part of the Adamów Graben (Fig. 1C). These de pos its, ac -
cord ing to Folk’s (1954) sed i ment clas si fi ca tion scheme, com -
prise grav elly sands — sands > 75%, grav els ca. 25% and muds 
< 5%. Fur ther more, the gravel clasts are mainly peb bles with
spo radic cob bles af ter Wen tworth’s (1922) no men cla ture. It is
worth em pha siz ing that such coarse grav els are not known
within Paleogene and Neo gene de pos its else where within the
whole Pol ish Low lands (Piwocki, 2004).

Dur ing the field work the pe trog ra phy, round ness and sur -
face qual ity of peb bles were de ter mined vi su ally only. The peb -
bles from the KoŸmin South lig nite open-cast pit are com posed
of two groups: an gu lar and well-rounded. The first con sists of
lo cal Mio cene sand stones and Cre ta ceous marls and/or
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Fig. 6. Cu mu la tive grain-size dis tri bu tions of se lected sam ples
of the Paleogene sands 

T a  b l e  1

Sta tis ti cal pa ram e ters cal cu lated us ing method of Folk and Ward
(1957) for 10 se lected sam ples shown in Fig ure 6

Sam ple
in Fig. 6

Me dian

[phi]

Mean
grain-size

[phi]

Stan dard
de vi a tion

[phi]
Skew ness Kurtosis

Konin-Przydzia³ki locality

a 2.6 2.57 0.29 –0.08 1.08

b 2.7 2.63 0.13 –0.80 1.23

c 2.7 2.65 0.21 –0.34 1.31

d 2.7 2.65 0.28 –0.15 0.94

e 2.7 2.67 0.59 0.07 1.98

Stare Miasto-Cmentarz locality

A 2.4 2.43 0.50 0.19 1.20

B 2.5 2.47 0.27 –0.16 1.06

C 2.7 2.70 0.22 0.08 1.72

D 2.5 2.53 0.34 –0.01 1.18

E 2.5 2.50 0.40 –0.31 1.04

   Resultes ob tained for curves “a” and “A” are typed in bold (see Fig. 6)

Fig. 7. X-ray dif frac tion (XRD) pat terns of clay frac tion
of the Paleogene de pos its 

A — sam ples from Konin-Przydzia³ki; B — sam ples from Stare
Miasto-Cmentarz, a — ori ented sam ples, b — glycolated sam ples, c —

sam ples heated to 500°C, K — kaolinite, I — illite



siltstones. In con trast, the main peb bles of the sec ond group
are rep re sented by flints (among them horn stones and lydites; 
Dobosz, pers. comm.) and pri mar ily by quartz (Fig. 5F). The
quartz peb bles can be fur ther di vided into: white, milky-white, 
gray ish-blue, pink and honey-yel low in col our. They are
disc-shaped as well as very well-rounded and quite of ten their
sur face is mark edly smoothed (Fig. 5G). 

DEPOSITS STUDIED IN BOREHOLES 

Sev eral hun dred bore hole pro files, pen e trat ing or reach ing 
the Paleogene de pos its, have been ex am ined. Only some of
these are shown in Fig ure 8. How ever, the eight most typ i cal
lithostra tigraphical pro files are pre sented in this pa per. These
pro files show the sim pli fied li thol ogy and al ti tude of the
Paleogene lithostratigraphical units. More over, tak ing into ac -
count their strati graphi cal po si tion and lithological sim i lar i -
ties, the Paleogene de pos its have been cor re lated be tween
these bore holes, which are ap prox i mately rep re sen ta tive of
this in ter val of re gional stra tig ra phy (Fig. 8).

The most com plete lithostratigraphical pro file of the
Paleogene de pos its is known in the south west ern part of the
study area, in the vi cin ity of Leszno and Rawicz (Ciuk, 1974; 
Piwocki et al., 1996; Piwocki, 2004). It is clearly seen in the
Miejska Górka 36.5/26.5 and Paw³owice 1 bore holes, where
all four for ma tions can be dis tin guished (Fig. 8). In other ter -
ri to ries the suc ces sion is less com plete, with vari a tions in li -
thol ogy and thick ness. Thus, three Paleogene units, i.e. the
Lower Mosina, Czempiñ and Up per Mosina “for ma tions”,
are pres ent in the Lubstów 28/42, Drzewce 14/38, Piaski 221
and G³obice 1 bore holes and two in the Piaski 209, KoŸmin
72.75/16.00 and Brzezie 54/98 bore holes (Fig. 8). In ar eas
as so ci ated with lig nite de pos its, lo cated in the Piaski,
Bilczew-Drzewce and Adamów grabens, and in the Lubstów 
Graben sev eral dozen and more than a hun dred bore holes
have been drilled, re spec tively, through the Paleogene de -
pos its (Fig. 1C; Widera, 2002; Kita, 2003). 

INTERPRETATION OF RESULTS

De tailed age es ti ma tion is not avail able for fos sil ma rine
molluscs iden ti fied in the Konin-Przydzia³ki and Stare
Miasto-Cmentarz sites (Figs. 3–5). These range from the Cre -
ta ceous to the pres ent. Among these, fos sil as well as re cent
turritellids have been used for in ves ti ga tions to de ter mine
palaeoenvironmental con di tions dur ing the Ce no zoic
(Allmon, 1988; Andreasson and Schmitz, 1996; Latal et al.,
2006; and ref er ences therein). The re cent turritellids live most
com monly in shal low ma rine wa ters less than 100 m deep with 
nor mal ma rine sa lini ties, but lo cally they tol er ate lower sa lini -
ties (Allmon, 1988). Thus, it may be stated that the Paleogene
de pos its from both sites de scribed have been de pos ited in
com pa ra ble palaeo environmental con di tions as those in hab -
ited by re cent tur ritellids.

Anal y sis of some cu mu la tive curves by Visher’s (1969)
method re veals at least three main grain pop u la tions within the 
sands: trac tion, sal ta tion and sus pen sion. How ever, of most

im por tant for this study is di vid ing the sal ta tion pop u la tion into
two subpopulations — es pe cially marked in curves “a” and “A”
(Fig. 6). Such a pat tern is in ter preted as typ i cal of de pos its from
the nearshore zone of a ma rine ba sin (Visher, 1969; Gradziñski
et al., 1986; Racinowski et al., 2001). Such struc tural and tex -
tural fea tures are typ i cal of nearshore bars (Pruszak et al., 1997;
Fenies and Tastet, 1998; Gelfenbaum and Brooks, 2003; Moore
et al., 2003; Masselink et al., 2006; Swales et al., 2006; and ref -
er ences therein). The or i gin of such bars is con nected with
wave-dom i nated (Pruszak et al., 1997; Gelfenbaum and Brooks, 
2003; Swales et al., 2006), tide-dom i nated (Moore et al., 2003;
Masselink et al., 2006) as well as wave and tide-dom i nated en -
vi ron ments (Fenies and Tastet, 1998). These ex am ples clearly
show that nearshore bars are form to day in a wide range of
coastal and cli ma tic con di tions. There fore, the in ter nal ar chi tec -
ture of the de pos its de scribed from the Konin-Przydzia³ki and
Stare Miasto-Cmentarz lo cal i ties does not pro vide any ad di -
tional in for ma tion about the age of their de po si tion.

Sig nif i cant amounts of kaolinite, small amounts of illite and
the lack of other clay min er als (Fig. 7) clearly in di cate the source 
(feld spar min er als), the cli mate (warm tem per ate or sub trop i cal)
and weath er ing con di tions (pH < 5 of kaolinite or i gin) (Sharma
and Rajamani, 2000; Skiba, 2001). Fur ther more, the Ce no zoic
palaeoclimatic max i mum, dur ing the Mid dle Eocene, is rec og -
nized as the first in ter val of time for op ti mal con di tions for
kaolinite for ma tion in north ern Eu rope (Burchardt, 1978;
Andre asson and Schmitz, 1996). Thus, kaolinite sands from
both sites in the vi cin ity of Konin and Stare Miasto were cer -
tainly de pos ited af ter the Mid dle Eocene. It is note wor thy, that
gen er ally the kaolinite con tent is low in the Paleogene de pos its
ex cept in those rep re sent ing nearshore ar eas (Vinken et al.,
1988), con sis tent with re sults of the in ves ti ga tions re ported here. 
The kaolinite con tent in the Konin-Przydzia³ki and Stare
Miasto-Cmentarz lo cal i ties is higher than in other ter ri to ries
stud ied in cen tral-west ern Po land.

The lack or the small amount of am phi boles and py rox enes
are very im por tant for two rea sons (Ta ble 2). Firstly, it may in di -
cate the source min er als of kaolinite, which were mainly
sourced from feld spars, but also par tially from weath er ing of
am phi boles and py rox enes (Sharma and Rajamani, 2000; Skiba, 
2001; Biernacka, 2004). Sec ondly, am phi bole-rich heavy min -
eral as sem blages are typ i cal of Pleis to cene and Ho lo cene de pos -
its in the Pol ish Low lands ter ri tory, in clud ing cen tral-west ern
Po land (Kosmowska- Cera nowicz, 1979; Stankowski and
Krzyszkowski, 1991; Czerwonka and Krzyszkowski, 1994;
Stankowski et al., 1995; Widera, 2000; Kita, 2003). These were
ob vi ously sup plied from the Scan di na vian rocks. Thus, the
heavy min eral com po si tion of the Paleogene sands clearly dif -
fers from that of Pleis to cene and Ho lo cene de pos its. On the
other hand, there are no sig nif i cant fea tures, based on qual i ta tive 
and quan ti ta tive heavy min eral anal y sis, which are typ i cal of
Paleogene or of Neo gene de pos its only. The Paleogene ma rine
sands and the Neo gene al lu vial sed i ments have quite sim i lar
heavy min eral as sem blages in the vi cin ity of Konin (Biernacka
and Wojewoda, 1992; Stankowski and Krzysz kowski, 1991;
Kita, 2003; Wag ner, 2004). More over, the re sults ob tained for
the Paleogene de pos its ex posed in the east ern part of the study
area (Table 2; Biernacka and Woje woda, 1992; Kita, 2003) dif -
fer from those for de pos its in the sur round ing ar eas
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(Kosmowska-Ceranowicz and Bühmann, 1982; Biernacka,
2004) and in other parts of Po land (Kosmowska- Ceranowicz,
1979; Kramarska, 2004). There fore, heavy min er als sep a rated
from the Paleogene de pos its can not be used for
lithostratigraphical cor re la tion at a re gional scale, or for es ti ma -
tion of the age of the de pos its de scribed (Biernacka and
Wojewoda, 1992; Biernacka, 2004). Ad di tion ally, such cor re -
la tion at an inter-re gional scale in the NW Eu ro pean Ter tiary
Ba sin is dif fi cult due to the fact that dif fer ent frac tions have
been ex am ined: a rea son why the re sults of heavy min eral anal -
y ses are of ten not di rectly com pa ra ble (Vinken et al., 1988).

Ma rine fau nal re mains, tex tural fea tures (ex clud ing struc -
tural ones), the pres ences of kaolinite and the heavy min eral
com po si tion di rectly in di cate a sim i lar age and sed i men tary
en vi ron ment of de pos its from the Konin-Przydzia³ki and
Stare Miasto-Cmentarz lo cal i ties. How ever, these data do not
de ter mine the age of the de pos its. Ad di tion ally, tak ing into
ac count palaeogeographic and palaeotectonic data, the age of
these de pos its may be es ti mated only in di rectly. Lower Mio -
cene and the Pleis to cene de pos its over lie the kaolinite-bear -
ing sands (Stankowski et al., 1995; Widera, 1998, 2000,
2002; Kita, 2003). Al though they oc cur close to the pres ent
top o graphic sur face, dur ing their sed i men ta tion the en tire
area had to have un der gone sub si dence and then up lift. Such
an as sump tion is nec es sary to ex plain this cur rently el e vated
po si tion of well-pre served sands with kaolinite. At the top of
these Paleogene de pos its, in both com par a tive sites, an ero -
sional hi a tus is also pres ent. More over, the first Paleogene
tec tonic move ments in Cen tral Po land oc curred around the
Eocene-Oligocene bound ary or in the ear li est Early
Oligocene — Pyr e nean phase (Widera, 1998, 2004). Thus,
the age of de pos its from the Konin-Przydzia³ki and Stare
Miasto- Cmentarz lo cal i ties may be ex tended from the up per -
most Eocene to the low er most Lower Oligocene. These de -
pos its are prob a bly the lithostratigraphical equiv a lent of the

Lower Mosina “For ma tion” in other ar eas (Ciuk, 1974;
Walkiewicz, 1984; Piwocki, 2001, 2004; Widera, 2002,
2004). How ever, this age es ti ma tion must be treated as an un -
re solved geo log i cal prob lem. Re cently, be cause of the im por -
tance of de pos its ex posed in the vi cin ity of Konin and Stare
Miasto for the Paleogene lithostratigraphy and palaeo ge ogra -
phy, a new lithostratigraphical unit was pro posed. This is the
Kaolinite Sand Unit (Widera, 2002), use ful in con struct ing
the De tailed Geo log i cal Map of Po land at 1:50 000 scale.

The grav elly sands oc cur mainly at the base of the KoŸmin
For ma tion, the de po si tion of which be gan in the Early Mio -
cene dur ing the Savian tec tonic phase (Widera, 2002, 2004).
More over, these de pos its are un der lain by Me so zoic rocks or
by “blue clays” or “green clays” (Czarnik, 1972). Pre vi ously
the age of these clays was re garded as Mid dle Mio cene and in -
cluded in the Adamów For ma tion (Czarnik, 1972) while re -
cently they have been as cribed to the Lower Oligocene
(Rupelian) Czempiñ “For ma tion” (Widera, 2002). There fore,
the age of the gravely de pos its should be con strained by the
depositional age of the Czempiñ and KoŸmin “for ma tions”.
and thus were de pos ited be tween the late part of the Early
Oligocene and the end of the Late Oligocene (Ta ble 2).

In our opin ion, tak ing into ac count the strati graphi cal po si -
tion and mac ro scopic ob ser va tions (Fig. 5F, G), these de pos its
are prob a bly a re sid uum of beach grav els re ferred to the Up per

Mosina “For ma tion”, late Lower Oligocene in age (Fig. 2).
Sim i larly smooth peb bles are also known from Paleogene ma -
rine grav els (though the lat ter are finer), lo cated in the
Fore-Sudetic Monocline (Dobosz, pers. comm.). Con se -
quently, the south ern mar gin of the Paleogene sea should be lo -
cated to the south of the KoŸmin South open-cast lig nite pit in
the vi cin ity of Turek. The char ac ter of these de pos its may yield
fur ther in di ca tions of  prov e nance (e.g. whether were de rived
from the Sudetes, Fennoscandian shield, Holy Cross Mts.,
Carpathians etc.), sed i men tary con di tions and trans port di rec -
tions, which can lead to im proved palaeogeographic re con -
struc tion; more de tailed pet ro graph i cal, min er al og i cal and
sedimentological in ves ti ga tions are re quired.

SOUTHERN EXTENT
OF THE PALEOGENE DEPOSITS 

The con tem po rary ex tent of the Paleogene de pos its in
west ern-cen tral Po land is de ter mi na ble on the ba sis of the lo -
ca tion of ex po sures and bore holes (Fig. 8). Two ter ri to ries im -
por tant for Paleogene stra tig ra phy have been con sid ered: the
G³obice- Szaszorowice-Miechów area (Odrzywolska-
 Bieñkowa, 1973, 1975; Ciuk, 1977; Matl and Œmigielska,
1977) and the Izbica Kujawska area (Po¿aryski, 1953; Odrzy -
wolska-Bieñkowa, 1966).

The es tab lished south ern limit of the Paleogene de pos its is
gen er ally ori en tated NE–SW, but in de tail it shows much vari a -
tion (Fig. 8). Along this line, in bore holes marked in Fig ure 8,
the de pos its stud ied change in thick ness from 2.5 to 26.1 m.
They com prise nearshore fa cies with a ma rine fauna and/or
char ac ter is tic sed i men tary struc tures as at the Konin-
 Przydzia³ki and Stare Miasto lo cal i ties and beach grav els in the
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T a  b l e  2

Com po si tion of the trans par ent heavy min er als 
(in grain %, in 0.1–0.25 mm frac tion)

Min eral

Konin-Przydzia³ki

site (n = 3)
Stare Miasto-Cmentarz

site (n = 4)

min. max. mean min. max. mean

am phi bole 0 0  0 0  4 1.5

andalusite 1 5.5 4 0.5 7 3  

ap a tite 0 3.5 2 1.5 5 2.5

zir con 10   26   15 5  12 8  

disthene 7.5 21   14 3  16 7  

epidote 5  13.5 9 5  20 13   

glauconite 0  0 0 0  0 0  

gar net 7  17  10 6  31 19  

mus co vite 8  28  13 12   29 18  

rutile 3.5 22.5 7 0  3 1 

staurolite 4  13  9 7  14 10  

sillimanite 4  9  6 2  7 4 

tourmaline 5  21  9 8  16 11  

n — num ber of sam ples; mean val ues are typed in bold; anal y ses by Dr.
Kiciñska IG UAM and Kita with co-op er a tion of Kiciñska



KoŸmin South open-cast lig nite pit. By con trast, glauconitic
sands are typ i cal of off shore ma rine en vi ron ments as seen in
bore hole pro files of the Pomorze, Lower Mosina, Up per
Mosina and Leszno “for ma tions” (Fig. 8). Be tween the ma rine
sands and at the top the suc ces sions lie flu vial and lac us trine
de pos its with lig nite in ter ca la tions, which be long to the
Czempiñ “For ma tion”. In this case, the pres ence of these de -
pos its must be treated as a re sult of sed i men ta tion and ero sion
pro cesses against a back ground of Ce no zoic tec tonic ac tiv ity of 
the Pyr e nean and Savian phases (Ciuk and Po¿aryska, 1982;
Widera, 1998, 2004). There fore, the max i mum Paleogene
shore line should be placed at least a few kilo metres south of the 
pres ent-day out crop (Fig. 8).  

This newly de lin eated shareline may be con sid ered as a sig -
nif i cant re vi sion of the out crop of the Paleogene de pos its of
cen tral-west ern Po land es tab lished mainly by Areñ
(1957–1964), Walkiewicz (1984), Piwocki (2001, 2004) and
Vinken et al. (1988) (Fig. 1B). These au thors were not aware of 
the de pos its in the south west ern and in the east ern parts, re -
spec tively, of the study area. This was partly caused by the state 
of knowl edge then and partly by a sim pli fied ap proach (Areñ,
1957–1964; Dyjor, 1974; Walkiewicz, 1984). By con trast, the
mar gin of the Paleogene de pos its de scribed here is much more
de tailed than that pro posed by Vinken et al. (1988), Piwocki et

al. (1996) and Piwocki (2001, 2004). These dif fer ences re flect
the map scales used in the dif fer ent stud ies.

CONCLUSIONS 

Cen tral-west ern Po land formed, in the Paleogene, a mar -
ginal part of the NW Eu ro pean Ter tiary Ba sin. From the Late
Eocene to the Late Oligocene the study area was flooded by bo -
real seas gen er ally en croach ing from the North Sea. There fore,
the lithostratigraphic suc ces sions of the neigh bour ing ar eas of
East ern Ger many and West ern Po land are eas ily com pa ra ble.
In both coun tries the lithostratigraphic units rep re sent sim i lar
fa cies. An ex cep tion is the Up per Mosina “For ma tion” which
in cen tral-west ern Po land is de vel oped in a shal low ma rine fa -
cies (glauconitic sands). In con trast, its equiv a lent in East ern
Ger many, i.e. the Rupelton of the Rupel For ma tion, con sists of
deep ma rine fa cies (the Septaria clays).

The Paleogene de pos its in cen tral-west ern Po land are in -
for mally di vided into five lithostratigraphic units: the
Pomorze, Lower Mosina, Czempiñ, Up per Mosina and
Leszno “for ma tions”. Only the Czempiñ “For ma tion” with
lig nite seams com prises non-ma rine fa cies. The re main ing
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Fig. 8. South ern ex tent of the Paleogene de pos its in cen tral-west ern Po land with a few typ i cal pro files

Lithostratigraphic “for ma tions”: P — Pomorze, LM — Lower Mosina, Cz — Czempiñ, UM — Up per Mosina, L — Leszno; chronostratigraphic units: N
— Neo gene, T3 — Up per Tri as sic, J3 — Up per Ju ras sic, Cr2 — Up per Cre ta ceous



for ma tions are de vel oped as typ i cal shal low ma rine de pos its:
glauconitic and/or micaceous sands. Among them the
Pomorze “For ma tion” with a cal car e ous com po nent and
foraminiferal micro fauna rep re sents the Late Eocene warm
sea. Most of the units are bounded by un con formi ties, ex cept
for the Czempiñ “For ma tion”, have coarse sands and fine
grav els are of ten de vel oped at their base.

A few ex po sures of Paleogene de pos its were dis cov ered in
the east ern part of the area stud ied dur ing the last few years and
have been in ves ti gated by the pres ent au thors in de tail us ing
lithological, min er al og i cal and sedimentological meth ods.
Kaolinite-rich sands typ i cal of ma rine nearshore bars have
been de scribed in the vi cin ity of Konin. Due to their sig nif i -
cance for the Paleogene lithostratigraphy and palaeogeography 
of cen tral-west ern Po land area a new lithostratigraphical unit
has been sug gested: the Kaolinite Sand Unit. More over, ex cep -
tion ally de vel oped grav els, which vary in size, shape and pet ro -
graph i cal com po si tion, have been ex am ined in the open-cast
pit ex pos ing the KoŸmin South lig nite de posit. These grav els
were ini tially re garded as re sid ual ma rine beach de pos its. The
age of both the kaolinite sands and the grav els age is poorly
constrained and re quires fur ther in ves ti ga tion.

On the ba sis of all data ob tained from the ar chi val bore hole
pro files and from ex po sures the max i mum south ern ex tent of the 
Paleogene de pos its of cen tral-west ern Po land has been amended 
(Fig. 8). The lithological char ac ter and thick ness of these de pos -
its sug gests that the Paleogene seas of the NW Eu ro pean Ter tiary 
Ba sin ex tended far ther south than Konin and Turek.

Four transgressive-re gres sive cy cles, re flect ing eustatic
pulses and tec tonic move ments, can be rec og nized in cen -
tral-west ern Po land. This area was flooded at the be gin ning of
the Late Eocene (the Pomorze “For ma tion”). Dur ing the Pyr e -
nean phase around the Eocene-Oligocene bound ary the en tire
area was el e vated and eroded. The next cy cle (the Lower Mosina 
“For ma tion”) com menced at the be gin ning of the Oligocene.
The re gres sive stage of this cy cle is rep re sented by the limnic-
 fluviatile Czempiñ “For ma tion”. The last two transgressive-re -
gres sive cy cles cor re spond to the Up per Mosina and Leszno
“For ma tions”, re spec tively. Tec tonic up lift con nected with the
Savian phase, around  the Oligocene-Mio cene bound ary, fi nally
ter mi nated Paleogene sed i men ta tion in cen tral-west ern Po land.
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