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Late Cre ta ceous in ver sion pro cesses and their re la tion to salt move ments in the Pom er a nian sec tor of the Mid-Polish Trough are de -
scribed, based on deep bore holes. Two tec tonic zones, in verted in the Late Cre ta ceous, lo cated in the Mid-Polish Trough, were se lected
for study: the Koszalin-Chojnice Zone sit u ated NE of the pres ent-day Mid-Polish Swell in the Pom er a nian Trough, within an area of
non-salt anticlines, and the Drawno-Człopa-Szamotuły Zone lo cated in the Szczecin Trough, SW of the Mid-Polish Swell, in an area of
strong salt tec ton ics. The strati graphic gaps pres ent in di cate that the first pulse of Late Cre ta ceous in ver sion might have oc curred in the
Coniacian-early Santonian in this area. An other pulse can be dated at late Campanian-early Maastrichtian. Intra-Cretaceous strati graphic
gaps reached their max i mum ar eal ex tent in the Coniacian (Inoceramus involutus Zone) and Up per Campanian (Koszalin-Chojnice
Zone). Over large ar eas, Santonian (mostly up per Santonian) de pos its rest upon Turonian (in clud ing Inoceramus schloenbachi Zone),
and lo cally on older rocks. The lithofacies maps show that thick ness and lithofacies dis tri bu tion in the Cenomanian was in de pend ent of
the strike of the Koszalin-Chojnice Zone. Such a de pend ence be gan and was ac cen tu ated in the Coniacian. Santonian and Campanian
clastic de pos its, ex tend ing along the SW bound ary of the Mid-Polish Swell and ab sent in the SW part of the Pom er a nian Trough, sug gest
lo cal tec tonic in ver sion within the cen tral part of the Mid-Polish Trough. 
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INTRODUCTION

In this study, Late Cre ta ceous in ver sion pro cesses and their
re la tion to salt move ments in the east ern part of the Pom er a nian 
sec tor of the Mid-Pol ish Trough are de scribed (Fig. 1). In this
area, salt move ments were ini ti ated in the Late Tri as sic, and
were pe ri od i cally ac cen tu ated later dur ing the Ju ras sic and
Early Cre ta ceous (Dadlez and Marek, 1974). Stron ger salt tec -
tonic ac tiv ity oc curred in the Late Cre ta ceous and Early Ter -
tiary, re sult ing in the for ma tion of a sys tem of salt struc tures
(Fig. 2). 

Two tec tonic zones, lo cated in the Mid-Pol ish Trough and
in verted in the Late Cre ta ceous, were se lected for study
(Fig. 2). The first is the Koszalin-Chojnice Zone sit u ated NE of
the pres ent-day Mid-Pol ish Swell in the Pom er a nian Trough,
within an area of non-salt anticlines (Dadlez ed., 1998). The
sec ond is the Drawno-Człopa-Szamotuły Zone lo cated in the
Szczecin Trough, SW of the Mid-Pol ish Swell, in an area of
salt tec ton ics which re sulted in the for ma tion of salt diapirs,

partly pierc ing Me so zoic de pos its. Both the zones are well il -
lus trated on geo log i cal cross-sec tions across the Mid-Pol ish
Trough (Dadlez, 2001).

The re search fo cused mainly on fa cies and thick ness anal y -
ses and iden ti fi ca tions of strati graphic and sed i men tary gaps in
Up per Cre ta ceous pro files (Ta bles 1 and 2) that al low the re -
con struc tion of Late Cre ta ceous tec tonic events in this area.

GEOLOGICAL DATA AND RESEARCH METHODS

Strati graphi cal re cords of over 200 bore holes have been
ana lysed (Fig. 1), in clud ing data from Jaskowiak-Schoe -
neichowa (1976, 1981) and Jaskowiak-Schoeneichowa and
Krassowska (1988). The stra tig ra phy of Up per Cre ta ceous de -
pos its from bore holes drilled be fore 1987, i.e. most of them,
was stud ied by Jaskowiak-Schoeneichowa. Bore holes drilled
af ter 1987 were stud ied in terms of their stra tig ra phy and
sedimentology by me, by means of lithological de scrip tions of
drillcores and cut tings (rock-type de ter mi na tion, chem i cal
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anal y ses), sedimentological ob ser va tions and well-log anal y sis
and cor re la tion, with sup ple men tary data from re flec tion seis -
mic pro files. Some bore holes were en tirely cored; the ma jor ity,
though, yielded scarce core data of vari able, mostly poor, qual -
ity, or were uncored, with only cut tings avail able for study.
Bore holes are dis trib uted un evenly across the study area with
con cen tra tions mainly over an ti cli nal struc tures. There fore,
data re li abil ity var ies from area to area and from bore hole to
bore hole, be ing lo cally poor. This ap plies in par tic u lar to the
Koszalin-Chojnice Zone where the Conia cian-Campanian stra -
tig ra phy should be re garded as ap prox i mate.

Many core sam ples were in ves ti gated as re gards their fos sil
con tent. Macrofaunal spec i mens were iden ti fied by Błaszkie -
wicz and Cieśliński (unpubl. re ports). Microfaunal anal y ses
(foraminifers) were made by Gawor-Biedowa, Natusiewicz-
 Dudziakowa, Pieniążek and Dudziak (unpubl. re ports). For the
Cenomanian, Turonian and Maastrichtian, palaeontological data 
are rea son ably good. Campanian and Santonian de pos its are also 
fairly well doc u mented. Most un cer tain ties re fer to the
Coniacian in ter val which, in the Koszalin-Chojnice Zone, is de -
void of guide fos sils. Chem i cal anal y ses of rock sam ples were
per formed at the Chem i cal Lab o ra tory of the Pol ish Geo log i cal
In sti tute yield ing in for ma tion on cal cium car bon ate con tent. 

Thick ness were calculated by cal cu lat ing gra di ents us ing
data avail able from neigh bour ing bore holes, while tak ing into

ac count re gional tec tonic pat terns and subsurface geo log i cal
struc tures and fa cies dis tri bu tions. I have in ter preted lithofacies 
and thick ness pat terns across the Mid-Polish Swell and in other
ar eas with out Cre ta ceous de pos its. 

Maps were con structed qual i ta tively, in di cat ing the dom i nant
lithological and sub or di nate lithological com po nents. This was
done be cause the Up per Cre ta ceous lithologies com prise a va ri ety
of rock types of mostly sim i lar chem i cal com po si tion, with tran si -
tions be tween the rock types be ing grad ual and os cil la tory (e.g.
marly lime stones, marls, opokas/si li ceous marl, gaizes).

GENERAL TECTONIC SETTING

The Koszalin-Chojnice Zone is lo cated in the Pom er a nian
Trough, NE of the pres ent-day Mid-Pol ish Swell, within an
area of non-salt anticlines (Dadlez ed., 1998) (Fig. 2). The zone
de vel oped along a ma jor, NW–SE-trending, fault zone (Dadlez 
ed., 1998). In Me so zoic times, it sep a rated the Mid-Pol ish
Trough, ex tend ing to the south-west, from the up lifted sta ble
East Eu ro pean Craton lo cated to the north-east. A
synsedimentary graben with con sid er ably in creased thick -
nesses of Lower Ju ras sic and Lower Cre ta ceous de pos its was
pe ri od i cally ac tive in this zone (Dadlez, 1983). To the south -
west, within the Mid-Pol ish Trough, there was a pe ri od i cally
up lift ing zone with a thin ner strati graphic suc ces sion, the
Wielimie Ridge (Dadlez, 1983, 2001). There fore, mov ing from 
the SW, i.e. from the axis of the Mid-Pol ish Trough, to wards
the NE, we cross the fol low ing Me so zoic tec tonic zones: (1)
the Wielimie Ridge char ac ter ised by a low sub si dence rate and
pe ri odic up lift dur ing lat est Tri as sic-Early Cre ta ceous times,
(2) a synsedimentary graben, as so ci ated with the
Koszalin-Chojnice tec tonic zone, and show ing pe ri od i cally in -
creased sub si dence rates at that time, and (3) an outer area of
low sub si dence rate, sit u ated on the craton. 

The tectonic ac tiv ity of the Wielimie Ridge and
synsedimentary graben, and the re sult ing prom i nent zonation
of the area with dis tinct thick ness vari a tions, were strongly ac -
cen tu ated, mainly in the Late Tri as sic, Ju ras sic and Early Cre ta -
ceous (Dadlez, 1983).

Starting with the late Albian, the zonation was be com ing less 
and less dis tinct. In the Cenomanian and Turonian the sub si -
dence rate be came more uni form. The gen eral trend seemed to
change in the Coniacian. The zones of synsedimentary grabens
were sub jected to grad ual in ver sion, as shown by strati graphic
gaps and de creased stra tal thick nesses  in the Up per Cre ta ceous.
Slightly thicker suc ces sions, thin ning to wards both NE and SW,
were de pos ited on the Wielimie Ridge at that time. This trend
con tin ued un til the end of Late Cre ta ceous times.

Re gional synsedimentary faults are prom i nent in the Ko -
szalin-Chojnice Zone (Dadlez, 2001). In ver sion pro cesses and
compressional/transpressional stresses caused the for ma tion of
an ti cli nal struc tures such as the Koszalin-Chojnice Anticline
(Krzywiec, 2002) which is bounded by synsedimentary faults.

The NW–SE-stretch ing Drawno-Człopa-Szamotuły Fault
Zone de vel oped in the east ern part of the Szczecin Trough,
south-west of the Mid-Pol ish Trough (Fig. 2). This elon gate
zone was char ac ter ised by pe ri odic strong tec tonic ac tiv ity dur -
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ing the Me so zoic. Synsedimentary grabens, with in creased
thick nesses of de pos its, be gan to form along the zone in the lat -
est Tri as sic and Early Ju ras sic (Dadlez and Marek, 1974;
Feldman-Olszewska, 1997; Dadlez et al., 1998). Their ac tiv ity
was strongly ac cen tu ated also in the Mid dle and Late Ju ras sic
and Early Cre ta ceous. 

In the Late Cre ta ceous, the Drawno-Człopa-Szamotuły
Zone was sub ject to in ver sion. The pres ent-day im age of this
area shows a long an ti cli nal zone with salt struc tures and neigh -
bour ing synclinal zones on ei ther side. A com pli cated pat tern
of NW–SE-trending and trans verse (SW–NE) faults un der lines 
a com plex geo log i cal struc ture in this area (Jaskowiak-Schoe -
neichowa, 1981).

STRATIGRAPHY, LITHOLOGY, PALAEOGEOGRAPHY 
AND LITHOFACIES DISTRIBUTION 

Fa cies and thick nesses re la tion ships be tween in di vid ual
Up per Cre ta ceous stages are shown in a cor re la tion of Up per
Cre ta ceous sec tions across the Szamotuły and Koszalin
anticlines (Fig. 3). Based on strati graphi cal, lithological and
thick ness data, a se ries of maps (Figs. 4–9), show ing dis tri bu -
tions of dom i nant lithofacies and thick nesses of in di vid ual Up -
per Cre ta ceous stages, have been con structed. The fol low ing
lithofacies are mapped:

— car bon ate lithofacies (organodetrital lime stones and
marly lime stones, lo cally marls),

— marly lithofacies (marls, lo cally marly lime stone
interbeds),

— car bon ate-siliceous lithofacies (opokas, clayey and silty 
opokas, lo cally gaize and marl interbeds),

— muddy-marly lithofacies (marly claystones,
mudstones and siltstones, lo cally marl interbeds),

—  silty-marly lithofacies (marly siltstones and silty marls),
— silty-sandy-marly lithofacies (marly and sandy

siltstones, sandy and silty marls, lo cally sandy-marly lime -
stones and sandy gaizes),

— car bon ate-sandy lithofacies (sandy lime stones, gaizes,
sandy gaizes),

— sandy lithofacies (sand stones, marly sand stones, lo -
cally marly siltstone interbeds).

Strati graphi cal and lithological data which form the basis
for the con struc tion of the maps are given below. The
lithofacies and thick ness pat tern across the Mid-Polish Swell
and in other ar eas with out Cre ta ceous de pos its (wholly or
partly) is my in ter pre ta tion and takes into ac count the re gional
tec tonic pat tern and subsurface geo log i cal struc tures, as well as 
fa cies dis tri bu tions on ei ther side of the Mid-Polish Swell. 

Cenomanian de pos its cover the great est area of all the Up -
per Cre ta ceous stages. South-west of the Mid-Pol ish Swell they 
are ab sent only lo cally on the Drawno struc ture (Drawno 4
bore hole; Turonian on Hauterivian) and east of the Szamotuły
Anticline (bore holes Szamotuły geo 4, 9 and 21; Santonian on
Lower Cre ta ceous — Fig. 3). The Cenomanian se quence is
mo not o nous in its li thol ogy with pre dom i nant lime stones and
marly lime stones, lo cally marls (Fig. 4). In the Koszalin-
 Chojnice Zone Cenomanian de pos its oc cur over most of the
area ex cept on crests of the Koszalin Anticline. The se quence
com monly con sists of two lithological suc ces sions. The lower
one is com posed of lime stones and marly lime stones, com -
monly sandy, with lo cal phos phatic con cre tions and an ad mix -
ture of glauconite, as well as silty marls. The up per suc ces sion
is rep re sented by marls, silty marls and marly siltstones (the lat -
ter oc cur e.g. around Biały Bór and Bobolice — Figs. 1 and 3).
The clastic con tent of Cenomanian de pos its in creases
northeastwards (Fig. 4). Fau nal con tent is com monly abun dant
and rep re sented mostly by: Inoceramus crippsi Mantell, I.
virgatus Schlüter, I. etheridgei Woods, I. pictus Sowerby, I.

350 Krzysztof Leszczyński

Up per Cre ta ceous stra tig ra phy and thick nesses (in metres) in se lected bore holes of the Koszalin-Chojnice Zone 
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bohemicus Leonhard, Neohibolites ultimus (d’Orbigny), and
nu mer ous foraminifers (Jaskowiak-Schoeneichowa, 1976,
1981). The dis tri bu tion of the Cenomanian lithofacies shows
a very sim ple re gional pat tern (Fig. 4). The Mid-Pol ish Trough
area was oc cu pied by car bon ates. A marly lithofacies oc curs to
the north-east of the car bon ate area. The northeasternmost po -
si tion was oc cu pied by marly-silty and marly-silty-sandy sed i -
men ta tion. The north east ward in crease in clastic con tent was
as so ci ated with prox im ity to the Bal tic Shield.

South-west of the Mid-Pol ish Swell, the Turonian (in clud -
ing the Inoceramus schloenbachi Zone) oc curs all over the area 
ex cept in the Człopa, Szamotuły and Rogoźno anticlines due to
re moval by post-Cre ta ceous ero sion. In some bore holes of the
Szamotuły Zone (e.g. Szamotuły geo 1, geo 4, geo 9, geo 21
and Niemieczkowo IG 1 — Fig. 3), there is a lack of Turonian
and also of lower Up per Cre ta ceous de pos its. Lower Cre ta -
ceous rocks are over lain there by the Santonian and
Campanian. Else where, lower Turonian rocks can be en coun -
tered be neath the Santonian and Campanian. Up per parts of the
Turonian suc ces sion were re moved from these ar eas as a re sult
of intra-Cre ta ceous ero sional events. In gen eral, Turonian
lithologies of the Drawno-Człopa-Szamotuły Zone are more
var ied than Cenomanian ones (Fig. 5). The Turonian starts with 
darkgrey marly claystones, dis trib uted over the north ern re -
gion. Over the re main ing area, the Turonian be gins with lime -
stones or marls. Up per parts of the Turonian pro file in the
north ern area are com posed of marly siltstones, silty opokas
and marls, with opokas at the top. In the Szamotuły area, the
Turonian pro file is rep re sented by lime stones and marls
(Fig. 3). Opoka fa cies are pre dom i nant in the east, around the
Rogoźno Anticline, whereas the Turonian sec tion of the
Marunowo IG 1 bore hole is en tirely rep re sented by opokas (the 
drill ing did not reach the base of the Turonian — Fig. 3).
Turonian de pos its of the Koszalin-Chojnice Zone also show a
bi par tite di vi sion with the lower suc ces sion rep re sented by

marly claystones, mudstones and siltstones, and the up per suc -
ces sion com posed of marly and sandy siltstones (Chojnice
Anticline) or opokas (si li ceous marls) and silty opokas
(Koszalin Anticline — Fig. 3). A gen eral fin ing trend is ob -
served to wards the SW. Over large ar eas of the Koszalin-
 Chojnice Zone, the Turonian is erosionally trun cated at the top
and is over lain by var i ous suc ces sions of Santonian (Biały Bór
1, 7, Wierzchowo 13), Up per Campanian (Rzeczenica 1) or
Maastrichtian (Biały Bór 2 and 5, Chmielno 1, Chociwle 2,
Wierzchowo 1–3, 5–12 and 14, Chojnice 2 and 4, Człuchów
IG 1) de pos its (Fig. 3). In the bore holes Bobolice 3 and
Chojnice 2, the Maastrichtian is un der lain by Cenomanian. It
should also be emphasised that, in the stan dard di vi sion of the
Up per Cre ta ceous, the up per most part of the Turonian se -
quence prob a bly cor re sponds al ready to the Coniacian (at least
in part). There fore, ac cord ing to the stan dard di vi sion the
Turonian se quence would have slightly smaller thick nesses.
Turonian de pos its have yielded nu mer ous fos sils in clud ing
Inoceramus labiatus Schlotheim, I. lamarcki Par kin son, I.
inconstans Woods, I. apicalis Woods, I. cuvieri Sowerby, I.
hercynicus Petrascheck, I. annulatus Goldfuss, Scaphites
qeinitzi d’Orbigny, Pecten nilssoni Goldfuss, and abun dant
foraminifera (Jaskowiak-Schoe neichowa, 1976, 1981). The re -
gional pat tern of Turonian lithofacies shows that the cen tral
part of the Mid-Pol ish Trough as far NE as the Noteć River was 
oc cu pied by car bon ate and car bon ate-si li ceous lithofacies
(Fig. 5). A muddy-marly lithofacies is also wide spread and, to -
gether with the car bon ate-si li ceous lithofacies, oc curs north of
the Noteć River. NE of the Koszalin-Chojnice Zone, car bon -
ate-si li ceous sed i men ta tion was re placed by muddy-marly and
silty-sandy-marly de pos its, most prob a bly as so ci ated with the
Bal tic Shield.

South-west of the Mid-Pol ish Swell, Coniacian
(= Inoceramus involutus Zone) de pos its are ab sent on the
Drawno, Człopa, Szamotuły and Rogoźno struc tures. Turonian 
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rocks, or lo cally older ones, are over lain there by Santonian de -
pos its (Fig. 3). The Coniacian is com posed mostly of opokas
and clay opokas, lo cally silty opokas (Gościejewo 2 and
Marunowo IG 1 bore holes) (Figs. 3 and 6). Fos sils are much
rarer as com pared with older Up per Cre ta ceous stages. North
of the Mid-Pol ish Swell the Coniacian is ab sent over those ar -
eas of the Koszalin-Chojnice Zone where Turonian and
Cenomanian sec tions are in com plete. Over the re main ing area,
the Coniacian was iden ti fied based on well-log cor re la tions as
an in ter val rep re sented by more clayey de pos its than be neath
and above. In the south west ern area of the Koszalin-Chojnice
Zone (Niekłonice 1, Tychowo PIG 1, Czechy 1, Wierzchowo
4, Szczecinek IG 1, Tuchola IG 1 bore holes), Coniacian de pos -
its are com posed of silty opokas (Fig. 3). To the north, marly
mudstones and siltstones ap pear, lo cally with clay and sand ad -
mix ture (e.g. Drzewiany 1 bore hole — Fig. 3). Sandy siltstones 
and silty sand stones oc cur in the bore holes Brda 3, Nowa
Karczma 1 and Nowa Wieś 1 (Fig. 6). Over the whole area of
the Koszalin-Chojnice Zone Coniacian de pos its have yielded
no in dex fos sils (Jaskowiak-Schoeneichowa, 1976). In some
bore holes of the Szczecin Trough Inoceramus involutus
Sowerby and other stratigraphically in sig nif i cant taxa were
found (Jaskowiak-Schoeneichowa, 1981). The dom i nant
lithofacies of the Coniacian (Inoceramus involutus Zone), oc -
cur ring over most of the study area, is the car bon ate-si li ceous
lithofacies (Fig. 6). In the Pom er a nian Trough, the silty-marly
lithofacies ex tends from the north-east, wid en ing its area within 
the Koszalin-Chojnice Zone. Silty-sandy-marly de pos its are
known from the area around the Nowa Wieś and Nowa
Karczma bore holes.

Many bore holes drilled in the Człopa-Szamotuły Zone and
Rogoźno Anticline have doc u mented the Santonian (up per,
lo cally also lower Santonian) over lap ping Turonian or older
rocks. The up per Santonian over lies Turonian de pos its also
west of Poznań, in wide ar eas de void of Coniacian de pos its.
Much of the Santonian pro file is rep re sented in this area by car -
bon ate-clastic and clastic fa cies: marly mudstones and sand -
stones. Near the Pom er a nian Swell (Marunowo IG 1 bore hole), 
the Santonian is com posed of opokas pass ing up wards into
marly mudstones and siltstones with glauconite and silty sand -
stones (Figs. 3 and 7).

Drawno struc ture. Santonian (up per, lo cally also lower)
de pos its are un der lain by Turonian opokas, and are rep re sented 
(from bot tom to top) by opokas, silty opokas, marly and sandy
mudstones and siltstones with rare sand stone interbeds, and
sandy marls. These rocks com monly con tain glauconite. 

Człopa-Szamotuły Zone. The up per Santonian (lo cally also 
part of the lower Santonian) com monly over lies Turonian de -
pos its, but in some ar eas also older Cre ta ceous rocks:
Cenomanian (Niemieczkowo IG 1 bore hole), up per Albian
(Szamotuły geo 9 bore hole), mid dle Albian (Szamotuły geo 4
bore hole) or Hauterivian (Szamotuły geo 21 bore hole). Along
the an ti cli nal axis, no Santonian and youn ger Up per Cre ta -
ceous de pos its have been en coun tered. On the Człopa struc -
ture, the Turonian is over lain by opokas and clastic de pos its,
rep re sent ing the up per Santonian or lower (partly) and up per
Santonian (Człopa 3 bore hole). A high con tri bu tion of opokas,
and  clay and silty opokas with marl interbeds, is ob served in
the Szamotuły Zone (Fig. 3). Marly mudstones and siltstones,

as well as sandy gaizes are known lo cally from the Santonian
pro file of this area. In the Szamotuły geo 8 bore hole (Fig. 3),
sand stones of var i ous grain sizes (with grav els and abun dant
glauconite) pass ing into quartz-glauconitic gritstones have
been noted (Jaskowiak-Schoeneichowa, 1981). A hardground
is also ob served within the up per Santonian sec tion of that
bore hole. The up per Santonian pro file of the Szamotuły geo 4
bore hole is com posed of vari able sand stones with interbeds of
marls and opokas, con tain ing glauconite and iron ooids. 

Rogoźno Anticline. In this area, the Santonian pro file is
com posed of opokas. NE of the anticline (Szamotuły geo 13
and Gościejewo 2 bore holes), oc cur sandy and silty marls,
mudstones, siltstones and sand stones. The Santonian of the
Szamotuły geo 13 bore hole is rep re sented by opokas with in -
ter ca la tions of silty marls with glauconite. The en tire sec tion of
the Gościejewo 2 bore hole is com posed of marly mudstones
and siltstones with sand stone interbeds. The Santonian rocks
from the Gościejewo 1 bore hole are rep re sented by opokas. In
the bore holes Szamotuły geo 13, geo 10, Ludomy 1 and
Rożnowo 1, the up per or up per and lower Santonian over lies
Turonian rocks (with a gap com pris ing part of the Turonian and 
Santonian and the whole of Coniacian). More com plete Up per
Cre ta ceous  pro files are known from the bore holes
Gościejewo 1 (Cenomanian to Campanian) and Gościejewo 2
(Cenoma nian to Maastrichtian). 

In the Koszalin-Chojnice Zone Santonian de pos its are ab -
sent in ar eas of Coniacian gaps. The only ex cep tions are two
bore holes: Biały Bór 1 and Wierzchowo 13, where the
Turonian is over lain by ?up per Santonian and Campanian
(Fig. 3). In the Biały Bór 7 bore hole, the Turonian is over lain
by Santonian (up per and partly ?lower) and youn ger Cre ta -
ceous de pos its. Santonian lithologies re sem ble Coniacian ones, 
be ing rep re sented along the Mid-Pol ish Swell (W and SW parts 
of the area) by opokas and silty opokas (but less clayey than
Coniacian opokas), and in the east, by pre dom i nant marly
siltstones with lo cal sandy siltstones and silty sand stones
(Nowa Wieś 1 and Nowa Karczma 1 bore holes) (Fig. 7). Over
the Koszalin Anticline, the opoka fa cies oc cu pies a slightly
larger area at the ex pense of marly siltstones, as com pared with
the Coniacian (Figs. 3, 7 and 8). A fairly abun dant and di verse
fauna is rep re sented by: Inoceramus cycloides Wegner, I. lin -
gua Goldfuss, I. patootensis Loriol, I. pachti Arkhangelsky, I.
lobatus Goldfuss, I. fasciculatus Heine, I. cardissoides
Goldfuss, Gonioteuthis sp., Paratexanites serratomarginatus
(Redtenbacher), Actino camax verus Miller, and nu mer ous
foraminifers (Jaskowiak- Schoeneichowa, 1976, 1981).

The re gional pat tern of Santonian lithofacies is more vari -
able (Fig. 7). Southwesternmost ar eas are oc cu pied by car bon -
ate, car bon ate-si li ceous and marly lithofacies. Lo cally, around
the Szamotuły area (NW of Poznań), sandy lithofacies ap pear.
Car bon ate-si li ceous and silty-sandy-marly lithofacies ex tend
along the SW bound ary of the Mid-Pol ish Swell; the lat ter can
be as so ci ated with in ver sion pro cesses of the Damasławek,
Wapno, Człopa and Drawno struc tures, and prob a bly also the
Trzcianka Zone and other zones within the cen tral part of the
Mid-Pol ish Trough. NE of the area of clastic sed i men ta tion a
belt of car bon ate-si li ceous lithofacies (SW part of the Pom er a -
nian Trough) sur rounds the Koszalin Anticline in the north.
The Koszalin-Chojnice Zone is oc cu pied by silty-marly
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lithofacies, pass ing to the north-east into silty-sandy-marly de -
pos its. Clastic ma te rial de pos ited in this area in the Coniacian
and Santonian might have orig i nated from both the
Koszalin-Chojnice Zone be ing in verted dur ing that time
(eroded Turonian rocks) and the Bal tic Shield in the north.

South-west of the Mid-Pol ish Swell the ex tent of
Campanian de pos its is smaller than that of older de pos its. No
Campanian rocks oc cur along the Drawno, Człopa, Szamotuły
and Rogoźno struc tures due to post-Cre ta ceous (and pos si bly
late Campanian-early Maastrichtian) ero sion (Fig. 3). Over
most of the area, the Campanian is rep re sented by opokas with
lo cal interbeds of marls and marly lime stones (Fig. 8). Around
the Człopa struc ture, sandy and silty-marly fa cies  have been
en coun tered in the Człopa 2 bore hole. Gaize interbeds are
known from some bore holes. Lower parts of the Campanian
pro file in the Gościejewo 1 and 2 bore holes are com posed of
cal car e ous sand stones and sand stones, whereas up per parts are
rep re sented mostly by silty opokas. In the Koszalin-Chojnice
Zone no Campanian de pos its oc cur over ar eas of Coniacian
and Santonian gaps, ex cept in the Biały Bór 1 and Wierzchowo
13 bore holes. There is also a hi a tus span ning the up per
Campanian. The Biały Bór 7 bore hole sec tion is prob a bly rep -
re sented by the com plete up per Santonian-up per Maastrichtian
se quence. The Campanian is dom i nated by opokas and silty
opokas, oc cu py ing al most the whole area in ves ti gated (Figs. 3
and 8). Up per parts of the Campanian se quence in the bore -
holes Kościernica 1, Karsino 1 and Kurowo 2 con tain interbeds 
of gaizes. In the Biały Bór 3 bore hole there is a marly lime stone 
interbed. Around the Nowa Wieś 1 and Nowa Karczma 1 
bore holes, sand stones and siltstones, which com pose the
Coniacian and Santonian se quence, are re placed in the
Campanian by opokas. The fauna is rep re sented by Inoceramus 
balticus Böhm, Gonioteuthis quadrata (Blainville), G.
granulata granulata (Blainville), Emperoceras sp.,
Belemnitella sp., Baculites cf. anceps Lamarck, Turitella
multilineata Müller and abun dant foraminifers
(Jaskowiak-Schoeneichowa, 1976, 1981). The re gional dis tri -
bu tion of Campanian lithofacies is more or less sim i lar to that
of Santonian lithofacies, al though clastic sed i men ta tion of the
Pom er a nian Trough re treated to the north (Fig. 8). Most of the
Trough (in clud ing the Koszalin-Chojnice Zone) is oc cu pied by 
car bon ate-si li ceous lithofacies, whereas car bon ate-sandy
lithofacies oc curs only NE of Koszalin.

South-west of the Mid-Pol ish Swell Maastrichtian de pos its
show a much smaller ex tent, as com pared with the older Cre ta -
ceous stages, due to post-Cre ta ceous ero sion. They are rep re -
sented mostly by the lower Maastrichtian, and oc cur only west of 
the Drawno-Człopa-Szamotuły Zone, and NE of the Szamotuły
and Rogoźno anticlines (Jaskowiak-Schoe neichowa, 1981).
South-west of the Człopa and Szamotuły struc tures,
Maastrichtian de pos its are rep re sented mostly by opokas and
silty opokas (Fig. 9). North-east of the Rogoźno Anticline
(Gościejewo 2 bore hole), gaizes and cal car e ous sand stones
com pose the Maastrichtian pro file. Both the lower and up per
Maastrichtian is rep re sented in the Koszalin-Chojnice Zone
(Jaskowiak-Schoeneichowa, 1976). Over ar eas where gaps
within the Up per Cre ta ceous se quence are pres ent, Maastrichtian 
de pos its un con form ably rest on older se ries, most com monly on
the Turonian. The Maastrichtian se quence of ten be gins with fri a -

ble cal car e ous quartz-glauconitic sand stones (Figs. 3 and 9).
They are over lain by sandy marls with glauconite and opokas
with lo cal gaizes. The up per most Maastrichtian com plex is rep -
re sented by marly-sandy lime stones. Chalk-like lime stones have
been lo cally noted from cores of the Niekłonice 1 and
Wierzchowo 4 bore holes (Fig. 3). 

Maastrichtian fos sils are rep re sented mainly by Carneithyris
carnea Sowerby and Belemnitella sp. and nu mer ous forami -
nifers. In bore holes drilled fur ther to the W and NW (in the
Szczecin Trough) nu mer ous bel em nites, gas tro pods and other
fos sils  (Jaskowiak-Schoeneichowa, 1976, 1981) were found .

The re gional pat tern of Maastrichtian lithofacies (Fig. 9)
shows that the car bon ate and car bon ate-si li ceous fa cies of the
Szczecin and Mogilno troughs pass into pre dom i nant car bon -
ate-sandy fa cies close to the SW bound ary of the pres ent-day
Mid-Pol ish Swell. These, in turn, pass northeastwards into
more sandy fa cies with sand stones, cal car e ous sand stones,
sandy gaizes and interbeds of sandy-marly lime stones, with lo -
cal car bon ate and car bon ate-si li ceous rocks.

The pres ent-day struc ture of the Mid-Polish Trough re veals 
a num ber of elon gate an ti cli nal and synclinal struc tures (e.g.
Dadlez ed., 1998). The thick ness anal y sis per formed for all
bore holes shows that the Up per Cre ta ceous stages, be gin ning
with the up per Albian, show smaller thick nesses within an ti cli -
nal struc tures (Jaskowiak-Schoeneichowa and Krassowska,
1988). This is par tic u larly dis tinct in the Coniacian and later. In
many ar eas, the for ma tion of syn clines and anticlines was prob -
a bly, to a large ex tent, as so ci ated with salt move ments.

RELATIONSHIPS BETWEEN INVERSION 
AND SALT TECTONICS 

Strati graphi cal, lithofacies and thick ness anal y ses and tec -
tonic ev i dence show that the Koszalin-Chojnice Zone was a
non-salt struc ture, tec toni cally ac tive and sub jected to in ver -
sion dur ing the Late Cre ta ceous. Along a zone where in creased
thick nesses and pe ri od i cally de vel op ing synsedimentary
grabens are ob served in the Up per Tri as sic-Lower Cre ta ceous
(Dadlez, 1976, 1983), strati graphic gaps and thick ness re duc -
tions oc cur within the Up per Cre ta ceous sec tion. Sim i lar in ver -
sion zones are known to the south-west of the Mid-Polish
Swell, in the Szczecin and Mogilno-Uniejów troughs. These
are the Drawno-Człopa-Szamotuły and Gopło-Ponętów-
 Wartkowice zones, where synsedimentary grabens with in -
creased thick nesses of de pos its also ex isted ear lier in the Me so -
zoic (Marek ed., 1977; Jaskowiak-Schoeneichowa, 1981).
Sim i larly, strati graphic gaps are ob served there within the Up -
per Cre ta ceous sec tion (Marek ed., 1977; Jaskowiak-
 Schoeneichowa, 1979 ed., 1981; Leszczyński, 2000a, b). The
ma jor dif fer ence is that the Drawno-Człopa-Szamotuły and
Gopło-Ponętów-Wartkowice zones are re lated to salt tec ton ics
man i fested by the oc cur rence of salt diapirs (Dadlez ed., 1998),
whereas the Koszalin-Chojnice Zone is a non-salt in ver sion
struc ture with out a salt move ment fac tor.

There are also strong sim i lar i ties. One of them is the ap -
prox i mate time range of strati graphic gaps in ter preted in the
Up per Cre ta ceous sec tion of the Drawno-Człopa-Szamotuły
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and Koszalin-Chojnice zones (Ta bles 1 and 2). The gaps have
been iden ti fied on the ba sis of palaeontological in ves ti ga tions,
well-log anal y sis and thick ness anal y sis of the re duced bore -
hole pro files. The gaps are par tic u larly well doc u mented
palaeontologically in the Drawno-Człopa-Szamotuły Zone
(Jaskowiak-Schoeneichowa, 1981) in bore holes: Drawno geo
2, Człopa 3, Szamotuły geo 4, geo 12, and in the Biały Bór 1
bore hole from the Koszalin-Chojnice Zone, where Turonian
and Santonian de pos its are dated by inoceramids and
foraminifers. Geo log i cal ev i dence for the gaps in the
Koszalin-Chojnice Zone is poorer and the dates are only ap -
prox i mate. The gaps may rep re sent non-depositional pe ri ods
and ero sional events, as shown by the fact that Cenomanian or
Turonian de pos its, well doc u mented palaeontologically, are
eroded to a vari able ex tent, and dif fer in thick nesses.

The main cat e go ries of gaps re cog nised in the tec tonic
zones ana lysed span the fol low ing in ter vals: 

1. Campanian (?and low er most Maastrichtian)-Coniacian
(Inoceramus involutus Zone) + up per most Turonian (in clud ing
Inoceramus schloenbachi Zone). The up per (or lo cally lower)
Maastrichtian rests upon Turonian: in the Koszalin-Chojnice
Zone only.

2. Up per Campanian (+ pos si bly low er most Maastrichtian), 
and lower Santonian-Coniacian (+ pre sum ably up per most
Turonian): in the Koszalin-Chojnice Zone only.

3. Campanian (all or al most all) + pos si bly low er most
Maastrichtian: in the Koszalin-Chojnice Zone only.

4. Coniacian (Inoceramus involutus Zone) + most prob a bly 
all the Turonian (in clud ing the Inoceramus schloenbachi Zone) 
or its up per part, + all the lower Santonian or its low er most part.

5. Lower Santonian (or only its lower part) to Cenomanian
or older stages: in the Szamotuły area only.

6. To tal lack of Up per Cre ta ceous de pos its due to post-
 Cretaceous ero sion. 

7. Maastrichtian to Santonian, Coniacian, Turonian or
Cenomanian. Up per Cre ta ceous de pos its are over lain by Ter -
tiary or Qua ter nary rocks: in the  Koszalin-Chojnice Zone only.

The two last cat e go ries may be a re sult of ei ther
post-Cretaceous ero sion or com bined intra- and post-Creta -
ceous ero sion.

In ter pre ta tion of the ex tent of strati graphic gaps sug gests
that the first pulse of Late Cre ta ceous in ver sion might have oc -
curred in the Coniacian and early Santonian. An other pulse can
be dated at the late Campanian-early Maastrichtian. These two
pulses were in ter rupted by a pe riod (late Santonian-ear li est
Campanian) of tec tonic qui es cence over most of the ar eas. The
intra-Cre ta ceous strati graphic gaps reached their max i mum ar -
eal ex tent in the Coniacian (Inoceramus involutus Zone) and
up per Campanian (Koszalin-Chojnice Zone). In the area where 
Maastrichtian de pos its over lie Turonian (cat e gory 1; Ta ble 1),
stron ger late Campanian-early Maastrichtian ero sion could
have re moved pre sumed up per Santonian-lower Campanian
strata. Over large ar eas of the Drawno-Człopa-Szamotuły area,
Santonian (mostly up per Santonian) de pos its rest upon the
Turonian (in clud ing the Inoceramus schloenbachi Zone), lo -
cally on older rocks (Ta ble 2). The oc cur rence of Santonian or
lower Campanian de pos its be neath the Ce no zoic (lack of Ma -
astrichtian) in this area  can be in ter preted as a re sult of both late 
Campanian-early Maastrichtian and post-Cre ta ceous ero sion.

Fur ther more, the du ra tion of in ver sion pro cesses (caus ing ero -
sion or non-de po si tion) may have dif fered slightly from area to
area. The mag ni tude of intra-Cre ta ceous and post-Cre ta ceous
ero sion was also vari able on in di vid ual tec tonic struc tures. 

The lithofacies maps (Figs. 4–9) show that, in the Pom er a -
nian Trough, the thick nesses and lithofacies dis tri bu tion in the
Cenomanian was in de pend ent of the strike of the
Koszalin-Chojnice Zone. Such a de pend ence be gan to be ac -
cen tu ated in the up per most part of the Turonian (in clud ing the
Inoceramus schloenbachi Zone). How ever, be cause the up per -
most part of the Turonian (sensu Błaszkiewicz, 1997) be longs,
ac cord ing to the stan dard di vi sion, to the Coniacian stage, we
can as sume that the re la tion ship be tween the thick ness and
lithofacies dis tri bu tion, and the strike of the Koszalin-Chojnice
Zone started to be marked in the Coniacian.

A slightly dif fer ent sit u a tion oc curred in the Szczecin and
Mogilno troughs, in the area of salt tec ton ics. A slow pro cess of 
for ma tion of an ti cli nal and synclinal struc tures is ob served in
that area  as early as the Cenomanian, as shown by thick ness
anal y ses in an ti cli nal and synclinal zones.

The con clu sion is that flow of salt from syn clines to wards
anticlines ac cel er ated due to in ver sion pro cesses.The mag ni tude
of in ver sion of lo cal struc tures (in clud ing the halokinetic com po -
nent) can be il lus trated by dif fer ences in thick ness vari a tions of
in di vid ual Up per Cre ta ceous stages re corded be tween an ti cli nal
and synclinal zones. For ex am ple, along the Drawno-
 Człopa-Szamotuły Zone, the thick ness of Santonian de pos its
ranges from 150 (or even less) to 300 m. On ei ther side of the
struc ture, the thick nesses in crease to al most 400 m. There fore, in
this area the mag ni tude of in ver sion (in clud ing the halokinetic
com po nent) can be es ti mated at ap prox i mately 100–250 m.
Thick ness vari a tions are also ob served in the Campanian. 

DISCUSSION

The Late Cre ta ceous was a pe riod of marked world wide
eustatic trans gres sion, ini ti ated in the mid dle Albian and ac cel -
er ated dur ing the late Albian and Cenomanian (Han cock and
Kauffman, 1979; Ziegler, 1982, 1990; Han cock, 1989). Large
ar eas of the Pol ish Low lands were in un dated by the sea with
suc ces sively de vel op ing car bon ate and car bon ate-siliceous
sed i men ta tion (Cieśliński, 1959, 1960, 1976; Pożaryski, 1962;
Marcinowski, 1974; Marcinowski and Radwański, 1983, 1989; 
Jaskowiak-Schoeneichowa and Krassowska, 1988;
Krassowska, 1997).

Since the Coniacian, the evo lu tion of the Mid-Polish
Trough had been partly con trolled by tec tonic pro cesses re lated 
to plate col li sion and the be gin ning of the Al pine orog eny
(Dadlez et al., 1995; Ziegler et al., 1995). Studies of var i ous
tec tonic zones within the Mid-Polish Trough (e.g.
Jaskowiak-Schoeneichowa, 1976, 1979, 1981; Leszczyński,
2000a) sug gest that in ver sion pro cesses of lo cal struc tures, cor -
re spond ing most prob a bly to the be gin ning of the in ver sion of
the ax ial part of the Mid-Polish Trough, strongly ac cel er ated at
that time. How ever, the tim ing and mech a nisms of the re gional
in ver sion has been widely dis puted and dis cussed (cf. Dadlez,
1980; Świdrowska and Hakenberg, 1999; Leszczyński and
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Dadlez, 1999; Krzywiec, 2000). Ac cord ing to Świdrowska and 
Hakenberg (1999) there is no ev i dence for in ver sion of the
Mid-Polish Trough be fore the Campanian. A sim i lar opin ion
was ear lier ex pressed by Kutek and Głazek (1972) who pos tu -
lated that in ver sion be gan dur ing the Maastrichtian. Ac cord ing
to other opin ions in ver sion of the Mid-Polish Trough started in
the Coniacian or even as early as in the late Turonian
(e.g. Dadlez, 1976, 1980; Dadlez et al., 1995, 1997;
Jaskowiak-Schoeneichowa, 1981; Krassowska, 1997; Dadlez
and Marek, 1997; Leszczyński, 1997; Leszczyński and Dadlez, 
1999). This is in agree ment with neigh bour ing parts of the Eu -
ro pean Late Cre ta ceous ba sin where in ver sion ef fects are ob -
served af ter the Turonian (Ziegler, 1990). In Scania they are
dated as Santonian (e.g. Norling and Bergström, 1987;
Erlström et al., 1997), and in the Kattegat area, as Coniacian
(e.g.  Liboriusen et al., 1987). Thick clastic successions,
formed as a re sult of ero sion on up lifted blocks close to mor -
pho log i cal gra di ents and near fault es carp ments, are well
known from the Santonian, Campanian and Maastrichtian of
Scania (Lund Sand stone and Hansa Sand stone; Erlström, 1990; 
Erlström et al., 1997) and from the Kattegat area, Den mark
(Liboriusen et al., 1987). The lat ter are man i fested on seis mic
sec tions as cha otic and “hummocky” seis mic re flec tion fa cies
within ordered chalk deposits. They are in ter preted as rep re -
sent ing “de bris flows” orig i nat ing from crests of ris ing an ti cli -
nal axes. Up lift of these anticlines started in the Coniacian and
ac cel er ated rap idly dur ing Santonian-Campanian time
(Liboriusen et al., 1987). In the Dan ish Ba sin, which is a NW
pro lon ga tion of the Mid-Polish Trough, ax ial zones were up -
lifted above sea level dur ing the late Cre ta ceous and early Ter -
tiary, form ing is lands or pen in su las par al lel to the bor der of the
Fennoscandian Shield (Liboriusen et al., op. cit.). This is ev i -
denced by a lo cal in flux of clastic deposits around Born holm
(Surlyk, 1980), in Oresund (Larsen et al., 1968) and in Scania
(Erlström, 1990; Erlström et al., 1997). Dur ing the early Late
Cre ta ceous, the tec tonic re gime within the Fennoscandian Bor -
der Zone changed from transtentional to transpressional, and
faults were re ac ti vated, dis play ing gen er ally a re verse throw
dur ing in ver sion (Liboriusen et al., op. cit.).

In Scania a change in the tec tonic re gime and the be gin ning
of in ver sion oc curred in the Santonian (Norling and Bergström,
1987). Tec tonic ac tiv ity was also ob served in Ger many
(Thiermann and Ar nold, 1964; Voigt, 1977; Betz et al., 1987). In 
south ern parts of the Lower Sax ony Ba sin Up per Cre ta ceous
sub ma rine slides and slumps were noted in the Turonian and
Coniacian (Thiermann and Ar nold, 1964; Voigt, 1977). Such
de pos its formed close to ris ing anticlines. In ver sion pro cesses
cul mi nated in that area dur ing the Campanian when the an ti cli nal 
crests be came up lifted above sea level and sub jected to ero sion.

The sub si dence rate in the troughs sit u ated on ei ther side of
the pres ent-day Mid-Polish Swell in creased in the
Coniacian-Santonian (Leszczyński, 1997, 2000b), and was
more dif fer en ti ated from area to area than be fore. It could have
ac com pa nied re gional in ver sion of the ax ial part of the Mid-Po -
lish Trough. In creased sub si dence caused a di ver si fied
palaeobathymetry and  palaeotopography of the ba sin floor.
Salt move ments and the for ma tion of salt struc tures, al ready ac -

tive ear lier, also be came stron ger from Coniacian to
Campanian times (e.g. Jaskowiak-Schoeneichowa, 1977,
1981; Jaskowiak-Schoeneichowa and Krassowska, 1983). As a 
con se quence of these events, stron ger fa cies vari abil ity is ob -
served in the sed i men tary ba sin.

Late Cre ta ceous sed i men ta tion con tin ued un til the end of
Maastrichtian  (Jaskowiak-Schoeneichowa, 1977). At the Cre -
ta ceous/Ter tiary tran si tion, the main phase of in ver sion oc -
curred to gether with strong struc tural-palaeogeographic re -
struc tur ing of the whole area, ac com pa nied by an other stage of
salt struc ture for ma tion. This phase of in ver sion re sulted in a
ma rine re gres sion in the Szczecin-Mogilno Trough. The rel ict
Early Paleocene ba sin per sisted only north-east of the
Mid-Polish Swell. Over large ar eas of the for mer Mid-Polish
Trough and to the south-west, ero sion and de nu da tion pro -
cesses dom i nated (Jaskowiak-Schoeneichowa and
Krassowska, 1988; Krassowska, 1997). NW–SE-trending
faults were re ac ti vated, as well as per pen dic u lar strike-slip fault 
zones (trending SW–NE and in her ited from the syn-Variscan
fault sys tem), which mark the trans verse seg men ta tion of the
Mid-Polish Trough  (Dadlez, 1994).

Lithological and strati graphi cal data from bore holes seem
to con firm the re sults of in ter pre ta tion of seis mic data from the
Pom er a nian area (Krzywiec, 2002). Krzywiec (op. cit.) in ter -
prets in ver sion struc tures of the Koszalin-Chojnice Zone as re -
verse faults and up lifted base ment blocks, sug gest ing that in -
ver sion was as so ci ated with strike-slip move ments. Ma jor
base ment nor mal faults were re ac ti vated and could have acted
as re verse faults at that time. That au thor iden ti fied  two phases
of in ver sion on seis mic sec tions: the first phase dated as
Turonian and pre-Maastrichtian, and the sec ond phase dated as
mid dle Maastrichtian. 

In ferring from data avail able from bore holes drilled in the
Koszalin-Chojnice and Drawno-Człopa-Szamotuły zones,
Late Cre ta ceous in ver sion phases can be dated as
Coniacian-?early Santonian and late Campanian-early
Maastrichtian. These dates more or less cor re spond to those
pos tu lated by Krzywiec (2002), al though there is some un cer -
tainty about the mid-Maastrichtian phase which can not be re li -
ably ver i fied from lithological and strati graphi cal data. An other 
dis crep ancy re sults from the po si tion of the Turo -
nian/Coniacian bound ary which, in bore holes from the Pol ish
Low lands, does not cor re spond to that of the stan dard scheme
and should be shifted down wards in the sec tions (cf.
Błaszkiewicz and Cieśliński, 1979; Walaszczyk, 1992;
Bengtson, 1996; Kaufman et al., 1996; Błaszkiewicz, 1997).
As a re sult, the Coniacian sec tion spans a lon ger in ter val at the
ex pense of the Turonian. There fore, no signs of in ver sion are
re corded be fore the Coniacian (ac cord ing to the stan dard
scheme) and in ver sion might have started af ter the Turonian.

CONCLUSIONS 

Studies of the Up per Cre ta ceous suc ces sion in the Pom er a -
nian sec tor of the Mid-Polish Trough, in par tic u lar in the
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Koszalin-Chojnice and Drawno-Człopa-Szamotuły zones,
show that the intra-Cretaceous strati graphic gaps reached their
max i mum ar eal ex tent in the Coniacian (Inoceramus involutus
Zone) and up per Campanian (Koszalin-Chojnice Zone). Over
large ar eas, Santonian (mostly up per Santonian) de pos its rest
upon Turonian strata (in clud ing the Inoceramus schloenbachi
Zone), lo cally on older rocks. The main cat e go ries of gaps span 
the fol low ing in ter vals:

1. Campanian (?and low er most Maastrichtian)-Coniacian
(Inoceramus involutus Zone) + up per most Turonian (in clud ing 
the Inoceramus schloenbachi Zone). The Up per (or lo cally
Lower) Maastrichtian rests upon the Turonian in the
Koszalin-Chojnice Zone only.

2. Up per Campanian (+ pos si bly low er most Maastrichtian), 
and lower Santonian-Coniacian (+ pre sum ably up per most
Turonian).

3. Campanian (all or al most all) + pos si bly low er most
Maastrichtian.

4. Coniacian (Inoceramus involutus Zone) + most prob a bly
all the Turonian (in clud ing the Inoceramus schloenbachi Zone)
or its up per part, + all the lower Santonian or its low er most part.

5. Lower Santonian (or only its lower part) to Cenomanian
or older stages.

6. A to tal lack of Up per Cre ta ceous de pos its due to
post-Cretaceous ero sion. 

7. Maastrichtian to Santonian, Coniacian, Turonian or
Cenomanian. Up per Cre ta ceous de pos its are over lain by Ter -
tiary or Qua ter nary rocks.

The first pulse of Late Cre ta ceous in ver sion might have oc -
curred in the Coniacian and early Santonian. An other pulse can

be dated at late Campanian-early Maastrichtian. These two
pulses were in ter rupted by a pe riod of tec tonic qui es cence (late
Santonian-earliest Campanian).

The lithofacies maps show that thick ness and lithofacies
dis tri bu tion in the Cenomanian was in de pend ent of the strike of 
the Koszalin-Chojnice Zone. Such a de pend ence be gan and
was ac cen tu ated in the Coniacian. In the Santonian,
silty-sandy-marly lithofacies ex tend along the SW bound ary of
the Mid-Polish Swell; they can be as so ci ated with in ver sion of
the Damasławek, Wapno, Człopa, Drawno struc tures, and
prob a bly also the of Trzcianka Zone and other zones within the
cen tral part of the Mid-Polish Trough. NE of the area of clastic
sed i men ta tion (SW part of the Pom er a nian Trough), there ex -
tends a fur ther belt of car bon ate-siliceous lithofacies. A sim i lar
lithofacies dis tri bu tion pat tern is ob served in the Campanian,
al though clastic sed i men ta tion of the Pom er a nian Trough re -
treated to the north. In Maastrichtian, sandy and car bon -
ate-sandy sed i men ta tion oc cu pied over larger ar eas, with car -
bon ate and car bon ate-siliceous de po si tion in the Szczecin and
Mogilno troughs.
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