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THE CARBONIFEROUS IN WESTERN POMERANIA

In the last two decades, Carboniferous strata have
been encountered in some tens drillings in western Pome-
rania. Both the Dinantian and Silesian have been recorded
there. The history of studies on these rocks goes back to
1961 when J. Poborski and L. Cimaszewski- described
Lower Carboniferous dolomites and claystones from the
borehole column Bobolice 1. The progress in drillings
works, mainly carried out by the oil industry as well as
the Geological Institute, gave new boreholes of the Car-
boniferous. The studies on macrofauna, carried out by
K. Korejwo (7), showed the presence of the Tournaisian,
Visean and Upper Carboniferous. Drillings made in

- area between Kotobrzeg and Chojnice revealed the presence
of Carboniferous rocks markedly differing in lithology
from those known in northern G.D.R. (6, 17) whilst the
Silesian résembling coeval strata from Riigen and northern
Mecklenburgia were found in area between Trzebiatow
and Kamien Pomorski not before the mid-seventies.
The stratigraphic studies were accompanied by attempts
to establish local lithostratigraphic subdivisions made
by J. Kuchcinski, B. Sikorski, J. Ryba and A. Lobza,
mainly on the basis of well logs. Taking into account

lithological differentiation of strata in the interval between

Upper Devonian carbonate complex and Permian rocks,
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UKD 551.735.1/.2.022:561/562:552.5(438 — 16 Pomorze Zachodnie)

R. Dadlez (1) proposed subdivision of the Lower Car-
boniferous into a few complexes. In the latter subdivision,
quartz sandstones encountered beneath the Permian in
over a dozen boreholes were assigned to the Upper Carbo-
niferous, in accordance with contemporaneous strati-
graphic interpretations. y

Stratigraphic studies on Carboniferous and Devonian
strata, initiated at the beginning of the seventies, questioned
several earlier views (7, 21). H. Matyja (12) and K. Ko-
rejwo (8 —10) showed Tournaisian age of several sequences
hitherto regarded as the Visean. Palynological analyses
carried out by E. Turnau (19-20) showed that a part
of rocks previously assigned to the Upper Carboniferous
actually represent the Dinantian whilst H. Krawczynska-
-Grocholska (11) and H. Kmiecik evidenced the presence
of the Westphalian. The stratigraphic works were accom-
panied by petrographic analyses (4, 13), supplementing
lithostratigraphy (1, 21). The lithology of Dinantian strata
is here discussed with reference to lithological subdivision
proposed by R. Dadlez and subsequently modified by the
present author (22) and the Silesian — with reference
to the subdivision proposed by the present author.

In western Pomerania, Carboniferous strata have been
found in a belt stretching along the Baltic coast from the
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vicinities of Kamien Pomorski to Koszalin and also from
the latter town to Chojnice. South-west of the Koszalin —
Chojnice zone, single drillings entered the Carboniferous,
failing to reach its base.

LITHOLOGICAL-STRATIGRAPHIC
CHARACTERISTICS

Dinantian

In western Pomerania, the Dinantian is subdivided
into a few lithological complexes, i.e. informal units which
when formalized will correspond to the lithostratigraphic
ones of the formation rank. The supercomplex differentiated
here corresponds to group.

The Sapolno complex is regarded as the lowermost
lithostratigraphic unit of the Dinantian. It is recognized
in borehole columns in area between Trzebiatow, Kosza-

lin and Brda, and it comprises an interval characterized -

by presence of clay-siltstone and sometimes calcareous
rocks. It has been found in both sections displaying con-
tinuity at the Devonian-Carboniferous boundary and
those with gaps at that boundary. The Sapolno complex
is varying in thickness. Limestone and marly intercala-
tions in claystones are built of biomicrites with admixture
of pelloids and quartz dust. Brachiopod microfacies pre-
dominates in biomicrites, being accompanied by crinoidal,
bivalve, ostracod, foraminifer, bryozoan and algal-serpulid
microfacies.

The available stratigraphic data (8, 10, 12, 20) show,
that rocks of the Sapolno complex belong to Tnlb-2 or
Tn3. They are usually underlain by those of the Czluchéw
complex of the Upper Devonian. Top parts of the latter
are dated at the Famennian or the lowermost Tournaisian
(Tnla).

The Chmielno supercomplex, resting on rocks of the
Sapolno complex, represents a clear-cut lithostratigraphic
unit in the Dinantian of Pomerania. A specific lithological
composition gives it fairly autonomous character. It is
characterized by presence of sandstones of the arcosic
wacke type, party lithic, and oncolitic-oolitic limestones,
accompanied by siltstone and clay rocks, sometimes with
anhydrite intercalations. Marked lithofacies differentia-
tion of the Chmielno supercomplex makes possible its
subdivision into lower-rank units. Intervals with pre-
dominance of oolitic limestones, sometimes epigenetically
changed, are called the Kuréw complex after R. Dadlez
(1) and clay-siltstone packets with anhydrite intercala-
tions — the Grzybow complex. The Gozd complex (for-
merly Wierchowo complex — 1) is proposed for the
intervals comprising arcosic and lithic wackes and the
Trzebiechow complex — for sections with small share
of ooids and presence of wackes and quartz arenites (see
Fig. 2).

In the Chmielno supercomplex, limestones form layers
varying in thickness. They are usually built of ooids with
admixtures of oncolites, peletoids, intraclasts and bioclasts
as well as ortochemical components such as micrite and
sparite and quartz, feldspars and sulfates. Some quartz
and feldspar grains belong to allochemical components.
Limestones of the Kuréw complex represent the oolitic
facies proper whilst those of the Trzebiechéw complex,
yielding both ooids and extraclasts (quartz, feldspars
and volcanic material), — the mixed oolitic lithofacies.
The oolitic limestones sometimes display stromatolites.

Arcosic, sometimes lithic wackes predominate among
sandstones of the Gozd complex. They are built of feldspar
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grains, debris of trachytes, rhyolites and volcanic glass
as well as quartz grains and micas. Among feldspars,
K-feldspars varying in degree of alteration, kaolinitiza-
tion, carbonatization and sulfatization predominate. Some
feldspars display regeneration rims. No direct sources
of volcanic material were found in Pomerania and Dinan-
tian volcanism is here represented by diabase dykes only
4).

Sandstones occurring in eastern and western parts
of this region are mainly- built ‘of quartz (Trzebiechow
complex). Some anhydrites from the Kolobrzeg area ori-
ginated in result of epigenetic changes of feldspars and
others — in result of evaporation.

The Chmielno supercomplex is 400 m thick, wedging
out to NE. Using the available stratigraphic data (8, 10,
12, 20), it is dated at the Tournaisian and Visean. Datings
obtained for the SW —NE section show that sedimenta-
tion of its rocks started in the Early Tournaisian (Tnlb-2),
being delayed until the Visean in NE and SW parts of
this region. :

The Drzewiany complex rests on rocks of the Chmielno
supercomplex or, locally, directly on the Lower Paleozoic.
It comprises rock packet 400 m thick, mainly composes
of wackes and quartz arenites with intercalations of clay-
stones, limestones and dolomites. Some stigmaria horizons
were also found. Palynological (20) and ostracod data
make possible assignation of ‘these rocks to the Upper
Tournaisian and Visean. Distribution of the rocks is limited
to NE part of the area.

The Nadarzyce complex also ‘rests on rocks of the
Chmielno supercomplex but in areas situated further to
SW. It comprises an almost 250 m packet of claystones,
calcareous in lower part. The rocks were dated at the
Upper Visean.

The Lobzonka complex has been found in central and
south-eastern parts of area of distribution of the Dinan-
tian. It comprises clay-siltstone rocks with intercalations
of quartz, sometimes calcareous wackes. There were also
found numerous tuffite horizons. The rocks are overlain
by oolite limestones of the Kuréw complex or rock younger
than the Carboniferous. Their base was still not penetrated
by drillings but the thickness may be estimated at several
hundred meters. The rocks were assigned to lower Visean
and Tournaisian.

The available data on lithology of the Dinantian in
Pomerania and the stratigraphic ones indicate that its
sedimentation was differentiated and varying in time.
The above described Dinantian section of Pomerania
essentially differs from that of the Lublin region,
characterized by paralic Upper Visean strata resting
directly on pre-Carboniferous strata, although both Po-
meranian and Lublin basins were situated at the margin
of the same East-European Precambrian Platform.

Silesian

Rocks assigned to the Silesian discordantly overlay
the Dinantian and often older ones. Rocks undoubtedly
belonging to the Upper Carboniferous are known from
the Trzebiatéw —Kamienh Pomorski and Sarbinowo —Ko-
szalin areas. Whereas rocks of the red beds association,
occurring in the Swidwin—Bydgoszcz area are treated
as the Upper Silesian or, which is more widely accepted,
Lower Permian. Because of differences in lithological
development between the three areas, they are separately
discussed below.
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Ryc. 1. Szkic podpermskich wychodni karbonu.

Otwory wiertnicze, w ktérych stwierdzono: 1 — karbon gérny,
2 — karbon dolny (dinant), 3 — utwory starsze od karbonu,
4 — wybrane uskoki, 5 — obszary wystgpowania utworéw czer-
wonego spagowca, zaliczane przez autora do wyzszego silezu,
6 — granica obszaru podlegajacego denudacji w trakcie turneju,
7 — granica obszaru podlegajacego denudacji w nizszym turneju,
Bab — Babilon 1, Bob — Bobolice 1, Br — Brda, Chm —
Chmielno, Cz 1 — Czaplinek IG-1, Drz — Drzewiany 1, Go —
Gozd, Grz — Grzybowo, Ko — Koszalin 1G-1, Ku — Kurowo,
Strz — Strzezewo, Wie — Wierzchowo, D — dewon, Cd — dinant,
Cs(n) — namur, Cs(w—s) — westfal i stefan, Cs(w) — westfal.

THE TRZEBIATOW — KAMIEN POMORSKI AREA

In this area, strata assigned to the Silesian are up to
700 m thick but individual sections are markedly varying
in the preserved thickness due to advanced epigenetic
erosion. They rest either on the Dinantian or Devonian
and, similarly as in Riigen Id. (16), are overlain by intrusive
rocks of Rotliegendes conglomerates built of pebbles
of the latter. Three formations are differentiated in the
section of Silesian strata here (from the base upwards):
Wolin, Rega and Dziwna formations.

The Wolin formation comprises lower part of the sec-
tion and its recorded thickness is varying from 44 to 282 m.
It is characterized by cyclic sedimentation. Six cyclothems
30—70 m thick were recognized in the most complete
of the studied sections — Strzezewo section. The number
and thickness of cyclothems decrease towards north-east,
where finally only the top cyclothems are found.

The Wolin formation begins with 20 m packet of sand-
stones. Higher cyclothems are built of siltstone-clay rocks
and sandstones whilst the lower also display limestones.
Colour of rocks changes from grey and dark-grey in lower
part of the section to mottled, mainly brownish in the
upper part. Plant remains are here represented by both
aerial and subaerial (stigmaria) portions of plants. More-
over, thin laminae of coals were found here.

Sandstones of the Wolin formation belong to quartz
wackes and arenites with small admixture of feldspars
and debris of siliceous rocks and micas. In their matrix,
illite and kaolinite are accompanied by carbonates, sulfates
and, in a higher part of the section, marked admixture
of ferruginous matter.

Aerial portions of plants found in the above strata —
(Paripteris/Neuropteris)  gigantea  (Sternberg) — are

Fig. 1. Sketch map of Permian subcrops of the Carboniferous.

Boreholes encountering: 1 — Upper Carboniferous, 2 — Lower
Carboniferous (Dinantian), 3 — rocks older than Carboniferous,
4 — selected faults, 5 — areas of occurrence of Rotliegendes rocks
regarded as Upper Silesian by the present author, 6 — boundaries
of area subjected to denudation in Tournaisian, 7 — boundaries
of area subjected to denudation in Early Tournaisian; Bab —
borehole Babilon 1, Bob — Bobolice I, Br — Brda, Chm —
Chmielno, Cz 1 — Czaplinek IG-1, Drz — Drzewiany 1, Go —
Gozd, Grz — Grzybowo, Ko — Koszalin IG-1, Ku — Kurowo,
Strz — Strzezewo, Wie — Wierzchowo; D — Devonian, Cd —
Dinantian, Cs(n) — Namurian, Cs(w —s) — Westphalian and Ste-
phanian, Cs(w) — Westphalian.

‘generally indicative of the Silesian. Palynological analyses

of samples from middle part of the section (H. Kmiecik,
unpubl. report) showed their Westphalian C age: mixed
assemblages with Florinites sp. sp., Vestispora fenestrata
(Kosanke et Brok.) and V. costata Balwie (Bhardawaj).
On the basis of correlations with Riigen sections (2, 5,
18),-the Wolin formation is dated at the Westphalian A —
lower Westphalian C and treated as an equvalent of the
beds from Hiddensee, Wick, Lohme and Jasmund.

The Rega formation comprises a higher part of the
section, 130—170 m thick and characterized by an in-
creased share of sandstones and presence of innumerous
conglomerate horizons. Sandstone layers are varying in.
thickness (up to 30 m at the most) whereas siltstone-clay
intercalations are generally thin. The latter sometimes
display appendices and stigmaria and aerial portions
of plants: e.g. horsetail stems, leaves of ferns such as
Pecopteris polymorpha. Rocks of the Rega formation are
mottled, red-brown to cherry-brown in colour, with grey
or green spots, except for sandstones which are sometimes
light-grey. The latter are represented by fine- to medium-
-grained quartz arenites and wackes, resembling those
of the underlying formation in petrographic composition.
Quartz (sometimes with regeneration rims) is the major
rock-forming component and the share of debris. of silice-
ous rocks and feldspars (sometimes corroded) is here
subordinate. Matrix is varying from clay and ferruginous
to siliceous, calcite (presumably related to alteration of
feldspars) and sulfatic. :

The paleontological record is here limited to the above’
cited Pecopteris polymorpha as palynological analyses
showed the presence of innumerous Lycospora sp. and
Sporonites sp. and Acritarcha assemblage without bio-

359



Czaplinek IG1
?

P - ey b —J2 BEds5 [ "8 Y * 16
= | BB s B9 9% ———
g e \ e )7 =30 9% ... 18
- _—__ .
= e il \ Karsina 1 Drzewiany1 7
o . Fa b Brda 1
x e Y \ Wierzchowo % HEESTS 32050 —~~~1-2476,0
L - : IR =" =T Y800
E J== \ ~—— A=Y HESmT YCc 1 " V4
g 151 ‘@ L sl Y i T

1 £s T

£ 5357, oy 1V I Hl_— | YCl — 1. . &c
e B\, \ ELF X Hl—v& [||=_| ™
,:_} ] 1 1] Q ¢ \- \xir] Cy [ = YCIQ gs
£ o Il II XA 3 [ =)
S W 2T i H N =~ =™
1 293 ; ==t
g = 1\H ¢ ] Yo =
R S 3 L ~ %
afl o : =1 =
el 3 ;- .x = A
X ___ ~n n o
E E \ ! é’ e o 1b.,.2
R e = 3 = Y
< H ;* S i £
S ek R oo
3 N1p-2 —
Sn ¥ Ma S o ;%
| — [ BR
2 H 100m — [ YMaxT
a 28100—
ng’ Ml ek D(Tn1u)

Ryc. 2. Zestawienie wybranych profilow otworéw wiertniczych
z osadami dinantu.

1 — profile: a — miejsca pobrania rdzeni, b — litologia, 2 —
itowce i mulowce, 3 — wapienie margliste, 4 — wapienie, 5 —
dolomity, 6 — anhydryty, 7 — wapnisto$¢ osadu, 8 — dolomi-
tyczno$¢ osadu, 9 — piaskowce kwarcowe, 10 — piaskowce arko-
zowe i lityczne, 11 — stwierdzona mikroflora, 12 — mikrofauna,
13 — makrofauna, 14 — oolity, 15 — tufity, 16 — czerwona bar-
wa osadu. Granice jednostek litostratygraficznych: 17 — miedzy
kompleksami, 18 — w obrebie nadkompleksu z Chmielna, 19 —
granice pieter. Wydzielone. zespoly miosporowe na podstawie
pracy E. Turnau (20): Ma— Dictyotriletes major, Cl — Prolyco-
spora claytoni (a, b, ¢ — podzony).

stratigraphic value. Taking into account sedimentary con-
tinuity with underlying. formation and analogy -with
reference to the Riigen sections, the formation is inter-
preted as of the Upper Westphalian (higher Westphalian C
and D?). Upper boundary seems to be diachroneous.
The strata are correlated with the Dornbusch Beds and
presumably a part of the Trent Beds.

The Dziwna formation comprises the uppermost part
of the Silesian in the vicinities of Trzebiatow and Ka-
mien Pomorski. It is up to 240 m thick and built of complex
of brown-red siltstone rocks with marked share of sand-
stones and conglomerate horizons.

Sandstones of that formation belong to.quartz wackes
and arenites and, in part, lithic wackes. Quartz, often with
authigenic rims, is the major component here but rock
debris occurs in somewhat larger amounts than in lower
formations. Besides fragments of siliceous rocks, here
occurs debris of intrusive ones. Kaolinitized and sometimes
sericitized and carbonatized feldspars are fairly rare.
Matrix appears similar as in underlying formations.

No organic remains were found here, except for frag-
ments of Annularia sp. and Calamites sp. reported by
K. Korejwo. Microphytoplankton is here innumerous
whereas both pollen and spores are missing. The correla-
tions with the Riigen sections (5, 18) made possible assigna-
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Fig. 2. Comparison of selected borehole columns of the Dinantian.

1 — columns: a — cored intervals, b — lithology, 2 — claystones
and siltstones, 3 — marly limestones, 4 — limestones, 5 — dolo-
mites, 6 — anhydrites, 7 — calciferous rocks, 8 — presence of
dolomite, 9 — quartz sandstones, 10 — arcosic and lithic sand-
stones, 11 — record of microftora, 12 — microfauna, 13 — macro-
fauna, 14 — ooids, 15 — tuffites, 16 — red colour of rocks. Bound-
daries of lithostratigraphic units: 17 — between complexes, 18 —
within Chmielno supercomplex, 19 — stage boundaries. -Mio-
spore assemblages differentiated after E. Turnau (20): Ma —
Dictyotriletes major, Cl — Prolycospora claytoni (a, b, ¢ —
subzones).

7

tion of these rocks to the uppermost Westphalian and
Stephanian. However, it is not excluded that the upper-
most strata belong to the Autunian. The Dziwna forma-
tion is correlated with upper part of the Trent and Rambine
and Monchgut Beds.

THE KOSZALIN AREA

In the vicinities of Koszalin, a packet of sandy rocks
with claystone intercalations with coally bands, assigned
to the Silesian, have been found beneath the Permian in
two boreholes only. The strata are up to 400 m thick.
Sandstones are represented by quartz wackes and arenites
with content of rock debris and feldspars usually below
1%. Cement is formed of clay mass as well as ferruginous
matter and sulfates. The clay intercalations yield horizons
with linguloid fauna and pectens: Lingula mytiloides
Sowerby, L. elliptica Phillips, Pterinopecten cf. speciosus
Jackson as well as Anthraconia cf. prolifera var. valida
Waterlot and Schisodus antiqua Hind. Spore analyses (3)
showed the presence of redeposited Dinantian specimens
and those indicative of the Westphalian, including Flo-
rinites mediapudens. This made possible assignation of
the strata to the Westphalian. They may represent an
equivalent of the Wolin Formation in the Trzebiatow —
Kamien Pomorski area.
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THE SWIDWIN -BYDGOSZCZ (CENTRAL) AREA

Spore assemblages found in strata of the Drawsko
formation (grey siltstones and sandstones) in central
and south-western Pomerania show that this formation,
assigned to the Rotliegendes (14 —15) may comprise some
Upper Carboniferous rocks. Taking this into account I
supposed (22) that sedimentation of the red beds associa-
tion started in the Late Silesian (Westphalian) to continue
in Permian. In result of formation of a wedge of red rocks,
marine ingressions coming from western Europe to south-
-eastern Poland became cut off in the Late Carboniferous.
This seens to be shown by the youngest marine horizons
in the Lublin region, dated at the turn of the Westphalian
A and B (equivalents of the Katarzyna horizon). Silesian
rocks of Pomerania, interpreted as above, will also com-
prise intrusive rock covers. Upper Carboniferous volcanism
were not known from marginal part of the East-European
Platform until the last years. Recent drillings made in
area between Warsaw and Torun revealed an intense
volcanic event which preceded sedimentation of the West-
phalian. It has been responsible for origin of trachytes
and rhyolites and pyroclastic material is present throughout
the Westphalian section. I do not treat the question of
Silesian age of a part of rock packets hirtherto assigned
to the Lower Permian as solved but rather a hypothesis
for further studies.

SYNTHETIC SECTION
OF THE CARBONIFEROUS

The above discussed lithostratigraphic units comprise

the whole section of the Carboniferous. The results of
stratigraphic studies, given in discussions on individual
lithostratigraphic units, clearly show diachroneous nature
of the latter. It should be also noted that the stratigraphic
subdivision is based on plant and faunal remains varying
in value so the units cannot be treated as of the same rank.
Macrofauna is rather innumerous, being mainly represented
by bivalves and brachiopods. Goniatitids are occiasional
here and usually so poorly preserved that specific identifica-

Ryc. 3. Profile silezu z czesci nadmorskiej obszaru Strzezewo (stre-
Jfa Trzebiatéw— Kamienr Pomorski) i Koszalin (strefa Koszalina).

Objasnienia jak na ryc. 2, ponadto: 1 — wystepowanie flory, 2 —

obecno$¢ stygmarii, 3 — obecnos¢ wegli, 4 — pstra barwa osadu

(1 — miejsce stwierdzenia zespolu sporowego z Florites spp.

oraz Vestispora fenestrata i Schopfipollenites sp. (H. Kmiecik),

2 — miejsce stwierdzenia przez K. Korejwo Caripteris (Neuro-

pteris) gigantea, 3 — miejsce stwierdzenia przez T. Migierowa
Paripteris polymorpha.

Fig. 3. Silesian sections in coastal part of .the Strzezewo (Trze-
biatéw — Kamietr Pomorski zone) and Koszalin (Koszalin zone)
areas.

1 — record of flora, 2 — presence of stigmaria, 3 — presence of
coals, 4 — mottled colour of rocks; 1 — record of spore assemblage
with Florites spp. and Vestispora fenestrata and Schopfipollenites
sp. (H. Kmiecik), 2 — records of Paripteris (Neuropteris) gigantea
by K. Korejwo, 3 — records of Paripteris polymorpha by T. Mi-_
gierowa; other explanations as given in Fig. 2.

Ryc. 4. Profil osadéw ,,czerwonego spagowca”, w ktérym stwier-
dzono wystepowanie zespolow sporowych silezu z Thymospora sp.

Fig. 4. Sections of " Rotliegendes” rocks found to yield Silesian
spore assemblage with Thymospora sp.

tion is impossible. Macrofloral remains are also innumer-
ous and of limited stratigraphic value so the stratigraphic
data based on results on microfaunistic and palynological
analyses (8, 10, 20, 22) are most numerous. Of the micro-
fossils, most important are here conodonts which made
possible delineation of the Devonian-Carboniferous boun-
dary and identification of the Tournaisian (12). Identifica-

‘tions of foraminifers in thin sections made possible dating

limestones of the Kuréw complex which often do not
yield any macrofaunal remains. The results of palynological
analyses (3, 11, 19—20) also appeared highly important
here. v

The differences in biostratigraphic methods used in
studies on the Carboniferous of Pomerania, accurate
correlations are not always possible and the subdivision
accepted in the stratigraphic table often represents the
results of attempts to average the data.

Lower boundary of the Carboniferous was accepted
in accordance with resolutions of the II Congress on
Carboniferous Stratigraphy, i.e. at the base of the Gatten-
dorfia stage. . Thus some intervals of the sections, represent-
ing equivalents of the lowermost Tournaisian (Tnla)
and assigned to the Carboniferous by K. Korejwo (8,
10), are excluded from that system here.

The presence of the Tournaisian is evidenced is several
sections on the basis of spore assemblages, conodonts
and ostracods. A gap in sedimentation, corresponding
to lower Tournaisian (Tnlb-2), has been found in the
Koszalin area. At that time, strata of the Sapolno complex

-and, in part, Chmielno supercomplex' were originating

in areas further to the south. In the Late Tournaisian (Tn3),
the Chmielno supercomplex and some parts of the Drze-
wiany complex were formed in the north, and at least
a part of the Lobzonka complex in central Pomerania.
The sedimentation of strata of the Drzewiany complex
was continuing in the Visean in the north whereas in the
south the Visean is represented by top parts of the Lob-
zonka complex, Kuréw complex and the top of the Na-
darzyce complex. |

Strata assignable to the Namurian are still not known
in this region and the oldest Upper Carboniferous strata
recognized here on the basis of palynological data are of
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the Westphalian age. The Westphalian here comprises
the strata from the Kamien Pomorski area (Wolin, Rega
and, partly, Dziwna formations) and Koszalin as well
as red clastic rocks from the Szubin—Bydgoszcz zone.
The Stephanian age assumed for a part of the Dziwna
formation and red clastic rocks in central Pomerania is
still not based on biostratigraphic data.

The above discussed section of the Carboniferous
in Pomerania is clearly bipartite. Its lower part, belong-
ing to the Dinantian, comprises strata ranging in age
from the Tournaisian to Upper Visean, and the upper
(Silesian) — strata assigned to the Westphalian and Ste-
phanian. They are separated by a stratigraphic gap corres-
ponding to the Namurian. The gap is traceable in area
NE of the Kamieii Pomorski—Bydgoszcz line.

SOME REMARKS
ON SEDIMENTARY ENVIRONMENT
AND BASIN MORPHOLOGY

In Pomerania, Carboniferous strata are represented
by platform formations formed in relatively mobile area.
The area was characterized by increased rate- of subsidence
and sedimentation, except for some erosional events.
It was situated in far foreland of the Variscan geosyncline,
entering the area of the East-European Precambrian Plat-
form.

Sedimentary basin of the Dihantian represented a con-
tinuation of the Late Devonian one. An infraformational
gap is traceable in northern part of the studied area and
uplifts of individual blocks resulted in local angular un-
conformities. Upper Devonian strata are already regressive
in character. Similarly as the Dinantian, they are terrigen-
ous in the north or carbonates clearly displyiang traces
of advanced shallowing. The movements were accompanied
by volcanic phenomena, the results of which include pyro-
clastic material in rocks of the Chmielno supercomplex
or diabase dykes or sills (?) cutting the rocks.

The above discussed rock complexes clearly show
shallow-water character of sedimentation. The analysis
of facies distribution in the Dinantian showed that strata
occurring in the north have originated close to coastal
line. It should be noted here that the present NE boundary
of distribution of Dinantian strata is related to pre-Zechstein
epigenetic erosion. In the coastal area, where the boundary
coincides with a fault zone, the section clearly displays
gaps and increase in content of sand at the Devonian-
-Carboniferous boundary whereas the sections of De-
vonian-Carboniferous passage beds are continuous and
developed in clay-marly facies further to SE (e.g. Brda
area). As it was noted by E. Turnau (20), we are often
dealing with a hiatus or advanced condensation. Red
clays, common in the Tournaisian in northern part of the
region well reflect the course of denudation processes in
neighbouring land areas. Red continental strata are also

.known from the Devonian-Carboniferous boundary in
the borehole columns in western Lithuania and Latvia.

The differentiated movements of basement blocks
resulted in differences in character of sedimentation in
individual parts of the basin. Rocks of the Gozd complex
have originated in offshore shoals whereas those of the
oolitic facies proper of the Kuréw complex appear related
to shoals situated further from the coast. Debris of igne-
ous rocks and ooids were transported by bottom currents
to basins separating the above shoals in which clay-marly
sedimentation was taking place. This resulted in origin
of rocks of the mixed oolite facies (Trzebiechow complex).
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Analysis of Dinantian sections of Pomerania shows
that we are dealing there with normal regressional sequence,
connected with transition from neritic to littoral facies.
The oolite limestone facies of the Kuréw complex, prevail-
ing in the north in the Early Tournaisian, was gradually
migrating to develop in central part of the studied region
at the turn of the Middle and Late Visean. The sedimenta-
tion of the Dinantian ended with sandy rocks of the Drze-
wiany complex, representing a sandy wedge migrating
towards the south at the top of the section. In the north,
these rocks form the whole section of the Dinantian, and
in the south — the top part only. It is not excluded that
further to the south such sediments were originating in
the Namurian, when a large part of Pomerania was emerged
and subjected to denudation.

The above discussed Dinantian rocks are markedly
varying in original thickness (of over 300 m). They range
in paleothickness from about 300—400m in the north
to over 1200 m in central Pomerania. Paleoisopachs are
oriented oblique in relation to the controlled tectonic
lines, close to W —E.

Vertical movements of individual blocks were markedly
differentiated in intensity in the Namurian, when large
part of the region was subjected to denudation. Amplitudes
of the movements, calculated on the basis of extent of
erosion of Dinantian rocks, range from 100—200 m to
over 1,000 m.

The Erzgebirgian phase in the Variscan geosyncline
has been followed by downwarping of the foreland and
a beginning of a new sedimentary cycle in Pomerania.
The cycle began with sedimentation of coal-bearing associa-
tion replaced in the Late Westphalian by that of red clastic
rocks. The onset of sedimentation of the latter was, howe-
ver, contemporaneous with the appearance of coal-bear-
ing strata in some parts of Pomerania. This was due to
origin of the wedge of red rocks, responsible for cutting
off connections between the Lublin Basin and Carbonifer-
ous sea of western Europe. A new stage in volcanic activity,
typical of the Early Permian, began in the Late Silesian.
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STRESZCZENIE

W wyniku prowadzonych prac wiertniczych, uzyskano
w ciagu ostatnich 20 lat kilkadziesiat profilow wiertniczych
osiagajacych utwory karbonu. Na ich podstawie stwier-
dzono wystgpowanie utworéw dinantu i silezu. W wyniku
badan stratygraficznych (3, 7, 8, 9, 10, 11, 12, 19, 20 i 22)
udokumentowano obecno$¢ turneju, wizenu oraz west-
falu. Osadow namuru, wbrew pierwotnym przypuszcze-
niom (7, 21), nie stwierdzono. Wydzielenia osadow ste-
fanu dokonano w nawiazaniu do opracowan pochodza-
cych z NRD. Badania petrograficzne (4, 13, 22) wskazuja
na zréznicowanie charakteru skal zaréwno weglanowych,
jak i klastycznych.

Silne zrdznicowanie litologiczne, a takze trudnosci
w badaniach biostratygraficznych sklonily do wprowa-
dzenia dla osadéw karbonu Pomorza Zachodniego lokal-
nych podzialéw litostratygraficznych (1, 9, 22). Wydzie-
lane jednostki litostratygraficzne maja charakter jednostek
nieformalnych dla dinantu. Przyjeta nazwa kompleks w

zasadzie odpowiada randze formacji, a wydzielony nad-
kompleks — grupie.

W obregbie osadéow dinantu wydzielono nastepujace
jednostki: kompleks z Sapolna, nadkompleks z Chmielna,
kompleksy z Drzewian, Nadarzyc i Lobzonki.

Kompleks z Sapodlna stanowi najnizsza jednostke lito-
stratygraficzna, w catosci nalezaca do dinantu. Reprezen-
towany jest on przez pakiet skalny o zwigkszonym zaile-
niu osadow i zaniku sedymentacji weglanowej. Spoczywa
on na utworach kompleksu z Czluchowa (goérnego fa-
menu, a po czedci turneju) lub na starszych osadach. Jest
to jednostka diahroniczna rozwinigta w turneju (od dol-
nego do goérnego).

Nadkompleks z Chmielna, wystgpujacy na znacznym
obszarze ponad osadami kompleksu z Sapo6lna stanowi
jednostke samoistna. Odznacza si¢ charakterystycznym
sktadem litologicznym: liczne piaskowce i zlepienice, typu
wak arkozowych i litycznych, rzadziej kwarcowych, po-
wszechne wapienie oolitowe, onkoidowe, a takze obecnos¢
anhydrytu. Zmiany facjalne i nastgpstwo facji pozwolito
na wydzielenie w jego obrgbie mniejszych jednostek —
kompleksow, ktorych- nazewnictwo wzigto za R. Dadle-
zem (1), niekiedy je modyfikujac. Kompleks z Kurowa
stanowia w przewadze wapienie reprezentujace facje ooli-
towa wiasciwa. Tworza je wapienie oolitowe i onkoidowe
o grubosci od kilkunastu do blisko 400 m. Obok peloidow,
intra- i bioklastow wystepuje takze mikryt i sparyt oraz
kwarc, skalenie i siarczany. Kompleks z Gozdu zwany tez
kompleksem z Wierzchowa (1) w wigkszosci tworza waki
arkozowe, niekiedy lityczne piaskowce i zlepience. Obok
licznych skaleni spotykane sa okruchy i ziarna trachitow,
ryolitow, szkliwa wulkanicznego i kwarcu. Kompleks z Grzy-
bowa utworzony jest ze skal mutowcowo-ilastych, zawiera-
jacych przewarstwienia i soczewki anhydrytu. Natomiast
osady ilasto-mulowcowe z nielicznymi ooidami i prze-
warstwieniami piaskowcow typu wak kwarcowych wy-
dzielono jako kompleks z Trzebiechowa. Miazszo$¢ utwo-
ré6w nadkompleksu z Chmielna osiaga 400 m. Wiek tych
utwordéw przypada na turnej (w czesci N) i ku potudniowi
przechodza one do wizenu.

Kompleks z Drzewian, sa to w przewadze utwory pias-
kowcow (do 400 m) o typie wak i arenitdow kwarcowych,
spoczywajace na osadach nadkompleksu z Chmielna lub
bezposrednio na starszym paleozoiku. Datowany jest on

_na turnej i wizen. Kompleks ten rozwinigty jest w N czesci

obszaru.

Kompleks z Nadarzyc wystepuje w poludniowej czgsci -
Pomorza bezpo$rednio nad wapieniami kompleksu z Ku-
rowa. Reprezentuja go ilowce liczace ok. 250 m. Dato-
wany jest on na wyzszy wizen gorny.

Kompleks z Lobzonki ma podobne rozprzestrzenienie
jak poprzednio wymieniony i zlozony jest z mulowcoOw
i ilowcow z przewarstwieniami wak kwarcowych. Spoty-
kane sa w nim poziomy tufitowe. Podscielaja one utwory
kompleksu z Kurowa lub wychodza bezposrednio pod
mlodszymi osadami. Datowania wskazuja na nizszy wizen
i turnej. Zazebianie si¢ tych kompleksow przedstawiono
na ryc. 2.

Osady silezu wystgpuja w trzech obszarach, wykazujac
znaczne zroznicowanie. W strefie Trzebiatow —Kamien
Pomorski (ryc. 1, 3), wérdéd osadow zaliczonych do silezu
wydzielono trzy formacje, od dotu: Wolina, Regi i Dziwny.
Odznaczaja si¢ one zmiennymi proporcjami skal ilasto-
-mutowcowych i - piaszczysto-zlepiencowych. W najwyz-
szej pojawiaja si¢ okruchy skat wulkanicznych (Dziwny).
Na podstawie badan palinologicznych udokumentowano,
ze wyzsza cze$¢ formacji Wolina nalezy do westfalu C.

363



Reprezentuje ona asocjacje weglonosna, w stropie formacji

Wolina mamy do czynienia z zamiana jej na asocjacje

skat czerwonych. Slady roslin struktur korzeniowych,
jak 1 czeSci naziemnych, spotykane s3 takze i w wyzszych
formacjach. Korelacja wydzielonych formacji z terenem
NRD przedstawiona jest w tabeli.

Osady silezu w okolicach Koszalina reprezentowane
sa przez liczace do 400 m osady asocjacji weglonosnej
ztozone z piaskowcow i itowcoéw szarych. Spotykane sa
nieliczne ztogi' weglowe. W poziomach ilastych wystepuja
do$¢ liczne malze i ramienionogi. Osady te zaliczone sa
do westfalu, cho¢ wiek ten bywa kwestionowany (20, 21)
i osady te traktowane sa w cze$ci jako dinanckie (w pro-
filu Koszalina 1G-1).

W obrebie utwordéw zaliczanych do czerwonego spa-
gowca (14; 15) T. Goérecka stwierdzita wystgpowanie zespo-
16w sporowych sugerujacych przynaleznos¢ ich do silezu
(ryc. 4). Zasigg tych utworéw przedstawiono na ryc. 1.
Autor rozpatrujac rozmieszczenie asocjacji weglonosnej
w NE Polsce doszedt do wniosku, ze jest calkiem prawdo-
podobne, ze utwory czerwonego spagowca w czeSci na-
leze¢ moga do wyzszego silezu. Przedstawione powyzej
cechy osadow karbonu, wskazuja ze utworzone zostaty
w warunkach platformowych, na stosunkowo mobilnym
obszarze.

Basen dinantu stanowit kontynuacj¢ basenu dewoni-
skiego, w czgSci obszaru (na N) z zaznaczona luka $rod-
formacyjna. Rozwoj osadow dinantu znaczy etap regre-
sywny tego basenu i postgpujace splycanie zbiornika.
Na namur przypadt etap calkowitego wypietrzenia i strza-
skania blokowego. Ruchom tym towarzyszyt wulkanizm,
czego dowodza omodwione wyzej poziomy tufitowe i dajki
diabazow (4). Sedymentacja silezu rozpoczgta zostata
po zgradowaniu znacznych pakietéw dinantu (silez nie-
kiedy spoczywa na dewonie). Kolejne ugiecie obszaru
nastgpito po etapie faldowan kruszcogorskich w geosyn-
klinie. Rozpoczglto si¢ formowanie asocjacji weglono$nej
ku gorze i obocznie zastgpowanej przez asocjacje skat
czerwonych. Na ten okres przypad!l tez nowy epizod wul-
kaniczny, trwajacy do dolnego permu.

PE3IOME

ByposbiMu paboTamu nposeaeHHbiMu B [oMopbio Bbino
0BHapyKEHO HAXOXKAEHUE OTNOXEHWI, KOTOpble Ha OCHO-
BaHUM (hayHUCTUUECKUX, (PNOPUCTUUYECKUX U NanNMHOMOru-

YECKUX WCCNeaoBaHWi npUYUCneHbl K kapboHy. 3aech
YAOKYMEHTUPOBAHO pPacnpoCTPaHEHUE OTNOXEHUN TYpHEN-
CKOro, BM3EWCKOro u BecTdanbckoro spycos. Ha ocHo-
BaHWM aHanorun ¢ cesepHoii yactero AP npunaTo Ha-
XOXAeHWe OTnoXeHuli cTedaHckoro apyca. B wuccnepo-
BaHHbIX paspesax He oBHapy)keHO NpUCYTCTBME OCaAKOB
HaMtopckoro apyca. OTnoxeHusa auHaHTa Gbinu obHapy-
XeHbl Ha TEeppUTOPUM 3HAYUTENbLHOW 4acTu 3anagHoro
Momopba. OHu npeacTaeBneHbl pasHbIMM OCagKamu auum
6nuckolt K YronbHOMy W3BeCTHAKY, obpasoBaBweiics B
nnatdopMeHHbIx ycnosuax. Paspes guHanTa cooTeeTcTByeT
perpeccuBHoMy 3Tany [AEBOHCKOro Mopckoro 6acceiiHa.
B ero ceeepHoil yacTu npeobriajaloT TeppuUreHnueckue
OTNOXEHUA YacTU4HO obpasoBaBlIMECAs B NUTOpPanbHOM
30HE€; K IOTY OHM NPOXOAAT B HepuTuyeckue ocagku. Ha
ceBepe MECTHO BbICTYNaeT NepepbiB B CeAWMEHTAUUM Ha
nepenome aesoHa u auHanTa. Ocagku AuHAHTa xapakTe-
pusytoTca 6Gonbwoi nuTodauuanbHoW pasHoCTbio. Bbi-
AeneH paa HedopManbHbIX NUTOCTPaTUTrpadU4EeCKUX KOM-
NNEKCOB MMEIOWUX AUAXPOHUYECKHUE TFpaHULbl. DTU KOM-
nnekcel cneaytowme: koMnnekc u3 CoMnynbHa CROXeH-
HbIA YNNOTHEHHbIMU FAIMHAMW, WHOTAA C M3BECTHAKAMM,
TypHeiickoro Bo3pacta. Hagkomnnekc us XmenbHuka, Bknto-
YaloWMnii TYpHENCKWHi W BU3EHCKMA APYCbl, COCTOUT W3
MeHbLKUX KoMnnekcos: [034a — CNOXEHHOrO nec4aHu-
KaMu TUMa apKO3HbIX U NUTHUYECKUX Bakk, Kyposa — oonu-
TOBbIMU M3BeCTHAKaMU, [xuboea — rmuHucTO-aneBponu-
TUYecKoro ¢ aHrugaputamu, TwebexoBa — rMUHUCTO-U3-
BECTKOBOMO C NMECYaHWKaMM TUMAa apeHUWTOB U KBApLEBbIX
BakK. OrpaHuYeHHYIO AaNbHOCTE WMEET FAMHUCTbLIR KOM-
nnexc Hagaxuu. B cepepHol 4acTu LMpOKo pacnpocTpa-
HeH KoMnnekc u3 [KeBAH, CNOXEHHbIA rnaBHbiM obpa-
30M KBapueBbIMM MNECYAHUKAMM. i

Ocapku cunesa 6binu obHapyxeHbl B paiione Twebs-
Toea—Kamens Momopckoro n Kowanuwna. B paiione Twe-
6aToea —KameHs lMomopckoro BbiaeneHbl Tpu GopMauuu
Bonuna, Pern n [3uenbl. U3 camoii HuxHelt dopmauun —
Bonuna 6binu nonyueHsl rpynnbl Cnop BbiCLIEro cunesa,
n3 ¢opmauun Peru — Tonwvko Paripteris polymorpha. Ca-
Mas BepxHAs dopmMauma [l3suBHbI He COAEPXMUT OpraHu-
yeckux ocTaTkoe. B paitone Kowanuua necuanuku c npo-
CNoNKaMKu YNNOTHEHHbIX FNWH, COAepXallue rOPU3OHTbLI
c dayHoll NUHFYNb U ABYCTBOPYATLIX MOMNIOCKOB, Ha
OCHOBaHUU NMPOBEAEHHbIX UCCNeaoBaHUl Gbinu npuuucne-
Hbl K-BecTdanbCckoMy Apycy.

B ctaTbe npeacTaBneH runotes o6 BOIMOXHOCTW NpU-
UMCNEHWA K CUNesy 4acTW pas3pesoB KpaCHbIX Nopoa,
NpUYUCNAEMBIX A0 CUX MOP K KPACHOMY NEXHIO.



