
deformacji typu fałdowego. W strefie okalającej strukturę 
sudecką tworzyły się w tym czasie osady asocjacji flisz~ 
wej a na pograniczu obu stref utwory typu olistostromów, 
zachowane dziś fragmentarycznie w strukturze kaczawskiej 
i bardzkiej. 

Utwory węglonośne wchodzące w skład zapadliska 
Sudetów Środkowych okteślono jako molasę młodszą, 
która zdeponowana została w wewnętrznej strefie łuku 

waryscydów europejskich. W tabeli przedstawiono k~ 
relację jednostek litostratygraficznych silezu czeskiej i pol­
skiej części zapadliska Sudetów Środkowych. Molasa 
węglonośna Górnośląskiego Zagłębia Węglowego zloka­
lizowana jest w strefie zewnętrznej łuku waryscyjskiego 
a środkowoczeskie zagłębia węglowe leżą w obrębie wa­
ryscyjskiego masywu śródgór;;;kiego . 

PE3K)ME 

Kap60HCK"1e OTno>KeH"1Jl t0ro-3anaAHOH nonbW"1 BXO­

AJlT B COCTaB non"1reH"11.feCKOH cyAeTCKOH CTpyKTYPbl 

"1 MopaBCKO-C"1ne3CKOH 30Hbl, a TaK>Ke ee ceaepo-3anaA­

HOrO npOAOn>KeH"1Jl B OCHOBe nepMCK"1X "1 Me3030HCK"1X 

oCaAKOB npeACYAeTCKOH MOHOKn"1Han"1 (p"1C 1). CyAeT­

CKaJl CTPYKTypa, B COCTaB KOTOpOH BXOAJlT co6CTBeHHO 

CyAeTbl, npeACYAeTCK"1H 6noK "1 np"1nerat0L11aJ1 YaCTb 

npeACYAeTCKOM MOHOKn"1Han"1, COCTaBnJleT C060H cppar­

MeHT BHyTpeHHeH uen"1 eaponeMCK"1X aap"1CU"1AOB, onpe-

AenJleMOH KaK cyAeTCKo-caCKO-TYP"1HrCKaJl 30Ha, "1ni.t W"1-

pe - KaK cppaHKo-YewcKaJl 30Ha. 0Tno>KeHi.tJl MopaacKo­

-clorne3cKoiir 30Hbl npi.tHaAne>KaT K BHewHeH uen1-1 eapo­

nei:1cK1-1x Bap"1CU"1AOB. 

- Kap6oH a npeAenax paccMaTp1-1aaeMoro pai'loHa npeA­

CTaaneH OCaAKaMi.t, aynKaHi.tTaMi.t "' "1HTPY3"1JlM"1 rpaHi.tT0-

"1AOB. Pa3HOCTb B03pacTa, cpau1-1anbHoro npeACTaaneHi.tJl 

1-1 CTeneHi.t npeo6.pa>KeH"1Jl oTno>KeH"1H coceAYK>Llli.tX c co-

6oi:1 B cyAeTCKOH CTpYKType, yKa3blBałOT Ha 6onbwoe 

ropi.t30HTanbHOe nepeMell.leHi.te. npo"1CXOAJlll.1"1e OAHOBpe­

MeHHO aepT1-1KanbHb1e AB"1>KeH"1Jl Bbl3Ban"1 o6pa3oBaHi.te 

B B"13ei'lcKoM 1!pyce B ueHTpanbHblX CyAeTax Me>Krop­

Horo nporn6a 3anonHeHHOrO OCaAKaMi.t Ti.tna MonaCCbl, 

He HapyweHHblMl-1 CKnaAl.faTOCTbłO. B 30He OKpy>1<at0L11eH 

cyAeTcKyt0 CTPYKTYPY 06pa3oaan"1cb B :no apeMR ocaAKi.t 

cpn"1weaoi:1 accou1-1au"1"1, a Ha rpaHi.t lTi.tx 30H - ocaAKi.t 

Ti.tna oni.tCTOCTpOMOB, KOTOpblX cpparMeHTbl coxpaHi.tnllJCb 

AO c1-1x nop B Kal.faBCKOH "1 6apACKOH cTpyKTypax. 

YrneHOCHb1e oTno>KeHi.tR BXOAJlll.1"1e · a cocTaa npo­

rn6a ueHTpanbHblX CyAeToB np"1Yi.tcneHbl K MnaAwei:1 

Monacce, oca>KAeHHOH BO BHyTpeHHeH 30He AYrl-1 eapo­

nei'lcKi.tX aap1-1cui.tAOB. B Ta6n"1ue 1 npeACTaaneHa Koppe­

nRUi.tR m1TOCTpaTi.1rpacp"1YeCK"1X eA"1H"1U C"1ne3a l.feWCKOH 

1-1 nonbĆ:KoH yacTei'I npont6a UeHTpanbHblX Cy.QeToB. 

YrneHocHaJl Monacca BepxHec1-1ne3cKoro yronbHoro 6ac­

cei:1Ha HaXOA"1TCR BO BHewHeH 30He sapi.tCU"1HCKOH Ayrn, 

a ueHTpanbHOl.fell.ICKi.te yronbHb1e 6accei'IHbl pacnono>Ke­

Hbt B npeAenax sap1-1cu1-1i:1cKoro Me>KropHoro Macc1-1sa. 

ANTONI M. ŻELICHOWSKI 

Geological Institute, Rakowiecka 4, 00-975 Warsaw 

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 bistory of studies on these rocks goes back to 
1961 when J . Poborski and L. Cimaszewski · described 
Lower Carboniferous dolomites and daystones 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 Kołobrzeg 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 resetnbling coeval strata from Riigen and northern 
Mecklenburgia were found in area between Trzebiatów 
and Kamień Pomorski not before the mid-seventies. 
The stratigraphic studies were accompanied by attempts 
to establish local lithostratigraphic subdivisions made 
by J. Kuchciński, B. Sikorski, J. Ryba and A. Łobza, 
mainly on the basis of well logs. Taking into account 
lithological differentiation of strata in the interval between 
Upper Devonian carbonate com pl ex 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 --faiier subdIVłsfoil,'­
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. 

Stratigraphic studies on Carboniferous and Devonian· 
strata, initiated at the beginning of the seventies, questioned 
severa} 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 Carbóniferous 
actually represent the Dinantian whilst H. Krawczyńska­
-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 Diriantian 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 bełt stretching along the Baltic coast from the 
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vicinities of Kamień 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. 

LITHOLOG I CAL-ST RA TIG RAP HIC 
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 Sąpolno complex is regarded as the lowermost 
lithostratigraphic unit of the Dinantian. It is recognized 
in borehole columns in area between Trzebiatów, Kosza­
lin and Brda, and it comprises an interval characterized 
by presence of clay-siltstone and sometimes . calcareous 
rocks. lt ha~ bee!! found in both sections displaying con­
tinuity at the Devonian-Carboniferous boundary and 
those with gaps at that boundary. The Sąpolno complex 
is varying in thickness. Limestone and marły 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 Sąpolno complex belong to Tnl b-2 or 
Tn3. They are usually underlain by those of the Człuchów 
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 
Sąpolno complex, represents a clear-cut lithostratigraphic 
unit in the Dinantian of Pomerania. A specific lithological 
composition gives it fairly autonomous character. lt 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 Kurów complex after R. Dadlez 
(1) and clay-siltstone packets with anhydrite intercala­
tions - the Grzybów complex. The Gozd complex (for­
merly Wierchowo coniplex - 1) is proposed for the 
intervals comprising arcosic and lithic wackes and the 
Trzebiechów 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 Kurów complex represent the oolitic 
facies proper whilst those of the TrŻebiechów complex, 
yielding both ooids and extraclasts ( quartz, feldspars 
and volcanic materiał), - 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 materiał 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 (Trzebiechów 
complex). Some anhydrites from the Kołobrzeg 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 (Tnl b-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 ~rea. 

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 roćks were dated at the 
Upper Visean. 

The Lobżonka complex has been found in central and 
south-eastern parts of area of distribution of the Dinan­
tian. lt comprises clay-siltstone rocks with intercalations 
of quartz, sometimes calcareous wackes. There were also 
found numerous tuffite horizons. The rocks are overlain 
by oo lite limestones of the Kurów 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 dąta 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. 

Silesia n 

Rocks assigned to the Silesian discordantly overlay 
the Dinantian and often older ones. Rocks undoubtedly 
belonging to the Upper Carboniferous are known from 
the Trzebiatów - Kamień Pomorski and Sarbinowo - Ko­
szalin areas. Whereas rocks of the red beds association, 

. occurring in the Świdwin - Bydgoszcz area are treated 
as the Upper Silesian or, which is more widely accepted, 
Lower Permian. Because of diff erences 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 których stwierdzono: 1 - karbon górny, 
2 - karbon dolny (dinant), 3 - utwory starsze od karbonu, 
4 - wybrane uskoki, 5 - obszary występowania utworów czer­
wonego spągowca, zaliczane przez autora do wyższego silezu, 
6 - granica obszaru podlegającego denudacji w trakcie turneju, 
7 - granica obszaru podlegającego denudacji w niższym 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 IG-1, Ku - Kurowo, 
Strz - Strzeżewo, Wie - Wierzchowo, D - dewon, Cd - dinant, 
Cs(n) - namur, Cs(w.,-s) - westfal i stefan, Cs(w) - westfal. 

THE TRZEBIATÓW - KAMIEŃ 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 
erosión. 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. 
I t is characterized by cyclic sedimentation. Six cyclothems 
30 - 70 m thick were recognized in. the most complete 
o( the studied sections - Strzeżewo section. The number 
and thickness of cyclothems decrease toward~ 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 alsa 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 - Strzeżewo, 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 Florinit'es sp. sp„ Vestispora fenestraia 
(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 ań equvalent of the 
beds from Hiddensee, Wiek, Lohme and Jasmund. 

The Rega formation comprises a higher part of the 
section, 130- 170 m thick arid 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 rełated 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-
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Ryc. 2. Zestawienie wybranych profilów otworów wiertniczych 
z osadami dinantu. 

1 - profile: a - miejsca pobrania rdzeni, b - litologia, 2 -
iłowce i mułowce, 3 - wapienie margliste, 4 - wapienie, 5 -
dolomity, 6 - anhydryty, 7 - wapnistość osadu, 8 - dolomi­
tyczność 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 - między 

kompleksami, 18 - w obrębie nadkompleksu z Chmielna, 19 -
granice pięter. Wydzielone . zespoły miosporowe na podstawie 
pracy E. Turnau (20): Ma - Dictyotriletes major, Cl - Prolyco-

spora claytoni (a, b, c - 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 Trzebiatów and J<_a­
mień Pomorski. lt 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 ,quartż 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 on.es. Kaolinitized and sometimes 
sericitized and carbonatized feldspars are fairly rare. 
Matrix appears similar as in underlying formations. 
· N o organie 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. Comparistfń of selected borehole columns of the Dinantian. 

l - columns: a - cored interval&, b - lithology, 2 - claystones 
and siltstones, 3 - marły 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 microflora, 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 diff erentiated after E. Turnau (20): Ma -
Dictyotriletes major, Cl - Prolycospora claytoni (a, b, c -

subzones). 

tion of these rocks to the uppermost Westphalian and 
Stephanian. However, it is 1not 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 hands, 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 F ormation in the Trzebiatów -
Kamień Pomorski area. 
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.THE ŚWIDWIN - 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 w·estern 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 tum 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 Toruń revealed an intense 
volcanic event which preceded sedimentation of the West­
phalian. It has been responsible for origin of trachytes 
and rhyolites and pyroclastic materiał is present thrciughout 
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 ratller a hypothesis 
for further studies. 

SYNT.HETIC 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 części nadmorski(j obszaru Strzeżewo ( stre­
fa Trzebiatów - Kamień Pomorski) i Koszalin (strefa Koszalina). 

Objaśnienia jak na ryc. 2, ponadto: 1 - występowanie flory, 2 -
obecność stygmarii, 3 - obecność ,węgli, 4 - pstra barwa osadu 
(1 - miejsce stwierdzenia zespołu sporowego z Florites spp. 
oraz Vestispora fenestrata i Schopfipollenites sp. (H. Kmiecik), 
2 - miejsce stwierdzenia przez K. Korejwo raripteris ( Neuro­
pteris) gigantea, 3 - miejsce stwierdzenia przez T. Migierową 

Paripteris polymorpha. 

Fig. 3. Silesian sections in coastal part of .the Strzeżewo (Trze­
biatów - Kamień Pomorski zone) and Koszalin (Koszalin zone) 

areas. 

l - 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 

ł 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 osadów „czerwonego spągowca", w którym stwier­
dzono występowanie zespołów sporawych 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, l O, 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 ~ections made possible dating 
limestones of the Kurów complex which often do not 
yield any macrofaunal remains. The 'results of palynological 
analyses (3, 11, 19 - 20) also appeared highly important 
here. 

The differences in biostratigraphic methods used in 
studies on the Carboniferous of Pomerania, accurate 
correlations are no.t always possible and the subdivision 
accepted in the stratigraphic table often represents the 
results of attempts to average the data. 

Low er bo u n dary of the Carbonif ero us was accepted 
in accordance with resolutions of the n Congress on 
Carboniferous Stratigraphy, i.e. at the base of the Gatten­
dorfża stage. ,Thus some intervals of the sections, represent­
ing equivalents of the lowermost Tournaisiati (Tnla) 
and assigned to the Carboniferous by K. Korejwo (8, 
1 O), 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 (Tnl b-2), has been found in the 
Koszalin area. At that time, strata of the Sąpolno complex 
and, in part, Chmielno supetcomplex' were originating 
in areas further to the south. In the Late Tournaisian (Tn3), 
the Chmielno supercomplex •aną. some parts of the Drze­
wiany complex were formed in the north, and at least 
a part of the Łobżonka complex in central Pomerania. 
The sedimentation of strata of the Drzewiany complex 
was contłnuing in the Visean in the north whereas in the 
south the Visean is represented by top parts of the Łob­
żonka complex, Kurów 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 ~ata are of 
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the Westphalian age. The Westphalian here comprises 
the strata from the Kamień Pomorski area (W o lin, 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 Kamień Pomorski - Bydgoszcz line. 

SOME REMARKS 
ON SEDlMENTARY 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 Diflantian 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 regressiye 
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 materiał 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. Iled 
clays, common in the Tournaisian in northem 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 Kurów 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 (Trzebiechów 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 Kurów complex, prevail­
ing in the north in the Early Tournaisian, was gradually 
migrating to develop in central part of the studied region 
at the tum 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 onl~. It is not excluded that 
further to the south such sediments were originating in 
the Namurian, w hen 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 - 400 m 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 
ero si on of Dinantian rocks, range fr om 1 OO - 200 m to 

1 
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 ciągu ostatnich 20 lat kilkadziesiąt profilów wiertniczych 
osiągających utwory karbonu. Na ich podstawie stwier­
dzono występowanie utworów dinantu i silezu. W wyniku 
badań stratygraficznych (3, 7, 8, 9, 10, 11, 12, 19, 20 i 22) 
udokumentowano obecność turneju, wizenu oraz west­
falu. Osadów namuru, wbrew pierwotnym przypuszcze­
niom (7, 21), nie stwierdzono. Wydzielenia osadów ste­
fanu dokonano w nawiązaniu do opracowań pochodzą­
cych ~ NRD. Badania petrograficzne (4, 13, 22) wskazują 
na zróżnicowanie charakteru skał zarówno węglanowych, 
jak i klastycznych. 

Silne zróżnicowanie litologiczne, a także trudności 

w badaniach biostratygraficznych skłoniły do wprowa­
dzenia dla osadów karbonu Pomorza Zachodniego lokal­
nych podziałów litostratygraficznych (1, 9, 22). Wydzie­
lane jednostki litostratygraficzne mają charakter jednostek 
nieformalnych dla dinantu. Przyjęta nazwa kompleks w 

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

W obrębie osadów dinantu wydzielono następujące 

jednostki: kompleks z Sąpólna, nadkompleks z Chmielna, 
kompleksy z Drzewian, Nadarzyc i Łobżonki. 

Kompleks z Sąpólna stanowi najniższą jednostkę lito­
stratygraficzną, w całości należącą do dinantu. Reprezen­
towany jest on przez pakiet skalny o zwiększonym zaile­
niu osadów i zaniku sedymentacji węglanowej. Spoczywa 
on na utworach kompleksu z Człuchowa (górnego fa­
menu, a po części turneju) lub na starszych osadach. Jest 
to jednostka diahroniczna rozwinięta w turneju (od dol­
nego do górnego). 

Nadkompleks z Chmielna, występujący na znacznym 
obszarze ponad osadami kompleksu z Sąpólna stanowi 
jednostkę samoistną. Odznacza się charakterystycznym 
składem litologicznym: liczne piaskowce i zlepieńce, typu 
wak arkozowych i litycznych, rzadziej kwarcowych, po­
wszechne wapienie oolitowe, onkoidowe, a także obecność 
anhydrytu. Zmiany facjalne i następstwo facji pozwoliło 
na wydzielenie w jego obrębie mniejszych jednostek -
kompleksów, których· nazewnictwo wzięto za R. Dadle­
zem (1), niekiedy je modyfikując. Kompleks z Kurowa 
stanowią w przewadze wapienie reprezentujące fację ooli­
tową właściwą. Tworzą je wapienie oolitowe i onkoidowe 
o grubości od kilkunastu do blisko 400 m. Obok peloidów, 
intra- i bioklastów występuje także mikryt i sparyt oraz 
kwarc, skalenie i siarczany. Kompleks z Gozdu zwany też 
kompleksem z Wierzchowa ( 1) w większości tworzą waki · 
arkozowe, niekiedy lityczne piaskowce i zlepieńce. Obok 
licznych skaleni spotykane są okruchy i ziarna trachitów, 
ryolitów, szkliwa wulkanicznego i kwarcu. Kompleks z Grzy­
bowa utworzony jest ze skał mułowcowo-ilastych, zawiera­
jących przewarstwienia i soczewki anhydrytu. Natomiast 
osady ilasto-mułowcowe z nielicznymi ooidami i prze­
warstwieniami piaskowców typu wak kwarcowych wy­
dzielono jako kompleks z Trzebiechowa. Miąższość utwo­
rów nadkompleksu z Chmielna osiąga 400 m. Wiek tych 
utworów przypada na turnej (w części N) i ku południowi 
przechodzą one do wizenu. 

Kompleks z Drzewian, są to w przewadze utwory pias­
kowców (do 400 m) o typie wak i arenitów kwarcowych, 
spoczywające na osadach nadkompleksu z Chmielna lub 
bezpośrednio na starszym paleozoiku. Datowany jest on 

, na turnej i wizen. Kompleks ten rozwinięty jest w N części 
obszaru. 

Kompleks z Nadarzyc występuje w południowej części 
Pomorza bezpośrednio nad wapieniami kompleksu z Ku­
rowa. Reprezentują go iłowce liczące ok. 250 m. Dato­
wany jest on na wyższy wizen górny. 

Kompleks z Lobżonki ma podobne rozprzestrzenienie 
jak poprzednio wymieniony i złożony jest z mułowców 
i iłowców z przewarstwieniami wak kwarcowych. Spoty­
kane są w nim poziomy tufitowe. Podścielają one utwory 
kompleksu z Kurowa lub wychodzą bezpośrednio pod 
młodszymi osadami. Datowania wskazują na niższy wizen 
i turnej. Zazębianie się tych kompleksów przedstawiono 
na ryc. 2. 

Osady silezu występują w trzech obszarach, wykazując 
znaczne zróżnicowanie. W strefie Trzebiatów - Kamień 

Pomorski (ryc. 1, 3), wśród osadów zaliczonych do silezu 
wydzielono trzy formacje, od dołu: Wolina, Regi i Dziwny. 
Odznaczają się one zmiennymi proporcjami skał ilasto­
-mułowcowych i piaszczysto-zlepieńcowych. W najwyż­

szej pojawiają się okruchy skał wulkanicznych (Dziwny). 
Na podstawie badań palinologicznych udokumentowano, 
że wyższa część formacji Wolina należy do westfalu C. 
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Reprezentuje ona asocjację węglonośną, w stropie formacji 
Wolina mamy do czynienia z zamianą jej na asocjację . 
skał czerwonych. Ślady roślin . struktur korzeniowych, 
jak i części naziemnych, spotykane są także i w wyższych 
formacjach. Korelacja wydzielonych formacji z terenem 
NRD przedstawiona jest w tabeli. 

Osady silezu w okolicach Koszalina reprezentowane 
są przez liczące do 400 m osady asocjacji węglonośnej 
złożone z piaskowców i iłowców szarych. Spotykane są 
nieliczne złogi węglowe. W poziomach ilastych występują 
dość liczne małże i ramienionogi. Osady te zaliczone są 
do westfalu, choć wiek ten bywa kwestionowany (20, 21) 
i osady te traktowane są w części jako dinanckie (w pro­
filu Koszalina IG-1). 

w obrębie utworów zaliczanych do czerwonego spą­
gowca (14; 15) T. Górecka stwierdziła występowanie zespo­
łów sporowych sugerujących przynależność ich do silezu 
(ryc. 4). Zasięg tych utworów przedstawiono na ryc. 1. 
Autor rozpatrując rozmieszczenie asocjacji węglonośnej 

w NE Polsce doszedł do wniosku, że jest całkiem prawdo­
podobne, że utwory . czerwonego spągowca w części na­
leżeć mogą do wyższego silezu. Przedstawione powyżej 
cechy osadów karbonu, wskazują że utworzone zostały 

w warunkach platformowych, na stosunkowo mobilnym 
obszarze. 

Basen dinantu stanowił kontynuację basenu dewoń­
skiego, w części obszaru (na N) z zaznaczoną luką śród­
formacyjną. Rozwój osadów dinantu znaczy etap regre­
sywny tego basenu i postępujące spłycanie zbiornika. 
Na namur przypadł etap całkowitego wypiętrzenia i strza­
skania blokowego. Ruchom tym towarzyszył wulkanizm, 
czego dowodzą omówione wyżej poziomy tufitowe i dajki 
diabazów (4). Sedymentacja silezu rozpoczęta została 
po zgradowaniu znacznych pakietów dinantu (silez nie­
kiedy spoczywa na _dewonie). Kolejne ugięcie obszaru 
nastąpiło po etapie fałdowań kruszcogórskich w geosyn­
klinie. Rozpoczęło się formowanie asocjacji węglonośnej 
ku górze i obocznie zastępowanej przez asocjację skał 
czerwonych. Na ten okres przypadł też nowy epizod wul­
kaniczny, trwający d9 dolnego permu. 

PE31-0ME 

6ypOBblMM pa6oTaMM npoae.o,eHHblMM B noMOpblO 6b1no 
o6Hapy>KeHO Haxo>K.o,eHMe OTno>KeHMH, KOTOpb1e Ha OCHO­
BaHMM <f>ayHMCTMl.leCKMX, <f>nopMCTMl.leCKMX M nanMHOnorM-

1.1eCKMX MCCne.o,oBaHMH np1111.1111cneHbl K Kap6oHy. 3.o,ecb 
y.o,oKyMeHTMpoBaHO pacnpocTpaHeHMe OTno>KeHMH TypHeH­
CKoro, BM3eHcKoro 111 aecT<f>anbCKoro .Rpycoa. Ha ocHo­
aaHMM aHanorMM c ceaepHOM 1.1aCTblO r /J.P npMH.RTO Ha­
XO>K.o,eHMe oTno>KeHMM cTe<f>aHCKoro .Rpyca. B 111ccne.o,o­
aaHHb1x pa3pe3ax He o6Hapy>KeHo np111cyTCTBMe oca.o,KoB 
HaMIOpCKoro .Rpyca. 0Tno>KeHM.R AMHaHTa 6blnM o6Hapy:­
>KeHbl Ha TeppHTOpMM 3Hal.IMTenbHOM 1.1aCTM 3ana.o,Horo 
noMOpb.R. OHM npe.o,cnaneHbl pa3HblMlll oca.o,KaMM <f>au1111i1 
6nMCKOM K yronb~OMY M3BeCTH.RKy, o6pa3oaaaweMC.R B 
nnaT<f>opMeHHb1x·ycnoBM.RX. Pa3pe3 AMHaHTa cooTBeTcTayeT 
perpecc.MBHOMY ~Tany .o,eaoHCKoro MopcKoro 6accei:1Ha. 
B ero ceaepHoM 1.1acTM npeo6.ńa.o,aioT Tepp111reH1111.1ecK111e 
oTno>KeHM.R 1.1acT1111.1Ho 06pa3oaaaw111ec.R a n111TopanbHOM 
30He; K iory OHM n poxo.o,.RT B HepMTMl.leCKMe OCa.D,KM. Ha 
ceaepe MeCTHO BblCTynaeT nepepb1B a ce.o,MMeHTa'-'111111 Ha 
nepenoMe .o,eeoHa M AMHaHTa. Oca.o,K111 AMHaHTa xapaKTe­
pH3YIOTC.R 6onbWOM n111To<f>a'-'1i1anbHOM pa3HOCTblO. Bb1-
.o,eneH p.RA He<f>opManbHblX nMTOCTpaT111rpa<f>1i11.1ecK111x KoM­
nneKcoa lllMel01.J.4MX .o,MaxpOHMl.leCKMe rpaHM'-'bl. 3TM KOM­
nneKCbl cne.o,yt01.J.4Me: KOMnneKC M3 CoMnynbHa cno>KeH­
HblM ynnoTHeHHblMlll rnMHaMM, MHor.o.a c M3BeCTH.RKaMM, 
TypHeMcKoro ao3pacTa. Ha.o,KoMnneKc M3 XMenbHMKa, BKnt0-
1.1at01.J.4MM TypHeMCKMM M BM3eMCKMM .RpYCbl, COCTOMT 1113 
MeHbWlllX KOMnneKCOB: ro3.o,a - Cno>KeHHOrO nec1.1aHlll­
KaM111 TMna apK03HblX M nMTM1.1ecK111x aaKK, Kypoaa - oonM­
TOBblMM M3BeCTH.RKaMlll, r>K1116oaa - rnMHMCTo-aneaponlll­
TMl.leCKOrO c aHrn.o,p111TaMM, Twe6exoaa - rnMHMCTO-M3-
aecTKOBOro c nec1.1aHMKaM111 TMna apeHMTOB Ili KBap'-'eBblX 
aaKK. OrpaH1i11.1eHHY10 .o,anbHOCTb 111MeeT rnMHMCTblM KOM­
nneKc Ha.o,a>K111u. B ceaepHOH 1.1acT111 w111p0Ko pacnpocTpa~ 
HeH KOMnneKC M3 /J.>KeB.RH, cno>KeHHblM rnaBHblM o6pa-
30M K8apuesb1MM nec1.1aHMKaM111. 

Oca.o,KM c1i1ne3a 6b1n1i1 o6Hapy>KeHbl a paHoHe Twe6.R­
Toaa-KaMeH.R noMopcKoro Ili KowanMHa. B paHoHe Tw.e-

6.RToBa-KaMeH.R noMOpCKOrO Bbl.o,eneHbl TpM <f>opMa'-'Mlll 
Bon111Ha, Pern M /J.3MBHbl. lf13 caMoM HM>KHeM <f>opMaUMM -
BonMHa 6b1n111 nony1.1eHbl rpynnb1 cnop Bb1cwero c111ne3a, 
M3 <f>opMaUMM Pern - TOnbKO Paripteris polymorpha. Ca­
Ma.R aepXH.R.R <f>opMaUM.R /J.3MBHbl He co.o,ep>KMT opraH111-
1.1eCKMX ocTaTKOB. B p~HoHe Kowan111Ha nec1.1aH111K111 c npo­
cnoi:1KaM111 ynnoTHeHHblX rnMH, co.o,ep>Ka1.J.4111e rop11130HTbl 
c <f>ayHOM n111Hrynb M ABYCTBOpl.laTbl;>< MOnnlOCKOB, Ha 
OCHOBaHMM npoae.o,eHHblX MCCne.o,oBaHlllM 6b1nM npM4MCne­

Hbl K-BeCT<f>anbCKOMY .Rpycy. 
B CTaTbe npe.o,c_TaaneH rnnoTe3 06 B03MO>KHOCTM np1i1-

1.1111cneHM.R K CMne3y 1.1aCTM pa3pe30B KpaCHblX nopo.o., 
np1111.1111cn.ReMblX AO CMX nop K KpaCHOMY ne>KHIO. 

MARCIN PIWOCKI 

Geological Institute, Rakowiecka 4, 00-975 Warsaw 

BROWN COALS IN POLAND; CHARACTERISTIC OF OCCURRENCES 

The distribution of deposits and other occurrences 
brown coals in individual structural units in various parts 
of the country have been discussed by several authors 
(e.g. 2, 3, 10, 16), mainly in papers dealing with more generał 
stratigraphic, tectonic and deposit problems. In Poland, 
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brown coa1s are known to occur in the Lower and Upper 
Jurassic, Upper Cretaceous and Tertiary. Economic value 
of Mesozoic brown coals is nowadays rather limited. 
The major, currently mined brown coal deposits are 
connected with the Mjocene (Figs. 1 - 2) but the coals 


