
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 



are also known from other stages of the Tertiary: Paleocene, 
Eocene, Oligocene. Moreover, small accumulatio~s were 
also found in the Pliocene. 

MESOZOIC COALS 

In Poland Lower Jurassic brown coals occur in area 
from the vicinities of Przysucha to Ostrowiec Święto
krzyski at northern and north-eastern Mesozoic margin 
of the Holy Cross Mts, and between Częstochowa, Zawier
cie and Siewierz in the Silesian-Cracow Monocline (Fig. 1). 
In these areas the coals were exploited from time to time 
and on limited scale. Brown coal layers are up to 0.9 m 
thick in the Holy Cross.Mts and up to 1.2 min the vicinities 
of Zawiercie. Thin layers and laminae of brown coals 
of the Lower Jurassic age were also fourid in drillings 
in the Polish Lowla,nds and thicker ones (up to 3 m thick) 
but se~ted at large depths - in the borehole Bieżuń 2 
in the vicinities of Sierpc, north-west of Warsaw. 

Distribution of brown coal layers in the Lower Jurassic 
appears controlled by paleogeographic factors and fa~ies 
development of its individual stages. The coals are mamly . 
related to continental packets present in lithostratigraphic 
units varying in age from the Hettangian to Toarcian. 
In the foreland of the Holy Cross Mts, they are known 
from the Zagajsk Series (Hettangian), in the Zawiercie 
area - the Blanowice Beds (Domerian), and in the Polish 
Lowlands they have been found in the Lower Mechów, 
Radów, Komorów, and Kamieńsko Beds, upper Sławęcin 
Series, and Olsztyn and Ciechocinek Beds (Hettangian -
Toarcian, except for Carixian). 

Lower Jurassic coals belong to the group of hard 
brown coals, highly coalified, luster and matt, similar 
in some features to low-coalified black ones. For example, 
coals from the Sierpc area resemble high volatile coals 
of the type 31 (6). 

Lower Jurassic sequences with brown coals belong 
to sedimentary cover developed on the Young, Paleozoic 
Platform and, partly, Old East-European Precambrian 
Platform. The origin of these coals is related to ~rans

gressive stage in development of Mesozoic sedimentary 
complex of the platform cover. 

Upper Jurassic . (Oxfordian) swampy sediments with 
coalified flora and detritus of hard brown coals are known 
from the vicinities of Tomaszów Lubelski in southern 
part of the Lublin Basin (9). They represent the beginning 
of sedimentation of epiplatform Mesozoic complex in 
that area and they display features of incipient coal-bear
ing formation. 

Thin lenses and intercalations of brown coals are 
also known from the Upper Cretaceous between Węgli
niec and Lwówek Śląski in the North-Sudetic Basin (Fig. 1). 
The coals were exploited in second half of the XIX c. 
Individual layers are up to 0.6 m thick and built of coals 
of the group of hard, mat ai:id luster brown coals. They 
are genetically related to continental facies of the Santo
nian-Campanian which was gradually shifting to north
-west, following the retreating marine ingression ~7). 

In that area, Santonian and probably in part Campaman 
sandy-clay complex of brackish-continental strata with 
coals marks the beginning of a regressive phase in develop
ment of epi-Variscan sedimentary cover in the North
-Sudetic Basin. 

TERTIARY COALS 

In Poland, major resources of brown coals of economic 
value are connected with Tertiary strata in the Polish 

Lowlands. The coal-bearing strata are present in areas 
of three geological units: epiplatform N orth-W est European 
Tertiary Basin (connected with the East-European in the 
Paleogene), Alpine Carpathian Foredeep and Alpine. ca·r
pathian range. Tertiary sediments of the. Nort-West Euro
pean Basin are distributed throughout the major part of 
the Polish Lowlands whilst those of the two remaining 
units appear limited to southem Poland (Fig. 1 ). 

Polish part of the North-West European Tertiary Basin 
comprises areas of two major geotectonic units: East
-European Precambrian and Central-European Paleozoic 
Platforms (Fig. 1) and its Tertiary coal-bearing strata 
belong to the platform cover. In south-west part of the 
country, the Basin enters some parts of the Fore-Sudetic 
Błock and Sudety Mts, where rocks of the Tertiary com
plex discordantly rest on either folded basement or. older 
structural stages of the cover. 

The origin of Tertiary coal-bearing formation in the 
Polish Lowlands appears related to some generał regulari
ties in development of the platform cover, In that region, 
inundational stage in development of epi-Paleozoic plat
form cover ended with origin of marly-limestone marine 
formation of the Upper Cretaceous, being followed by 
a regressive and emersional stage, comprising the Cenozoic 
and delineated at the top by Quaternary glacial forma
tion. The Paleogene is characterized by predominance 
of clastic epicontinental marine sequences of regressive 
cycle, broken by some transgressive events, whilst sandy
-clay and coal-bearing continental strata, partly coeval 
with the marine, are of subordinate character (Fig. 2). 
Taking this into account it may be stated that the Paleogene 
of the Polish Lowlands, locally without top parts of the 
Upper Oligocene, represents an incipient, i.e. embryonic 
coal-bearing formation in the classification scheme pro
p·osed by S.Z. Stopa (13). The Neogene, locally compris
ing a part ·of the Upper Oligocene, is represented by strata 
of continental and brackish coal-bearing formation, pass
ing towards the top into those of the clay formation and, 
finally, the mottled formation of the Pliocene (Fig. 2). 
In the Fore-Sudetic area, the coal-bearing formation is 
passing upwards or, in some pl~ces, late;ally into the 
kaolin-sandy formation (Kaława Beds - Fig. 2). The 
Neogene formation may be treated as coal-bearing forma
tion proper, i.e. anthracoauxetic in the S.Z. Stopa (13) 
classification. 

The Tertiary section comprises ten coal horizons 
or groups of coal seams (2) in the Polish Lowlands. The 
groups are varying in distribution and number and thick
ness of coal layers ćFig. 2). The coals belong to the group 
of soft, mainly earthy and xylith coals. 

In sedimentary cover of the East-European Platform, 
brown coals form moderatęly thick lenses and layers in 
the Upper Miocene and, sporadically, Pliocene, Middle 
Miocene and Lower Oligocene (Fig. 2). The known brown 
coal deposits are small and they often display secondary 
glacitectonic disturbances. They are mainly known from . 
the Upper Miocene in the vicinities of Koszalin, Tuchola, 
Olsztyn and Kozienice. Coal layers are rarely over 3 m 
thick there. 1 

I~ area of the Central-European Paleozoic Platform, 
brown coals are present in the w hole section of the Tertiary, 
being known from the Paleocene, Eocene, Oligocene, 
Miocene and Pliocene (Fig. 2). Of these, Miocene, especially 
Middle and Upper Miocene coals (coal seam groups II 
and I) are of the highest economic value and they are mined 
at Turoszów, Sieniawa, Konin, Turek and Bełchatów 

(Fig. 1). 
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Ryc. J. Rozmieszczenie złóż i wystąpień węgli brunatnych w Polsce 

na tle głównych jednostek strukturalnych. 

- platforma wschodnioeuropejska, 2 - platforma paleozoicz
na, 3 - paleozoidy, 4 - alpidy, 5 - zapadlisko przedkarpackie, 
6 - granica platformy wschodnioeuropejskiej, 7 - nasunięcie kar
packie, 8 - zasięg trzeciorzędowej formacji węglonośnej na Niżu 
Polskim, 9 - zasięg osadów miocenu w Karpatach i zapadlisku 
przedkarpackim, 1 O - wystąpienia węgli brunatnych w osadach 
jury dolnej, 11 - wystąpienia węgli brunatnych w osadach kredy 
górnej, 12 - wystąpienia węgli brunatnych w osadach miocenu 
Karpat i zapadliska przedkarpackiego, 13 - złoża trzeciorzędo-

wych węgli brunatnych. 

Some Tertiary coal-bearing horizons are paralic in 
character in the Polish Lowlands. This is the case of local 
occurrences of coals of the seam group VII, related to 
regression of the Lower Paleocene sea in the vicinities 
of Szczecin and Goleniów. Coals of the seam group VI 
originated in result of transgressive oscillations of the 
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Fig. 1. Distribution of brown coal deposits and occurrences in Poland 
at the background of major structura/ units. 

- East-European Platform, 2 - ~aleozoic Platform, 3 - Pa
leozoides, 4 - Alpides, 5 - Carpathian Foredeep, 6 - boundary 
of East-European Platform, 7 - Carpathian overthrust, 8 -
extent of Tertiary coal-bearing formation in Polish Lowlands, 
9 - extent of Miocene rocks in Carpathians and Carpathian 
Foredeep, 10 - occurrences of brown coals in Lower Jurassic, 
11 - occurrences of brown coals in Upper Cretaceous, 12 -
occurrences of brown coals in Miocene in Carpathians and Car
pathian Foredeep, 13 - deposits of ,brown coals of Tertiary age. 

Middle Eocene sea, in coastal swamps developing in 
the same region. In the Early Oligocene, a new marine 
transgression carne from .the west, gradually comprising 
the area of Poland. That transgressive episode began with 
deposition of continental and brackish sediments, . locally 
with paralic brown coals of the seam gro up V. The shallow 
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Ryc. 2. Schematyczny profil facja/ny i podział stratygraficzny trze
ciorzędu Niżu Polskiego. 

1 - osady morskie i brakiczne, 2 - osady lądowe, 3 - brak 
osadów, 4 - węgle brunatne, 5 - niezgodności lub przerwy. 
Paleotemperatury Mor:za Północnego za B. Buchardtem (1 ). 

sea left glauconitic sands and clays and it retreated in the 
Late Oligocene. In sou~h-westem Poland, a zone of coastal 
coal-forming swamps began to migrate following the 
retreating sea. Coals of the seam group IV were forming 
in that zone (12). 

The major resources of brown coals are connected 
with the Miocene. Tl'le Miocene section comprises three 
groups of coal seams which represent an extension of 
paralic brown coal layers of Lusatia in the German De
mocratic Republic (8). Intense development of swamps 
in vast areas in Poland and GDR in the Miocene may 
be explained in terms of eustatic ·rise of sea level and in
fluences of marine transgressions in the Hemmoor and 
Reinbek times, reaching the area of Poland through the 
North German Depression. Taking this into account 
it may be assumed that Miocene brown coal layers of 
western Poland are . paralic in character and related to 
deposition in vast coastal swamps (12). Brown coal de
posits occurring in central Poland and in separate, isolated 
basins or troughs (e.g. Turów or Bełchatów) represent 
the limnic type. 

Paleogene occurrences of brown coals ( except for the 
Upper Oligocene ones) are usually lenticular in shape 
and limited in extent and thickness, usually less than 1 m 
thick. They may also occur in depressions of either tectonic 
or karst origin but then their thickness is much greater 
( e.g. coals from the vicinities of Goleniów and in the Ro
goźno deposit). 

Upper Oligocene and Miocene coals are widely dis
tributed in central and western Poland. They have the 
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Fig. 2. Summative facies profile and stratigraphic subdivision of 
the Tertiary in the Po!ish Lowlands. 

1 - marine and brackish rocks, 2 - continental rocks, 3 -
lack of rocks, 4 - brown coals, 5 - unconformities or gaps. 

Paleoterpperatures in the North Sea after B. Burchardt (1). 

form of layers or extensive lenticular bodies, subhorizontal 
or gently dipping towards centt?r of a basin (Fig. 3). In
dividual coal layers are up to 12 - 18 m thick and the re
corded differences in thickness of both the whole Tertiary 
packets and brown coal layers are related to varying 
mobility and nonuniform subsidence of individual blocks 
of deep basement. The deposits such as Gubin, Cybinka, 
Legnica, Poniec, Konin and Trzcianka belong to layered 
and lenticular ones. Some of them were subjected to se
condary deformations connected with dynamie stress of 
icesheet mass in the Pleistocene, being nowadays involved 
in resulting in ori_gin of complex glacitectonic structures 
(e.g. the Babina, Henryk and Sieniawa deposits - see 
'Fig. 4). 

In the Tertiary, Mesozoic tectonic troughs underwent 
rebuilding by rejuventation of ne9Yorks of their marginal 
faults, in the western Poland (4). Some troughs began 
to form as early as the Paleogene but the major stage in 
their development has taken place in the Miocene, in con
nection with Late Alpine movements (12). Accelerated 
subsidence of basement blocks and compaction resulted 
in increase of thickness of Tertiary sediments in these 
troughs in relation to their neighbourhood. This is espe
cially the case of brown coal layers, attaining large thick
ness (often over 100 _m thick) in the troughs (Fig. 3). The 
deposits from Bełchatów, Czempin, Krzywin, ·Gostyń, 
Nakło and other localities are related to tectonic troughs 
and depression in area of the Paleozoic Platform. 

In northern, peripheral zone of the Alpine Carpathian 
F oredeep, small brown coal deposits and occurrences 
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Fig. 3. 

Ryc. 3. Schematyczny przekrój geologiczny trzeciorzędowej for
macji ~ęglonośnej w południowo-zachodniej Polsce. 

- czwartorzęd, 2 - pliocen, 3 - miocen, 4 - oligocen i lo
kalnie eocen górny, 5 - węgle brunatne, 6 - dyslokacje, I - V -
grupy pokładów węglowych, PAL - paleozoik, ME - mezozoik, 
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are known in the Carpathian and Badenian. Individual 
coal layers rarely exceed 3 m in thickness there. The zone 
of distribution of continental and brackish sediments 

· with paralic brown coals delineates a depressed and swampy 
part of the Foredeep, gradually transgressed by the Ba
denian sea. This zone stretches close to the boundary of 
the Foredeep and Platform, from the. Upper Silesia through 
southern margin of the Holy Cross Mts to southern margin 
of the Lublin Upland (Fig. 1). Brown coals occurring in 
that zone are soft and usually earthy. The distribution 
of small deposits of these coals appears limited to northern 
marginal part of the Foredeep. They are found in proximity 
of faults, in small basins developed upon shallow-seated 
pre-Tertiary bedrock. Small Chomentów and Trzydnik 
deposits may serve as examples here. Any large-scale 
development of coal-bearing formations was here impeded 
by tectonic unrest and migration of facies zones in the 
F oredeep and sedimentation of these formations has been 
soon finally broken by marine transgression in the Ba
denian. 

Brown coals are also known from Tertiary flysch and 
molasse sequences in areas of Alpine foldings in the Car- · 
pathians. Thin laminae of allochtoneous, hard humus 
brown coals were found in the Magura flysch in the vicini
ties of Jordanów and Nowy Sącz (14) and Neogene brown 
coals - in molasse rocks in intramontane depressions 
formed after folding of the flysch range, in the Orava -
Nowy Targ and Nowy Sącz basins. In marginal, northern 
part of the Outer Carpathians, bro\vn coals are known 
from the vicinities of Grudna Dolna, Iwkowa and Brzo
zowa (Fig. 1), i.e. the proximity of the margin of Car
pathian overthrust. 

Tertiary sediments of the Orava - Nowy Targ basin 
were described in detail by L. Watycha (15). They rest 
on deeply eroded rocks of the Podhale Flysch, Pieniny 
Klippen Bełt and Magura Flysch. The basin is infilled 
with continental sediments of alluvial cones with inter
calations of swampy packets with brown coals, dated at 
the Upper Oligocene, Miocene and Pliocene and up to 
1,300 m thick. Limnic brown coals, both hard and soft, 
are present throughout the section in the form of dis
continuous layers and lenses 0.2-0.5m thick (up to 
2 m thick at the most). The character of sedimentation 
in that intramontane depression with highly mobile floor 
was, however, rather unfavourable for formation of thick 
and extensive brown coal layers. 

The conditions of sedimentation of molasse Miocene 
rocks in the N owy Sącz basin were similar to the above 
mentioned (11). The basin, developed on flysch series 
of the Magura nappe, is filled with Miocene continental 
sed1ments over 500 m thick and comprising numerous 
bwwn coal intercalations and layers up to 2 min thickne_ss. 
Fn:-..h-water Miocene sediments are ovedain here by a thin 
complex of brackish and marine Lower Badenian ones. 

Fig. 3. Sketch geological cross section through Tertiary coal-bearing 
formation in south-western Poland. 

1 - Quaternary, 2 - Pliocene, 3 - Miocene, 4 - Oligocene and 
locally, Upper Eocene, 5 - brown coals, 6 - dislocations, I-V -

groups of coal layers, PAL - Paleozoic, ME - Mesozoic. 

Ryc. 4. Przekrój geologiczny przez zaburzoną glacitektonicznie 
trzeciorzędową formację węglonośną w zachodniej Polsce - złoże 

Babina (wg 5, nieco zmieniony). Objaśnienia jak na ryc. 3. 

Fig. 4. Geological cross section through glacitectonically disturbed 
Tertiary coal-bearing formation in western Poland - Babina de
posit (after 5, somewhat modified). Explanations as given in Fig. 3. 
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In the Grudna Dolna basin, marginal part of the Outer 
Carpathians, folded rocks of the Krosno flysch are over
lain by marine molasse sediments of the Lower Badenian, 
with fresh-water ones at the base. The latter comprise 
a brown coal layer up to 3 m thick. The Grudna Dolna 
Miocene is thrusted over the Miocene of the Carpathian 
Foredeep, along with the flysch. 

CONCLUSIONS 

It follows from the above review that deposits and 
occurrences of brown coals in Poland are related to sedi
mentary platform cover and molasse sediments in the. 
Carpathian Foredeep and intramontane depressions. Brown 
coal deposits characterized by the highest thickness of 
coals, extent and resources are related to the Tertiary brown 
coal formation, developed in area of the Central-European 
Paleozoic Platform (Figs. 1 - 2). Characteristic features 
of this coal-bearing formation include: 

- the presence of continental and brackish sediments 
markedly varying in lithofacies; 

- thickness varying from about a dozen meters to 
some hundred (400-450 m); 

- small number (up to 10) of coal layers; 
- coals confined to middle and upper parts of section 

of the formation (Middle and Upper Miocene); 
- coal layers are markedly varying in thickness, 

attaining some dozens or over . somewhat over 1 OO m in 
thickness at the most; 

· - the layers are almost .horizontally arranged, with 
low angle dip towards center of a basin and disturbances 
due to faulting are relatively rare; 

- layered brown coal deposits are faiily extensive, 
up to several hundred kilometers in area and the · mode 
of development of coal layers appears highly uniform; 

- lenticular brown coal deposits are developed in 
local basins and they may display high variability of coal 
layers; 

- brown coals are represented by the group of soft 
coals, usually earthy and xylith ones; coal metamorphism 
( diagenesis) is not advanced and its diff erentiation is 
reflected by changes in humidity; 

- the whole formation or its part is often scoured 
or glacitectonically disturbed. 

In the area of the Central-European Paleozoic Platform, 
especially in south-westem Poland, conditions were ge
nerally favourable for accumulation of phytogenic matter 
in the Tertiary. Areas situated in the foreland of block
-uplifting Sudety Mts were characterized by increased 
rate of subsidence in the Late Paleogene and Neogene. 
The rate of subsidence was, however, varying laterally, 
depending on differences in mobility of individual base
ment blocks. It seems that the hulk of brown coal deposits 
are concentrated at the contact of blocks subjected to 
movements diff ering in signs. Wheri sedimentary condi
tions were favourable and the subsidence compensated 
by sedimentation, thick layers of coal-forming matter 
were originating. Accumulation of phytogenic matter 
was facilitated by paleogeographic-facies and climatic 
conditions, making possible intense development of vegeta
tional cover. 
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STRESZCZENIE 

Złoża i wystąpienia węgli brunatnych w Polsce są znane 
w osadach jury dolnej i górnej, kredy górnej i trzeciorzędu. 
Przemysłowo wykorzystywane złoża węgli brunatnych wią
żą się z miocenem rozprzestrzenionym na Niżu Polskim 
(ryc. 1). 

Dolnojurajskie węgle brunatne są związane głównie 
z osadami śródlądowymi, występującymi w obrębie kom
pleksów litostratygraficznych różnego wieku - od hettan
gu po toark. Powstały one podczas transgresywnego sta
dium rozwoju mezozoicznego kompleksu osadowego po
krywy platformowej. Podobny charakter mają górnoju
rajskie utwory bagienne z okruchami węgli brunatnych, 
z południowej części niecki lubelskiej. Górnokredowe węgle 
brunatne występują w niecce północnosudeckiej, w obrę
bie zespołu warstw, który rozpoczyna regresywną fazę 

rozwoju epiwaryscyjskiej pokrywy osadowej w tej części 

Polski. 
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Węglonośne utwory trzeciorzędowe rozciągają się w 
Polsce na obszarze trzech jednostek geologicznych: epi
platformowego trzeciorzędowego basenu północno-zachod
nioeuropej skiego obejmującego Niż Polski, alpejskiego 
zapadliska przedkarpackiego oraz alpejskiego pasma kar
packiego (ryc. 1 ). Powstanie trzeciorzędowej formacji 
węglonośnej Niżu Polskiego wiąże się z ogólnymi prawi
dłowościami rozwoju osadowej pokrywy platformowej. W 
paleogenie dominują epikontynentalne osady morskie cy
klu regresywnego przerwanego kilkoma epizodami trans
gresywnymi (ryc. 2). Paleogeńskie węglonośne osady kon
tynentalne synchroniczne z formacją morską mają cha
rakter podrzędny. Neogen, miejscami z górnym oligoce
nem, jest reprezentowany przez śródlądową i brakiczną 
formację węglonośną, która ku stropowi przechodzi w 
formację ilastą (ryc. 2). 

W profilu trzeciorzędu na Niżu Polskim występuje 

1 O poziomów węglonośnych zwanych grupami pokładów. 
Różnią się one rozprzestrzenieniem, liczbą pokładów wę
glowych i miąższością. N aj większe znaczenie gospodarcze 
mają węgle środkowego i górnego miocenu (ryc. 2). Węgle 

· trzeciorzędowe rozprzestrzeniają się na znacznych ob
szarach Polski zachodniej i środkowej w formie pokła

dów i rozległych soczew leżących prawie poziomo (ryc. 3). 
Niektóre 'Ii! złóż pokładowych zostały · wtórnie zaburzone 
glacjalnie (ryc. 4). Niewielkie wystąpienia i złoża trzecio
rzędowych węgli brunatnych są znane w . molasowych 
osadach karpackiego rowu przedgórskiego oraz w za
padliskach śródgórskich na terenie Karpat (ryc. 1 ). 

Z przedstawionego przeglądu wynika, że najwięks'Zi! 

pod względem zasobności złoża węgli brunatnych w Polsce 
związane są z trzeciorzędową formacją węglonośną rozwi
niętą na platformie · paleozoiczn~j (ryc. 1, 2). 

PE3K>ME 

MecTopO>KAeHVlff VI HaKonneHVlff 6yporo yrnR B nonbUJe 

HaxoARTCR s ocaAKax HVl>t<Hei:1 VI sepxHei:1 t0pb1, sepxHero 
Mena VI TpeTVl'-IHOfO nepVIOAa. npOMblWneHHO VICnOflb-
30BaHHble MeCTOpO>t<AeHVlff 6yporo yrnff CBff3aHbl c MVIO

ueHOM pacnpocTpaHeHHblM Ha nonbCKoi:1 HVl3MeHHOCTVI 

(pV1c. 1 ). 
HV1>t<Het0pcKV1e 6ypb1e yrnVI CBR3aHbl rnaBHblM o6pa-

30M c Me>KKOHTVIHeHTaflbHblMVI ocaAKaMVI pacnpocTpaHeH
HblMVI B npeAenax f1VITOCTpaTV1rpa~V1'-1eCKVIX KOMnneKCOB 

pa3Horo B03pacTa - c reTTaH>KCKoro /}.O ToapcKoro R py

ca. 0HVI o6pa3osanVICb BO speMR TpaHcrpeCCVIBHoi:1 CTaAVIVI 

pa3BVITVlff Me3030HCKOro oCaAO'-IHOro KOMnneKca nnaT~op

MeHHoro noKpoBa. noA06HblM xapaKTepOM OTflVl'-latOTCff 
sepxHet0pCKV1e 6onoTHb1e oTno>KeHVIR c 06noMKaMV1 6y

poro yrnR Vl3 tO>KHOH '-laCTVI 'nt06enbcKoi:1 MYflbAbl. Bepx
HeMenosb1e 6ypb1e yrnVI HaXOĄ.ffTC.ff B cesepHoCyAeTCKOH 

MYflbAe s npeAenax KoMnneKca nnacToB, KOTOpb1i:1 Ha'-IVl

HaeT perpeCCVIBHYtO ~a3y pa3BVITVl.ff 3nV1BapV1CL,IVIHCKoro 
ocaAO'-IHOro noKposa B TOH '-!aCTVI nonbWVI. 

YrneHoCHb1e TpeTV1'-IHb1e oTno>KeHVl.ff pacnono>KeHbl 

s nonbwe Ha TeppV1TopV1V1 Tpex reonorn'-leCKVlx eAVIHVIL.I: 
3nVlnnaT~opMeHHoro TpeTVl~Horo ces~po~anaAHoespo

nei:1cKoro 6accei:1Ha, oxsaTb1sat0utero nonbcKyt0 HVl3-
MeHHOCTb, anbnV1i:1cKoro npeAKapnaTcKoro nporn6a VI anb
nV1i:1cKoi:1 KapnaTcKoi:1 uenV1 (pVIC. 1 ). 06pa3osaHV1e TpeTVl'-1-
HOH yrneHOCHoi:1 ~opMaL,IVIVI nonbCKOH HVl3MeHHOCTVI CB.ff-
3aHo c o6utVIMVI 3aKOHOMepHOCTffMVI pa3BVITVlff ocaAO'-IHOfO 

nnaT~opMeHHoro noKposa. B naneoreHe npeo6naĄat0T 

3nVIKOHTVIHeHTanbHble 'MOpCKVle ocaĄKVI perpeCCVIBHoro L,IVl

Kna, npepsaHHoro HeCKOflbKVIMVI TpaHcrpeCCVIBHblMVI 3nVl-
30AaMVI (pV1c. 2). YrneHoCHb1e KOHTV1HeHTanbHb1e ocaAKVI 
naneoreHa CVIHXpOHV1'-1eCKV1e c MOpCKOH ~opMaL,1V1ei:1, VIMe
tOT BTopocTeneHHblH xapaKTep. HeoreH, a MecTaMVI VI sepx-

~ HVIH onVlroueH, npeĄCTasneHbl Me>KKOHTVIHeHTanbHOH VI 

6paKV1'-1eCKOH yrneHOCHOH ~OpMaL,1V1ei:1, nepexoĄ.Rutei:1 Bbl

we B rflVIHVICTYtO ~OpMaL,IVltO (pVIC. 2). 
B pa3pe3e TpeTVl'-IHoro nepV10Ąa Ha nonbCKOi:1 HV13MeH

HOCTVI HaXOAVITC.ff 10· yrneHOCHblX ropV130HTOB, Ha3blBae
MblX rpynnaMVI nnacToB. OHVI 0TnV1'-la1-0TCff Apyr_ OT Apyra 
pacnpocTpaHeHV1eM, KOflVl'-leCTBOM yronbHblX nnaCTOB VI 
MOLJ.tHOCTbtO. 0CHOBHOe X03ffi:1CTBeHHOe 3Ha'-1eHV1e VIMetOT 
yrnVI cpeAHero VI sepxHero MV1ot..1eHa (pVIC. 2). TpeTV1'-IHb1e 
yrnVI pacnpocTpaH.fftOTC.ff Ha 6onbWOH TeppVITOpVIVI 3a

naĄHOH VI ueHTpanbHOH nonbWVI B ~opMe nnaCTOB VI 6onb
WVIX, no'-ITVI ropV130HTanbHblX nVIH3 (pVIC. 3). HeK0Topb1e 

nnaCTbl 6blf1VI BTOpVl'-IHO HapyweHbl ril.ffL,IVlanbHblMVI npo

ueccaMVI (pV1c. 4). 
He6onbliJV1e HaKonneHVl.ff VI MecTopo>t<AeHVIR TpeTVl'-1-

HblX 6ypb1X yrnei:1 HaXOĄ.ffTC.ff B MOnaCCOBblX ocaĄKax 

KapnaTCKOH npeArOpHOH snaĄVIHbl, a TaK>Ke B Me>KropHblX 

nporn6ax Ha TeppV1TopV1V1 KapnaT (pV1c. 1). 
1113 npeĄCTasneHHOro BblWe o63opa BVIAHO, '-ITO CaMble 

6oraTble MeCTOpO>t<ĄeHVl.ff 6yporo yrn.R B nonbWe CBff-
3aHbl c TpeTVl'-IHOH yrneHOCHOH ~OpMaL,1V1ei:1 pacnpocTpa-· 
HeHHOH Ha naneo30HCKOH nnaT~OpMe (pVIC. 1, 2). 

ANDRZEJ RÓŻKOWSKI, TERESA RUDZIŃSKA-ZAPAŚNIK 

Geological Institute, Rakowiecka 4, 00-975 Warsaw 

POCHODZENIE WÓD PODZIEMNYCH 
W GÓRNOŚLĄSKIM I LUBELSKIM . ZAGŁĘBIU WĘGLOWYM 

Badania hydrogeologiczne rozpoznawanych i eksploa
towanych złóż węgli kamiennych Górnośląskiego i Lubel
skiego Zagłębia Węglowego (GZG i LZW) w ostatnim 
dwudziestoleciu <;lostarczyły wielu informacji dotyczących 
kształtowania się środowiska hydrogeochemicznego w 
utworach karbonu produktywnego i jego nadkładu. Po
zwoliły one na wyciągnięcie wniosków o pochodzeniu 
wód podziemnych w obu tych zagłębiach. 
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Studia nad chemizmem wód podziemnych i ich po-
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chodzeniem w rejonie GZW i LZW były przedmiotem 
wielu publikacji, m.in. N. Oszczypko (14), B. Paczyńskie
go i J. Pałysa (15), J. Pałysa (16), A. Różkowskiego i K. 
Przewłockiego (23), A. Różkowskiego i T. Rudzińskiej 
(24), A. Różkowskiego, T. Rudzińskiej i S. Bukowego 
(25) oraz Vu-Ngoc-Ky (29). Wyniki najnowszych badań 
pozwoliły autorom niniejszego artykułu na weryfikację 

istniejących koncepcji lub ich rozszerzenie. 


