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Stratigraphy ,and paleogeography 
of the N am urian in the Polish .LoUJland 

AElS'l.'ICACT: A · deS'CI"iption is 'gi'V'en of the Carbondiferous !from the' lPolish LOWIland, 
with Sp~cialstress ~aid on 1lhe Namurian whose most eomplete- development OCCW'lS 

in the Luiblin Caa::bo.nilfel'ous hasilll. 1'he :strattiJgraphy of the INamurian dEIPosits from 
that area is based 'on macrofauna -chiefly on goniatites. iMosiof thetgoniatite spe­
cies, Iparticutarly t'he !Upper Namrurian ones, ,are 'here dli'l"st Ireported from Poland. 
This helped t-o !Separate the Namurian B from the Namurian C and to distinguish the 
sulbstag~s .;md ,goniatite zones lkIIlown !from 'the ciassica:l Natnurian areas of western 
Europe. 1'he lithology I/md ''the 'sedimentary !processes 'at the N,ammllill. 'in the lLu'blin 
basin a'l"ea'jso ;raported. A description is, moreover, ,given: of 'bheCar-booiiferous de­
posits from north-western Poi1and, the Sudetes and their tforefield, ,as wel1'as 
from ~he Sillesia~Ora,cow bllJ.sm and the lMiedh6w dapressioo.- Some areas outside 
the 'Polish territory, i.'e. ilWgenand lMecldenJbur,g ,going north-west, and the lNOIV­
-Volhyniabasin ~ing sout'h-east are discussed. The Namurian 'Paleogeography in 
!Poland is lPTesented Wn cOT'l",elation iWilbh the development of the paa:ailic Upper Car­
bonilferoU!s bllJSl.ins in the SUibvariscan tfO'l."edeep of ,western Europe. The probability 
CXf the existence Of ~ections ibetween rtlhe Namurian basin ,of !Poland and western 

and ea'stern Europe is ,considered. 

INTRODUCT]QN 

Pr~ectin,g for mineral resources has !been carded out increasingly 
du;rmg 'the last decade by the Geological 'Survey of ,poland. iln addition to 
supplying clues for the solution of numerous geological and structural 
problems the lP'~g wol1k: has also yiJelded rich material for strati­
graphic 'investiga'tions, i. al. for those of the Carboniferous system. 

The material ,obtained from 'the Luiblin Carboniferous basin has 
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greatly enlal1ged Qur iknowledge Qn the deposits of that system. The re­
sults have been presenJted in numerous !puiblications. 

The Carlbonirferous deposits in, 'the 'INov-VQlhynia- and the Lublin 
basins were discovered by PrQfessor Dr. Jan Samsonowicz and it was 
he who ,encouraged the present writer to talke up the study of this system. 
Moreover, her elaboration of the earlilest post-war borehl()le marterial, con­
taining Carboniferous deposits, was lilkewise carried out under the guidan­
ce of Professor Samsonowicz. 

All dataconcern.ing the !8ilesia,n., ~d • .still m.ore particularly the 
Namurilan, f,rom the IPolish Lowland, accessible :by the middle of 1968, 
hav'e been !presented .in this work They are Ibased on the wrilter's .own 
investigatiQIlS that had heen continued fora full 1'5 years, as well as on 
pulblislhed and arch'ival woIiks of .other eXlplorers in this field. 

!Particulir a ttEmtLon . has Ib®'il paiq to the N amu~lan se-ties and its 
swbdivision on . the basis "o()ifihe g<miatite Ifawna mos:t ()tf whose species 
have never lbef,dre been .identified ID Poland. 

The preparation and c()tmp,letiion of the present paper could .be 
br9ughtto an ,end thanks · to the friendly help of many pel'SOlIlS ·and insti~ 
tutions who ikindly provided the writer with Iboreh.ole material for . ela­
boraltion. 
. Special tb:anlks are due to Pr.ofessor Dr. E. lPassend()tmer f'or the 

gracious assistance offered througlhout the !preparation. of the present 
paper. 

Cordilalap;preciati'Q[l also goes to the writer's colleague tOr. L., Teller, 
for his long co..operatfoo. in ' the elaibonitiOlIl 0If borehole material and 
the discussion of pertiinellllt p:oolblems. 

FoOl' thE- acceesto ,boreholematerial, mdispen:sible foOl' the comple'tion 
of ' the present w.ork,' sincere thanks must :be rendered to the Directors of 
the :Instiltu'te Of G~logy, ,the Oil Research Survey in Warsaw a.swel1 
~s to the staff of the Oil iResea'rch Survey iri ' Plla, Wolomin and Jaslo. 

The present w()trk \has :been prepared andc()tm,pleted in the strati­
graphic Laboratory ofth,e ,Institute of GeologicallSciences, P()tlish Aca­
demy ()tf Sciences. Mr. 'R. Adamilk and Mr. S" Tyborowski of the Labo­
rat.ory's statfif must ,be thanked foOl' the photography and help ini!1lustra­
tions. 

During her visits abroad: in Great Britain, France, Belgium, Czech-a­
s1ova1kia and the S()tviet Union, the writer was kindly dflfered the oppor­
twnity to discuss a number of .' stratigraphilc . problems with various 
specialists, and toO examine Carboniferous profiles and monographic faunal 
oollectioQlll. This proved . most helpful in .the soluti()tn of problems IOn the 
stratigraphy df the Polish Carbonilferous,and the writer desires once 
IIlore to express h.er siincere appr~iatio.nto all those persons and 
instituti()tns. 



S'IIRATIGRAPHY AND (P.ALEOGEOGRAlP~ OF T·RE N-AMURIAN 611 

DEFUtNlIrrn1O!N OIF 'TIHE LNAM'URiJ1AN .ACNtD :I1TS POSiF1'iIlON 
IN THE iliNTEiRNA'IIIONAL CLASSI;F]cAT1JON OODE OF ICARBONIlFEROUS 

'STRATIGRAPHY 

The ·occurrence .of 'the Namurian, as a stratigxaphic unit .of the Car­
boniferous system, has been established at successiv:e meetings of the 
Heerlen Congresses. 

The IUpper boundary of the Namurian was placed during the 19~7 
meeting of the Heerlen Ccmg,ress {Jangmans 19'2H) at the bottom of the 
marine horizon wiith Gastrioceras, subcrenatum (Freeh). In. the Rhine­
-Westphalia ;basin this h.orizon represents the top ,of the Sarnsbank layer. 

The lower boundary was clearly defin·ed during the · 4th Heerlen 
Congress iln 1'9158 (vide van Lecikwijclk 1196101). :It consists df Iberds chaJrooteri­
zed Iby the first appearance of Cravenoceras le ion iBis . . 

The mode of determilning these two iboundar1es, differs in result of 
differences in: sedimentary condilti.ons during the Lower and the Upper 
Namurian. In what theuptper boundary is concerned, theCa,rbonitferous 
deposits in this part of the profile are characterized :by a predominance 
of the continental facies. The short lasting episode of marine transgression 
which very dMinctly Ibroke 'Up 'the monotony of the cont:i:ne!rital sedimen­
tation, was taken :iJn.to account 'While determining the Namurian/Westpha­
lian bounda,ry. The Samsbank .J.ayer, its ibottom included, represents the 
continental fades of the iNamuTian, wihile its top iIn Ithe marine facies 
already Ibelongs to, the Westphalian (begimting of 1Jhe Westphalian). 

The lOwer boundary 'of the N'amul'ian, deposits formed durinlg the 
long-lasting period of marine sedi!mentation which embraces the entire 
Lower Carboniferous as well as a parlt of the Upper Carboniferous. Ac­
cordingto the suggestions made at the 4th Heerlen Ooingress, the Na­
murian/Visean boundary will pr.obaibly he more closely determined as 
new goniatite sites are discov·ered, contailning not only the index speeies 
(Cravenoceras leion Bis.) burt also its subspecies with a more restriClted 
vertical range. 

A historical sketch concernmg the difif·erentiJation oithe NamlUrian, 
originally in lihe Belgian province of Namur, is given in the Lexique strat. 
inter. (19671). -

The followmg subdilvisions of the Carbonif.erous in western Eur~e 
were accepted at the 4th Heerl,en Co.ngress in 11900: . 

Dinantian 
!(iLowerCarboni!ferous) 

(Strunian) Tournaisian Visean 

Silesian 
:(iUpper Carbonirferaus) 

Namurian Westphalian. Stephan,ian 



Chart 1 

The stratigraphic subdivisions of the Carboniferous system in USA, NW Europe and USSR 

USA I NW EURO}?E I USSR I USSR" 

Virgilian Orenburgian :uPPER I 
Stephanian Gzhelian 

Missourian Gzhelian CARBONIFEROUS 
--

Desmoinesian Westphalian D 
- Moscovian Moscovian 

PENNSYLVA- Atokan Westphalian C . UPPER 

NIAN MIDDLE CARBONIFEROUS 
Westphalian B SILESIAN * CARBONIFEROUS 

Morrowan Westphalian A Bashkirian - Bashkirian 

NamurianC 
-

NamurianB 
lacuna 

I 
Namurian Namurian 

- . 
Namurian A (A+B) (A+B) 

Chesterian 
LOWER LOWER 

MISSISSIPPIAN 
Meramecian Visean Visean· CARBONIFEROUS Visean CARBONIFEROUS 

Osagean Tournaisian D1NANTIAN 
Toumaisian Toumaisian 

I Kinderhookian Strunian 
-

. • Name for the Upper Carboniferous of Western and Central Europe, suuCsted by the Polish stratiarapher S. Z. Stopa at the IV Heerlen Congress and accepted by the Interna. 
tional Geological Congress at Copenhagen in 1960 . 

.. New proposition of the subdivision of the Carboniferous sYstem in USSR (Stepanov 1968). 
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'In North America the Carboniferous is likewise divided into two 
parts: the Mississippian and the Pensylvaniam., Ibuttheir !boundaries do 
not coincide with those of the Dinantian and the Silesianin western 
Europe . 

. In th,e USSR the CarboniferQus is generally subdivided into three 
parts: the Lower, Middle and Upper; the Namurian being there included 
into the Lower Car'boniferous. It sh~ld :be noted that the la test pl1opo­
sitions of the Soviet authors suggest the bipartite division of the Cal1bo­
niferous system ~tepanQIV 1968). 

An attellljplt'to correlate these three modes of classification is pre­
sented in chart 1. 

The suggestions of tAmerican ,geologists to raise the Mississippian 
and the 1Pensylvanianto the rank of systems were nQt accepted by the 
Heerlen Congress (Jongmans 1952). Hence, the Ca,rboriiferous has retain­
ed its rank of a system. According to the resoLutions 'of the 1960 Inter~. 
national Congress at Copenhagen, the Dinantian, Silesilan, 'Mississippian. 
Pensylvanian, the Lower-, Middle- and Upper Carboniferous, are regarded 
as sub-systems \(vide 'van Ledkwijdk 119,6i4a), hut this term has iIl,ever as 
yet been officially accepted. . 

Units lower in rank, such as the Namurian, are called sedes in 
the official nQmenclature. Therefore, we should refer to the N amurilm 
series, corresponding ,to the Namurian period (van Lectkwijdk 1'9160, oI9641b). 

SUBDIV!ISIQN OF THE NAMURIAN 

At the 2nd Heerlen Congress in 19;3'5, the Namurian was subdivided 
mto 3 U!Il'iJts (Jongma!llS & Gothain. 1'9317): [NamuI"liatn A, lB, C correp:mdoing 
to stages in chronostra tigraphy. 

The IboUlIldades of the A, !E, C stage1s had not then been so accura­
tely defined as the lower and upper boundary of the Namurian series. 

The Namuriaill surbdvisions were based on gQniatites which hav'e ;been 
worlked out in considera:ble detail; especilally in Great Britain, Belgium 
and Germany. 

The iNamurian stages A, Band C are ch~racteriz.ed ~by the following 
goniatite genera: 

. Stage -

Namurian 0 
Namurian B . 

. Namurian A:. 

Genus I(of goniatites) - index 

Gastrioceras 
Reticuloceras 
Homoeeras 
Eumorphoceras . 

I(with symbol ·G) 
" " . R) . 

. " " H) 
" " E) 
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In later works by British geologists the stages were subdivided into 
gonia tite 6U!bstages, zones and subzones and the_ boundaries between these 
straUgraphic members were clearly defined. 

~e subdiviSions for Belgium and Great Britain are shown in chart 
2. This chart also specllies the goniatite ~'pedes that occur in the particular 
Namurian 'zones of western Europe. 

Chart 3 shows the sequence of the goniatite fauna in the USSR. 
As the chairman ,of the International Carbonilf-erous Stratigraphic 

Commission, van, Lecik:wijclk. called upotn all ,the straiigra!phers f.or unifor­
mity in the division of the Cariboo:riferous system into smaller stratigraphi'~ 
units, at least in wfhat EuropE! is concerned. With respect to the Namurian 
d Belgium, he suggested to abandon the subdivilsion heretofore currently 
~ in Belgian publkations: Assise d'Andenn,e and Assise de Cho'kier. 
Van Leokwijclk proposes Ito introlduce new subdivisions o'r the Namurian, 
s-uch as are IIlQW accepted :in Great Britain where the name "lMiHst<me 
Grit" is no longer used as a stratigraphic term for the Namurian. 

In the USIS!R Ithe Namurian is included into the Lower Carboniferous 
but this is suggested Ibythe general subdivisions -of the Carbonitfer-ous 
in that country. 

Quite rec'ently some writers in theUlSSR !proposeabipa,rtite division 
.of the' Callb()niferous. While stressing the greaJt significance of the gonia­
tires in matters of detailed -stratigraphy, atnd discuSsing theiir chief 
evolutiiOil1ary stages during the CarbOil1iferous, Ruzhencev 1~19'6'5) arrives 
at the conclusion tha't a bipartite division of this system i,s more correct. 
A chronological analysis of the evolution. of Ca:rlboniferous goniatites has 
led that author to the ,following conclusions: 

1) TIh,e lower boundary of the Calibonitferous system ought to be 
placed at the base ofth'e Gattendorfia goniJatite stage, the upper one in 
the top of the Orenburgian stage. 

2) Five principal st~ges are distinguished by the above author in 
the Lower Carboniferous: Gattendorfia, Tournaisian, Saurian, Visean and 
Namuriian; four stages in the U!pper Carboniferous: Bashlkirian, Mosco­
vian, Zhigulevian and Orenlburgian. 

Quite apart from the views of Soviet authors as regaros the lower 
boundary of th'e CarbonifellOus system which is still an open question -
as it is . i:p western EuroiPe - they all agree 1Jha t ·the boUlIldary between 
the Loweraind the Middle Ca~boniferous corresponds to tha t 'between. 
the N amurian and the Bashldrian. 

Beside,s Huzhencev '~19615~ a proposition cfor the b1partite division of 
the Carbonif,eroussystem is likewise suggested ,by Stepanov :~1,91618). In his 
()pinion, in the development ,of ioraminifers, corals,:gonia'titesand bra­
chiopocis,there are two very distinct evolutionary phaseswhilchmay be 
taken asa reliable basis for the diff.erentiation of · series. A number of 
su'bphases may be -observed wi1Jhin theseevoluti-onary !phases, reasonably 
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sll.gIgesting their subdiIVisiortinlto smaller stra:ti:graphi~ units, i.e. stages. 
Simultaneously,hQlW'ever, Stepanov stresses the difficulties hampering 
the separation of the Ca1'lbonfferous ()in . the basis orf the fauna,both in 
the Donetz ibasin :and Siberia or Kazakhstan. Thealbove author thinlks 
that the ibi/partite division of the CarooniIferous is reliably justified Iby 
tlhe general geological develqpment of the IGldbe at that time. The lower 
part of that system which precedes the ev~nts of the Hercynian orogenv. 
represented the thalassocratic perioo. This is charaClterized ·by widespread 
marine tralIlSgression whose .. maximum develqpmen t occu:r:red _ during the 
V:i.sean.The upper part .<ld: that system, connected wilth the Hercynian 
orogeny, is characteriiedby strong differentiation -of the paloogoographic 
conditions and it represents the geocratic period. So distinct a change in 
cooidiltions, reflected in the paloogeography and sedimentation of the 
Upper Carboniferous, ma~.s, so to say, a naltural \boundary not only 
between the Middle and the Upper rpaleozoic but likewise between the 
individual divisions of the Carboniferous system. Together with other 
explorers of the USSR, IStepanov includes the INamurian (sensu N'amurian 
A and B) intO the Lower Carboniferous, similarly as it is accepted :by the 
American ,geologists, whille the boundary ,between 'the Lower. and Middle 
Carboniferous is placed by him attille ibase of the Bashkilrian stage {i.e. 
at the ,base of INamunan C ' of the west-Eur.opean division). According 
to Stepanow, the Upper Carbonff·erOus would be represented by the 
Bashlkirian, Mosoovian and Zhigulevian stages. He does not thinlk the 
separatilQn of the OrenlburgiaIl. stage a,s fully justiIfiable. Stepanov's new 
subdivision of the Ca1'lboniferous system is shown in chart 1. 

The Namurian in the USSIR corresponds to the Namurian A and B, 
while the lBashkirian is an equiJvale.nt .of ' Namurian C and Westphalian 
A and 'B of the west European SU'bdivision. 

DuriJIlg the last score or so of years the Namurian prob~em has been 
greatly stressed by the geologists of thetJaSR" and its sepa'ration has 
been largely debated. . 

!in '19514 a conference was held in Kiev to discuss the position of the 
Namurian and its stratigraphic scope in the Carboniferous system with 
re~p'ect to the prdblem of the boundary Ibetween, the Lower and tille 
Middle Carbonifer.ous within the European lPart ,Of the Soviet territOry. 
Numerous ;papers presented at . thris conference oon'taiilned the results 
obtaiJIled from the in.vestigations of various faulllal :groups (foraminiifers, 
corals, brachiopods, pelecypods, Igoniatitesi) and of the flora from profiles 
bo:r:dering on, the Lower and Middle CaI1bonirf,erous iIn the [)onetz ibasin, 
the Russian platiform, the lNw-Volhynia basin, the Urals, etc. 

Two distinct points of view were comprehensively discussed (vide 
Trudy soveSCalnJ.ja 19517) cancenruing the .boundary betwe€!Ili the Lower 
and .the · Middle Carboniferous, and the alternative of retaining or 
cancelling the iNamurian stag·e in the stratigraphic code oftheUSSIR: 

t · 
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1) One view postulated to retain . the Namurian stage ~amuri~ A 
and B~ood aSSign it to the· Lower Ca,rbonliferous \(ILi'hoovitch, IRotay, 
Teodorovitch, Semichatova, lPogodina et al.) . 

.. 2? The .other view postulated to cancel the Namurian stage and ,to 
include its lower parti'nto the Viserun as a separate stratigraphic unit, 
while the upper part (~amurian B and 0) Shauld be included into the 
Bashkirian sta.ge of the Middle Carboniferous ~Aizenvei'g, ShuLga, ;Ejnor, 
Ja,rcerva, Bilylk ,et al.). 

At the 4th 1(1'9518) Heerlen Oongress, also subsequently at the Inter:" 
national ~l'9t60) Geological Congress atCopenha~en, the Soviet geologists 

Chart 3 

NAlIURIAN GONIATITES OF THE· USSB • 

G.Bubcrenatum/Free~1 
•••• ,; ••• 0 •• ~ •••• ••••••• •• 

G;ef •. mar1anumlVern.1 /DB, U,OA/,G. karpinsld.1 Yan. /DB, UI ,Schartym1tes barbota,nu~ Varn./DB, TJI 
VerJ;leui1.1te~ verneuili Yan./DB,TJ/,Verneuil1tes .murch1soni Libr./UI 
Branneroceras branneri ISm1th//DB/,Ste.nopronor1tes uralens1s/Karp.}/DB,UI· 
R. /Bil1ngt11 teslsUP'IrbillnSueB1s. /DB, TJI ,A.~ff. vanderbec 1ta1 I.udw. /DB, OAi ... 

G.eancellatum B1s./D~, U,OAl,G.martill1 Schm1dt/DB, TJ,OAl,G.eumbriense. Bh./DB,OA! 

R; /.BiJJ.ngu:ites/bilingue/Salt. I/UI ,Ht.divsricatus/!iin:d/ /DE, TJ/,Ht.inostranzewi Kai'p./DB, U/ . 
Pros~umardites karpinJ;lkii Raus./U.,OA/,Ht.sc~ense Libr./TJ/.Ht.surananse Libr./UI 
Pros~Umardi tes .u.al1cus . Libr. IUI ,Stenopronor1 teB ferganens1s Raus. /DB, OAI . 

R.reti<JulatlimlPtdll. I /DB; I,OAl,R;murc~1s0Jlj Libr./UI,Bashldrites diecoidalisLibr. /DBI 

B,eoretieulatum Bis./UI 
R, ef.lnc~"tans/Phill. / /DBI ,H. aff • st~1olatum/phj.ll, / /DB ,OAl· 

Pseudohomocer,;:s ef. smi thl/.Brown/ IU,OAl,Pseudohollloeera" latissilllWli Libr. /TJY . 
Pseudo~omoeeras ugamense Llbr./OAI . -
H.aff.beyriC~an~ Kon./TJ/,H.beyrieh1anum Kon:var.biplex Haug 10AI 
H,beyrich1anumKon.var.aff,coronata Haug/OAI 
Uralopronori.te~ mi·rus Libr. ITJ/,A~glabrum/BiS. IIOAI 
cf.Nuculocers~ nueulum Bis.IDBI 
Ot.nitito1des Bls,/OAI 
Eumoip~oeeras cf.bisulcatum Girty!OAI 
Or.eowlingense Bia./TJ,NZ,OA/,Cr.aff.riehardsOnianum Girty/TJ,OA/.Or.inconstans Libr.!NZI 
Or.beachevense Libr.IDB/,Pros~umardites arctieus ·Libr.!NZI 
Or.petrencol Libr.!NZ/,Or,petreneol var.gorbovensis Libr.!NZ/,Or.septentrionale·Libr.!NZI 
Or.arctlcum Libr./NZ, UI,Cr.arcticum var. berkh:i Libr./TJ,NZ/,Or.aroticum var.lllultistriata Libr./U,NZI 
Or.arctlcum var;aperta Libr.!NZ/,Cr.arctieum var.subinvoluta Libr.!NZI 
Berl<b.OOeras boreale Libr.INZ/,Ir1noceras arcuatum Buz~. /Ui,Dolllbaroeanites ·chancharensis Ruzh. tUI 
Rhlpaeocanites librovitchi Ruzh,/TJ/,Megapronorites sakmarens1s Ruz~./TJI 
Dombarites teetus Libr./TJ/,PronoriteB ex gr,cyelolobus Pb1ll./TJ/,Ferganoeeras dombsrense Libr./UI 
I4etac ani te s quinquelo bus /Ki ttl/ tUl, Platygoniatl te s molari s Ruzh, ITJ I, Praedareli te s aktubensi s Ru.zh. /TJ/ 

• Based on:Li~ovitcb 1946,1947,1957,1961;Ruzheneev 1958,1965 

Abbreviations: 

/DBI - Donetz·Basin,/TJ/- TheUrals,!NZ/- 'Novaya Zeml;ya,IOA/- CentrB.! Asia 
, . ' .. . . . - - ' . : " .", ..-, 

A-.-Anthracoceras,Cr •. -Cravenoceras,Ct.-Cra.venocerato1des,G-.-Gaa:trioceras,H ... ~Hom.oceras 

. .lit .-Homocerato1.des ,R,-"Reticulooeras· ........ ". 
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a.greed :not to ruse the term Namurian in a sense different from that of' 
the 2:00. Heerlen Carboniferous Oongr,ess I( 19,315) and to .give a new name 
to the division now mown i!n the USSIR under the name Namurian. 

1E:x:pertsin the ,goniatite fauna of the UlSSR ibelieve it is far more 
na tu'l'al to place the UiPPer bou:ndary oftlhe Namurian at the base od: 
substage G1, than in its top as is cUrl'ently accepted in western Europe. 
Both Libroviitch (1946, 19417, ;1915r7, 1.9'61:) and R'll'zhencev (19158, W615) 
justify this 'by the absence of ,any substantial evolutionary changes in 
the rgoniatites lbetweenzone G1 and ~ I(in western Europe now raised to 
the rank of substages}, i.e. ,at the base of the Gastrioceras suhcrena tum 
rone. Both these authors stroo.,gly stress that the most important changes 
in the evolution of the 'CarfbolIri:feroUB Igonia'tite fauna are observable at 
the Visean,IiN amurian and N amurian/J3ashki~ian boundaries. It is hardly 
possible to quote here all the conclusilve arguments brought forward by 
Librovitch and Huzhencev in favour of their !points of view as r,e.gaoo.s 
hoth the lower boundary of the Carboniferous system and the ooUlIldaries 
of the particular Carboniferous stages. These are based on goniatites 
which have, indeed, ;been recogniized by authors !both from easte,rn and 
western Europe as o:ne , ,of the faunal gI10UpS most important foor the 
stratigraphyof the Carlboniferous. 

Sev,eral interesting pajpers by ISemichaltova ~1'9'62, 1964, 191615,1966) 
also deal with problems concerning the age and the boUndaries of the 
Namurian and Bas~irian sexies. On the basilS of brachiopodsand 'Of the 
evolution of other tfaunal groups the above author likewise believe,s 1fu:at 
the boundary between the Lower and the :Middle CarboniferQUs should 
be placed at the ,bottom of the Bash!kirian sta<g,e. ' 

There is much reliable evidenc-e to justiify the fact that most authors 
recognize the great significance of ' g.oniatites for Carboniferous ibilostrati:" 
graphy, !particularly so of the Upper CarboniferQUs. Indeed; this fossi[ 
group, in spite of its div,ersity, is ciharacterized by very distinct morpho­
logical features, such as outwarid appearance, ornamentation., shape of 
aperture, lobe line etc., also 'by 'strong vertical variability and wide 
g,eographical distr1butioIl. !Particulai-ly the last character is closely 
connected with the nature ,of their individual rdevelOipment. Namely, the 
young ammonites '(lAmmonoidea) while hatching" were 'of microscopic 
dimensions and, in the form of plankton, they could easily he transported 
over a oonsiderahle distance. Though the Ammonoidea require very special 
facial condmo:ris yet thi!s applies first and fOI1emost to young individuals 
which, according to Ruzhencev, need calm and shallow waters, such as 
bays and haffens. Under normal salinity, the malture individuals could 
exist in diverse facial conditilons. To illustrate this Thuzhe.ncev mentions 
tha.t gon.jatites are rather rare on the Russian platform, but those 
encountered there do not 'in , a:ny respeCt differfl"om iformsin ' the' 
geosynclinal areas. 
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,Thus, 'the presence of ,goniatiltes din Catboniierous deposits is very 
helpful in their age detennina tion and correlation with other profiles 
adequately known. UnIlortunately, they do not occur throughout the 
CarboniffeI'OUlS system, at least - as in lP·olaJIld - not thmUlghout the 
profile. Other fa'UllW.l groups din the Carbaniferous ,either occur seldlOIll 
or are of small signiificance. For example, the increasmgly clastic charader 
of the deposits in the VP!l>er Cal"boni:ferous did not farvouT the develop­
moot ,m corals, so ilhalt 1lhis group is ·of liJttle value as an age index. 
Within the group ,of marine pelecYiPods, as a rule most abundantly 
represented in the deposits, the evolutionary changes take place very 
slowly. iMoreorver, with the ·exception of a few species, they have a ,greart 
vertical scope so that they are of no value in the differentiatilon of zones. 
Freshwater pelecYiPocis are more significant in this respect, if the 
par;tkular species can ibe traced over a greater part of the profile. 

Hll'S'DORY OF llNlVlEETIGAT.1IONS OF ~E SILESnA!N 
(FRI()(M THE POUrISH LOWrrJA'ND 

The Upper Carboniferous (Silesilan) deposits of Poland were first 
investigated in the Sudetes r(ILower Silesia basin) and in the Upper Silesia 
basin. Because of the presence there of coal seams these areas are of great 
economic im:Portanoe and. 'this leads to contiinuously increasing geological 
research worlk. 

lThe large ar'ea occupied iby the IBolish Lowland is relativ'ely the 
least known. The iPaleozoic deposits which occur here at great depths are 
covered by Mesozoic and Oeno21oic rr'oClks of oonsidera1ble thic!lmess and 
this hampers theilr adequate knowledge. ISystematic researclh w01'1k in this 
area was started a few yeaTs lbefure the Second World War. 'lIt consisted 
mainly in gravimetric photographs and a preliminary survey of . the 
anomalies in a f.ew boreholes, to a depth of 1,000 m only. Lal'lger-scale . 
investiigations of this area were comm·enoed after 1945 in oOlIllIlJection with 
prospecting work for such mineral resources as coal, ;petroleum and -gas. 

The investigations of the ICarbonirf'e:r.ous in the Lowlands date back 
to the discorvery by Samsonowicz of sediments of that system iin the Lvov­
-Volhynia basin" thence they are here disoossed more at la~e (the Lower 
and Upper Carboniferous jointly!). 

Certain suggestions, " regarding the OCOUTrence of Carboniferoos 
deposits, west of the Ukrainian orystalline massif, harve bean. made by 
Tetyae'V (H}'li2'). He based them on the general ,geological pattern of the 
Europeallli paTt of the USSR, alsoO!n that of oanItral and w€stern EUtrqpe. 
The above ' author supposes . thatt the area ,encompassed hy the nocthem 
margin of the Ukra:iniml massif and the elevation of lKielce and Sando­
mierz foI'IIlB a depression in thesUlbstra'tum of the Mesozoic 'rocks where 
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Paleozoic depos~ts, i.al. those of the Car.boniferous, may !be present. In 
Tetyaev's opin:i:on, 'the Carban.itfero'Us sediments here prQlbalbly resemble 
those occu~ring in the Upper Silesia and Donetz basins. 

It may ibe interesting to note here a remark 'by OhoroszewSki in 
the PhysiogI1aph'ic Memoirs 'CPami~1mdk Fizjograficzny) of 1881 {vide 
Porzyc!ki 19'6'7). Chol'lOSzewSki namely writes that in a borehole near the 
village of Pieczenki, ibetweetn. Kowel and lKiwerce, a. 100 !km E of the 
river Bug, large amounts of good quality !brow.n coal w&e found at 
a depth of 15 m below Cretaceous deposits and 'below conglomerates with 
basalt pebbles, coal which burned liJke anthraciite. It may 'be presumed 
that this coal was Carlbonifemus in age. 

:TheinvestiJgaUonsof lSamsonowicz, begun in V.olhynia, led to the 
reliably documented discovery 'there not only of the Carboniferous ibut, 
moreover, to that of the Lvov~ V.olhynia basiln and the Lublin basin, these 
two ,being :really one entity., 

Beginning with 1'9212, Samson,owicz used to find amOlllJg the basal 
Cenomandan conglomerates, in the drainage area of tihe Horyn in 
VolhY!I1[.a, black chert pebbles w'iJth a Carbondfel'ous faUlIla. In the 'V'idndty 
of Ostr6g ,e.g. th,'ese pebbles were up to 110 cm in diameter. Such cherts' 
were also iknoW!n to Samsonowioz from several boreholes in the Horyn 
basin, as well as from an area lying farther west aooUInd NieSwicz. In 
May, 1931, analogous pebibleswel'e found iby Mm but with diameter twice 
that men tiioned albove. The westward increase in dimensions of pebbles' 
occurring on a secondary !bed contfirmed the supposiJtions ,of Samsonowicz 
that their parentroClks were somewhere in western Volhynia (Vide Ma­
~owski 1'96Q), m the drainage area otf the upper Bug. These -opinions were 
presented at a meetinlg .of ISectilon l[ of the tplolish Academy of Scienc,es 
iJn November, 1'9131, and puhlished the folloOwing year I~Samsonowicz 193i2). 
This ,report contains th,e first list of Carbonitferous fa'Una obtained iIlom 
the pe'bbles, as ·· well as a . sketch map where Samsonowlcz outlined the 
occurrence zone of the ICarbondferous deposits i!n a Mes.ozoic substratum 

. inth'e western foretfield 'of th~ Ukrainian massif. The theoretical as well 
as practical significance of It'he presence of the Cal"bonifel'ous within thils 
area was well stressed Iby Samsonowicz. 

Though the presence of the Car'boniif·e'oous in this al'ea was 'by then 
quite doubtless, its e~loration did not ibegiJn until 191317. The first three 
boreholes, situated at a distance otf 210-1217 km SW of Pe}:cza, reached: 
the Devonian below the Cretaceous. fn F,ebruary l'9r38,the next borehole, 
driHed at Haliczany 300 ikm NW .of Pelcza, was the first to reach fossili­
ferous Carboniferous deposits, without 0001, wnderlyilrug the Oretacoous 
a1 a dep,th of 11'9 m. This was actually 'the first perfectly certain confir­
mation of the presence of the Ca'rbonifeIlous in the !Nov-'Volhynia ibasin 
postulated 'by Samoonowicz . . Moreover, it proved · an important d-i'scQvery 
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with a ,bearing on all thesu'bsequent geological inv'estigations carried out 
on either side of the Bug. 

A detaUed history 'of the Carboniferous irwestigations in this area, 
carried .out Uip to 1913i9, has been presented by Makowski 1('19·62) who was 
at that time workinJg in close cooperation with Samsonowicz. 

Boreholes were successively drilled. W .of a line \from iNieSwilcz to 
Brody, at Tartaikow, Busik, Stojan6w, Cholojow, Kozlow and Zawisznia 
near Soikal. In 1'9Cl9 also at iLaokie, in the south-eastern margin of the 
C'arboru,ferous range, ,and alt Jaktorow and Zadworze, east of lNov. All 
these horeh.oles confirmoo the !presence of the CaI1boniferous, showing, 
moreover, that the lower part of that system is represented. 'by a 100 m 
thick seriies of limestones with cherts. This wasobviausly the alimentary 
area of the chert !pebbles which had been transported by running water 
in pre-lCretaceous time, not ' only to Volhynia but to lPodolia, too. Later 
on, during the Oretaceous transgression, they were introduced m'to the 
basal coo.glomerates of the Cenomanian. 

Adiditianal data .obout the Carboniferous from the above iboreholes 
are ,gilven by ISamsonowiczl(l939, 1946), wihile the results .of these investi­
gations are also :published in papers !by iMatveye,v \~1939---40, 1941). 

Farther information concerning the Carboniferous of Volhynia are 
containoo in another pa!per by Samsonowic'z {1951:). 

The discovery of the Carboniferous in the Bug area aroused oonsi-. 
deralble interest in Europe (vide SchwarZ'bach 1949, Bederke 1942). 

On the ,ground of results obtained by Samsonowicz, fumer investi­
ga tions ,were carried out by Soviet geologists in 19'4{) and 1941. ISeveral 
boreholes were drilled more closely to determine the thicllmess of the 
coal seams. Detail€d lithological and paleontol.ogical analyses were also 
made of all the core material from earlier 'boreholes. The first resull1:s of 
these investigations were pwblished iby Aizenverg et al. in 1946. 

'Research wol'lk in the western Ukraine was increasingly extended 
,be'ginning w,ith [19145, and Ithe area co,vered !by the investigations was 
considerably enlarged,to include BrzeSC and Kobryn I(White Russia) in 
the !lloDth, Torczyn-Olesko in the east, Zadw6rze I~Lv()IV regilon:) in the 
south, and the river Bug in the west. 

In c()l11sequen.ce of the data thus obtained the area to be covered 
by prospec'ti!llJg was subsequently reduced. It had, namely,'beoo. established 
during 1948/419 that the productive Carboniferous coal measures occur 
in,a nanow belt aloog the Bug, from UstHug in the north to Miezreczije 
m the south. 'The districts rich in coal then differentiated are those of 
Volhynia, Sokal, Miezrec'zije or Wiellkomosty, later on Zabuze I(vide Ba­
brov;niik et al. 191612, Zasta'VtIlyj .1'956). 

Itn view oi the fact that Carboniferous deposits had been reached 
in !Poland in borehole Ch-elm ollG-l1, it was deemed necessary ,by the 
geologists ()f the USSR to drill addiltional iboreholes along the right ' banik 
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of tJheBug, starting north .of Ustifugto the south-weSt~rn- lPart of. th~ 
BrzeSC region in White Russia. The object of theseboreholes was to 
detemrlne the northern range of the C'axbonifel"Ous deposits in the aiborve 
area. Two boreholes were drilled i!n 1'957: thatdf Bie,rezcy (approximately 
east Qf Chehn LuibelsldJ) and thart of Huszcza, a little to the north west. 
Lbower Carlboniiferous sedilnents were reached in ·boththese boreholes 
(pomyanovskaya & ZavyalovaI19l>7'). Several other boreholes were later 
orl 'drilled farther north along the river Hug, at Czemiawika, Iszew, Za­
bU'zje, also TQmasz6wka and DomaC'zewOln the Brest region. The Car'boni­
f€!l'ouswalSrea'C'hed ID all ot! them except the last one. In aill 'the other 
borehQles ifue Ca'l.'lbonuerous deposits reSt on members older than the 
Devoruan. The Lower and U!P\Per CarboniferQus deposits have, moreover, 
been reached in: iborehole Wydranka soutJh 0[ Ustilug. 

Thirty years have passed since the discovery 0[ the Ca,rbOlniferous 
in the Lvov-Volhynia basin, and since the mvest1gatilons of that system 
were begun. During that time the range of the Ca1l"bonifeI"ous in the 
western part ,of the Soviet U1kraine has been determined and. several coal 
mines have been bunt in the !productive measures. The Carlboniferaus 
strartigraphy has not, hQwever,been- unquestionably elaborated. There 
are many controversial problems such as the iDevoni!lllJlCarboniferQus 
bounrla'ry, the ditfiferentiation andsulbdivision Of the Namurian, Its boun­
daries, etc. 

The paleontological data (mostly concernin.g the pelecylPods, fQra:" 
minUers, also the macro- and micro-flora) are given in papers by 
Brazhnilkova et al. 1~19l56~, BabroV'il:iJk et al. '(lOO2i),lQurevich et al. (1900), 
S:hulga (1900, 1004, 191612~, Shu1ga & KQmich~Zelenlko t(1965). The geology 
of the LVolV-V6lhynia 'basin wa-s discussed by Khizhniakov (1963, 19164), 
and others. 

The Carlbo:n.iferous Lvov""Volhyma Iba-sin passes west of the river 
Bug into the Polish territory. 

The Qutbrealk of the SecQndWo-rldWar put a stop to the detailed 
studies of the pr,e-war borehole matel'ial iniltiated by SamsonQwicz. 
During the German occUJPatiO!Il, ooly one Iborehole was drilled in 11941/42 
within the area here considered, namely that at Strzyzow on the Bug, to 
a depth Qf '830 rn, where Visean and Namurian d€!posits were reached. 
Data fromthisborehole were publiShed Iby Schwarzbach (1'944, :1:9-49), burt 
they only covered sedilments dQwn to a depth of 762,4 m. In the above 
writer's opinion, sediments below that depth represent the older Pale­
ozoic and it was SamsonQwicz whQ WQI1ked them QUIt 1(19'53). The results 
of his wo~k were published together with those ,(jbtained by KorejwQ 
(1968a~ in her second elaboration of the Visean and the lNamurian; The 
oolitic l'OCfks of the IBug CaQ'fbon!i.ferous were discussed !by lBochenski, Eo­
Lewski & Michalek: 1(1'95'5). 

BorehQle Chelm 110-'1, I(situated '5'0 km NW of Strzyiowi), scheduled 

2 
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by Samsonowicz, was drill€d in 119514;1515 by Ithe Geological Institute 
during the preliminary sta1ge of research work on the deep sWbstratum of 
south-eastern Poland. ilts object was to ascertain the possibilities of a 
westward extension of !the coal basin in the upper course of the river 
Bug. Lo\V,er Wes11Phalian deposits - down to the Viisean - were pierced 
below ,the JUTassic and above the Lower Dwonian ai a depth between 
5'80.'2 and il,:207.7 m. Its stratigrBlphy was wol'lked out 'by Korejwo ID 1958 
on the basis of macrofauna and the resulting data: were lPublish€d jointly 
with the report on microfauna, microflora and petrogrBlphy l(lBu<ikiewicz 
et al. 19160). The Carboniferous spores from borehole Chehn 1G-1' have 
been elaborated by Karczewska (196'7). 

!By 1962 a IlIUmlber of additional boreholes had 'been drilled in the 
LUlblin region by the ,Geological Institute: Tyszowce illG-.1, Kosmow DG-l, 
TeptiuikOw 10-1, Husynne IIG~I, Kaplonosy ro":l, Hadzyn 'IG-l, t.uik6w 
IG-1, Bystrzyca lG-l, [)oroh'llcza IG-l, 2yrzyn ,IiG-l, (Ma~uszew IiG-l 
and Ze!brak IG-'1 (:fig. 1~. 

ThestratigrBlphy ,(jf the Carhoniferous deposits from some of the 
boreholes has been worlked out; that from 2ebrak ,by rBojkowski & Muller 
(19i60~, from Tyszowce by 2elichowski (1961), from Bystrzyca by Ko­
rejwo (1 '96~' 1). 

Since 11960 the elaboration of Carboniferous deposits from the 
lJu1blin basin has been talken over by the Upper Sillesia Field Station of 
the Geological Insti,tute at Sosnowiec. Descriptions of the lithology, 
petrography, stratigraphy and coal measures from the above nam€d 
,boreholes ihave been pulblished in a team work by &jikowBki, Cebulak, 
Jachl()wicz, Migier & PorzycikiJ 1~1'96'6a). 

On the basis of these data the presence has ,been observed within 
the Lublin basin not only iQf series analogous with !those discovered in 
the INov-Volhynia basin (£romthe 'Dinan:tilan to the Lower iWestphalian) 
but also of YOUlIlger series, inclrudinlg W,estphalian C and D. The Carbon­
iferous deposits, from the U!Wler Visean to the uppermost 'Wesflphalian, 
also contain coal intercala tians varying ID thicllmess. 

Since 191612, the drilUngs undertaken in the Polish Lowlands by the 
Geological ,Institute and rthe Oil -Research Survey have ,been extended 
increasiJn.gly in conllleotion rwith petroleum aIIld gas prospecting. Carlboni­
ferous sedimenlts ha.ve so far been .found .in some scores of boreholes and 
new drilliJngs are under way. 

The most recent data IOn the Carboniferous 'kom the Luhlin basin 
are contained either in published or archiival papers. Tihose concerning the 
Carlbonifer.ous fl'omborehole Niedrzwica IG-l are discussed in articles 
by MRaczewski 1(1'91616, 19'(8), also ,by iMilaczewski & Niemczycka (1967). 
The stratigraphy o!!: the 'PaleoZioic deposits from iborehole Rach6w on the 

1 ToO be puJ:;lished in 1969. 
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Vistula has been revised by ipajchliowa and Zelichowski 1(1'96'6), deposits 
there previously assiglned to the Carboniferous are referred to the Devo­
man. Data -on the Carboniferous from boreholes Komarow ~]G-l, Ja,rczOw 
1G-4, Korczmin IIo-.l, also the strat1graphy of -th-e Ca~bonife~ous, Lal from 
boreholes TomaszowIJub. '1lG-2. Kaplonosy 1G·4 andHoleszow '1G-l halVe 
been desc-dbed by ZelilchowSki (1'!~166, 1967, 1968a) {fig. I). 

The stratigraphy of the Carbonifex-ous d~its [mm borehole Kol­
biel 1 has been wol1ked out by Korejwo .& Teller 1~19615);it is also ,given 
by Karnikowski iQI9'65). The stratigraphy of the Carbo:rrlf,erous irom 
boreholes Niedrzwica I1G .... 2 and :3, iOpole Lub. 5, lD~blin 7, Kazimiierz I, 
Pasmug 1 and Okrzeja 1 has also been described Iby Korejwo & Teller 
(1967'b, c, d, e; 19100a, f, h, i, j). The Car!boniferous materials obtained from 
boreholes Niedrzwica 4, D~blin 2 and 9, IT\.ook 4 and -7, Ursyn6w land 
GoZdziik 1 a:ve now -being elaibora'ted 'by the same authons (iiig. 1). 

Data re~-ecting .the thic'kness and lithology of the particular Car­
boniferorus series from the other iboreholes in the lru.lblin basin have been 
published in papers Iby Porzycki IQ11966, 119.67), Dembowski & P-orzyclki 
(1967), and iDemibowski (H~618i). 

The Carb<mi!ferous deposi'1is i1nthe IChojnice ... Koszalin zone and the 
region of Kolohrzeg in north-western Poland I(Western lPomerania~ were 
not mown until about 1960. The Dinantian was first reached in borehole 
Bobolice'1 (IPIdborski & Cimaszewski 1'9611,Zelichowski 1'9612) and borehole 
Bialy Bor 1 (vilde Zelichowaki 19'6'8b). In an earlier borehole, Chojnice 2, 
calcareous sedimen1:s 'bearing a fauna of oora'ls and Ibrachiopods were 
reached WlderlZechstein cOnglomerate, ,between 3,047.'515 and 3,197.3 m. 
By iSamSOlIlowicz i('Vide 'TOkarski 19l59>b) th-ese had been assigned to the 
Strunian, while PajcMowa 1(19641) tbJinlks theya're Famennian in age. 

Someinteresti'nig data with regaird 'to 'the OCC'liTrence of the Ca-rboni­
ferous within the area here COIllsildered were o1dtailIled from iboreholes 
drilled ID 1'916'6---119618. 

The Lowe-r lOarboniferous has Ibeen rfownd in borehole Ba:bilon 1, 
Brda 1, Wierzchowo 3 and_ 41(iKorejwo & Teller 1968c, d, e), also in Gozd 1 
(vide Ldbanowski 119618) ~iIg. 2). 

The higher members ·of the Caribaniferous have been encounteved 
in bore holes Wierzchowo 1 (ZelichowSld 19168ib), Koszalin ID-I (vide 
Dadlez H}l6151b, Bo'jkowSki et a1. 19i66b, Zelichowski 1968b), also further 
west ;in th,e regilon of K'olobrzeg in. iborehole Ustronie 'ro ... l -('vide Dadlez 
1967a, Zelichowski 1'968'b), also in Ka:rdoo and, possi!bly, in the just 
cOIIllpleted bore-hole Grzyibowo 1, now under elahoration. 

The results ,of boreholes in the Polish Lowland have given rise to 
more ,general spooulations concerning sedimentatilon, tectonics and the 
possibilities theve may be of the occurrence also in the CaTban.id:erous 
strata, of such mineral reSOUTces as coal, gas and petroleum. This is dealt 
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with in iPap.ers !by: Al':~nl~l:9164; 19.1fr7),iBojko'Wski (19~Oa, l '96'6b)"BojikoQw~v 
& Jac~Q:wipz ~1963i), Cz~l'Illii.l.lSki& ?mosko (19{)7), Dadlez (1966/b, '19r6i7a, h)~ 
Dadle~ ' :etal,(19!f}8),[)eml?owski (11968)~~mbow~i & Po!'zyOki: ~196f7); 
Depowski & PozarySki [(1'967), Jacbowicz [(196'8), Ko~ejwo (t958'b},Kras-. 
~wsk~ , (l9i66), Miloliczewslki.&Niemczyclka(l'967), lMiQ:aczewski & Zeli­
choW-Ski ~i968)J MiiHer(19611)J lNiemczycka& Zeli<;howBki ~1961), 'Porzyclki 
(196:7), Po~axyski (igI64), ~osko 1~19615a, 1966), ZtloSko& rpajchlowa (19'68), 
Zaikowa{1'964, 196,8). . . . , . 

, THE CARBQNIlIFEBOUS1lNTHE LUBiJIN BAiSl!N. 

. General information 

. ' The Lulblin area or the so called Carboniferous : ibaSin -of Lublin, 
coveriIng the south-eastern mavgin of 'Mazowsze, the So'Utherri margin of 
Podlasie and the Lublin basin, ,occupies that part of the . PolishlLtowland 
in SE Poland where the Carl>aniferous deposits have been relatively Ibest 
studied. 

, T~e: Ca:rfboouerous sEidimeIl'ts here have been encountered in 
nUJ:neroUsbOreholes I(fig. 1~. 

Data on 'the Carboniiferous from the I.Julblfu bas~ have 'been taken 
from papers elabora1ed 'by authors mermo:rioo Oill p: 162'f~6'2l3 or Ithey are 
based on the ilnvestigations of the jpO.'€Senlt writer carriedotit either 
inldependently or 'in cooperation with Dr. L. Teller. 

~cc{}rdin:g to the inrformatioolllow avaiilable, the fol1owingis a 
general outline of the occurre.nce range of the Cariboniferous. In the NE 
it has <been found in Iborehole HoleSzow ]jQ-il (no,rth-west of Wlodawa); in 
the Nin borehole Zebraik IiG-U I(south-east of Siedlce} and in bo,rehole 
Kolbiel 1 (neaT Otwoclk); :in the NlW on the left Ibanikof the V.i.stula in 
borehole Magn'U'szew ]0-11 (east 'of Warika:) and ID borehole Ursynow 1 
(near Kozienice). Farther ISlE 1(00 the right bank of the Vistula) sub­
Mesozoic outcrqps of the Carboariferous harvebeen encountered in borehole 
Kazimierz 1, Qpole'Lub. 5, iNiedrzwica I1G-l, Bystrzyca ]GooIl and Koma­
row IG-I. SE the mal'lginal outcrops of the Carbonitfe:rous have been 
found in ,boreholes Ja'l'Czow I!G-4' and Korczmin !iG-I. Eastwards the 
Carbonitferous sediments pass into the iNov-Volhynia basin (fig. 1), while 
in lihe Polish territory the left 'b~ of the Bug forms aIll artificial 
booodary of their range. 

lIt is thus seen that this region of Poland embraces one of the largest 
Ca~ilferous ,basins. Though 'the western boundary Of its oCcurrence 
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range is n()t yet ilm()wn, the Carboo.ifer()us deposiif;s ~do undou:btedly stretch 
farther to the :n()i'th~west, plunging bel()w increasingly thiclker series .of 
y()unger deposits (e.g. inboreh()le Magnuszew, the t()P .of the Carbonife­
rous occuors at a depth o[ 2,100.0 m). 

The Carboniferous sediments, encountered within b:oUlIldaries outli!­
ned as above, are represented !both by the Dinantiiin~Milddle and Upper 
Visean) and the Sillesian '(iNamuTia'll and Westphalian}.So ' far, nO' 
UlPpermost Carlboniferoos (IStepihama'll) sedime:nts have been dbserved. 

The Carboniferous deposits (relialbly established Upper Visean, 
possi!bly also the Middle Viseanl) transgressively .overlie sediments 
varyiIng in age . .1:n the IN they occur O'll the Silurian {boreh()les Kolbilel 1, 
Zebralk ~, 'KaploOIlosyllG-1, Goz,dzik 1, ,on the Cambrian (boreh()le 
Radzyn J'G-I1) or the Precambrian I(iboreholes I:.tuk6w I\G-1, Holesz6w 
IG-'1); in the E they rest '00 , the ~\Ver[)evonian i(boreholes Sa win IlG...I1, 
Chelm IG-1, Dorohucza I~l);1n: the !SE and the W()n th,e Upper Devo­
nirun (vilde chart 50). 

\In the top()~ the Famennirun fossiliferous lilmestones in a numlber 
of profiles there occurS ~ oo:mplex of sediments whose age is controversial. 
if ha'S been reterred to the iDevonian, the T()urnaiSian, more recently to 
the :Strunian (MllaczewS!ti & ZelichOwski 1968, Mi~aczewSki 1'!)68'). This 
co.mplex . as developed m two facres. It cansists either of dol,omitic deposits 
(dolomite series) or ' of clastiic ~eposi.t,s variegated in colour (variegated 
series) represented chiefly by siltStones, mudstanesintercalated by 
sandstones ' 'Or CtOll,glomerates w.i th ,pebbles oQf .sedimenlia~y Tooks. The 
thickness of ' the dePOsits here considered ranges from a few metres to 
over ,th'l'ee hundr.ed met'l'es. 

It is noteworthy that tuf.fite-volcarute covers, indicating pre­
..,Carboniferous v()lcanic acti'Vities, occur in the base odf the Ca~bonifer()us 
deposits. ~ a rule they rest on va·rious IPaleozoic members, even on the 
Precambrian and are represented eilther 'by diabases .or by volcanic tuffs 
or sandy sediments mixed with a' tuffite substance (\porzyoki 1967). The 
tuffoidal deposits, when encountered in (boreholes, occur intvariably in 
the ibase of the Upper or the Middle Visean, independently .of the age of 
the u:nderlyilng rocks. In ho·reihole Rad-zyn 'lG-l. in 1ihebase .of this type 
.of sediments, there occur dep9'8its of the lCambrian; in ooreholeKap1<r 
nosy -I1G-1 those oQf the Silurian I(Zelichowski 1'916'8a); in "bo'l'ehole Dor·a­
hucza IG-1 those of the Lower Dev()nian; in borehole Niedrzwica IG-1 
the uppermost Devonian I(1MUaczewskiJ 19616, oMilaczewski & Niemczyoka ' 
19617, Milaczewslki & Zelichoowski lOOS}; analogously in bol'eholes Niedrz­
wica 2 and 3' (Koorejwo & Teller 19671b, c; 1968a) and in 'borehole Kook 7. 
M()reover, tuff()idal sediments have been encountered in bor-eholes Par.., 
Gzew. I:G-I1, BrzeZnica IG-1 (DembowSki& Porzycildl196'7, Porzycki 19617) 
and borehole KO'l'czmin IIG-3. 
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Two zones, one foOlded, the oOther platform-l]ke, are readily distIn­
guished within the oOld Paleo:roic deposits in the substratum of the Lurblin 
CarboniferolUs basiln (vide figs. 1 and 21). The line dividing these two zones 
(c·cmp. ZnoSkoO 1'9l6l5a) is connected with the existence oOf a deep tectonic 
fracture forming the tectonic boundary between tWoO majoOr structural 
units: the iPrecamlbrian platform oOf eastern 'Euro.pe and the lPaleo:roic 
platform 'Of c,entral aIllid western EUJ"lope (strictly ~g its substratum 
folded dur-ing the Caledonian or-ogeny). After analysing a large amount 
of geOphysical material and investigating the development of IPaleozoic 
deposits and borehole data, it has 'been accepted (ZnoSkoO 1 '9615a , 19'616; 
Czerm.iIiSki & Z:noskoO Hl6·7) that, in the !PoOlish territory, the iPrecambrian 
platfoOrm embraces the eastern part 'Of ·the Lublin basin, Podlasie, Mazury, 
also the ·eastern and thenorth-western IPomerania.The hoOundary of the 
platform runs SIE-iNW, approOximately along the line from Ruda Lu"" 
bycka - ThmaszOw Lulbelsiki - Dor:ohucza, south 'of . Wa'rsaw and farther 
to the N'Win the direction of Wlooclawek, Toruit and Koszaliin (ZnoskoO & 
Pajchlowa 1968, Teller & Korejwo 1'968, Teller 1969'). 

. The zone of deep tectonic frac·tures extending along 1Jhe line traced. 
albove di~.ides Poland into two areas whose pa;leogeograpihic· and tectonic 
developments differ distinctly. . 

East of the above men'tionedzone the . crystalline :substratum is 
mantled ,by undisturbed, mostly horizontally lymg deposits (independent 
of the strattgraphic gaps) 'Of the y;oun:ger :Precambrian, Paloozoic {and 
Meso-Cenoz'Oic) characterized by ·eplcontinental development. 

'West of the zone of tectonic fractures, the crystalline 'substratum 
occurs at much greater depths ·of the order of several thO'l.lSaOO metres. 
The dev·elopment of old-lPaleozoic deposits in this area is geosynclinal in 
charac'ter, hffilce they ·a·re considerably thdoker aIIld tec:tolllilcally strongly 
disturbed, ftOtm.iLn'g a rone of Cal,edoni8ID folddn,gs. In the !Z:OIIle here 
considered which also embraces the western part .of the Carbonif·erous 
Lu:blin ibasiin, younger lPaleozoic deposits with a stratigraphic gap and 
angular unconformi'ty rest .on an old..Jpaleozoic substratum which shows 
a Caledonian cOIlsolidation. 

'. This specific position of the iCarbanifel"Ous Lulblin basin withiln two 
structurally diffe:r:ent units had a certain effect on the development of 
the Ca'l'IbolIifferous sedimentation. It is reflected in the much greater 
thickneSses ·of the Carboniferous series lying in the zone outside the 
Precam1brian platfo'rm and in its tectonic disturl>am.ce I(continuous defor­
matiJons and faults). 

'With:iIn the Luibliin basin the Lower Ca·rboniferous is represented by 
f.aunally .estahlished Upper ()!r even, here and there, Middle Visean. The 
lower members oif that stage are missing. The Visean deposits are deve­
loped as limestones, often organogenic, beariJnlg a rich fauna of brachia­
pods, pelecypods, or as mudstones and siltstones with subordinate 
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~dsto.ne intercalations and thin coal seamS (in tlhe eastern part). In the 
north-:-eastern margin of the basin ICRadzyfi, lParczew, Holesz6w, Kaplo­
nosy) th~ th:iclrness -of the Visean.isha):idlya few 1Up' toa score or $0 

metres, while :to the south and the , west ,it in,(!reases gradually reachmg 
itsm~xi;mum cl a. 4!0i() m in the westempart·of thebasinin,the vicinity 
of Niedrzwica. .. : 

The Namurian dejposits which are acontin'UatiiOn of the Upper 
V'isean sedimentation dominate in thickness and occurrene-e range over 
the other Carbonif·erous members. They will be discussed in greater detail 
iln a separate chapter. 

The Namurian sediments graduaUy pass into younger . deposits of 
Westphalian age which have .been encountered in most of the Cal'lbonife­
rous proifiles !in Ithe Lu'blin !basin. 'They alfe aibseIl't()lnly from the norlthernr­
most (bOll'ehole Zelbralk ]G....J1), the north-eastern 'Cboreholes HoleszOw 
IG-1, Kajplonosy JlG..jl), the eastern and soufu-eastern I~boreholes Strzy­
zow, Husyo::me 00-;1, Korczrnin IG-1, Korczmm 10-3 andJ'aTCzOw IG-4!) 
pa·rts ·of the area here consider-ed. 

[n what cone-erns the Westphalioo de,po.sfts,its lower ~emhers have 
been ·encountered in all.bor.eholes, while the uppero:p,es ~ur irilboren,.oles 
Magnuszew lG-I1 aIld Zyrzyn IG-l ,only. The : total thiokness ' o'f 'the 
West;phalian is not krib·wdt .be(!alUse: its 'uPPer patts' were .er.oded ~ during 
a major sedimentary. break, resuititig froth apost~UlPtPer CarbortitferoUs 
but pre-Jurass:ic (loe'ally Only iPte~~rmi~) uplifting·. ·of th·e · area .. here 
under oonsiideration. This had ·.beeb. . causoo by vertiCal · synoro.genic 
movements, proba1:,ly associat~with the · Asturianphase of the Variscan 
orogeny. 

The Westphalian .·deposits which had escaped erosion, range in 
thickness tr<lm a score to some hundreds metres 'in the east. Towal'lds the 

. . . 

west a:nd the north-west their thiokness increases to over 7{)0 m in the . 
reg'ilOO of D~blin, more than 900 m at Ma'gIluszew and about 1,3-80 m at 
Zyrzyn. The Westphaliian sedimentsdisplay a rather monotonous ~ilts~n~ 
-mudstone development with sandstone intercalations and numer·ous coal 
seams (particularly so in the easterniPart Qf the basin). In the lower parts 
thin carbonate interealations and zones heariing . a marine fa'Uilla are still 
encountered, while in the upper part they rejpresent a tYlPically linmic 
sedes . 

. The total thiclkness -of the Carbonif€lrous depo-sits ·oibserved in the 
Lublin basin ranges from over 1,7610 m in the west .(region of D~blin) to 
a few hundred metres in· the east and some tens or even . only a score of 
metres in the marginal iParts of the basin. 'Talking into account, however, 
that not all the Carbonif.erous members have so far been reached wi~ · 

the Lu!blin. basin, and iJhat those that have lbeen 'reached, for example the 
Westp'halian. in 'borehole Zyrzyn 1,0-'1, are about 1,380 m '~h'ilclk, it may 



STRATIGRAPHY AND:'P~EClGECqRA.PHY OF THE NAIM'URIAN 629:, 

reasoI:\p.blybesupposed that, the total thi~krn~ss of _the Lower and Upper, 
Carboniferous in the area. under consideraJion, pa'rticularly so in its NW . 
pa'rt, may !he U!P to or even more than 2',5«)!0 metr,es. 

!Besides some rather thin Qua ternary and Tertiary series, the 
deposits which mak~ up the :Cavboniferous cover, are 'Permian to Creta­
ceous in ag,e. In 'the N and'NIW parts i(boreholes LUlk6w IG-l,Zelbra'k IG-l~ 
K&bie] 1, Mag!l1uszew IiG-l, Ursynow 1) the various stratigrapbic memlbers: 
of the Carboniferous are overlaid by sediments of the lPermian, in the 
remaining area by 'the JurasSl.c deposits,· whiile Cretaceous rocks occur 
only to,wards the ,east in the vicinity-of Hru'biesz6w. 

The JLv;ov-'Volhynia basin of the USSR, an eastern ,extension of the 
LUlbli:n ibasin I(fig. l1)ilS characterized' by a similar develqpment of the 
Carbon:irfer.ous system. Deposits of this a,ge have 'been encountered therre. 
in numerous boreholes. From 'the north this 'basin is confined biafliult 
runm.in.gsligh'tly nor'th of Ithe town O'f Wladhnir :Wol. North of this fault 
the presence of the Lower Carboniferous has Ibeen ob.set'v,ed only in a few 
borehol'es withi!n a IOOrl'OW belt along the ,r,ight bank ,of the ,dver Bug. ~ 
eastern boundary of the occurrence range of the Carboilif,erous system is. 
now placed along a line rimning from TorczyD. {slightly 'W of 1his vi1la,ge~ 
to Olesko - Zoloczew - GDrodok, The southern occurrence range of the 
Carbon'if,erous is not known because .s of I.NOV -it rplwnges to great depths, 
The :SW iboundary is a tectonic one and stretches along the line _ from 
Szczyrec - Rawa Ruska:~Bobrovn.ik. etal. 19'612, IShulga & Kozhich .... 
-Zeleniko li9I6'5}. Towards the west the CarbOniferous deposits gradually 
plum:g.e de~oer.and de,eper and pass into Polish 'territory. ·The Carhaniferorus 
deposits of the Lv:ov-'Volhynia basin, together with '!hie underlying 
Paleo~oic series, hav:e a general W'SW trend and 'their sU'b-iMes()<zoic 
oU'tcrops form submeridionally dir'ected zones, from the oldest in the east. 
to 'th'e youm:gest :in the west. The Oarboniferous deposits l,ie UiIlcOlIl!formably 
on vaTiou19 DeVlo1nii1arn members and only m the northern pa.t.t of the LvOlV-. 
-Vylhyn.ia basin do they transgl'essively occur lOIn o1der 'J.'lociks: the Siluria!Il, 
.in boreho,le Husic·za, the Oroovician d:n iborehole Zabuz'je, the Cambrian 
in horehole HereZey. l!n additiOiTh to Quaternary aiIld TertiIa;ry rock:$, the 
deposits crOvermg the Ca.rbolruifoeJ."lOUS are al\9lO of Ore'ta<;€Ous a!nd Jurassic. 
age. . - -

The Lower Carboniferous' is represented by Upper TournaisiBnt 
sedimen ts . whiCh are unconformably QIV,erlaid'by deposits of the ,Wddle· 
and Upper Viseam, the iNaotnutian and the Bashkirian with coal-bearing· 
strata from the Upper ViseaiOJ. The 'total . th~ess of the lCaJ:ibo{[1ifeTIQlUs~ 
derposirts in the Lvov-Volhyniabasinranges :lirom .8100 to 1,:lOoQi metres .. 
Sim'illarlyas. t'h~ :e!l!stem part of the Luiblin :basin, :the Lvov-VoJ.hynia 
basin lies within thefPrecambri:an platform, and the CaI'bonif.erous de-. 

• ••• • • Jd _. • ' . 
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posits, particularlybe,ginning with the Namurian, display strong r:esem­
blance as ,regards :their liithology, thiclkness and the pr€Sence of coal as 
intercalations or seams. 

Characteristics of the Namurian 

Namurian and 'Westphalian series have been di:liferentiated 'in the 
:Silesian sediments of "the Lwbliln (basin. ,In what the occurrence range, the 
.thickness and the richness offauIi,a are concerned, the N amurian domi­
nates over the other Carboniferous memlbers and it is relatively better 
,lmown. It seems noteworthy that, in several profiles, the Namurian 
.d~posits conf.ormably resting on 1Jhe Upper Visean, grade into the Lower 
Westphalian. 'This has made it possi'ble to trace the total thickness and 
to determine the boundarie~between the fallinally established deposits, 
,overlying or underlying the Namurian series. . 

. The stratigraphyof the Namurilan series in the Carbonif,erous Lutb­
"l,in basi:n, studied olIli the £aUlIla am.d f10ra there, permitted the distinction 
,.Oif 'the Lower (A.) and Upper I(IE + C) Namurian. The macrofaunal haJbi~ 
-.tus of the series here considered and theoccul'Irence range of the indivi­
dual species is .given after . SojkowSki, Korejwo, Korejwo & Teller (coIIl!P. 
p. 6'211:....-62'3). 

No faunal descriptions are given becalUSe of the fact that these 
;are forms known and described ,by a number of autho,rs from the various 
Namurian a!l'eas of Europe. 

The more important Namurian fossils identified by the present wri­
fer I(with the ·exceptilOn of trilobites identified 'by dr. H. Osm6lska from the 
In;stitute of .PaleolIltology of the !Polish Academy of Sciences), are specified 
in chart 4 and figured in plates I'-XlL:vtr. 

The Namurian faUiIla identified by oBojikowski, Musial ' and Tabor 
fromboreholes iK!osmOw 1, Teptiuik6w [!G-l, HusYnne]G-ll, Dorohucza 
.J1G-ltCK1rasnystaw), Zebrak TG-U and Hadzyii. IG-l, is specified in a paper 
by oBojkowski 1~1'91616a). 

The Namurian macrofaUlIla from the Lvov-Volhyni'a basin is presen­
l1:ed in papers by Shulga (1953, 19(2), Brazbnilkova et al. 0 191516). 

On the basis off paleontological data the Namurian in the IParalitc 
facies of Poland has SO far been divided into the Lower Namurian (lA) 
.and the Upper lNamurian (B + 0). In SiPite of the presenc·e of an a:bundant 
.and fairly diversified fauna, the sepa,ratiion of the Upper Namurian .into 
.stages B and C, as well as their subdivision into smaller units such as 
'substages or oones, was hardly possible before the goniatites had 'been 
iotmd in 'the Uwer Car!booiferous profiles ,of the Lublin basin. Several 
species, heretofore not record·oo in !Poland, have heen f,outnd over the 
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Chart 4 

I Namurian 
. NAMURIAN FAUNA OF THE LUBLIN BASI._N ______ --''-A---!...I B I C 

ANNELIDA 

Beloraphe kochi (Ludwig) 
Campylites carbonarius (Mc Coy) 

BRAcmOPODA 

Orbiculoidea ingens Demanet 
Orbiculoidea missouriensis (Shumard) 
Orbiculoidea cf. missouriensis (Shumard) 
Lingula mytilloides Sowerby 
Lingula squamiformis Phillips 
Lingula cf. parallela Phillips 
Chonetes (Rugosochonetes) aureolus Schwarzbach 
Chonetes (Rugosochonetes) brinkmanni Schwarzbach 
Plicochonetes waldschmidti Paeckelmann 
Tornqtiistia polita (Mc Coy) 
Linoproductus sp. 
Productus concinnus Sowerby 
Camarotoechia pleurodon raricosta (Phillips) 
Pugnax ·sp. 
Spirifer bisulcatus oystermouthensis Vaughan 

LAMELLIBRANCIDATA 

Anthraconeilo oblonga (Mc Coy) 
Anthraconeilo laevirostrum (Portlock) 
Anthraconeilo undulata (Phillips) 
Anthraconeilo transversalis (Klebelsberg) 
Nucu/opsis gibbosa (Fleming) 
Nuculavus luciniformis (Phillips) 
Nuculavus 'ostraviensis (Klebelsberg) 
Polidevcia attenuata (Fleming) 
Polidevcia vasiceki Kumpera, Prantl & RuZicka' 
Polidevcia sharmani (Etheridge) 
Phestia bellicostata (Schwarzbach) 
Parallelodon tenuistriatus (Meek & Worthen) 
Leiopteria th01nsoni Portlock 
Myalina sublamellosa Etheridge 
Myalina cf. dorlodoti Demanet 
Myalina cf. pernoides (portlock) 
Posidonielia cf. minor (Brown) 
Posidoniella elongata Hind 
Aviculopinna carbonaria Demanet 
Posidonia corrugata (Etheridge) 
Posidonia cf. radiata Hind 
Aviculopecten cf. gentilis Sowerby 
Streplopteria ornata (Etheridge) 
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·Obliquipecten costatus Yates 
Pernopecten cf. carboniferous (Hind) 
Curvirimula belgica (Hind) 
Curvirimula cf. truemani (Korejwo) 
Curvirimula samsonowiczi (Korejwo) 
Anthracomya lenisulcata Trueman 
Anthracomya cf. lenisulcata Trueman 
Anthraconoia perlongata Pastiels 
Anthraconaia williamsoni (Brown) 
Anthraconaia tchBrnyshevi Korejwo 
Carbonicola lenicurvata Trueman 
Carbonicola pseudacuta Trueman 
Janeia primaeva (Phillips) 
Janeia cf. primaeva (Phillips) 
Grammysiopsis variabilis (Mc Coy) 
Edmondia josepha de Koninck 
Edmondia cf. jacksoni Demanet 
Solenomorpha minor rotundata Schwar:zbach 

, Solenomorpha parallela (Hind) 
Solenomorpha lanceolata Shulga 
Sanguinolites cf. tricostatus Portlcck 
Sanguinolites interruptus Hind 
Sanguinolites clavatus (Etheridge) 
Sanguinolites cf. angustatus (Phillips) 
Prothyris scotica Wilson 

GASTROPODA 

Euphemites urii (Fleming) 
Euphemites spirizlis (Phillips) 
Knightites (Retispira) hibernicus (Weir) 
Knightites (Retispira) silesiacus (Schwarzbach) 
Knightites (RetMpira) decu~satus (Fleming) 
Knightites (Cymatospira) moravicus (Klebelsberg) 
Straparollus (Euomphalus) straparolliformis (Kleb.) 
Agnesia sp. 

. Soleniscus (Macrochilina) primogenius (Conrad) 
Soleniscus sp. 
Naticopsis sp. 
Donoldino sp. 

SCAPHOPODA 
Plagioglypta sp. 

CEPHALOPODA 

"Orthoceras" calamus de Koninck 
"Orthoceras" martinianum de Koninck 

. "Orthoceras" steinhaueri Sowerby 

.. ;. 
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Cycloceras kionoforme Demanet 
Brachycycloceras cf. scalare Goldfuss 
Perigrammoeerus sulcatllm (Fleming) 
Tylonautilus cf. nodosocarinatus Roomer 
Coelonautilus sp. 
Stroboceras cc. stygiale (de Koninck) 
Stroboceras bisulcatllm (de Koninck) 
Metacoceras cf. perelegans Girty 
Eumorphoeeras cf. pseudobilingue Bisat 
Eumorphoceras ex gr. bisulcatum Girty 
Cravenoceras cf. malhamense Bisat 
Cravenoeeratoides nitidus (Phillips) 
Cravenoeeratoides cf. edalensis (Bisat) 
Cravenoeeratoides nititoides (Bisat) 
Cravenoeeratoides sp. 
HomoceraS ex gr. beyrichianum (de Koninck) 
Homoeeras cc. beyrichianum (de Koninck) 
Homoeeras cf. subglobosum (Dolle) 
Homoceras cf. henkei Schmidt 
HomoceraS cf. moorei Bouckaert 
Homoceratoides varieatus Schmidt 
Homoceratoides cf. mutabile Bisat & Hudson 
Homoceratoides sp. 
Retieuloceras cf. umbilieatum Bisat & Hudson 
Reticuloeeras adpressum Bisat & Hudson 
Retieuloceras cf. adpressum Bisat & Hudson 
Retieuloceras todmordenense Bisat & Hudson 
Reticuloceras cf. todmordenense Bisat & Hudson 
Retieuloeeras bilingue (Salter) 
Reticuioeeras superbilingue BiSat 
Reticuloceras sp. ' 
Gastr.ioceras ex: gr. , eaneellafttm Bisat 
Gostriocerascf; eumbrienseBisat 
A$astrioceras cf. earinatuin (Frech) 
Anthrticoeeras paueilobu", (Phillips) 
Anthracoeeras cf.paueilobum (Phillips) 
Anthracoceras areuatilobum', (Ludwig) 
Anthracoeeras sp. 

Dimorphoeeras (Paradimorphoeeras) cf. looneyi (Phi1lips) 
Dimorphoeeras sp. 

ARTHROPODA 

Paladin cf. eiehwaldi (Fischer) 
Paladin mueronaiils (Mc Coy) 
Particeps scoticus Reed 
lsaura (LioestheriQ) cf. strthta (MUnster) 
TJarbonita sp. ' 

(Chart 4 - continued) 
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(Chart 4 - continued 

NAMURlAN FAUNA OF THE LUBLIN BASIN I Namurian 
AIBIC 

Carbonita cf. fabulina (Jones & Kirkby) t 
Richterina sp. + 
Jonesina sp. + 

CONODONTA 

Hindeodella sp. + 

HYOLITHIDA 
, , 

Hyolithes sp. + 

COLEOLIDAE 

Coleolus cf. carbonarius Demanet + 

PISCES 

Cladodus sp. + + 
Megalichthys cf. hibberti Agassiz + 
Megalichthys sp. + 
Strepsodus cf. sauroides Binney + 
Strepsodus sp. + + 
Rhabdoderma elegans (Newberry) + + 
Rhabdoderma sp. + + 
Elonichthys sp. + + 
Rhadinichthys sp. + + 
Acro/epis sp. + 

._--

last few years, facilitating a closer diviSion .of the Si1es:iaJri.·. The Namurian 
stz;atigraphy, 'based on .goniatiit-es, is discussed sepail"a1tely. 

The lIlon....ganiatit-e faU!Ila is fairly aibU!Ildant, the pelecypods and gas­
tvopods beiIng the !predominant fossils while thrachiOiPods are less common. 
The remainin,g faUlIlal groups are Il"epresented by ·extremely few species 
(vide chart 4). The ,above fauna halSa wilde geographical range and it is 
knoWlIl from IIliUmerous iNamurian 'areas of EuTOjpe, i. al. Great Britain, 
Belgium, Holland, lIlorthern France, Germany, the UiSSR (iAizerwerg et 
a!. 191610; Bager & IFielbig 111916'2, HHil3; Bra2!lmiJkova:et al. :1915'6,; Demanet 
19'3-8, 1'9411, 19413; iDorlodot & [)elepine '1;9131(); Dorsman :l!94:5,; Fiehlg 1964; 
Fedotov 19'3'1l; 'Gurevich et al. 1'9163; Lambrecht 119'66; Lapi:na 19f3<2a, h; 
Pastilels '1960, 19614; RamSbottom 11959'; SchlOmer 196'7; Srchmidt & . Teich­
muller 19!516; Tchernyshev 1119'31, 1981; Trueman & WeiJr 1,914'6---'19155; Weir 
19;6'0, 19166, 1'9618; Wilson 1'960, 119611, 196:2a, b, 1963, ;1'9617 etc.). 

On the basis of "the macrofauna worUted out by the writer, the !pre­
sence of a complete profile of Namurian A, ulIlderlying the paleont-ologi-
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cally established Upp~r Namurian and,ov,erlying the Upper Visean, has 
_been observed in boreholes Chehn 1IG-i1, NiedrzwiCa 2, and 3, Opole LUib. 
5 and'[)~lin 2 and 9. Deposits of Namurian A, !possibly also the lowermost 
members of NamuriaIDI B, have beelIl reached in borehole Strzyz6w. A prac­
tically complete lNamurianA profile has been fOound in borehOoles By­
strzyca TG-:1 and D~blin 7. Moreover, deposits of the Lower and Upper. 
Namurian have been. reached under the Westphali!an and a'bov,e the Upper 
Visean in boreholes lPasmug land Okrzeja 1. Owing, however, to the laclk: 
.of index !fossi'1s, the Namurian. series there has not !been subdivided. In_ 
borehOole iK.aziroierz 1, Similarly as in ~borehole Kook 7, onJy the Lower­
Namurilansedimen:ts have been reached . 

. The Upper Namuri'an (B + q sediroenrts, IUndeIilymg the faunwlly 
established WeSltphalian and OI\'erlyingtbe Lower NaiffiU~iatn deposits, 
have 'been 'eIIlc!OUn1'ererd in boreholes Niedr:zwica 2 and 3, Opole Lwb. 5. 
Chehn IG-1, ~in 7, D~blin ,2 and 9, Kazimierz 1. 

'IIn .the fiiTst three ,of the bore holes just mentioned, it has, moreov,er, 
been possible fOor the first time to differentiate Namurian Band iNamurian 
C deposits Oon Ithe basis of gonia'tites (vide chart 5) in the UiPPer Namurian 
series. 

In the Oother Iboreholes,elalborated /by the presen~ writer in c'o-ope­
ration with[)r. L. Teller, onlycel'biin Upper Namurian members have­
been ·encountered.. The lower members m tNamurian B have !been reached 
in iborehole Bystrzyca ]1(}-11. The u!ppermost Namurilan C, posSibly also 
a part oif Namurian B have, !been lI'eached urnder the Wesnphalian and 
above the Silurian in horeholes lGorozik 1 ,and Kolibiel 1, also under the 
Westphal'ilan and above the Lower Devonian in borehole Ursyn6w '1. 

The comlPlete iNamurian series or some Oof its members have, more­
over, been encountered in numerous horeholes in the Lublin ·basin, now 
being WOorfked out 'by ,other au 1ihors. The thickness of the particulall' pllD­
files shown in cihar.t5 are giv,en after Bojlkowski, Ce'bulak, DembowSki. 
Mi~aczewski, Porzycki, 'Zelichowski and iKorejwo & 'T'eller. 

Namurian A deposits are mown In 'Poland not only from the Lublin 
basin, but {'mm the U\PIPer Silesia basin, too {lboth !from tPOolish and Cze­
choslOlVakian territory~. Their desc,riptions, together with those of the 
aSl;lociiated fawna&aye been wonked out fairly ,long algOo. 'The macrofaUilla 
from the Upper Silesia basin has !been ilwestigatedby BojlkOowski (1'9158. 
19519, 1'96IOb, 1916~, 1'96,7), Ozal'lIliioeciki. (1191591), Klebelsberg 1(191'2), Korejwo 
(1'954), !K:oziol 1(1'9154), Ma!kowski t(19137}, Kotas & .Malczyk IQ1'96'6), Musial 
~1'967), 'Musial & Tabor (19164), RuZiC'ka & Vasiceik 1~1957}, RuziCka & iBoj­
ilmwski (m6r), RuziiClka & RehoI 1(19&4), Rehof & :R.ehoIova 1(19612), Schwarz­
bach (1'93'7), TabOor (l19'67!), ililI1d others. 

The lower .part of the NamuriM has, moreover, been encDuntered 
in the north-eastem margin of the Upper Silesia basin, namely in the 
Miech6w depresion ~ulkowy 1964a, Bojkowski & Hukowy 1966, Bojkow-
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ski & Jachowicz 119614; Korejwo & Teller 1'9618<:). The IDWer members of 
Namurian A have likewise been rfound iIn the sUlbstratum of the Fore-Su­
detilc mOillocline (Zelic'how,ski 119'64a, c, K.orejwo & Tener 1916J5>b), probably 
also in Western Pomerania i(BDj1kowski et al. 1966b, Dadlez 1967a,Zeli­
~hDwski 19'68!b) wneTe !11he upper members of the N amurian harve been en­
CDuntered, too. 

Deposits of the Upp'er INamurian {B + C) in: the paralic facies, have, 
so far, been reported in 1P.oland from the Lublin basin and partly from 
PomeraDl'i.a, because the Upper Namuriian :in. the Upper Silesia basin (si­
mila'ry as the entire Upper Carboniferous in the Lower !Silesia basin) is 
dervelolPedalreadyin the limnic fades, i.e. without a marine fauna. 'J.'Ihe 
stratigraphy of /these Ideposlits has been deterinine\d on d:lorlstic data Il"a­
ther than on the rfauna of rfreshwater pelecypods. 

The Namurian strati,graphy .in the Lvov-V.Dlhynia basm is as fol­
IDWS. On faunal evidence, the ,Lisclmya beds (Namurian A) and the Bug 
beds l(NamUTian B)hav.e been distinguished'by ShUl.ga {1'916Q) in the Namu­
rian series. According to that author, the Mor.ozci·vilchi beds .of 11he Bash"'­
kirianstage are the equivalent of NamuriaIIi C of the west European divi­
sioo. The bLgher members of that stage corresponding to. the Westphalian 
of western E1.iIrqpe are represented by the Paramov and Krechevo beds 
(see chart 7). A closer stratigraphic correlatilon of the lNamurian from the 
LUlblilIi basin and the Lv.ov-.:volhynia ba'sin is hampered because the ma­
crDfauna 1n the latter area is represented chiefly by lPelecypods. Brachia­
pods are extremely ratre and on!ly twogoniatite species have been encoun­
tered in the Lower IN amurilan delPosits. 

The fauna mentioned Iby ShuLga iromthe Lvorv..JVolhynia basin tea­
Soo-ably suggests that the IIVanichi beds (possibly also. a part o:f the un­
derly.iIn.g Poryck beds), which halVe been assigned to' the Upper Visean, 
are an equivalent of the low-ermost Namurian, i.e. of substage ·Et (pend­
leian~ ;0£ .the LubliJn basin. This may he reliaibly ~plained both by the 
l'ithological development of the deposits from the aoove beds ~terrigenDus 
sediments wi!th a few limestone intercalatioOil'lS) and !by the associated fau­
na. Though ShuJ'ga mentiOillS the presence of QigantDproductus aff. latis­
simus ~Sow.) never reported from Poland a'oove the Visean, hut i!n ' Scot­
land ,e.g. it i·s Ilmown from the Lower !Namurian ~Wilson 111967}. The remain­
ing brachi0p6dsand pelecypods have a greater vertic'al range and are 
mown :£rom the LDwer NamJUrian, too. ' ' 

The 5:5~W5 ID thick Lisclmya beds, occurring in the western part 
of '11he Lrvorv-Volhynira hasin and 'by Sihu1ga ref,erred ' to [N amurian A on 
the presence or! the goniat'i.tes Cravenoceratoides cf. stellarus l(iBisat), Cra­
venoceratoties nititoiJdes l(1Bisart), Anvhracoceras cf. paucilobum i(Phill.) 
and DimCYrphoceras sp., also or! pelecypods, are an .equivalent of ' substage 
E2 (A.rnsbergian) iln the LUibliln basin. On faunal evidence, quoted by Shul­
ga, the higher-lying Bug beds represent ' in that author's .opinion the Na-
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murian B, 70-1210 m thicik, in its middle part contaiill1ng the maximum 
of the cool-bearing layers. They seem to correspond to those deiposits of 
the LubHn basin which had been referred to 'the upper part of NamUlrian 
A, possibly also to the lowermo-st part of iNamudan LB. Sh'Ulga does not 
exclude the occurrence in. the Lvorv-Molhynia basin of a sedimentary 
hiatus which cou'ld pBJttly correspomld 'to sulbstages Hi and H2• This, how­
ever, remains an open question. 

Above the Bwg -beds, in the westernmost part of the here considered 
lNov-Volhynia basin, i.e. within an area bordering on Poland, the pre­
sence has be~ observed of deposits which the USSR geologists refer to 
the Hashlkirian stage of the Middle 'Carbonif-erous. The lowermost member 
of that stage is represented by the IMoro.zorvichi beds, accordmg to Shu1ga 
this being an age equivalent to NamUlrian C of western Euvope. The 
Mgher members: the ;501-,5'5 m thick Paramov beds, and the a. 1010 m 
thick Krechevo 'beds, which termiinatethe Carbonif-erous sedimentation 
in the Lvov-Volhynia basin, are said to correspond to Wes1lphalian lA am.d 
the Lower Westphalian is of western Eu.'rape. 

On the 'basis of maC'rofauna ICmarine and 'freshwater pele<:ypods), ci!­
ted by -Shw1:ga from the Bashldrian stage, ithe present writer thinlks that 
both, the MorQroviCihi and the Paramov heds, still represent the Namu­
rian series of the LulbHn basin, namely the 'llIPper lPa'rt of Namurian B 
and Namurian C. The up!peTmost beds, i.e. the (K'OOC'heVlO beds may already 
represent the lowermost membeTS of Westphalian A. The presence is 
noted there of the chai'acteristic pelcypod Dunbarella papyracea (Sow.). 
In the LublID bam this species has been enoountered in deposits of West­
phalian age. IIll -other Carbo.ndferous -baSins this ~ecies also occurs !in the 
Westphalian. Indeed, [)embowSki & ,Forzycki '~1967) suPlPOse that there 
are no equivalents .of the 'Westphalian sta'ge iln the lNo'V-Vo!hynia basin. 

Shulga's ,e1'9612) ool1l'elation .of the lNQV-Volbynia basin with the 
Donetz -basin is ,given in chart 7. This chart also presents the cQrrelation 
of the Namurian oil iPoland w'ith thelNorv-VQlhynia hasin, as inteI1Preted 
by the present writer. -

Namurian stratigraphy based on goniatites 

Introductory re~rks 

The accurate determina tiOlIl of Calrboniferous stratigraphy .on the 
basis .of borehQle material, also a subdivisiQn .of this system into sta.g-elS, 
andstiill more so into smaller strafigraphic units, often meets with con­
siderable difficulties. First and fQremostthis is due to inCoomplete coring, 
moreover, some fragme:nits -of the prQfiles are either completely unfossi­
l'iferous .or eV€iIl if fossHiferous they do not always reli8!bly determine the 
age .of the deposits. Hence, ID most profiles, the1bounda-ries between the 

3 
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particular stages or substages are defined on the basis of lithological or 
geophysical data. 

The identificatioo of the fauna and the determination od: the strati­
graphy oif profiles from the first boreholes drilled. in the Lublin basin 
(bore holes SirzyZow, C!lTebn !lG-l, tSystrzyca I1G-l) was heavily hamjpered 
by the lack of cfaulI1,al material comparable with forms known and des­
cribed from other countr'ies. During the Second World War all the fauna I 
collectiions in !PIoland had been destroyed, among them the finest sp.eci­
mens of the ,fallil1a f:VOID boreholes StrzyzOw whiah had 'been identified by 
SchwarZbach. 

The Upper Carboniferous fauna from loo'reholes is, on the whole, po­
orly!preserved and its identi!ficatlon is di!f!ficuH. Usually, this fauna is of 
minute dimensions and it is preserv:ed eith'er as counterparts or flattened 
moulds. Speciimens, all complete and showing their ornamentation, are 
rare, not to say anything a'oout the lacfk of any adequate !knowledge con­
cerning the interior structure. 

The CaI"bonifeI"Ous fauna varies considera!bly in its stratigraphic 
value. The cepihalopod ,group, pa'rticularly so the ,goniatites, is most siJgni­
ficant for the UJP!Per Carboniferous. They are, namely, charactetized by 
a wideSIPread geographical distribution and a limited vertical range, and 
thiis permits not Oilllythe defiJn:ition of stages a!Ild ,SUlbstages but the 
differenltiation of the partiaular goniatite 'zones. The subdivision df 1Jhe 
CatbonilfeI"Ous into stages, substages, zones etc. also Itheir bouIidaries, have 
been ibased ongoniatites in agreement wilth the resolutions of tihe Inter­
national Oarbonif·erous Congresses. This subdivision has been determined 
on the !basis o£ pr'Ofiles iktnow.n, in 'the first !place, from outcrops, as is 
the case iIn. the basins of England, BeLgium and R:hine-Westphal'ia. The 
particular ,goniatite '2Iones there, and the f.aunal zones in Igeneral can be 
traced very acclUlTately 'both horizontally and vertically. 

In Poland suoh eXlpOSUres are 'laokin:g from the Sllesian strata, and 
more specially so ,from its hiigher members (in the paralic f'acie.s). Both, 
the Upper Namudm aJrid the Westphalian with a marine.:fauma are Iknown 
ooly from ·boreholes. 

Other fatLDJal ,groups, such as the brachiOlpods or pelecYlPods of the 
UlPper CariboniferoU's, ,often have a greater vertical range, and are, there­
fore, with the ,excelPtion of certain species, of little stratiigr1liphic value. 
Attempts a't c'OrrelaJtion of this faUirla with other :regions ar.e lilkew;ise dIif­
ficult. During the last years, a tendency has been manifesting itself to 
differentiate n'ew ,species, suib$ecies and their variJeties, solely om the 
basis Off insignificant morphological dlfferences. At the same time these 
forms do not seem ,to be endemic, !particularly iln the case of the European 
CaroolIlifeI"Ous strata. It is ain undoubted fact that the sea basins, ev-en if 
they did nOlt form one unlited. basin, had 'been intercOIllIlected at certain 
per.iJods, hence their fa'UlIla could migrate more or less f~eely. 
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Dur.iJng her vdsits, i.al. to Great Britain. I(Wales, oenJtral and north 
England, Scdflanld), BelgIum, France, Crec'hooloV'akia and the USSR, 'the 
present writer has been offered QPportunities to c<>In!Pare and ch~k up 
most of the faUJrlal remains she has identified with typical forms from 
monographic cQllectiQns. ~ection of ' the fauna from exposures and 
sUll more SO fl'lom borehole cores from the various European a1reas, also 
the discussions with specialists in this field, proved of great assistance 
in the writer's subsequent 'I'eseareh WQl'Ik. Moreover, it permitted the re­
vision of ealdiier faunal identificatiOlIlS alIld the iIIltrodu(!'tion of greater 
stratigraphilc accuracy, particularly on the basis of g'O!Iliatites observ·ed in 
certain profiles ,of the ·Lu'blin basin.. IIIIl result of the revisiOlIl i~ has been 
determined that a complex of sediments f'l'om ·borehole Ohehn 1I~1, pre­
viously referred already to the L'ower Westphalian ({KQrejwo 19160), still 
represents the uppermost iNamurian. Moreover, it perm.itted a mQre exact 
determinatilon of the lNamurlanfiWestphalian boundary Which had lbeelIl 
arbitrarily aocepted 'by the Wlriter. It is nQW aoc~ted that j:nibQrehQle 
Chehn 10..1, Namurian A is represented between l,099.00 and 190~1O m, 
Namu'rian B + C betweein '7l00.1 and 6:74.5 m, while Westphalian A is said 
to occur ,higher up to · a de,p'th Qf580.'2 m. Previously, the d~i!ts !from 
a .depth ,between 1;099.26 and 13i3.~15 m werecur'l'ently assigned to the 
Namurlan. 

Several goniatites from borehiole Strzyz6w had previously been 
identified by the writer as representatiiVes.of the genus Reti~Zoceras (Ko­
rejw:<> 19~8a). On the basis of later cQmpara'ble material, however, the 
wriiter has OOIIlcluded tha't these fQrms probably belOlIllgto another genus, 
possi!bly the Dimorphoceras. 'l1h'is does not, ihQwever, cthange the strati­
graphy of the Namurian, defiri€d at that time, as has been confirmed by 
the remaiTIiIIlg' faun·a. . . 

Suhstages and goniatirte zones 

The knQwledge Of the Namurian ·goniatites ~IPoland, similarly as 
of those from the WestphaliaIn stra'ta, has so far Ibee!Il most iinadequate 
aB comp~red With Etngland and other areas mweste.m Europe. The first 
and foremost reason thereof is theilr extremely rare OCCUITeIIl(!e ID com­
parison with 'the representatives Qf Qther macroiaunal groups. MQroover 
the state of presel'Vation of ,goniatiJtes fl'lom borehole profiles does nQt 
always permit theilr accurate irlentifica1tiQn. The 'lobe line, for inStance. 
has never 'been. observed. (in the Upper Caroan:iif,erous). Hence the assign­
ment of the particular forms is made solely an outer morpholQgical fea,.. 
tures. Obviously, this su1ggeststhe greatest cautiQn iIIl specific idenrtifi­
cation, while generic identification does not aHowany great accuracy iIn 
agedetermilIlatlon Qf INamurian deposits. 
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In western Europe, most particularly iJn Great Britain, BeLgium aJIld 
Germany, where tihe 'goniatites occur in great ablliIl1danoe, the stratiigraphy 
of the Silesian has been defined with the greatest accuracy. In Poland 
however, the majority of S1pecies, particularly .of the Upper Namurian 
ones, have been. reported, for the ·first time from the LU!blin basi!n. This 
permiitted thediUeren!tiation of Namu:riaiIl B and C I(m Least din. some profi­
les}, as well as the separatiOlIl of the particular suJbsta,ges alnd zones in 
the Namrurtmseries. To a oertaiJn ~ten.'t this has made u;p for :the 
deficiency :in the Polish sequence of gOlIliatite wnes and has led t.o a clo­
ser correla"t'ion of the Polish Namurian with other classic Silesian areas 
of Europe. 

The foU.owi!n'g is a specificati.on of the Namurian gomiatite fauna., 
identified ibythe present writer from the particular 'boreholes, giving the 
depth at whiiCh 'they occur. Phdtographs of the fauna are shown .in pla-
tes~~[. . 

Qpole Luib. 5 
2,045.0----<2;,()41.{) m' Crtivenoceras. sp. '. 
1,9'315.0~1,9i29 . .o mi Anthracoceraspaucilobum I~PhnI.). 
1,35:7.2---!1,357.() m . Agastrioceras cf. carinatu.m (Frech) (pI. XXXVIT, 

Nied.rzwica · 2; 

ii!gs. 1 and . 2), Gasrtrioceras ex ,gr. cancellatum 
Bis. (pI. XXXV~liI, figs. 1 and 2). 

1,I5lH.l5L-:-'1,5I05.5 m Reticulooeras bilingue (Salt) (pI. XXXIiV, ftgs. 
3 anld 4; pI. ~V, ftg. 1), Reticuloceras gp. {pI. 
XXXW, fig. 2) . 

. ':" . 1,4II0.0-11,4!09.8 m Reticuloceras superbilingue Bis. (pI. XiXXV1I, 
figs. 1 .......... 5~, Anthracoceras arcuatil.obum (Ludw.) 
I(PI. XL, ftgs. 4 and ;5). . 

N iedrzwica 3 
2,220. 7l-2,'2.~8.2' m Dimorphoceras sp. 

'2,002.~1,9,919.0 m Hmnoceras cf. subgl.obosum ~D.ol1~ I{ipI. XXVU, 
figs. 3 and 4). 

1,,6'9'9:Q.--i1,693.0 m Reticuloceras cf. bilingue (Salt.) (pI. XXXV, 
fi!g. 2), Reticuloceras sp., Anthracoceras gp. 

1,554.7---1,554.0 m Reticuloceras superbilingue Bis. (pI. XXXIV, 
tfig. :3). 

1,5153.7-1,'5153.2 m Gastrioceras cf. cumbriense Bis. (pI. XXXViIi!, 
fig. '2). 

D«tblin 7 
2,5<94.8-2,51913.8 m Eumorphoceras cl. pseudobilingue Bis.. (pI. 

XXIV, figs. 1----'4), Cravettoceras cf. malhamen­
se Bis. (pI. X~IV, figs 5 and: 6), Cravenoceras sp. 
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' 2,569.,2----!2J5i615.tO m Eumorphoceras ex gr. bisulcatum I~Giirty), An­
thracoceras sp., Dimorphoceras SIP. 

2,151,3.7-2,5'0'7.7 m Cravenoceratoides nit~dus (lPhill.) (pI. XXV. 
ftgs. 6-8), CrOlVenoceratoides cf. edalensis (Bis.) 
(pI. XXVI, figs. 1-4), Anthracoceras paucilo­
bum ,~hill.t) {pI. XXXI~, fig. ~), Dimorphoce­
ras sp. 

2,'5t07.7-'2,.501.~ m Homoceras cf. subglobosum l(lDolle)(pI. XXVH, 
fiig. 2), HonlOceras sp., Anthracoceras paucilo­
bum (iRhill.), Dimorphoceras sp. 

2,5'(11.7""""""""'2,4'98~'4i m Homoceras cf. beyrichianum /(de Kan.) (plo 
iXlXVI]I!I, figs. 3 and 4), Anthracoceras paucilo­
bum ,~Phill.) (IPI. XXJX\T.]H, ££g. 4), Dimorpho­
ceras Waradimorphoceras) cf~ ZOOlneyiICPhilI.) 
I(pI.XLI, filg. 5), Dimorphoceras sp. ,(opI. XLII, 
fig. '1). 

2,4'71:21::.....12,4710.'2 m Homoceras ex ,gr. beyrichianum (de Kon.) (plo 
x}w:FI, fig. 5). 

2,4i3i8.12l-2,43;7.3 m Homoceras cf. mutabile Eis. & Huds. {pI. XXiIX, 
figs. 4-6}. 

Bystrzyca IG-1 
11,7'01.&---<1,700.9 m ' Eumorphoceras ex gr. bisulcatum (Giil'ty) (pI. 

XXV, tfig. i1). 
1,5'74.9i---1,'574. ~ m tCravenoceratoides sp. (pI. XXIV,m, fig. 1). . 
1,55'8"1'-41,515'0.1 ni Anthracoceras cf. paucilobum ,(Pihill.l) (pI. 

XXXiIX, figs. 4 and 5), Anthracoceras ~., Di­
morphoceras Bp. 

1,410.'~1,4107.0 m Homoceras cf. beyrichianum {de Kon.) (plo 
XXlW]I, tfig. 51). 

1,38'1.3--11,381.'2 tn Homoce1'as cf. henkei Schmidt ,(pI. XXVIII, fig. 
1), Reticuloceras cf.' eidpressum Bts. & Huds. I(PI. 
XXXI, fig. 4; pI. XXXII, fig. 4). 

l,3g1.101--1;3'i'8.0 m Reticuloceras cf. todmordenense Bis. & Huds. 
I(PI. XXXlLrI, fig. 2), Reticuloceras cf. adpres­
sum Bis. & Hu:ds. (pI. ~:m:, fig. 2), Reticulo­
vras sp., Anthracoceras arc-u,atilobum (Ludwig) 
(pI. :x2L, fig. 3). 

1,374.7~1,371.0 m Homoceratoides varicatus Schmidt (pI. XXIX, 
fig. 1), Homoceratoides SIP. (pI. XiXiIX, fig. 3; 
pI. XXX, f~g. 1), Reticuloceras todmordenense 
Bis. & Huds. ,(pI. XXXLI1, fig. 1), Reticuloceras 
cf. todmordenense Bis. & Huds. (pI.' XXXJU, 
fig. 3; pI. XXXIV, fig. 1), ReticuIocerasadpres-
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$wm Bis. & Huds. (opI. XX:X!I,fig. I}, Reticu­
loceras cf. oopressum Bis. & Huds. (pI. XXXI, 
figs. 2 and 3,; pI. XXXII, fig. 1), Reticwloceras 
cf. umbilicatum Bis. & ' Huds. (pI. XXiX, figs. 
31---<6i), Reticulocera,s sp. 1(\PI. XXXIII, fig. 4; pI. 
OCXXITII, figs. 4 and 15), Anthracoceras arcuati­
lobum ,(ILudw.) (pI. XL, figs. 1 and 2), Dimor­
phoceras (lParadimorphoceras) cf. looneyi (lP'hill.) 
(pI. XL, fig. 6; pI. XUI, figs. 1--4), Dimorpho­
ceras sp. 

1,3:519.61-1,3159.4 m Reticuloceras sp., Hoonoceratoidessp. (pI. XXID{, 
fiJg. 2)., 

Kazimierz 1 
12,1062.4-2,060.0 In Hoonoceras cf. beyrichianum (de KiOn.l) (pI. 

}owFEI, fig. 12'). 
1,7518 .. 6-1,71513.1':m Hornoceras cf. moorei Bouok. i(Jpl. XXVIH, 

tfig. 6). 

Kofuiel l' 
'2,194.6---<2,190.1 m Gastrioceras sp. 

GoZd:zik 1 
2,130.8.-'2J129.0 m Dimorphoceras s.p. (pI. XUH, figs. 2 and. 3). 

Che1::m 1~G-11 
'93'9.!1L...938.0 m Cravenoceratoides nitidus I(lPihill.) (pI. ~, 

figs. 2L..5'), Anthracoceras Eq). {pI. :x:xxwrr, 
tfigs.6 amd 71), Dimorphoceras gp. I(PI. XlIi]I, filgs. 
4' and 15). ' 

926.~9'2i5.16 m Cravenoceratoides nititoides (IBis.l) (pI. XXVI" 
'figs. 5 and 6), Anthracoceras paucilobum I~PhilI.) 
I(JpI. xooxwm, fig. ;3). 

'!}.2!3.4-900;1 m Anthracoceras paucilobum (Phill.) l(pl. XXXVI.n, 
fig. 5; pI. XXXIX, £1g. 1;). 

68i2.i5r-1000.'5 m Gastrioceras cf. cumbriense Bis. (pI. XXXVI, 
Ifig. 16; pI. XXXVIII, figs. 3 amd 4), Hoonocera­
toides sp. (pI. XOCX, fig. 2). 

Namurian A 

As is currently accepted, the N amurian begins wilth the first appea­
rance .of the species Cravenoceras le ion Bis. 

Cravenoceras Zeion Bis., characteristic of the lowermost (E1a) zone 
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of the Namu!riatn., has never as yet been encountered in the profHes of the 
Lublin 'basin. It is not, however, excluded that this form may have been 
present among the goniatite remains from the lowermost Namurian of 
the Luiblin 'biaSln, but tha't the unsatrsfactory state of preservation of the 
availaible specimens hilndered their specific identificatiorn. The -occurren~e 
in the Luiblin basirn. of the oSP'ecies urnder consideration seems all the 
more !probable that it has 'been found in borehole Gol'onog (Bojlkowski 
1967~ in Upper Sillesia. 

Cr. leicm IBis. ihas been reported from Great Britain {Bisat 10018, 19150; 
Yates 1'9612,) aIIlid Germany !(Schm'i.<ft 11934, PatteiSky 1!9:519, Horn 1'9'60, 
Figge 1916'8). Trn Bel;gium, Dematn.,e1; (!19'411) has described it from the La-wer 
Namurian. When comparing the Lower Namurilin ,goniat'iites from Iif€­
lan:d and Belgium, Yates (HlOOr) suggested that Belgian f.orms previously 
referred by Demanet to sulbstage Et, are probalbly E.z in age. A revision 
of the identific:atio!Il .of the above fauna fr.om the I.owermost part of the 
Namurian 1In the Dirnant synclinorium of iBeLgium, made by Ramsbottom 
(vide van Leckwijetk 196!4b) also by Bouckoort & Hig,gins (1196GI), sihows 
that th-e oldest zones of the NamuTian in Belgium rE1>resent the higher 
substag-e - E2, i.'e. the ATnSboogi8JIl, while the form ddern;tifd.ed as Craveno­
ceras leion iBis. actually ,belongs to another species, th,e Cravenocera's 
~owlingense Bis. 

Ln the lower part of substage Et, called Pendleian, above the zone 
Cr. leion, occurs the zone EumiOrphoc-eras pseud.obilin'gue (s.s.) Le. Etb, 
Whose index species be airs the same name. Fairly numerous representa:ti­
ves of this 8p'ecies have be,en encoUiIlltered in the Lublin bam l~rehole 
D~b1'iln 7). Their state of preservation impedes closer identification, all 
the more so that several subspecies have 'been differentiated within the 
species itself {IBisat 1~8-, Horn 1960~. In this connection the forms enco­
untered in bore hole D~bl'in 7 hav:e been identified. as Eumorphoceras cf. 
pseu.dobilingue m. 

E., pseudobilingue Bis. (s.s.) has lilkewise 'been. fOuind in the Upper 
Silesia borehole Golonog (lBojkowski 1'9:67), and E. cf. pseudobilingue BlS. 
in bore'hole OstJrzeszow ilIl the substratum of the F.ore--Sudetk monocline 
(ZelichowSki .19164a, tabl. I, fig. 3). 

Just above E. cif. pseudobilingue Bis., Cravenocerascf. malhamense 
Bis. has ibeen found in borehole ~b1in 7. This borehole exee:pted, the last 
named S.pec'ies has never OOfore lbeen reported:in tPoland (!Korejwo & Tel­
ler 19168if). It is characteristic of the UlPpermost zone ~Etc) of the Namu­
rian A ,suJbstage Et and has been recorded from Enlgland ~Bisa\t 19124, 1]92:8, 
19'5-0) aDd Germany ~Schmtd't H~134, PatteiSky 1'959, H.orn 19610). 

!Withirn the wblin basin, the b1gher goniatite zones of Namurian A, 
belonging to substage ~, ii.e. the Arns'bergiarn, are represented by the 
folloW'i:ng species: 
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Eumorphoceras ex gr. bisulcatum ~Girty) encountered in boreholes 
D~blin 7 and Bystrzyca IG-l. 

CravenoceratoiJdes nitidus ()Phill.) encoUilltered in 'boreholes Chelm 
IO-1 and D~blin 7. 

Cravenoceratoides cf. edalensis I(Bis.) from horehole D~blin 7 and 
CravenoceratoidesTliititoides (Bis.) fromborehole IClhehn IG-I. 
Eumorphoceras bisulcatum ~Girty) has, moreover, been encountered 

in borehole Dorohucza I!G-+1 (Krasnystaw) at a depth between 2,124.'5 and 
2,12'9.1 m J(Boojllmwski 1966a, tab!. il, fig. 131) while Cravenaceratoides ni­
titoides (Bis.~ is mentioned by that author fromborehole Husyrune JiG";l 
from a d~th of 488.'9 m. Cravenoceratoides nitidus ,(IPhill.) is the only 
species out ()if those here c<mSidelred that has been £ournd outside the l.Ju­
blin basin, in the marine Gaebler horizon, i.e. in the upper part of sub­
stage ~ in the Upper Silesia ·basin ,(tBojikowski 1'96,7,). All the abo'Ve spec'iles 
are known from the lower part of Namurian A ;in western Ell'rqpe atnd 
they are the index. forms :tor substage E2 i.e. the Arnsb€irgian, representing 
zones E2a and E2b l'€lspectivoely (JBisat 1924; Schmidt 19215, 19/3l4; Demanet 
194'1; Hudson 1'945; D<lrsman 1:945; Patte'isky 19:59, Chalard l'960a, h; Ya­
tes 1962; lBouclkaert 19161; Boucka,ert & RUggins 19613; van Leckwijo'k 196'4b 
and others). :Zone E2c which is the highest one of substage E2 has not as 
yet been 'encountered W±thilll the Lulblin basin. 

NQ goniatites at all hajVie been observ,ed in the upper part of Na­
murian A of the Upper Silesia ba:sin, hence arises the p1'loblem whether 
substages Hi and H2 are present iJn the FoUsh part of that basin. Boj­
ikowski C1'9167~ thinlkS ,there is IIlO such .index fauna there to reliably sUrg­
gest the pres€lIlce of these su'bstages, and he leaves the IProblemof the 
uppermost part of Namurian A an open questiOlIl. HartU!llg & PatteiSky 
(1'916r(), also HavlenaQ19614) lSuggest the presence of the uppermdst Namu­
rian A in the Ostrawa-Karwina region of Upper lSilesia . .Pattei:sky belie­
ves the Ga~bler horizon to be the equivalent of its lowermost part aIIld 
thus to correspOlIlid to the Hom:oceras strirolatus zone. Havlena, 0IIl the 
other hand, on paloolbotanical Ig,rounds, ass':i!gn!S to this part of the profiile 
not only the marine Gaelbler horizon ;but the underlying iRoemer horiwn 
too. 

The goniatites of the Lower Namurian A in the Uwer Silesia basin 
are shown in chart '6 after Boj!k:owSkl (>196'7). 

The upper part of Namurian A, ,established on a goniatite fauna, has 
been observed in Poland only iJn the LU!blin basin. The iollowulg represen­
tatives of the genulS Homoceras have 'been encoun,tered 'there: Homoceras 
cf. stibglobosum~Dolle) in boreholes D~blin 7 and Niedrzwica 3; Homoce­
ras ex gr. beyrichianum and H. cf. beyrichianum I(de Kron.) in boreholes 
D~blin 7, Bystrzyca IG-a. and KazimileTz 1. Moreorver, Bojkowski (1916,6'a) 
has observed the !presence of H., beyrichianum (de Kon.) in boreholes 
TepUuik6w 10...:1 (at 61912.0!......!693.5 m) am borehole Husynne'IIG..;l between 
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4109.,2 and 409.5 m (BojkowSki 11196'6a, tabJ.. I, fig. 19). The 'tWQ genera just 
mentioned all'e characteristic of sU'bstage Hi (2lones Hta and Hiib), i.e. the 
Chokieriian, and are JmiOWlIl from ,England, Germany and Belgium (Bisat 
H)124; Schrn'idt l'9'34; Demail1:et 1941; Hodson 1'{}54, 1'957; Hodson & van. 
LeclkwijClk 19156; :Pa.tteisky 1'959). Moreov:er, Hc:nnoceras aft. diadema 
(Gold'!. & Beyr.) and H. cf. diadema (.Goldf. & Beyr.) (vide Bojikow,sld 
1'966a) are reported. f,rom 'boreholes Husynne ]G·.J1 {409.I2i---4!OI9.5 m), Kos­
m6w 10-1 (7107.0--7113 . .0 m) and TeiPtilJik;6w IG-'1 1~600.1{)-'693.;5 m). Accor-

. dIng to PatteiSky this species is associated wi1fu. H. subglobosum (D{)lle) 
and H. beyrichianum (de Kon.), possibly aLso higher up, but in any case 
it is c-onm.ected. w'ith sU'bstage Hi. . 

All the g{)lIliatiJte species hereto consid€il"ed are charaC'teristic of sub­
stage Ei (lPendleian), E2 (AmSbeI1gian) and Hi ,~Cholk.ierian:) of iNamurian A. 

No equivalents {)If the uIPip,ermost suJbstage of the Lower N amurian~ 
i.e. H2 «(Atpo,rtian) have so far been ,established on goniatites either in the 
Lublin basin ,<?r ,elsewhere in PQland. 

In addition 'toO the itt1dex[Qlrms mentiQned above, representatives 
of the genera Anthracoceras and Dimorphoceras have also been found in 
the Lublin basin. Their vertical range is, however, marlkedly greater. 
Anthracoceras paucilobum (1Phill.) OCCUTS :in practically all the profiles of 
the Lublim. basi!n and it is cQnnected with iNamuria;n A. This fOlrms is 
also often present in the Lower N amurian A {),f the Upper Silesia basin. 
(BojkowSki 19·6'7), moreover, it was found inborehole Marswwice 1 wi:thi!n 
the Miech6w depressi{)n I([KQrejwo & Teller 19&8b) and in the substratum 
of the For·e-6udetic monocliJne I{lborehole Tarchaly 1) (iKQrejWlO & Teller 
1'9(615). A. paucilobum I~Phill.) is very c{)mmon in tihe Lower Namurian of 
western EUTope I~sat 19'314, Gurrie '19M,iPatteisky 19159). 

Dimorphoceras (Paradimorphoceras) cf. looneyi (Phill.) is fairly 
common in the Namurian profiles of the Lu!blin ibasrn. Similall'ly as 
in western Europe, this form ()ccurs both in tN amurian A and the lower 
part of Namurian B i(Sc'hmidt 1934, MQore 19,39, Demanet 1941). 

Namurian B 

Deposilts of the Upper Namurian (8 +q in the paralic facies, esta­
blished on a g,oniaJtilte fauna, have, 'SO faIT, Ibeen found in pQland solely 
in the Lulblin Ibasm. A mQre detailed :diviJsi{)n and the differentiation 'Of 
substages wme made possible on the basits of .gQniatites from the genera 
Reticuloceras and Gastrioceras., lReprese.rrtatives of ,the former of these 
genera were firlSt recorded in iPoland in '1 '916l2 from borehl()le Bystrzyca 
fG-J1l{KorejwQ 1'969,). They are: R. cf. umbiUcatum Bis. & Hudston, R., ad- . 
pressum Bis. & Huds., R. cf. adpressum !His. & Huds., R. todmordenense 
Bis. & Huds., R. cf. todmordenense Bis. & Hu:diS. The species just menti!on­
ed are iknown from western Europe and they represent ZIone R1a of lSub-
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stage Rt i(Kinder.sooutian:) of Namurian is (Bisat & Hudson 1943, Hudson 
19415, BouClka,el"t l'9160a, van Lecikwijcik :194'6b, Patteisiky 'H~159, lPa'iJteisky & 
SchOn'Walder .19160, and others). Lnthe same zone there also occurs Homo­
ceratoides cf. mutabile Bis. & Hruds., found in iborehole D~blin 7. Thiis 
form is iknJow.n, from Belgium, ElnglalIlld am Morocoo I~Bisat & Hudson 
19143, Bou'C'kaert & OWodenko 19'615). 

iBorehole Kazimierz .1 has yieMed Homoceras cf. moorei Bouck. This 
species was discovered i1n Belgium in a high,er zone, Le.Rtb of the sub­
stage here considered, 'later on aliso encountered :in Germany (Bouokaert 
19'61Oa, Boudkaert & Herbst 'W6!O). "Ihealbove species of the 'genera Homo­
ceras and Homoceratoides harv:e likewise been Il"eported for the first time 
from 'Poland (iK'Orejwo & 'Tel'ler 191618lf, J'9168h). 

It is ahso mterestfug ,to note the presence 'Of Homoceratoides vari­
catus SChmildtin boreh'Oles Bystrzyca IIG-ni in depesits referred to the 
Namurian suibsta:ge Rt. lM:usiall(vilde Bojkowski1966a:) mentions this form 
from :borehole Radzyn ]0-11 where it occurs between 1118.0 ........ 72'O.{) m in 
Upper Namunan sediments. HomoceTatoides varicatus Schmidt has a 
great vertical Tange; in, western EUJ.'Iope it is enoountered ID Namurian B 
&lid C, and eveniln the Westphalian. 

The ah()lve 'species reasona,bly suggest the presence m the equivalents 
<>f zones Rta and ~Ib of westem Europe. 'I'he 'Uppermost zone IRtC ,of 
substage R1 CKinderscoutian) has :n'Ot as yet been estalblished in Poland. 

The Upper Namurian B :in the Luiblin basin is characterized by Re­
ticuloceras bilingue (Salt.) and R. cf. b~lingue f(Salt.). Both these forms 
halVe been fou:nd in borehol:es iNiedrzwica 2 and 3 (Ko,rejwo & Teller 
1,96'7e, Hlu8a). In Great Bdtain., Belgium, H'OHand. and GermaJnY, the 
~ies R. bilingue is re!ga;rded as 'the index form of zone Rzb 'Of the U!P'Per 
part 'Of substage R2 i.e. the Marsdenian l(1vide PatteiSky Hffi19). 

Namurian C 
. 

iNamrurian C is represenrted in the Lulblin Ibasin by the following 
forms: Reticuloceras s'UperbiUngue Bis., reported [mm 'borehole Niedrzwi­
ea 2; R. cf. superbilingue Bis. from 'borehiole iNiiedrzwica 3; Gastrioceras 
ex gr. cancellatum Bm. and Agastrioceras cf. carinatum {Frecih) f:r:om bo­
rehole Opole Lub. '5, and Gastrioceras cf. cumbriense iBi,s. from borehole.s 
Niedrzwica 3 and Ohelm Luh. 1DG--1 (K'Orej'Wo & Teller 1'967e, 19>68a). Out 
of the species just me:ntian:ed, only Agastrioceras carinatum (Frech.) has 
so far be'oo €!IlciQ/UiIlteood ID d~osits cUrrenJtlyassignledto the Upper Na­
murian {B + q, in Iborehele iKosm6w 'IlG-,1at a depth 'Of 4:912.'6 m (vide Boj­
kowSki 19616a, talbl. IV, fig. '111!). 

In the west EUTQpean :division !Of the Namurian, the species mentio­
ned a;oove represent its uppermost part, i.e. substage G1, cal'led the Yedo-
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:nian am 'zones Gia, Gib and ,Gic il'~ively (:Nev:i111'9156, 19'611; IPatteiSky 
19159, 191615; RamSbottom & Galver 19162,; van UeakwijOk 1'96i4b; Rabitz 
1'916'7, and others). 

On the ground ,of a decision of the 19i27 Heerlen ICongress, 'the next 
gonia'tite rone containing Gastrioceras subcrenatum (Frech) is regarded as 
the age equivalent of the lowermost member of Westphalian A. In Poland 
this form was filrst reported from boreiholes Niedrzwica '2 and '3 (Korej~ 
& 'Teller1967e). 

Anthracoceras arcuatilobum i(iLudw.) is an'other l'epresentat'ive of 
the genus Amhracoceras n.otew()Irthy to be mentioned here; it was encOlUlIl­
tereld: i!nbOl'eh.oles lJ3ystrzyca IG-I and Nieldrzwica 2, alLso Chelm !fG-l, 
while A. aff. arcuatilobum (IJudw.) is mentioned by lBojK<:>wskii 'OI9166a) 
from boreholes KOSInaw TG-Il aIIl!d Radzyfi IG-I. 'The latter species has 
a great vertical range and withIn the Lublin basin it is found !both in 
the Upper Namurian and 'the Lower Westphalian. A similar range is 
displayed by this form in western Ewr.qpe \(vide tPatteiSky 119519, 1'9(15). 

Descriptions .of the goniatite fauna from the Namurian deposiits orf 
the Lu!bHlIl 'baSin suggests that we are deallin:g here witlh Ithe equivalents 
of aB the subs,tages distinguished in western !Europe, with the eXc.eptilOn 
of the Alportian (H2), i.e. the uppe.rmost substage ,of IN'amurian A. It is 
nOt excluded, however, that boreholes dril'l,ed in future will fill up this 
gap ID the gon.:iJa:tite successian of PolaJrld. Obviously, ndt ,all the 'zones 
of the particula'r substages have so far been faU!Ilally estaiblished. 

All the Nam'W'ian golIlia tites iI'eCordied Jirom !Poland and identified 
by the present writer or by other authors, arespeeirfied in char't 6, while 
chart 2 sh.ows all the index gOllliatite fiorrns an which the iNamuri;an stra­
ngraphyof ,western Europe has been based. 

The prelgent writer's description of the Namurian goniatite fa'una 
and its raiIllge is based. on west EuropealIl literature. The Namurian goniati­
tes of the USlSIR }rave !been described by Lilbrovitcih & Ru.:zhencev fro'rn 
the Donetz basin, the Urals, Novaya Zernlya and Central Asia (Librovitch 
1946, 1947, 1915i7, 1916\1; Rumencev 1958, 1'91615). As is 'shown in chart 3, in 
spite of a great number of endemic forms, the ,gIOniatite fauna described by 
these auth.ors also conta,ins Species and ,genera permiitting correlation 
with the goniatite Bubstag,es characteristic of the Lower and Upper Na­
mUl'ian of western Europe. 

With the exception ,of pelecypods and rare IbrachiopiOds, very few 
mlicrofaunal data, all'e avaHa!ble from the :nearest region, the LVOIV-Volhy­
nia basin adjacent ,to the wblm 'basin. Gonia'tites have be,en found in the 
LishJnya beds w!hich 'Shul.ga (l'9i6r2? refers 'to Namurian A. They are: Cra­
venoceratoides cf. stellarus ,(Bjs.) and Anthracoceras cf. paucilobum 
(lPhill.), Anthrococeras~p. and Dimorphoceras sp. The first two species 
are characteristic of the middle ZOne of substage E2 of 'N amUin:an A. The 
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higher substages, that is Hi alIlid H2 .of the Lower Namurian have not as yet 
been documented. No .goniatites have been enc.ountered i:n the Upper Na­
murian deposits o·f the Uv.ov-Nolhynia basin. 

Lithology' and sedimentation of the Namurian deposits-

'The widest ge.ographical distrihuti'OiIl of the Namurian deposits is 
oib'served in the Luiblin basin where they occur chiefly as productive me­
asures. They all."e characteriized iby a predominance of aleuritic-peliti:c rocks., 
i.e. of sHtstdne's and mudstOlIles. The coar\se-clastic sediments, similarly 
as the carbonate rooks, are rather subordinate in ,the Namurian. Moreover. 
as comjpared with the Visean sediments, thle lNamurian coal deposits are 
considerably thicker. 

The siltsron€lS" often represenrted by a series a score Ql" so .of metl'es 
thick, are of grey or dark-grey colDur. They, are parallel- or cross-bedded. 
'Often lamitnated by lighter sandy material. 'The bedding planes are mDre 
often tha~ not OQIV·er.ed wi'th carbonized. !plantdetl'litus and abundant .mica. 

The mudstolOes a~e da,rik-gr'ey, chiefly with OOncho1dal fracture, occa­
sionally showing p-laty parting. Hlac!k, sHky or coaly mudsyones ,a:re fai'~ly 
commDn, hut ;broWn ones, sligh'tly bituminous, 'Or beige 'Ones wIth rtOdiilat 
structure, occur, too. BOth, themudstones and siltstones contain here and 
there ,aniimal and nl{)!ll .... marine iPla:n.t remadins. iSoils wtith 'mgmaria b~­

are alSD Com'mon. They consist of siltstones or mud stones with numerous 
appendilces and l'elicts oif stigmaria.. ' 

Here amd there the mudstones and 'Siltst'OIles contain fme oolites or 
sideriticsphaerDlites. Besides oOlites,:vrDn c'Ompounds ·occur 'either as pyri­
te in the !form .of grai:ns and crystals also nodules occasionally ilnterca­
lating the rooks, Oora8 concretions .and intercalaUons of siderite. As a rule, 
the silts/tones pass it'llto muldstones very .gradually. The sUtstones occur­
ring in the UppelI' N amurian are characterized by major agglomera tioos 
of ka;olinite anid biotite. 

Th·e sandstones a·re mostly white tD greyish in colour, .equigranular, 
seldom calcareous, here and there conglomeratic and cOtIltain siltst-Dne-' 
and mudstone peblbles. The sandstones are thiok-fuedded, in parts lami­
nated by mudsltooe-'siltstone material. !Mica. (biDHte .and muscovite) is 
fairly abundant, particularly 00 on the !beddilOig !pla!Il!es, sideritic conore­
tions are present, too. Cooly streaks, caribonized flDra and coal fragments 
are also commDn. The Upper {Namurilan sandistones are often greywacik­
-polycmitic in character. We might mention here the sandstolOes padk.ed 
with mica that alre caned the "silvery" sandstones in !the l./vo'V basin. In 
the Luhlin hasin, the bDttom of the "silvery" sandstones is arbitrarily 
accejpted as th·e bounJdary ibetween'the Lower and the Upper Namurian. 

'The Namurian carbonate crocks represent a very small percent of 
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the rock content. In the lower parts of the NamU!riaih they occur as layers · 
some metres thicik, while :in the upper parts as thin intercalations. The 
limestones a're grey, tfine-<:rystalline, partly dolomitic, with veinlets .of 
calcite. Some p.arts of the limestones are marly, 'occasionally they con~ 
tam. an admbdure of bituminous substalIlce. Oxgantldetrital limestones 
a,re less COmIDO!Il. 

The description given a,bove is a generalized OIIle. 'More detailed ac­
counts ·of the lithology and petrography of 1Jhe deposits are given in papers 
by -BochenSki, BolewSki & Michalek ~1i9i5151); Budlkiewicz, Stoch & Wl'och­
niak (119160) and Cebulak & POTzycki (1'9'6'6), and lPorzyclki IC19i66, 1967). 

The prdblem of ,the coal-',Produciirvity of the deposits in the area 
under cOlIlsiderati<m is di5cussed by Demibowski &.!Porzyoki IQ191617i). They 
show clearly . that the northern part of the eastern !regioo of ;the Lublin 
basin is the most promising one. In the southern part, the Visean, lNa­
murian and Westphalian deposits containfaiilrly numerous bU't thin in­
tercala tiOlIlS and seams of coal ne'V'er thicker than 1.2 metres. This is 
chiefly ooking coal but the largest quantities of-commercial coal occur 
in Upper iNa;rhurian and. Westphal.ian stra,ta. In the lDJorthem paTt of the 
Lubliri basin, most of the coal seams are partly connected with the Upper 
Namurian, but first and .foremost ,with the Westphalian where the coal 
Seams a:r.e -from -OJa to 3 ID thiok. Wiit'h a few €Xc€!ptiolIliS'. 'these all'e -an 
energetic coals. Thiis moSt promising region lies in the eastern part of the 
LUlbliltl basin, approximately north~est of Chehn Lubelski .and stretches 
in the direction of RadzyD.. ' , 

Demfbowski & iPorzycki :(1'967) propose to call this coal .... hearing region 
the Lublin 00a1 Basin. 

' JAs -co:m,pal'ed with those of the Visean, the Namurian deposits are 
cihal'acterilz·ed by a lower percent contelIllt of marin-esec:iiments, and by 
a dominance of detriltal rocks. Prior to the Viseanbut subsequently to 
the tDeviQlruatn: or the Tourna1sialIl.? the Lublin basin·W\aS 'Sulbj'ectedto emer­
siOlI1 followed by erosiJon 8JIld derrudation which affected the lower mem­
ber~ of the Carboniferous and even older deposits. 

Another marine tran'sgllession took place duxmg the Middle or UiPPer 
Visean. After tha,t 'time, sedimen'ts of great thickness were deposited in 
.resullt df the continU.oUS general lowering of the area. The sedimentatilon 
co,ntinued throUghout the Upper Carbom.iferous, the Stephanian excepted. 

During the Visean, i!b.·e verticall movements were less strong, resu1.,. 
ting in a lo()ll1Jg Ilastin.g stahiliza tiOlIl of ma'rine ICI().ridi'tilons as i's indicated by 
thiclk: series of limestones or mudstones bearing a rich and diversified 
fauna. The Visean was a periOd of the maximum swbsidence, hence also 
of the maximum marine itransgressiOlIl Within th,is area. 

Durin'g the Namurian, the subside:nICe was also ra,ther strong, and 
of oonsildera;ble amplitude. This causedfT·equent chang.es in the sedimen­
tary condi!tians which ,passed !£rom marine to continental ones and the 
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other way about. There movements were accompanied by 'UlPltfts in the 
alimentary area wlhich was feeding the basin with terdg·enous material. 
This aCCOUII1!ts for 1ihe d!i.v,ersif,ied type of the deposits (mudstones, siiltsto­
nes, sandstones). Durin:g ,the ,UjpIlifting movements, 1ihe periods of emersion 
albove the sea level, associated with continental conditions, occurred more 
frequently, partilcula;rly in the eastern part of the Ibasin. Sometimes they 
lasted so long as to faV'Ourthe accumul~tion 'Of la,rge amoU!Ilts <If plant, 
coal...lbuilding material. Hence, the accumulation 'Of coal was preceded by 
continental oondi!tiO!tlS when vegetatiolIl tfrouriShed luxuriantly. Thus, the 
formation of peaiibogs took place at the time of the subsidence 'Of the 
near-'shore lewland, directly beifore maritne transgresSi'On. The tennination 
of the process of peat fo;rmation was usuaHy caused Iby it being 'Overiloo­
ded by the sea, because the coalis are chiefly covered either hy limestones 
or mrudstones with a marine fauna. 

These coals are · autochthonous as lis suggested by 111,e preselIlC€ in 
their ·bottom of the rootlet ;bed gradually passing in'to coal. The sman 
thiclkness of the deposiltS may be exlplained either Ibytlbe short duration. of 
the continental c,onditilOns 'Or 'by the relatively poor development of ve­
getati'OIl in the pea'tbog. Here and there'tlbe coal is replaced by an equi­
valent deposit, d..e.coaly shale.Faitly'O~ the presence ma.y be noted 
of a rootlet 'bed witbout coal in the top. Thils may be accolID'ted !for i.al. 
by the coal being erodedowilng ,to sea transgression, as is reliably confir­
med by the preselIlce of deposits With a marine faUlIla in the top of the 
rootlet bed a'bove whiiC'h the coal had probably been. oeroded. · The il"OIOtlet 
beds are chiefly l"'epresented by murdstones or siltstones, laminated by 
appendices of stigmaria,. These had boon f.ormed: within a low lying region 
- a pea'fuog of a slowly subsidinrg near-sh'Ore area where the subsidence 
was continually being compea:lSa-ted Iby the supply ,af -terr.iJgen'OuS material 
from the adjacen;t land. This fact impeded a satiSfactory development of 
plants and the formation 'Of coal. . m cases 'W1here the ooal de,posits WeTe 
preseNed it may reasonably be sUJPPosed that the sirnlking .of the lIlear,.. 
-sh'Ore peatbog O(!CUTred very slowly, so much sotlbat the accumrula,ted 
vegetable matter diid ndt suffer erosiolIl. . 

The nature ·of the Carbonlferous deposits, especially ' that df the 
Lower N amurian i(1ack:iln!g coal or with very th:m coal seams), ilndicating 
a continuous loweil"ing of the sea bottom wi:thou'1; phases ()If stagnation 
or 'breaks iIIl sedimentation, suggests that 'the sedimentatiOlIl was pr.dbably 
taking place .m the 'littoralrone of the basin. During the prevalence of 
marine cOlIlditions, the area here considered oonsisted C'hiefly'Of off-shore 
shoruIs OIr la·goonS, here and t!here 'c'OmInUlIlicating with the open sea . . Lime­
stones or mudsto!nes - occasionallly silltstone deposi!ts - wer·elaid 
dow:n there. The Namurian . limestones we;reproba1bly deposited near 
to the shore line, ;possi1bly in short-la.sti!n:g lagoons whiCh W'Ould account 
fer the small 1lhdcllmessof the carfbona.te deposits. ,As compared with 1lhe 
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mudstQnes, the l'imestones displayed a somewhat weaker ,subs1dence of 
the hottom ,of the ibasin. The :isolati'Oll of the 1a.g00IlJS was responsible d:or 
their aOO.iO!rmal sa1!tnd:ty and 1ihis in turn was III disadvaJnJtage 'to the 
develOjpmen t oJf the fauna. 

MudlStones, hence the pelites occurrmgin the Namurlan '(and the 
Lower Westphalilan) must !have formed :iJn calm wat€lns intermi1ttently com-· 
mun'icating with · the open sea" as is suggested by their fl,l.u:na, i.al. ccm-· 
sisting of goniatites and thiin-sheHed pel'ecypods. 

That part ,of 'the lbasin adjacent to ilts bottom, where clay deposits, 
were laid down, was often poorly aerated and contaminated by sUIruretted 
hydrogen, as is suggested ,by the concretions and grains of pydte profusely 
dispersed in the rock, and by the pyritized shells of the fauna.. 

FTom time to time sdme part of the baSin became cult off and de­
-salted, causing the appearance of brackish oOr tfreshwa'ter I(non-marine) 
fauna. This took iPlace mostly in rthe uPlPer !part od: 1ihe iNamurian (Ko-· 
rej'W'o HIM, 191517). The appearance od: 1ihe freshwater faunasu1ggests a long: 
c()(ntilnued lim:nic facies. usually followeld by a ccmtinenrtal, frequen;tly 
coal-.bearinig facies. 

The alternation of the marineandcontinenrtal deposits indicates: 
a cyclic formation of the whole Ca,tboniiferous series, from Ithe Visean to 
the Lower WeStphaoJian. Ceriain . 'bed-complexes re-occur iIn. regular 
successi,cm and this is paTticularly charadteristicof the paralic ibasin's. 
The problem Of cyclic sedimelP-tation dur"ing ·1!b.e Carboniferous was. 
discussed by the writer'in !paipers puiblished il111195tSa, h. 

The cyclic sedimenita tion of deposits in' the ar'ea under consideration 
is interpreted iby 'the cycldthem (cycle) beginnilng ait tihe moment of 
a sudden and stron,s subsidence of the sedimentary area, follow-ed !by 
shaHowinJg and fiInaHy Iby the formation oIf !peat. 

The oomjplete I(ideal) cyclothem consists of several phases . al11d its 
picture ,~goin:g from Ithe t'op)' is as follows: 

4. coal which termilna'tes rthe cyc1'01!b.em; 
3. continental deposits With a 'rootlet. bed in the tqp, suggesting 

l"ap1d sedime.ntation and fillinlg in of the basin UiP ,to Ithe sea 'level ('stargna­
,tion of the suiQsildence mOfV1elm.em!ts); 

,2'. braciki:sh dejpOsits (with a tbra~ki.sh 'Or non-marine fauna), sugges­
ting a shallowing and de-sal tinlg of the ibaJSiIn; 

,1. marine deiposits suggesllilng a sea il11rg'ressi'Oll. 
The thic:lmess of 'the' Namurian deposits ID the Luhlin basiln. varies; 

(in the case of the frull pr-ofile overlying conlCoOrdantly Ithe Upper Visean. 
;md wnlderlyinlg 'Ilhe IWest,Phallan). It .is as foUbws: in the east, wilthim. 
a tb,eH TUlIlIIling from HruibieszOw to Ohelm it is OV'er 4010 m thick and 
gradually decreases iJn the directiOl11 of [Parczew where ilt ihardly attains. 
2'10 m; to the w~t and south the thilclk:nesses increase: in iborehole Jar­
czow TG-4 it is 695 m, in ibore!holes Tysoowce-~omarow ,614!7'--7!118 m; in 
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the vicinity of bor,eho,les iNiedrzwica 2 aJnd '3, also of Opole Loo. 5 i!t 
.exceeds 76'0 m. '.Do the north-IWest the thidkness still increases to attain 
.900 m iln the r,egion of D~blrin.l(chart '5). 

The albov:e data indicate tha1the LubliIn basin, especially in ~ts 

western paTt, had an extremely mobile bottom, su1bject to n<ea;rly continu­
·OUiS lowering. The ibasin was situated in the littoral or shallow-neriltic 
.zone I(e~ecially in the east), here aiI1d1ihere in the deeper-neritic zone 
(in the west). TheQlbserved iPres.ence of a contilluouiS oompI-ex of Upper 
Visean, iN amurian and Lower Wes'tphal:i!an deposits, in places over 
1,7'010.0 m thick, r'ed'lects the general sUibsidence of rthe whole area during 
'±he Carboniferous. 

In north-westel'n PoQland, CaI"boniferous deposits have been reached 
:in. rboreholes drill€d /by the Oil !Research Survey and the Geological Insti­
tute in the course of the last decade. 'Data have thus 'been obtailned 
regarding the occurrence of sediments of this age west of the Precambrian 
.East-European pla'uform, Le. in the regions of Chojnice-Koszalin and of 
Kolobrzeg in Western Pomerania (fi'g. 2). 

The Carbon.i:ferous (under the Zechstein) was first reached in 
hoTehole Bobolice 1 at a depth from '2,7i4l2.~3,rQro5.·3 m. The profile of 
these deposits is described in papers iby Poiborski & C'imaszewSki (1961) 
.and Zelichowski ~119168b). It consists idf two complexes: the lower one is 
.stlty-marly, the ~er car!bona'te--<iolomiltic. The lower cOIn!Plex, built of 
,grey siltstones, hea-e anid there ' calcarooUiS or dolomi tic with interlb'€ddings 
·ofmarly limestones, cClll!taillls ooLitic ilIl<tercalati,ons dmr :its 'bottom parts. 
The presenceOif an a'bundan!t m.acrofaUlll~suggests its Tournaiisian age. 

Owirug to the lack of index forms, 'it is hardly possible to determine 
the age of the UtPiPer, 1,55 m thick complex which is develoiped as dolo­
.mitized oolitic limest·Oll1€S with inteTCalatiOiIlS of siltsrone, occasiona.l!ly 
those of sandstone. lit may belong 'to the Upper Tournaisian, 0'1' perhaps 
.already to the Visean (Zelichowstki 1900b). 

In an earlier borehole Chojnice 2, calcareous deposits, bearing 
.a fauna oif thrachiopods and co,rals, !have likewise Ibeen reached 'below the 
Zechstein, at a depth between 3,047.:5'5' to 3,1917.:3 metres. By Samson'owicz 
(vide ToikarSk.i :1t95'9,b) ;they were Teferred (to Ithe Strunian, W\hirle Pajchlowa . 
,(19'64) I'egards them as Famennian. 

'In iborehole (Bialy BOT, between 2,61312.0 and 2,8()'0.O m, sil'ty-marly 
.deposits have been encountered 1be1:O,w the Zec.hstein. Simila-rly .asiln 
Bobolice, they containoolit'ic layers. 'The microfauna identIfied by Wo­
.szczynSika {vide Zelichowski 19i618rb) iIrulicates the 'ToQ'Urnaisian age of the 
-.deposits. • 
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AddHional data concernm.g the occurrence of {the ·CarbolnIferoulS .in 
north-western :Poland were obtaillled from boreholes drilled ,between 
1966 and 1'968. These boreholes have lIlot, so fa:r, heen fully worked out, 
hence, the data aTe mcom!plete, sometimes even fragmen:ta.ry. 

'In boreihole Balbil()lIl 1 :(1'2 km NiWoif B6bol'ice), ibeltween 2 .. 6.18.7 and 
3,193.2 m, UII1ider the iPermian and above the Famennian, 'there <>C<!'Urs 
a complex of deposits developed as da:rlk marly limestones, or ,grey 
compact, crystalline ()IIles. They yielded a!l1. abUlIldant ,fauna tha1 permitted 
to distinguish the TOUIUllaisian aIIld the StrUlIlialIl; Ithe thiclkness of the 
la1tter is a. 20() m i{*orejwo & TeHer 1968d). 

'In iborehole Brda '1 1(19 !km NlW of BabHon I), !below the !Permian 
and above the upper DeVQnian, at a depth ;between2,!1158.0 and 2,6'10.0 m 
there occur, faunallyestablished., VisealIl and ToumaisialIl sediments (Ko­
rejwo & Teller19618c). They are developed aiS broWlIl cherry-coloured, 
calcareous fine grained sandstones and greyi,sh--beige or ,g'reenish siltsto­
nes, intercalated by black calcareous mudstones or grey l'imestones. 

'm borehole Brda 2, now lbeilng drilled, Catboo.iferous deposits have 
been reached at a dep'th. of 211410.:0 metres. 

In borehole WierrehOlWo 3 (a little to the SW Of :borehole Bobo­
lice I), ;below the Zechstein, ·between 3,3'0.1.2 and 3,4!O1.4 m, the limestones 
are greyish-lbeige, fiine crystallme, with'intel'lbeddinigs ofblaok calcar·eous 
mudstones in the top part, aIIld, in the bottom otf lPinkish greywaclke 
salIldstones also ilnterlbed.ded by black mudstones and siltstones. On faUlIlal 
evidence the IProfiLe of the deposits from this borehole UIIldeTlymg the 
Zechstein has heen accepted as partly an equivalent of Ithe Upper Vi:searn 
(zone Goa _p ) perhaps also of the Middle V'isean ~Korejwo & Teller i'968e). 

VisealIl 'sediments have also been reachedilll ,bore hole Wierrehowo 2. 
It is n;otewol'lthy to mention here hows'iglIlifiCalIlt is the presence in bore­
hole Wierzchowo 3 ill faunal remains reliably iD.dicating the Carboniferous 
age of the deposits, !because analogous deposits, previously found at 
3,2'55.0 m :in Iborehole lWierzchiowo I, had been assigned. to the Rdthlie­
gendes. A re-examillla tion of these deiP<JSits (several tens metres ·of varie­
gated siltstotnes, mostly yellOWlish, :i!Il'terbedded. by grey siltston.:es w,uh 
plant detritus) led to :the disc·overy of ostracods. Accordin'g to WosrezyD.­
ska (vide Zelichowski 119100b) they reasonably suggest the Lower Namu­
rian age. 

Borehole Wierzchowo 4, cOm!pleted in October 19168, may supply 
very interesting inlformation. lIt should be noted that, so far, thiiS :iJs 'bhe 
deepest iborehole m !Poland. URJer DeVl()nian deposits have not been 
pierced lto the bottom depth of 5,.01:6.0 metres. The oonglomeraltes 
between. a. 3,'9,5i1.0 and. 4,.019.'0 m, underlYing the Zechstein, helong 
probably to the UJPIP€T pa::rt of the Ro1thliegendes. .Ainalogous deposits aTe 
known ftrom several Iboreholes in Rugen an:d. north-eaStern Mooklenbur,g. 
Belo'w the conglomeratic series, dOWlll 10 a depth of 4,'000;0 m, occur 

4 
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broWln-red mudstones and silltstones, also calca·rooUlS beige coloured 
saJIl.dStcmes, .grading dowiIl'wards into a series of dalrlk mudstolIles and marly 
or fine-crystallin.e limestones. The straUgraphy of 1hese deposits 'is under 
elaboration, most pxolbalbly, howev'er, they bel'Ong to the Carlboniferous,. 
and Ibelow 4,900 .. 0 m perhaps to the Upper Devonian (accOrding to the­
writer's prelimilnary identification). 

Jmlborehole Gozd 1,'N of Bdbolice,the LDevaniarn deposits UlIliderlying 
the IPermian have not !heen iPierced to the bottom depth of3,213!5.4 metres. 
The top part of these deposits, between 2,315'8.0 and 2,!51713.0 rn, cansisthtg 
oif mudstone-sa.ndstone rooks, often variegated, atnd :interlbedded by 
limestone iIlltercaJatims, did not yield any fauna except one poorly 
preserved brachiopod fragment Otf the .geIlJU~ Schelwienella, found alt the­
bottom. The absence of fauna remains, Illa:turally impedes an accurate age 
determinati'On of these d~O\Si:ts. Taking, however, ,into account the 
dist'iIllct cham:g·e :in litho1ogyat the boundary wilth the underlying, ifaunally 
determined deposits of the Famenniatn, they may reasonably Ibe SUjpposed 
Lower Ca·I'Ioonirf.erous iIll age (vide LdbanowSki 1'916'81). 

In the neigh1bourinrg /borehole Goro 2, now hemg drilled, the presence 
at 12',33(1.0 ID has !been noted of OarbOlnilf,erous deGJQsits underlyiingthe 
Zechste'in.They are 'represented ;py vari,egated or grey sandstones with 
intercalations of siJtsto([l,€iS and mudstolllres. A thin ooal seam was fQ.UiOld 
at 2"5'30.4 metres. Low€a:- doW([). there lis a [predomiinralllrCe of car.barul'te 
sedimen:ts whic!h, Ibelow2,'9175.0 m, are IProbably Devcmian in age. 

Borehole iKiOSzal'in ]jQ-J1 '(iBojikowski, CebulaJk, Jachowilcz, Migier & 
Porzydld 19166b) seetm) veryi:nterestiln'g owin:g to the presence of the 
Upper Carboniferous. Grey, siIlty-sandy deposits, with mudstQIle occasio­
naUy variegatedin'tercalatiO!ns, underlie the ;Zechsteiln; between 2,31316.'5 
and 3,01'2 . .0 metres. Inte:rcalaUcms of,tuffite roc!ks are 'en,'countered in the 
mudlStones, while interbedd'ings of calcal'leous-dolomiticsiltstones are­
very Tare. ·.Alt a depth of ca. 2,~51311.0 rn, a 0.'1 m thiCk intercalatilcmof ooa1 
and cooly mUidstones has been encountered. :Platnt Temailns are fairly 
abundatnt i1Jhroughout this series. 'The faUlIla found in a score or so Qf' 
intercalations /betw,een 2,31615.'1 anid '2,9'96 .. 1 ID has been ildentified /by 
Bojlkowski. 

Between 2,3165.1 and2,,6!67.'5 m there octur: Orbiculoidea missour­
iensris :(lShum.), Lingula mytilloides Sow., L. elongata Dem., L. elliptica 
Dem., Phestia stilla (iMc Coy), Sanguinalites occidentalis Meelk & Hay­
den, Edmondia laminata r(lPhil!.) , Pterinopecten cf. rhytmicus JaCks.,. 
AnthracCmaia lenisulcata rCTruem.), Anthraconauta minima !Past., Mur­
chisonia sp., Mourlonia ~., Dcmaldina !Bp., Spirorbis pusillus Mart., 
Ostracoda, remains ,of crinoids and scales of fishes/ i.a!. Rhizodopsis 
sauroides (Williamson), Rhadinichtys sp. 

Between ,2,1697.;5 and2,'8i1r3 .. 9 ID the fauna consists of Lingula mytillo­
ides Sow., L. elongata Dem., Orthotetes hindi 'Thom., Polidevcia sharmani 
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(Ether.), Phe~ia stilla (lM:c Goy); Protoschizodus antiqutis l{lHilnd), P. a.l:i­
ni/armis (lPhi114,Sanguinolites cf.ang'US'tatu8 l(lBhill.), . Atnthraconaia 
lenisulcata (Truem.!), Anthraconauta minima Past.; Ptychamphalus cf. 
intermedius ~OIl1.t Colealus cf. carbanariu8 Dem., Cycloceras k.ionofarme 
Dem., also fish remains, tal. Elonichthys dentic1.lMUUS Traquair, E. robin­
soni Hibb., E. aitkenri. Traquair, Megalichthys Bp. 

Be~ 2,8'30.7 and 2,84J2.9 m worm structux€S aTe numerous, I'Ower, 
at 2,987.6 m Edmondia laminata Phill. A lPelecypod of 'the genus Edmondia 
was 'the only fossil :li0UlIld. between 2:,9912.3 and ~2,'996:1 m. 

!Most of .1he .above f'Orms halVe a great vertiClaI 'range, hence comes 
the difficul1ty 'Of a closer ag,e determina'tioll1 'Of the deposits which yield 
them. In Bojlk'Owsld's opmionthe identified faunal remains reasonably 
suggest the Upper Carboniferous (iNamuriall1. and IWes1ttlh~1ian) age 'Of the 
sedimell1tS doWlll to 2,6Jl2.0 metres. ZelichowSki (1968b) supposes that in 
oore-hole K'Oszal1n 'IG-Il 1Jhetqp parts of ihe CaTlbonifer'Ous, to a depth of 
a. 12,400 ID; belong to the W,estphalian, while Upper and Lower Namurian 
sedimell1ts occur lower down .to the bottom of ·the horehole. 

In the opirnion of Milgier, wh'O h~ identified. the macrof1.oral remains 
f.rom the borehole 'll!t1ider c'Onsideration, VisealI1 de;posits . are· repTesented 
between 2,'5'12.6 and 2,9110.0 m, while Jachawiczthinks that, on the basis 
of microspores, practically ' 'the whole Ca,Iiboniferous· .series · (the top part 
excepted) is Teferable to the Dilnantian. 'lIt is , thus seen that the age 'Of 
the Garbon'if,erous deposits in borehole KO\Szalin·]Q..;1 is controversial. 

ThalIlks to drillings, the GarIboniiferous' !K.oszal:in. rone is also trace­
able·fa,rther w€St.into the region of Kolobrzeg. 

In Iborehole U~onie iIG-l (lE otf Kolobrzeg), below the Zechsteilri~ 
b€tween 3,1005.<3 and 13,1181().i6m there occurs a corn.plex of sandy d€!POsits 
:interbedded -bymudstones and siIltstones. The mudstones are with siderific 
inclusionS and irntercalatiOlIlS of marly . limestones. All 1iliat complex is 
rather variegated in colour. According to fWoszczyilska (vide Dadlez 1!965a •. 
19;67a; Zel'ichowSkiN}6181b) the ostrnoods present in carbonate de.posits 
indicate the Lower NamuTian age. 

In this l'egion, the Carlbonif.erou:s has, moreover, heen fournd directly 
under the Permiam. rund above the Upper Devonian, in 'two !ooreh'Oles: 
Kareiin'O 1 where UiPper CarhoniferOus sed.iments have been reached 
between 2,5:518.10 and i2,'6i15.0 m, an.d borehole Grzylbowo 1 now beiIng 
worked out. ;Tn -the latter ooreh'Ole, the IPresence is noted under the. 
Zecihstem, between 2,'6413.0 am 2,71014.0 m of variegated siltstones wi'th 
thin intercalations o.f pinikish sand.stones. Lower doWlll to ' a depth of 
3,108-8.2 m occur daTik grey marly iimestones ,interoed.:ded by calcareous 
mudsto.nes bearing a fauna 'Of corals and brachiopods Low,er Carfbonitfe­
mus in age. Art a depth from 3,1'1'2.9 lto 3;1'77.0 m hav,e been round fine­
.. grained calcaDeous greelIlish sand-stones with intercalations of mudstones 
and limestones; also cool'lSe-ograined 'a:rlkose sandstones. Lower d'Own, to. 
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. the bottom depth of the iborehole, i.e. 3,303.2 m dark gl'eymarJy lime­
stones hav,e been teacheel With a fauna of lDevolllian ,braCihiQpods. It is not 
excluded thatin:borehole Grzybowo 1, similarly as in borehole Babilon 1, 
the pmfile passes f:r:om . the Lower Carbonif'erous through the StrUIllian 
to the Famennian. 

As may be seen from the above, data on the Carl>onife:r:ous deposits 
imm the substratum of north-western !Poland are still !I'a!ther g,eneral and 
they ha,ve not as yet been \fully worked tOll t. NevertheleSs, even the mere 
discovery within thios area of llleaiTly all the members of the ,Carboniferous 
system, i.e. the ,W€StphalialIl, 'the NamuriaIn, the'Visean and the Touma­
iSiain, as w,ell as a thick iStrunian direcily ov,erly±ngth'e Famenlll!iJan, is of 
greao1: value in the reconstruction of paleogeograp!hilcal condi!tioris. In view 
<Xl the fact that no complete p.mfile of the particrular stages of the 
Dinantian or the Silesian has as yet !been pierced, some fragments eXcE!!P­
ted,their thicm·e\SSeS can be ihaTdly deltermined, particularly since the 
descriptions of the faunal ma!rerials are not yet complete while some 
boreholes are still being drilled. 

The preliminary data nOlW availalble suggest, however, that the 
Lower CarlbonilfeTOus is a't ilea'st 5,010 ID thick, whille 'the U!PiPeT Carboni­
ferous is prdbafbly ltihiclker. It may also !be realSdnaJbly infertred that the 
CaI'OOnifel'ous deposits in N:W Poland are a link oonnectilng the Lulblin~ 
-IN,ovarea with the German LOIWland. 

'Dhe presetnc·e . of Paleozoic sedimemts, Lal. thick Lower and Upper 
CartbonffemUiS series underly'in:g various \Bermian members, halVe, indeed, 
quite rec€!t1tly been observed in numerous OOreholes in Riigen and NE 
Meciklen:burg. 

Data from 'these boreholes are given in papers ,by German authors 
(Kolbel 1!9163, · lDaber . 10013, Albrecht & Goldlbecher 1'964, Ju!bitz 1'916!7, 
A]brecht 1967, KJniilp!J:e:r 1'9617, Knup:fer & Weyer 1967, Korich 19167; 
Peni90ld 19i6'7, IRost & iSchimanski 1'9067, rweyer 1968). Some informati.on, 
espedJally r'especftng 'the thietk:ness.of the Upper Pa1eowic stTata in Rugen 
or in oMecklen'burg are contained in pu!blished .or archival works by 
PoTish authors i(lDadlez 119615a, '1'967a; Dadlez et al. Hli68; 'ZelicilowSki 
1!9~8b, c). 

-;Dhe presence of the Car'bolIlif.el"ous in Rugen was first Teported in 
196,21frp:m the southemli !part OIf the Wittow peiIlilllsula aJnd from the 
Jasmund area. Later drillings have also confirmed the pTesence 0If the 
Call'bonifero'Us in central and southern Rii,gen and in Mookle.n!burg. 

lThe Dinantian has heen found :in. 'boreholes · .Wiek and Lohme (IN 
Rugen), also in Hiigen 2· and Riigen 4 i(C€Ill!tral Rug€lIlJ). The last .of these 
boreiholes ·is '1ihe OIllly one Wlhere 'Carbaniife·l'Ous sediments have !been 
pierced without, hiowever, the Dev.onian :being iP'ierced to the bottom depth 
of the borehole, i.e. to 4,i51010 metres. 

The presence of algae and of a rich and diversilfied fauna m the 
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Dman'tian have reliably suggested the distinction of the !Middle and the 
Uwer Tournaisian, also that .of the Lower, IMiddle 'and UIPPer Visean 
(Kniipfer & Weyer 1'00'7, Weyer 19618). 

According to the data ' ,now aVlailable, 11he totaL 11hicikIness of the 
Dinan1tian iJn IRiigen . exceeds 1,,3100 ID. Uthologically, the Taurnaisian is 
represented chiefly by darlk mudstones and roarls with subordinate 
limestonemtercalations. The lower part .of the Visean is characterized 
by theocoUlrrence .of grey and IbroWlIl limestones mterlbedded by mrud­
stones. Here and there these are oolitic liimestones. The Upper Visean 
series is characterized by marly and silty deposits with subordinate 
limestone intercalations. Cyclic sedimentation iis dbsewed, too. BeSides 
'the Middle :and UlPper Tounnadsia:n, only the Lower I8iIlid Middle Viseam. 
are faunally well documented, while 'ID the Ujpper paxrt of the V'lseaJIl, 
though contaiiliing ahundan't . f,ossil remains, laciks such index fOTms as 
DibunophyUum sp . .or Gigantoproductus sp. On the presence of oonodonts, 
the deposits .m' 'the tolP !pari Oif the (Dinant:La:n ha,ve bean reierr,ed to the 
Upper Vl:seanzooe ,Go~-1 (K:niipfer & Weyer 1967}. 

L.ower Caribaniferous deposits are characterized by intrusiians .of 
igneous vocks 'represented by diabase veins .of various thiokness 1(:Albrecht 
19167, Jwbitz 1'9167). 

The S'ilesialn, resting on the Dinantian, has also been .observed iJn 
the north of Medklen.burg ID a :belt from rP'rerow ICthe Darss peninsula) as 
far as 'the vicinity ,of Gl"eiifswald. Moot probably it ts. also present far11her 
east as f'ar as the isla.nd of Uznam, but, siJIlce the Iboreholes have not as 
yet pierced the Lower lPermian it has notibeen reached as yet. 

The total thicllmess otf 'the 8ilesian locally exeeeds 2,000 m. Two 
Silesian series are diStiIn,guished here. The lower · is called the "grey 
series" {Graue Folge) , the iUjpper ~ the "red series" (Rote iFolge). Strati­
grapihically, the posi:tim .of these series is somewhat 'daufbltfulalnd their 
mu mal iboUIndary is accepted chiefly on 'lith-ological evidence. 

The lower series iiS r€presented 'by grey sUtstones, frequently m!f;er­
calated by variegated mudstones or Ught-'grey samdstooes characterized 
by the !presence of rootlet beds, tb'm coal ' seam-sand !plant rema]ns. 

rr'he u~r series dIffers from the lower .one in a greater number .of 
sands'tone mtercalatiOlIlS, reddish ooloU'ration (due to abundant hematite), 
the absence of coal seams allld -absolute lacik: of fauna. 

The grey series used to be ~gair\ded as the equilval€1D1t of West­
phaliain, A, B and C, the :red oll1ie als that oi:f W,estpha11anJ iD and of the 
Stephanian. 

The two above series are c!haraeteriJzed by the presence of conglo­
mera tic intercala'tiOll1iS aJOd intrusions of ig,neousl'Ocik:s. 

The Upper Ca1rbonif'eIious jJs oovered here 'by the iRothliegendes 
which c'OIllsists . .of two eomplexes: the l.ower one is eruptive, ' the upper . 
one sedimentary and developed mailnly as conglomerates. 
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The presence ,of relialbly estahlished Westphalian strata (grey series) 
has been dbserved in northern Rugen where it occurs below the terrige­
nous Zecihstein and albove the Dinantian in bore!hole Wiek, While in 
borehole Lohme ~t ocrura under the red series and above the Dinantian. 
In central and southern Riigen, the Westphalian sedriments ha:vebeen 
found in the Ibase of the red series in ,borehole Rugen 2, O'V'erlyiJng the 
Dmantian, also in Riigen 4 above the Dmantian and the Devonian. Much 
deeper down, 'WestWhaUan d€!plOSits have been reached belOlW the red 
series iin boreholes Earth 1, Greifswald, Grimmen 6 and RichtenlbeI'lg 4 
of north-ea'stern Mecldenburg. 

The sediments of the.grey series used to be ass1gned to. the West­
flhaIiaJn., !indicating a sedim€lIlltary IgalP between the Lower am the Upper 
CaribOlIl!itf'erous (lacik. ,of the Namurian). Weyer (vide Zelichowski 1968ic) 
has qu'i:te ;recently observed iin borehole· (Barth 11 (Medklenburg) the 
presence with'in the grey series of ostracods, freShwater pelecypods and 
goniatites indicating Su1bStages H anld Ri' 'This WIOuld mean the occurrence 
in this JbOlllehole of deposilts of the upper part . of Namurian A and those 
of the lOWer part ,of Namurian B. Takilng In.to consideratIon that the grey 
series has not .been piereed iniborehole iBarth 1, the IPresenc,e QIf. the 
Lower Namurian members here may be reason:a!bly SUiPIP'Osed. In oorehole 
Lohme (!northern Rugen~, the age of 'the l'imestanes, d~rectly underlyin:g 
the d€jpOSits of Westphalian A, hasfaunaUy been determ:iJned as Upper 
Viseam (!Klnupfer & Weyer 19,67). AccoI'ldilIlig to Helms (vide Daber 1963~, 
howev,er, 'the Coonddonts present 'there aTe ilmownnot only from the Upper 
Vilsea!Il but fI'lom the lower part oif Nammilan A, too. Hence, the ea'l"1y 
N amurian age Of the tap !part 'Of 'these limestones is borehole Lohme 
CamlO't /be altogether excluded. Future drillinlgs in this region of NE 
Germany will, perh'alPs, clear UIP whether the Silesian sedimentation was 
a c·cmtinuatilon of that in th'e Lower Carboniferous which 'Seems rather 
prObable. The seditmentation may Ihave phanged its character from a 
marine one ,(!Dinantian) mto paralic (:grey sedes) and limnic (red series). 

The ulPper red series has !been dbserved in all the boreholes diScussed 
aibove, 'oorehole Wiek of north Riigen excepted; it rests conformably on 
the grey series {lower one). Barmole lPrerow ID Mecklenburg is the only 
'One where it has not !boon pierced. 

Hence. the Upper Carboniffer-ous deposits 'Of the nlOl'th-eastern Ger­
man Lowland, occuriilng in Riigen and northern Medkletlibul1g below a 
Permo...lMesozoic cover, are developed ID a li!mnic 'Or paralic facies, while 
the Lower CaVbOlIliierous sedime.n ts 'are m a typic-ally marine facies. The 
Carboniferous deposits rest almost horizontally (dips ramge rrQIID 5 to 
10°). Their thiclk!ness increases consildera!bly from ,675 m in northern 
Riigen to over 2,4100 m in ce.ntrallRugen. When we c'OlIlsider that in Meclk­
lenburg the thlClmess of the Upp,er Carbon'iferoUlS I(ne:ver yet pierced) is 
up to 2,000 m, it may reasona'b'ly be supposed that, in the area here dis-
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cussed, the Carlboniferous strata may attain a thilclmess of several 
thousand metres. This would su1ggestgreai1:er intensity .of movements 
respansilble . for the deEi'enIDg of the iPre-iPermian sedimentary basin 
whose mal1gilnal shore lay somewlhere in the vicinity .of northern Arcona. 
According to Allbrecht i~19'6I7), durlmg the Upper Caribonifel'ous or the 
Lower RothLieg€!I1des, Riig€lIli was affected by "germalIlJO-type" movements 
- r ,efl,ectmg the Variscan orogeny - whi.ch resulted in the ~Iit1liing up 
into blocikJs of the DevoniaIll"':Cal"bon:i£erous complex. The magma may have 
migrated then along deEi' fractures, and major igneous covers may halVe 
formed vall'Yilng considerably in lateral and vertical range. With these 
mov€'ments may !have also Ibeen associated intrusions of diaibases, dioro­
porphyriies and gxaJIl'O;porphyrles which are qui!te common in Oarlbonilfe­
rous deposits. 

At the present iPreTiniinary stage of investigatiOns of the Carboni­
ferous system in !NW PolaJIld, as well a~ in view of the stilU incomplete 
deseI"ijp'tions of that system in NE Germany, cloSer comparisons are 
hardly possible. The data now available reasonably suggest that deposits 
boIth of the' DinamltiaJn and the SilesialI1 ID Po1amd 8.lre cha:raderi:zed by 
ra ther small tihiclknesses. 

_ . iThe DevonialI1 depoSits have ibeen, reached in Riigen in one iborehole: 
Rugen 4. The tracing, however, ,of 'theiPasSage of the Devorm.an:iJnto the 
Carboniferous · is .by no 'means silmple owing 'to the pr'e'Se!nce of d'iabases 
in 'the transiltion dnteirval. h), WeStem 1POII1eI'la!Ilia, the gradual iPassage 
from the DevOIiian to the CaIlboniiferous has been tra:ced in Iborehole 
iBaJbiloo l'{where the faumally established Strwnia!l1 and Toumaisian rest 
on the 'Famentndan), a:lso ID horehole tBrda 1 (with the Lower . Visean. a!Ild 
Tournaisian on the UPlPer <Devonian), probably also in :'boreholes Gozd 1 
and Wierzchowo 4 (now UlIlder ela!bOl'atiO!l1). 

On the whole, the Toumaisiari. and V'isean deposits show -a similar 
development in 'Western iPomerania and in eastern Germany except that 
.i!n Western Pomerania the sand content 1S higher and no inlj;ercalations 

'of dialbases or other igneous rocks have so far been foUiIld. MoroolVer, lID. 
lIledther area has the iPassage been observed from the 'Dilnantian to the 
Silesian, thoU/gh, as has already been mentioned, certain Namurian 
members ha,ve ,been fl(}lU!l1d ,iIn lbore1role Barth 1 ;(tMecJkl€lIl!burg). Hence, ID 
Riigen for example, 'the stJRlosed sedimentary ,g~ ·between the ViseaIll 
and the WestphaHan may !he er·osive and not tectonic in character as has 
so far bean accepted (Allbrecht .191671)., 

'In N]W Poland only some inoomplete Silesian members have so far 
.been reach€<!. Im ,theiir lithological development they are iPa.trtly oompa­
ra:ble with the .grey series (for example the deposi'ts from bOl'eboles Ko­
szaHn IQ-I aIlldl Ustronie illG-l). Itn 'the grey series of INE Germany, 
however, there Occur frequent · interc'ala,tions, of coal ,(up to 1 m thick), 
whille in N1W PolaIlld l(lPomeran'ia) :an:ly one, €'X!tremely thin coal seam 
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has Ibeen observed in. Iboreholes Koszalin IG ... 1 and Gozd 2. No data are 
so far available as iregards the 'occurrence .of£gneous rooks: within the 
area ment'ionedalbove so ch'aracter£Stk of the Silesian sediments in 
Rtigen and Mooklenib'ung I(if illO account 'be taken of the tUiffite interca­
lations fTom borehole Koszalin mG":1).Ne'ither have any age equiv,alents 
of the red series !been so far encountered in NW 'Poland. It is, however, 
proba1ble that the higher UpiPer Carboniferous strata are present there, 
particularly so within the occurrence ZOille of the RothIiegendes. 

A detailed description of the f.aU!lla will most iProlbalbly be helpfu~ 
in the correlation of CaI'iooniierO'lls deposits from the ar,ea here dilscussed, 
moreover, it may allow to trace in Western Pomerania the passage from 
tlh:e D'inantian to the Siilesian. In view of the controversial age of deposits 
from borehole KoszaHn 10";1, it may he su!pposed that the Visean grades 

, into thf'Namuorian 'in that very profile, neither is it excluded that an 
analogous situatiOlIl exists ID 'borehole Ustronie :rIG-I. 

!Dtlrr'ing CarboniIferou's ftime, NW iPOIland and NE Germany unldoubte­
dly lay wi~h£n the same sedimentary ,basin. On the data ,oif the thitlkness 
and depth of occurrence of the young IPaleozoic deposits ilt may reasonably 
be supposed tha1t Western Pomerania was situated in a rather shallower 
zone of that basin anid that its bottom was somewhat moibile, as is in­
dicated by the thIckness of the Cal'lboniferO'Us sedimen ts. On the other 
haiIlid, however, the comphlcated Variscan or lPoot-Variscan, :tectOiIl!ics of 
this area cut up by numerous faults, were certainly responsible fOor the 
shiftin'gs ID the mutual position .of the particular 'bloclks. This caused 
the iPerSistance of some Cal"boniferous memlbers in the submerged ,aTeas, 
while 'in other, elevated regions, they were subject to erosi.on. In some 
regions of Western Pomerania the Lower CaTboniferous may have been 
followed up by emersions, hence deposits of -the Zeohstein or the Rothlie­
gendes rest on vaTioUlS members of the Lower Carboniferous, even on the 
Dev'onian or older sedi!rnents. 

BR!I1EF DElSORJ.IlPn'!JON O!F THE SILEl9IIAN OOCURiRJENOE AlRIEAS 1lN FIO[1AN.D 
~OUTSIDE rrtH!E PIOIJ1SH JJOWlLANlD) 

OutSide the Lulblin basin and WeStern iPomerania, the Upper Car­
boll1iferous is also ik!11own elsewheTe :in IPoLand Il'lOm natural outol1qpS 
and boreholes. Among the most important of 'these occurrence areas are 
the Suidetes with tlhe'iT foreiield, the !Snesia-Cracow region and the Mie­
chow depress:UOIIl. 

The UteTature on the Carboniferous ,()If these regions is very dlch 
and only a few of the ;synthetic wOI'Iks can be mentioned here, such as 
Czarnodki. ~19i315), Jachowicz (H}I6i8!), KsiqiJkiewicz, Samsonowicz & Riihle 
(1,g6.5), Malkowski !C191317), OIqerc ,(11'9160), Siedleclti {1'954), Sokobowski ~i1'91617), 
Teisseyre, SmuliJk;owsiki, Oberc et al. ~1'915'7}. Other, 8tii11 more recent pa­
pers containing new data a're quoted in the text. 
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The Sudetes and their forefield 

IIll this area, the Upper Ca:r1baniferous has, so far, Ibeen ' known only 
from the Illltra..JSudetic depression ,and its presence has only very recenrtly 
been r€!,ported from the North-Budetic depression '~ewicz 19!612) and 
from the substratum of the FOl'e~Sudetic monocline I(vide SokolowSki 
1967). In what the pre-iPermialll substratum is concerned the lFore-Sudetic­
monoclilne is still very inadequately k:nOW!Il~ 

In the In'tra-Sudetic and Norlh-Budetic depressions, the Silesian de­
posits are characterized !by a c:omp1ete laclk of marine fauna, hence they 
are lironic in cha'racter and they represent (with certain gaps) a profile' 
from Namurian A to the Lower Stephanian. The stl'atigraphy here is 
based chiefly on macro- and microflora and only freshwater pelecypods 
have occasionally proved hel;pful. 

Numerous new data ha,ve ,been contri'buted by sedimentological, 
tectonic, and still more so, palynological studies. They allowed the age 
deterrn1natiOon of some 'SOo fair controversial rock complexes from the two 
~bove depressions. Borne <Y.f the papers dealing with this, qUeStiOon are by: 
DziJedzic ~1966, 19'(0), GrocholSki & Augustyniak(19l68a~ b), G6rooka ('1968). 

IWlit1hinthe Inltra..JSudetic depression the productive measures of 
the Silesian are associated with the Namurian and the Westphalian. They 
OCC'Urin several 'basins, such as that of WaN>rzyC!h, Jugow - iNowa Ruda 
and SIUjpiec which are knoWiIl under 'the joiint name of the Lower Silesia 
Coal Basin. The Upper Carboniferous deposits either rest conformably 
(Dzieidzic 119166, 11968), Olll the Dinantian I(UpperVisean), or directly on 
the gahbro of NlOwa Ruda, while along the northern margin of the Intra­
-Sudemc d€!pr,essiolll 'they ' aTe here and rthere d!n oontaC't with the Igneisses 
of th,e SoWie G6ry Mits. 

The lowermost member of the Silesian consists of the /Wabbriych 
beds, knoWtn from the vicinity <Y.f Wa}brzych and /Woli'b6rz. These are 
developed -as conglOomera tes, unequigranular sandstones, siltstones and 
mudstoines, a~so as coal seams. Their thiclmess ranges from 300 m in the 
central part of the Walbrzych b'asin to 2150 m in the vicinity of Wolib6rz. 

On the palynological studies carried 'Out by Kl'awczyDska-Groohol­
g],{a 1~li960, 19'66~ and G6reoka ~19(1) the Walbrzych beds have been assign­
ed to N amurian A. G6reclka 1~1'900) is inclined to regard 'the top part of the 
WaFhrzych beds from th'e vicinity of Bialy Kamien as Lower iNamurian B. 

On 'the Wa1:lbrzyc'h 'beds, partly unconforrn.ably and ,transgressilvely. 
rest the Bialy Kamien beds whiiich are characterized Iby coa'rse-clastic se­
dimelllts contain:in:g two coal seams. The most typical , development Of 
these beds has 'been olbserved in the vicilllity of Bialy Kamilen and Wal­
brzyoh. Their lower part is 'burnt , of coarse-cla:sticsedbnents displaying 
fea'tures of mol ass deposits. At the base of this coIIIIPlex the size of pebbles 
iis up to 30 cm. In the llPIper pa'rl the material grows fillle'l'-grained and 
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.siltstone- and mudstone intercalations make their appearance. The 
thickness of the B'ialy Kamien beds ranges from 300 to 3150 m, decreasing 
<considerahly to the SE and thinning out in the region o<rl Nowa Ruda -
Srupiec. !Palynological studies ha'Ve shown that the Bialy iKamien beds 
represent U!PIPer lNamurian B and C and a part of the Lower Westphalian 
_A (.G6recka 1'968, Krawezyitska-Gr-ocholska 19'6-6). 

It should be mentioned here that, in the vicinity of Nowa Ruda and 
:Sfupiec, at the base of the West;Phalian strali:a, there occur sedime.n:ts·for­
med in result of the wea therilng of the ,gabbro ma'ssif; they contain La!. 
intercalations of refractory shales. In a1ge these deposits correspond to 
the Bialy Kamien !beds (after J. Obere). Other autihor's, such as Don or 
Dziiedzic regard them as older (Lower Carbon'iferous or [)evonian) (vide 
Crocholski & Augtistynillli '19!tNla, b). 

The Bialy Kamien beds grade u!pWards into the Zacler beds. In the 
Intra-Sudetic depression '{Oitl the Polish side) these beds attain !heiir most 
.complete profile in the Wal'brzych basin and then- thidkness exceeds !}OO m. 
They also occur in 'the vicinity of LuibaWika, Bor6wno, Ludwikowiice -
Nowa Ruda, Nowy Dzik·owiec and SlulPiec~ ,but their tihiclkness there is 
.considerably reduced. They ate characterized Iby strOlI1lg1y di:fferentiated 
I1lthology. The lower !part of the Zacler ibeds, referred toWestpip.alian A, 
..is developed assilty-sandy deposits With nU!merous coal 'seams, separated 
'by a barren. series of conglomeratic thi<:k-fuedded sanrlstones. The' wpper 
part, represent.injg Westphalian IB, is characlerized by coarse-clastic d~o­
.sits. 

The Zacler beds are overIailn by the GliniJk beds which are charac­
-teristic by the reddish col-aur of their coarse-clastic and fine sediments, 
the absence of coal and the presence 00: variegated intercalatiOlIls of mud­
.stones. The conglomerates a'r,e made up a.f pe'l)bles from the lower-lying 
Zac1er, Bialy Kami-en and even ICuhn Ibeds, wMle rociks oif volcanic origin 
,are present, too. The sedimentation oif the Gl.IDiJkbeds ·toolk place at 
the moment oif the ,great intensity of the Asturian phase; associated with 
volcanic activity suggeSted Iby the presence of ·tuffs and porphyry lbreccias. 
The 'th!icllmess of the G'liniik 'beds TaJIliges :from 6'00 m in, the Walbrzych 
:regiolll to 1715 m in thevioilIliity of Woli:b6rz. !Stratigr8/Philcaily the Gli1IlrL'k 
:beds 'l'epresent the Upper WestJphalian., ;perhaps also the Lower stephanian 
(Gl"ocbolski & Au-gustyniak 19!618a, Ib). IIll the !Upper We.stphalian of the 
Nowa Ruda area, silicified (allochthonous) tree ,trunlks are often encou-n-' 
tered ([)ziedzic 1915'91, 119166). 

In the :!ntra-5udetic depression the uppermost memlber of the UiPPer 
Carboniferous is represented /by the Lu<iw'ikowice beds (IGr-ocholski & 
Augustyniak 19i68a). Three complexes have !been diIflferenlti.'ated here: the 
red polymictic !Conglomerates, the tabular sandstones aIIld finally the si!lt­
stomas and mudstones ('the so called lower :Anthraoosia. shales). The macro­
ana micro floral remains in these strata reasonahly suggest their stepha-
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nian age. This ,is also confirmed by the presence of numerous freshwater 
pelecypods, Anthraconaia prolifera (Watson), recently found in borehole 
Rytbno S-5 (AU'gustyni~.lk, G6recika et -aI. 1968). This species has previou­
sly been r€lP'orted 'firom the Lower Stephanian in (the Saar anld Lorraine 
basins. The Ludwikowice lbeds aTe most comJpletely developed in the SE 
pa'rt of the basin (in the vicinity of iNowa Ruda) where they are ca. 350' m 
thiclk; to th€ NlW they decrease in thliet1mess and th'iln. out 'to the SE of 
VVarbrzych. , 

'm the Ugbt of the a1bove data, the stra tLgraphic boundary lbetween 
the Stephanian and the Roth'liegendes runs above the beds with Anthra­
conaia prolifera ICW'atsan).These !beds have, so faT, been currently refe'rred 
to th€ Lower Pel'llllian, and only in H~61' were they recognized. !by Don as 
the equ'ivalent of the Stephaniian (vide Grocholski & Augustynialk 19681b). 
In the Intra-Sudetic , depr.ession,lPermian sedimentary lrild volcanic ' d~ 
sits ' overlie various memlbers of the Silesian l(1Westphaliim; Stephanian). 

In the Nor'th-iSudetic d~r'esSion, the presence of UiPper CaTbon'itfe­
rous se'dim€nts has been. OIbseTVed lbult a few years ago I{[M:ilewicz 1962~. 
These deposits OCCUT 'in a narTOW bel't along the southern nl'argtn of the 
area under colIlSideitation, fromSwierzawa in the east to the NE of 'Zigo­
rzelec. 'PTeviO'llSly they ' were referred· to the Lower and Milliile ' Rothlie­
gendes. L'ilthologicallythey T'ep1'esent brownconrgiomeraites and 6alIldsto­
Illes, also da'l'k mu'dS1xmedeposits, occasionally calcareous. an, the IPresence 
<>f fresh:waterlPelecypoids from the igenus ·Anthraconaia. and .of microspores, 
the aIbove deposits have !beeiI1 acceptea as equivalents of Westphalian B, 
VVestphalialll D and the Stepihanian KlMilewilCz ;119615, 1'9I6H; M'ilewkz & 
G6rec1ka '19100). 

Dril1mgs earned 'out by 'the Oil Resea'rch Survey hav€ revealed the 
presence ()If C'aT!bon~erous sediments (both Dinant'ian and Silesilan:) in 
the sulbstratum Cif the Fore-Sulde'tic manocl~e (as this unit was called. 
by TolkaTSki 'iln 19158). Until now 'the Carboniferous depoSits has beea:I: just 
reached below the iRoth'liegenrd.es in numerous boreholes. In most cases 
these deposits aTe silty--muddy and sandy, often reddish..;brown in colour, 
p10re often than not sli~ly metamorphosed anddiStunbed (varialble 
dips). The literature dealilng with the area here considered is veTy rich, 
but only that ooncern!inlg the post-Carfboniferous sediments. "The' data on 
the Caiiban.i:f€l"ous have been taken from the rather scarce publica:tions, 
partlY 'also from arehivallPapers (!Vide Sdkolowski 19'67 fOor a spec'i!fication 

. of all the borenoles drilled up to. the year 1'9I6I5J6I6). 
IPaleantologically estaiblisrhed Dinaniian sediments, reipresenting va­

rious Uppet'ViSean members, have been 'encoUlllltereci in the fo;~lo.wing bore­
holes df I11he Ostrze5z6w region: Ostrzesz6w ·1 ,('f.okarSki 19l}9a, Zeli­

. chowSki 1'9614a); M<1~mszyce 1 (lKorejwo & Teller 196i7a)' and lMarcinki IIG-l 
(Ko.rejwo & Teller looSlg). DiIIlantian deposits have also been olbserved 
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in the Ostrow W1lkjp. Il'egion, i.al. in bm:eholes Uciechow 1 (vide Sokorow-' 
ski W16i7}, Sulmier~yce 1 an'd Lamil1, also in borehole Sul6w 1 (Korejwo 
& Teller 1'9;6,6, .196'7a) in the vicinity of Rawicz. ID the westem part of the 
area under consideration, deposits, prolbalbly Lower Carboniferous in age, 
have he en found iI.al. in boreholes Wschowa 1, Wich6w 1 and KI~inJka .1 
(Zelichowski 1'9164c) and in borehole Brroz6w 1 ~SokolowSki 1967!}. 

illll the south-eastern part of the su'bstratum ,of the ,Fore-Sudetic mo­
noclme, the Carbontferous has been encolfdteredin horehole Wolczyn rG-1 
(ibeing drilled). The deposits occurring at a dejp'th from 8'l'7.,()..-..I1,2'614.0 m 
have been identified by the writer as Upper Visean Olll the presence, 
of Goniatites cf. intermedius {[Kob.}. 

The faun ally esta'bl'ished dep~sits od: the Lower Silesian have been 
found only in boreholes Ostrzeszow 1 and Tarroaly 'I. 

ID bOll'ehole Ostrzesz6w 1, bel;orw the Rothl,iegendes and ahov,e th'E! 
Visean, at a dept!h between 1,7I5'1.O'---i1,'936.0 m the occurrence is noted of 
mudstones .and siltston~, chiefly red tinted, with intercalations of grey­
waoke sandstones. The dip of the heds is !be'tween 5 and 115 0 • The bottom 
part of the deiposits has yielded the goniatite Eumorphoceras cf. pseudo-' 
bilingue Bisat; suggesting the Lower Namurian age I~ZelichowskiJ 1964a}. 

fuJ. borehole Tarchaly 1 {a few kilometres to the SE of Ostrow Wlk;p.}, 
a series of vaTiegated siltstones ap.'d mudstones, here and there strongly 
metamorphosed, ihas been reaohed at a dep1lb. between 1,8'2'8.9 and 1,850.2 
metres. The dip of '1;lle beds here ranges ,from 415, to 9<0 degrees. In addition 
to carbonized iPlant remains a fauna has .also Ibeen ifound, l.a!. Posidonia 
cf. corrugata Ether. and Anthracoceras cf. paucilobum ,(lPthill.). The above 
series has he·en assrgllled 'to the ,lower part oif N amU'rian A (substag,e Ea) 
(Korejwo & Teller 1'91615'). As compared with the Namurian from Ostrze­
szow, the Carboniferous fTlOm the Tarchaly 1 lborehole 'represents a !hig­
her memlber. 

In borehole Ra,w'icz 1, between 1,58i6.3 and 1,006:3 m, a complex of 
grey siltstollles with sandy streak:s dipping at an angle of 4!5>----51O° has been 
encountered below horizontally lying deposits of the Rdthliegetndes. These 
deposits bear only very few and more clo'Selyindeterminate pl:all1t remains. 
On Hthological comparisons they are believed by ZelkhoWlSki ~19,64c) to 
correspond to the top 'beds of the Lower Namurialll r,eached at Ostrzesz6w. 

In oorehole lMarcinki !1l~1, S {)If Ostrzeszow, Carboniferous sedi­
ments were reached between 1,7M.l and 3,402.0 m {lborehole still being 
drilled}, developed as sandstones, sUtstones and mudstones with a subor­
dinate ad'nrirxture of conglomeratic rocks. The Whole compl'E!x is strongly 
tectonically distu~bed and shows varying dips l(occasilOnally up to 1900 ) 

and slilgh'tly metamOI'lphosed sedinlents. Between '2,11&9.7 and 3,402.0 m 
a gmria tite fauna has ;beelIl found rellia'bly suggestilng the assignment olf the 
deposits from this depth to the U!P'Per Visean (zones Goy an'd ~). It is 
hardly possilb1e It(} say anythmg abou1t the age of the overlyilng series .. 
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A fragmentary goniaitite specimen f.rom the genus Dimorphoceras, fOWld 
at 1,81312/8 m cannot 'be specifically id€ldtified. ThiS genus may oCcur ·both 
in the Upper Visean and in the NamuTian. Talking into account the great 
thiokn·ess i()I:f the sediments here considered (4516 m) as well a·s the thickness 
of zone Goy in the U!PIPer Visean in borehole Ostrzesz6w (21410 m) and that 
in iborehole Lamld.1 (\2129 m) - withoultthezone being :pierced - it may 
be reasonably suggested th'at the top part of the CarbonIferous deposits 
from bore hole Marc'inki JlG.,1, may, partly at least, represent ah'eady the 
Upper Ca'l"ooo::rlfero'llS (!Lower Namurian), though paleontological evidence 
is laClk'iing (IKQrejwo & Teller 19168g). 

Over 310 years ago, CaT'boniferous detposits were reached in horehole 
LeS:na SIE, of K1luczbork. Assman: (vide ZelichOiWlSki !i964c) M,erred 
them to the Dinantian, chie!fly on the absence of ,coal seams and the pre­
sence of flora with the species Lepidoderulrcm veltheimi S'tern'b. 

Accordiingto Zelichowski (11H)I4c) it !is lIloOt excluded that the deposits 
from LeSiIla may also re!prese;nt Lower Namurian A. 

The Upper CaTboniferous (iSHesian) deposits in the suJbstratum of 
the Fore-4Srudeltic monocline have, so. br, !been inadequately studied. It 
is not unlikely 'that more detailed investigations will show the Upper Car­
bonifel"OUs ag·e of the 'bottom parts of the Hothliegendes, similarly as is 
the case iIIl the Nor'th-5udetic depression where palynological studies have 
led to the d'itf'fetentiatiOlll of the ~per mei:mlbers of the Silesian, i.e. of the 
Westphalian and the Stephanian. 

The iPresent distribU'tion of the Carix>niferous deposits in the sub­
stratum of the Fore-6rudetic monodine was affected by later major tec­
ton'ic-erosional changes introduced dumg the Variscan and the Al'p'ilne 
orogenies. 

The Silesia-Cracow regicm 

The description of this area covered not only th'e !proper Uipiper Si­
lesia basin, delimIted by the Upper Carboniferous e~osures and the l'ilne 
of the lCal'lpa thian ov:erthru~ and its part oov·ered by the Carpa thilan 
flysch, but also th'e N1E margin of t'h,alt basin, l(!Mi€Ch6w 'depression). Bore­
holes ,in the la tttell' regiOln hav'e r.eliably estatblished the pTesence of 
Namurian deposits; redeiposiited coal pelibles, probably ' WestPhalian in 
age, have been f·ound in JUl'assicand TriasBic r ·ociks. 

In the UiPPer Silesia basin ,('also ca1:led the S'ilesia-4Cracow basin), the 
SHesian strata Il'est IOD the CrullIn iIn the west and, partly on coaly limestone 
in the east. The SileSian outcrops occur ibetween Zahrze - Chorz6w -
Myslowice --; Millroi6w and Jawormo. '1IIl the nOr'th-eastern part of the 
basin, the above sediments cro.p out from the vicinity .of Kozlowa G6ra to 
Dqcbrowa G6rnicza - GlOlon6g and Zag6rze. Namurian a:nd Westphalian 
deposits are found ,in the a'bove outcrops while Steph'anian sediments a're 
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knOWlIl. from the eastern part of the basin where they occur as small 
sin:gle eXlpOSures in the vic'iinity of Chrzanow, Alwennia and S7£zalmwa. 
Ouiside fu€ eXjpOSures tire Silesian also occurs below yOU!llger d$OSits: 
in the north below ,the Tiiassic, iin the central and southern paTts !below 
the Tertiary. 

The Upper CaI1bonlferous of the Upper Silesia basin consists of ,two 
formations. The low'er one is iParalic, wifu :a total thiclmess of ca. 3,15'00 m 
and belon1gIDg toO NamU'rrian A; the ,u,ipper is lmmic, (lIVer 4,.000 m in 
thickIiess, beloog'iIng to Namurian Band C, also to the Westphalian. 

The lowermost PaTt of the Upper CaI1bon'iferous of the Upper Silre­
sia 'basin consists of a gro~ of ma'l'Igm-a1 series encompasSing fue basin 
on fue west, north and east, as well as the south (rbelow th€ Ca.rpatMan 
flysch). They attain fueir maximum thidknessof 3,000 m in 'the west, 
towards the east it is reduced tol,510iQ--11,QlOO m and to a few huOOred 
metres towards' the south~ The marginal series are developed as siltstones, 
mudstones am sandstanes cooVainmg numerous cool seams. Here · and 
there occuTcharacteristic ihorizoo,s ·af tu:f~te rocks, .e.g. whetstone. 'The 
mal'giJnalsenles is · characterized ,by sedimentation .of 'the iParalic type, 
because it contains numerous hori~ons with maTiine or£reshwater faun:as. 

On the basis of its lithology and the character of the faUlIla, ' the mar­
ginal series has ibeen d~vided into smaller stra'ttgraph'ic units. From the 
bottom U{P'Wa,rds they a·re the beds of KyjrOlVice, PetrkOlVlice, Hru8ov" and 
Poruba. These subdivisions are used in the western pa·:r:1; of th'e ibasim., 
while a dilf.:ferent nomenc'la.tuTe is used for !beds in the north-western alrld 
eastern iParts (Bojkowski 1967; Stopa 109167; Jachow'icz 1'916'7, 19618). 

On. theibasils of the maritlle and freshwater d:aunas and of the me.ga­
and mi<:roiflora, the deposi:ts of the ma,rgiJna.1 serries are referred t.o the 
Lower Namurian (iNamurian A). The diversified abundrunceof the fauna, 
chiefly gon'ilaiites, has suggested the differentia·tion witlldin th'e marginal 
series df. the 'goniatite su!bstages lEt and E2, i.e. the lower part of Namurian 
A. No data al'e, however, availa,ble Cooncerninlg the equivalents of ,substages 
Hi and H2 which characterire the wpper part of ,the iNamurian. 

Th"e 'boUlndary between the Upper Vise-an .and the Lower N amurian 
has been traeed in oorehole PuitcOw in the south-west of the ibasin under 
the Carpathian ily.sch l(lKorejwo 1915'9, 'Vide Konior & Tokarski! 19J5'9}, in 
borehole !BorSk Szl,achec\ki l(Bojlkowski 'lo9!67) in the south-east, and 1n bore­
hole Golon6g '(IBojllrowstki '1'91519, 196'1; C'zarniieclki 195'9) in the north-east. 

The next memfber of the SileSilan is represented by the an,ticlinal se­
ries (or the Zalbrz·e heds), already lironic in character (lack oif horizons 
with a marine fa'Uilla). This . series is characteTized by rather smal thiok­
nesses, ranging f'rom 21501 m in the v'ilcitllity ofZafbrze in i'the west toa 
score or so meltres near D~br:owa Gornicza in the east. It contains, how­
ever, some thick cool seamiS merging towar'ds the east inlto one seam 24 m 
in thickness. 'I1he anticlinal 'series rest conformaibly (with very few signs 
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of outwash) on beds of the marg'iln:al series but they . occujpy a smaller' 
area than the latter, 'betng abSient from the east em part ,of the .basin. 
Litblologically tihey are d€!V'elqped as sandstones and conglomerates with. 
minor inteTbeddtngs of sHty-muddy rooks. On floristic data the antic1in·al 
series (Zalbrze beds) halVe been assigned to Namurlian B (Jachowicz 11967,. 
Stopa 1'9i67). 

The synclitoal series, lying hilgher Ujp, is divided ·into a lower and an. 
u!p!per cOIn!Plex (Vide Jach10wicz 1'9168). The lower com!plex colffiiprises the· 
R uda ,beds devellOp€d as unequigranular sandstones, often a'l'lkose, :here an.d 
there conglomeratic, and the Orz;esze beds represented by s'iU:ty-muddy 
seidiments w'Eth minor sandstone mterca'}ations. The uPiPer complex con-· 
sists·OO the Laziska .rundthe Lilbiqz ibeds ,built ujp od: sandstoines and cOnlglo-· 
mera tes. Thick coal seams occur in iboth c:omplex:es. 

IOn 1Jhe Ibasis of mega- ,and micllo-flor'a, also of freshwater pelecypOO's,. 
it hlls been accepted that the lower iP~rt of the Ruda beds 'represent .the 

. ~ermost 1?fage of the Namurian series - Namurian C, while the upper' 
part and the Orzeszebeds represent the Lower Westphalilan (,Westphalian 
A and B). The I. a ziska beds correspond to Westphal.ian C, the Lilbi~z beds: 
to Westphalian. D., 

The Ruda beds as ,well as the lower and middle parts ,of the Orze­
sze beds halVe iPersisted in the rwestem and north-eastern parts of the 
basin, whJUe the higher members of the ,Orzesze beds are present in the­
central and east-em areas of the Ibasin.The maximum westem thiClkness. 
of the Ruda beds is c.815iQ m, tha,t :cxf. ·the Or:t;esz;e Jbeds -exceeds l,20iQ me­
tres. In the east, partly :in the south-east, .the thiclmessotf the Ruda and. 
theOrzesze beds decl'eases marikedly. Its greartest reduc'tion is observed 
to 1i.he east and south-east of the line JaworZln.:o - Brzeszcze - Wisla. 
In the Cracow area and on the VistuIa (in bo-reholes. ;between OSwi~im. 
and S!kawina) the absenc'e is noted of the [Rada beds I(similarly as ·of the­
anticlmal series.) ami of Ithe lower parts of Ith-e Orzesze ,beds, while the 
upper parts of 'the Orzesze !beds cr:"est d1irec'tly on the margin:al ;series. The 
l.a,ziSlka beds (rw,e~h'alian C) and the Lilbi~z ibeds t(iWestiphalian D) halVe 
been distinguished iIn the uppermost Westphalian deposits of the Silesia­
-Cracow region. Lithologically 'they are characterized by reddish sand­
stone deposilts with cong'lomera'te intercalati'ons, also by tllklk coal seam's. 
In the central PaTt of rthe basin, the IJaziska beds l'ie conifor'maibly on the 
Orzesze 'beds; their thickness deClreases to the e'ast. The L~bi~'z beds, c. 
4'010 m thick, a're mown only from the eastern part of the basin. 

Stopa (Hli617) !has suggested certain chanlges in the division of the 
Silesia-Crac'Ow Oar'bon'ilferous. They relate to the sync1in'al series whose 
lower pa(["t he diff.ere!Il!tiates 'iJnlto the Ruda beds ;(Namurian. C), while in 
the higher part (dlrom the bottom iUpwards) he distmguishes the beds of 
Zal~ze ,(West;phalian A)" of lVIilkol6w = the \Orzesze and l.aziska beds 
{Westphalian B), of Chehnl(lWestphalian Cl and ()If Libiqz :(Westphalian D). 
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The sedimentation of the ,productive measures 'ended in Westphalian 
D in result of the V'a'riscan .oroge!Ily CAsturian phase) whkh is responsible 
for the folding of the Carboniferous r(and Dev.onianl) deposiits. A:l!t-er emer­
sion the area here considered was sU'bj€Cted roero.si.on and denudation. 
[n this c.onn€Ction, the coal-hea'r.in.g formation is UiIlconlf.ormably and with 
.a strati-graphic lacuna (absence .of the top part Of Westphalian D and of 
Stephanian A)cov-ered !by the ,terrestial sediments .of Kwaczala-Karnio­
wice, l'()~l'5<O m in thiGkness. These sediments have long been regarded 

.as -Fermi-an and iSiedlec!ki i(W514, 19158) was the first to assign them to 
Stephaniian B and C. The I.ower part -of these sedim'ents is represented 
by the Kwaczala ankose which occurs between Kwaczala - Libiqz -
Chclm - Jawormo - lSiersza an'd Ka~'Jli.owice. It consists of fuidk atrkose 
sandstones intercalated by gravels and red muds. Frequen,tly they contain 
silicified araukariia trunk!s. !North Of ,the aibove ,belt of outcrops are the 
Karniowice sandstones 2, more fine-grained than the arkoses. They are 
-(!overed iby a several metres thidk layer of iKarni.owice sinter (a freshwater 
traverhlne limestone 'bearing a rich flora in situ, also :freShwaier gastro­
pods). The Karniowice sinter 1(2-'6 m) is f,oUlIld in the !Vicin'ity of the 
villages of Karniowice and Filipowice and it occupies an area of a. 
06 sq. km. 

Thus, the Upper Carboniferous ~Silesian) of the Silesia ... Cracow area 
:represents I(with min'Or laciUnae), all the stages. The lower SileSilan mem­
ber (Nailllurian .Ai) is develo!ped in the p:arali~ facies, the hilg'her one I~a­
murian B and C, alsoWestphalian A, B, C and D) in the limnic and con­
tinental ~Stephrunian B and C) facies. 

Ait the base .of the lower member we can observe a marlked change 
in the floriStk assembl'age, particularly in the mega- and micro-flora. 
The sea ingressions into the .basin come to an ,end at tha't time. In the 
stratigrapihic in1ieTpretatioo, rt:his paleoJbotanical brealk !betweern the paralic 
and the limnic series .of the Silesi'an:in the rSilesia--Cracow area is iden­
tified with the boundary bei1Jween the LowerNramu~ian (A) and the Upper 
Namutriarn (!B + C). In the western ,pa'rt oif the area here considered, have 
persisted chiefly the oLder Silesian deposits '(Namurian and WeStphal'ilan) , 
while in the cent-Tal aoostill more in the eastern !pa.rts ,the yOUlIlger mem­
bers (Upper Wes1Jphalian - here and there Ithe Stephanian) rest 0IIl 

grea,tly reduced older me'rnlbers (occasionally With a sed'ilmen'tary gap). 
The most south.€tr!Il. occurrence area of the ,produCitilVe Carboniferous 

is near Ostrawa and Karwina '(inCzechoslovakian territory) moreover, 
rather near the surtface, it occurs Lal. at Ozechiowice,Brzeszcze, Spy,tko... 
Wiceand Bachowice near Zaltor. SWo'! these occurrence aJI'eas the Upper 

2 Olll the basis od: new plant remains found ,by 1. LipiarSki (1966, 1967) ltihe 
Filipowi-ces1andstone'S 'are !nef'ffiTed by him to 'the 1owermOlst 'Pm .of the Upper 
WestphaUan A. According to ,that aUI1lhor the KarnioWlice sandstonesare also West­
phalian in arge. 
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Carlbon'jjf,erGUS unde'rlies at consideraJble depths the Miocene deposits 
overthrust by those of the Cretaceous and the CaliPa thian Paleogene. F,or 
example in Cieszyn-Bilesia, the Carboniferous is IPresent at p. depth of 
1,032 m in borehole ZamarSki, at 6415 m in iborehlOle Puncow .and at 533 m 
in ct::ieszyn. This shows ,thait towards the south the Ca·rlboniferous descends 
below the iCarpathiians, but its range is unknown. Most probably, the a.rea 
where the productive Cal1bonii,erous measuTes accumulated, stretched 
ra ther far east of the iSilesia-oracow area. This is suggested by pebbles 
from this formaJfion and coal pe'bbles ,tha't are ·encounltered· in the Carp a th­
ian flysch aiS fa!!" as San-ok and iP!rzemySl. 

'Zemdt 1C!I!}133) was the first to caTry Gut megaspore studies of coal 
blooklS from the Westem Ca!I"[pathiaIns whose ,age he defin:ed. as Westpha­
l'ilan. 

The sUlggestiOns of Nowak and Ksi~:iJkiewi.cz, later ·on of B'uk,owy, as 
regards the poss]biMty of the existence of a coal basin not neceSsarily con­
nected With the Uwer Silesia basin, were ,based iOn the !presence of the 
Car!boIlilferous exotres. 

The :Miech6wdepresion 

The eastern ran,ge ·of '1Jh.e Upper Oarboniferousin the UlPper Silesia 
basin has long attracted the artJtentiOlIl of geologists. The presence of Si'l€­
soo deposits E of the P~bn'ik 'ridge was suggested by ZaJr~zny as far 
back as in 1'8914, more l'Iecently by Siedleciki. 1~1'954). tAccording tOo the 
latter aU'thor, the exIOtics en'C'OUiIltered in flysch deposits hadibeen supplied 
by the Carboniferous of the albove region. 

New data have been made available ·by the recentiil'westiga tions of 
the eastern and north-eastern margins of th·e basin. Direct 'Or indirect 
evidence is brought for.wa·rtl concerning 1Jhe oc.currencein this a;rea not 
only 'Of the Din.antian 'but also ·of certain members of the Silesian. 

Too the east the Siewierz-Krzeszowice ziOne where the Devonian and 
Lower Catboniferous deposits OCCUT on Ithe surface, Upper Carbo.niierous 
seldiments without coals have ,been reached in :boreholes MTzygloo near 
Za,wiercie, B~o neaJr Ojc6w and Troj'anlOwice near Cracow (Ekiert 1'957; 
Bulkowy 19!60, 1916ilb). In oorehQles !B~blo and Mrzy:glOd the Silesian depo­
sits rest on the Siluriian (Siedleciki '1'91612,). Much earlier pebbles of coal 
had Ibeen reported in the same area frGm the base of the Jurassic in bore­
hole Dqfbie lneaT Cracow (R,6zydki .11953). MOIreove!I", small cGal fragmenrts 
w€lre encoUlIltered in iboreholes Ba,towice, Su>l'kQwioe ~Krasieniec) and 
fmlbramowice (vide ,Bulk:owy & Jachowicz .19164). InborehQle I:mibramow'iice 
the Silurian is ulnconformalbly overlaid by WestphaHan or Stepblanian 
deposits. These, similarly as in tborehole £~o, are developed. as sand­
stGnes and axlkose IOOnglGmerates ,(Bukowy 1'9t64!b). Farther E, in the we-

5 
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~ter:n 'part df the ,Miech6w Id epress'iion, poorly rounded fl"algIneirlts of 
Oarboniferous shales and of , coal were f'oond in ,b oreho le. SloOmniki 10-1. 
The microSp()lre analyses of coal su:gg~st the Lower Westphalianage (Bu­
kowy & Jach.owiJcz 1'964). LnborehoOle. l:..obz6w I{Szreniawa),NW of .s~om­
niki, smaU c.oal fragments have 'been, foOund in Iimesto.nesof the Upper 
Callorvian, while b'ilg!ger coal !pehlbles (up toa cm in diameter) have ,been 
fQUlIld in the underlying cOIng1omerate of· the MiddLe Callo:vian. This con­
glolJnerate, a. 4 m thick. ·occurs 'iJnthe top od: Triassic .limestones and con­
sists chiefly IOf ,fralgmen'ts of coaland :bhose .of shales w'i'th ilIn!Pressi.ons of 
calamites. The spore-and-pollen cool assemblag~ fromlborehole I..obz6w · 
is typical of the uppermost Westlphalian, i.e. iWestphaliaal C andi[) (Bu­
k,owy & Jaclhowicz !1964). It is interesting to noOte that an analogous assem­
blage had been previously Oibservedin the IUpper Westphalian of the 
Bug !basin (Jachowicz 1964), moOreover, it is Iknow;n, :tiro.m many other Eu­
ropean ibasins. According to Jachowicz, it 'diftfers, ~owever, ua:m, a , C(Jn­
temporaneous asse'mlblage in Ithe Upper Silesia lbiasi;n. . 

Thep'I'esence of red~s'tted coal d:ragments among Mesozoic ~epo­
sits may indicate the occurrence of higher Silesian members in the Mie­
ch6w depression or in its close neighlbou\ri:lOod. Suggestions c<IDlCerrl'ing the 
presence of CarbolIlu'el"Ous pI10ductive mealSUTes in the Miech6w depression 
have taliready been adv,a:nced by Bulkowy i(1958:). They w~e based on aJl 

analysis of . Carboniferous. exotics in, the 'Oa'l'ipathlan tflysch from. the vici­
nity of D~ic.aandRzesz6\V. , .. ' 

Borehole da ta l1a:,ve Confirmed Buk:owy's suggestions,. so far, howe,yer 
only the low€lI' . Sllesi.an memfbers (iNa'Illurian) wi!thQut coal have ,been 
observed. Borehole Slomniki 1]G-4, drilled in l'~N19'--:-6'1 is tpatmQS't .im­
portant, since daI'lk-grey mudstones and sHtstones, intercalated 'by sand­
ston,~s, occ-qr 'below . '1heJ urassic . an4 abov~ ~h~ u.pper. Yisean . lbe:tw~n 
63!8.'~712'7.i() m. !Plant detritus are, ith~ only,ol"gaoic reIllains found. th~.e. 

The above deposits I(w'ithouttcoals) have ibeen ass:itgtD.~ to the _Lower : Na­
murian ,(Bukowy 'l91611a, '196i4a, ~;J3iojk.qwSki & B'llIkowy '1'966; 'Bukowy & 
Jachowicz 1964). i • . 

In 1916:6"'617, in ibQ'rehol~ Malrsz,owice ll(some kilometr~.S pf ,SloOmni­
ki}, tfaunally est~blished Nall1-11riaiDdeposits were.!oupd under 'the Juras­
sic and, aoove the Upper Vi,sean at, a dep1;h from ~3;l .. p ,tQ .;~~.Q'IIl~tres . 
. The above ilS a complex of daI'lk mUlClsjoIles 'With n:umerous slicitensides, 
cal'bonized plant detritus. and fairly abundant. fauna in,qi.cating t~e: Lower 
Namurian :i;lge (Korej'wo 8t T~ller t~6'81b) • . 

IIn 'the near-by b(){l"eh;ole KolIliusza 11, at a depth !between . . 7.17.7 and 
1,4718.2 m only Upjper Visean deposits have ~een reaoh!;Xl'\.l!11d~r:the Ju­
rassic. 

SeV1eral .other horehQles were dlilled N1E ()I;f the OII1€'S just me~tioned, 
but the presence of the . Cal'oonilf,erous l(Lower Caribonif~rous) has been 
olbserved ID only two of 'them. ID Iborehole !SIkallbmierz 3, Upper and Mi'q,dle 
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Visean deposits (Kicula & Zakowa 1966!) occur under the Ttiassic, probably 
also under the Permian, and a/bove the Devonian, ibetween '1,44~1.4and 

2,030 . .0 metres. J)eposits an.alolgous ina;g·e have also heen reached :i!l1. bor€­
hole Str()lzyska 5, fairfuer east, where 'they occur under the iPermian am 
above the Devonian between 1,67'3 .'0 and 1,187'5.'0 m i~BedJn.a'l'czy!k, Korejwo 
et al. 1968). 

Hence, it is quite probable that, rufter the Lower Namurian, the 
a'rea under considerati<m long oontinued to !be em€'l'sed. Here and thiere, 
the conti:nenltal period persisted U1ntil the iPetmian, the Triassic O'l' the 
Jurassic. EroSiloln affected various members of 'the Car!boni:ferous, here 
and there 'they were ,completely denuded. 

The presence among Me.sozoic deposits, of Tedeposited lWestphalian 
pebbles, reasonably · su1gtgests the QlC'Currence of higher Silesian memlbers 
in the Miech6w depression or in its neighbourilood. Tectonic ~eculat'ilons 
concerninlg . the geological struC'ture 'Of the Paleozoic in -the east,ern margins 
of the Upper Silesia basin have led Bulkowy IQ1004a) to suppose that the 
aUmeniary \Dasin from which the coal !fragments aTe !browght may ' lie 
still farth~ !NE of the Upper SileSia basin. 

~H NAlMWHAJN IN THE-BAOKlGlRJOUN'I) OF EUROiPEAN 
PAr..EC:>IGEOGRAlPHY 

. 1 

The Variscan o~~geny ' that continued from the Devonian; thro~'g.b.out 
the Carlboniferous andth~ t?ermian, has printed, an fudelilbie stamp on 
the paleogeography af EUi'oipe. lWhile in 'the Lower Carfboniiferous, open­
-sea cooo'j)tions iPrevail ,both in western and eastern ~'Ulrope,~hey are 
altered conspicuously already at, the dose: o~ the Dinant'ian so tha,t the 
sea retreats oonsideralbly :i!l1. resu:ltof major Variscan €Ven:ts, particula'l'ly 
of 'the 'Sudetic iPhase in western Europe. 

In fue nor1Jhern fO'l'efield Of 'tJhe gradually uplifted Variscan massif, 
a foredeep was formed stretching from Great Briltain, across northern 
France, Belgium, iHollalnd, GermalIlY, 1Polmd, part of O~echoslova:klia md 
the south-weStern Ukrai.ne of 'the USISR. In this intermirttently deepening 
Sulbvariscan iO'l'edeep, m:a terial brought from the denuded alI'eas ()If the 
:r:n<rnntain mafJSiis was deposilted to a great 'thiokrness. in the 'Namurilarn 
and the Lower Wes1p'halian, the se:d:imenrts are paralic 'in character and 
contain productive cool measures. It is only in Scotland, the PoliSh !Lu1blm 
basiln, atnd 'the LVlov-Volhyniia and Doine<tz basilns of 'the USSR that ~l 
seams are 1lm0WiIl already from ,the Upper Visean. 

Thus, . the a'hove :foredeep is oOImeoted with continuous paralic 
basiins, cha'rac'terized !by cyclic sedimentation and formed north of the 
Variscan massifs. This continuous · c'ham, of iParalic Carlbonilferous sedi­
ments d'id:1fers from deposits of the same system OCICurr'mg farther south 
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in in:traroountainous depressions of 'the Va:riScan massifs.Limnic ooal 
basilns formed there suclh as those in !the Central French massif or tihe 
Saar, lPilzn.o and Lower Silesia basins. 

The Silesian sediments, laid down ID t:he Su'bvariscan forede$ 
durin-g the Asturian diast-r.ophism of the Variscan .orogeny :in results of 
tectooic .or e.peirogenic movements, have !been either folded or uplifted 
andth'iS :accounts f.or ,the albsence in the paJralic 'basin~ of deposits youn!ger 
than 'the Westplhalian., 

The lPost-Variscan movements in this area were chiefly of 1he 
bloc/k-tectoinics type. 

[Ill the Brirt'ish Isles, ilhesedimentation of :the Cal'iboniferous deposits 
took place withilIli a 'basin lymg south Of 'the old iNOIl'th-1A'1:Ia!I1tic OOIlitiJnetnt 
which OOInjprised IN SCotland, partly also northern 'Ireland. The vicinirty 
.of this land undoOubtedly affected ~e sedimentatioOn .of the !Namurian, 
particularly so in Scotland and northem 'EIIlgland. The 'Namurian, 'ham, 
lying to 'the south of the 'albove continent, was divided !by the lriSh­
Welsh':"Bralbant massif. !Because .of the UJPlifiting movements at ,the tu-m 
of the DiIIlan'tialn into the SilesiaLn. this massif formed a barI"ier ilmpedi:Illg 
free faunal migration between 'the two parts ,of 'the basin 'and had some 
bearing on facial differentiation. The Irish-lWelsh-Bralbant massif stret­
ched Dram southern Ireland across Wales as far aoS the Brabant area on 
the Continent. Farther south, the sea ' !baSi1n of 'soU'th-westem ~land 
was connected. with the F,ranc&-iBeIigian basin extending far to the east. 
, In ScOtland, partly also in noOrthern Eingland ~North'Um!berland), the 
NamU'rian depoSits which are a con'tinuation :of the Visean,are developed 
in a clha'racteristic and rather ditfferent facies thanel'8ewhen.-e in Gre'a t 
Britain. Namely, they consist chiefly of limestones Ibearingan abUndant 
fauna of ibrachiopdds while in iheLower Nl,lnlurian pelecy'pods and 
goniatites are less common l(fWiilson 1'96i7). The limestones are intelibedded 
by clay Shales (often calcareous) and by sandstones. !In the higher parts 
of the profil-e the number of sandstone intarbeddinlgs increases, the 
ma terial 'becomes coarser-g'rained and resembles the sandstone typical 
.of the Millstone Grit series. ICoal searosare f.ound in 1lhe area here 
considered already if-ram the Visean. 

The widest distrilbution .of -the N amurlan series, as well as its 
rela tilvely most complete development, are observed in the \Pennine range 
in Yor!kshire, Lancashire, Derbyshire and Starflfordshire l(IM:oseley 1954, 
BWii~ & Hudso!n 1943, ,Earp ,et al. 19161, J.ohnson 1:960, J.ohnson et al. 1962. 
Ra,~ottom et al. 19'6~, S'mith et al.l9671). , 

- !Moreover, various iNamurian members are ilmmwi in Ireland 
(Hodson '19.54, '1957, 19/519; (Nevill 1'9:560; Hodson & Lewarne 19161; Yates 
li91612;,srai1l1'1and 191615), in South Wales (Ware '1009, Owen & Rhodes ,1'960), 
also inPevon and Oornwall !(Butcher & Hodson '1100'0). In the IPenlIline 
regions muds'roine ldepoOsits intercala1ted 'by sandstones rest conforma-bly oOn 
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the Viseatn, while in Yorkshire, !partly also in Ireland and South Wales, 
they lie transgresswely cm various horizons of the Visean 00,' even older 
deposits. 

The ,Lower Namurian sediments are, on the whole, represented 
by mudstones and Siltstonoes contailning a iatUna .of !gonia tites and pelecy­

, . pods. There are a few, ca:r1bonate intercalations With IbraChiopods and 
c-orals, saIIldstones occur, too. 

The U~ Namurian series is represented by -the so called Millstone 
Grit. Hs thicilmess decreases marikedly froOm north itosouth,:lirom 1,000 m 
in Northumlberland to 200 m in 'Wales. It is :built of coarse-grailned 
sandston€S, here and there clOIlIglomera tic , w.iththin mtercalatioos of 
mudstones containing a marine itauna. Towards the ifup file IlIUrmber of 
mudstone intercalations decreases and coal seams make their appearance. 
'rIle malneral composition of the san:dstones here varies. ToO tile .north of 
the Brabalnt massif the saJIlJdstones consist .of coarse- and mediium~,rBJined 
aTkoses ,with pe1::fules .of metamorphic and volcanic roclks. South of the 
above massif, in South Wales, the series consists oil quartz and sand­
stones, qua:rtzites and conglomerates. 

Th'I"owghout the Namurian series a vary abundant g.oniatitte fauna 
is :present in 1ihe muldston'e intercalations and frequent calcareous con­
cretions. Thanks to these fossils it was possible to carry .out a detailed 
stratigraphyof the 're;gion and to di!:Merenlti!ate the sulbstages and goniatite 
zones 'and subzoll'es (vide chart 2). 

The Namurian is al>So iknown in France l(lBassin du Nom et du Pas­
-de-Cala·is) where it is develQped as amp elite l('bitumin·ous) shales aJIld 
sandy-muddy deposits ibeaa'ilng ' a f'aullla LaI. .of goniatites. These two 
complexes are separated .by a series of coarse-:grained sandstones (Gres 
de Suchemont') and Iby sediments of stigmaria 'soils (Zone de Murs} w.i>th 
coal seams. The thicikness .of the Namrurian varies, :ranging from 60 m iJl1 
the west to '600 m in the east iJl1, 'the Valenciennes region I~Chalard 1960a, b). 

In Belgium, similarly as :in France ana IDnglatIlid, at the end .of the 
Visean and the Ibeginning 'of the JNallIlurian, 'the cal1'ibonate facies wHh 
brachiapO'ds and corals changes 'into a mruidstane one with goniatites and 
pelecypods. Mudstone interc:al'a tilOinS appear already in 'the Upper Visean 
and this part of 'the profile has lbeen distinguished Iby IDemanet (1958) 
under the name (jf paSBalge bedS (couches de passalge). The sediments of 
the Lower Namurian (whose old .name is AssiSe de IChdkier}, sometimes 
transgressively lying on 'tihe Visean or even the Famennian (BouCkaert 
1'967), are developed as mudstbnes or ampelites wIthout coal. The 
sediments .of the Upper (Namurian {rfOImerly Iknow.n as Assise d'Anodenne) 
a:re represented by saIIldstones With inter!bedd'inigs ,of lilInestones and 
with coal seams. 'The faJUllla is albundant both in ·the Lower and the Upper 
Car'boniferous (lDemanet 19411, 1943). On the :basis of goniatites the same 
sulbstages and goniatite zones as in En!gland have also been estalblished 

" 
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in Belgium I(vide van Leckwijcrk 1'964'b). 'The thiclkness of 1he Namurian, 
which occurs iln Beltgiurm i.n the synclinorium of (Dinant, the massif of 
Vesdre and 'I'heux, in ,the synclinorium of iNamUJr and the Camp'ine 
region, varries ifrdm ,31.310 rm in ,the Charleroir,egion of the west to 400 m 
in the Liege region towaros the east, whUe at Carmpine it is Q'9'5 metres. 

To the lSE, 'in Holland l(Limbur;g), the thickness of 1he Namurian 
1llcreases to 7:5,0 m while lithologically its delPosi'ts resemble thoseiin 
Belgium. The Lower N amurian (the Gu'lpen Igroup) is developed as 
mudstOnes with interrlbeddinlgs of limestones in the la,wer part and 'tbose 
of san<istones and quartzites hilgher up. The Namurian B sediments (Epen 
giToup) and those of Namurian ,t~chSber.ggroup) :are represented !by 
mudstones and sandstones, !but ;the coal seams do not make their 'app:ea­
ranee untillNamurian C ,(!Dorsman :1'9,415). 

,In the near-1by Aachen region, in Gemnan temitory, the coals make 
their appearance a little earlier, i.e. in Namurian B.T-he Caliboniferous 
sediments of the Aachen region all"e a link connectingtiheF,ranc()-'Belgium 
and Rhine-Westpha:lda provinces i(lHodson & van Lec!kwijck 1'9'58, Boucka­
ert & Herlbst 1001(). IIll Ithe Namurian we distinguish 'the ,WalhOll'n beds 
and theWilhelmine horizon, divided ,UJP by a well ma'riked conglomerate 
layer from the higher-Iy'ing Krelbs..J'.r.raufe hodzon. Lithologically and 
faunally the a. 800 m tlhick Namurian deposits ,of the Aache!n region 
resemble those .of lBel'gium. 

In the Ruhr Ibasin ,0fWestphalia, immensely ·thick (12,:500 m:) ' d~its 
were laid down duriJIlIg the Namurlan. L'ithologically they do not much 
differ from the underlyinlg Culm deposits. The Namurian I(paproth & 
Teichrniiller 1001) 'A and J3 'is without pI"Ioductive measures. Previously 
they were caned Fl6z1eeres 'in counter-distinction to the coal..Jbearing 
layell"s of Namutian Ciknown as FlOzfiibrende (Kutkulk 19i3:8'). The 
Namurian sediments are developed as alum~ sandy or muddy shales, 
aI"lkose sandstones, Igreywackes and oonglomerates. The N amurian deposits 
have 1l10W been su/bClivided into a numlber ,of lithostratigrajPhic series 
(chart 7), while on the basis of Igoniatites the s'ame suJbstages and zones 
haV'e !been diistinguished here as in the provinces previously discussed 
(PatteiSky 1'959). 

The Carboniferous deposits of the tRhine province and Westphalia 
plunge N a!l1rd NE 'to greai depths !below the Permo-MesoWic cover .of 
the German Lowland. Boreholes of the Jlast \few years have shown the 
presence of the ICarboniferous 'in NE ;Meaklenburg and· in the island of 
Rugen (OOIDJP. p. '61516H6I5'91). 

(Data concernilllg the Namurian of the above area are still very 
frag1mentary and it is halI'd'ly lPossilble to Idiscuss the thickn'ess of this 
series represented. by suclh paralic sediments as fossiliferous siltlSttones and 
mudstones, sandlStones in terlbedded !by conglomerates and thin coal seams. 
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The Carboniferous deposits of NE Germany are undoubtedly con­
nected with con1tem,porane.()jus deposits encountered- in NW Poliand. 

'In rPOland, 'CaI1boniferous matri:ne transgression was rstrongest at the 
beginninlg of the Upper Visean time (BlbjikowSki n'}f60a, '1966ib; Zelichow:ski 
19r(J4Ib; Zarkowa Hlf64, 1'9168; Znosko & Pajchlowa 191(8). 

The alimentary areas ori Poland at that time ;proba'bly occupied a 
part of bhe·Precambrian platform of eastern 'Europe and - in S Poland­
the Western Sudetes, the IPra-'Carpathians and the Holy Cross Caledonides 
with their easte/m exbensirOrIl. (vide fig. 3). Only in the ,Lntra-Sudetic 
depression has there persisted a relict basin, partly desalted in the 
u'PIPermost Visean. Thus, the VilSean ibasin was delimited from NE by the 
Brecambrian platform, £rom SW and IS by the Caledo[[lides of the Sudetes 
and thE' :Bra-C'ar,pathians intermittently orverflooded iby the sea. Islands 
pfiObably existed ;in this basin, and they, too, wel'e alimootary areas, such 
as in the vicinity of Pioniki, Ciepiel6w, Opole Lu'b. and Kock in the Lulblin 
reg'iion, or in the region of IPrzedb6rz in the southern part of the Miech6'w 
depression. Marine sed'imentation continues in 'the Visean basin and 
conditions differ s'ligh'tlyonly in the Luiblln, ibasin which is intermittently 
emersed as. suggested b~ thin coal seams torr coaly shales encountered in 
the Upper V'isean. 

I'rowatrds the close of the Up'per Visean, the marine and land topo­
grarphy :inr lPoland~aduany chang'es - Isi!m:ila:rlyas throughout :western 
Europe - in result of the 8uldetic phase of the Variscan diastrophism 
(Bojikowski Hlt6,Qa, 191661b; Jachowicz 1966; Znosko' & iPajchll()wa HlI68). 

iOuring Ibhe Lower Namurran, the area occupied ,by lank! 'in SW 
Poland inc·reased oOwing to the .u:.pTiifrtinIg oOf the Fore...JSudetic bloclk. Only 
over a sman area of the Intra-8uidetic depil"ession does exc1usiV'ely limnic 
sedimentation peTrsistthroughout the Upper Carboniferous, re·sultingm 
the deposition of cOD'glomera'tes, . si!l~stones, mudstones a[[ldsa[[ldstones 
with coal seams (lWalbrzydb. :beds). The western part of the Eastern 
Sudeies is uplifted while the western Pra-Carl'pathian area, patl'tly 
overfloooed during the UPiper Visean, is fairly well marked in the Lower 
Namurlan, and in the south delirniits the Upper Silesira basin. 

The denuded area of the old lPaleoZiOic mass1f in .south-eastern. rpo­
land gradually enlar.ged so as to cover the present Holy Gross Mrts. region 
(vide Ug. 4). 

The sea basin continues toO persist everywhere also in !Pol'and. It is 
su!bject to1nterm1tten't s'hallowings, paralic sedimentation i's taking place 
along its variable shore lin·e. In the Silesia-4Cracow region sandy-silty 
deposits are laid down. They are inter\beldded by mudstones contain'ing 
a maTIDe fauna and coal seams i(the marginal s€lries or Ostrawa, beds). 
The paralic fades is also ch'araderistic orf the lowermost N amurian 
deposi'tsencoOU[[l,tered in the Miech6w depression. 'The sea 'basin stretches 
far out ,to the south-<east On one side it may have 'been connected with 
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the Lvov-Volhynia basin, on. the ,other - with 'tha't of Lublin. The 
Namurian A deposits are developed 'as siltstones, lllludStones with inter­
beddings ·of l'i.mestones and intercalations of sanfdstonE'S and w'ilth rather 
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thin coal seams whose num.ber in .the Lulblm basin is decidedly greater 
thall1 dn the eastern part (within the RrecambrialD: !platfurm). It is not 
excluded that a similar type of sedimentation may have also occurred 
in the eastem !part of the Ca'rpathians. 
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lPalaeOlg·eographic sketch map of the Lower Namurian 
1 mudstone-limest.one deposits intercalated .,y san-dStones In :the shaUqw-.neritic, Illttoral and 
Interml·ttenJtly cOI'I;t.inental 1Z0000e8; 2 l1meflt.one..sandstone -deposits in the shaJiow-.nerit!c z9I'Ie; 
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The Namurian ibasin was an extensive one stretching far to the 
nor'th""Wes't O!f the Liublin !basin, as deposits O!f this a'ge have ~been 
encountered in borehloles of Western lP{)m€lI'ania. Central Poland as well 
as the distaffi forefield .of the Sudetes we\l'e moot likely also overflooded 
by the sea, lS'ince Lowe\l' Namurian deposits htave ibeen fournd ,below the 
Permo-Mesozoic in the F'o're-Budetic m{)nocline. 

still m.ore maI"ked paleogoographic changes in iPoland followed the 
Lower Namurian in resurt 'Of the setting in .of the 'Er1Jgelbirgian pha,se. 
The sea ll"egressed completely from the Ulpper Sflesia basin which was 
altered into a limnic in'tramQulJl'tam(J!us depression dellmited from the 
north and the east hy mountain chainoS, the so called Craoovian Variscan 
Arch l(iBuIk.owy 19'64lb, Zn.osko l '96'5b.). All thr.oughout the Upp,er Namurian 
and the Westphalian clastic sediments oontinued to accumulate owing toO 
the denudation of the uplifted masSffs around the intramountainous 
de:pression. Huge series of sandy and silty depOlSits were laid down, 
containing conglomerate inte'rca'lations and cDal seams tNamulrian and 
Westphali:an ,bedS of the anticltnal and synclinal series). In relation to the 
Lower !N'amurian the already limnic Upper Silesia 'basin 'gr'OWS narrower 
in the west as ,well as in the north-east and the south-east. A local 
foredeep may also have formed in the forefie1d .of the new Variscan Arch 
where coal~earing deposits might have been laid down. 

In the :MiieCh6\v depressi.on, separated from the Upper Silesia basin 
by ,an o'rogenic arch, the preseIllCe has /been observed of the Lower 
Catbron~~er9us and the IDwer !part of Namurian A i(without cQlals). In some 
boreholes, however :(SlolllIllki, t.obz6w), Westphalian coal -pebbles have 
been encournotered in Jurassic and Tiriassic conglomerat~s. AcCording to 
Bukowy and Jach.owicz o(19{j4) these coals may have :been 'brought from 
a b~sin situated somewhere perhaps"eyen"m the Miech6'w depression, 
possiibly in its eastern part. 

The Upper N amurian period ischaraderized ,by a further enlar­
gement O!f the area sU'bj~t to denudation (vide fig. 5,). The Sude'tic land 
stretches farther OIUt to the east,that O!f the lPTa..JCarpa'tians to the north­
-west, communication is stopped !between the Upper Silesia basin and 
the paralic sedimentation areas i.e. the Lu'bli.n.lbasin and its north-western 
extension. ,!? the Intra-Suldetilc depression, wthere the sedimentary area 
eJq>and~ t.o · tlie sout'h, only certain stratrgraphic gaps refledt the Erzge­
bkgian . phase. Limnic dastic-muddy deposits with coal (the Bialy-: 
~Kamien beds) a're laid doW1Il hare. 

The lironic sedimenta,tion probahly continues within an area situated , 
between the present Upper Silesia basin and the Holy Cross Mts. The 
enlarged 'area ,'Of the HDly CrOlSS Mts. massilf, togeother with the Carpathiian 
Jo:refield, pe'I'Sisted as land undergoing erosion and denudation. To the 
€ast of the Pra-Carpathiaon land, in the Lublin basin and its western 
extension in central Poland 'and Western Pomerania, paraliC sedimen-
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tation still continues. This has been relialbly estalblished in boreholes only 
in the LUlblin ;I:l~sin ·and inlWestern Pomerania. Undoubtedly, both during 
the Lower and the Upper. Car'boniferous, th.ereexisted a sea baSin in 
Western Pomerania stretching tW 'to the German Lowland (Medktenbul'g 
a·rid Riigen) and SE to the Lublin basin. . 
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lit is IOOW currently a<X!epted that diurin,g the UlPper Namuri:an, the 
southern margin Df the East EurQPean Precamlbrian pla'tifonn was the 
boundary of the sea !basin in Nand NiE ;P()land. N 00 CarbDniferous 
deposits have so far been :£ound in that plafform, except its sDuth-eastern 
region which included 'the 'Lubli.n. ba'sin. It iis ndt quite excluded, hDwever. 
that north-eastern PDland may Ihave been intevmittently encroached by 
the sea and that the seldiments laid down there were subsequently eroded. 
When discussing the rDle pl'ayed by the CaledDnian and Variscan 
movement in the tectDnic evolution of the Balti'c regiDns, rP. Suverndis 
(196'8) pDstulates that th'e \~litflting mOlVemenlts durmg 'the late Carlboni­
ferous are ll'espOIl!Silble fo,rthe Changes in 1Jhe structura;l !pattern of the 
Pe ri-Baltic syneclise and the adjacent areas. In result of the Variscan 
or'ogeny, the present White-rRussia~azurry an'tecliise was, strongly 
elevated durinig the late CaJiliDniferous, dividing the lPeri-Baltic syneclise 
into twosepaTate parts: POol ish-Lithuanian in the N and the Podlasie­
-J3rest area in the South. 

AccDrding tOo rP. Suverzdis (11966), Iduringthe Varlscan phase, the 
Peri-Baltic syneclise was again submerged tOo a depth of over 1,200 m. 
This further development of the abDve synecl'i:se is rreliably indicated by 
Lower Ca,rbo!lliferous (and Devonian) deposi.'ts that have persiSted in 
north-western LIthuania and south-westem Latvia (Lijeldina 19167, Zeiba 
1196'7). The strongest upliftinlg IDO'Vements occurred durirn:g the Upper ' 
Oarboniferous and they may have also !been responsilble fOO' the erosion 
of pre-Permian i(D,evonian and CariJonilferous) depDsits of nDI'thern-, 
-eas'tern iPDlantl. 

0w:iJng to the Varisca!ll oOrogeny, the ~ange of the Carbotn:iferou,g 
basin in PDland was ,gradually reduced. The Er7Jgeibirrgian iPhrase persisting 
during the U!pper iNamuriian ,resulted in· an expansion of the areas aMected 
by denudation, also in sedimentary gaps within the [ntra.,Sude'tic 
depression and the Silesia-Cracow basin. The 'latter area· was altered into 
an intramDuntainous lironic depression. ToD:yvards the close of the Namur­
ian, pao:-alic sed'i'Jmentation stm continues in the Lulblin basin anld its 
north-western extensi<m in Western lPomeran:i!a, probably also in c·entral . 
PDland. 

During the Lower Westphalian, no essential changes ·were introduced 
intD the ,general ou'tlinesof the areas affec'ted by denudation (vide fig. 6). 
Mter 'the Lower 'West,pha'lian A, the sea ,basin retreats irom the Polish 
territory while the YOUiIlrger deposits of, that stage are developed only in 
the lironic facies. 

rrhe cDrrela tiDn of the main 'Nam'U'rian paralic basins .of Europe is 
shown in chart 7. 

In chaxacterd:zing the Namurian perriod it may lbe stated that, in 
western EUlrope, sedimentatioiIl took jplace under oonditiOlllS lassociated 
with the formatiOlIl of a f.Dredeep north orfthe emerging Viarriscan massifs. 
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In this foredeep the transiiion from ,the Dinantian to the iNamurian was 
on the whole continuous ,(only here and theI"e witlh minl()l" gaps), the 
-carbonatesediments iPassmg into the terrig,enous. This !Change depen­
ded. on the transport of clastilc material from (the alimentary area:s 
which consisted Of previouSly 'emerged massifs then sulbject to denuda-
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PalaeogeiOlgrapmcSketch map of the Lower Westphalian A 
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shallow-n.eritlc, lIIttoraJ. or Intenmitterrtl.y zone; l! mulistone-sandstone deposits intercalated 
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. -sand depOSits; s predOl!llinantly denuded areas; 6 coal sellllllS; 7 facial range 
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tion. Not everywhere, however, was1Jhe,sedimen,'tary~e~ieS betwee~ the 
Lqwer i:md the Upper Carboniferous con'tinuousin cl1aracter. In Great 
Britain and in . the . no;rtp€!rnmal"gip df the Wel:sh-lBrii'bant massif . fue 
Namurian deposiits ooc.asironally '~ie troamSgressively ;on (Various Viseim 
members or even on older deposits. A similar situation exists in some 
regions of the Contfu,ent. 

[i[) its westel11moSt part, the Welsh-{8ra'bant massif did not play 
such an importan1t role in the Namutilan. sedimentation, anld this is 
reflected in the lithologic-sbratigraphic profiles to the soruth of this 
massif, in nortiliern France and southern Belg1um, asw~ll . as north:. of 
the massif, in OatniPine, J)rutch,LmooI1g and the Aac'hen aTea. 

In the Namurian basin stretching from Great Britain ,in the west 
as far as south-eastern, Polarnd and the adjacent pa.Ms oOf the ' "lJikra!ilne 
(Lvov-Volhynia Ibasin) the sedimentation .was cycire, so charac·t€'l'liStip.of 
the paralic type of basins. The depoSits then ifor.medare gen~r~lIy 
productive measures. In moSt of the- iNa'muriana,reas in western 'Europe, 
conditi{)l}S fav~uring CO?! t\>l'\Rui;iio'P-. geIlerally set m towalrds the close 
of Namu-rian A, or durhig Na'mmian B or even C (Westpbalia)i In :!~he 
Upper Silesia ,basin, cQa,lS ~cui' as ear~y as in the Lower: Namurian, While 
in 'the basins'ofE'Ulblin and of .rNov-Volhynia, si:milatly as in th~ of ... the 
Pripyat.,,~nd the [[)onetz, thin coal seams are known as early as in the 
V:isea.n. This ealtly aPlPearance of coals is characteristic of SoOtijmd,too. 
The passa'ge from the Namurian toO the Westphtalian within theexteris~ve 
paJI'ali.c /basm here OO:nsiidered is gradual. 

On farunal c()rrelatiOlIls, particlU'la,rly tihose with goniatites, it is seen 
that, during the Nrunurian, ·the paral.k' basin of !Po'iand had a OOIIlvenient 
oommrunieatibn route with the ibasin.s of western Europe, jethough in the 
Upper ISUesia basin this )route existed 'oOnly during NamurialIl A - vide 
charts 6 and 7). The 'basin of no·rth-western \poland .(Western lPome.rania), 
undoulb'tedly, communicated both, during the iDinantilan 'ana the Silesian, 
with Riigen and north-eastern ·Meclklen'buTlg,wlhile to the South-east there 
must :have !been. a communication route with the basins of Wblinanld of 
Lv-ov-Volhynia. 

The communication route with the Done'tz !basm is obviou.sly less 
distinct. While in the tLower Cal1boni'f.erous the :basins of Lulblin and 
Lvov-Volhynia were connect€ld with the iDonetz basin (Cal1oonif,erous 
outcrops) vIIa the lPfripyat basin and its south-western extension, i.e. the 
Dniep-r-Donietz depression I~Catboniferous deposits dbserved in boreh:Oles), 
these connections were most probably broken .off during the Namurian. 

iLn the Pripyat basin, situated in the noOrthern margin of the Ukraine 
massilf, . the presence o~ the Lower and U]pper tCarrboniferous has Ibeen 
eStablished in numerous ba,reholes (Slteifanenko 1'9518, Ko!zloV' 1958, 
Alklmets et al. 19160, GoOlulbtsov & Makhnach 1961, l.ruJkashev & Makhnach 
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19'66). The occurrence ,of the Carboni'ferol,lS intb.is 'area wa~, however, 
first SJUlg1ges'ted'by Su'jtkowski 1(1946). The !total -ill'riclkness ,m the Carooni­
fe,rous deposits thelI"e r,angEs from 1,0'0'0 m 'in the north (the SzatHowsk 
depression), to 1,300 m farthelr south (the Elsk depressilOn). As regards 
the Namurian in the IPripyat basin, ,only its lower deposits have so far 
been -observEid within a narrow belt of the Elskdepression, where -they 
are develop€ld 'as Umestones, o,ftetnsilicifi.ed and irite~bedded by st;rongly 
fossil'iieroUlS mudstones, or lby sandstones, less often by coals. 

The NamurUm sednnents .occur here on various Visean memibers at 
a depth betweEIn 266.00 and 1,4317.0 m; only the low-er:most member-s are. 
however .represented: ijm the western part ,of their occunence area. 
The thickness of the still persisting N amurian 1'Jl:e1ll'bers ra~ge~ fr.om a few 
to a. 4r() metres. Accocrxiing to Goluibtsov & Malkhlnac:h ' 1~196il). ihe decrease 
in thidkness from the 'east to the west and.::h()rm.;:tnay~urggest the blocking 
up of t:he dlrec't c'Ommunica tion rou'te with the ~ei ,of the LvoV' and 
Moscow basins via the Pdipyat a,n'd the Donetz basins. Short-lasting 
connections may, however, have 'still existed in the Bashlkirlan stage. The 
Lower BashikirialIl dep'osi~s (partly corresponding to Namurian C and the 
Lower Westphali'9-n,of the west European sUlbdi!v'ision) lie trans~essively 
on strozlgly weathered Lower !Namurian sedirrients'. The~ are iepresented 
by variegated ID'udstolIles with plant remains an4 sandstone in'terll:>.eddings, 
also with thin intercalations ·of limestones' and fossi1i!ferous mudstones. 
They are covered by sediments Upper: Bashkirian"or Mescovian ,in 'age. 

From the Paleogeographic Atlas of the Ukr"aiiie and lMoldavia"(19'60) 
and thePaleog~raphic Atlal:l:pf the'USSR (11900) it may be'iriferred that 
the Soviet explor-ers acciept the "existence of c.q!IlInectLqin's, ',mayibe shor-t­
-lasting, between the , Donetz , and" the -Lvov-Volhynia basins via the 
Drriepr..[)onetz and the iPrypya t basins. 

The paralic sedimentation in, the Lrvov-IVolhynia !basin ends in the 
lowermost, Westphalian., jn the L~'blin Ib:asin ~qm,ew'hat la'ter, rp.ost likely 
after 'the Lower Westphalian A, farther west- already outside the POolish 
territory -in the Rum bam, about the Middle Westphalia.ltlJ C, silmilarly 
as in Holland (Limibrurg), BelJgium and nOll'thernFrance. It c'ontinues 
longest, j).e. tOo the close of the Westphalian C, in Great Britain (LNdt'tinrg­
hamShire - D€Il'Ibyshire and South Wales) \(vide PatteiSky 1 H615). 

The above data indicate the westward -extinction of the frOr-eci-e€!p 
where the paral'ic sedimentation gradually changes into a,typ'ically limnk: 
one not affected by sea ingressions. 

Sedimentat'ion in the Donetz basin differ-eel in charac'ter from that 
in westem ,Europe. Begiirmilng Wlith theTr()urn.~ ('the Sltrundan :iJn­
eluded) until the end ofth,e Gzhe~ia:n (oorr~omrlmg to the st€phanirun. 
of western Europe), the sedim€ill.'tation .in the Donetz 'basin is cyClic; the 
marine and pa,ralic deposits that are lai1d down have a total thi~ikness 
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between 10"000 and 12,000 m. Ouit of this, the Namurian sediments (in 
the west-European sense) talke!Up a. 12,300 metres. 

The Donetz lbasin was the northernmost and independent ar.ttl of 
the Mediterranean geosyncline stretchlng along the southern border of 
the Russian platform I(A'iizen'Verg et a!. 11916'0; Ejnor et a!. · 196'0, 1966). 
It formed one whole with the Daliepr-Donetz basin, iall'ther on with 'the 
Prlpya t basin. The Pripya t basin was intermittently connected on one 
..silde with the Moscow depression, on the other, to the SW - a't least up 
to the Ibeg'iinning of the iNamurian - with the Lvov-Volhynia and Lublin 
basins. 
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K. KIQREJWO 

STRATYGRAFIA I PALEOGEOGRAFIA NAMURU NA NIZU POLSKIM 

ICS'treszczenie) 

Om6wiono chara1cierystyikEl osadOw' kal'lboI1Skich na Nizu PolSkim ze s'Zcze­
gMnym uW7JgIEldnie:niem namuru, ~t6ry najpemiej wyksztaloony jest w lubelski:m 
basenie ika·rboirSk::im. strB!tygrarfi:a naJmuru z tego dbszaru ustalona zostala w oparciu. 
o maikrofaunEl -gl6wnie'goniatyty. Wi~SZoBC~ch gatunk6w, 8l1czeg61nie z namuru. 
g6rnego, ·stwier!ci7lona zostab w Plolsce (po .raz pierwszy. UmozliwHo to rozgraniczen'ie' 
namuxu B i C ora'z wydzielenie podpiElter imn goniatytowych, znanych z kIasycz­
nychobszarOw wystElPowania rumlurU w EurOtP~e Z;achodniej. PrzedstawiOlO'o 
r6W1I1iez UtologiEl i ,przelbieg .sedymenta,cji w IUlbelskimbasenie w epoce namurskiej. 
Sohanikteryrowano okarbon z ,obS'zaru sl/fsko-lkrakowslkiego i niec'ki miecho~Sk'iej. 

UW2JgIEldniono r6WiOie'z ni'ekti;Ore obszary Iez~ce pozagranicami kraju - na p6lnoc­
nym zachtddzie RugiEl i MeGdenburgiEl. a na poludniowym wschodzie ·obszar lwow­
SkQ-wolyfiSki. PaleogeografiEl obszaru Polski w epoce namurskiej przedstawiono na 
tIe rozwoju 'paralicznych basenaw g6rnokarbo·fJ;Skic'h w subw,aryscyjs'kim rowie' 
przed!g6rslkim zachoci!niej Europy. PrzedYSikutowano ponadto motliwoSc pol~czen. 

naJmurs!k·iegobasenu Polsiki z zachodni~ i wschodni~ IEUIl'OiP~. 

Pracownia Stratygrafti 
Zakladu Nauk Ge9lorficznyoh ;PAN 

Warsza.wa 22, Al. Zwilrk;i i ,Wigury 93 
Warszawa, w grudniu 1968 r. 

I i .. 
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DESCBlIP'IlllON OF .P![JA'TIElS I~XILViI 

RL. ] 

1-4 - Campylite,s carbonariUS(llVIc Coy), fig. 1 - borehole Gozdzik 1, depth 2041.0:-
2D43.,B m X 10; fig. 2 - D~bUn 2, 2222.8-2223.0 m X B; fig. 3 - Ursyn6fW' I, 
l'975.0-1r!l1f6.0 m - X 2; fIg. 4 - Ursyn6w 1, 1910.0-1916:6 m - X 2. 

5 ~ Belaraphe kochi (Lud'Wi,IW, D~in '2, 1967.:3--,-tl967.5 m 

'6-B - Orbiculoidea of. 'mVssouriensi,s {S'hum.;), fig. ,6 - Ursyn6w I, 1910.0-1916.6 m 
- X 100; figs. 7-B - D~l:1J.in 7, 241'B.~2419.0 m - X 6. 

,RI.. ]] 

1 ~ Orbiculoidea missouriensis (Sb-urn.), Bystrzyca 1G-1, 1243.5-1243.7 ID X 10 

2a, b ~ Orbiculdidea ingens Dem., Bystr.zyca IG-1, 1407.7--'1407.B m X' 2 

3-6 - Lingula mytilloides Sow., f:'g. 3 - Bysltrzyca IIG-<l, 1243.:5-1,243.7 m - X 7; 
fi'g. 4 - Kol!biel I, 2191.09----'2193.2 m - X 7; figs. 5-6 - D~lin 7, 241B.0-
2419.0 m, fi'g. \5 - X '8, dlLg. 6 - X '6. 

'7- Lingula squamiformis Phi'Il., Crpole Lub. 5, 17:20.0-1723.0 m 
:8 - Lingula cf. pa1/'"allela Phill., Opole Lub. 5, 1974.0-197B.10 m 

PL. ]111' 

X 6 
X 10 

1-4 - Chonetes (Rugosochonetes) aureolus SchwarZb., £:.g. 1 - Chehn IG-1, 990.01-
~g,0.7 m - X 5; fig. 2 - StrzyZ6:w, 528.5 m - X 5; fi'g. 3 - Bys:trzyca lG-1, 
174!5.6---iJ. 747.6 m - X 5; fig. 4 - Ohelm ::!G-1, 109B.5~109B. 7 m - X 4. 

'5----6 - Chonetes (Rugosochonetes) brinkma"-ni ScHwarzb., ftg . .5 - Chelm IG-1, 
1094.4-1'094.5 m - >< 4; Lfig. 6 - Chelm IG-1, 100IB.·~109B.7' m- X 4. 

7-12 - Plkochonetes waldschmidti 1Pa,eck., ngs. 7---'B - Bystrzyca IG-1, 1752.5-
1753.1 m, fig. 7 - X 6, fi'g. B - X 10; ,filgs. 9, 11 - strzyz6w, 594.8-595.0 m, 
;fig. 9 - X B, fig. 1>1 - X 10; figs. 10, 12 - Chelm ]G-1, 100'71.2-1071.5 m 
- X 8. 

IRI.. IV 

1-10 - Tornquisiia polita (Mc COY), fi'g. 1 - Bystrzyca IIG-1, 1'727.3--<1728.7 m -
X 7; ilig. 2 - strzyi6w, 594 .. 8-595.0 m - X B; fiogs. 3a, b, 4 - Chebm ,IG-1, 
1072.()-J107'2:3 m - X 4; LfIg. 5 - ChehnID-1, 1071.41--1071.5 m - X 12; 
filg. 6 - StrzY'z.ow, 594.8--1595.0 m - X 10; ,fi'g. 7 - Chehn IlG-:1, 1072.0-
10712.3 ID - X 9; figs. 8, 10 - Strzyz6w, .594.8--1595.0. In, fig. B - X 9, 
fig. 10 - X 12; fig. 9 - CheJim IIG-'1, 1072.0-10072.3 m - X 4, 

11 - Linoproouctus sp., D~bJiin 7, 2437;3---.22443.0 m X 5 



STRA'DIGRkPHY AND PALEOGEOGRAPHY OF THE NAIMURIAN 701 

la, b, c; i2a, h, :c, d - Productus concinnus Sow., Bystrzyca rG-1, 1381J91.-....-1>:382.9 m -
X 2; filg. 2d - w::ith visiW.e diaphTIliPa. 

3t-4 - Camarotoechia .pZeuroq.an raricosm (Phill.), f~g. 3 - strzy:i:6w, 587.4 m -
X 1,5; fig. 4 - Ohehn IG-l, 918.6-978.8 m - X 4. 

lPL. VII. 

1 - pugnax sp., Bystrzyca ID- I, 1727.3---1728.7 m X 3 

2-5 - Spirifer bisuZcatus oY$termouthensis Vaugh., f~gs. 2-4 - Ohelm ID-I, 939.4-
939.6 m, fig. 2 - X 2, figs. 3 and 4 - X 2.5; fig. 5 - Chebn DO-I, 10'31,8-
10'32.0' m - X 2. 

6-7 - A1IJthraconeiZo obl.onga (Mc Ooy), fi'g. 6 - Chehn IG-l, 990:6-990'.7 m - X 4; 
IfI2. 7 - Chehn IG-l. SI38.0--'938.2 m - X 5. 

8-12 - AnthraconeiZo Zaevirostrum (!portl.), fig. 8 - Ohehn IIG-l, 1023.1l--->1023.2 m 
- X 4; fig. 9 - Chew IQ...;I, 1004.0-10'94.4 m - X 7; fig·s. IQ, 11 - Chelm 
1G-l, 1>669.7'--'10'70.5 m, fig. IQ - X 6; fig. 11 - X '5; fig. 12 - D~lin 7, 
2,341.5-2347.6 m .- X 5. 

PLo Vim: 

1-<2 - AnthraconeiZo unduZata(lPhill.), Niedrzwica 3, 11693.0-1699.0' m X 6 
3---5 - AnthraconeiZo traMversaZis (Kleb.), fig. 3 - Strzy:i:6w, 537.7-53'7,9 - X 4; 

filgs. 4, 5 - Bystrzyca IG-i1, 174!9t.>6-17ijQ.6 m - X 4. 
6-8 - NUcuZoPsis gibbosa {Flern.),figs. 6, 7 - Chelm ID-I, 10'93.41---10'94..9 m - X 3; 

!fig. 8 - Sttrzy:i:6w, 536.·5-536.9 m - LX 6. 
9-12 - NucuZavus Zuoi:niformis (jPhdU.), fIgs. 9, IQ - Strzy:i:6w, 536.9--,537.7 m - X 8; 

fi'g. 11 - SttnY':i:6w, 594.8--595.0' m - X 4; f:'g. 12 - Strzy:i:6w, 590'.6-
590.9 m - X 4. 

13---1,6 - NucuZavus ostravie1lJBis (CK:lelb.), figs. 13, 15 - Bystrzy'ca JIG-I, 1752.·51-
1753:1 m - X 4; fig. 14 - Kazimierz I, 1826.0---1830':6 m - X 4; fig. 16 -­
Niedl'zwka i2, 1956.9-1962 .. 8 m - X4. 

PL.Vlm 

1 - PoZidevcia vasiceki Kwnp., Prantl. & RuZ., Chelim ilIG-l, 99Q.s--:.991.Q m X 3 
2-.3a, b ---' P9Zidevcia attenuata (tFlem.) , Ohebn IG-l, 938.0'-938.4 m, f:g. 2 - X 5; 

fbgs. aa, b - X 7. 
4-.6 -j PoLidevcia sharmani (Ether.), filg. 4 - ChelmTG-l, W69.6-106}.7 m - X 2; 

fig. 5 - ByStrzyca ID..,I, 1152.5--::-17'53.1 m - X 4; fig. 6 - Chelm DG-l, 
990.1'-990'.6 m - X 8. 

H1Q - Phestia beZLioostalta (SchwarZb.), figs. 7a, b, 9, 1,0' - Ohehn IG-l, 938.0'-
938.9 m, figs. 7a,Ib - X 7, figs. 9 and IQ - X IQ; fig. 8 - Bystrzyca IG-I, 
iI752.5-17,53.1 m - X 3. 

11 - ParaUeZodon tenuistriatus (!Meek & Worth.), ChOOn ID-I, 1094,8--1094.9 m X 7 
12-13 - Leiopteria thomsoni Port!., Opole Lub. 5, 1,592.0--1597.0' m, filg. 1~ - X 4; 

filg. 13 - X 6. 

7 

~ . 
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!PL. \]X 

1-3 - MyaZina sub Zannehl08a , Ether., figs. I, '2 ,:..... iBystrzyca IIG-1, 137J3.8-4378.1 m; 
, . . flig. 1 -:-X 2; fig. 2. - X 3; fig, ,3 -:-Ghelm)Q:-l., 923.~24.1 m - X 7. 
'4 - My(aina cf. dorlodoU Dem., Bystrzyca'IG-1, i,374.~la14.3 m X 6 
5 - Myalina cf. pernoides (portl.), By,strzy.ea 10-1, 1,3181.2----<1381.3 m X 2 
6-08 - Posidoniella cf. mioor l(lBrown),BystrzY'ca[G-l, 1407.8--J.410.7 m, figs. 6 

and 7 - X~, frg. '8 - X 7. 

9--10 - PiostidonieLla el<mgata Hind, ifilg. 9< - Chehn ]G-1, 923.,3--9.23.4 m X 3; fiJg. 
10 - Bystrzyca \]G-11, 1'371).8-1380.4 m - X 1.5. 

PIL~ X 

- 1-2 ---' Fosidoniella e~ongata Hind, fig. 1 - Bystrzyca illG-l, 1378:0--1378.1 ' ID - X 
X_ 3;1ig.2 ..:- Che'lm LG-1,923.9--1924.1 m --:- X 3,,_ , - •. 

3 - Aviculopinna carbonaria Dem., Bystt'zyca md-I, 1619.'~ii:i20.0 mX 2 
~ , . . _ . _ .- ~ '.'- .," , . ,·r.: . 

4-7.- Posidolltia cOTTugata {Ether.); fi-gs. ,;o4, 5 -'-: Chelm [G-l, 92,3.3-924.6 m, fig. 4 
...,..X '6, :f]g. 5 -- X 4; filg. 6 - Niedr:llwica3, 1693J~]!699.0 m __ X 6; ifi'g. 7 
- Bys'trzyca iG~l, 1378.()--11378.1 tm - X 3. 

PLo Xll 

1 - Posmonia Ca'i"rUgaJta l(!Ether.), Kazrmierz I, 2QI4.0--2020.0 m 

2 - posidonia m.radiata Hind, Bystrzyca ro:":l, -1410.6-01410.7 -m 

3 -- Aviculopecten 'of. gentilis Sow:, D~blin 7, ,2470;2---':'24710'2' m 

X 5 

X3 

X 5 

4c-6 --. StrebLopteria ornuta -(rIDther.), figs. 4, 6 -- Ohe1mlllG-1, '1067,9--:-,1'069.8 m -
X 3; :f~g. ,5 - strzyti6w, 1587 .~588.0 m -,- X3. ' . -' , . '. 

piL. XII 

1-6 - ObUquipecten costOJtus Yates, f,igs. '1,2 - lBy,strzyca 00':'1, 1574.7-11574.9 m 
- X 5; !fiiigS. 13--<6 .:-- D~blin 7,2593.6---<2594.8 m - X 4. 

!PL. Xl]]! 

1---4 -- Streblochondria condrustinse (Dem.), Ohe1m ID-I, 925 .. 7'--'925.9 rn, fig. 1 -­
X 4, filg. ,2 -X 3. 

3 - Pernorpecten m. carboniferous ~Hind), ChehnID-l, 1094.O--W94.4 m X 4 

hfL- c:urvirimula be-lgica (iHmd'), If,iigs.4, .6 - lBystrzyca IG-l, 1261.Q.-----;1261.3 m -
X 3;!fig~6 - lByS'trzyca DG-J:,.li252.&--:--i'254.0m - X 5. 

7-8 - Anthrooomya Zenisulcata Trueman, Ohclrn ,1IIG-1, 7,84.2-785.7 rn' X 2 

~10 . .:..:. ,Anth'l"Cl.C01nYa ,m.lenisuiooita Tr~, ,B}'1S'trzyca IlIG-1; li26l,i{1--"'<l261~ m, 
. . fIg: i9 -- X 3, fhg. 10 --':'X4 . . . 
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PIL. Jm1V; 

1 -- AnthraconaiapeTlongata !PasMels, Ohekn 00;..11, '7184 .. 7.-785.7 m X 2 

z.-,a - Anthrlre<Jln(lia WliU-iamsonJi :(!Brown), CheSn lllG-i, 738.9--784 .. 5 m X ,I 

4 - Anthroconaia tchernyshevi IKorejlwro, CheJim ID-I, 7·84.'7~785.7 m X 4 

s-6 - Carbonicola lenicurvata Trueman, Chellln·lllG-Il, 704.0-7.05.0 m, ~i1g. 5 - X 1, 
fig. 6 - X 1.,5. 

7 ~ Carbonioola pseudacuta Trueman, Chem,. ilIG..;l, 7~.4-705.0 m X 1 

PIL. XIV 

1 - Curvirimrula sams<~zi (lKorejwo), Clt~ [G-l, 786..2-786.4 m X 3 

2-3 - CUTVirimula <!If. truemani (Korejwo), fig. 2 ~ Opole LU!b. 5, !I.'59'2.0-1597.0 m 
.- X 8; fiig. 3 - INiedrzw;Ica 12, 1'559.~1'I~63.5 m - X 7. 

4-7 - Ja'll£ia primaeva !(tPthill.), ftgs. 4, :5 - iK-a'7Jimierz !1, 1487.iJ.......1493.0 m .- X 4; 
f i'g. 6 .- NiedJrZw1ica 3, l}llI93.0-!1699.0 m - X 3; fi'g. 7 - iBystrzyoo IG-I, 
H07 .. 8--1408.'5 m- X 2. 

8 - Janeiaof. prima:eva (phUt), iBystrzyoo JIG-I, 1407. lJ--,l.ro8J5 ID X 4 

PL. XJV1ll 

I - Gramm'llsiops'i:s variabUis (Mc Ooy),!Bystrzyca IDG-I, 1649JI-1650.6 m X 2 

2--4 - Edmand.ia josepha de IKon., lUgs. 2; '3 - Cheb m-I, 1044.0-104402 m - X 
X L5; fig. 4 - Ohe:lm ID-I, 1'094.0-1094.4 m - X '5. 

5-6 -- Edmond'ia cf. ja:cksoni Dem., IKaZirnierz 1, 14718JI.-1493.0 ID X 3 

7-9 '---< Solenomorpha minor rotuMata Schwar7Jb., Chelm ,IG-l, 1&22.6'--<10a3.0 m X 4 

PLo .x:vm 

1-'2 - Solenomorrpha paraUela (Hind), Ndedr:zmdca '2, 1900.7-1905.7 rn, fig. '1 - X 
X 7, fig. 2 - X5. 

3--4 - Solenormorpha lancoolata ISbulga, Bystrzyoo JlG-1, 1621.{)-";11622.0 m X 2 

5-6 - SangwinoZilte:s ctf. t .ricostatus Port!., tffiig. 5 - Bysttrzyca IIG-I, 1402.0~1407.0 m 
- X 3; filg. 6 -Cheb /IG-il, 9318;()-..J938J2 m - X 5. 

7-8 - Sanguinolites imterrwptus (Hind, fig. 7 - !BYiStrzyca IDG-:1, 1382.fi.--U.388.0 m 
- X 6; filg. 8 - [8ystrzyca ID-I, 1359.4--Il~59J6 m - X ~5. 

9 - SangwLnoZiltes cliwatus (Ether.), Cham 10-1, 9124.6-924.7 m X 4 

10 - Sanguin!)lites cf. unguSitatus '(1PhiU.), Gcedziik: 1, 2125.S-i2127.9 m X 8 

11 - Prothyrls scotica WHson, Chelm 'ID-I, 1i()4!4.'Z--'l044.3 m X 4 
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1-3 - Euphemite<8 urii (lFlem.), figs. ,la,b,e - Chehn ID-I, 1066.71-1072.7 m - X 
X ,2.15; figs. 2, -3a, b - !8ystrzyca ID-'1, 1'575J6-157,6.2 m, fig. 2 - X 7, figs. 
'3a, b - X 1.5, . 

. 4--15 - Euphemites spiralis (P;hlll.), fi,g. 4 - Nie>drzw.ica 3, '1892.0---;1898.0 m --.:... X 
IX 3; !f~g. '5 - Opole Lub. 5, 1820.Q--:1824.'O m - X 4. 

6 - Knightites (Retispira) hibernicus (Weir), Ohew 1G-l, l'044.'2 ..... ;}044.3 m X 4 

7-8 - Kn;i.ghtjte.s (Retispira) Slilesia.cus Scbwarzb., lfhg. 7 - Opole Lub. 5, 1929.0-
1935..0 m - X 1'5; fig. 8 - Oheim ro-l, 938.().......938.2 m - X 10. 

9 - Agnesia ,gp., Gofd'zi'k I, 2125.8----12127.9 m X7 

!PIL. XlIX 

1 - Knightites (Retispira) decussatus (iFlem.}, 'Ndedrzwica 3, 1892.0-11898.0 X 3 

2 - Knightites (Cymatospiraj moravicus l(!Kleb.), Chielm ,]G-.l, 817.~21.3 m X 3 

.3-7 -- StraparoHus (EttmrlJphalus) straparoUifl:JTmis l(!Kleb.), If~gs. 3, 4 - Bystrzyca 
m-I, 1753.1' ..... 1766JO m - X '5; fig. 5 - Ohe~m IG-Il, 990.1-990.6 m - X 6; 
tfilg. 6 - Chelm lIG-l, 1071.4--,1071j5 m - X 5; if\i'g. 7 - Ursyn6w DG"'I, 
1910.0 ...... !l9'16.6 m - X 6. 

8 - Soleniscus (Macrochilina) primogenius (Oonrad), Bystrzyca jDG-l, 17'27.3-172J8.7 m 
X 8 

9 ~ Soleniscus sp., Bystrzyca 'IG-l, 1745.6-i1747.6 m 

10 - Naticopsis sp., CheimIlG-l, £138.3-19139.,6 m 

11 - Donaldina sp., Chehn IlG-l, 938.0~38.4 m 

Fr.. XX 

X 7 

X 15 

X 12 

1-7 - Plagioglypta sp., .fLgs. I, 2 - Cheim IG"'Il, 1044.0-'-1044:2 m, fi'g. 1 - X 3, 
ifig. 2 - X 8; f~g. 3 - Chelim 11IG-l, 7!86.5--J7,86,6 m - X 8; figs. 4---'7 -
Ohe:tm m-I, 938..2--939.1 m, figs. 4 and '5 - X '8, if;,g. 6 - X 6, fig. 7 - X 1'2. 

~ - ,,oTthocetras" maTti'l1l£anum de Kon., fig. 8 - D~blin 7, 2593.8-2594.8 m -
X '2; fig. 9 - -Niedrzwioca 3, 1693.0---.1699.0 m ~ X ,5. 

10 ~ "OrthoceT(];S' calam'US de Kon., Chelm m-I, 923.~923.5 m 

11 - ClIcloooT(];S ki9'OOforme Dem., Chew JG~l, 1069.3-1,069.4 m 

&. ~I 

1 - Cycloceras kionoforrne Dem., 1N1edrzwica 3, 22113,2~20.7 m 

.2 - "OT'thoceras" steinhaueri lSow., lNi€drzwica 3, 1693.Q--.-,1699.0 m 

X 3: 

X 3 

X{ 

X 3 
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3-4 - Perigrannmoceras sulcatum ([FIem.) , fig. C3 - iNiedrzwica 3, 189~.0i'--10018.0 m'· 
- X .31; fig. 4 - Niedrzwioa 2', ;1927.3--01932.0 m -- X 4. 

5 - BrachycyclocerllS cf, S'calare Goldf., Niedrzwica 3, 1693.n---.1699.0 m X 4· 

/PL. XX1lI 

1 ~ Tylonautilus cf. nodrosocami.natus Roem., D~blin 7, 2A70.2---<24'7'l.2 m X 2: 

2-3 - Stroboceras bisulcaPum {de iK>On.), NiecLrzwica 2, 1900.7.-1905.7 rn X S; 

PL. XXI]! 

1-2 - Stroboceras cf. stygiale I~de Kon.}, Iftg. 1 - D~blin 7, 2500.8-2596.5 rn - X 
X ~; filg. '2 - NiedTZ'W1i'ca3, 1892.1) ....... ·11'898.0 Im - X 3. 

3-4 - Coelonautilus sp., fig. 3 - Niedrzwica 3, 'l,693.n---.1699.0 m - X 6; fi;g. 4 -' 
Opole Lub. ,5, 1929.0---11}~5.0 m - X 7. 

5 - Metacoceras of. perelegans Girty, KofuieI I, 2191.9.--<211l13.2 m X 1.5-

[PIL. XXIlJV 

1-4 - Eumorphocera8 d. ,pseudobilirngue BiJsat, D~blin 7, 2003,lJ---12594.8 rn, f1g. 1 -
X 7, R'g. 2' - X '5, Rig. a - X 6, fIog. 4 - X 4. 

5-6 - Cravenooeras CIf. malhame'/tlSe Bisa't, D~lin 7, 2593.8-12594.8 m, fig . 5 - X Br 
!fig,6~ X 6. 

1 - Eumorphoceras ex .gr. bisulcatum Girty, iBySltrzycaDG-l, 1700.9-1701.5 m X 4 

2-8 -·Cravenoceratoides n~tidus '(Phu.ll1.), figs. 2-5 - Chel!rn lG-1, 938.0---939.1 m. 
figs. 2--4 - X 110, fig. 5 - X 15; figs. 6-8 - tD~bEn 7, 2507.7-2513.7 m. 
fi'gs. 6 a:nd 7 - X 3, f·iig. 8 - X 2. 

PIL. XXIVII 

1-4 - Cravenoceratoides cf. edalenris l(!Bi-sat), D~blin 7, 12507.~2513.7 m, ng. 1 -
X 8, figs. 2 and 3 - X 4, filg. 4 - X6. 

5-6 - Cravenoceratoides nititoides (iBisat), Chehn :IIG-l, 925.u-926.5 rn, fig. 5 -
X 3, fi-g. 6 - X 2. 

RL. XXV]] 

1 - Crave1U)oerat-oides SIP.,· Bysltrzyca ID-I, 1574.7~1574.9 m X {) 

2-4 - Homoceras CIf. st/,bglobosum (lDotle), fig. 2 - D~blin 7, 2001.7-2507.7 m -

• 
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X 3; figs; 3 and 4 -Niedr.zwi6a 3; IHlOO.O ...... 2002.0nl,fig. 3 :.- X 6, 'fig. 4 -
X 7. 

5 -- Homoceras ex gr. beyrli.chianum Cde K:ori.),[)~bllin 7, 2470.~247L2 m X 5 

!AL. XXIV'IDDl 

1 -- HomocerralS of. henJkei Schmlidt, BySJtrzyca IllG-1, 1,381.2-1381.3 m X 12 

:2-;5 - Hamocems ·cf. beyT'ichianum '(de iKO!Il.), fig. 2 - Kazimier<z 11, 2MO.()........;2062.4 m 
- X 7; tfigs. 3, 4 - DE1hlin 7, 2498.J4-..l2501.7 rn, fiJg. 3 - X 4, fIg. 4 - X 6; 
n.g. 5 ~Bystrzyca llG-,l, 1410.7'-:"'1410.8 m - X 4. 

~ - Homoceras of. moorei Bouck., Ka7Ji.m.ii.en-z · 1, 1'1'53.1-1758.6 rn X 6 

!AL. XX1:JlX 

1 -. H.omocerat9ides varicatus Schrnidt, By,strzyca !G .. l, 1'373.8-137'3.9 m X 12 

:2 - HomocerataiJeles SIp., iBys:trzyca lG-i1, 1'359.4-1:359.6 m X 1'0 

3 - HomocertJJtoides sp., Bysotrzyca IG-l, 1373)1-137'3.3 ID X 4 

4-6 - Homoceratoides d. mutabiZe Bis. & Huds., D~blin7, 243/7.3--i2438.2 rn, fig. 4 
- X 10, figs. '5 and 6 - X 8. 

PL. XXX 

1 - Hmnoceratoides sop., Bystrzyca ID-I, l'37'3"F--1'3713.3 ,m 

:.2 - Homoceratoides Sip., Ohellm m-I, 680 .. 5-<682}5 m 

X 6 

X4 

3-6 - RebicuZooeras . of. umbiLicatum ~s. & Hud's., iBystrzyca IG-l, 1371.h1373.4 rn, 
triJgs. 3 and 4 - X 6, fi'gs. 5 and 6 - X 10. 

l' - ReticuZocems adpres>sum Bis & Huds., Bystrzyca IG-'l, 1,373.Q-.,13'7l3.3 m X 4 

:.2-4 - ReticuZoceras cf. adpressum Bis. & Huds., fiJgs. ,2 md 3 - By.srt;rzyca IG-1, 
1371.6---113713.0 m - X 4; :filg. <4 - Bystrzy'ca;llG-l, 1381J2---I13181.3 m - X 6 

II?IL. XXX1]] 

1-3 - ReU:culoceras ,of. adpr-essum (Bis . . & Huds'., fig. 1 - Bystrzyca 1G-1, 1372.91-
13713.0 m - X ,5; f.iJg.2 - Bystrzyca ]G-;l, ,13718.1-1i378.3 m - X 4; fig. 3 -
iBystr'zyca ID.,l, 11381.2--1:381.3 m - X 6. 

4 - ReticuZocems sp., Bymrzyca IG-l, 1137:U1--l113/7·2.0 · m X 6 
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I:'. ' - PiLI :xxIXllIIill ,·· 

1 - Re1;iicuLoceras todmordenense ~is. & ~uds., Bysrtrzyca ro-.l, 1373.().-.,137~.3 m 
X~ 

. . ~;. 'I,. (. :1 '. ", ' " ~' . '. ~ ' " 

. ~3 ~iie,tic'U,l~eras cf. todmOtrd~ne'TIJSe:Bis. & 'Huds., fig. 2 . -.::. . BySltrzyca l'G-l~ 
137;8.6--1137<8.8 m - X 2.6; fig. 3 - Bystrzy'ca ID-I, 1373.().....;1-37i3,3 m - X 4. 

4-5 - ReticuLoceras ,sp., iBystrzY'ca IG~I.137:1 :6--i1372.9 'm, fi'g. 4 - X 4, fi'g. 5 -
X 6. 

, ... i. 

PL. XXXLV; . 

1 ---< ReticuZocerasof.todmordenense BIs. & Hurls.; Bystrzy,caIG,.l, 1'372.hl3'73.0 m . 
X4 

2 - ReUcuZoceras gp., NiedrzMca2, 1505.5-10511:5 m X 4-

3-4 - ReticuLocerlllS biZingue (~alter), 'Niedl'ZMCa 2, 1505.5-1,511.5 rn, fLg. 3 - X 
X 5, fig. 4 - X 8. ' 

,.': f 

.:' R,. .. xxxv' 

1 - Reticu'Loceras biZingue (Salter), Niedr7lW'ica 2, t505J5-1'511.5 iIll X s: 

2 - ReticuZoce,ras elf. bilingue (SaLter}, Niedr7JW'ica 3, 1693.0-16919.0 rn X 4-

3 - RemcuZoceras S'UperbiZingue Bisat; Nioonwica 3, 1554.G--U:554.7 m X 4, 

.J ;'.-_ 

1-'5 - ReticuZoceras superbiZingue iBis at, Nieda:,7iWica 2, 01409.8-1410.0 m,fig. 1 -
X ,5, :fi'g. 2 - X 4, fig. 3 - X 10, fiigs. 4 and 5 - X 8. 

6 - Gastriocerascl. cumbriense Bisat, Ohehn llG-l, 680.1)-.6812.5 m X (l; 

PL: x.X:X:V!lll' 

1 - Agas:trioceras cf, carinatwm .,(:FT'echi), Opole Lub.5,. 1357;H1357 J2m X 4-

2 - GOJStt,rioceras of. cumbriense Bisat, Niedrzwica 3, 1553.12-iHi53.7m . X 3 

3-4 - Gastrioceras of. cumbriense IBisat, Chehn ID-l, 680.5--6812;5 m X 4-

PI... XXXVJlllI: 

1---,2 - Gastrioceras ex grr, canceUatumiBisat, Opo'leLub. 5; 1357.~-;::~H3I572m, fi,g. 1 -
X 8, fig. 2 -:- X 6, 

3-5 - Anth1'al:<Jceras ~lIObum , ~hiU.), :ili,lg, , 3 - Ohehn .1lG;-J.,926.~6.5 m -:-
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X 2; fiJg. 4 - D~blin 7, 3498.4-<2501.7 m - X 6; ng. 5 - ChdmID-1, 923.1 
-923.4 III - X 2. 

16----7 - Anthracoceras sp., CheJim iIG-1, 938.1)L....~39.1 m, f·ig. -6 - X 12, fig. 7 - X 10. 

:1-3 - Anthracoceras pauciZobum (Phill.), fig. -1 - CheJm IG-1, 923.1-923.4 ID - X 
X 4; fig. 2 - D~blin 7, 2507.7-4513.7 m - X 4; fig. 3 - Tarchaly 1, 11149.5-
1850.2 ID ---, X 8. 

4---15 - Anthraooceras of. pauciZobum (IPhiH.) , Bystrzyca IG-1, 1550Jl-10004.2 m, 
fig. 4 - X 2, fig. 5 - X 6. 

PL. XIL 

:1-5 - Anthracoceras arcuatiZobum {ILudwilg), figs. 1 and 2 - BySltrzyca ID-I, 13'72.a 
1-13'713.0 m, fig. 1 - X 10, ~i:g. 2 - X 6; fig. 3 - BystrzycallG-l, 1380.8-
i1'300.9 m - X 8; ngs. 4 and 5 - Niedrzwiea 2, 1409.8-141:0.0 m - X 10. 

~ - Dimorphoceras (ParaditmorphocerOlS) of. Zooneyi (1PIhill.), Bystrzyca IG-I, 1372.6 
-1372.7 m X 4 

:11----5 .~ Dtrn.prphoceras (Paradimorphocera's) of. tooneyi ~m.), filgs. 1~ - Bys­
trzyca ID-I1, 13712.8---4373.9 rn, fi,g's. 1, 2, 4 - X 4, ng. 3 - X 3; fig. 5 -
!D~bl:in 7, M918.~501.7 m - X 4. 

PL. x:uIJ]j 

. :1 - Dimorphoceras sp. (suture line), D~bli!n 7, 2498.4---12501.7 m X 6 

:2-5 - Dimorphoceras gp., ngs. 2 and 3 - Good'ziIk 1, 2129.~130.8 m X 6; 
figs. 4 ,and 5 - Cheltrn IIG-I, 938:0--i938.4 m - X 1,0. 

06--7 - Particeps soot4cus Reed ,(determined by H. Osmolslk:~, Chclm IG-l, 961.7-
~62.3 m X 8 

PLo XWIIIi 

1-2 - Paladin of. eichwaZdi (Fischer) (determined by H. Osm61s1k:a), Chebn lIG-l, 
1044.~1044.2 m. fi:g. 1 - X 10, ~ilg. 2 - X 20. 

:3 - Paladin mucrOfUlltus (\M'c Coy), Bystrzyca lIG-l, 1'749.6-1750,6 m X 6 

4-10 - Isaura (Lioe6theria) of. striata (MUnster), Chelm 00-1, ''/187.6-7'87.7 m X 10. 
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1 - Carbonita sp., Niedrzwica 3, ~18,2-2220,7 m X 15 

~ ....:... Carbonita cf. /abtaina (Jones & Kirk-by),-Ohe1m IG-1, 938.0-938.8 m X 10 

6 - Richterina &p., Opole Lub. 5, 1929.i)-...,1'935.0 m X 15 

'7 --' Jone8'ina sp., Chelm 'ID-I, 938J~39.6 m X 12 

~ - Hindeodella sp., Niedrzw:ca 2, 11559.5-1563.5 m X 10 

10-13 - HyoHthes SIP., figs. 10-112 - Opole LUib. 5, 1929.6--;1935,0 m - X 6; fig. 13 
. - Ohelm ;IG-.1, 1040.'0-1040J5 m - X 8. 

PL.XJLVt 

11-3 ~ CoZeolus of. carbonarius Dem., Ohehn 'ID-I, 9123.9-924.6 m X2 

4-5 - CZad9dus sp., fig. 4 - Bystrzyea IG-1, 175IJ!J-1752.5 m - X 5; fig. 5 -
GoZdzik 1, 21:217 .i9I--$~8J5 m X 4. 

6 - MegaZ£chthys cf. hibberti Agass., Niedrzwdca 2, 1456.0-1460.0 m 

'7 - Megatielvthys . sp., D~lin 7, 2049.(~--t2055.()' m 

PLo XLW 

.1 - Strepsodus of. 8'Q.uroide! Binney, Chelm IIG-1, 78U1-7,87.7 m 

2 . - Strepsodus sp., Gozdzi!k 1, 2129.0-2130.8 m 

:3 - Rhabdoderma elegam ('Newb.), Gozdzik 1,2129.()..-,2130.8 m 

X 6 

X 8 

X 2 

X 5 

X 8 

4--;5 - Rhabdoderma SIP., fig. 4 - Niedrzwica 2, 11559J5-1563.5 m - X 10; ~Lg. 5 -
Kollbiell, 2190.'7----!211.91.9 m - X 7. 

6 - Rh.a.dinichth1f8 sp., D~blin 7, 2239.5-<2238.9 m X 20 

'7r'"7""8 - EZonichth,yssp., fig. 7 - D~lin 7, 2238.~38.9 m ~ X 20; fig. 8 - D~blin 7, 
2437.3-2438.2 m -,X 6. 

9 - AcroZepi8 sp., Ndedr:zJWica 2, 1.680,3--,1684.3 m 

Fotogra/ie wyko1lJal R. Adamik 
Photogrophs by R. Adamik 
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