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ABSTRACT: Biostratigraphic and lithalogical bases of the stratigraphic division of 
the Lower carboniferous in the Holy Cross Mts. have been given in this work 
which also discusses the division of the Tournaisian and Visean into biostratigraphic 
zones and subzones, as well as the problem of the boundary betw.een the Devonian 
and Carboniferous of this area. The previous division of the Carboniferous of the 
Holy Cross Mts. elaborated by J. Czarnocki has been revised and extended. The 
facial-paleogeographical development of the Carboniferous of the Holy Cross Mts. 
has been presented with reference to adjacent areas (the Nida trough, the west and 

north-west margins of the Holy Cross Mts.). 

INTRODUC'I\ION 

The Holy Cross M1E. are one of 'the three areas lID Pola!nd in which 
the Carboniferous outcrqps OIl; the surface and is accessible t.o geol.ogical 
:investjgations. Only the Lower CaJ:':baniferous (T.oumaUiian and Visem) 
is' here :recorded illS a filnal sediment of 'the Vari:scaln cycle IiJn tms aTea. 

!At ;p.re6enit, the Cal:Ibotndferous .ooposits all'e preserved only in smaU, 
iso1.atted paiches foUlnd ID the cen.tml atnd south ... westem; paTts of the Holy 
Cross Paleowre masaif (£igs.l arnd 2). They OCCUT.in 'the cores of synclitnes 
overtUl'IIled to the south aOO folded mostly;in the Varlscan orogeny. These 
deposits are strongly crushed and squeezed ((particularly M"giIllaceous ones) 
and are mostly marked ;by oonsiderable dips. The cooJtacts .of -Dwbani­
fel"OUB' strata va-rymg lithol.ogicaUy (e.g. argHlaoeous. and calcareous' 
ones) are tecton'ic in cha~aC'ter. Due to the intensity .of the rtecOOnics of 
the Paleo2lOi.c core of the Holy Cross Mts., ·the oonta.ct between the 
Carboniferous ood superimposed (Perm.iIaIn) seri-es, as well as older 
(Devoniam) deposits ls frequently of the tecl;anic 1Ilatua'e and occurs alolllg 
longitudinal faults .. Here and there (e.g. the eastern part of the region), 
tec'bandc gBjpS :in the Ca:rbc:m.iferious strata M'e of the order of 8eVel'al 
humd:reds (?~ of meters. AlolnIg these faults, the Devandan .is overthru$!; 
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Fig. 11 

Sketch map of the areas lnve&t1gated and adjacent territory i.n Central !Poland 

1 Pal8Ol101c mass1!f of the BoIl" OrC6S Mts., 11 ouA;crope Of the Lowa' OIt1\bon'1ferous. 3 bor~es 
wIth the CM',llIoInUerO'LW underll.ay.Ia!C younger form~lQDS, • a 'borehole 'WlIth only ;the Famen­
nian 'IlIIIder'lay.!ng the Permtll'll and ~c fOl.'lmaltilons, :; boreholes ,j.n wblch tbe CarbOln..l-

ter0U8 and Upper Devo.nlJao. do not occur UD:der the iP'ermlan and MMOOOW fonnaticm.s 

on the CarbcmMerous or the last-tnamed on older deposIts. Durin'g the 
yoUnger tectan:i~ movements, the Carban.i!ferous deposits were cut by 
transversal faults, which divdded. the ootorop belts of CarbOlniferous 
deposits iIllOO small borsts aiDJd ,graobe.ns (e .. g. in Oa}~zice synclIDe, cf. fig. 3)_ 

The ~ COIIl(plete Carlboniferous profiies occur in: the central part 
of the Holy' C1'<lS8 Mts. (figs. 1 and 2; TaIble 1), ,that is, in Kielce-t.ag6w 
sy:n-clinorium.. Here .wnd there, shortened prodliles halve been ;prese'l"Ved ID 
this unit and .in the SQlUtb-weetem iPari Of the region, w'hdch 'Was -caused 
by tectt<mic diSturrbances, or laCU!Il.'ae probalbly stratigraphi-c in oCha'racter, 
or el$e 'by the post-Varlscan erosion Qf sedllnents. 
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!Fig. '2 

Sketch map of ,the ILower OIl!rboniferous :in the !Paleozoic ~sif of the Holy Cross Mrts. 

1 Cambl'lao, 2 ordoviaioan and Silurlan, 3 Dev>o.n.tan, 4-B Carbon.Lferous (4 TOIUmaJ.sian, s Tour­
nals1an and Visean, 6 Vlsean), 7 lPennlan., B boreboles with the car,boniferous undenyJng the 

Perm1an end Mesozoic formations 

The Carboniferous formation ID the Holy Cross Mts. was d:iscovered 
by J. Czarnoc!ki (1916) .in Gal~:d.ce syncline (fig. 3). He establ!i$h:ed a 
lithologieal triplioty of the OaT'baniferous seddments which occur 'iln this 
sy.ncliJne north of the 0str6wb.. Hill (cf. Table 1). This gEOlogist also 
recognized 'tilie Carbandferous in other parts of the region am descdbed 
the transition of the Devanim into the CMboniiferous a.t Kowa'la (fig. 2). 
These observa titans were pU1blWled in '!he form oaf brief notes ' (OzaNwctki 

1924, i1928, 1932, 1003" 100'9, '194'8; CmIJ:'lIllOCfkd '& Sujlrowski 1932). Certam 
informatioo may be also fownd iIn J. Ozamocild:'s arehival elaiborations 
concemmg shallow 'boreholes, made in Miedzlana G6ra sync1in.e in 19150 
(cf. Zalkowa & PaJwlowska 1966). 

, The straifJigrajpih.y of rthe Ca1"baniferous dB ibased in J. Czamooki's 
works an litholog'ical characters of dEp>Si.ts, oomparlscms wiiflh the 
Carboniferous profile of Gennany, supe11pOSitkm IQ! roc!k: complexes and, 
sometimes, the pn!SenCe of f.lora ('Upper Viseen). The transition of Jfihe 
Devonian into Carbanife.rous at lKowala referred. if:o above was justified 
by J. Czal'1rllCXit1 only li1lbologically. The 'Visemn. :fauIDIa (brachiopods, 
crino1ds, corals, .gastropods, trildbites, cepIha!lopods), IDamed ID 1he form 
of a list, was mentiOll1ed by' .T. Ozall'lIllOClki (19116) from the limestones of 
Gal~ice where, acoord]ng if:o his assu~on, two '2lOneS occurred: that 
"with Proouetus subla(1)is" and that "w:iJ1lh Produ.ctus giganteus" (lCzar­
n~ki 1:922, '1926, 1'9615). Furthermore, he cirted. the following apecies: 



6 HAWNA ZAKOW A 

Posidonia becheri Brorm (tRade, envh'ons Of l.agOw and. Rylroszyn­
.;SIkadIka lborehole ~'1' Gal~e - fig. 2), Glyphioceras stTiatum Sow. 
(Rylkoszytn-slkah borehole), Glyphioceras cf. macrocephalum "F,rech 
(environs of Lag6w) aoi some of the tr.ilobites. .In addition., the strati­
graphy of the Carbanifeorous of the en~ of 'Gel~zi.ce atDd l.agOw was 
presented by J. Czail'll1.OCiki (192!8):Ln the tabuia:r form. 

J. CZ8.l'Ill!OCki ~1916, 194'8) divided the ~erous on mapslnto 
"limestones" and. "CulIm" or initio "Ct" l(!Culm aOO part of Uwer Famen­
nian), .. ~ .. ('Visean Umestones) and "Ca" I(shales and graywadkes). 

Information an. the occu:rrence of the CarbOlniferous dn the eastem.­
most a"rea .(Piotraw sytnclilne) was given ollI1y in geologiCal maps and in 
a work by J. SamsoInow.i.c.z (1~6) who mentioned that "clastic deposits 
with lP1laJnt detritus" occurred in that region., 

It was only :in posthumous editions of J. CzamookiJ's WOl'Iks that 
the descritPtion of the Car:1xmiferous f.rom the RY'~ bore.hole 
(Cza.modki 1"966) was publdshed, as well as ills rema:rks on the possi.bili.ty 
of findiIng the Car:banif-erous or at least J)eovonian-Cal'bOiniferous transi­
tiooal layers in the ;t.yeogmy region" (Czamooki 1957). (Pebbles of a~­
laceous-siliceous rocks ~lWith nnerofiora, gastrqx>ds alD.d pelecypods) fOUDd 
in the ROtn. jp€Ibbly sandstones north of the !toyqory Il'ange (Samsonowicz 
1-9215, 192-6) 'WOuld.J>e :iJndilcetive of such a possibility. 

The views 'OIl the stratigrlajphy of the (Holy en. Caxbaniferous, 
p!"E¥IeInlileidi a'bave, harve been ciJ;ed: ID a.tli UlIlChalIllged '.form, tboth itn the 
wodiks QD;general geology and m those devated to the Holy Cross MtB. 
only, iU!P to the 19008 (IK'WIiaItkowSki 1900, Pawlowska 19G1a, b, 0sm6lSka 
1962t)~ Rematrks lOll the petrography of the Carboniferous rodks were given 
by Z~ Sujkowski (19.13) who a'lso found micro&ra and COllIOdoots in the 
TouItDa!iSian and Visean sed:imenrt;s and radiolarlans abundantly occUlT'illg 
in the Culm pbosphatic ooncretians. Lnlormatian an Lower Carboniferous 
tufntes m the envirxms of I.agOw was given 'by S. 'Malkowsk:i (1954). The 
CarbOlnifero'Us drilled :in the Radoszyce 3 :borehole (fig. 1:) -was described 
by S. Krwila'tilrowskd. 1~1957). The fauna, found dJn the latter Iborehole, was 
prelimiJnarily rev.ised 'by ,the lPl'.esent writer ~Za!lrowa 1'961). 

In 1958, as pact of the Geological ntitute's .regul.ax studies, the 
present writer started a detailed description of ind:i.vtidual outcrops of the 
Carlxmllferous;in the Holy Cross Mts. (Zakowa 1960, 19612a-€, 1967a-c, 
1968b; ZaIkowa & lPawlowska ,1961,100'5, 10966; J.UI1ki.ewicz & Zakowa 1961, 
196"5; Freyer & .ZaIrowa 1967; Zakowa & Jurkiew.icz 19'66; GromczaIkie­
wicz & Zakowa. 1968). Until tnOW, the ICa.r.bantiferous has tnot yet been 
l'ev.ised iin Kielce syncJine ~rnbw) and in Bolikaw-1oTalblaruna area (fig. 2 
a:nd Ta:ble 1). Itnfonnation 00 ilts IOCCUTrel1ce ID these looaIoities has been 
taken from. J. Czamocaci's ,~191218, 194t8) aald H. Osmolska's (1962) works. 

Due to the sca:rcity of outcrops and a canaidera:ble overburdening 
of the Carboniferous by the Quaterria:ry deposits, many excavations 
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(hundr00s of .test pits, . several soores of trelllches) .and mining 'WIOliks 
{a dozen. or so shafts, 14 bore holes) . were made. Despite all this rworlk, 
1IlO detailed iJrufor:ma!tiIoin could be obtained on the lCa.r.baruiierous .in the 
northern. ldm'bs of the syncliJnes where a larger overiburden of the 
Quaier.naTy deposits I(more .than 3-4 m) is Il'eoorded. in parlicular along 
the fault 7KXn.e9. 

The materials collected so far g8!ve .the following il"€Sults: 
'1) a .reco.gnition Of the CaJ'Iboniferous .in the loca!litiles 80 :far little 

investigated such as iPiotr6w and 'Mied.ziaJna G6ra syncImes; 
2) a cartographical trevisioo of the range of 'the Carboniferous ID 

all Mess m:vestigated except for Bolechowtice-Kowala region; 
3) a determiJnation of llthostratigraphic profiles arui the tbidmees 

of sediJments ·wnich enabled a COil."l"ection of J. Czamocki's (1'928) strati­
graph!ic table and .imroduction of a regional li'th<stratigr.aphic diwnoo; 

41) a description of tectonic deformations of the Carbanilferous 
depositsj 

>5) an iJIwestigation of tra:nsitionallayers between -the DevOtlliialn and 
Carboniferous which occur .not only fun. the Kowala profi,le known. to J. 
CzamocIki (:19313) , but also in new profiles (lB~zk6w, J301echowice) :in 
which biostratigraphic data are the evidence of the oontilD.uiity of 
proffiesj . 

6) a" faunal documentation of the ·occurrence of ·the Toournaisian ID 
various facias .and a discovery of fa'UlIla :in -the Lower V:iseanj 

"1) an accumulation 'Of interesting oollections Of the Upper ViseaJll 
fauna from so far .udmow;n localities (such as, e.g., the UtWermost member 
of the Carboniferous at Gal~ce, Piotr6w synclillle, G6mo graben)j 

8} a· documentation. of Pericyclus impressus, Goniatites cren.istria 
and Goodatites graJrlO8US mnes (the latter of an index Iimportance OIl 
all-Poland's scale)j 

9) a correction of iile stratigraphic position of the CaI'lbcmiferous 
limestones from Gal~cej 

ll.tO) a description. of the symptoms of volcanmn (pyroclastic rocks) 
and estOOlishmeut of theirstratigraphk positian (Kardymowicz 1961j :2Ja­
kowa 1002·aJ--d, 'lOOBbj Ryka & Zakowa 1964j Zamwa & Pawlowska 
196'5, 19(6)j 

.11) an ,elaboration of the petrography .of the Ca'l'lboe:rllferous rooks 
on the basis 'Of salllIPles localized in the stratdgraphic profile (Zakowa 
1962a, b, 1967aj Zallrowa & PaIWlowSka: 196'1, 196'5, :1966j ParwlowSka 197'0)j 

'12) an introduction of micrdflor.istic studies on the Tounnafsian arui 
Upper ViSean; part of the rich materials collected. has already been 
described by A. Jachowdc'z (1961, 1916'2, 19'6!; Jachowicz & Zadrowa 1969). 
the rest is now, with the p['€Sent 'Writer's COQperation., being prepared 
for print; these micrdfloristic materials were he1;pful ~ identifying 
particular zones of the Tour.naisian in the region. under study aIIld-
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since in the Holy Cross Mts. the microflor'iSti.c lS'baOOards are, an the 
whole, well oonelated with micro- and IDaCTOfautlai - . SUjRplied such 
staJndards of the Lower Carban:iferous for the correlation of other 
profiles .in Pol:aald; 

13) a oollecti.on of. materials for detailed. studies an aMboooaIls, 
brachiOlpods, micro.fauna and oonodonts Worn the U:wer V:iJsean limestones 
of Galt:zice. 

'!he strartigraphy aod paleogeographical development oaf the Oa-rboni­
ferous :in the Holy Cross region, presented below, are :based on the 
present writer's .i.nvesti1gatilOlns and on. the latest 'WIOI'ks by other authors 
(also unpublished. lanes). Ln addition, the present paper can.tains an exten­
sive discussian of earlier views an, the stratigraphy of the Carboniferous 
in the Holy CI"oss iM:1ls. 

Lnwstigatiaos have shOWinl 'that the FameJllllian deposits .in the Holy 
Cross Mts. pass mto the CarbotndieI'loUJS ones. Despite :investigating a few 
continuous !proiiies, 'th'iS problem has not, however, been completely 
e~l.amed ,because of a still imrufficler.t els:boratioo of the Famennian 
profiles and tectonic dlstu1'lbaoces which,m many !places, -make an 
unequivocal interpretation of !profiles impossible. Nevertheless, the. results 
obtained so far show that 'iIn lPolamd the lbest prospects of .biostratigrapbic 
studies on the problem of .th·e Struman occur, din addition to the environs 
of Cracow, in the Holy Ol'108S MUcl. 

The Struniaal deposits were distinguished on the basis a! various 
factnns, such a~ the ~.of a miXed DevOIZl.ia..~r1xmilf.erous. nmcro­
fa1m¥l (brachiopods, trilobites, pelecypods), the oorre1a:tion of this fauna 
with microflora, ostraoods and oonodonts, as well as of the sedimenItary 
oontiJnuity of the deposits. 

The StI'UJI'rian :from Gal~zice (cf. figs. 2 attld 3; Table 1) j,s clted in 
literature on the basis of a worlk by S. iKwia11lrowsld (1'959) woo gave a 
list a! mixed. ifaUlIl:a .of 'brachiopods (such as, Cyrtospirifer tenticuZatum 
(Murch., Varn. & Keys.), Spinfer cf. stru.'liianuB Gos3., Pugnax pugnUB 
Mart., Echinoconchus elegans (lMc'Ooy) md DieZasma sacculus Mart.) from 
St.dlt6weczka Hill. For 1acik ' of a deecTip'tion of fa'\ll11a. which, acoord.ing 
to S. Kwia:tkowSki, was f,olllnd in a limestane ;blook wedged iIn the Totllr­
naisian d~, th:is problem has not been de:firlitely elucidated. The 
OCC1l1"Mllce of the Strunian in that locarlitty was not, however, oonfirmed 
by the presenit writer's studies which showed i1hm onfly lPermian deposits 
might be found in the place desor.ibed by S. KWila11kawsld (1959). The 
euvirons of the Bes6wka Hill, 1be nOrthern slope of the 1Ostr6wka Hill 
and maybe :also the eastern. slope of the D4br6wka Hill 1(!fUg. 3) are, in 
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the presarut writer's qpinion, the axeas ID which this problem may be 
solved within linrits of Gal~zioo sy:ndme. In the lOcalities mentioned 
above, the Famenlllila!n OOCUM ,ID the form ,of narrow lenses wedged in 
beVweeIDI the Givetian and 'fuumaisialn or Girverliialn and Up,per Vasean 

'E'ig. 3 

Sketch map of the Lower 
Carboniferous in the southern 

11mb of Gal~zice syncline 

1 DevODI.an, 2 Lower Carboni­
ferous, 3 lPerm1an, 4 fauUts, S bo­
t'eboles ;wUh the Lower Carboni­
ferous (not ar11led thTougb), 

6 'roads 

deposits. The !presence .of Ithe Woclklumeria stage has . already been stated . 
by J. CZaa:'iIliOckr:i. (1928, 1'946) wtho based this startement <m 1ihe presence 
of rich assemblages .of clymemas 'W!hich, however, were never described 
so far. 'Ibis v'i;ew is also confirmed ihy prelimiJnary studies on. ostmoods 
and, .recently, oonodOIllts '(WOlska 1967~, which marik out on the lBes6w1ka 
and Ostr6wfka !hills a Z<me of Spathognathodus costa tqs mclud1Jn.g S. cos­
tatus costatus ~. R BramKm), S. aculeatus ~ & M-ehl), Polyg­
nathus communis (Bransan & Mclll) and. Palmatolepis gonioclymeniae 
Milller. The ·layers belonging to 1ihis mne are <Xl!ntacted tectonica1ly by 
Toumadsian ·layers which ~resent onJ.y s' hlgber . part of this stage as 
indica·ted 'by microf1.ora, trilobites (IOsm6lska 1'962) and a 'brac'hiopod 
Orbiculoidea tornacensis Dem. r(d. Za!kowa 1'9708). 

The area of IBolechowice I(fig. 2 .and Table 1) :is a. ;P1"ofiJIe of transi­
tional Devooialn-Ga-rboni£erous layers best e'la:borated hiostratigraphical1y. 
although even in tthds region !DOt all of the pro:b1ems halve beensatisfac­
torl1y solrved. IIIl 'tihils Tegion, ma~ls were obta.ined from a borehole 
wh:ich, UlDder the PermiaIn, 'l"eaC'hed and pierced. Ithe ToumaiSiaal, the entire 
FamemUan alld !paJ:'lt of the F.rasndan ~owa 1967a). TransitLcma·1 'layers 
are developed aB ~-r1s wi'tih l.i.meet>ane iIlOdules and mterea:Jat:ilcms of 
green a:rgilHrtes a:nd bitumi:nous shales (to 20 cm in thioklness). Conodonts. 
whose descriptiOlllS from. the entire Famerm.i.a:n. and ip8'rt of ·the Tou.rn.ai­
silan profiles are ibased on saJll!Ples from rather cwidely spaced samp1i1ll1g 
places :(IFreyer & Zalkowa 1967), mark out the 8,paItbognathod:uB costatus 
rone, lParticulady its middle and, as i:t seems, also upper part (alt a: d~ 
of 147:5 m) where otlhelPresenee of S .. costatus ultimus Blschoff and Pseu-
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dopolygnathus trigonica Zieg1er was discovered (Table 1). The next oono­
dOtI'lltS were o1:rl.amed. from overlaying layers at a depth of 145.5 m 'where 
already CraT'baniferous speciles SiphonodelZa duplicata ~Branson & Mehl) 
and S. cf. obsoleta Hass were fotmd. lPelecypods Posidcmia. (Karadjalia) 
venustifcmnis Sad., P. (Karadjalia) cf. venustiforrnis Sad. var. g:lobc>sa 
Sad. and P .. (Karadjalia) of. venusta Mstr. (characteristic of similoo- depo­
sirts ill Ka:zaJkIhstmn), Ca'l'boniferous ostraoods - SansabelZa ~., Aurigerites 

, sp., as well as microflora of the Devoodatn type but ,without Hymenozono­
triletes lepirl.ophytus Kedo alDd H. pusillites Kedo ha'Ve been :found in an 
.interval assi~ to the Str,1lItlian (at a depth of 146.0 to 1417.5 m). The 
last lIlamed bWIO EpeCies marlt aut a m:ic:rot.flor.i6tiC biarone of the Stru­
ndan determi!n:ed oot lang ago in Dmam.t synclmorium and ,in the Rhenish 

. Slate Mts. (Owens & Streel 1967, Streel 1967). The Gattendorfia: stage 
' is clearly marikelcl au.t !by macrofauna and caoodonts above this :inter­
val. :A complete profi1e of rthe Famennian below the separated tStrumian 
was proved. primarily by the pre&ellllCe of ocmodonts. IBoth the Fametn1liian 

. am. the Lower Toom.a:is.taln are developed ID. this ~ole in a undform 
calcareou.s-marly fades. 

The tratnSitioo .of the Devondan Blit<> Carboniferous at Kowala (fiig. 2) 
mentioned :by J. 0za1'!llJOClki .(l1900, 1939) aJIlJd ·based only on' lithlology, a't 
present may be more accU'rately' expla!ined (Osm6lSka 1962, Zakowa 
1967a, WolSka 196'7~. J. Czamodki's suggestion ,is iIlJOW eoanfiirmed 'by the 
lithological correlatilan of 'the iK.owala proflle with the Bolrehowioe bore­
hoOle, ,by the studies on trildbites ind:icaltive of the Wodklumenia arui 
Geittendorfia stages and, partly, hy the presarree of caoodonts -which mark 
out the can·tool iPart of the Spa'ihognatbodus oostatus .zane. The tr;msitian 
at Kowala takes p1:ace, much the same as at Bolecbowice, .in the calcare­
()us-IllaItly faci~, ~:X:cept foOr 'the position"of bitumEloOus shales wthich ' so 
far is lOOt, sufficiently explailned. ACCo01'dinJg to J. Cza'l".OOCiki's (11939) last 
mma-riks, thESe shales are' sUpposed to occur :in the ~rmost Famannian, 
which may be 'an equivalElI1lt of the entire StrundaIn as suggested .by the 
presence of COInooants and C'lymendas (WolSka 1'967, R62ilrowska 196191). 

The transition of the Devonlian .into ·the Carboniferous, onJ.y litholo:. 
gical in charncter, has .been observed .in the south.,.eastem· part of Mie­
dziaoa Gar8- sync1in.e 'aJt B~2lk6w <Zailrowa & cr?awluWSka 1'966), whereas 
at other points of this UIIlIit :(Gruchawka, Masl6w) the COIIltact of the 
Devond.an with the Carbonltferous is of the tectoniC Illarture: The 1Jralnsi.tio­
nal layers at B~zk6w (20 m th:iclt) were sepa:raJted m· tap PM't Of ar.gilla­
ceous Famennian deposirta OO[l:tamilng :intercalations df marls and lime­
stones with PosidC>nia (Karnd;alia) venUBta Mstr. 'The transitional layers 
.are represented by argillaceous deposits with interc:alatilons Of shales of 
the Famennian (~ayey and marly sh'rules) or CanbanWferous tsiliceous 
sbaJ.es) chanicter. In addition, they ~·taizn lenses of siderttes, tuffoganiC 
and argill~tufiogendc shales, tuffites ami bentonite clays, all of 
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them also occurring ID the overlay:ilI1g series which is asSjIgned to the Car­
boniferous on the basis df. m.ictrOffiora. . 

Fam€lIllnlialn-Toumaisian tectonic contacts We1"e :recorded at JaiblOIllDa 
:in the region. of Bork6w aIlld i'n Lag6w sYlllcTiIne (2alkowa 1~, 19'70b; 
Jurtkiewicz & Zakowa 196&), which xesulteld. from a different plasticity of 
the dep<mis (oFamennian - calcareous or 'IIUm"ly-caJ.careOlUS and Toum:a.­
isian - siliceou's-argillaceous se-rIles). ~ite these facts, the observations 
given below are :iLndica1ive of a OODIti:nuity of ·the basjn durirlg the perilod 
from the Devonian to the Ca,rbaniilf:exO'Us. 

Trilobites described. fl'lOm the 8'I'ea of Jabkmnal(Osm6lska 1962:) are 
evidenc·e of the Woc:klumeria 8rui Ga:ttendorfia sta·ges. Trilobites of the 
Wooklumer:ia stage are also accornp.a!llioed by cephs.'lqpods, .,brachtiq>Ods, 
cora:ls and, less frequently, pelecypods 8IIld gastItopods. Except ooraJs (R6Z­
koWSka 1969) this faUila have IIldt, however, .been described sO faa-. . Cano­
dants, includJlng such species as, Spathognathodus c08tatus spinulicostatus 
(E. R. BraIIlSOO.) aJnd Palma.tolepis gonioclymeniae Muller ma1ik out the 
ZJOiIle of Sipathognatbodus caJtatus (Wolska 1967) . 

. 1In Lag6w sYlDCline, the p8llecypods Posidonia (KJJ/radjalia) ex gr. 
venustifCYrmis Sad., chacr:acieristic of the Wooklumeria and Gattendorfia 
stages, ()CCur ID contact zones. In the U!()!Permost Famennilan, nricI'IQflora 
is of the mixed nature but con:tams typically ,Devonian elemenlts (lJacho-­
wicz 196'7) which do !l1ot ()OOUr any longer d.n the produc't:s of the m'acera­
tim of i.rOC'ks f·roin lbottom part of Tou.maisian depants. Despite extensilve 
microfloristic studies, IIlIO biozolne of lepidqphytus halVe been f01.ttlJd m ·this 
locality, the same as a't BoI€Chtowree, which might be caused by a stiH 
.iJnsuffic:ient sam!pling of the Uppermost Famenati.a:n.. This problem requi­
res continued studies, the more so as the Holy Cross regim .is a chance 
of proving the ex~ of the micrdflOll'istic biozoll'l!e of the Strurndan. 

To conclude these cansiderarti'ons, it should lbe mentioned that the 
prESe!Ilce of the pevonian-carlboniferous transitional layers may :be expec­
ted, on the basis of geological premises, in RadUn sytDCline, :in the environs 
of G6mo, in Miedziana G6ra syncl.ine I(near ME\chocice) and in· Kilelce syn":' 
cline (near Czam6w) (of. Ta:ble 1 8Illd fig. 2). The elucidatibn of this 
problem ;in the localities men;tioned above xequWes, however, drilImg new 
bareholes or at least d.eep shafts. 

TOURN.MSIAlN 

Except far the eastemmost oiitcrop (fig. 2· arul Table 1), the Toul'lIllll­
isian depoSits Occur in all areas of the Holy Cross Carboniferous. 

The ToUl'lIlaisian oaf the lfuly croSs M'ts .. is more varied litbologicaJ1y 
aM. fauna1'ly than believed by J. Czamooki ;(1924, 1928, ,1000, 11948, 1965) 
amd. 2. SujarowSki (19'33). These auithQll"S mmtioo.ed ocly va:rilega:ted and' 
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mostly b1adk clayey shales, lydftes, flints, iPh~hor.ite concretions contaI­
ning radi.olariallS, ,tuffogenous material, miCrafl.ora~ oonodonts and lIlaT'ls 
with limest<me nodules, trilobites .and ·goniaJtite;. !Prior to the ptl'blica'tian. 
of H. 0sm61Sk:a's, A. Jachawicz's aIIld the !preSent rwriter's works, not 
a sLngle form of the gI'IOu!ps of organisms referred to abfavle, base ever 
been dESCribed or iUus1ll"ated (except for certam :radiol.arlans and traces 
of microflora). At first the d$OSi'ts from Galc:zice sync.11ne mentiOlllled 
a,hove were C<lfD.Sideood by J. CZ8i1'!OOCki (1916) 'as the Uppennost li'amEll­
nian (the up,permost Clyman:ia !Beds), but !iD his laJteor pa,pel'S he assigned 
these depants, ~lloog ·wtirth thooe from other :regions but ailallogous litholo­
gically to the 'l'oumaisiatn atnd - :in. his strat~aphic table of the· Holy 
Cross Mts. - sepRr.a.rted them as "Hor~ !" ~Oza.·mwcIki 19128). On the 
other ha'Illd, an the :basis oif reviewiing petrographical studies, Z. SujkowSki 
'(1933) ca:Iled these deposits IS. "Tadiolarite" .or ",radiolaria!Il series". 

Recently, the Totimaisiian has been distinguished an the basis of 
biootratig~ic data (bmch!i.opods, trl:l'obites, pelecypods, microflora and 
oonodants). The div5.slan df the Toumalsi:aJn into the lower (Gattendorfia 
stage) oBllld upper par.ts has been made amy 'in the pmiles in which mdex 
rossils w-ere found enabling S1.W.h a· dirvmi.on. "!\he GatteruiOIfia stage ha& 
been sepaa-a'ted on the !basis of micro:fIora, conockm.ts, lPelecypods and 
trilobites, whereas 'the Upper Toumaisian was determmed by bracmopeds, 
mic'l"oflora, trill'Obites and, ID part, pelecypods. Besides, the di'V'iBian. .of 
the 'fuumaisi:atn: has also been !based an. 1i!bhoIQgical criteria aIIld, in some 
profiles, ()Il the OCCWT€lIlCe of a tr.aJllSiltian between Lower Ca'l"baniferous 
sediments aiIld the Fametlllllia!n. Regional lJthostrartigrapbic names have 
been introduced for the 'Doummsian deposits. :Zar~y IBE& aIIld Radl:i!ll 
Beds (Table 1) determiJne various ofacies df sed:imaniB and, ~l,.le!Iltly. 
vadous biotopes. '!be term 1Ma.il6w Beds has teen. mtroduced for a profi1le 
in which the facies ofZ8!r~by and 'Radlli!n ,Beds overlap each other. 

Za·~by Beds, first dEscribed f.rom l.ag6w syncldne (Zakowa 1962b) 
where they are develqped :in the e!Iltire prof.ile ami are the 1:hidkest (Za­
kowa & Jurldewicz 1966 • .z.owa 197Ob). are a jpl'edominaJIlt type of layers 
in the Toumatsian Of the Holy Cross Mm. Organic remams enable the 
dilvisian of the Toum.a:isian moo the lower ami uwer part. 'Ibe lower part. 
appr.oximately corr~ to 'the Gattendorfia stage, contains rich 
assemblages af mkroflora distinguished as member Tt (Jaclrowicz 1967). 
In this section, such pserudqplaJIlCtanic pelecypods &9, Posidcmia (Kamdja­
lia) mariannae Tchem., P. (Karadjalia) Vfmustifcmnis Sad. aod. P. (Kara­
djalia) d. venustiformisSad., so far kIIlown only from. Kazak'hstan, have 
also been found. Thei'l' presence would oonfil'm the occu.rrerx:e of the 
Lower Touma:isi.ain about 00 m :in thiclk:ness. ".I1hey are accompainded 'by 
macroflora, remailns of trilobites, ostraoods with a failrly extensive stTa­
tigJ:"aphdc range, ordinary brachilOpOds and lIndetermma.te remains of 00IlI0-

donts and ganiatites. 
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In l.ag6w syncline, the lower !part af the Toumadsian .is Il"epresented 
by strongly jointed dalik.-,gray and blaclk clayey shales and claystanes 
with many transitions to siliceous shal-es. This series oon:ta!iJIlS many inter­
calartiJans <J.f tuoffugenrous material It a.J.so conta:i!ns :intercalations of pyro­
clastic rooks of 1Jhe type o:f po:rphyry or quartz keratophyry (·tuffs, tuffites) 
not sulbject to a 10DJger transportation but mostly strongly washed. (KaIl'­
dymowicz 1'9,6'1, lPa-wlowSka 1'970). In a:ndition, 1ftlere are aIlsointercalations 
of bentoni1f:es, 'thin layers of 'hitumi!nous shales, phosphorite cancretions 
and albundant Tadiolarians of the groUjps Spumellaria and NasseUaria. 

[n its lower secticm, the U!PIPer Touma:isian of I:.ag6w sy.nclitne is 
~evelqped analogously as the Lower Toomaisian. It OOIltams microflora, 
.which, acoord1ng to :A . . Jachaw:icz (1007) deternmles members T2 amd Ta, 
as well as same forms of Posidonia (Karadjalia) marian-nae Tchem. (cl. 
var. hemicycZia Sad.), 'ordilnary brachiJopods and ostracods, remains of 
oonodonts, macroflora and ?TyphldpToetus angustigenalis Osm. IJn the 
upper sectioo of the U!J?IP€T Tou'l'lDalsian, there all"e hard, greenish clayey· 
and siliceous shales abotmdilng :Un. trilobites l(I'aible 1) of the genera Liobo­
le, Cyrtosymbole, Typhloproetus ami others (Osm6lsk.a 1962}. TomquiSiia 
schmiereri Paeclk.elrm., !fragments of other brachlbpods aald, now and then, 
the detritus of cl"inoids may also 'be found in this section. 

A simila!l' thic!lmess is ddsplayed :by ZaI1'~by iBeds :in MiedZiSina G61'a 
syndine which aTe ma.r!ked. by more abundant interoalatiJOlnS of shales md 
ben1ihocnic clays but they contaJo only sporadiC'ally occulring orgaJDii!c re­
ma.iIns (macro- am microflora') wbiclJ. on the wihole are indicative of the 
Lower Cerbcmdferous. StratigmJphy has been determined as a resu.l t of 
lithologic8l1 con'elatbls; much the same as ID the case of the CaTbanri!feroUS 
discovered below the TlriasBic and !Perm.ian in the Ruda Str!llWC'ZyD6ka 
borehole (figs. 1 and 2,. The Toumajsjan, folllDd in this ,borehole at a depth 
of about 8r1J2 to 8513.1. rn, oontadins siliceous-argiil1aceou.s sediments, that 
is, those Of the :type '<if Za'l."~by Beds devoid of organic orema:ins. 

In. the south .. weste:m. part of 'this region, the Toumaisiain, developed 
like Zar«:by Beds, occul's:in the l'egiOlll of Gal~zice, BolechowiCe anld Ko­
wal.a, where, as mentioned aJbare, these layers repreSent the Upper Tom'­
naisiBln. 

As mentianed in the previous chapter, at GaI~, the distinction 
of the Upper ToumadSiSin. OIIlIly :is ibased on. microflora, brachiopods SIlld 
trilobites. Although the latter a'l."e endemic farms Liobole 2'4Tembiensis 
Osm., Cyrtosymbole (MacroboZe) brevispina Osm., they chuacierize the 
upper part of the Tou'l'lJlajsiwn run t.agaw sync1ilne where it was diLstingui­
shed OlD 'the IbaSis df other factors. The problem of the oocul!Tellce of ·the 
Gattandarfia sta.ge din this locali'ty ;remains open to study s:iocethe Tou'l."­
na:isiaID. has not been drilled. through 'iln the boreholes at 'Gal£:zice and, due 
to a consi'<ierable Quatema1'y overburden and the presence of harren, 
weathered sediments (2akowa 1970a), it coUld be only insufficiently stu-
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died in the OU'torqps. IlD'teroalations of s:iderites and fairly .t:h'iC!k padkets 
of tu:Mogendc siltstones are characteristic of the Toumajsjan of Gal~zice. 
The thidmess of the Toum.a:isilalIl given :in Table 1 ds the mwximum one ob­
served in ,boreholes and ou tcrqps. In the present writer's opinion., the 
correlation of the Toumaisian of Gal~zice iWl"th the Ca:rbarlliferous of the 
Ryk<JSZylnr-Sikalkaborehole .i!ndicates that the Toumaisilan occurs :iJn this 
borehole at a depth of 48'7.0 to 509.4 m. These are strongly slidte:nsided, 
~ly d:ippiIn.g clayey and sil:roeous shales which conta:in plant remadns 
anly (CDnnocki 11965'). 

At Bolechowice, this ser1ies has 'been drilled through (a'bout 3'5 m 
th1cIk) a.nd.revealed a multi·tude df various Siliceous roc!ks such as, jaspers, 
honnstooes, lydites, It''adiolarites, etc. whlcll overlapped each other (2aiko­
wa 1967a). The macooecopi.c distilIllction of parllbulal' varieties was dm­
posSible. The !presence of the Upper Touma:jsj,an in this locah"ty is :iJndicated 
by Cyrt08ymbole (Macrobole) brevispina Osm., Orbiculoidea cf. davreuxia-
114 (de Kon.) ao:lId., iPartly, P08idonia (Karadjalia) mariannae ~. Vlilr. 

hemicyoZia Sad. The m:icroflora, also foolDd there, does lIlot su;Wly ally 
defitndte stratigrapliic prernjse. Fawn.a is more numerous 'in the lower sec­
tion of the Upper ToumJa..isia!n. It is ~esented ·by pelecypods fPoridania 

, (Karadjalia/ mariannae Tc'hem., P .. (Karad'jalia) aft. mariannae Tchern., 
P. (KamdjaZia) mariannae Tcllem. vaT. hemicyclia Sad.~. indetermilJlate 
gastropods aJnd tri:loibites, as well as conoldonts. The latter roaIik: out, with 
a certam TeServatian, the oooperi-iSosticha 'ZOne (= upper pa~t of the 
Siphanodella orenulata rzone) Which ocmrespands to the lowermost part of 
the IPericyclus st;a,ge, thart: dB, 'the ,bottom section of ·the Upper Toumaisian 
(Freyer & Za!k.orwa 1'96'7). In. the IrlJearby (Kowala, Zall'~by Beds have been 
distinguished only on :the basis of J. Czamodki's (193C3) lilthological des.­
cription 8IDd the prESeIl!t writer's !field dbservatians but their thiclmess 
ooul:cllllolt be de:teTmiJn,ed accuTliltely. 

SiliceouS-:8Il'g'ilHacoous dEpOSits which, as mantianoo dJn the previous 
chapter, contain trilobites and directly owrlay the Upperma!rt Famennian 
(1Wooklumeria stage) occur ID Kielce synclilne I(environs of Czam6w) 8IIld 
'm the region of Bcmk6w (art; Jablonna;). At Ja'bl<mna, the presence of 
trnoObites !is :ifndica'tive of the Gattendorfia stage. In the vicilnities of Czar­
;nOw (IOsm6lska 191612,), tbese 8're endemic fol'lllS, C8/l'·bo.niferous :itn. chaa.-ac­
ter, such as Cyrt08ymbole (7 Macrobole) differtigena Osm. and C. (Mi­
rabole) kielanae Osm. The d'EfPOOits Of th:is type also seem to :belong to Za­
r~by Beds. For ladk: of more accurnte descriptions, ·theirthiclmess has lIl00t 

been determiJned so fax. 
lA. different developmenit of the 'l\lucm.adsian, is,mpresanted by tRadlin 

Beds which have :been :found :itn. the cen·1:m1 part of the regi~ iJn Radliin 
sYIIlcHlIle, ID the environs of G6mo (fi:rst described, an the basis of bore­
hole materials, hy H. Zakawa and J.Parwlowska in 1961) ami at Bolecho­
W:ice aOO. iK.owala. irn the BOuth-.westem ,pa!rt of the regbn. lIn regaordto 
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lithology, "this. jg a calcaroous-marly series (ma'l"1y shales with mrerc'ala-' 
tioos of maorls arui lim€Stan-es ar max1s with calcareous nodules aJnd inter­
cailatians.of marly claystanes). The Toumaisian. age o!f th'i1s series is 
determined by macrofaUlIla and oonodants, but it :is IllOt at an points that 
such ~ determination is unequivOcal. . 

Argentiproductus decheni I~aeclkelm.), Eomartiniopsis cf. eZongata 
SoIk. and SemeneWlia~. harve bean found m the ceIlItral pall"t of the region 
in Radlin Beds Of G61noj the latter species 'beiing very similar to the 
Strunian ami T0ru.ma.iSi8,n, forms which OCCUT :iJn theRhen.:ish Slate M1s. 
This fauna de aCCOIIllP!Klied ;by dndetermiln.aible remains of Other bracllio­
pods .and trilobites, as well as by pelecypods of the 'genera P08idonia md. 
PamZleZodon. The Touma:isian has lOOt ibeen drllled through in tlrls loca­
lity, the same as .in Radlin sy:ncme where ooly Semenewia ~., ilndeter­
mina'te bTachiopods am pelecypOOs of the genera ParaUeZodon, Posidoniti 
(?) am PosidonieUa were fOlIDd ;in these deposiIts. Lithological analogies of 
the series rfrom Radlin:to th'e documented 'fuurna.isian from G6mo ena:ble 
the oompar:iscms of these deposits. A section. (12-20 m thidk directly UIl­

deTlaymg the Lower V:isean, has been irwest'igated by bor.in:gs. Porobably. 
anIy the uppeT jpalI"t of the Toomaisian is Tieptresented in thds sectian which. 
however, does not result from the faUllla cited. As seen from geologic9!1 
data, a total thidkIness of the Tou~ amoun'ts to ·about 100 m aillrl the 
remainilng part of 'tlhe Tournaisialn may not dHfer lithologi.cally !from that 
examined by mea!IlB of boriIIlgs. 

At !Bolechowice, anJ.y the Gattenldarfia stage, determined in thls 
locality :by the assemblage- of iPSffildoplanc1lOO'ric pelecypods, POSIidonia 
(KaradjaZia) mariannae Tchern., P. (KarwdjaZia) 'aff. mariannae Tc:hem •• 
P. (Karadjalia) cf. mariannae TcheI!ll. and P . (Ka,mdjaZia) cl. venustifor­
mis Sad., is develqped as 'the same type as tllat of Radlin Beds. These 
pelecypods aTe accompanied Iby the remains of indeterminate trilobites 
arui oonoddonts which aTe m<l6t Likely t.o:mail'1k out the Siphcmodella: trian-:­
gula inaequaljs zone as oonta'iIn, .among other species, lSiphpnodeUa dupli­
cata ,(!BTaIIlSan & Meltl) .and S. cf. obsoleta Hass. The thicilmess of these 
dEpoSits:is very small (aoout 4.5 m). It dB ,also at Kowala that the Gatten.­
dorfia stage is develqped m the cal~i"oous-muly facies aB ds :indicated 
'by lithologilcal correlatioos with tfj,he profile at &lechowioe and the occur­
rence df 'trilObites (Osm6lsk:a 1962). Cyrtosymbole (Waribole) abrupti­
rhachis .(R. & E. Rich.) :is here an :iJndex of 1lh:is stage. 

The layers o.fthe same type as Masl6w 'Beds halVe so far been found 
only iln Mied;ziarna G6ra iSYlIlC'liIIle 'iIn the Masl6w horeho1e where they were 
not drilled :f!brough ('Zakowa & PawlowSkra 1966). As foJlows geological 
data, . the thi~ of thESe deposits .may be similaT to the maximum. 
thiclmess of ZaT~by Beds. Masl6w Beds are <if the mixed 1ithological type 
ami they are lIlM"ked by the oQICC'Uo1"1'EIl of deposilts IkInown from the pro­
~ of Zar~by and Radliln Beds. They OCCUT in :the form of alternately 
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disposed, strongly slickensided aIIld folded al'gillaceous lIOClks, mads, lime­
gtones, siliceous and maIily shales, tuff:rtes, rtu'Ms and transi.t~ons W1hich 
are diffiCult to observe both macro- and microsc()Ipically. In additicm, 
there oocur phosphorite concretions with radiolariams, lenses of siderites, 
remains of meterm:ia1.ate brachiopods and straight nautiloids, as well as 
detritus of macro- amd microflora. The flori.stic material is 00 the whole 
indicatilVe of the Toumaisian. 

Deposits of the Lower Visea:n OCCU:r only m the central part of the 
Holy Oross Mi5; (fig. 2 aOO. Table 1), that is, iJn Radlin and lMi.g6w syn­
dines, as well as :ID the environs of G6mo (Zakowa & Pawlowska 1'961; 
~k'owa 1960, '1'962:b). The presence otfthese !deposits has already 'been 

. poilnted out by J. Ozamodki ~HU6, 10012, 1928, 194!8) WIho mentioned 
variegaied shales with lenses of limEstones and tuNites, as well as with 
trilobites atnd pelecypods which he determined on the whole U!p to the 
taxaoom:i.c ra;n!k of genus. However, he assigned these dePQSits to "Horizon 
1", that is, to the ToumaisilalIl. It should lbe recalled that ·the Lower Visean 
("the omne with Productus sublaevis"), developed ID caJ.careous facies was 
mentioned 'by J. Ozamodkl. ~l92a', '1928) from Gal~zice. 

Aalalyzmg the outcTqps BJt Gal(i'Zice, the presen't writer has foUlnd 
(Zakowa 196t'2e) that the Cafl'Ibandrferous profile esta:blisheid by S. K'Wiat­

kowSki (1959) on Bes6wka Hill was incorrect. F·rom that l~liity S. Kwiat-
. kow*:i ~195g.) cited. PZiC'ItLtifera humer08a (Sow.) as an dindex of the Lower · 

"V.iseaID. (hori:zcm; ~ wh:ich he jfOU!lld iJn· fhe bottom part of what :is ikInown 
:as "Carboni!ferous alternate limestones", owriayilng the orgaJD.Odetrital 
and organogendc limestoneS wha;e fawm was indicative of the Upper 
·Visean. As results from the present writer's studies, the "Ca1'Ibaniferous 
:alternate J:imest<:mes" represent the I...ower Zeclhsteiln and the OIVerlaying 
·deposits detennilned by S. Kwia1lkowBki as a "g:reywac!ke series", or the 
uppermost UIllit of the Carbandrferous of GaI~, 'belong evEIIll to the 
:Middle ZechsteiJn. The writer's conclusions, negatil11lg the presence of the 
.Lower Vi-sean at GalE:zibe, were ilater confirmed :('Czamiooki et al. 1'965) by 
·the revjsjon of the form Plicatifera humerosa (Sow.) which tumed. out · 
·00 be a typical Lower 'Zec:hstein species Horridon,ia horrida (Sow.;}. 

Deposits df the Lower Visean !in the oeotral part of 1:"00 Holy Cross 
-regiOlll were distinguished an the ·basiS of the sedimentary continuity with 
the TOU1'II1.aisian and Upper Visean documented ibiostratigraphically by 
]ithological correlations and the ~ of ganiatites. These d~iJts, 
.described as /beds from G6noo '(:Zalkowa & 'Pawlowska 19611, Zalmowa l!oo'2'b), 
.a'l'e delVeloped iJn the form of 'black, doB.J.'lk-;gray, greeruiSh and gray argil­
lites S!Did clayey shales with a local cherry-oolour tilnt at the bottom. lID. 
.f:.ag6w synclilne, they were examined by t-est IPiits ·WIlticll revealed an addi- . 
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timal OCCUTl'ence, iIll the lower section of the IProfiles, of sideriteS, tuffs 

and mudstones with ~erosideri:tes, macro- 'and microfaUlll6. The latter 

.is 'unimportant stratiigraphically (Jachowicz 11967), but the macrofaUJIl'a, 

. consistmg an ItJhe whole of ol'dinary ibrachiopods, gastl'OpOds and pelecy­

pods, also oootams the !form Pericyclus cf. impressus (de Kon.) which may 

be ·i:ndicative of the Lower Visean (Table 1). Certain premises ma'Y also 

be .based IQn the PI'ESeIllce of trilobites (Osm61ska ,1962). DESpite the lack 

'Of fauna in the deposits ass.i.gned. to the Lower V:ise&Q. .ofRadl:iln. and 

G6rno (discovered 'by mealllS of borings ' and 'test pits), such a stmtigra­

phical position .of these deposits seems to he indicated .by the lirthological 

correlations with the lLower Visean of La-g6w sy.ncline arul by thei!r situ­

ation between the !proVed Tournaisian ood 'U;m>er Visean with the sedi­

mentary cantinuity which was found in this ·region. 

It should·be mentioned that in Pi<>tr6w synclilIle, the unquestionable 

UPlPer Visean :is U!I1derlaM iby barren argillaceaus shales with ilndetermi­

:hate thiclk!ness -overthrust, in the sou them lim:b 01 the syncline, all Fa­

mennhm d€pQSi.ts (ZaIlrowa & lPawl,dwSka 1965). FoOr lack of evidence, they 

were only copditionally asstgneti to the ILower Viseanl(fI'a!ble 1). 

!Next to the Towmaisian, the Upper Vise8lll is 8mottlg the best !proved 

UIIlits of theCarbonff~ deposits .iJn the Holy 'Cross Mts. Except !for 

Kie1ce sync1i1n.e aruithe awirons of Bolechawice, Kowala and Book6w, 

they occur iln all the remaining Carboniferous outcl'QpS but the most 

<:OIIljplete profile proved by the evidence -of faUllla is ilmOWlIl. only hom Ga­

lE}Zice syncline (fig. 3 and Table 1). The Upper Viseah is develQP€d .iJn 

var.iJOus facies 8IIld hence the stra tig,raphic correla'tions are based om. va­

rious faunal and lithological criteria. 

In ·the central pa·rt of the ll"egi<lID, J. Czamooki ~192!4, 192'8, 194!8) 

foU!Dd blac:k shales with ~haerOiSiderites, trilobites, pelecypods 8illd go­

niatites, which he assigned to ,,'zone 11 - Pericyclus" dESpite. the fact ·that 

he also cited, f,room rthese shales, the presence of Posidonia becheri iBr<nn 

and Glyphioceras cf. macrocephalum Fl'ech. He also stated that da'l'k-gray 

shales with interca.1ations of .greywadkes ~ tuffites and with plant detri­

tus were si;tuated upwards. He assig.ned them to ,,.zone rE: - Glyphioce­

MS" but added an annotation that the age of th€Se deposits could :not 

be determined.. 

iRecent studies have oanfirmed. the fact tnat, .in Kielce-f..ag6w 8yn­

clinO'rium, the Upper Visean is developed ;in, the form d clastic deposits 

which are, ho~er, more strongly ditfifer.e.ntiaied. 1:i.thologically in parti­

cular localities of their occurrence. This faot has !been emphasi'Zed by the 

introduction of tWoO different iregiQDal lithostratigraphic IrmmES, that is, 

Lechoweil.t Beds (Zalkowa 19'6128) 'and lGumczOw ,Beds (Zakowa & LPawlow­

*a 1965). The same :iJruiex fauna roUlIld in bottom sectilons of Lech6wek 

.8IIld Gul'acz6w beds gives evidence for the sYiDChronism of these fades. 

a 
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The name of Lech6wek Beds was given to a series of strongly fol­
ded, gray, dall'lk-gray :and iblack argiUites and clayey shales which locally 
are slightly mady and oontadn lenses aIIld Illodules o( clayey siderites aoo 
t'hiln :iID.terca,1atians of mudstanES ~Tarely arenaceous <mes), siliceous shales 
and tuffites. The thlicllmess I()f the latter Il"eaches locally '50 cm. On the 
other haIlld, the Illame ()f Gulacz6w Beds wruiI given rto a series Idf strongly 
slickensided and locally folded, groonish and dal'ik-g1l'ay clayey Shales 
with m1lerealatiOlIlS of .greywadke shales, g.reywacilres aIlld siliceous shales, 
as well as - 'in n-actull"e zones - with lydite lI.:xreccia (Zakowa & Pawlow­
Ska 1'9611) and <SiJ.iceows-clayey shaies. They also oontam ph~horite con­
cretions .aboUll'lldmg:iJn ~adio1a.rialIlS and lenses of siderites. GreywaClke 
layers are more abUllldmt and thic!ker (to 80 cm) in the U;Wer part a:f 
these beds m whkh already 100 faUllla :is :recorded. Hiexoglyphs (flow 
marlks) and ocmvolute bedding ha!VIe also been ()bserved in these layers, 
(Piotr6w sytncl:itne). :As iru::ticated ,by the petrographical oompositJ..qn of 
greywaC'kes, those of Piotr6w sync line were deposited tnearer the aU­
metntation area tlum those from Radliln allldG6nno. Gl'eywackes aTe 
mar!k.ed by a gQod state of preservatiOlll of fe1Jdspar which !indicates that 
they come firom not very tlistant :plutanic ·rooks. Clearly, then, the lack 
or the jpIl'€6etnce of greywadke deposits malke up the :basjs f()r the dist:i.nc­
tion of Lech6w€lk and GulaczOw beds. The ,thicikJness I()f the Upper V:isean 
-deposits in various p-rofiles of the c-enltral part of 1lhe Holy Cross Mts. 
has been. determi,ned on the .basis of gemeral geolQgical data. 

The index DaUJILa referred to at'bove, which was fownd din loweT sec­
tians of Lech6wek and Gulacz6w Ibed-s, ~rises (Ta:ble 1): Gcm.iatites 
crenistria Phill., iT c:nnismoceras vittiger ~P.hill.~ and Prolecanites cf. ser­
pentinus (Phill.). This fauna gives evidence for the Goniatites cren.istria 
(Goa) oone whose 1ihi.cJkness ,is dilfficult to determilne. The index faulJla is 
acoompanied !by pelecypods: Posidonia becheri Bronn, Nuculavus lucini':' 
/ormis (tPhiJ.1.) , Limipecten dissimilis (Flem.), Dunbarella radiata ~Phi1l.). 
etc.; brachi()pods: Plicochonetes tricorn is lev. !Sem.) , etc.; straight nau­
tiloids: Dolorthoceras kionoideum Schmidt, D. striolatum (v. Meyer) etc.; 
mdetei'miJnate remaims of gonia tites, trilobites, crlnaids and echinoids, as 
well as plants 'CLyoopodinae and Equige'ti.nae.). The presance of rich as­
semblages of micro flora indicati.ve Qf the Upper V'isean (Jachowicz 1001, 
1962) has also been proved in l.ag6w sync1i1ne. In Rad1:iJn syncline, "no 
fauna has 'been :fOU41d by ihe pi'e8ent writer, althoughPosidonia becheri 
Bl'OOO. whiiCh is an :index Iilecies of the Upper Visean was cited. by J. Czar­
nocllci (1948) from .greywaclke deposits o'f Radl:in. 'Ilhe assignment df. shales 
and greywaclkes from lRiadl:iID. to the Upper Visean is OOllIfixmed ,by the 
ldthologiCal correlations with the Upper Visean profille of the nearby 
G6mio where an :imdex fauna has 'been found and cor:re1ations with Gula­
cz6w Beds of iPiotrOw sy1Il!Clilne. 

The UiPlper section of Gulacz6w Beds is devoid of fauna and only 
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locally oontaiJns flora, whereas the upper !pari of Lechawek iBeds .revealed 
the Posidcmia becheri !Bl"OIm OV'eI'laid by barren clayey sha,les with :inter­
calations of siliceous shales, arenaceous mudstolnes 8Illd, locally, lenses of 
clayey siderites. The thiclmess of the uwer part of GuJacz6w Beds aLDd 
Lech6wek Beds seems to 'be approX!ima<tely the same as that of :zone GQa. 

It may well he that the depositts under study, d~ite the lack of stra'm"" 
graphic data, may already represent a higher ganiatite zcoe (G<:lI}). Clearly, 
then., the top Ifurlt of 'the Upper Vdsean of the central p8'rt of the Holy 
Cxo()SS Mts. has not so fa!l' Ibeen sufficiently determilned !(Ta'ble 1). 

Also !noteworthy is the problem of the occurrence of the Upper 
Visean iJn Miledziana G6ra sync1:itne where m 1967, during his -cartographi­
cal field studies 'P. Filonowicz found at BEPlkaw fragments of clayey sha­
les with Ulllquestionable speclmens of Posidonia becheri Bronn 8Illd Nomis­
moceras vittiger (IPhill.I), determined by the Pl"ElSeIl!t writer. The sequence 
and thiclk!ness of the Uwer ViseaJn profile of Bf:czkaw, as well as its rela­
tiooshlp to the T~ian deposits described in detail Nom that syn­
elilne (Zakowa & [Pawlowska 1966) hSlVe IlliOt been deterrrrlJned UlntilIIlOW. 

In the south-wEStern part of the Holy'Cl'ais Mts., although the Up­
per Visewn occu:rs only .in Gal~i-ce syncline (figs. '2 8Illd 3; Table 1), it is 
more interesting lithologically and stratigr.wphically. 

In the elWirons of G~~e, J. Cza'l.'1ll()C/ki ~1916) separated limestones 
with faUlna and, althoUlgh ID his !papers, such species as, ,PTOOUCtu8 giga.n­
teus Mart., ProcZuctus latiossimus Sow. and Glyphiocems sphaericum ('Sow.) 
were cited from these limestones, he placed tbemm ",zone H - Pericy­
clm" (jf his stratilgraphic table (Cza:rnooki 1928.) . .An .UP,Per 'COmplex: of the 
Carrbaniferoos 1:>00.'00 below the Lower Triassic and lP>ermian in the Ryko­
szyn-skallka bare hole i(cf. figs. 1 :and 2) 'Was oanstdered ·by J. OzamOOki 
(19'26) to ;be aJll equivalent of these limestones. It is clear !Tom the 
descrlptfuc of this 'borln.g {Czamodki 1965) that the uwer complex: of the 
Carboo.iferous is derelopOO i:n: the furm IOf shales IW'ith interealartions of 
limestones oonta1n.ing flora .and 'faUJn:a (tbrachiqpods, IPelecypotis, gonia ti..,. 
tes, . !Ilautiloiids and crilnaids). This faUJna, rt.he same BB that from Gal~zice 
limestones, has neither been described nor .illustrated. Ftrom the Rylkoszyn­
-Skalka boreh()ile J. Cmmo(.4d ~1965) cited only Chonetes hamreMis Phill., 
Posidonia becheri Brorm ami Glyphioceras' striatum Sow. The latter 'two 
forms are iIndi-ca,tive ,of the Upper v.isea!n. Oreywadke saalIdstooes arui 
clayey shales with flora, later called by S. Kwia;1l1rowski. ~19519) by the na­
me of "g.reywaclke series" were distin,guished by J. Czamoclki. (1~16, l'9t218, 
19418) above .Jimestanes at Gal~zice. JIeassigned (lCza:mocki 1928)' these 
layers to ,,2OIle :NI - Glyphiocems" and 00IlliPB!l'ed them with the Culm 
of Oolon.6g I(Czarnooki 1916, 19'26), but he made'ilt clea'r that for lactk 
of faUilla the age ofthesed~ts was indeterminate and that they might 
be terrEStrial in character. 

A list of fauna from 'Oal«:zice limestones was given by S. Kwiat-
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koWski f1956, 11915'9) who, however, described and i!l1Iustrated OIIlly one 
Conularia. T.his author adqpted J. Czamoclki's sbratigra'phical division of 
the iCr8ll'!boni\feJ.'lOrus of 1Ga1~ syncline. lhomthe discussed limestones 
H. Osm6lska (1967, 1966a, b) described also a few trilobites. 

As is c1ea.r from recent studi€S, ibased on maIlly excavations BlIlrl 
bore holes, that the Upper Visean of· GalE~zice sy:n.o&e overlies the 
To·ul'lll.aisian and the contact Of !both. series is tectonic in. chalTacter. 
A dettaiJled dirvision Of the U!W€Il" Visean is enaibled ~by mex species of 
brachiopods, corals, gooiaitites, pelecypods and microfloristic assemblages 
(Zakowa 1'962c-e, 19f6l7ib, c, 1968b, 197'Oa; Jachowioz & Zakowa 1'969). 

Whe. lower part of the Upper Visean :is composed I()f limestones, 
laterally intercalated by :2~ cm 'thick argi11ites (data lbased·cm bodngs) .. 
These limestones a·re org.anodetrital or, less :Drequently, crystalline, bitu­
minous or iDlall':ly. Localiy, they contam exotic components as, fragments 
of phoSphorite concretions arnd shales with plant l"emaiins (~e Touma­
isian}. Clearly visible banks a·re fo:rmed :in limestones by colonial and 
solitary corals, or.inoids ank:l lbraC'hiopods. This fauna is accompanied by 
trilobites, ostracods, forammifers, COIllOOon ts, bryozoans, algae, gastropods, 
pel-ecypods, OOllularia, fish remams, wo·rms and oephalopods. 'Ilhe:re also 
occur many :ilndex forms of which braC'hiopocis (Ta'llle 1) mark out hori­
zons D2 and [)2-3, for instance: GigantopToductus giganteus (Mart.), 
G. latissimus (Sow.!), G. ex gr. gigantoides !(Paeokelm.), Antiquatonia 
costata !{Sow.}, A. iMCUlpta i(lMui·r-Wood), Pugilis pugilis ~hill." EdmaT­
ginifeTa twsingtonen.sis (Sibly) and StriatifeTa spinifeTa '~aeckelm.). Many 
forms of colonial and solitary corals Of the genera Dibunophyllum, 
Lithostrotioo, Clisiaphyllum, Arachnolasma, Palaeosmilia, Koninckophyl­
lum etc. a·re acoortdiing to J. Fedorowski indicative of the Utpper Visean. 
There are also new genera and species. The rthildkness of limestones in 
o~tcrops may reach 510 m (lCzamooki '1'91'6, 1'948, estimaited it at a:bout 
30 m). In boreholes, the -greatest thickness of theequivalen'ts of this 
series anlOUtnts to about 11 m. G<lruatites, NomismoceTas cf. vittigeT 
(phill.) allld ex ,gr. crenistTia, which are characteristic of the l'ower part 
of the Uwer V:isean, were also found there. 

'The fact that the overlaying clastic series oontains index fossils of 
the uppermost zone of the Upper Visean, that is, the zone of GoniatiteB 
gTanosus (Goy) ,gives evidence .fm-the hYiPOthesils that the limestones of 
Gal~zice are most liikely to .be an equivalent of ·the goniatite zones Goa 
and ~. This may be confirmed. ·cm 'the basis of the mai1;erial from boreholes 
as the deposits accessi!ble. Ustlder Quaternary test ,pits 'OIl" trenches are 
strongly weathered and on. the wthdle oon.ltain poortly tpreserved plant 
remains. J.t was only in one place that limoo.itilzed firagmeIlfts of fauna have 
been fl()UIllId 'by the presanit wrilter in a shale directly overlaying limestones 
(north ,of Ostr6wka Hill). 1'be occ.u:rrence of flora in this series was 
·alTeady mentioned by J. CzamOClkd. (1916), ibut fauna has only recently 



!STRATIGBA.F\HY AND IPAlLl!lOGlilOGBA'PHY ~ THE CAlRBONlFIlBOUS J1 

been discovereld iby the !present. writer t2akowa 1962c, d, 196'lb, c, : '19OOb, 

1'970a}. 'Ibis ena/Med an- ultimate solution of the so far debatable problem· 

of age of' tthe oomplex desar:iibed. 

Since the clastic series c~ facially to Lech6welk Beds, the 

same name was adopted for it. Isn the ,bottom part, it consists of dark-.gray 

and. black argillites with mtercalations of sirliceous :rocks and locally with 

phC6phorite concretions, ,1e.nBeS and :i.nitercala'tions of siderites, tu~.fites 

anld, il'a.rely, mudsfion.es WIld sandstooes. The py;roclastic maotaria1 is 

scattered allJ1. OV'er rthe d~t. Thin intercalatiOO8 .of crinoidal limeston.es 

are still observed. here and there ID the lOiwermn9t part. Intercalations of 

mudstones a,re lIlOire and more lIlumerous topwal'lds. ;Fatr ly thick sets of 

compact sandstones also occur in ·this !place. In the upper part of 11hi.s 

series, clayey deposits a·re locally replaced by arenaceous 1l"OCks. A maxi­

mum thickness 'Of the clastic· series .rea~hes 1154 m ID looreholes and slightly 

exceeds 160 m in. outcrops . . 
A lower section of the profile, a 35 m ,thick, a·bounds in macrofauna 

such as, many goniatites, pelecypods, nauoti1aids, coniconchs and, less 

frequent, gastropods, thrachiopods alIld trilobites. Near the oonrtact line 

wift>h limestones, clayey deposits .also OOIIltain e:rilDoids, bryozoons and, 

probably, algae. The :fanma . .is acoompamed by macro- and microflora 

which areindica'tilve df ,the U!pper Visean. Albove, iIIl a section. of the 

profile up 10 413.5 m i:n tbidklness, faUlIla is Talre'r but flora, occurs ilIl 

abundaalCe (distinct thilIl layers .of a coali.fied detritus) which is also 

characteristic of ()I\Terlaying depoSits about 1'7 ID thidk. and mariked iby the 

la<* of fa'llJlla . Tbe UjpIpermost section ·of the clastic series (about 8 m thidk) 

which conotacts the IPenniaJn (with tectonic ibrecci.a occurring in the contact 

place) is devoi~ 'Of org8lIlic ,remains am mostly chem-y-coloured. 

The fossililferous ipa,It of the pl'dfile contailIls index fossil$ of the 

Goniatites gnmosus ·zone of the genera Goniatites, Sudeticeras, Neogly­

phiocems aJIlld Lyrogoniatites I(Table 11). They are accom;panied by, among 

other species, ,Girtyoceras meslerianum ~Girty), Di.mcYrphoceras (Meta­

dimoophaceras) lunula KIIlqpp, D. (Metadimorphoceras) varians Ml()()Te, 

Dolorthooeros kionoideum Schanidt, Dol. striolatum ~v. Meyer.), Posidonia 

becheri 1Br<mn, P. trapezoedra (IR-upr.), Caneyella? membranacea hcmzon­

talis Yates, C. ?nasuta Girty, Pararineceras cf. luidi ~Flem..), CZuthoceras 

sp. ?, Orbiculoidea newberryi marshallensis ~G:i:rty), O. n.ewberryi ovata 

(Girty) , .coleolus cf. carbonarius Dem., Hyolithes sturi (v. Kleb~). The 

lower paJrt of the iIll'Qfile with fauna is martked by -the occur-rence of 

Goniatites granosus Portl. arui Neoglyphioceras subcirculare caneyanus 

(Giirlty} which are mex StP€Cies of 'the subwne Goy! whlch, conseqlUoo.tly, 

may lbe separated alt Gah=:zice. A maximum Ithickness of this sumcm.e 

amounts to ~.:3 m. Since there are IIlO distinct indices 'Of the subrone G0')'2, 

the rest d:f the profile with fa·una is on the !Whole assigned. to the rone 

Goy. It should !be menti<med that specilmens identified. as Sudeticeras cf. 
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splendens (Bisat) and S. cf. newtonense I~ool"e) occur:in the entire sectioo. 
of the layers with fawna including the subzon.e Goyt. At Gal~zi.ce, Sudeti­
ceras crenistiatum l@3isat) has a similar range resulifiing in a more 
extensive straJtigraphic range of 'this fossil which has so faT been 
conSidered an index of the subrone Goyt. :Brevious1y, tihe latter form 
was erronoously detennined by the presenrt writer as Gcmiatites ex gr. 
crenistria (/P!hill.) which caused. tha't considerable part df 1he clastics at 
Gal~ce was assigned to the Gonia'tirtes crenistrla :rone ~Zaarowa 19612c, d). 

The deposits with flora and the uppermost barren daposits aTe also 
assi@lled. to tile '2lOlle Goy and considered as filn.al sedimen ts oif -the Lower 
Car:boniferous cycle whlch were deposited in a gradually shallQWing 'basiin. 
This hypothesis is supported by .1Jhe lack of pronounced .index fossils of 
the uppermost sUlbz.oine (IGoy2l, smal[ i'hildkness of deposits witih flora and 
barren ·sediments, predominant occurrence of tihe arenaceous material, 
unquestiOllalble proofs of -the OOOlUTence, at -Gal~ce, of the subzone Goy1 
only, p:remises resultmg from microfloristic 'WOrks and oonrelations with 
recently described profiJles of the zone Goy :in Cell'iTal and Western 
Europe. 

It should be mealJtionedthat preliminary petrographic studies of the 
clastic series of -the Goniatites ga-anosus zone ha·ve IIlOt confirmed the 
<>ccunenoe of greywack:e deposits :in this series am, ,therefore it can be 
hardly caUed a ,,greywaCike series". The fact should be also eIIliPhasilZed 
that !both Gal~zice limestone and the OV'erlayi.DJg clastic deposits belong to 
the Upper Visean, the last-named depcisi:ts lI'epresentiiIllg only the upper 
part of this subStage, that is, 'the zane Goy. 

'In the lilght of the results of the studies on the Carboniferous profile 
at Gal~zice, it :is difficult 1:0 determine accurately the age df the upper 
complex of :the 'CaxbanHerous in the 'Ryikoszy.n-Skalka lbore!hole (according 
to the present writer's mteIjpretation, at a depth of 4!53 ·to 418'7 m). It may 
be only JIOUghly estimated as tbeilng tbe Upper Visean. Such a siltuation 
resu.1Its ~rom the lack Of a description of fauna and tf·rom the loss of oollec­
tiO!llS which precludes am.y possibility of a revision. The Upper Visem 
here overlies -the TQU.l'IIlaisiian with a conspicuous discordance. It may 00 
an equivalent of Gal~zice limestones (a peripheral tfacies of these lime­
stones, mu£h the same as the d~ts fouald :in 'bore holes at GalE:zice) and, 
if such is the case, 'tbe presence oOf Qlyphioceras striatum Sow. in this 
locality is quite liIkely. There is also anoather altemative, aCCOCl'dIDg to 
which 1he bottom layer of .limestone from the Ryik.oszyn-Skallka borehole 
mightlbe compared wmh Gal~ilce limestones and the remailIling part 
containing shales with inte.realatiOIlB of limestones - with the lowerniost 
part of the Goniatites granosus zone ·from iVhe area of Gal~zi.lCe which also 
contains calcareous intercalations locally occurring among clayey depo­
sits and which is ,Delated lithologicaUy and even faUlIllally. In such an 
aspect, the occurrence o'f Glyphrioceras striatu'Tn Sow. at Rylkoszyn seems 
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improbable. SiInce there is a C<llIlsiderable similarity in the SlCulptul'e of 
some Glyphiocems atnd Sudeticeras and since the sudeticerases ha'\1le :11Ot 
yet been described :in 1~1926 when J. Czamoclki elabolrated ·the p:ocAf:ile 
of the Rytkoazyn boreh()le~ it 19 'lillrely that 'that was a specimen 'Of the 
group Sudeticeros C1'enistriatum i(lBisaIt). J. Czamooki's (1008, 1'965i) view 
an the strratigraphic position of the upper oomplex of the Carboniferous 
from 'the Rykoszyn-Blk'a~a iboreh()le sho'llld lbe rectified regardiess of these 
reserva tioos. This complex does n()t belong to the "zone oJiI - Pericyclus" 
but to the U;ptper Viseam.. Even accepting the seoolDd altema'tilVe, its profile 
was oonsiderahly shortened which proba,bly resulted from the post­
...car:boniferous erosion, as well as from the 'tectonic squeezilng out 'Of 
~~~. . 

The ,results Of studies OIIl the Radoszyce 3 boreh'Ole and of recant 
borings at lJopusmo'1 .aLlld lP~g6w 1 (cf. fig. 1) significanJtlysuwlement 
the data· all the development 'Of the Visean in the Holy Cross region. 

Ccur.baniferous sediments aIbout 6215 m ,thick aJl1d overlaid by the 
Zechstein have been drilled in the Radoszyce 3 bore hole. These are 
strongly cracked,locally folded sandstones and greywaokes mterealated 
by muds1xmes and arrgillites which abotmd in :plant detrttus. Goniatites 
aOO gastropods have heen found ooly in the middle part 'Of this sedes 
tKwiatkowski 1915'71) and the revisi:an of garldatites confirmed the hypo­
thesis that this section. of dE~posi.ts bel()nged to the Gcmiati1tes CJ:'e1iistria 
zone (Zakowa 10961). This fact is proved by the occun-enoo of the 
specimens df Beyrichoceras a.f:f. micronotum (phill.) and Dimorphocera.s 
(Metadimorphoceras) pseudodiscrepans IMqore (Table 1). It may well be 
that clastic deposits overlaying the zone Coo Should already be considered 
as equ.iwlents of the zone Oaf} or even. ~ +. Goy. It may be also 
assumed 'tibat 'the deposits 'Of the last-named subrones are absent in the 
area Of Radoaszyoe. Most p~emises i.ndIuce one to assign the entire Carbo­
niferous of Radoszyce to the Upper Visean. The Caa.-boniferou's of. &ado­
szyce :has been several times i,n,ves1;igated from ·the viewpoint of the 
Presence of mioroflora but the results were IllJegative. 

in the Lopuszno 1 bor:ehole, clastic deposits of the Upper VI:Seatn 
a:bou t 175· m -thidk have beEm drilled .below the Zechstein. On the basis of 
a fairly abundant mex fa'Uala, which in the lower part of the profile 
mal'iks OUot the su'b.zone Goyi (Zalkowa 1969), all these layers were assigned 
to the Gonia tites grmosus 'ZU!le. This m.acrofa'l1JIla. is acoompatnied by 
macr<r- and miCroflora. The profile of this CaTban.iferous is analogous 
faCially to :the deposits of the zone Goy occurring in Gal~zice syncJ.oi.ne, 
that is, to Lecb6wek Beds distinguiShed in that locality {Talble 1). The 
analogy is also emphasized by the Goniartites graJIlOSUS zone which occurs 
in both a·reas. The facts discussed above and. the ladk of the Upper 
Cal"boiniferous in· these a.reas are evidence .0£ a similar develqpment of 
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the Carboniferous cycle and oi identical environmental conditions that 
occuTred in the uppermost pazit of the Upper Visean. 

Alnalogo'Us clastic deposits of the Goniatites ,granosus zone ha:ve been 
drilled helow the Meso2lOic in the Pllg6w 1 borehole. However, they 
cants·in pocll'ly preserved index goniati1es, aooompamed by flora. 

On the ,basis of the 're.sults ,dbtained, the develO1pmem of the Ca1'lboni­
ferous cycle in the Holy Cross Mts. may be lfairly :\\·ell and aceurately 
characterized. The seciimenJtation of the Car.boniferous is oontinuou-sly 
accompanied. by a diastrophic acU'vity of the Variscan cycle manife-steci 
by vertical movements, which do l1JOt cause intervals in sedimentation 
except, maybe, Dn the south-westenn !part of the Holy Cross iRegian.. 

In the !fiInal sta·ge of the Fam8rmi.m, the marine envitronment is 
marked by facies J.'E!8emblialg in character the .Lower Famennian. 
A sb.allow-water, clayey-calcareous facies covers the most extensive M"ea. 
A calcareous or calcaxeous-marly fades, oonf.ifn,ed to subaqueous elevatiOllls. 
proba·bly running al<mg a we-st-east liJIle (Bolechowilce, f...ag6w), develops 
only locally. The effects of a clayey facies, developed further to the nOl1"tb­
~west df the Holy 'Cross Mts., all'e also manked in the region unider study 
in. the form of narrow zones entering the area of Kielce-l.agOw· syncli:lio­
dum and Teaching as fa,r as the environs of t..ag6w,Kowala and, iIlDl'\th 
of the Holy Cross Mts., the It'egion of SzydIow.fec (data '.firom the 0s~6w 
borehole). Locally alIld lPeri'OidicaUy, there oomes to the formation of 
almost COiIIl!Pletely closed, shallow ibasins with an atrophic environment 
of sedimentation (ibituminous deposits). 

As compared with the Strunian, iIn the Tounnaisian, a considerable 
increase is observ~ iIJ.the 'rrunge Of clastic fades which, in the Upper 
Tournaisian, covers rfJhe errtia.-e south-west-em. part of the (Holy Cross MIts. 
Pe~pite the fact that most deposits of this stage a·re siJIicoous-c layey ones 
('Zar~y Beds), ·the Toumaisian was developed in an epiooDtmen.tal basin, 
!tounded on a stabilized Caledonian substratum. The mOst shallow-water 
in cha,rader axe the depcmts of the Gatiendorfia stage at Bolechowilce, 
Kowala and 10000000w (1), as 'Well as Radlin Beds in the oontra,l pari of 
the region. TheiT ;formation is related to subaqueous elevations t()If tlhe 
:E>a1€1()7.()iic subst'ratum of the HolyCl'I(ES Mts. In these directioQillS, an 
aoltematicm is also observed Of calca·reOlUS aJDJd siJiJCeous-clayey fades which 
thus form deposj!ts Of ·a mixed tYlpe (Mas16w Beds). The formation of ·Za­
r~by Beds might be also rela1:ed to the deepenilng of some parts Of the sea 
(e.g., undulated elevations, transversal depressioos). Certain areas .of the 
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basin might be !partly isolated from the open sea (da'1'\k Ibituminous depo­
silts). Umavora-ble lilving ·canditi<mB have been :repeatedly observed in 
bath the ·bottom and surface zones '(even pseudaplanctonic ' pelecypods. 
are Jacking). 

The ciharacler of the 'r.ou'Tllaisian biotopes, the arrangement of the­
facies and 'tiheir variability in. a general west-east and north-south direc­
tions are related ndt only to a variaJble relief of 'the sea 'bottom but also to 
no1: very extensive vertical movements .of ·the aulbstra·tu,m ~Zakowa 1967a} 
. which are oif the continuous na'turre and caIm'Ot be strictly da1:ed. The 
Breto.nialn phase of movements iD :the Holy Cross Region was not marked. 
-by gaps in the TOU!l'lDaisian sedimentatio.n .or on the Devonian-Calr.bond.­
ferous bounda;ry, as wasbeliwed 'by J. Czar.nocki (1928). Cham:ges took 
then place only in sedimentative environments. They occurred on the 

. Upper-Lower Tournaisian :boundary in. the southem atnd at the end of 
the ToOumaiiSian (e.g., an immigration of the benthonic tawn-a ID the area. 
ot Lag6w which is evidence of a clOBeT contact with open sea) a-Dd at the 
tum oaf the ToOuma:iBian to the Visean - in. the centra,l pa'l"t of the region. 

ID the center of the lI'egion-, .the sea persisted from the Lower to the 
Upper V.isean inclusively. This problem is iIlOt completely clear i!n the: 
south-weste,rn part of the region where 'theU!P,per. Visean directly 
ovoerlies the TOUomaisialll (at Galf;!zice) and where no Lower Visean is. 
reco·rded. Since the contact Ibetweenthese series is of ,the tectonic naitu,re,. 
this may be a seoandary ph€lIlomen-on. Ana:lyzed in the aspect of paleo­
geographical phenomena tha t tocIk place .i.n areas adj.oiniJng that of Ga!~­
zice in the south-west; the probl€.!ll ()If the lack of ·the Lower Visean seems. 
t-o be a-Iso explainable by the stratigraphic gap. 

Sfuce the Carbotniferous limestone of the lowermost Upper Visean. 
of Ga~~zice wasfornied in a shallow 'basin maT ked by the features. 
characteristic ,cif a J:"eefshell£, the ShaO.lowdng Of rthe lbas:i.n in the sou1h­
-western part of the regi.on, started with ,the To.urnaiiSian, is related to the 
'final effect of -the Breto!Ilic phase .of lrtOVements. The occur.rence of traces. 
of the Tournaisia!Il material in limestones is an evidence of the €«',osion 
of these TOCks -ID newly siituated alimentati-on areas (islamis ?). The 
shallowing of lfue basin might !be accomparued by the elevation -of the 
8i1'ea .of Ga~~zice in the Lower Visea.n which caused a sedimentative gap. 

Owing to !Ilew borings, cQIlsiderabl'e iPa1eogeographilcal cham:ges in 
the CarbanitfeoolUS have been recently discovered in the Nida trough. They 
suggest a su.pposition that, during the Ca,rboniierous, a fairlYex'tensiove 
laruia'rea was situated in the J~rzej6w -lPot-dk - W~leszyn - Jaro­
nowiCe 'l'egion (fig.l) which was an alimentative area (Zalkowa 1971Oa). It 
was probalbly one of the sources .of coarse-clastic material of conglome­
rates i 'mm the region 'Of W~grzyn6w . (ZaIlrowa, 1968a) , recorded .in that 
region in the Lower aOO .in the bottom !part of the Uwer Visean (Jurki~ 
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wicz & Zalkowa '1969). Itn that ~egion, the Visea'll overlies the Famennian. 
As a 'result of the intel"Vals i!n a lively diastrophic activity within the 
alimen:tative all'ea Tefenred. to aobove, shallow-water limestones, simila·r 
biocoootically 'to the calcareous faciesof Gal~zice am exiisting at the 
same time with it (lower part of the Upper Visean), were periodically 
deposited.in the area Qf Wf#!7zyn6w. In the W~grzyn6w borehole, a clastic 
series Oof the Goniati'tes gramosus zone overlies limestones. 

'The facts described above all'e undoulbtedly determm'ed by vertical 
movements also observed ID. the development Oof the Carboniferous further 
to. the south in 'the Nida trough (fig. 1), in the Lobz6w-Blomnjki aorea and 
in the environs of Slkalbmierz and Kazimierza (Kdcula & Zakowa 1966). 
The;e movements might be of a far ... reachitng nature aold they cauld exert 
a direct influence 01[], the extent of the Carbaniferous .inundation in the 
south-westem part Qf 'Ilhe HQly Cross Mu. (IGa~~zice). Ln. the light df these 
considerations, the explamation Oof the ab6ence Qf the Lower V:iSean :Wom 
the area of Ga'l~zice !by ·the existence ,of a sedimentary gap is very likely 
to be e<mrect, the more so as the Carboniferous de,posi.ts are also a·bsent 
from ihe J ~rzej6w-J aronQwice atrea. 

In the Holy Cross Mts., the Upper Viseatn was developed in various 
facies. In the lowermost sectilOlt, ·that is the Gonia tites c1"eIli.stria zooe, 
deposits determined as Lech6wek Beds and abounding .in trKton and 
pseudQplancton (pelecypods) were formed in the axial !paTt of a rea.atively 
narrow .bay deeply ilndenting in the '''San land". Nea.trer the shore, only 
clayey deposits were develQped with characieristicgreywadres (Gulac~w 
Beds) and a shallow-water faCles Qf limestones ' with a rather limited 
ran.ge and conditions favoralblle fQr the devellopmen:t Qf Ibenthonic faUlIla 
was deposited anly in the south-weste.m part of the region (Ga1E:Zioe). 
Dudng that period, probably only clastic deposits were formed further 
to. the west (LopusznQ aoo. PEl'g6w ibareholes) attl sed:iments rela·ted, to 
the open sea flysh (aCOOl"ding to. J. Znosko, 1965, a residual sedimentary 
:fuITow) - to the lIlorth-West (Radoszyce lbOrehole). The "San land" which 
bouru:ls these areas in the nQrth a:nd proba'bly also 'emerged parts Of 
this area of the sea basiln (the \region of Przedb6rz ?,) were probably the 
souree of an a,re.naceous material fairly abundantly deposited in this 
region. 

fu the ovell'layilng horimn, that is, the Goniatites stria.tus 'ZOIle, the 
distribution Qf the fades and th~ ramge of sea were not su,bject :to ma'jor 
chalIllges. It was only.in the Holy Oross .bay east Qf Gal~zice that an 
mtelIlSified diastrophiC activity and a pranoum.ced tendency to shallowing 
the basin. along. wi1h 1fu.e disappearance Qf organic remai1ns, were recorded. 
Assuming that clayey deposits overlaying Goa ZOIIl·e iln which Posidonia 
becheri Bronn was still :found, represen.ted an equival-ent Of thls zone, 
a cantact with the qpen sea was !possible along the axis of the bay in the 
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environs of Le<:h6weik. The calcaxeous fades in the area of W ~zyn6w 
(the iNida basin) was likely to form during that period. 

Significant changes ID .1lhe distriJbubion of the facies, ,bath :in the 
Holy Cross basin aIlld in the a'rea of WE:grzyn6w, took place 'at the turn of 
~ to Goy mIles I{p;re-lSudetic phase ?). lIntensifying VaTiscan movements 
might cause considerable contraction of the Holy Crross bay in its eastern 
section and even a rregression o!f the sea (no indices were recorded of Goy 
zone, as well as no ,relia'ble evidence was here foUlDd of the formatilcm. of 
deposits in zone 'G~). In the south-western pa,rt of the region and in the 
a'rea of W~grzy:n6w, the facies of ,the Carbaniferous limestone disappeared 
at the tu.m of ~ to Goy wnes aJnd was replaced by the clastic sedimen­
ta tion. In the Goniatites granosus 2JO.l1e of both these a,reas, there took 
place a deepeniln,g of the basin. At Gal~zice, this chalhge was not sudden 
as iruiica,too by intercalatians of limestones occu.min:g in argillites ()If the 
bottom. part df this horizon and by palaeoeoological data based on 
gastropods l{iGlromczailciewicz & Zaikowa, 1968). Iln the Holy Cross region, 
the sea basin in Goy :zone was, however, ma:rked 'by living oanditians on 
the whole un!fa'V'Orabl~, at least itn its bottom zone I(a Illot albtmda!llt benthos) 
and by a certain tendency to atrophy manifested by a large quantity of 
pyrite aIIl!d daxlk ooloration Of .sedimentts. As Shown by an abundant and 
constant kllflow of n-eik!tonic fauna and a mass occurrence of pseudo­
planctanic pelecypods, th:is ·basin was, however, in contact with the open 
sea. At the end of the existence 'Of this horizon, the intensifying oroganic 
movements caused a gradual shallowilllg (jf the hasiJn, supply .of a large 
quantity 'Of ,t'he arenaceous material, extindtion of f8'Ulll.a, formation of de­
posits with an aUochthonous flora 8tld, subsequently, .of 'barren deposits 
with which the Lower Carrboniierous cycle was ended iJn the H.oly Cross 
Mrts. On the basis of data obtamed so far, It seems that further to the west 
and lllOl"th-west of Gal~ce, at least iin the areas of Lag6w, i.qp.usmo and 
Radoszyce, the ~entative cycle ·is confined .within the boundaries .of 
the Low€«' CaTboIniferous. Smce ![l0 fa'UlIla of the Gonia,titEs grmosus zone 
has ever been found at Radoszyce, this cycle might even not Teach Goy 
zone in this area. 

In the region of W~6w, in additiODl to flora, fauna of the 00-
niatites graJIlOSUS zOIne without any distinct changes in the character of 
deposits, which in the entire section of this barizon are representted by 
claystones ailld sandsto.n.es wd1lh intercalations of mudstones, OCCUTS up to 
the top of the Ca:rboniferous deposits. For ld Of evidence it camrot be 
stated that the Crurboniferous cycle teronmates after the UlPper Visean, 
the 'less so as the Lower Triassilc overlies these sediments. 

ToO cancllude these cansidera'tions, the falCt should be empha.sWld 
tha t tihe laclk Of u;pper par.ts of the CaI'booiferous, of stratLgraphic evi­
dence of the Lower iPemnian and an UJDquestiooable erosion of the deposits 
upHfted during the Va.risca.n orogeny d~ ![lot allow one for datilng parti-
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cular phases of these orogeny which folded the Holy Cross an1icUoorium 
FOor ·this reason, the Oopinion Oon a decislve role of the Sudetic phase in 
Holy Cl'IOSS region should be considered as ilncompletely motirva ted. 

Hol1/ CroB$ Branch 
of the Geobogical Imtitute 

KieZce, 1£1. Zgoda 21 
KieZce, FebT\laT1/ ·1969 

OZA'RNII!EOKII S., iKOSTJ!lOKA A. & IKIWlIA'I'KOWSKlI S. 1965. Horridonia horrida 
i(S()WerbY') ze zlepien-caw ceC'hsztyns:k:ich rejonu Gab:zIc - G6ry Sw~tokrzys­
~de l(IHorridoniahorrida (Sowetby) from 'the 2echsteln oonglomerate at Ga­
i~zice - Holy Cross lMountains, Poland). - Rocz. P. T. ~oL (Ann. Soc. Geol. 
Pol.), t. 35, z. 4. iKrakOw. 

CZARNlOCK'IJ. 1'9116 *. iK'i1llta 'sl6w 0 odikryctu Ultwor6w :karbonskdoh w G6MCh Swi£:­
tokrzyskich i(lMittellung zur Entdedk:ung von Karbon-Ablagerungen im Pol­
.nischen Mf.ttelgebirge - G6ry Swi£:tokrzySkie). - SJiraw. Pos. Tow. Nau:(t. 
lWaxsz.. (C.-a. Beanc. Soc. Sei. Varsavie), z. 8. WarS'zawa. 
'1922 *. stTatygrafia n·owoodkryty·ch d. malo znanych utwo.r6w lPaltmzoi-cmych G6r 
Swi£:tokrzyskich ;(Sur la stratigrapbie des sediments paIeozoiques nouvellement 
decouverts et peu connus des mantagnes de Swi~ty Krzyf). - Pos.· Nau'k. 
P. I. G. (C.-R. Beanc. Serv. <Mol. P,ol.), nr 12. Warszawa. 
19123. 0 rudach zelaznych paleozoiczny.ch w ~rodkowej cz~ci g. Swi~tokrzys­
klCh (Sur les minerals de fer paJ:eozoiques dans la partie -centrale des roon­
tagnes de SWi£:ty Krzyt). ~ Ibidem, nr 6. 
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H. ZAKOl'WA 

OBECNY STAN STRATYGRAFU I PALEOGE()GRAFU KARBONU 
W GORACB SWlISTOKRZYSKlCB 

(IS treszczenie) 

Praca zawiera podsUmowanie na·jnowszYch wynrk6w biuiail stratygrwficznycb 
:karbonu G6r Swi~krzY91dch i obszar6w pr:zyleglych, a przeprowadronych przez au­
tork~ samo<izielnie, blldz lPrzy wsp6lpracy innych badaczy ~Z'akowa 1960, 1962a:--e, 
1967ar-c, l000a, b; Za'kowa :& PawloW3ka 1961, 1965, 1966; Zakowa & Jurkiewicz 1966; 
GrCDlczalkiewicz & Zakowa 1968; Jacoowicz :& Zakawa 1969). Omawiajllc poszcze­
g61ne ogniwa gtratygraliczne ustoBwkowano si~ do dotychczawwych opracowail 
:na temat stTa.tygraifii karbonu Swi~zys1dego. 

,U;zyskanie 'pt'lZeZautork~ nowych danych, gromalizonych od 1968 rdku, moZliwe 
bylo dzi~l przeprowadzeniu licznych robot ziemnych i wlercen. Zebrany tll drogll 
:m·a·terial pozwolii m.in. na: rozpoUtanie kal"bonu' w miejs'cach dotlld slabo zbada­
danych (illp. syn1dina piotrowSka i miedzianog6rska); kartograllczne skorygowanie 
zasi~ katbonu we w:szy..sttlcich zbadanych obuaracb (fig. 1>--13) 'Z wyjll'bkian Irejonu 
J3.0lechowic - Kowa!U; ustalenie p.rIOIfdl6w lltologiczno-straty,graficznych, co umotli­
wHo w.prowadzenie regionaJ:nych wyodzie1e6 :str.a:tygraUcznych l(taJbl. 1); zba.da.nie 
war·nw przejkiowych mt~zy dewonem a ik8.1"bonem, nie ty)ko w zna·nym profilu 
w Kowal:i (Czarnodd 1933), lecz talde w .prod'ilach nowych /CB~czk6w, Bolecoowice); 
udokumentowanie faunistyczne ·turneju w r{)tnych facjaeh i odkrycie launy w nli­
cSzym wizenie; zebranie fanmy g6mego wizenu, Z lIlie Zllenych dotlld sbanoVV'i* (np. naj-

. wYZBze ognfwo karbonu w Gal~zicach, synklina piotrowska, r6w tektoniczny 66ma); 
udokumen'bowame pozi0m6w Pericyclus 'impl'eSSus, Goolatitescrenistria a Gonliatites 
granosus (ostatni 0 reperowym. maczeniu w skaU og6lnopolskiej); kore'ktc: pozycji 
stratygratiCZllle.j wapieni w~glowych z Gal~zic. Rozpoc~e baldail mikroflorystycz­
nych tumeju' i g6rnego wizenu (:Jacoowicz 1961, 1962, 1967; Jacoowicz & Za'kowa 
1969} pozwolilo u~aC pOdstawowe wzorce mikrafiorystyczne dolnego karbonu, isto-
tne dla innych profil6w PoISki'. . 

W dals.zej cz«$ci pracy przedstaw.l:ono konsekwencje paleOgeograf1czne wyni­
ikajllce z przeprowadzonych szczeog6iowych bOOafl. stratygraficznycb, kt6re uwzglc:d­
nRy tak:7ie danez wier-ceil (Zakowa 1961, 1968a, 'l969; Kicula & Zaltowa 1966; Jilr­
kiew.Lcz & ' Zakowa 19(19) porooonyeh w s.ied2ltwie .cokolu lPaieozoicmego G6r Swi~­
to'krzys'ldch. 

SwittokrZl/B'ki Qddzi(U 
lmtytutu Geologicz'l12go 

K£elce, W. Zgacla 21 
Kielce,. w lutum 1969 1'. 
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