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The nature of unconformities in the Upper 
Devonian - Lower Carboniferous condensed 

sequence in the Holy Cross Mts 

ABS'NMCT: Famenonian-Toumalsiall. ccmdemIed sequence (up to 8Il<:Ihoralis Zone) 
covering a ca.r.bolDaJte plaliform MOIWB Ithe muimwn condenBaJl:i.QD. and the largest 
stratlgraplde gapi ,jn tflhe SOUII:bw~ pm of the Holy Cross Jofts, OerItral Poland. 
Discoof«dy between !the Givetialn (ll0werm0st Fral!llialn 1) aDd· fIIhe Faanennian 
is 14le only one C8i1JSed !by a Iteatoodc uplift and abraaion. Other diaatema were 
related 'lo submarine lIlOIldepdiOll; their llllteral extensiOll is vSit'.t.able and rather 
llmilteid, a'I)d 1Ihelr -equivalent ID84'ine. omen pelagic sediments occur in the nelghbar-

hood. 

I.NIl'RODUCl'ION 

The so~edKadzieil.nia Reef, soutmvEstern par,t of the Holy Cross 
Mm, Ceo'ti'al Poland,:is the easternmost Central European caI'lbonate 
complex resenlb1.mg closely the reef· sIlructures of the Rhenish Slate Mts 
and Harz. It is covered by the Famennian-Tournaisian. sequence displaying 
stratigraphic ccmdensation and farmiIng neptunian dykes penetrating the 
substrate (cf. Szuk:zewskii 1971, 1973). The sequence is emrem.ely con
densed in the environs of Gab:z:ice, sOuthwestern. margin of the Holy 
en. Mts. Crt.a!mo.cki (1928, 1933) reoog.nized some straJtigraphk: gaps 
both below 8Illd IWiitbin the sequ~e atnd referred them :to epeiroge.nic 
movements assigned to If;he ·Bretonic subphase. 
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A !MW Imd vast qU8n'y "OBtirOwka" has recently been situated (Fig. 
1) &It the wesiernmost range of the Gal~zice Hills (southern llinb of the 
Galt:zice synoIme) making possible detadied investigations at the Devonianl 
/Carllondlerous boundary. Furthermore, the use of oouodoJ;lts permitted 
much more precise Stiratigraphythan that existing previousJ.y. Then, one 
can furiher ev8lluarte stratigraphy of the condensed sequence, causes for 
the stratigraPb:ic gaps, and the Ca.r.boniferouSlDevOlllian reJationshiI>' 

'lbe present paper de8I1s only ,wd.th a sq1e selected problem · involved 
in develQPlIleDlt of the condellSE!d Il'eef-<:over, and only within a. small 
part of its .original geog;re.phic range. In all its bearings, the condell8ed 
sequence wiiIJ. be syntheticailil.y cansideredin a separate .paper. 

<> <> 

Fjg.l 

"1: :;::::14 
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A - General map of Poland; B - general oulllne of the Haly Oooss oMIts .(1 Pa}eou.)ic 
oore. 2 Mesozoic maIgios; fodicated are the · dl8cussed Upper DevooianJLower 

Carboniferous locaUties) . 
0 · - geol~icall Slketch · maP. Off rthe ·G~lICe Hllls, southern Umb ,of !the Gabrzice 

syncline (a.fteT' Zakowa 1974, .FIg.· l; simplified and rnoctified) . 

1. Amph\pOrOll4 t.1me8tones (Gi-vetlan or !owennoat J'raanian). I ramerm1ao · and .;J..ower CUlm" 
{ToUrI!aJJIian). , CarbtDln1fero1.W Llme8toDe (U'pper V3B6an). • "Upper Culm" (Upper V'-6an). 

11 Perm1aD 

STRATlGRA:PHIC FRAMEWORK 

:The Upper Devonian-Lowe.r Carboniferous condensed sequence over
lies bedded. .Amphiporoid 14llleStanes (Fig: 2). The latter deposits are 
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Commonly attributed to Ithi:! 'G.ivetian and. sometimes, to the 'lOlYlermost 

Frasnian. The Upper Devonian is repre;ented by thin and laIt:erally dis

~tinuOus ce.pbaJlopod-lbearmg Famennian limestones. 

Stages 
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F.ig. 2. ,Sl!ratigrap,by 'Q~ the DeVllmian-Carboo~ sequence in the <;}alQzice sync'lIne 

LITHOLOGY: 1 I1mnesil;uJ.e6, 2 marls 8!ld mady llmest'lllnes, 3 shraJ.es" 4 radioladan 

" cher:ts, 5 Bd1t&too.es and saildstones 

In the enVll'ODS of Gal~e, the Lower Carbonif~us is tripartite 

(Fig'. 2); it oonsists 9rf the so-called Lowep Cu1tn; Carboiiiferous Limestone, 

andUpperCuilim. Qrlly the kJwerlIl()St part' of bheLower CuiIm cODllP:daes 

liJ:nestane interca1ations'and shows, a considerable st:ratigraphic condensa

tion;' Henoo;this is "the only OaPboniferousm.ember makhig ,part of the 

corideinS~' $equeIlee representing a cle&rlY';diS~t 'stage of the facies-
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-t~cdevelapmentof !the area .. The entire . Lower Culm wassigned 
~the ToUTnaisian.'11le ibathoverlying . J.ithostrati~aphic units belong 
already to tile Visean. .The &t~a~i~phy . i8, ttowever, to be consi4er~ . in. 
more detatls in order to deierinilne p!'Opef\ly the position and na.1n1lre ol 
the str~tigTapll:ic gaps. 
AMlPHII'OROm Ll'MESTONEB 

The .Ampihdpo.roIi.d LimeBitemeB underlying Ithe Famennilllll. or, locally, 'the Tour· 
naitiian were aJIIt;r!bJted by fCrulmoc!Iti (19128, IPIP. 56, 59; 1933, !p. 32; 1947, .p. 14) to 
the Middle DeV<mian or more precisely Ito ~ Givetian. '1'hf6 iIlIteI'Pl"El'ta'tioo Ui 
also ganeraillly accepted tin gealoPlal mawing of the area. 
. However, judgilng: from ;the sflramatOfP'Oll"04ds and assooiated oo~a1s (the latter 
f~Bils DOIl...j}l}\l9trlllted), Kafmierczak (19711, p. 19) assi8ned ilzhe [imeatones Of 0str6w
ka hill to his Uwa- Silk6wka Beds lCON'espcm.ding ibo the lowerm<J6lt members 01 
the FralliIlian. , 

.Accwdilng 4>0 Katmierczak (.1971), tile llitToonatoporoid limestones ex,p<lSed in the 
qU8llTy ~anek" at iBoleohoofvWce do &1so ~esant ,the UlPPer Si1k6wka Beds; 'Whereas 
R6riJkowBk:a . (1953, p. 6) l'eootdeci the rugose corals PachyphyZZum lacunosum and 
T~buZophtln'/l.m. pNcu.m from 'flhoBe Sltra.ta, ngarded 88 indicative of "l'horizoo. 
8\JiPeriewr du Fraslnien". This casts m'to doU'bit 1I;.be 8If4r1butlon of all il;he sif;romatoporoid 
liomestones of the "Panek." quarry ~ the utPPer ~ Beds; QI' elBe the 
stl'at1gr8lll1ic poeiltdon of the 181fter UDit as to be comidered as at least partay highar 
than ollUnned iby KaZmierCZ8lk (1971). 

,00001'1'eDlCe of any ihfcher members of ithe JfirunJan all; Oatr6wlka seems im
probable. ~ibIy, equiva4enta of the Ilimes.tones wl'th the UpPer Frrasnian corals 
from BolecIlorwdce ihave been et"Oded here. On the other ·hand, the sbratigra,phic 
value of atrorna'boporoids sltudied ,by Katmierezak (1971) appears limllted because 
t'hose fOll8i;ls have IDCJII; been 'UBt!d !to deitermillle any of the .recently lPInlPosed positiOlllS 
of the Give'tianlFrastrlan boundary. 

Il'll«l, the strati graphic posi:tkln of dale Aanphiporoid Limestones of 0str6lwka 
hill 8IIld other GalQzice Hills ~ UI1iCIlear. In fact, the jpl'ablem at the GivetianJ 
IFirasil.iao ,boundary lis atm Ito be finaay emved ill the Holy Cross Mts (cf. Ka.z
mierczalk 19'11. p. 21). The d~iea arise boII!h from ,the scarcity of guide f()68i1s 
due· to tohe ditbolfacies at Itbe Mliddle(Upper Devaman ,boundary, and tram the laCk 
of any generadly aoc~ted definitiOlll. of ithe Ilatter ,boimdary (cf. also Szulc.zewski 
1971). 

FAMENNIAN 

'Nlelli'amennlao Ithlimless :in rtibe Gal~ Hills(nO\ more than 3-----4 m) :is its 
characterillrtic featUl'e (CzamoalQ 1918, 1928, 1947). Despite so strong con~on, 
the seabioo is lOOIlSidered rto be' biartraltigraphlcallly oontinuous, as llhere is full S'Uc· 
cession of :the standard blo&tratJ,greph:iJe mnes lbaBed iUpQIl lbath the ce.phalopods 
{Czamookd 1928, 1947) aDd lCOIlodoDlts (WolSka 1967, Szul'CZ8WBkl & Zakowa 1976). 
In &lJl dlhe dinsOfar in\18Alg8lted stdfooB (Wolska 1967, Nasi!ow8kl 1975, Szuiczew
ski i& Zakorwa .1976), ,tlhe FaIDfUlian s'bads ill the GaltrLWe Hills dh ilhe Upper 
PaiLmaltolepis maqlinitera Zone -oorl'espondmg to :the zeme dolIIa (cf. Szulczewski 
& Zakowa 1978, p. 65). lin all II;he SeatLOllS, a Idratfgraphic gap 0DC1.IIrS in ob! UlDderly .. 
fng part of the FameOnian, ramded" already by Czamocki (1928, 1947)~ The ' only 
significaot ow1tlrln~aInermi8lll g~ OCICUIl'S in the sections of Ute BesOwka hlu · and 
Osl\lr6wJta hilll dnvstigaled ~ly by :Wolska (1967) ' and . eovers Ithe Po1~us 
&ty.riaCU8 .'Zooes;lUle pP was d~ered dming ,the «-ecen.t stl'atiflrapbd.c l'eWilion 
(SzuliczewBki & . ZBowa 1876, p. 55, Tab. 1)., .Nevertheless, ' the Poly~us Btyrlacua . . ' . . 
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Zones occur l<llCallly in the eastern IPIIirt of rthe Gali:zke HdlJs, devetqped IIlOt worse 
than the other zones .{&z.ulJczewski & 2akowa 1976, Fig. 3). Moreove!l', stratigraphic 
admix.ttm'eB of the fauna !of Poly~thwi sotyriacus Zones ou:ur commonly in the 
Lower Bisplitbod'llS ooostaius ZoIlle (cf. Srzulc:zew*.i. &; 2akowa 1976, p. 56, Tab. '1). 

The Femenn(an exposed in the "06trDwka" quar.ry is iargely dUlereat from 
the above characteristioes. Ln :faCt, O!!lly the easotemmoet section of the quam'Y, Slit.ua.ted 
near Todowa Grzq.ba !hill, .resembles somew'hat the pa.ttern typical of the Gai«:zice 
Hms, as Jt starts wiof;h the Upper PaJ.matole(pis Illlru:gi:nifera Zone. The Fameooi8.1. 

, disa,ppean weiStwaros and IfIhe ~hip<lroid LianeetO!!les border dh-ectly willth the 
CarlJoni1.erouB. 1Jn 'the wefterna:nost part OIl ~e quaorory, .flb,e F.amennian appear~ 
once more but it is OIllly 25 cm Ibbic'k. This e:doreme ;thlmless could Il'esult Drom 
ei'tlber a unliform redulOtion in tniclm1ess of partdaJ.l8l1' mnes (be this 8s.sociated with 

. occurrence of mixed cfaunas or not), a dias,tem faaI;or, or else an erosion or corr.osi.Gn 
from above acting before Itlhe CUlIm Bed:iJmeo:Jataition. Aclually, the lCOnSidered Famen-: 
nian sedtIon OOIIlSists of but hIo birnE8'tone bedB sepamted w.i.th a shale :intercalation; 
The lower bed ~es oonodODl8 indicative of the u'PiPer Scaph~a.thus veH.fer 
Zone, 'While ,tiheu,pper ane is /to be assiened. lio an unidentified Bis.pathodus costatus 
Zone (FIg. 3). None ,of the beds OOlllpi'dBes sltra~hicaJly mixed oooodon~. Then., 
the strikin:i.g, reducliOin iJn ttblckin.ess retloots: (t) sedimentation onset in rI!he Uwer 
Scaphig'natlw8 veHfer Zone, that, is. latter Ithan elsewhere jjn t'be Gal~ ImIs, (it) 

inter.naa stratii3raphlc gap comprisilng !the lPolygnathus Sityll'iacU6 Zones, arui (Jji), 

decreased flhlcklness ,of lthose zones T~esented in the sectioo. One inayaanc1ud~ 
~hat the Il'eduotioo. in thiokiness die! Illot i"eeu1Jt from any subsequlllDlt pre-Carbioni:ferOUll 
d.adatioo; · :iJt is due to Ithe increasedoondensation _and di8Sltem faclor. 

TOURN1AI~IAN 

RE!CeIlt ObserVMioos 00 tIhe exposed DevonialJ/Cal'lboniferous boundary OOIillrm 
the Il'esul'ts of Cr1:r:mn~ (1..928, p. 56) who coo.oeived.the Lower Culm (= To.umaisian) 
sequence as ibipaa.,ttte. '1'he 10lWer part of !the sequence OODSists of ~een 8IDd cherrish 
clayey shales intercalated 'With ~ l·imeIrtones comprising a poor buJt dlar~e
r1stic fauna, Illamely "GZyphioce1'4lr (cl. fasciculBtum), oPhilZipsia (ex f1l". aequali8), and 
Cyrtosymbole (VaribOlei'. 'l1U16e stralta aTe overlaid by ~ clayey' Shales fn.f;e):,
cahlted with lydMes. Czarnocki (1928" p. , 55) found also ~ 8otratlgr~c gap e;ooy.c
the beds !With Wocklumeria, ~ the' Galttendodia Stage ("Stufe"); he followed 
O. SohirldewoJ.f in assd~ the, la~ unit !to /the Famennian. Czamodti (IDaH, p. 
55) did certa.illll1y !l'egard ~e gap as a local phenomenon Illot necessariJ.y implying 
the Gattend<llr!fia Stage ,to be lac.k:ipg 8Ilso in the nelghborbood. . 

Suli!lequent ilnvestigatioos did not siglnjllicad:ly cootribu.te to the Toumaisiaa 
strat1graphy in GaI«:zice area. '1'he lower pari of ~he Lower Ouim, !that ds ,the 'I§reen 
aa1d chel'l"ish clayey shales mterca'laIted with d.lmestones, was not observed and 
became fargottten (.2akOWQ, 1S70, 1971). iAdditiooal :I!osBils found' in i 'hale SltTata 
(O,.bwuloidea tomacemis Demanet MId 'UIlldescribed '~) lalc!k any considerable 
stlratig~ vadue even~bough 2akowa (1970, p. 9; 1971, ;po 12) coosidered them 
as indicative of the l.lipaler ToumaiBdall', blgber than the Ga'btElldodiastage. More 
recetllt investiiations aJt it'he DevonialJlCar,bonHerous boundary, oon<ldon.t Sltudies 
tooluding (Wo1sk8 1967, &ulczewsk,i '&, 2akowa ,1976), did also Illot !record the Gat
tendodia Stage. 

H~ver, NasdlOlWBikd (1975) dodumen1;ed Il'ecently rwiofih oooodontS the Gatd;endorfia 
m'age Xl "be w~ pad of Il!he ~ce 1Hi:l!B, by TodOwa Gr.z4ba, , tJia~ 'is just 
~'rilOse neJebborhood oflt.he' ~6wka" quUrY,' '1'he etalge is represented by' 
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mardy ilimestones /With tb1n shale ·J.ntercallaltions;· it is 60 cm thlK!k. It makes ~ diarecl 
cOIlbi.nua1iion of rthe llIrIdedylDg condenSed Fame:ooian from whlch deposits . the 
coosidered sfn'a·ta differ ;bUlt in their more marly tnaiure. The COIWdoIoIt fauna i3 
poor and does ndt aJUow to .recognize precjsely the zcmatm. Nevet'lt:heless, any 
CClIl&iderabile strat1igJrlllPhic ,glllll can hardly ibe expeCted 3J\; Ibhe Devoniant'CaI'boiniferI;)US 
bowidalry, as !bbe ~ fA. the Upper lBi9pathodUB co$atus Zope an mixed 
with .the "Prot<Ig!n.athous-Fauna", w.b:I1.e lthe upper IP8Il't of the sectioo (cf. Fig. 3) 
comprises 8iphonodeUI1. 

The Ga!1Itendorfia Stage has lIlot been fOUJrld in the IOOU!I."Se of the Il"ecent oonodon.t
-based bkls.tra~ic :sibudy in ' !tbe "Os1IrOw'ka" quarry. In that quarrY, the 
AmphiporoJd I.d~ are overl~ directly .by the moWed clayey shales inter
calated with iIJianestones, It'baIi :is Ibhe lower llJbhoslllratleraph1C UIIlit of the Toumaisian 
of the ,Ga.ice area (cf. C7JamQCki 19.28). It hi noteworthy, however, that the 
unit comprises ilarge amounts of py.rociastic matter .tmiknown from equivalent stuta 
of the lIl'ea; in :tad, Czamooki (1928, p. 55) observed tutfites at .Gal~ice ,but lower 
in 41he sedtion, tnIaIIllelly iI1l the WocIkI1wneria stage. In the "Ostrawka" quarll"Y, the 
unit is varleJble in thlckmess but nevell" e:xceed& 6 . meters. m; . is usually ktl,partiot.'l 
with the aniddle 1Parr!; represented !by yellow and ·rose Hmestoces !aJ!tercailated with 
shales, /Whereas lianestOones are absent from 1bQt-h the lower am awer plll'lts. Locally, 
singulaor thin cakereous Jayers OIl" JOOduiles may, ' ·however, 000UIl" at the base of 
the section. 'Dhe lower part of 'llhe unit decll"eases oomidell"ably IiIn thiCkness in 
places and the ~e-I!Jha1e membelr may even border direatily 'UIPOn tbe ~nJtan 
(Amphip()roifd Llmeet.ones). The mMdle pm of the tmi't ~at~ 150' <:m in 
thiolmess and ~rises a few limestooe in'teIlCalaitrioos. ' 

The anoIitled lC'layey shailes .lntercaIatted wdtlh limestones oVelrlie usually the thLn 
(25 cm) Famennian, borderq upon Nhe to.p of \the Bispa'tbodus costartus ZoneJ. 
However, they 1oca.l!ly overlie directly IIlhe .Armphiporoid I..d:rne&'tones just as tit was 
already recorded by CZI11lIlIOCIsIl (192)8, /p. 58; 1933, p. 32). 'Dhe conod.onts came ex
clusively from a f.ew Toum.afsian calcarreous intercalations. The most sig;nif·icant 
stral\;igraphk:arlly faUrna derived from II1llterca1atli.ans close to the top of the Devooian, 
namely firorn 70 cm aDd 20 cm Iahove ithe Ilaitter boundary in ltwo secltioos, respecti
vely. In both the cases, rthe faUllla comes iram the second lowermos.t· Tourrnai&ian 
intercalalion and indicates the ScalJioguathus an.choralls · ,Zone. When compared to 
the coood~ 8m:ceSeioo. at a3elgium (Groessens 1974), the a.nvestigated 1auna cor
respoods 10 the Do~us lalbus Sub~, .that is ·the [owerm<l8l; &UibzIoIIle in the 
trlpar:tllte 8ubdiv·ision of Ithe Soali<@lathus a.nchoralis ZOIne. '11he more diverse of 
the two samples oompr.risea aJd:' the forms typical of the Subzooe, 'inoluding: 

DaUo"nathu8 latus rBrllD80ll " Mehl 
DoUyma bouc1ccz.erU Ck'oeaiena _ 8c4Uo"nathuB ·anchOf'IJIt. BrBDlOD • Mehl 
lltndeodelZa se"ll/armt. Bi.choff . 

G1I4th(ldu8 antstezG1Ius ReD'oad " eoott 
G. deUc4tu. BraDllQll • iMebl 
G. BemtQlGber Blllchaff 

PollI"1I4thU8 commuma communt. BrMllOD • Vebl 
P8eudopolU,,1I4thus trian"UZus trimlgulUS Vogea 
P. trian,""u. pmnlUuB VQIeII 
ScaUogn4thus onchoralfB BraDllOD • IMehl 

One may. then COIIlClude 1lbat iIlbe . ibese of. the lower lithoStratigraphic unit of 
the Tournaisian of Gah:zjce area ocaun mos.t probably wllthln the SealliDlnathus 
llDICIho;raa.!s Zone COlU"~iDg !to rthe zone Tn3c of t.he ·Bel!gi!.IiD ZOIlation 8cheme 
and heoce, rather cl<lfjely cto the rt.op . of the Touroaisien. Thus, .the ' ~raph1c.
~ap below rbhe TOU1'I'l8isian ICOOlIPrises at ;its maxdmum (Fig. 3) the entire Firasnian 
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(or JIts large part), entire ·Famenniao, strata wflth iWle "'.P.rotQgnathodus-Fa'Ulla" (ap

Pl'Oxilmate equivll'ld of iUle zone Tma), aDd most of Itbe Tou.r.n&1sian. This :Is tha 

lm'geslt gap faund .tn rtbe .oondensed seqUEOCe abovetbeDevonian carbooate plaltform 

of the Holy Cr<lss MtB. 

Flg. 3. HlfatUBes in some seltdled !PIl'Ofiles of the UPPI!Ir Devonlan - t,.ower Carboni

ferous. condensed seqI1tl11l()e fa Ithe Gil~lce sYIIlcline 

Data :erc.n ToclOIWa..an~a bJU. baled 011 iNa8110Mlkl fll'll, relnterp-ate4), from Bell6wka .hW 

on WoIRa (1M, reiDtel'lPl'e1led 1)7 Szu1cze.WIIIId &: z.akowa, 111'f6), IID.d from the IICII1th-edt pOl'1; 
of tbe Gab:zice Hill. on Bzulc:zeW1l.ld " 2alll:owa (lII'le) . 

J depoIlw, ii DOI1~cm, 3 abrdiloa, • determinable 'bi08lJL'aUgrapbic boundlrie8, 5 coaodont 
. a~ derived. from. older aone8 
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SJ!lTlIIMIEl'N'llARY D1BCON!1'IIiNULTIFS/AND THEIR 
PHYSICAL MANIFESTATION 

CzarnOC!kd (1928, 1933) foUlDd two main stratigraphic 88JllS in the con
sidered sequence in Galt:Zice area, namely {i) hetween. the Middle Devon
ien and the ,Famenni8n beds with Prolobites, aDd (ii) between the -u,pper 
bedswilth Laevigites ' or evetn ,the Middle Devanian and ,the Lower Culm. 
Origirul!llly, Crt.al'lIlOOkd (1928) ~eived the latter g~p as OCCUI"l'ing above 
the Wocklumeria Stage; however, he reinterpreted subsequenUythe local 
strati~aphy basq upon the cephaJapod fauna (CZ8Il"OOCki 1933, p. 31) 
and transfenred lto the Laevigites Stage (doVP> the strata assigned pre
vioUBly to the Wooklumeria Stage. 'l'Ihe gap! were interpreted as reflect
ing transgressions of the overlying daposits, and referred to epeirogentc 
upliJfts corl'EBponding to the Bretonic orogenic subphases. 

The prESent conodont-based biostiatigraphic investigations result in 
mallring the image of the geological structure more complex (Fig. 3) but 
nevertheless, not in changing tiJl5 fundamental obarac.ter.istics. 

GIVE'l'IANflJ' AillD:NNIAN DlSCONFORMITY 

'Dle Famenmato. rto Giveotlan reIiatioosht> in the Gal~zi..ce !HIs <MI8 ver:iously 
~ In the geo1<lglca:1 Jditerature. Czamocki (1928, 1947) Tegarded Ibhecontact 
as secJimentary, whereas :IDWtatllrowaki (1958) claimed :Lt to be of Itecltonl;c nature. 
The preaeot au'thor &upported the former ClPinioo. because of the following reaeons; 
Firstly, ~ lFamennian starts wtllh the same oeonodont zone (Upper Palmaltolep.is mar· 
gloifera Zone) a:tltaining blIt some tens 'Ceotlmeters in !tbickness, over a dls.tance of 
some 2 ikm; ane C8IIl obardly ex;pect tba.t a longitudmal fault cuts down the Frasoian 
II4lid lower pant of the Fmnennian so precisely ~Szuk:zew&ki 1971, p. 77). Secondly, 
the deposits at. .fIhe Pa1Ima!tolllPis marginifera Zone wrm in places smaLl neptuma.!l 
dykes peoetratlng :the .Amphi,porQid Llmesltanes (Szu1czewsi!;!. & 2akowa 1976, p. 65). 

The COIlItact of :the Amphlporoid Limes.tooE!S with the Famermian, as eXip06ed iIll 
the "OstrOwka" qU8ol'1l"Y, . does not only oonl'irm ,that Clpfnion but also it throws much 
light on ;the CllWSes far: the &ilratigraphic gap between the Givebl.an and the upper 
pa1't of flhe Famenniaan. ' 

There is no ~ar coofIoomdty beiween the ~1ri;poroId LIims'tones and the 
overlyj:ng ,iFa.mennian and/or Lower Caa--boo.iferous (Fig. 4). The well bedded Amphi
poraid 'Li.me6tones are sMgh'lily 'bent and lCut by a :m!llt even sudace. The Famennian 
and CuIm are bedded parallel to !the unccmJloa:mity surfaee. Then, the re1ati<mShJp 
of !the Fameilnian - Lower CaiJ.,boniferws sequence to ,the U4lderJ.ylIng ~old 
Lhnestones is of disoonfoTmity itype. The Givetian ,top surface does wllia11y not 
display any peculiarities. In places. ibowever, oorr<lSion cavities coated with ferrum 
ox.ides 8Jlld filled with. iFamermlan aimestones penetrate the Ibedrook dOW!Il to 15 
cenUmeters. The ISiIIlOO'th 8UNace separalting Ithe FamenniQn £ram ,the Givettian .is 
also· samEltfmes ,~vered 'With. brownish ferroxddes. Neptunian dykes occur but excep
tlODa!ny; however, smalil caV1iltes fil1led with ilDltemal sediments occur fulcally down 
to same 25 cm below and hEmCe appear ll'el.aIted to the ~y sudace. 'Everl
t.llOuIh boIth ·lthe Givetian. and F.ameonian dEPOSits a1"e marine limestOnes, they are 
clearlly ditferent in facies. ' 

T.be upperlIDl1;' Pdrtion d. the ~qiliporoild Llmestones';takeS '!lIPPeamnce of 
.m~ltic limestones rih inabundaDt ' f06Sils. some · am.phlporoids may occur up to 
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We tern part of the quarry "Ostr6wka" at the Gal~zice Hill 

Visible .is disconfonmity between (1) the AanphitPOroid L imestones (Givetian or 
lo'Wenmos.t Fra nian) and (2) the 'Uppemnoot TOU'l1Ilaisian (Scalio~a:thus -anchoralis 
Zone). In other places, the lenses of he Famennian overlie the disconformhty ~u'l"fa e 

below the Tournaisian 

M. SZULCZEWSKI, FIG. 4 
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the discOlll'formity surface. 'I'Ib-ere are some intercaJ.ati«ls of calcareous lamillit~ 

aanocg the micriltic limestones and fine cakareniotes, pa'SSing !.Ii plaCes ·!alto fine 

s:tromatalites. Thus, the ArqphilPorold LimeStones I\Jllderlying the II1noonfocllrity sur

lace are cel"ta.in!y . of sbaHow-4WlWter origin; aclUlllllly, the sedimentary enVi.rownent 

could even· be iOterttldal zone. 

In oonkalft, ltIhe Famennian is Il'epresen:ted by da:rk-grey ~ llineetonea 

with abundant oerinoki debriws arid clymenid shells. The large amounts of crinoid 

matter make the rock d!ilfterent :from the typical peIagiC "Cephalopoden....Kalk". 

One miebt wonder whether the unoonformi:ty does occur between .the Givetian 

aoo the Faanellnian., or higher in the sedti«l, that is between the Fa.rnennian and 

the Culm.. In fact, the Culm overlrles .in places dir~ly t4e Amphiporoi,d Limestones 

(IDIg. 4), :the COIIlI'Ilact being sedimentary. Nevemtheless, one may ·recalil. the OlCCll'lT~e 

of a thin. Fa:meB!liaal cover IalIfO in ao:'eas 'W!here the Amphiporoid Lirnestooao;; are 

degraded more considarablylbban .us.ua'JJy, which iDdiicates cleaI1ly 'thaJt the uooo.n

formity sm.faice is, indeed, !below ' the FameIlllliari. Furthermore, Ithere is the largeS.t 

stratlgraphic gap iJn the sequence usooiated IW'ilth the most dramatic change ill faciP.3 

at Ithe GlIvetlian?/Famenni!IID bowndaa:y. 

One ~y claim. <bhat !the disocarJWr.mity re;;u.llted from an up'ltU following 'lobe 

shal:low-IWater sedimentation of the A.mphlportoid Lim5'tooes. Th.is WOUld be a lOO'll 

blook~YIPe uplift oouslng but a sligbt tu.tiJn.g of 1;he Amphiporoid Limestones. An 

emersian could take place alJtbough a possibiHty of shalllOw ItUibmarkle oc·!gin· of 

the d:isconformid;y cannot be rejected. 

The thickness of abraded deposits can hlardly ·be estimated. As judged from 

a geometnlc l"econstr.ufCtion of the folded AanphipOll'oid Limestones, at least 10 ' meters 

O!f the roCks have been /taken oM an places. ' However, '·the 'UiPlift is IDk>t !precisely 

situalted in time. In srune sections (Fig. 3), the gap is at ileast lParlly 'related to noo

depositioo in&tead of abrIasion. This Is eviderlcEd by !l;he OO5et ()(t the Famenniwn sed.{

mEllltaition din the Upper ~athus velikr ~one 'here 8Il'Id ther.e, whereas 1n 

a close neigbborbood Ithe sedimentation of 'Similar cepha1Opod J.ilmes'tones started at 

the same :flQlt depoeitillllnal surface mucheaa-lier, namely i.n the Upper Pa:lmatolepis 

margiinifera ZOIle. lThus, some areas (F~g: 3) .of ,the unoonformity sudace ll'e.PI'esented 

nondepoelitiollal surfaces ad; aeast since the Upper PaJJma.tolepis mar.~irfera Zone 

through the Upper Saaphignathus velifer Zone. POSSibly, sueh IOOIldlltioos extended 

earlier, just after ct!he "inUlDdatilOln". of the !UOOOnformity sUrflllCe, all over the mveJ

tl,gated area. If mat, the Upper FirasnJian cOUlld be stmtigraphWally condensed, as it 

is all; the adjacent hl.m of iMiedrzdJaJnIka. 'r.hus, rohe extent of .the pre-Famenatian degra

dation rmigbt actually 'be much less than it appears, owin.g to sltra'tigraph.'ic conden

saticm and lIlorxiepa;ition ·precedd.rn>g the IPOSsible emersion. 

FAMENlNIAN DIASTEM AND RELATED PlIBNOMENA 

T·he Famermian diastem oocurs in the iPolygnathus s;tyrJecus Zones. In fact, 

there 'is a conltmuQUS s1.1tlCElS&ian of the bklslbratig.,hic rrones irn :the eastern Ga~

z~ HmS (S2lU.lczewskl & ZakO'l\'Q.197~); at Bes6wlka and .Ostr6W'ka, the OOIIlodon~ of 

the .·Po!Ylllathus &tyriacUSZOnEs Occu~ oiny as ~ 9h"atigrap.hi~ admixture in the Bi

spathodus . iCOStatus Zones (et. IWOlsk8. 1967, as reillte.t'Jpreted by Szu!~~ & Za':' 

kowa llrnl), ailItbough a palSibiUty of sampling !the ZOIlatlboundaries caonot be reject

ed (cf. Szulmewslk.i & Zakowa 1976, !p. 66); there is a hiatu'S or s-haly lPantl.n.g in the 

westemmoSt pao:it or !the "OsItr6wlka" quarry, ' Ba indicated above. .The phenomenon 

is not manifested physieally I8IDId rhenCe, ttt can be' demonstrated exclusively witil 

the bi!oSbratilgraphic method. In lPariicuO.raa-, !the hia!tUB comprismg at least three stan~ 

dard conodoll't zooes is It'epl'eSeDted phyWicaMy by a mere bedding ' plaOO 8IDd.Io£ shalY 
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intereaLatdon. When (lQtlSidered :in dYlIllB.mioc terms, this is a ~letely, hidden hiatus 
Of Hadding (195B). 

The a~'1lJ.aceous layer separa/ting the limemone beds aIti1lributedto the Upper 
Scaphigndlws veO.ifer aa:Jd the Bisp.aJth'lldue COSItatus Zon~ ;respectively, might also 
be regarded as a caIm""Warter rasdduum after a submarine-corroded calcair:e.ous sedi
ment '(cf. Hadd.:ialg 195.$, !p. 61); or even mOIre plausibly as en effect' of a near-cessa
tion of lime ,mud IProduabioo., tor a long 'tIime, representing thus near-diastemic con
ditions (cl. Hookel 197a, IP. 26). However, tfue conodDnt absence f'l"om the layer would 
then be halrdly eXIPlaiJllabIe, smce conadoo.1a :might be ex.pedted to occu.r more abun
danbly !In the clay than in the' adj.acenlt limestones due' to the lower 3OCumuIatw.'l 
rate of .clay. IIll ;facl, the COIl'ISIideI1alble chemical resistance of ph<lephatk: oooodonts 
makes :iJmplIausilble a hYlPOthesds ,of CiOIl"roodon-indwced dissolution. On the other hand. 
canodonts could ~o ,be meahaniJCaJly washed ott to some conternpO'l"aneous or 
slightly younger areas of calcareous sed'imentatlO1Il. ~his hypothesis is, indeed, sup.p
orted by the !OOCurrence of !the OOIIlod.onJtB oif that age akimiXltured to YOUlIlger zone" 
i<n some sections (EliIg. 3). 

Be it one way Oil" aflllOl1>her, the .restricted geographi'Cll'l spread of the wlilthdn
-Famennian diastem indioates It,hat it 'l"esulted ~in a pattenn of some chemiCal 01' 

mechalIlical' :ladors irlsItead of tecofx:m'iatJ. upli£t. TJIan, this .is a submadn,e Illondeposi
mon gap (F.iIg. 3). 

DEVONIANITO'URNAISIAN DISCONVOBiIIlTY 

Geometrical:ly. the IbouOOarybetlWeen the Devonian and the Tournaisian (start
Ing wilth the ScaJiognathul3 IIIIlchoraIis iZone) is of d~nformilty tYlPe. Ln fact, the 
Toumaiisian 'j,s 'bedded pamOleI ;to the 'bounda·ry, while it borders ~ either the 
Amphd.p«did Limestones, or If:he BispathodlUs oos1lad;us Zone of "'he Famenman. 

Cz8ll"Ilooki (1926) ll"efelU"ed ,the hiatus babween !the Famenn:iatn or Middde Devonlan 
aOO the Lower CuLm 10 epeirogen.ic Bre\;ondc movemen't6 of the 'Nassau subphase and 
to the OuLm traJ!U!gression. ' 

AatuaiHy. however. it awe&rS 'improba/ble /that iIIhe dil!.coo.fOl'IIl1ty resulted from 
a typical SUCICIeI1SilOlIl of emersion, abrasion, 8IDld tra~ion. The V'lwllalbiD.ity in 
thiclmess !of Ibhe l.lIIlderlying Famenna8iIl is Ill<llt caused by ap.y S'Il.bseq.uent degrada
tion but iby a V8Tiation in OOIIldensation aald diaStem factor jnten~ity. The Culirn !rests 
upoo, eilther Ithe .Am,pl1d,pOlraid iLime&tones, or the FamennialIl Bispaithoous costatus 
ZoIIles ibuit never upon MY lower zone ot ;the Famennian. There is IllO evidence of 
any p:re-anchiOlralis abrasion aUeating the F.aanennian; whereas ,the looad. sedimentary 
contaots ,between the Tournaisian a.nid !the AIIllphiporoid Limestones are probably 
re1Jated to same ;pIl"e-FameIllIIliWl abrasion and ;f;o the original absence of Famennian 
deposiits trom same areas. In facit. Ithose p1Jaces wilth Famen.nian rocks lacking at all 
do not make ,any elevaotions of the pre-Toum.a.isian 6ubsltrate; the unOOnformity 
surface is flait. One may ,CCX1C.lUile bit lIhese are noodeposition areas parsistllng at 
leest throughout the en.tire iFameOOdain (:ffiig. 3). 

The only IPhysicllll malIlifeetartion of Ithe IIlOndepo6ition ,before the SoalioglIlathus 
anchoralis Age is in Ithe Iform Of ferrugineous pavements covering 'the top surface 
of the Gi.vetian, and red hemalbDUc i~lj;ioos in the top peIIt .of the .Amph1pOlrtOid 
;Limestones. "Dhere lis !D.O pecuJ.iIar m1crocreIie.f at :the \III.CO!lformity surface to ev:idence 
any corrosion. 

,The universal i.n the Gal~e Hidils (ex,cept .of the sec.tion by Todowa Grzlloa) 
abseIllCe of sltra'ta ,dh Ithe "IPIr~a.tbodUB-Fauna" and of the lOWer pan of the 
ToumaisialIl (all the ZOIIl6S ~ow ithe Sca'liQ&lIiathus anchoralis Zone; cf. Groess~ns 
1974) does ~ apjpeail" relaited to' 'S'IlIbmiarine noncleposl!tion'. ' 
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The hypathesis xeca:llling submarine nondeposition without any emersion a:J.d 

abrasion ·to explain the dlscoot.orrirlty between Ithe DevOOiian and ·the ScaUognathw 

aooboralis Zone is alsO adichlionaMy Sl.IR>Omed .by· 'the peLagic or aIan<l&t pelagic na

ture of ,both the Famermian end TiownnaisJen deposits aooum1l'lated probably in deeper 

parts ~ i ·he iphQtic 'ZOIIle, and by ,the pelagioC nature oJ. (the strata equivalent to the 

gap as observed in adjacen't lIections. 

Then, some misunderStllnding mlay foUow bIn the .term Lower Culm tr4'1/.1Jares

siOn over the WOcklumeria lStace or ,the Middle Dev<Jllialll, as infIrodueed byCzar

nocki (1928, p. 58; UJ33, !po 32). Act.uallly, the !term recalls Ithe Culm to Devonian 

relatiOlrlSbip and it is meant Ito <klsigrrate ibIit the hiatus sE\P8l'8tlng rbhem. WhIIl't is 

meant is ooJ.y the appearance of deposti<bs. Iit. doeIs not refi.eot any actual ma.rkle 

t.r8llBlf,re6Sian, since the Femeum.iaaJ. seld:irnentation, the nonsedimentaUari resu1tJ.ng 

kl <the hiatus, end the Culm sedimeQtatliQn itoak an of lUtem place wnder sl!bmarine 

condiltAocs; and moreover, the hiatus ItseJ1 did not result from any regression. 

The caUiS8i1 relaitdOllShip of the IiiIrlUlS ami Lower 0u1m '':tl.'lansgressi'On" to epeiro

genic movemem&, as claimed by Czamodki (1928, p. 58), does a'lso appear doubtful. 

One .must DOt recall any ~~ ;to accotmt far 8 d:isconformity. In eontraSlt, the 

lithology at bobh I(;!he sfldes of !the oonsldered diSCODformity surface indicates succes

sive deepen:ing ol the basin,- whiJ.e Ithe Toumaisian fades develqpmeanJt lead even- . 

tushly !to the Itormaltion of radiolwian cherlil end :the replaamlent of ICaI'booate sedi

mentation 'WIith dayey one. The pToblem of a considerable change in faci.es at t·he 

DevooialllCal'bonoiiferous iboundaTy broadly meant ~s .to be a regional one 

and heDiCe, caused .by much mare universal processes than local epeirogenic mo

VemtllD:ts. 

WfIlh the above a.reuman't t¥en initio aClOOUllit, one may aleo COI!l&'Ider the De

vonianlCarb:mHerous boundary at ,Gal~ice; in foot, -the Ilatter problem awear~ 

somewhat dloudy and is usually treated .i:n <terms of "transition of the DevOlOl!an into 

the Carboniferous" or the ()C1.IIfl"ence of "Itra.nlrlfliooal beds". Actually, three basic 

poi!n.t>s are to be lCIOIlSidered: (i) presence ar: absence of fullsu-ccession of the standard 

bioetretlgraphk: UlDli.ts at the iDevonian/CarbOllli.ferous 'boundary (problem of bl.a;tra

tlgraphjc oonfilllu!ty); (it) preseIliCe or abseDICe of a cOIlS;iderable cblmge in fades 

at the bounduy (problem of lfeaies ICOIltmulity); and (iii) lre1ationsh41 of possible ~Hs

continuities to sUbsequent :tectonics. 

In IIXKJ6;t sections, .cOIlltilnuous succe.s8iolD. of .the conodont 7J>nes nlnges up to ~he 

Middle ;BispatbodU19 ~U19 Zone; whereas ·hlgher 'ZOnes, up to the Siphonodella 

Zooes, 8I"e UlJlUaIlly oonsideNllbly oondeosed or absEnt at · all due to i1.ocal diastems. 

The taxa ia:IIcIlcalli.ve of /the "Pro1;ogD.athodUl9-.Fauna" mterval occur in but a s.ingle 

sample taken at Todowa Gr-Ullba and comprising also IOOllOdoots of the Bispathodus 

cos.taltus Zone. There are also the Siphooodefthl Zones a.t TodQIWa Grz<l;ba. 

At the IDevonianlCaI1booUerous boundary, a sharp change in lltbo1.ogy OOCUl'S 

exclusively in sedtioos fWhere .It is accentuated by a hiatus. In more coIDjplete sections, 

there is but an ilncrease in marly ma1lter coo.terlt at the bourulll!t'Y. OVer .the carbo~ate 

pla.tform (Fig.'l), limestone imercalations range commonly up to the SJphonodeUa 

triangu1a inaequaiis Zone (BolechOWillce, Dalnia, Mdedz.181D1ka, Jablonna) IWd even to 

the Scal~ ancboralll Zone at 06trQwtka lri5l1;·:WihUe radkUrian cmertts ~pear 

but higher in the sectfioo. 

The stl'atieraphic gaps at !the botm<:taxy resu1ted kom subaqueous no..'ldepo

sit-ion. Then, iIIhe It'IePlacement of calcareous sedimentation typicai of the UPiPer 

DevGnJan witib clayey....niceous sedimentallion in tlhe Q&lPer part of the Too.rnaisian 

\W8 noel; caused direat:ly !by any tectonic :upIIUt; in COOJtrast, lit !reSulted. from a r«lew

ed SublildellCe fdlawing prev.dous loog-ltemn !tectonic stabi1ill;y. Ln the Tournaisian, 

the sulbmbrine threshold formed at . ·t~ Ibasemerit of .the cal'lOOnate .platf«m had 
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d.l'OW'Iled; thereafter, Ithe Lowe.: CUB ee-p'ained claatic secIimenteJtioo started in 
the area due .to an inorease in .morpholo,gilc8d gradient in marg,wal pOl'l1iicmS' ot. . ihe 
basin. 

:t.OWER CULM/CARBONlFEBOUe LIMESTONE ·BOUNDARY 

Czarnooki (J.9IZ8) r_rded the Lower CIrlm as the TOllrnaisian higher than the 
Ga'titendodia Stage, and d:he OarIbaniferous lJimestone and U}:Il6r 0uJm as t·he 
V1s~an. Later investigaltioos of vaoriousif<lSSH groups of .th.e Carboniferous Limestone 
demOOSlbrated :that !the unit :represenlts hut the ~er paJ1 of the "Vaseen (cf. Cza'r

. nieCki & aZ. 1965; Fedorowski 1971; Zekowa 1971, 1974; Czarniecki 1973), eventhough 
there is no uoanirinty a1I Ito its preC!i&e age. 

The new . straltfrg,raphic oIl'ttdlUltion of the Carboniferous Limestone and . at the 
. same :t.i.me, II:he pers:Jstence of !the o.pinioo· aBsignmg the Lower Culm to the 
Toumaisiatn !implied a tliiatus 'betrween bal;h the units, compri1Jmg the lower part 
of the Vis6ain. .As )udged f,rom ithe g~iatites (Czar:nieck:i 1973, Z~ 1974), th~ 
Cl¥1':banifeI'OUS Limes.tones starIfIs wi.th the Goni.atites arendstd"ia ~!il .. (Goa) equi
valent to If;he .Belgian .zooeV3b. If so, the .h!iatus OOIIlprises the 'ZOnes VI through 
Via. Acco.rdiIng /to Zakowa (1970, jp. 20), the hialtus resulted' from th~ teo1xmic na'bure 
qf the contact iOOtweeaJ, the iLowerOu:1m and iWle Cal"bOiIliferous iLilInestone. 

The age BJt1lribtutioo. of the ~iferous Limestone is, indeed, documented 
w:ilth diverse .tlossils; in OOIntrast, ithe ass'ienmen,t of ;the Lower CuIlim. of Gal~ice 
area Jto Ibhe Toum.alisianis SlUbstatntialted WIi/th .but a few fossils derived almoot . 
edbirely from the !base pari of the unit . .And yet the LowerCulm attains at least 
Goni itn its ·maximum thickness (Zakowa 1971, p.' 12). One can hard:J.y accept any 
straltlgraphi<: attribution of the unit 'based UpOIll fossils lCOIXlilng eXlC'lu&vely fu'.am 
i15. lower part . 

. The present S'budy does lOOt sUWly &lIlY data finally solVliln.g the problem of 
the geoaKlglcai agi! of the .top part of .tIbe IJorwer 0Wm. One may but claim that 
since the Lower Oulm starts rWIWl the Scaliognathus anchora,1is Zone . (i.e., the 
upperm,ost TOtl["naisian), the .\JAlet" paJItt cxf ;the Lower Culan (i.e., ,that one with 
the r-adiolaTiBn eber;t&) is aJoready to be attribllted to the V1sean and therefore, there 
is DO s~i!fi<3l,t hiatus between the Lower CIl1m and ttbe Carboniferous Limestone •. 
Slig·ht itectondcalll"Elliuotions can, of coUme, rbe expected art; Ithe Lower. Culm/Camoni
fex-oui! Limestone boundarry becauSe of theh" differential oompeternoe; rneverr·theless, 
those reductions should Il'OIt be so oornslderable as ,they are comllWllly thought to be. 

REMoABKB ON ~WNIArL CORRELATION 

Other serious ddificullties arise .when correlating the section of the 
Gal~e Hills ·w\ithother sectiQtl1S of the Holy .Cross Mts. According to 
Zakowa (1970, Tab. 1; 1974, p. 7), the Toumaisian of the GalE:zice Hills 
is rePresented entirely iby the ZarQby Beds comprising·l'add.olari!Ul 
cherts. As shown both by Czarnooki (1928) and the pr~nt study, 
t1)e lower part of the Lower CuLm is actuaHy . represented by mottled 
clayey sha:1.es intercalated witlb. 'limestones and hence, it resembles 
in lithollogy the Radillln Beds rather ,than the Zar~by Beds. The Radltn 
Beds have been distinguished. by ~ (1970~ Tab. 1) at Bolechowice 
where they ~ise the conodOnt fauna :ifndicative of the Sirphooodel1a . 
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Zo~es (cf. Frey~ & Zakowa 1967); whereas.the P<Brlble. Radlin Bed$ in 

the western d.d~iCe HUds start UsuaMy with the Scabi.ognathus ari(:~ralis 

Zone . . The base bo~ndary of the Za!r~ Beds is then to be tTaced much 

higher than It Was claftDeti by Zaawwa (1970, Tab. 1); maybe,· the unit 

should be art l~tP8rt1y transferreld to the Visean. . 
'lllie prec~ stra.tigTaphic ,position of the so-caJJ.ed Toutnaisianin 

other secldons of the Holy Cross Mts atppears uncertain, as no conod.Onts 

or goniartites have been. found. Then, any si:lratigraphic correlation is hut 

tentative. 

CONCLUSIONS 

New observations made at OstrOwlka, GaI~e Hills, do . generaHy 

confinn .the Upper Devanian-Toumaisian lithologdcal seqUJe~e as claimed 

by CZam.ookd (1928). However, the better ex:posures anldthe 'USe of 

~onodonts permitted more precise general stratigraphy; on this basis, 

the hiatuses are more preclsaly determined and new dnflerpNrtations of 

the disoon:formiIties are presented. 

A few meters thick · condensed sequence covering the Amphiporoid . 

Limestones ranges at d'b3 IDaxdmum since the u.pper Pal.m8.to!lepis "margin i

fera through 1!be Scafulgnathus anchor. Zones. . Its tQp ma1"ks the 

ultimate dlisappem-ance of carbonate sedimentation. replaced w.iJbh the 

deposition of clays and. radiolarian cberts. 

There are stratigraJPhlic ~ (tba-ee at maxim.um) w.ithin 1lhe sequence, 

varying an Ibotih the laIter8ll and yerttiicaJll1'ange. The :first gap occurs aiways 

at the base of;the Famemria.ni dt ranges since the Givetian. (or lowermost 

Frasnian 1) .through the Upper PaJmatolepiB'marginifera Zone and locaUy, 

even up ;to the U~ Scaphignathus ve1if« Zone. The second gap occurs 

witlbin the Famenn'ian aJDd carnprises the PolygMfthua styriacus Zones; 

this as completely hidden h[atus 'l'eICOgDimble only lbiosbratigra!phically. 

The third gap OCCUl'\s at tbhe ·base of .the ScaJiognathus ancboraiis Zone; 

it ranges down to 1lhe Bispathodus costaItrus Zones or even to bhe tQp 

of the .Aq>hiporoid Limestones. . 

An the gaps resulted from processes coatempoo-aneous rt.o the Devonian

...QwbonHerous sec:limeIntaJtion, !D.ot from. subsequent .tectonics. The variabi

lity in :tbick:DeSiS of Itbe Famennian nmging between 3-4 m and 25 cm 

(or even total reduction) IN:Sulited from internal diastems rather than 

from post-FamEmn:ian degradation. 

The gaps have inBOOaIl' been interpreted as a reflection of epeirogenic 

uplJifits. !related ,to the Bretanic tectoniCs. HoweVer, st1Ch. a: . nature can 

be, ~ ascribed only to the discoil.formity between the Amphiporoid 

. Li~tones and the· U~ PalmatolepiS margiliifera Zone, diap14ying 
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effects. of sU<X:es8ive up1dft lfesuJltiDg !in a . slight ti:1!ting, emersion (1), and 
abrasion . 

. The gap; above rthe Upper Palmattolepis mar~riifera Zone d(} not 
show. any direct lfelaJtionSbip to tectoiucs. AIlmost all the stancimd oonodont 
zones alfe locaaJ.y IPrelSent in. one or aIllOther paI'It of Ithe Qal~ce Hills. 
Theusu.afl,ly absent Polygnathus. styriacus Zones &ppen nevertheless ~ 
stratigraphreadmiJdtures m high~ lZOOles. Only those zones (or the 
Polygnaihus communis carinus Zone) comprised. between the Siphono
. del1a Zanes and the ScaJli.og;narthus anchor. Zone have not heen found 
in the Gal~zice Hills. PoSsibly, however, the latter interval is equivalent 
to :that part of the· section laokmg !ldm~tone intercalations. There is a 
change in faoies in the condensed. sequence, the oephalapod-crlnoid 
limestones lbeing successively replaced rih true 'pelagic limestones. 
. One mayooncl'lllde that subaqueous regime persulted an the area'~

tlnuously smce t~ Palmatolepis marginifera -Age tln'Ough the Sca:1iogna~ 
thuS anchor.' Age and ilal\;er on. There was a variable,mosaic pattern 
of sedimentatiOliand lllOIlSedimentatiOll1. The nonsedimen..tation was' pre
valent 'during sOme ,time.:.spans, laB e.g. the Polygnathus '" . styriacus Or 

SiphonodeMa Ages.· 

The presenlt study of the' Urpper"Dev<mian ood LowerCarhonif.erous 
of. the Gai~ceHiJiJs Shows clea!['lly that the slimple model "gap tneam 
upl~Tt" and "sed.imentatiO'll means sulbs.i.dence" cannot be 'uncritically 
applied, especially' to . condensed sequences. In. fact; a st.r8Jligraphic gap 
appears !in such sequerrees aa a normal a1though extreme refleetiOlll of 
a decrease'm sedimentation rate down to irts cessation.. Thela"bte!r:'proces'l 
is :eXJpreSseddn." a sequence of ibiostrartigraphic phenomena: condensation 
with normaa"fossil succession, .!inlixed, fauna, and :£i1iaJ.ly lOcal diaStem. 

AcknoWiedgements. The aUlthor !is most grateful to Dr. J. Giiejewski for hio 
help 'W'~ saompling the 1WB1il oIf the "Os1lr6w'.ka" QUaI'ry. 

l'l'l8titute of Geology 
Of the Wa1'8Gw Unlver8ity,' 
" Al. Zwirki i Wigury 93, 
'03-089 War8zawc, Poland 

iREFEREN~" 

CZARNIECKI S. 1973. Gonialtites £roan Carboniferous Li.nles.tone at G~~zice (Holy 
Cross MoulO/talilns). Ann.' Soc. Geol. Pol., 43 (2), 227-a48 •. Klrak6tW .. 
, KOS'I'IECKlA. A. & iKlWIATKiOWSKI IS. 1965. Horridonia horrida (So.weiby) 
:£rom !the. Zechste1n 1COI!lgl.000era'te· M_ Ga~ - Holy ClUiIi! Mountains. Poland_ 
Ann. Soc. ~ Geol. P<X., 36 (4), 467--475. ~ Krrak6w~ . 

CZARNOCKI J. 1916. Miltteilung rwr Entdeaku:ng voo Kair,bon-AJb.LagE!lrungen 1U11 

PolndseheQ' Mit~~biige. C.-R.S~a.nce8 Sac. Sci. Varso,,~, 8, 953-:-975 •. Vano
vie. 



DEVONIAN/CARBONIFEBOUS CONDENSED SBQ11JCNCE 297 

- 1928. ~ de la strllltigraph1e du Fameonlen et du CarbOilUere lnf6rieur 

·d8lllS iIes P8Jiles oocidentale et cend;rale diu Massif de ste Oroix. C.-R. Seances 

Sef"U. Giol. Pol., 21, 55-5Q. Varsovde. , 

- 1833. iStrallg;raphie des oouches llimiuOtphes entre le Devonien et" le Carbooi.f6re 

dImS lee enVliLrorls de Kowala. C.-B. Seances Serv. Geol. Pol., 35, 31-34. Vtilf-

SONie. . 
- 1947. Pmewodnik XX Zja7.du ·PolskiegO Towarzysiwa Geologiczmgo w GOcaeh 

Swi~zysIIdch, 1....,.18. Panstw. SluZba Geol., P. I. G., Warsozawa. 

FEDOROWSKJ J. 1971. AulophyWdae (Tetraooralla) flrom the Upper Viseen of 

Sudetes and Itlle Holy Cross Mou!I'Lta0fn6. Palaeonto!. Pokm., 24, 1-137. WaT

'SZ8IWa. 

FREYER G. & ZAKOWiA. H. 1967. Faanennien OOIll()(Ioots from Iheborebole Bo1.e~ 

. ebovvkle 1 an rthe Holy Or06S MOUIDItains. Acta Geoz. Polon., 17 .(1), 10&-137. 

Waa-szawa. 

GR~ E. 1974. DiStrl:butiloin de .canoc:Lolnltee dans le Dinantien ' de la Bel&lque. 

Int. S1(mP. Belg. Micropaleontol. Limits, Narnur, 1974, 1'1, 1-493. Namur. . 

HADDllNG A . 1958. HJidden hiatuses and ~laIted phenomena. Some li.thologic81 

p!"oblems. KungZ. F'IIsiogr. Siillskapets Vu.nd FiWhandl., 28 (17), 159-171. LUlld. 

HECKEL P. H. 1972. Reoo~iQn ' of ancient shallow mar-Lne eIl.virtoIoJn:)~<ts. !n: 

~IGBY J. X. & lIAMBI.dN W. M. K. (Eds), R~tion IOf ac<:ient sedimentary 

:environmems, 226-.268. Soc. Econom. PaleontoZ. MineTal., Sl)ec. Pub!., 16 . 

. TtUa. , 
" 

KA2MlERCZAK J. 1971. IMorphogenesis and systematics of !bhe Devonian Strama

toporol4ea from the -Holy Cross Mou.nIta,los, Poland. Palaeo1ltoZ. Polon." 26, 

1-.150. WarszaOWQ. 

KWIiATKOWLSKiI S. 1959. The Carboniferous limes&tone of Gal~ce. BuZZ. Se", • . Geol. 

Pol., 158, 5---Ql. VarsoVie. 

NASILOWSKiI I. 1976. Stratyg,rdi,a utwor6w dewoDskich i karboi1s'k:ich G6l-y Qs,k6w';' 

. ki :k/GaJc:zic [UnpupZished graduate paper, !lnstd:tute of Geology of the WaTsaw 

University]. 

ROmowSKA M. 1953. P81chyphyilinae et iPh~aee du Fl'asnien de Poloene 

Pai4eonto!. Poton., 5, 1-89. Wasrszawa. 

SZULCZEWSKI ,M. 1971. Upper Devonian .oooodaats, stratigrapby ami facial develop

ment in the Holy Cross Mts. Acta Geol. Polon., 21 (I), 1-129. Warszawa. 

- 1973. Famennia.n-TourInaisian lIlaptunian dyGtes and thef.r tCooodont fauna from 

DallIlfa jn /theHDly Ca-<lSS aMts. Acta Geo!. Polon., 23 (1), 1&-59. W8It'S:rBWa. 

- & ZAKOWA H. 1976. New da.ta on :the Famemtian of the Gal~1.ce 1fynoltne. 

BuZZ. Ser'!). Geoz. Pol., 296, 51-73. Varsovie. 

WOLSKA Z. 196"1. Upper Dervonian 1C<lI!lOd00lts from the lIouth-'Wesd; region of the 

Holy Cross MOiUI!lIf;Jadns, Poland. Act« PalaeontoZ •. Pokm., 12 (4), 363-435. War

suwwa. 
2AK.OWA H. ~970. The Pll'esant s.taJte of the stratigraphy and ipal~y of 

the CarboDilferous ian the Holy CIQ9S Mts. Acta Geol. Polon., 20 (1), 3-32. 

Warsza'W8. 

- 1971. Zone GoodatLtes graoosus ,m ibbe Gel~ syncline (Holy Cr<a Mts). 

Prace I. G., 60, 1----137. WSl'8Z8'Wa. 

- 1974. GonfatIIlttilla .!ram lithe Upper Viseao (Gal~zice Syncline, Holy Cross Mts) 

Ann. Soc. GeoZ. PoZ., 41 (1), 3-410. Krak6w. 



298 ;MICHA!. SZULCZE~I 

NJBOL\~ SEDYMENTACYJNE I ICB GBNBZA W PBOFILU POGBANIOZA 
DEWONU I KARBONU GAf.JSZIC -

(StreszczeDie) 

Przedmiotem praey jest scisle ok:reSlenie pozyej4, zakresu i przycZ)'ttl powsta
nia lu'k matygrafi.cmyciI w profl.W g6mego deworlU ,i dolnego ikaa1bonu 1W.zg6rz ga
l~ich w GOrach $wit:1nlm'zyskich ~patrz tig. 1-4). :P.roftl ten wylmzuje 7JIUlCZll,\ 
kondensacjt: sbratylgl"afi<mlll i zawiera ikiJka duk (patTZ fig. 2), z :ktaryeh lWainiejsze 
byly jut mane Czamooldemu (1928, 1933); l'lllki poini~ lWa,pleniernamfllporoWym 
a :t.an}enem, oraz mi~y dIaanenem ' El lWY~zym tumejem, CzarnOCki ~aI z epejl:o
geDicmjrmi rucharni hretonskimi. 

Nowe odslOl!li~ia IW ab:r~bie lk.almierJ.ioIomu "Owtr6w!ka" uja'Wlllily, .te tylko fa
men od Wlapieoli amfiporowych(zywet lUib lD.ajnilZszy boa-n) dzieli lD.ieznaezna nie
zgOOn<l6e5 Ikqtowa, zwd.qompa 'Z bretoilskim wydz~ t.ekt.ooicm.ym i aJ:)r-j~ 
(patTZ fig. 4). Wyrhsze :luki straltyga:~iazoe (patrz fig. 3) nie ,wykazujll bezpoSrednle
go zwlllZlw Z Il"ucilami 'telctanicmymi, lecz spowOdowane sll oBJresami lokalnej niede
pozycji w Srodowisku podmorsklan. irluati te all lD.iernalw . ~i 'ZIB8tqpione obocznJe 
Pl'Zez (Mdy rwapien.ne rwyb7Jtabme w 1laJcji pe1agicz.nej, lub mwierajllOe akamie
nialoScti pochodzenia ipelagic?nego. Idta1nie it jako kIootynuacja :feeji wlaBciwej fa
menowi wyst~jll osady lPi~ GaltrbendOl'ifia oraz ,taooa ~hodus" wy
mieszana z ikanodantami z ' pQZiom6w Bili!(llQ'thodus coetatus. Kolej,na luka wystttPU
je ponitej ~amu Sealio,gnatw'B aDlCboraiis, l'oz,poczynajltCeiO najwyblzy -turnej, 
a rwyksrllflaloonego jencze 'W lfacjl tl'clSflo-rwapiennej. Wydaje 81~ .za'tem prawdapo
dobne, ze' iI:Dw. ,tllllmej IW ~h moie zawierac w wyaej iPatltli tadde czc:!ic 
wfzerJ.u, a zatem nie musi ,byc5 .zna.c2lllie starszy od cOmowizefJskie80 lWapienia 
~owego. · 


	Sfosfor13092306030_0001
	Sfosfor13092306030_0001a
	Sfosfor13092306030_0002
	Sfosfor13092306030_0002a
	Sfosfor13092306030_0003
	Sfosfor13092306030_0003a
	Sfosfor13092306030_0004
	Sfosfor13092306030_0004a
	Sfosfor13092306030_0005
	Sfosfor13092306030_0005a
	Sfosfor13092306030_0006
	Sfosfor13092306030_0006a
	Sfosfor13092306030_0007
	Sfosfor13092306030_0007a
	Sfosfor13092306030_0008

