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ABS'l1RAC1r: The ;paper ~ w:iIth the !Ia'.ansgreslli.ve Crellaoceousdeposits (Upper 
Albian tłxrough Turon.ian) occ'lllTing dbin tbe Połish Jura Cbain (Soutbern 
Pol8lDld). Tbeir stratig:rlaphy and :IIacia1 ck!vel~ment in the central and n'Orthern 
part al the area are presented mlaCi the :Influence ol. pre-Albian marpbology ot the 
Uipper J\llrI8BB:Lc BubBtrate :Is soown eIS 'COn'troWng rtihe sedime.ntation ()f the tra:ns­
g.reasI.ve depos:ltB. .A. general oomment ils given on the faunal assemblages while 
the ammonites a:re the sQbject ol a detaU paleontologitcal deSocription. The re9UltLng 
oonckJsiooa and a oomparl.9on ;w,I,th the Cracow Up1.an:d lying farther sou1fu. made 
it poss:ihle to recognize tbe devel'apment ar the transgreB!don thToughO'lllt tOO whole 
8lI."ea ar tlhe Polish JunIj Cbsin, and to disc1J68the position ar tłxis region within 
tbe BOuthern part ar the Cen.tlral European Ba:s.in, during !the U'pper Oretaceous tlme. 

IN'I1RODUCTION 

The analyti.c material ~ted in thiiS paper has been assembled 
by the writer during his fieldwork in 1968-1973. The identificatlon of 
sponges, oorals, polychaetes, bryCYroans, gastropodB, most of th~ pele­
cypods and a11 the cephaIopods collected is the wri"ter's own WIOr'k. The 
brachiopods have ,been identified by Dr. E. Popie1-Barezyk, the Upper 

,Albian inocerama from the vicinity ,of saJ.ca by Dr. S. Cieśliński, the 
echinoids by Dr. S. Mączyńska and the teeth oi fishes 'by Docent A. Rad­
wański. The wrlter is greatIy indebted to ' aU these persons for their 
kindness and heIp. 

Docent A. Radwańsk:i, University of Warsaw (temporarily naw at 
the University en Aarhus, Denmark) must be sincerely thanked for the 
scientific tutorshlp all over the time ol invesbigatioos, instructive diBcuss .. 
iOllls and thoughtfu1 care extended during tb,e finaI preparation of this 
paper. His suggestive remarks were helpiul n~ only with respect to the 
subjeat matter but have alBO wldened the writer's notions on the varioos 
prdblems and methods of saien'tific researeh. Moreover, many thanks are 
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due to: Professor W. J. Kennedy, Uni~rsity of Oxford, for t:-learing up 
same dOllbts regarding the identification of Cenomaniaal ammonites, and 
to Docent J. Kutek, University af Warsaw, :for many instructive dłscuss­
ions on stratigraphy and paleogeography of tbe investigated deposi.ts. 
Thanks are also due to .Professor H. Makowski, University of Warsaw, 
for his remarks ooncerning identifi.cation of ammonites. Thanks are also 
extended to the writer~s colleague, A. KozłdW9ki, M. Sc., for careful 
drawings and 90IIle field photographs, as wen as to B. Drozd, M. Sc., for 

. photogra'Phs of the presented fossils. 

PREVlOUS INVES'NGATiIONS 

Tltis chapter oonif:ains only a very brief histori'Cal review of the 
previous research on the Uipper Albian throu.gh Turonian deposits of 
the PQlish Jura Chain. The · papers ~ewed here oon~in more detailed 
data and discussion ·on various problems of these depostts, although most 
ol. them was published in Polish langruage and offers omy short summar­
ies readable for the student abrtJad The literature deailiing with Creta­
ceous deposits ol the Craoow Upla,Jld, i.e. the area lying south ol the 
investigated region. will be clisaussed sep8'ra1lely at the end ol this 
chapter. 

PlIB'Ch (1836, and the .po.sotbum.ous edJ.'1f:ion of 1883) accepted tbat the Jurassic 
m~rs in the V'icin1ty of SQIoa. and W.olbrom are OV'el'lald . i!n sed:lmenwy 
con1linui:Ły by Cretaceous ~ts. In his· "Ge(}l.ogie 'Von- OberschleSlten", Roemer (1870) 
inoorrootly il"efers .to the Senooian aU the Cretaceous depos.its of the Polhsh Jura 
Chain. '111e di'SCovery ·by ZaręcZlllY (1978) in the CracQW area of Cenomanian and 
Turonian rocks and his sugg~ons M the prdbable OCCUlil"ence ot. the Cenoma.nian 
in the ;reglon at ZaleS'i-ce .and iUelów gave rise to the !'eV:iSWn of the age ol deposits 
descrlbed by Roemer. The fi.rS't waci Micli.als.ki (1888), who differentiated, rihln 
the area of Lelów - Poręba Dzierżna, three lithoJDg:i<:ał hori~ns l(quar:tZ gravel; . 
gla'll'OOll:i!tk sand and sandstone; samy, inoceramu.s-beer:ing limestone) postula1lllg 
that the tlmt tW!o oorrespond to the cenomani8!ll and the last one to the Turonian. 
A IS'imilar V'iew on the age ol the6e deposits was also adV'anced by Siemiradzki 
Ci9(9). Detailed f.I.elrl im.vestiigarbions were oarned out by K.oo:'Ionie.wicz & Rebbinder 
(1913) wh.ile ad; the OOIlS'tructian at the Kielce-He:rby railway of.fering good 
exposures oOf CretaoCeOUS d~łs; near ZaJ1esice and Sta.r.opole they reparted the 
Lower Senonian wiIth Actinocam.ax quadratus ~ville) and TuroonJen with lnoce­
ramus Zabiatus .(Schlotheim). The quartz saIllds wfth glaucow.'te and' qtmr,tzitic 
sandstones \VlIth lnoceromu.s et. bohemicus Leanha:rId were refer;red by tbem to the 
upper part ot the Cenoma.lIlian . whlle rthe uDlf~il.flferous glmreonitic S'and's witb 
siliceous quartz sandStones ware a&9igned to the rower part at. .the Cenomaman. 
The presence of the Cenomanian in the v.icln:ity of Z&le9ice was not, however, 
reliably dDcumented befare the disc.avery by Mazurek (1923) of SchZoenbachia 
variam (Sowerby) and S. oou.pet · (Brongn.iart). The 9trartigraphic position ol the 
quaa-tzitic sandstones with lnoceTamus concentncus Parkinson, l. bohemicus 
Leonbard and l. striatus MQllte1l WaB plaoced Iby !Mazurek ,(1923) at the Cenomanian! 
JTuronian boundatry. . . 

The compression ot the stratigraphic range of Inoceramus concet1tricus 
Pwld.nson eX'elusively it;Ó the A1Ibian WaB oonnected w.iJth the find1ng by SamsonQ-
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wiez (1925) al this form within the HopUtes fauna at Rachów in the NE ma.rgin 
ot the Holy· Cross Mts (Central !Poland). On this basis the mernber of quarizUic 
sandstones differentiated ,by Mazurek (1923) was lowered. to ti1e AIJhian, below the 
marly glauconitic; sandsand the quartz sandstonEs (iRóżycki 1937). 

R6tycki (1937) presented a ck!tai!led stratigraphk div:isl.on of the Cretacoous 
dE/posits in the vi:cinity ot Za1esfce. Tbf.s strati~iiPhic schema has. been only 
sHghtly modiJfied in result of progre6Sing investi.g.st.ions (c!. Mareinow&k.i 1970). 
Rózycki (1937) cOlllStr'ilbuted numerous data on paleogeography and seddlnen.tary 
condl.tions ol Cretaoeous deposi.t,s, i.a. on the occurrence ar dI&contint.tj.ty surfa.ce 
(halrdgrouod) and sedimentary ga.p throughout tbe Upper Tu:ronian, Conf.acian and 
Santan.:ian, as wel1 a1l On the .pre<!rataoeous mar.phology ar the Jurass1c . s.ubstrate. 
In tbe Lelów region, iRóZyC'lti (11938) S'tated alBo that the attatigraJPhi'C gap ooourr.Lng 
here above 11he Tur.onian {IIDoceramus lamll!I"cld Zone) narr.ows both at itts top and 
bottom, and oomprises only the lasl; hotizon of the Tu:rOll!i.an and the .COIli'aclan. 

In the erea ol SGka, Wobbrom and Glan6w, the Cretaceous depos1ts were 
mvestigated by SUjkow9~ (lAł26, 1929,. 1934), w'h:Qge papers oonta:f.n howeve: 
a number .af 1rilretigrapruc inąccuracies, i.a. the dHferentiati.on ol the Lower AJ/bian, 
ol tłie OOlllplete Turon.1an and ol .the Coniaclan. As .t!he consequenoe of the latter, 
Sujkowski incorrectly reported ona contimwu.s seddmoo:ba.tion fram the Turonian 
to the Coniadan and till. the Santonian. Nevetthe1e'Ss, these . pajpet"s by SujlrowSki 
contain a great deal ot analytic malflerial and. 8!l"e Ibased on wark ~etłIoc:m modern 
in relation to tbose times, particularly Wllh re(Oa!rld to the petrogr-aph:i.c and micro­
!acial Jnvesti.ga.tions . . Hence, they were an impor1lant ,comributi.on to .oUl" knoy/ledge 
on . .sedlmen.tatf.on. and paleageography ol thi!' creba'oeous deposits throughout the 
Polish Jua-a ChaJ:n, pa.r:tly hold:lng goOd up to nowo 

In vicinity ol Bolca, Kowalsk:l. (1'948) modi!tiee Sujkowski's (1934) strati-
6.a.phic clivision, and recopes' itba't aN. the matigr8liUc members here dis­
tingllished hoave their equivaJents in the neighbor:ing areas, botłl. in the regi'OD of 
Załesi-oe and Le1ów (c/. Róźycld 1937, 1938) and m the CrIliCOW Upla!ld {cf .. Panow 
19314). 

The Creta.ceous creposi.ts near W:olbrom, were alsa imreslligated by. Bukowy 
(1968), within .the BC~ ol the delliaiłed 1:50' 000 geologitcal mappinig. This author 
recapitulated the earlier data and was łlOt exempt :tfrom some i.mi.ecuracies,· weh 
as placing in the s1ratd~hic oolumnof the CenIarnaIoilIII BIDd Ooniacian withiin 
the TUl'ODian (sic!) .and ot ;tIbe San.too:ian wilthin .Łbie Ca.mpa.ni.an (c/. Bukowy 1968, 
Ta~ l); ms opin:!ons on·. sedlmeD'l:ary oonditions 8IIld · pa!eogeogl.'18/Phy of the 
Cretaceous ~ts . ni!ar Wol'brom &re li.lkewdse not adequaJtely doćumented by 
analytic data. Some remarks CQlllCem!ng the Creta.ceous deposits in tOO region 
ol WOlbram and Glanów were also made by Burzewski (1969) in a des'Crlptwn al 
too teatonic struature of this area. 

Flor the last few ye'alrS, iIlhe d~osiJts ,of the transgressive Upper Alhian -
TuroniaIn sequence of the whale area ot the Polish Jura Cbiain have been m­
vestigated by the present wr:iIter (Mal"cin:awsk:i ,uno, 1972; Gła:z;ek, MaIrcin.ow&ki & 
Wierz.'bowskd 1971; MarciJnowak:i & SzuJczewskd. 1972). 

The Cretacoous depos:llts of tibe Craoow Upla-nid bave prablems in coinmon 
wlth the dther pans ol the Polish Jura Cbain .and these al! b:a.ve a ridh literaue. 
Detailed and modem investi,gatLoos of these .dE!fPOSi1;s were stalited by Zaręczny 
(1878, 1894) by WIhom the Cenomanl.anand the Turonian were ł!.ere differentiated 
and docmnented. This alUthor's opi.niOIl8 on s1:ootigraphy and teabonics are re­
maa:k.a.ble for the cODBcientiousne.ss of Alhe WOl1k methods and the perspicacity of 
judgement, 60 that they have paJ."tly retained their v.alu-e up to naw. Panow (1934) 
presieIlIted in deta.iJ1 a biOErtratigrapMe subdi\Toisdon of. aU the Creltaceous depos:its 
ot 'bhe Cracow Upland and, wJ.th but sn'ibt 'modi':fticaiioos resulting kom tlhe 
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progress cf łnvestigatioos, thiB schema sti1J holds good. On ev.ldenoe · that the 
oldest Cretaceous deposits herein represented dale UAler Ał'bJan,. Pan.ow (14}34) 
d:etemnined the beg:im'J.ing ol the transgressLon onto the Uq;;per Jurass.i<: Bubsnte. 
H~ alBo sbowed too pnlSeIl<:e ol numeroUs d.Isoonllinurty sur.taces, ol w'h.I.ch tbat 
involvmg the lasll: Iborizon o.f th~ Turonian and tbe Con;Iacian is ol :bh~ loogest 
duraLion imci has the greateat · regiooal nmge. tPa<naw's (1934) Btratoigmpb.ic sub­
dlrvis:Loo ol the Cretaceoos depos:its in the Cracow Uplandoover 1Ile wbole PoliBh 
JU1."Il Ohain, 8m on thfs Ibasis several S'Ulbsequent aut!bonl deaJlt 1WIi'Ul various 
problerns of the Upper Albf.a.n through Turorrllan ciepadte. 'llbeir paper-s are mostJr 
regional in chaiacter 8Ild ooncern both 'IIbe ~, facLal develapment,. 
sediment8ry oonditions and pal~apby, BIl welJ. BB tedt'onics ol the Cracow 
Upland (lKamieóskd & Piątkowski 1950; D1Jułyńsld 1953; Alexand.rowial: 10954, 1956. 
10960, 1969; Barezyk 1956; Bukowy 1956, 1960; RutkOWBkJi 1965, ' 19711; Jawor 19110; 
Gołan.ka& Rajehel lAł72; Głazek, iMarrc:inoW'Sk:! & Wi~ 1971, aond ej. ałso 
Marcl.oowski & Szu1CzewSki 1972). -. 

LeaI ałltenlti:an' 'bas, so far, been given tó the ricIh .org.an:Lc assemblages OCC'lllT·. 

mg fin the AlbUm, Cenomanioan and '11uroo:ian ' depoaitl ol. the Craoow Upland. The 
anIy mooogNpl)s iB%e 'bboBe df· gldba1InmoaJnS (.AIlexJalll~ 1956), bmoh.liapods 
~n:aw - postihumóm e!dItlons in 1969; PapiIeIl~yk 1972), ecbin.ołdB (iKoDgIeI 
1939; Mączyńekla 19518, 1962, 19'12; Popie1-/Barcz;rk 1008) and rema'ins ol fishes, 
mOO6t1y ~ (KI!l:I.ą7Jkdewicz '1927). Same slng]e speC'i.mens ol bryomans from the 
Ceoomania:n at iKar7Jdew were deslc!'libed by Ma:rya6skQ (1968)J and 1bose or 
ammon.i.tes kom the TuIronlIsn ad; lBąc:ieDIec by Maari'IloOwski & ~kl (1972). 

LlTROLOOICAL _MEMiBERS OF THIE 'I'.B.A.NsGRESSIVE SEQUENCE 

Generał re marks 

Within the part of the Polish Jura Chain here considered, the 
Al!bian, Cenamaruan and Turonian deposits form a long belt ol 'Outcrops 
stretching fur a'bout 100 km (cj.Fig. 1C). For a simplifioation,- the out­
crops are grouped iIrto three reg:i.ons, far which presented are the 
detalled maps (Figs 3-4 and 9). When presenting the parlioullar 1itho­
logical members, their age is stated with'OUt discu:ssion .on stratigraphy, 
since thiswill be dealt with in ful"ther chapter on this paper. The 
lithollogical prorues are presented fur the lDl'Ore swtisfactory Albian, 
Cenomanian and Turonian outcrops while the occurrenoe of other ex­
posures is discussed in connectrl.on with tbose. In the microfacial analysis 
ot the profiles, far which investigated were sandstones and these . 
łimestones and mal"ls, the detritai dOl1Stlituents of which are arenaceous. 
the method used was that ol Cartozm (e.g. 1958), disaussed and pro­
nounced as suitalbie for the considered deposits previously (Marcinowski 
& Szulczewskli 1972). 

The nothern parl af the investigarted area (region of Mokrzesz. 
lAlslawice and J ulianka) bas a1ready been documented by the writer 
in a previ'ous paper (MaroillbwSki 1970). The finding here of a number 
of new fQSsils has led to sorne additional dbservations which will be 
presented briefly at fim. The thickness of the diHerentnated lithological 
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Fig. 1 

A - genera[ map ol Poland, B - locatlon ol rthe PoJ:ish JllU'a Cha:iIn, C - inves1:lgated 
area ol the A3błan, CenlOlDall4an and 'lIuron.i8ID depoeits: Tectangled are the areq of 
detUled gedlogkal mallS presen.ted din Te:Blt-t.ip3-4 and 9; hatched are8l» presented 
in a preyious Jl8I)el' -(lIIIa:rclnowak:i. 11'970, iJNg. 1); blatck ~1BDW'k ~he :OIC'Durrence 

bellll ol tbe Alb.ian and CeIloma&lian depos.tts 
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members in this region and their mutual r~tions are shown in a chart 
of the profi1es{Ji'ig. 28) while ~r the liqcalization of the outcrops the 
reader isreferreid to a sketch-map in that previoUB paper (Mareinow­
ski 1970, Text-f~. 1). 

Region. ,of . Mok1'zeBZ-Lusławice-J ulianka 

Uppe1' Albian ' 

Th,e . oldęsl: , litłiQl~ioal m~er in this region is developed as 
-siliceous qu:arl~ saridst<mes- withan adimixt1n"e of glauronite' and , musco­
vite flak'es., 'The rock is gray.;;brQwn ,in colaur, occaąionally fine-bedded 
with siliceous and samy laminae.These sandst.ories 0Ccur in the vicwty 
of Sygątka and Julianka, (Różycki ,1937), a~so north at Krasi'Ce (Mar ci­
no~ki 1970, outcrop 52), and they bear a meagre fauna represented by 

--speci:fioaily indeterminate spongęS. inocerams and ec!łrinJOids (cf. Koro­
, Dłewi'CZ & Rehbinder 1913, R6~ki 1937). No d:ii-act contact of sandsVones 
with the Jurassie subs'trate has been obsęrved. ',The disoussed sand&tones 
may oorrespond either to the lower Pal;"ł; of.:łhę ,Upper Albian or, tO ,the 
upperm<l6t part of the M!iddle Albian ' (Mlircin~skl 1970). " 

The sandstcmes are ,overlaid by faunally docwnented Upper Albian 
deposits represented Ib.y' a -memb.er óf sands and poorly compa'Ct sand-
9łiones with a oollSidera'ble ambunt of glauoonite in which there are 
embedded irre'gular layem and mall3es of quartzitic sandstlones. The 
latt;er sandsboneshave ,the ,same mineral oomposition as surrounding 
sands and poorly compact sandsbones and they display strongre­
crystallization (Pl. 1, Fig. 5). In places, they aIs<> oontain phosphatic 
nOOu1.es. The beat outcrop uf tbis member ooours near Sw opole (Fig. 2F) 
where it bears an abundani fauna (pL 23, Figs 1-'-2; PL 27, Figs 2-3) 
represented exclusively bY echinoids Pseudholaste1'(?) Bp. and pele­
cypods Inoce1'amUB concentricua Par1rlnson, l. cinglicua Woods, Neithea 
sp. and Exogy1'a BP. 

Analogous deposits are ałso exposed west of Staropole, near Zale­
siee (outC!rops 78--82), but the fa1.iIl'a they bear is very sparse and 
represented by miJre .accurately indetermd.nable inocerams. In the poorly 
oompa'Ct sandy deposits of this member (outcrop 79) single burrows of 
the ic1mospecies OphiOTn01'pha nodosa LundgJ;'en are to be found. " 

The following 'memiber, belonging to the .. uppennost Albian; is 
develcped as fin€-'glrained, non~lcareous quartz sanm with glauconite. 
partly obLique'ly bedded, and containing horioons of phosphatic and 
ferruginous"'Phosphatic nodules (cf. Fig. 2B-D).' OccasionaHy, in the 
uppermost part of this memJber (cf. Fig. 2D. unit '3), intercalations of 
gaizes and chalcedonites (pl. 1,Figs 3-4) are a180 encounte!l'ed. The 
:fauna (pl. 22, Fig. 6) occurs on!ly in the a'bovementioned. nodules and 
it is represented. only by pelecypods AuceUina fJ1'yphaeoides (Sowerby). 
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Mokrzesz Jaźwiny Jullanka Staropole 
Mokrzesz C Lusławice 

[ 

.asbl!ilcOdśeef~l;lt!lh~ l Q,j.-k(l)I ~m on '\0 )ltq~r~s/t GSJW .. y_z 

~1 ~2 EI533 EE834 bil TJ5 ~6 ~:' ..... 7 EHBe tHt)~jg IEtil1O'~1 

Detailed prof.iles of the Upper ,Albian and Cenomanian deposits and thedr COl'l"elation in rthe region 0If Mo­
krzesz and ZaJesi<:e (after Mareinowski 1970, partly compileted by 'lleW' data: A Mok'l"Ze8Z (OUJtcrQp 46), B 
MokJrzesz (outorQp 46a), C JafJwiny (outcrop 53), D Lusławice (outcro.p 84), E Julianka (outcrop 69), F Staro-

pale (OIltcrop 63); locllltJon ot the profiles given in a preV'ious paper (Maroi:nOWllld 1970, Fig. 1) 
Uthology and compo.nents ot. the deposit8 (fOl' all the pl'Oti1es preBellted 1'11 Text-tip 7-8, 10-.11, Ul, 18, 211 and 28): 
l butten Jdml!lllto'lles, li challty liIne8toneB, a pIaty Jdmestones, "landy limefltones, li marla, 6 landy marla, T gravelstOlletl, 

a conglomeratl!lll, 9 Sa.nd8, 10 laDd8tone8, 11 gaizą lIoIId ahalcedomtea 
II IIPODgea, . b corals, c lerpuHds, et brachiOiPOd8, e gastropodl, f peI~ ot the genUII InoceramUB, g other peleCypodI, 
h nlNtłlldl, ł aberrant ammon1tea.., j normaUy coUed ammomtea, Je belemn1tea, 1 echinoi-dB, m marli: teeth, fi fiBb ver­
tebrae and boną, o burrows Ophłomorpha nadoslI Lundgren, q undeterom\ned bWll'ows, T bul'1"OWS Chonc1rites BP., 1/ 

Itromatolitea, t inoceram fragmenlll, tO claBtic tragmeD41 ot Upper Jurallllic butten llmest0De8, '11 sandy, phollPł1atic and 
ferruginoU8-pbosphatic nodules, z Bandy, Ume-phoephatic nodules 
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These deposits are well exposed. and their oontacl with the Cenomanian 
is observable in most of tbe outcrops. BW'I"OWS Ophiomorpha nodosG 
Lundgren (ej. Fig. 2B) occur here and there in tbe uppermost part 01 
this member. 

Cenomania.n 

The Upper Albian non-calcareous depositB, throughout the who le 
region under consideration, are overlai4 by strongly marly ooarse­
-grained sandstones (Pl. 1, Fig. 1) ar by glauconitic quartz sands of 
CenlOmanian age. At Julianb, in pIaees where these deposits Orest 
directly on the Upper Jurassie substrate (Fig. 2E, unit 2), there occur 
marly-phosphatic quarlz conglomerates with glaucon.J.te (Pl. 1, Fig. 2). 
The gravel of bla<dk JUTassi.c f1ints (R6żytdki 1937) is an imporlant 
constituent of these oonglomerates. At Mokrzesz, the sandy Cenomanian 
deposits overlap tbe Upper AIbian non-calcaxeous deposits (Fig; 2A-B; 
aIso Marcinowski 1970, Fig. 4A-C); a similar situation is olEervable 
at Julian!ka (R6życki 1937; ej. aIs<> Fig. 2D-F). The sand:s, sandstoncs 
and conglomerates here considered bear an albundant fauna, and. its 
abruPt increase is readily observable in aH the profiles (Jaźwiny, Kra­
sice, Ml()krzesz, Lusławice, Ju1ianka and Zalesice) oontrasting these 
deposits with those of the Upper Albian. The faunaI remains represent 
bere practically a11 tbe types of inverlebrates, but remains of v€rlebra­
tes, BUch as teetb and vert~brae of fishes, or other bone fragrnents are 
numerous, too. Tbe greate9t abunda'Ce of the fossils is found at Mokrzesz 
and Jaźwiny, slightly less in the vicinity of Lusławice and Julianka.: 

The Ust ot łoMUs iB followtng 1: 
Spoqes: 

ExantheBts d. I6broSus (snuth) - Pl. 17, Fig. 1 

o Coro: o. o o o o 

Młcrabacła coionUla (Gold!u..) - !Pl. 1'1, Fig. li 

Polychaetel: 
Serpu16 proteus Sowerrby - Pl. 17, Fig. 4 
SerpuJa ~. 
Spirorbula lIP. 
Glomerula lIP. 

BryOzoalll: 
Mu'Ucre6C'ls variabUb cracoołefł8ł8 M.aryań&ka - Pl. 1'1, Fig. a 

Brachiopodl: 
Orbtrhynchła manteUłana (SOWerby) - PL 30, Figa 6-6 
70. cume" (d'01"'bI.gny) 
Cuc10thyriB et. dLff-0rm48(Va1enc:lennes in Lamarak) - Pl. o al, Fig. a 
C.(?) sehJoenbachł (Davld8on) - Pl. 24, llig. 8 o 

CycZothyrł8 sp. 
Cr6ttrhyonchła mlnor Webtttt) - Pl. 11, Wg. '1 
C. et. mfmor CPettitt) 
Cretłmtłflchła sp. 
LameUaerhynchła IW. 
Lepłdomllnehła nyma tschloellbaeh) - Pl. II, 1'11.. 1 

o 1 The lI8t comPNea alBo the fllPeCiel reccl"l1ed ln previOtal paper (:MlIl'CklowtIki 11170). 
General cHstribuUon alf ps",culU" :ra.u. ja:). the mvBBtlgated eeotiorHl la preaeoted in Ohapter 
on the chaTactar.ti~ alf 't1le anl.mał wodd (vt"" Tables ~. 
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GNułThtlnchłll martłnł GMantelł) - :Pl. 31, F4g. J 
"RhstnchoneU4" glbbłllł4na (Sower.by) 
SetUtłlJlrls{7) sp. 
ArcuatothSłńB 41'CU4t4 (lłoemer) - lE'(l. 18, Fig. J 
P1IJtuthtlrt'8 t'Ugu1084 (Moft~) - Pl. 18, Figa 3--ł 
PraeWnQłtfłvrts lIP. - Pl. 19, Fig. 8 and Pl. lO, na. I 
Głbbłthtlrts ~. - Pl. lO, F1g. l 
~oncłnnithyrła(f) aubundlJt4 (Sowerb;y) - IPI. 18, Fig. II 
ConclnnUhtlf18 lip. 

'ar7llłtothJ/7"ll lIP. - Pl. llO, :1'1,. J 
TerebrutuUna ohf'1l8dł" ~helm) - Pll. U, F.Ier ...... 
KlnQen4 a1'VnOS4 (d' ArcbjaC) - Pl. U, Fip l-GI 
KłnQen6 sp. 
Mllgu lIP. 
"Terebratul4" dłBparłlłs d'Orbi,ny 

Gamopodl: 
E'm4t'glrwlCl aithl Zar~y - Pl. 21, I'dgs 1-1 
Pleurotoma.rłII IIIP. 
Troch". Bp. 

J(łtn! 811. 
NlltłcCI lip. 

Pelee;ypoell: 
Nucułu t'tbt'IIJI'flllna (d'Orbl8ny) 
Nucuta sp. 
Trtgonarca palSS/llnII (d'OrbJCny) 
lnocemmu8 bohemłcu. Leanba~4 - PL 34, Itg. " 
ChIGmIfl lip. 
Nełthn QulnquecOlłt4tll (SGWerby) - Pl. _, Fig. , 
AuceUłna g7'JI'JIhaeołde. (SOWerby) . 
Lima lip. 

OBtreCI lIP. 
Lophll oolubrina (Lamarclt) - PL JZ, F.1g. 'l 
E%OOyf'CI lIP. 
l.oCMdfa h~U Wol1eman 
Un.tca.nlium et. tumłdum Br1am &. Comet - Pl. za, J'lg. II 
Cyprłna at. regutarta d'Orblllllll" 
Cyprłna IIIP. 
VenlUctmUa Ugo8rienlłs (d'Ol'blgny) - Pl. II, Fig. 8 

N.uMeII: 
JCu.tt'8phocenu aublllet.'t(1lltum (d'OrblilJnY) - vide MarclDowldd. 11'10 ~ I, Fi .. ~ 
B. cf. IUb~ (d'Orbdpy) 
Cvmatocera. deltonQcłwmlpsiClnum ~'OIIb1&ny) - vdde lIarc1DowIdri 11'lO (iPIl. I, Fig. I) 

Ammonłłel: 

Ph~1IB (HłIPOphylklooenll) sel'eattenae .sreattenl8' Perv. - PI. 11, FIg. I 
BlltrriteB sp. - vide MerclDOWl8d lm (jP1. I, Fig. ') 
Sclponoceroa BubbllculoCdea (G~) - v.l.d.e ~ 1970 (Pl. J, F1g. 'l) 
Hypo6u7TUłtes gt'aveał4nus «(I'Ozł)!gny) - Pl. 12, Fłgs 8, 10 
H. ,aft. 11t'4t.1elltcl.nue (d'Orb\8Dy) - Re a, I'J& • 
H. manteUł (Sbaorpe) - vide iMarcI.Daw8Id 1970 (pL 3, F.l.g. 111 cmIy) 
H. tubet'cu1cztue (oBo8c) - Pl. U, ncs 1~ 
H. aft. tubercullltull ~) - Ip'l. II, Itp ~ 
HyPDtut'I"'łUteB sp. - PL 311, F.I.g. U 
OstlłngocerllB (OstI6nl1ocet'u) beChU (Sbaor1Pe) - vide M-a:re1.uow'llk1 11'10 (Pl. ~, :n,. I) 
o. (O.) puZOBłcmum (d'OI"bIgny) - Pl. aa, Fig. fJ 
MIlrtellII (MarieUlI) l/1'1D8lłenBIs (Spa.th) - iPL 311, Fig. L'I 
M. (M.) cenomanensłB ~1I.tar) - PL 82, F.tgs lł-ll1 
M. (M.) et. cetI07II4nemf.B (Schlttter) - pl 32, F.Ig. 111 
M. (M.) ~set8'Młs (~) - vide :MiaIrelnowski .19'10~. II, Fig. 1) 
M. (M.) _71eNIłI (GeInit.z) - vate Marclnowllld 19'IU (pL a, I'tgs J..-..1) 
MIINIlll (Mariel1a) sp. - Pl. 311, I'd,g. 'l 
Turnutes (TurrłUtea) COBt4tus LIrmaon:l'k 
T. (T.) IlCUtus PIlafy - vide MarcIlDoWakt 19'1O (pl. 8, F!gs 'l-ł) 
T. (T:) 8cheu.chz8t1anUB Boee - vide MarclIlDWllki 11'10 (:PL 3, F.IfpIl1-U) 
T. (T.) boeraumensf.8 Schl11łer - ~ _, n,. 11 
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SC4phłte/ł (Sca:Jhłtee) equa'ta eowarby - vide MIIIL"cl.nawBklll1'lO (PL J, ng. 1-8) 
BtlPhOlPUte. campłcheł camplcheł ~ - PL U, Fig. l 
B. fakntus aurora Wdil1t & 'Wrigbt - PL II, W .. II . 
Schloeftb4oh'a 1Xlrlans (Sower.by) - v.tde !Jlarci!DowaJd 111'lO GPt. ł, F1g. 8) 
S. cf. vańa.ns (Sawetrby) 
'tS. 1I4rlans var. trltuberculatil Spałb - vide Miardnowald U'1ł (pI. ł, Fig. 1) 
8. _mns V8l'. tet,,"mma.ta (SclIwedly) - vdde Mucdlnowltlal19'10 (pl. ł, F1g. ł) 
S. IUb1XlrIans SCNIth - Pl. ~ fil. 3 
S. aubtubercuł4ta (SlIarpe) ~ vide lIota.rd1lOWliki. 1111'10 oGPl. 8, F!g. 1) 
s. 8h.CIrpsł ~ - vide Maorcl:Dolwllld IJ'I'I (1'1. a, 1I'ilg. I) . 

S. quadTata Bpa.tb - v.l.de Marc:IDawIIlIIIll1'1O (,pl. II, "'II 8-4) 
S. wntrlollll 8tl.eler - voJde ~ 1111'10 6E'Il. ł, Fig. II; Pl. I, Fig. 1) 
S. ltIb,pIona ~) - vide !MardiDowllkl mo (PL .. J'Ig. I) 
S. łn.termedf4 (!lIlantell) - VIllde M'.arCil.Dowald mo cPl. 8, 1'1.. I) 
Bchloenbachf4 lIP. . 
lIlame&Ucera. tuben:uł4tum (IoIIm,te1i) - Pl. 13, Fig. ł 
M. d. costatum !(Mantell) - vide MuclDOWBkil 111'10 (Pl. 8, 1'1,. I - atI M. tubercuł4tum. 
II. gr. duOłIł Spath - IPL IS, J'Ig. S 
M. 8G%b«' tSh8ll'!Pe) - Pl. 38, ~ I . 
IIlGntaUłce7V8 IUI. 
8hC1f1Hłłeera lip. 
Acompsooeru lIP. 
CGlJlCOCI8Tas (Lot.zIełtes) aft. loCzał wteamann - Pl. lID, Fig. I 
CClłllcoceros ~. 
para.cClłsrcoC8f'as CIf. włestU (SbaTiJe) 

BelelllDltea: 
Neohłbolłte. ulctm", (d'Orfbi8n;P) - oPt. 31, FIg. I 

Ikhłnoldl: 

Sale • .-p. 
Po'l/IIUtJdema aff. tenue Aga .. 
PolIfdłCIdemG IUI. 
Phlfll108Olll4 cen.omanense OOotteau - PL Ja, Fig. 11 
C_agataru. CI/'ł7ldrlCUI (Lamarok) - .PL .M, Wg •• 
Di8cołdeI aubucu1", (KleIIn) - rPl. .. ftg8 ł-ł 
Pllrina 0UCIUa 4'Orb1&n7 
PI8Udholaster .-p. 
BoIa8tet' ł4evł1 AaaIIds 
B. polomae.Lalnberlt - Pl. fi, FfC, I 
B. subQtoboaul LeIIke - 1Pl. III, ng. I 

8hark taeUu 
C01"Cl% falcatus ACIIIIIlz - iP.L. lO, r1C. 1 
O:rIft'hłna angulłtłdens Reu. - Pl. 1'0, FlcJI I--ł 
10. mGIIłeUł A&aMiz - pl. lO, Fig. II 
Otomu appendtcur.a.tus (AgtuiBIE) - iPl. lO, Fłeł 6-8 

COIIIII1<lIlII:y łI8Ifclclated are a1so vadoua UDdet8'1'lDJJDed ~ _ owaU • :tr.asmeots 
ot Jkeletonl łIlII.d J&o1ated c.alclell at 1lta1'IfUheI. 

in the western part ol the region (Mokrzesz, Jaźwiny, Krasice). 
above the fossili:ferous sands, on the hill. sides, there occurs the rubble 
of non-calcareous wbite gaizes with an admixture of glauco:nite. These 
deposits are unfossillferous and undrul:rtedly they appear below the 
Lower Turonian sedimen'ts; most likely they represent the upper parta. 
of the Cenomanian. At Krasice, the thickness of gai'zes, which may be 
possibly only in!terca!lJations within the sandy deposits, is a100ut one 
meter. 

In the eastern part ot the region (Zalesice), marły fine-grained 
quartz sands with gIauC'Ollite O'C'CW" above the sandy deposits beaTing 
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a rioh fauna. In these sands there are irregula'l'ly dispersed single 
sandy-ph()Sphatic noduIes. The fauna here is eKtremely Bparse: at Zale­
sice (outcrop 74, 10 cm below the Turoman boundary) there has be en 
:found Aetinoeamax (Praeactinoeamax) plenus (B1ainville) subsp. indet., 
moreover, the presence walS noted of burraws Ophiomorpha nodosa 
Lundgren (et. Marci7rowBki 1970: aZso Marcinowski & Szulczewski 1972, 
Fig. 3). 

Turonian 

The beat outcrops CIf the Lowe.r Turonian oocur in tbe sameplaces 
as those of the Upper Cenomanian (2'alesice, outcrop 74). They are 
represented by marly quartz sandsOOnes with a slight admixture of 
glauoonite, passing upwards into sandy limestotles; in these deposits 
there oeeur Inoeeramu8 labiatus (Schlotheim), Conulus elliptieus (Zaręez­
.ny) , Orbirhynehia euvieri (d'Orbigny) and Gibbithyris sp. Suecessively 
lies white organodetrital limestone eontaining abundant inoceram and 
~id debris and better preserved specimens of Inoceramus lamareki 
Parkinson. Similar deposits oecur SE and NW ot Zalesice, at Staropole 
,and Krasice, where they yielded Orbirhynehia cuvieri (d'0rbigny), Cre­
tirhynehia sp., Gibbithyris sp., Inoceramus labiatus (Schlotheim), l. apf.­
calis Woods, I. lamareki Parkinson, Discoides minimus (Agassiz), Conulu8 
.elliptieus (Zaręczny), C. subrotundus (Manrtell). These limestones, oon­
taining Inoceramus lamareki Parkinson are overlaid directly with a 
hardground surface by the Lawer Campanian marls (R6życlti 1937). 
A sedimentologicaI description al the uppermrost Cenrimanian, Lower 
'Turond.an and lowermost Campanian depoeits, as well as the reroaT'ks on 
a sedimentary gap between the Lawer TurOman and the Campanian, 
have been presented. previously (MarcinQIWISki & SzulczewsIm 1972). 

Region oj Lel6w 

In the region ot Le16w the Albian and CenlOmanian outcrops are 
inadequate, and only a few ooour at the fuot 'Of the cuesta of the Turon­
ian and Senonian .depooits (ef. Fig; 3). 

,Upper Albian 
The oldes't Cretaceaus dę)osits occur westwardly ot Irządze (outcrop 120 

in Fig. 3). In the seasonally WIOrked rural quarries łhe presenoo 2B seen ar Upper 
..Turassie cbaa,ky limeetones wlith karst .s.klikholes whdch are filled wLth green Ol 

.g:teen:is.h.-'bTOWlll, . medium-grained quartz s8lllds wJ:łlh 'an atJmix'tm"e at glauccm.i:te'. 

2 At WygiJ!!iłzów, iben;ween the UtPPE!'1" JUl.'l8BS'ic limestones lIIlld thel sandy 
.AllbIan depos:llts, Różycki 41938; pp. 132-1.33, Fig. l) reparted Q series of "blaek 
clays" wlUh he recoognbJed as oorrespondIaJg to tOO uppermoat JUN1.SSic ar the 
Neooomian. A'Ctually they probalbly represent a marły usemblage within the Upper 
Juras&ic lLmestones fram the· IdoceI'8B planula Zone (ct. Wierzbowski 1966) Mar­
.cl.nowsld 1969). 
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Conc.r~t.ioDs or lenses at pooi9.y compact, clayey-siliceous saoostones occur among 
these BandS. Both dn Jtohe sends and the S8IOOetones, tbe presenee lis noted of sparse 
quartz pe/bbles, not exiCeediDg 1 cm in size.. Sponges are spamdi,cally encoun.tet"ed. 
only dn the S8JIldston~ concretloos. The detri'lrus <Jf analogaus rocka OCCU1"8 west or 
the village Skrajni"W'a ,(et. Wg. 3). 'l'be thickness of these depos:i.ts may be estfmated 
between 14 ' and a.15 meters. 

Tbe suceeasive lIit'hologi'C'll'l member is represerllbed by non-calC8!t'OOUB medium­
-gra.med quartz . sanda with glaucdlllite, in which there occur kregu!lar bodies' of 
quart7litic sandsflones, also lenaM and mte:realatf.ons ol poody compact SIIIIIl.datones. 
Tbe colour ot par:fliC'lllar litbo1og:f.caJ. vm-ieties ranges from green to brown. Here 
ood there 'bhe sands 8I"e oIbliquely bedded; in the upper part ar the mem!ber there 
are numerous gravel mteroa1.ations.. The bestOU'bcrops ' .ot tbese depo6ilts occur in 
the vi.cd.nity ol: Le1ów, withiln the valley ot Białka Lełowska Btream. Band.<! and' 
poody compact sands:tanes oon'ta1olng bodies ot quartzi.ti'C. sanrlstanes 8l1so OClCUr­

at 1ihe toot ot the CretBICeous cues.ta near S~wa, aI!lId some ław hills NW or 
Lelów &re buiLt ol these deposi'ts. The f.aun·a they beat' 18 extreme1y sparse and 
enooul'l:tered anty in.the qumtziltic ~es. lnocera.mu8 concootricus Parkinson 
is mentioned foom tlris area by Różycki {1938), wbile the presaM writer besldes. 
two Spectimens representlng tIłrls species also foond OJH! specimen of lnocetramu8' 
et. a1lglicus Woods. The &upposed 1lhicknes& ol: depos!;t:s .ts e. 15 met.ars. !In the 
Lelów region, the quartzłtic sandatanes do nm farm l'lł!l"ger bodies which are &() 

common in tbe Zalesice regiron (Różyoki 1938). ' 

Cenomanian 
The Upper Ailbrac DOn-ealcareo1l!S depastts are overle:iJd by Ii:n8rly, riled.ium­

-gra.med ~ lSaIn.ds 'COlltaindng a la!'ge &mount of glsuaon.i'łie :md lew musoovite 
e1a'kes; they are e:xposed in the ditooes ot fileld ir'oaId:s crooslng the C:etaceoo.s 
cuesta near Plniak! and Skrajoiwa (outoraps 121, 122), also nelll' Podgaj (outcrop· 
119). The faWlla here ~ ex,tlremely ra.re and the wdter is in possesston ·ofbut two· 
gpecimeru;;: ?Lepidorh.1fRCMa sp. (outcrop 122 in Fig. 3) and HolaBter sp. (outcrop 
121). The Cenoman:lan dep(mts ja} łbe Le1ów l'egl.on are 4---ó ilU 'bhi.ok (Różycki 1938). 

Turonian 
The Turonian deposits are rep:re'sented by poar-Iy compacl, marly qUlll'tz: 

s.andstones w.fIth glalUcoo.ite, higher up gmcłing iuto .sandy łime9tanes and llmE!60tanes 
contain.lng sligbt amouIJ/t.g ol quartz aOO glauronlite. TheiT thloknesB does net 
vary and is 1-'1.5 m. Alt SkTajnirwa ,(ouOOrop 122 in FWg. S), a't the bottxm of the 
Turonian depQsits there occurs a 5' cm thick horizon ar ferrugmous-phoosphatlc­
nodules with abundant detri1lus of. inoceram shens. J:n this harizon t:he fauIUl is. 
scarce, a.nd represented by Gibbithtlris sp. and Ptychor1lus mammillaris Agassde. 
{ci. W. 30, Fig. 11) illever befare reparted from here. 

The fallowiDg fauna! remains bave been ·oo1lected from the scree ot tbe' 
TurOl)dan autcrop zone wiIthin tfhe Lelów regio:n~ lnoceramUB apicali8 W.oods,. 
1. lamareki Parldnson, ConulUB eUipticUB (Zeręcmy), ' C. sUbrotuOOUB (Mantel1j •. 
Besides tbe above f<>Sda, iR6żydk:i ' (11938) mentd.ons fr,om. Podgaj (outcrop 119 in 
Fjg. 3) "Eehtnocort/S. ar. Gr!lveBi" Desor and "11ll/uZMter WohrmamU" INdetsch wbich,. 
in łrie opin.lJan, sugges,t the preaenc.e ol the lower parl of the Upper '11uronIan, not 
report.ed tirom fłW n,oJ.1flhem. ,part ol this region (in this region on1y lnfulaBter sp. 
·bas · bean !foual!d by the writer). Lower Oaimpa!nian maJ:Ils rest dil:ectily on lthe 
1;ta.rdgr.ound oI}urla(!e ol the Turonian Hmestonee (R6życlti 1938). At iPIr:JiU:l (OI1tcrop. 
121), at the top of Turon:lan d~ts, there occur s:tromatollttes not łmownfrom. 
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the other profiles ol tlUs ;region (Różycki. 1938). An aocount fil detaU ol the 
atroma:tolftes fr<m Pnłak:l and mfurofalaial snabBIs ot the Lower 'l'uronian deposits 
and ot the Lawermost C&mpanian de!poSi.'t1oI lin the iLe16w lWian have bean pubUmed 
previously (Ma'Idnowski & Szu1czewski um). 

Region of Solca 

In the region ol Solca, the Ote1laceous deposits oocur . over a large 
area and are cut by many fauit!! 3 disturlYing the man.oclinal stru~ 
of the Jurassie and Cretaceoos deposiJts (cf. Fjgs 4 and 54-b). In the 
outcrops of the Upper JUI'alSSic płaty limestcmes, adjacent 1;0 same fauIta, 
one ca·n readi:ly observe their being Sbrong1y craoked and bent · towaTds 
the Cretaceous deposi:ts whicll occur in the downtłn"OlWn block (cf. Fig. 
5a-b). These abservations indicate that a part of the faults here Is 
assooiated with a f1extn'8ll bending of the łayers '.The disjunclive 
deforroations are responSible he:re for the present-day different altitudes 
of the same stmtigmphic member both of the Cretaceous and of the 
Jrurassic, e.g. in the horst ar Solca the sandy Upper Albian deposits occur . 
BOme tena of meters higber up than in adjacent stru.ctures. 

Upper Albian 

'l1he oldest litbological member (Sujk:aw8ld 1984), is represented by medlum­
-eraJned non-~areous quartz sandB, contaJining ve;rry lew glauoomte. WJthin these 
non-diageni7lE!d sedilneotB there aa:e a few cent:imetent th1ck ~ and 
lenses ar poarly compac.t quarl.z scmds cemented by cha['Cedony (:pl. l, Fig. 6), 
m. same places. by qpal. The be&t OU,tarops ol. these rocb 8'1'e on łba roadside 
aoutb al Sala1 (01.Itcrq) 11Jc in Fig. 4). In tlle sand ile!'e, there OC'Cur leoses ol 
siUceous sandstone:s 00IIltam!ng Ilumerous ~e spicules \Usible under the 
lDaIILl:fy:ing glaes. lIn the sandatones there also odaUr burrows at. a coommt diameter 
of 3-5 mm (spor.adically 2-3 cm), wblle thelr .observable length is 15 cm. No 
1o.ter-crossing of tbe bUlTOW'S bas been obser:ved, on1y some branching aff. These 
bUlTDWB are cIose to those ot ,the icboogeD\UI C1wndrites Sternbeq. 

AnaIogOUłJ deposjłtB oocur over a large uea, westwa:rd (outc'l'op 113 In Fig. 4) 
and nortb-westW81'ld at. Sola; łheir ecree ie also ofiten encOtmtered Ilear Siedliszo­
wice, Git a very sbort d1BtaDCe to tile ou'tC1q)6 ot. thę Uppe: Jm"EIBSic deposits. In 
all tlhe· Słmds lntercalated by si:lJlceous Bmldstones, bere cansidered, tłhere occur 
SIIIldetone ooncretions with spanges as the only loasil remains. No direct oontact 
at. these c:łepoo.ms, c. 25 m łłIIic'lt, Wllth the Upper JU!'IaBB'fc BIlb.9trate bas been 
obse:rved. 

3 These fa.ults have bean dlsoovered and tbeir genera1 trend determ1ned by 
Su'kowBki (1934, Pl. 2; cf. also F.tgs 2-3). 

, Synełlnes hBve been dffter.entlated in the CMtaceous depo.s:its ol. thłs region 
by KowiaJBIaI. 61948, p. 27; et. aJso !Pl. 2), but tb1s is not cam-ect. In the 1"egloo. o! 
Sob (cf. FJgs 4 and sa), tbe Upper JUI"aSSic piaty l..łmesItoIl'es are in tect.oo1c 
contact with Sa:ntonian.ma:rJs bear.ing 1lhe index fa'Uilla ol thlB stage, viz. ActiRo­
C~ WI"UIf. ~ ~IH8, eJ. łl:I8 PIL a), ~, plfWł!8 bere Qpper .Alliian 
deposltsand this is, i.a. the oawe ol. bis en-oneous interpretatiGll ol the teiotonk 
struct\llJ.'e ot the cans:idered deposib. 
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The successive liIthoJogica.I member is reproesented by medium-g.rained quartz 
sands with glau.conite in which are embedded mge-si2ed ircegula:r bodies ot 
qUMtzite (Fig. 6), characterized by stroog recrystaNizatian ~. '2, Felg. 1). In places 
(ou1lcrop llJ in Fig. 4) the occurrence i.s noted ID these .deposilts of some cen~­
meters tbick bodzons ot quartz ~ble& aald single pieces ol Jurass!c limes.tanes, 
().5---<1 cm in diameter. In 1he !region of Seka the qUa!'tzitic sandsltonea OC<!ur llB 
large bodies withLn the sands and their p;resence is often respoos.ible for fairi.y 
high hdlls in mo.rphology. The fauna they bem iIs rather scarce arui poarly differmt­
iated; southeastwa«'dly ot. Soka (outcrop 111a in' Fig. 4) re'la!t:ively numerous 
pelecY1pDds & have been collected as foilows: 

Inocef'amuB anllUcuB ,Woods - et . .P.I.. », Fig. " am Pl. 24, Fi811 1-« 
l. (l.fI(/Ucus-cńppsi media forma .:.. cI. Pl. 33, Fig. ol and Pl. 24, Fig. a 
Chlam". sp. 
Ne(theu et. quinquec08tata (SO!W9l'by) 
Ckltrll4 sp. 
8:rogf/T4 sp. 

It i.s intere61ling to note in tlW! assemblage the forms called here as Inoce­
ramU8 angUcu8-C1'ippsi m.f., whicll Dr. S. Cieśliński defi.n.ed as trensłtion,al from 
I. anglicus Woods I\io I. C'l'ippsi Ma.otell. In the region ar SoLca, the sands witb 
lTregular bodies of quartzi.tic sandstones are c. 25 m thick. 

JJn rt!he ~ Qf Solca, 8M iIlhe !lti1bolQgi'Ca:l memebers' ol tfhe Aabian dU!!Play 
a chancteriStlc distdbution. North-we8twani1y of SaIooa, near Siedliszowice, the 
Upper Jurassie s,ubstrate :is owr1llro by B8iIlIdy depoo.its wd1lh aponges, here repreaent­
lng the oldest ]ithological membeIr ol. \be Upper AJbian. On the other hend, south­
-eastwazdly ol that vdllgge (dn the area of .outcrops 111, lIla-b), and also near 
Przychody (outc:rop 114) theee deposi.ts are absent, or, if present, they are very 
thin and not detootable in Ule scree and oon. Here, directly on tOO Upper Jurassic 
BUb6trate, rest sands oontaiDing hTegu],ar bodies 0:1' quaTtzit~c sandstones which· 
are the younger lltholog1cał member ol 1Ihe Upper Allbian, tbe age ot. which ~s 

paleonto1ogically dQCumented. Tbese data show tbait wi1Jhm tłhe Soilca ..... on the 
1Jppar Albian deposits oocur" on an uneven Upper Jurass.ic substrate. 

Cenomanian 

Betweeo the paleon.tologically docl.JlrDeDl;ed Upper A1bian and Lower Turon1an 
there oocur, tlm'oughout the whole Sol0C8 region, medium-gr.al.ned, marty quartz 
sanda contain:fng ablmdant g1aooon.i.te, and paB!dng upwa!tds into poorly compact 
sandstones (Pl 3, Fig. 1). The" sa.nds and sandfrtones oontadn an admixtl.a'e ot 
cOa«'se...gra.ined traction, but they ue laddng ot phosp1lątic :oodu]es. They alBo 
bear no fauna, and only 1iUM position jn tOO pro:!IiJe is respOnsilble for their 
referring to \be Cenomanian (SUjkowskIi 1934, Kowalski 1948); the1r thicknesl range 
between 8.5 to 9 m (Kowalski ,1948). 

Turonian 

The Turon:ian depo6its have been ~osed by the writer in a treneh at 
P.tTLydlJo~ (OuItarop 115 Ul F.Ig. 4); S1IIIDIdy ~1lctlE& nst bere Bn ~ 
OOIltlnulty OD Cenoman.ian pool"ly compact marly sandsliones with glaucooite (unit 

6 lnooeTa.m.uB concentricus Pad~"nson. IS i.a. ~ed .:from here by Kowalski 
(19413, pp. 17-18). Th~ present wrlter has 3!nspected :these speclmens in the oollect!on 
0:1' the Faculity ol Geology ar the Warsaw UDivt!ll"Si'ty; but 8IC'tua11y ·they ~esen.t 
l. anglicus Woods. M8IOY inoceram spedes oIIl'e also mentioned by Suj-kowski (1934) 
from here, but a pert 0:1' them seems to be i.nearrectly identwed smce sorne specles 
he mentioos emude 1Jhe occurrence o!. athers. 
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Fig. 4 

Geo1ogical map ar iIibe region o;f Solea {exP1anationa as 1n TeXit-fdg. 3); A-B and 
C-D - ~ioes ot. geo1oglcal1 ~llkm.s pre.sented m Text-f,ig .. &l-b 
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A 8 

Fig.5a 

Geolog:iIC8ll sections near Salea ~.ej. Text...,fi-g. 4) 

1 fu Fig 7; ej. Pl. 3, Fig. 1). The Cenoma:nian/Tu.ronian boundary has been placed 
where qUaJl"tz and gleuconite dec:rease in amount, atherwise than OIt'ganlc remadns 
do (ci. FJg. 7). PithoneZla and planktic furtanrlnifers are the mad.n camponoots of 
the 'l.'ul"anian sandy limestones; their amou.nts vary in 1lbe profile (ej. Fig. 7'), 
I'i!SUltiJllg in tbe formoaflian of varlous mit(]L"ofacles (Pl. 3, Figs 2-4; P'J.. 4; Pl. 5. 
F!Lg. 1). The chm'acteristi'C'S ol the TLm.-anian MtholQg:Lcal umts dlJtifel",ęntiated in the 
profile ot Przychody are 8JS tallows (Wlits 2-4 in Fig. 7): 

II. &indy l.łmest.oIlefI wlUl inoceram fragmBll'lll. lln the vJcl!niiy ot Bolca (oult.corop 118 
In Ing. f), Ccmul.ua 8ubrotund~ (Mamell), la fOUIlId In 8InIIiLoe0Ql depo&bta. 

13. iSandy !l.!me8toIles· witll rfrequent inoceram· frlaiDment& and a horizon Of f~ 
-ph08pbatie nodules (4~ cm) at tbe 1ql. The fauna here 1.8 scarce, and rElPl'esented only by 
Inocenz:mu8 lamarcfcl Parldmllon. Bec_ 'OIf the Iblgb. cOllltent CIf iooceram debds, lI:hiB 'llIIlit ts 
easJay lden.tlfied tm'oughou·t tbe .region U!lder .ccms1dera.t:Ion. In Ule vlclnlty o.r rBoiea (autcto.P8 
216-118) tt beara tIle tol~owmg foulłs: 

In0C6mTIJUB lamarckt Pal'lki.mllon - cI. Pl. 25, F4g. 2. 
Conulw entptlcua (Zaręczny) 
C. aubrotundua C\l8ntell) - cI. Pl. 28, Fig. li 

... 
30m 

Fig.5b 

l pllaty l1meatones., J dlalky l1mestonee, 3 a!lDd8. , sandlrtones, :; llaody llmesionee,. IJ 88i1ldy 
:marla, 1 marla, 8 8lope wute 

JatDII oVpper J-urHlic (pIaty 'lJmestones), Jawk Uwer J·ura88lc (chaJky 1lmellf:ones), Ka. Upper 
Alblan, Kc Cenomanian, Ki Turon1an, KB Santan1Il'D, Kk CampaDl.an, Q Quatel'IJary . 
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Fig. 6 

Rural quarry at S olca (outcr~ l11b in Text4ig. 4); v·isib-le are Upper AJhian quart­
zitić sand5tones 
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8 

O.2m 

DetaJled .profłl.e and IbotmdaTY <lIf the T1lI'onian aIlId Santoriian deposits at Prz~hody 
<et. Text-<fig. 7} 

A - part ot the P'OIfiJ.e wdth alllJliPiinl: om1tted in . Teltt-fl.g. '1; vialble are three BlltIaqueoUl. 
d.ilcont4nulty wrfac" 8.IIIIOClated witb cnall n~ l1ykea enr1cbed in quartz (et. Pl. ł. 

Figi ~ BInd Pl. 8, Fig .. I) 

B - fe.pent ol. łbe uppermo.st layer ot othe Turon1an, oceurrlng. be'lleiKh the dl.scont1aulty . 
su.rfaoe (et. PL IQ. Fig. Z): T Turonłan, S Smtonlan 

Fig. 7 

Vel'Itieal suocession of mJ.cro.facies in thę Qretaeeous dep<Ei1B at . PIrz~h()ldy (ou1icl"op 
115 lin TexIt-4ig. 4); dashed line denotes a ~ed fragment of tbe profile presented 

in Texrt-tig. eA 
For Q:uartz and jplauconite: l frequency, 2 c1atltlclty 

For biogemc OOIIlliPOnentll: l dnOlCeram fragments, 2 planktle foram1n1fet."8 (moetly Gtobtgerłna, 
Globotl'lmc4f14, BotJaUpora), '8 PithoneUa ova1ł8 (Ka,utmann), 4 ben~blc toraml'llUerII. I) sponge 

. ~cuolell (other elllPla'llatlona atI in TelI:t-fig. 2) 
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4. Sandy llmestonetl conta.in\.ng a Bmaller amouDt 0If inoce:ram debrlB ~nd lingle fer­
rug!.IH)U8"1lhOlllhatlc DOdu18!1 • .Poor fauna 18 repreRntec1 by unreco.snlZabJ.e bracb,lopods, -aDcl by 
rnocBramU& łncon.em,.. Wooda and BteTnotaxł.ł ~1W8 (MaDtel:l). ~ otbe mveatlgałedprollle. 
througboiJt the region under COD8lderatioa, the depoBUB ar UW! unit ere- pioorły _ e::qKl8ed. Ul 
the vlclnity ar Saka (neK 0tJ1;.cn)pa 1111-118) otbe fOllowllng .foesilB Mye been collec.ted in the 
BCr'j!e: 

lnoceramuB 'neon,ta,.. WoodB - cI. Pl. Z, Fir. a 
Cardła8ter lIP. - cI. Pl. 28. -Fir. 1 
InfUla,łteT lIP. - cI. Pl. 29, Fig. l 
8teTnotarN planu. (NaDte1l) 

The excavation ola tren;oh at Pnychody, eXJPOSing thebouDdal'Y of sandy 
lIImeston~ w.i.th the san1xm.ian d~ts I(ef. Fig,s 7-a), affeced new 'data lio f-al' 
tmknavm from thls regiOn {ef. Sujkowaki 1934, K.oWal&lcl 1948). 'fhereare namely 
tbree discontinw,ty sU11faces wd.thin 1jhe SlmCły lfmestoIles fram which tbe' clastic 
neptunian dytkes start td<JwIil.wa:rdlY, Ibei.ng filled wifu quartz saIld ~ef. Figa 7-a), 
and attam!ng tbe depth ol 20 cm by their 2-3 a;n wddth. Two of these d:lac'ontinuity' 
surfaces occu:r within the '11uroni-a·n deposi:ts, end the third one is placed on the 
Turonlan/Santonian boundary (t!/. FigI;; 7-a). In fue part ol too profile between 
samplin,g ·places 13-15b -(cf. Figs 7-aA) the oontact between the dykes, and 
sur.roo.nding soody limest«les is v«y sharp (Pl 4, Figa ~). It 18 noted tbat the 
.increase in quartz witbin the dykes is aocarnpaniec:l by 8 simulta.neous . decrease 
in glaueonite and biogenic component'S (ef. Fig. 7). 

One of the dll1COntinul.ty -wr1aces (cf. łI'. '1 __ A) Is coverec1 by atromatol1te (.:Pl. 9 and. 
Pl. lO, rl..g. 1) wbJc.h forma-a....., cm. coettm.g ol the unlWen aurfece -Ol .andy IimEllrłlanml. Thesę 
denlvelatl.orm are much greatel.' (S-O cm) tban 1thil8e 1Imde.r othe bOlttom Qf Turon1l111l lIrtrOma:łoUtei 
at PDfald nelll' :Lelbw(cl. Marc1lDaw8ld & ~ 1972). The uppe-i' 8Ul'1aee ot -the stro­
matolltes layer 18 nearly .:Uat. but composec1 ol &trom-atolite domes (uP to 0.5 em łLigh); in 
lIOIDle placea lJt .. i~eg;nated by lron hyćLrox1dea. The stromatolltes coaleece well with the 
overlytng l.aye.r (F1g. BA). 

The strOlIlaltollt1e laye.r 18 bullt of parbilC'lies partly c.h.em1aal in origln. a.n11 partly 
organie Ot' detrital. 60me thin laminae a·re oom.pQ8ed ol Ph-asphat8!l. Płflnktie forsmlnifers 
are the mam organie com.ponenł (el. Pl. 11, Fig. 1), but they Bre fewer in 'the columns IthaD 
in łhe intel:1łl4ce. (CI. Figa ~A. lD06tl.y salIl(ple 13 .anu Ub). Quartz grai.nB are 8180 more 
frllf§lllem and bJ,gre.r in .the 1nterat4'CE111 (cf. Pl. 11, Fj,g. 3 and. samples 15 aad 15b in Fl.gs 7-łA) • 

. -The etromatoJdt1e cołumnłl aTe preserved al! eompJ.E/łe (cf. Pl. 11" Fdg. l) iIdilclllt'1.ng the lacl!: 
of a'bra&ion in 1ihe 'ntent1celi; !IOID1e walJs of the ed1umns are encrustec1 wilbh ph~el 
Itl'rangec1 (Pl. olI. Fl.g. li) in colloform atl"U'CtUll'e& l. 

The Turonlan deposilts ol t-he Sóiloo ~on, 8I1ltaiindng a .thickness ol e. 2.7 m, 
are direC'tly overlaid by the Sent<Jlni.an (Kowalski 1-94B), tbls bedIlg oonnected with 
a su.bmarine break fu sedimentation (:R6żY'C'ki 1938). The topm08t layer of the 
Turonil8n S8iD1dy limestones .is cut be neptunian dykes with i!l taimy regular trend 
and stretching downwards below the SlIromatolltes (ef. Fdg. BA-B). Sandy. glauco­
ndtic Sa:ntanum marla and rather smal! fra,gments of TW'onian sandy limestones 
(ef. Fig. BB and ,PL 10, Fig. 2) a:re :i:n::fiilling these dyk~. The Santonian dep08itS 
coota:in a large amount ot glauconi'te and inoceram debris (cf. Fig. 7 a·nd PL 5, 
Figs 2:-4) by whicll they Bre cleartly di&tingW&haIble fr-om the Turoni:ian limestones 
(cf. Pl. 5, Fig. l). 

6 As obse:rved by Wendt (HI70, lP. 438), the part played by algae in the 
fo.mnatian ot these structures does not seem reldably justitied and their resembla.ilce 
to Ithe stromatolltes is anły in mOll'!Pho1ogy. It rosy tberefore be assumed, that 
IUpper Cretaceous phosphate s1lromatoldteB :lirom the V'icln.Lty at Cl"aocow, d~c:rdJbed 
by Golonka & Rajchel (1972, PIs 6-7),' are oon-or~ structures, genetically not 
connected with blue-green algal a1lromatalites. 
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Region 01 P()1'ęba DzierŻTI.a 

In the region of Poręba DzieI'ŻIla the Cnrtaceous deposits are 
exposed. only near the village bearing that name (outcrap 110 in. Fig. 9). 
Recen.tly only the upper part of the profile is visible in the ou.tcrop 
(uni~ 3-4 in Fig. 10), whiłe the lower one (umtS 1-2) bas been 
compiled on Sujkowski's (1929) descriptlion. Oenomanian deposits to the 
top grading into Lower Turonian (ej. Fig. 10) rest here directly on the 
Upper Oxfordian marls (Idoceras planula Zone). . 

Cenomanian 

l. iPoody oom;pact qU6l'ltz sa.nd8tones w.ltb gI.MJooalte, kom whlcłl 8u:Ik0WBk1 (lll28) 
report;ed 1: "TerebnJ.tuł4 et. phaBeoltna Lam., T8f'ebratulłna lIP., Modtola sp., lnOceramus lIoP., 
Pecten orlńcularł. sow., .Lima er. 88mtornata d'Orbigilly, 0Pł8 et. neocomienBłB d'Orb., Cyprłna(1) 
Bp., Holaater suborbtcularts Defr., DUcołdea Bubucuł1JB .Klein, DłBcołdea sp., Cat<1Pllf11Js 1I'p., 

Pyrłna tnftatoG d'Orb .... 

Z. Quartz-glauconi·tW ·unfossl.literouB sandll. 

3. iM:arly-sandy quartz gra:vellJtGnea w.ith glauconite, d,n tbe matrix of which (Pl. 6, Fig. 1) 
are emlbedded &me1e pebblles o:f QWlr.I1z and, 1_ oftem ot Cłuaru:i·te.I, not exceeding Ul eon in 
s!ze. The gavel8tonea conotalal the following fOllSil8: Orbtrhunchła mantelUllna (Sowemy), Te­
rebratuUna 811., ''TerebmtUla'' dutempleł d'Orbigriy, Inaceramu. sp. indet., other undetermmed 
pelecypods, Actinooama:r (Praeactłnocama:r) plenus (B"ia1nvWe) BUbap. Indet., Ca.merogat8f'Us 
CUlindrlcus (LamaTck), Pyrłna oOOtta O'Valta d'Orbigny, Hola8ter potaniae Lambert, O:ryrhtna 
aftf11Je~na ReWIB, ILIld otodUB appenc:Ucutatu8 (AgaSBiz). 

Tbe Cenomanian de.poetts here eX;PO.SeCi (unita 1-'11) He 11.9 m tIlla. 

TUTonian 

ł. LtmeałIDnea ~ at Ule bottorn an edmixture of quartz ' grlUlla and pebbleB; 
higher up they grade lntó zoogenic UJDelltones bearing abundant inoceram ·remalns. The fauna . 
ls rich lIlume.rica.1.ly but talWD(J[Dd~ny .poorly differentia·ted: InoceramU8 labtatu8 (6chlotheim), 
Dtsco4de8 mtmm1JB (Agaaslz), Conutus 'e'~łcus (Zaręczny>, C. BUbrotundus (Mautell). 

In the profile here considered, the transiilion of the Cenomanieo deposjts 
into Turonian ls acoompa.nied by a di6tinct and abrupt llfuofacial ehange (cf. 
]'lig. 10). At. the CenoonanianJ'Iluronmn boundary there occurs a sharp decrease 
in the arnoont and s:i:ze q~ 8Illd glauCOIlitte grad'llS, uo at sing!le q'lJ81\tz 

pebbles while albundant organic 'I'e'IDai.ns make their . appearance with · the pre­
domin8lIlce of planktic foramindfers (pl. 6, Fig. 2). Higher up, the admix1lure of 
quartz and glauoonite gil'ad:ns disappeaxs and, a10ng with calcium carbonate, ocganic 
:rema:ins al'e the madn <:omponents ol. varUous ml<:rofacles .(pI. 6, Figs 3-5). 

The lowermost Turan:fan deposits nea.r Poręba Dzierlna are overladd "by 
marla with glauconi·te, and can.tami-ng (SUjk:oW\9ki 1926) lnoce'l'amu.s lama'l'cki 
ParkIinson. In the scree higher up than! OCCUl' wbite' mady limestones with 
a smaU admixłure of quartz and glauoonite, and with Lnoceramu.s of. i~ 
Woods, as well as fragments of otber .inocerams and echin<>i.d tests. 

7. Sujkowski's oolJectLon has been lost durdJng the laSt Wa!l", and in view ol 
the cpresent taxODOInic requh'ementa - is oimpossiible to state the true assigment 
ar this fauna. It may be only remarked tbat Holaste'l' 8ubOTbtcularis Defr. probably 
repn:eenta H. poloniae Lambert {cf. Mączyńska in Marcinowski 1970, p. 421) .. 
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Geologica1 map of the regions of Poręba Dzierżna, Wolbrom and Glanów (ajter Bednarek 1974, Zapaśnik 1974 and own observations): rectangled is the area 
magnified in Text-fig. 12, explanations as in Text:-fig. 3) 
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The Turonian depo9its near Poręba DzierŻIla me e. 10 m thick. San.tooian 
marls occur Mgher . up (Bukawy 196e) with a distinct strlltlcraphie gap. 

Fig. 10 

Pr<lIOIB.e 0If the Cretaceousdepoejlbs at Poręba 
Dzier.ma (outaropllO in Text-lig. 9); s!l."!l."owed 
are the PJ,.aces of sampling for mJ.ocrofaoial ana­
lysm of the CenomanlanITuronian otransitional 
beds (et. P.l. 6, Wrgs 1-5); other exp1a.natdons as 

in Teit-fig. 2 

Region ot Wolbrom and 'Glanów 

Within the Wolbrom-Glan6w region the Albian-Turonian dep<Ets 
occur ove!' a large area and they are exposed in a num'ber of outcrops 
(et. Figs 9, 12). In the western part of the region, near Wolbrom, their 
exposuxes are represented only by the Upper Albian deposits resting 
on Upper Jumssic pIaty lim~es, and which are preserved (Fig. 9) 
in a tectJonic graben (Sujkawski 1926, Btrlrowy 1968). In the eastern part. 
near Glanów and Wielkanoc, along with the d"eposi.ts of the Albian 
deposits are aIso represented those of the Cenomanian and Turonian; 
in same places these directly overlie the lithologically differentiated 
Jurassie 9llbstrate (et. Figs 9, 12, 27). 

Upper Albian 

In the viclnity of Wolbrom no eantacl of tOO Cl'etaceous deposits with the 
~ Jurassk: substrate is naw exposed, bI.tt the Upper Alblsn profile may be 
here subdivdded in1lo tbree .parli!. 

The lowest part (outarop 105 in F.ig. 9) ls represented by non-calcareous 
green cIsy\\! with s1ngle quartz pebbles, di9coida1 in shape and not exceedi.ng 1 cm 
in size. In other plaees (!Ilear Olltc:rop 106 in Fig. 9), the Upper J'Ul'asaie p18,ty 
limestones are direclly overlaid by quartz sands and Bamł'!ttones wLth glaueonite. 
mixed Wiith quartz gI'ave1 (Suikowski 1926), and bE!!8it1in.g rarely distributed sponges. 

The middle part (OU'tcrops 101, 103, 107 iJn Fig. 9) hl deve10ped as mediwn­
-grained qU8ll.'tz sands wilih gl8iUconite wJ.tihout gravel iIIltercalati.ons. Wdthin the 
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FUg. llJ 

Profile of the Upper Albian deposdbs at WoIlbr.om (ootorop 103 in Text-f ig. 9); pre­
sented is distrJbution of traees f ossiJs Chondrites s p. (et. Pl. 16, Figs .1-2); other 

ex,plall1a·tions as in Text-f.lg. 2 

sands there are lenses and conoreti:ons C1f sands-tones (Pl. 2, Fig. 2; et. also Fjg. 11) 
beari.ng ven:y rare sponges. BUI'Irows of the ichnogenus Chondrites Sł.ernberg are 
here (outorop 103 in Fig. 9) abundant (.Fig. 11 ; Pl. 16, Figs 1-2). Ln s.ome plaees. 
the sands are obliquely bedded (et. Fig. 11). 

The upper part (outerops 102, 104 dn .Fig. 9) is developed analogous.ly as the 
l'atte:r, but it eonta:ins numerous inltel'calal1ions of gravels and gm velst.on es, the 
quartz pebbles in w'hi.ch are discaidal in shape and 5- 8 mm in size. 
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FUg. 12 

GeologicaD. map of the vicinity of Glanów; ex.pla:nations as hl Tem-4ll.g. 3 

Thetota.l thiC'kness ot all these ~ts in the vicilllity of Walbrom exceeds 
40 meters 8 (vidę Plig. 28). 

A:n interesting Urpper Albian profiJ1e (.Figs 1a-.14) is well exposed in a gl"eat 
sandpd.t at SUcha (outcr.op 109 in Fig. 12). The presence 18 seen here of non­
-oałcareous qUllIl'tz saIldj:; w.!th glaucoriite i~ :whlch are embedded munerous lenees, 
irregular bod1es ar concretions ol sdliceoos sandstanes (pl. 2, Fig. 3) spara;dically 
contain.ing spanges (F.Lg. 15): Opal encrustattons often occur Im. the suda,ce or in 
the crevices of these sand&tan.es. '!'he quartz fraotion ds medium-grained in the 
gree.ter part of the IJI'otile (units 2-6 in Fig. 13), being ooarse-grained oo1y in the 
lower part {lmit l). Tbrougboot the profile the sand 1s diverse1y bedded forming 
severI8J. sedimenł.ary strucluree. The atTa:ngement al the interealations ol sildceous 
sa:nds:ton'es ooincides with that of these struc-tu'l'es. Burrows Chondrites s.p. l'ather 

8 The tll'lic'knes6 ot tihese depos;its was det.ermmed by Bukowy (1968) at 18 m 
but the ma:p attached to his paper ilndicates at least a5-30 m. On the basds of 
unreliablle lithologicał evddence, the Alblan and the CetlJOlIl'lNlian wei-e di.st:ingu.ished 
by Burzewski (1969, p. 37) dn the WlOlJbrom regian., stating theit' total tbickneS8 
as 10 m. The remainill1g part of sands in t'his p:otile BUl'zewsk.! assigned to the 
QwlIt.erm.m.-y (8'tc!). This ,is a miWllderstand:Lng I:tinee gla~on1te i8 presen~ throug!hout 
tWs profile and the thdc.kness qf the sanJds. and sandstanes, with ChOl74ri.tes lIP. 
(outcrop 103 ID ' Fig. 9), I'@reselllt:ing bu·t the miJddle ' pa!l'>t of the Uippe:r Albian 
pr.arue. 18 m itself 8-112 meters. 
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'1l11lllerous here di.splay e aimilar arrangemen,t. The characlerlstics of the lndividual 
units (1-6 in Fdg. 13) ue as fonows: 

1. Sand wdth f1ne-ltCale ob:tque bedd1llg, kws Ci-ten paralle!: the indi:vid,ua.l laiminae 
have varlaoble angles a.nd IInolina.tion dlrectiOIJ8 resultlng in Uat · wedCe-lłke types ol bedd.lDg,. 
The plllllle& BeparatLng varioua ·typell ot bedtling are occaskmaUy covered. with gravel materlal 
Bw"l"OWII Ch01ldńtll'll &(l. are numer0u8. 

Q. !in the median part the f.t.ne.,acale bedding ja 'Wed.ge-lłke (ci. Fig. 13) while In the 
top part it i8 obliq.ue. tllln8ent1aJ. .truncated by erOllion. In the remałn1ng part 01 the UIIllt tile 
&and la a parallei bedded. BurroW8 Chon.d.ritas Ią). (.Pl. 14. Fig. 2) are not 80 nume1"OUll as 
lon the Bobove UIIlłot. · SIł'keouB spanges OCICUt only lon the saodstone cooaret1on.s. 

a. Paralle!-bedded sand containing a la;rge admI.xture of cJ.ay. Sponges (Fig. Iii) albound 
in the Hnd8tone concretlO1Ul, wbile .Wcdf1ed W<IOd (QP to 130 cm lon' 8Ize)'la numeroua lon tlie 
sand8j burrowa Ch01ldritslI lIP. &Te very rare. Th1:s unit . doelt Dat tl'wIcBlte the Underly1ng 
depoal.ta (CI. ~ 14B) and lts dkec~lon (11)°18°,9) dete.rmins ·the tectOD1c st9:'1ke lIIDd «!lp. 

4. The sa.nd 1s lar·ge-eca:le (5 m) bedded (ci. Fig!! .u IIIIld IW), in mOIit C8lle& tangent1al. 
l.n lIOme ił pallllea itnro tliegonal. The aandstone itn.teooalatians"are .rare (ci. Fig. a.3). but there 
Is an ablmd8llCe ol bur.owa Chon.dńtSB sp. (Pl. 14, Fig. 1 and Pl. 16), w.Ith i18 mBJdmum 
frequeDCY in ;t.he lower paTt ot the unit (CI. Fig. UJ. 

5. The. beddlng ot the sand la paranel throughout the unit. BuIirowa ChondriteB lIP. 
aore acarce. 

8. ':Thls unit tr1.mlCate UiI substrate (unit. 4--6) and fllla a la;rge ero&l.ona-l ·t.rough (Cf. 

Fig. 14B-C). The bedditng ol aMłdłl folloW8 the outline ot ·the trough Imd this 4tI a1so &t.reIBed 
by .t.he directi<lo ot ssndatone intercalatlom! (FJC. 14C). The tlirection O!f the -t.rough ts Ileady 
equatorlal wbile Ita ~dina:l axla plungell . eaatwardly; the truncaAon ot underlymg 
depOlIits (Unit 4) ill obBervable in th4B very dj.reclllon •. 

Analogoos sands OCCU4' in a neighboring outcrop 1094 (el.' Fig. 12) but 
contal·ning nwnerou5 concr~tions ol. silloceous eandstoo.es. Moulcm ot. various borłngs. 

. made by sponges, POlychaetefi, pelecY'Pods (i.a. Ga3Itrochae1}a g,p. - Pl. 17,' Fig. 9) 
are sometimes present ialside these concrefńans; ' and are filled with the same 
silieeous sandstone. The moulds ue often stretchillg mto the clayey re&iduum 
oontained in the cOIlcretion interior and 'Ilbey outline the fralgments 01.' Jurassie 
limestones, calcium carboo.ate of whi-ch has been removed during :furiher diagenesis 
(the sandstones are now . completedy deca1cified). 

North ot. Glan6w there a.re Otitcrops (Fig: 16) of non-ea1careous, fine-grained 
quartz '9aIlds w.iJth an' adanixture ot. glauoonite and abundrunt mUlSlCOVite flakes; 
they repa:-esent the uppermost Albian and gra.de with cantinuity into the Cenomanian 
(.ID!g. 17). An. analys:is of the distributian ol. the . Upper AlbiJan deposits near Glanów 
and Sucha showstheir maximu:m tbickness to be about 33 m (near outcrops 109 
and 1094 -about 25 m). 

Cenomanian 

. The Cenomanian deposits restiIig ·insedimentlll"y contiJnuity on Upper ALbian 
are exposed anly norrthwll.iIldly of Glan6w (ou1xlrops 108, 108b .iil ng. i2; cI. aleo 
Fig. 17); thei!" prolfi.le being as shown below (Fig. 18, units 2-4). 

2. Marly-tl8llldy g;ravelatOlnes ocmtaining quartz pebb1e8 and P1ec:es of Jurassic ft1nta. 
The ·matrlx oootadns glauconite and Bingle ferruglnoua-phoa,phatic nodules. Quartz pebbles 
are d1acoida.l in Sha,pe lIIIld 2 «n l.n sl.'ze; fragm,enta ot JurllBlrW ftbnta (11--10 cm) are ooated with 
a g\aucon.lltlc film. . 

3. Marly, ooarse-grained. quartz sandtrtone wnh glauconite and ~ qUBTtz pebbles. 
l.li-Gl cm' in mze and l'epreaent1ng 16-«0% ot the NlQk volume. Ferrug·~atic nodulea 
are IlJUI11BrOll6, whereas the fa.U!!la la ~: Hol4Bter pOlon.lae Lambert lII!l.d otod.us appendł­
cUilatt.&B (Ag88Sb:). 

4. MaTly, mecilum-gra1.ned qual'ltz fl8Ddatone can~ a large amOUIJt . o.f glaucon1te 
(PL 'f. Fig. ,1). ł'Il the -upper iPIlrt ot .the lIIni-t Bame ,parts ot the rock: lIIl"e IliJimtled. The fauna 
ia relatively llumeroulil, and represented by: Orbtrhyoohła mantelUana (So'Wer·bY>. Leptdor­
hynchła słgma (lScłJ.loenibach), InoceraffluB crtPPBi iMa-n:tell, DtscokieB aubuculus (Klein). HollIolIter 
polonła4l Lambert, OXJIThtna anguaUcleM BellU 8oDd. Otodus a.ppend4culatuB (ACaeaIz) •. 
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Fig. 13 

P!rofiD.e of 1he Upper A:Lblan .depooits at Sucha (ouicrop 109 in Text-f.ig. 12,explana­
tion as in Text-Ifdg. Q; angle o.f diagona-l bedding in unit 4 strongJ.y exaggerated) 
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Sand-pi t at Sucha - vlsible are Upper Albjan deposits proli ed in Text·flg. 13 
A - generaJ vlew ot the outcrop. IInd :Imuths ol Us walls (et. B &; C In thls II ure) B - southern waU ol the outcrop C - ea.tern wall ot the outcrop 
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Fig. 15 

Sponge in a siliceous oeoncrto1iion in sandstones; Upper Albian, Sucha (outorop 109) 

Near the outcrops here discussed (108, 108a), the Albian and Cenomanian 
deposits are disturbed by a fault with a small throw (Fig. 19). 

The Cenomanian deposits with a transition to the Turonian (FUgs 20-22) 
have been expooed in a trench 0 on the westem outskirts of Glan6w (outcrop 108e 
in Fig. 12). They are preserved .in the downthr.own limb of the fault (Sujkowski 
1926) and thererore they are laterally in a tectonic contact with Upper Jurassic 
butten limestones (Fig. 21). I n the section, they rest on Upper Jurassic platy 
limestones, the surface of whioch is uneven, and sculptured by smalIl clefts (cf. 

9 The trenoch is sJtuated on the wall of an aba.ndoned quarry, which for 
many years has been known in the literature, and yielded many fossils (cf. SUj­
kowski 1926; Panow 1934; Popiel-Barczyk 1958; M~czyflska 1958, 1962) though its 
more detaIiled lithologieal description and stratigraphic assignment have never 
been pr4:!sented. 
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Fig. '16 

Sanlds -ctf the uopparmoot.AJ!b;ian ,at Glan6w (Krutc.rop l08a 1:0 Texlt-;f1g. 12) 

Fig. 17 

Contact of he Albian and Cenomaruam .cJeposits at Gllan6w (oubcr.op 108 dn Text-fig. 
12): Kaa Upper All·bian, Kc Cenomanian 
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Quartz GlaUconite Bioeeric 
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C 
FIig. 18 

Vert.i.eall successi'Oll af rmarofades in the Lower Cenoman1an deposits at Glan6w 
(outcr·ap 10Bb !in Text....flig. 112; explanaotiOlllS as to Text-fig. 7) 

SSE 
outcrop no. 108 , 

Fiig. 19 .. 

Geologieal section o(the .A!lbI.an and Cettlomanian deposits at Gilan6w (near outcrop 
lOB, cf. TelUt-:f!ig. ·12) . 

1 sanc:I.B, 11 grav-elatones, 3 sandstone&, " slope walte, S faulta 
. Kae Upper Albian, Kc cenomanian, Q Quaternary 

Fig. 22). The lithol~cal units difter.entiated here, and representing the Middle and 
Upper Cenomanian (Figs ao, 22) are of the cbaracteristiea as folIaws (units 2a-2d 
in Fig. 22). 

olIa. CaJ.eareoUB quartz conglomerate, wlitch .pebbles and rather few quartzite pebbleS' 
Bre d1ecotda1 and va.rying !In size (1).3---4 cm, IIlIo08t commonly bel.ng l--t1.5 am); otthey re(preaent 
c •. '10% of rocik volume. The matrix consiBtIB of toramin.l.fet" limestone (PL 2, Fig. f). llD the 
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A 

Fig.20A-C 

T£ench tru-ough the Jurassic s'Ubstrate and Cretaoeeous -deposits ait Glan6w (outcrop 
lOBe in Text-cf·ig. 12; ex.planaitions as oin Text-fig. 21) 

A general view, B U~r CenomanianlLower TUronian boundary (numbers denote the lltholo­
gical 1.IInlt.s rpresented 1n Text.,fdg. 2/l), C fossillferous .MIddle Cenomanian conglomerates wi·th 

'PhOSph<ltic nodules (unit 2a In Text-fig. 2/l) 

tower (part ot the =It the !pebbles are ar.ranged at random While in <the hLgher part 8IIld In 
unit 2b they are dmbrlcated here am there. At the bOttom, there occur pieces ('l~IS cm) 01 
Upper Jurassic limestones and Ulnts, occasionally coated with a glauconl;tic tUrn. All the 
pebbles are sometimes encrusted by sel'lPullds (PI. 17, FJgs 6--41). The lime-phosphatic nodules 
are very abundant In this unit, jn some places the ccmglomerate being completely phosphati'Zed. 
The rich, but poorly preserved fossils are represented mainly by IPhosphat>lc moulds sometimes 
·overgrown by serpullds. 



THE TRANBqBESSIYE CBETACE~ DEPOSIT'" 

Glauco-
Quartz rite Biogenic components 

,Or--.-~0'F.8c--r-J;.~. ° _T_.!1.;21ml 
{4 

:z 
-« 
:z 
Cl 

/3 

12 

40 20 0 200 400 600 600 1000 

Fig. 22 

Vertical suecess-ioo of mierod:acles in the Oretaceou.s deposits at GdanOw' (outer,o.p lOBe 
,in TeXJt-lfig. 12,exPiaaatiaos as in Te:mt-fig. 7) 

The list of f0lll111 la fol1ow1ng: 

Vanous undetermined ~nges, 
001'al8 ell: !am.I CaryopbylUldae, 
Polychaetes GlomemlcJ go"diaU" (Schlothelm) SlId other undetet"mined (Pl. 1'1, FI,. 5-1) 

Bracbiopoda: 

O1'bt"hvnchia ma.nteUiana (SOWerby) 
O. purldnaoni 0WeIn. - PI. :aG, Fig. '1 
CyclothUris anttatchotOlJl4 (BuvilJn1er) 
CTsUmunchta pUcautta (SoWerby) 
LamellcJerhynchta caseut OWen - PI. ;1, Fig ... 
Be1lithU"b(T) lip. - iPL 19, Fig. 11 
Ornatothuris lIUlc£,fera (Mol'rlII) .. 
O"natothuris lIP. 
~'Te"sbTatula" dutemplet d'Ol'bigny - PI. 18, FiC .• 

Peleeypodal 

cucuntJIIU lIP. 
Pinna lIP. 
Chlamua lIP. 
Lima lIP. 
Oat,,8CJ Bp. 

nocardia hetntzeU Wolleman 

10 
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AmmoDliel: 

Sdponocvra. subboculoide. (Ge6Ditz) - PI. n, ne. 1 
Scaphtte. (ScaphUea) eQUaU. 8GwertJy 
Puzoeta (Puzoeta) subplamdata (Sc:hl'Dlter) - PI. &1, I'la •• 
Schloenbachia d.. tlBriana (Sow:e;rby) 
S. subtuberculata tsbarpe) - PL 24, F~lI .11-2 
S. cf. (lUadrata Spa&b. 
S. wntriollu Stieler • 
Schloenbachia lIP. 
Acanthoce,.as lIP. - PI. 81, 1'4g. 11 

BcllinoJcIa: 
DiBcoCd •• subuculus (Klell.n) 
Pf/rina ova", 01IIIUB d'Orbf.8D,y 
PJlgaulu. pul1J4.n4tu8 d'AA"Cll!ec - :PI. 11, I'i,. I 
HoIaBte,. polon£ae L6mber.t 
HolaBteT ~ 

Shark teeth: 

O:rtlf"hina anguatideM R_ 
OtodlU a~ttU (AcM*) 

2b. !MM'ly qu.artz COD8lomerate wlotb. a relatively gl'eat admixture of clay, me of 
pebbles be1iDg d18tiooUy smaller it.han in the ~rec8lllalg unit. F'llIma IICUICe,rEIPreeented 0Il1y 
by UaM teeth, O%llrhtna angusttdefIB Reuu and otoou. appendtcu&atus (Agasslz). 

le. Ca'lcareous quam conglomerate :Ln wbtch the II11!e of &lebbles (0.5 cm) and their 
number V9lume decrease dl8tl.ncUy 4Iowarda tile top. lIn l\Ihe lower part, the pebbles conslal: 
In c. 40--60% of rook voLume .and, moreover, the occurrence b obl!lerved here o.f Bl.ngie, rather 
sm.al1 (!It-t om) Ipieces of Upper Jur8lllllc 11mestOllee. The uppermOlt paR of Ithe unit 18 
developed as llmestooes cc:mtainiDg rll'ther few graiDII of quartz MId ,laucron1te (et. Fjg. 21). 
but very .numerOiUtl t1De-oqankl detr.l.tu8 (pL '1, Figs ~). Ume-phallPbat1c nodu!l.. occur 
thro~out thl.!l umt, the topnOllt part of 'W1lk.h ~ay. evidences of aUbmarine eroPoIn. 

The list of fOll8lJs, mostly tram lower and .middle part of ,the unU, Is following: 
VlIl'iOl5 undetermimed epoDgell, 
Corals ex Mm. caryophyWdae, 

Braclliopocla: 
Orbt,.hS,",chia parJdnsom OWen 
C,.etWhunchia sp. - PL 21, Fi,. 11 
A,.cuatothllriB arouata (iRoeII::1«) - lPl. 18, Fig. 1 
Praelong4.thtpis .p. 
Gtbbtthyri' .p. 
ConcIn'ldthllris(?) subundata (SoWerby) 
Of"tlatothJIriB sulctfera (MonU) 
OrnatothllriB lIP- - 1P.l. ID, Fig. • 
"Te,.eb,.atuta" dutemP'et d,'Or,bIlgny 

Gutropocla: 
TTOChus ap. 
Plsurotomar4a ap. 
Natica e;rtensa Sowerby 

, Pelecypocla: 
Inoceromus bohemtcu. Leanha'rd 
"OBtl"8a" cf. htppopodtum NllaIeIn 
E:rouwa 1iUI. 

Ammonites: 

sctponocero. subbacWoidea '(Gel!niJtz) 
Schloenbochia cf. ll1mensis Spath 

Belemnlte.: 

Acttnocama:x: (Praeac«nocama:x:) plenus ,P'enus (B1a1n\'il1e) - vide , MJlr.clnow8ki Itm (&PI. I) 
A. (P.) primus primus ArkhanceJ.*y - w<le MuclDaW81 ilfi2 (&PL 2, Fig. 1) 
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Echinolds: 

Conutus eUtpttcus (Zar~y), OI'l'ly m the ~pexanoot part of the unl1: 
C. subrotundus (Mantell), only in the uppermost part of the unit 
Pyrtna ovalts ovatts d'Orbigny 
P. ovalts plana Mijczynska 
PygauLus pulvtna tus d' Arch-lac 
HOlaster cl. subglobosus Les<ke 

Shark aDd ray teeth: 

Oryrhtna angusttcLens Reuss 
Otodus appendtcutatus (Agssslz) 
Scapanorhynchus rhaphtodon (Agassiz) - IPI. 30, Fig. 10 
PtychocLus decurrens Agas~lz - Pl. 30, ngs tz.-.t5 
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2d. Laminated limestones resting on the uneven surface of the underlying unit; foss lis 
rare, represented by Inoceramus crtpps! Man-tell (cf. Pl. 25, Fig. 1). 

The total thickness of the Cenomanian deposits in the Glan6w area (Lower 
Cenoma'nian - outcrop lOBb, Middle and Upper Cenomanian - outcrop lOBe) may 
be estimated at 5 meters. 

Turonian 

The Lower Turonian organodetI1ital limestones (:Inoceramus labiatus Zone) 
are known only from the above descn.bed outcrop IOBc at Glan6w where they 
occur in sedimentBll'Y continuity with Cenomaman deposits. These lLmestones 
(units 3a-3d in F.ig. 22) are composed mostly of inoce:t"am and echinoid debris 

Fig. 23 

Low r T>uronian abrasion surfaoce lJd)On the U-wer JurassUc bUltten limestones, UIlina 
Wielka (outcrop 124 in Text-fig. 9) 
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Fig. 24 

Contact O'f the lhwer Tur()oian deposits ~1ll1oceramus amarcki Zone) wUh the 
Up.per Oxfordian substrate (Id()(:E4'as planula Zone), Wielkanoc ~outC'I'~ 123 in 

T~xt-.fig . 9) 
J31»8 U:pper Ox;fordian butten limest.ones, Ktj ·Lower Turonian layered Umestones 

(cf. Fig. 22 and PI. 7, Fligs 4-:5). The better preserved forms, being very abundant. 
are represented alnw&!: exclusively by JnOceramus Zabiatus (Schlothei.m) and ech'­
noids: 

Dtscotdes mtnimus (Agasslz) 
ConuLus etLiptlcus(ZaTE:C7JlY) - et. PI. 29, Fig. 2 
C. Bubrotundus (Man tell) 

In fJhe remaining part of the Glan6w area (outcrops 123-126 in Fig. 9) there 
a~ presented limestones of the upper part of th~ Lower Turonian (lnoceramus 
lamarcki Zone) which a~ often resting on the abrasion surfaces developed in 
Upper Jurassbc 1limestones (Figs 23-25). Sometimes, these 'limestones at the contact 
w:iJth the Upper Jurassi<: substrate contain stngle quartz pebbles of exotic orig'n 
(Pl. 2, Fig. 5). At Wiel.klanoc (cutcrap 123 m .Fig. 9), these deposits exposed now 
in a big quarry (cf. Figs 24-25), re&!: on a vast but flat abrasion surface developed 
on Upper Oxfordian butten hlmestones (Idoceras planula Zone). In some places the 
abrasion surface is cut by borings of polyeha~tes {PI. 12, Figs 1-3) of the 
"Potami Zla" type C (et. Glazek, MarcinowSki & Wjerzbowsk.i 1971). The Turonian 
deposits, lowermost in the profile, a.e sandy marls with a high' content of quartz 
and ,glaucorrite (cf. Fig. 26 and PI. 8, Fig. 1). Towaros the t op the maTls ga-ade into 
limestones, which display a diversity of microfacies (·PI. 8, Figs 2-4). Throughout 
the profile the fauna is abundant and represented by: 



THE TRANSGRESSI VE CRETACEOUS DEPOSITS 

Flg.25 

Lower Turonian abrasion srurface 
upon the Upper Oxl.ordian butten 
llimes ton es, W' eltkanoc <loea tion an.d 

explanations as in Text-~. 24) 

lnocera-mus tamarckt Parkl·nson 
I. annutatus Goldt·U5S - cf. oPl. 22, Fig. 8 
Dtscotdes mtntmus (Agassiz) 
Conu!us eHipttcus (Zar«:czny) 
C. subrotundus (Mantell) 
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Elsewhere the T·uronian deposits Test .on a loayer of marI (5-6 cm) which 
intercalate the Upper Jurassk platy limestones ,(outcr.op 127 in Fig. 9). Sujkowski 
~1926) mentions i.a. Inoceramus cf. inconstans Woods fr.om the scree at Ulina 
Wielka, stressing the presence of higher Turonian zones. The total tbickness of 
-the TU!ronian deposits in the Wolbrom-Glan6w 'region is c. 10 meters. It should 
be stressed that in thlis area the dist7.ribution 01 Cretaceous dEU>osits .is largely 
affected by moophdlogy of the Upper Jurassic substrate, ml result of wbich 
Creta:ceous deposits· of vaxi.()U's age rest directly on Upper .Jura.ssic limestones 
(Fig. 27); the same is also even nem- W.olbrom where locally AIbian~CeIl<Omanian 
deposits are lacking and the Turonian ones are the first on the substrate (borehole 
at Szreniawa - cf. Bukowy 1968). 



150 

~ l I .. 

::Z<=6 "'Il1o -"" -.. 
o ~ 

N 
<C ""'I" ..., 

I--L!ill~. 

-"" .., 
- c,> 1-l.(\J'>( ..... ~,-J-,.L-+-.'-.-! <0 

~ 
Cl 
g 
L... 
>< o 

"'-

a:I -, ~I" -... 
_"-N 

RY<SZARD MARcrNOWSKI 

Q u art z Glauconite Biol:!enic components 
o -..,. __ O.;2.-r-_~ __ ,.._~I1.r.D.!1L_, 0 --T~-,..-.!l~...!!!qT 

14 

13 

fO 

2 
( 

o 

( 

200 400 600 BOO 0 100 200 0 BOO 1200 

Fig. 26 

Vert!oo1 sUlOCe89i.oo OIl mWOOfacieam. the Lower Turoni.an deposits- at WielkaD!oc 
(outcrqp 123 an Text-!fJg. 9, eXJplanaltion as in Text-f.fg. 7); bocings of tihe "PotamiUa" 

type Me mall"ked in the Upper OXlfordian sumtrate 

MICROFAClAL ANALYSIS 

. In the investigated area, the noo-calcareaus, sandy depositS of the 
Upper Albian and the ma.rly-sandy ones of· the CenomaIiian (excepting 
the Middle and Upper Cenomanian' at G1an6w), are almost completeiy 
devoid of detritai Ol'ganic particles. These appear en masse (cf. Figs 7, 
22, . 26) only within deposits having a high percent' content of calcium 
carbonate (sandy limestones, limestones, sandy marls). In this connection 
the microfacial ana1ysis covers only the Cenomanian and Turonian rocks, 
also those from the bottom parts of the Santonian, the desc:ripti.oo of the 
Cen!cmanian deposits being rather general for reasons as stated above. 
A description . of the chara'dterdstics of the Upper Cenomanian, Lower 
TUfonian and bottom Campanian layens, ·from the northern part of the 
area here discussed (vicinity of Zalesice and LeI6w), has been presented 
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previously (Marcinowski & Szulczewski 1972). In the present' paper. 
in an analogous manner (cf. MarcinowSki & Szulczewski 1972, p. 518) 
a description is given of the other profiles, the stratigraphy of which 
has been recognized in detail '(cf. Figs 7, 18, 22, 26). 

Vertical succession of microfactes 

Lower Cenomanian. - The OCC·Ul'IrelloOe frequency of qua.riz greatly ex1Ceeds 
that of biogendc components which are represented chiefly by inoceram and fora­
minifer fragments {cf. Fig. 18 and PI. 7, Fig. 1}; that of glauconite 'bef.ng high, too. 

Middle and Uppe'r Cenomanian. -Iin places where deposL1B representing this 
stage iL"est :tn seod!lmentaa'y continWty.an the Lower Cenoma.ni.an ~zy;chody, outcrop 
115 lin Fig. 4; Par~ Dzierina, outcrop 110 in ~. 9), the oontenrt: of quartz and 
glauconite keeps high, whi1~ there are hardly any. organic :remains (cf. Fig. 7; PI. 
3, Fig. 1 and PI. 6, Fig. 1). 

At Glan6w '(outcrop lOBe ,m Fig. 12) the MidcUe and Upper Cenomanian 
qlUa!l.'ftz ·CIOIIlgLollnElraies Il'est di.reollly on ,1Jh.e Utpper JIlI!11aIlIS!iJc substrata, .aJnid theiJr ma/trlx 
contains abundant organic remaJi.ns (cf. Pl. 2, iFig. 4). In the uppermost Cenomanian 
the :frequency of biogenic components :is much higher than that of quartz and 
glauconite '(ef. Fig. 22) and they represent the foraminifer-PithoneZZa and fora­
minifer-ioocer.am microfac:i.es '~. 7, Fdgs a..--,s) wmch occur already in the loweIl'­
mOSil; Turonian within tbe remaining part of the :area (cf. PI. 6, Figs 2--4; PI. 3, 
Fig. 2). 

LO'We'r TUroTIAan, lnoce1'amu8 labiatus Zone. - At Przychody (outcrop 115 in 
Fig. 4) there lis a drop in the frequency of q,u'llrlz and gJauconite ooaII." to the 

. bot1lom of this Zone while it attains ats maximum about halfway and drops again 
towards the top !l"eSultlDg in a ·convex -curve-line <cf. Fig. 7). The drop in the 
frequency of quartz and gdauconite is acoornpanied by an increase in the content 
of biogenic compOnents, chie.fiy of Pithonella and 1P}an.ktic fOiL"anrlnifers (cf. Fig. 7 
and Pt 3, Fig. 2). At Glan6w (ourorqp 10Bc in Fig. 12) the deposits of this Zone 
almost completely lack quartz .and glauoonite, and are charaoterized by a high 
frequency of biogenic components '(cf. Fig. 22 and Pl 7, Figs 4--15). Also at Por~ba 
Dzieri.na (outcrop 110 in Fig. 9) quartz is present, but in the lowermost layer of 
this hordzon, where it dis8l);lpE!8l's rapidly (cf. PI; 6, Figs .2-<5). 

Lowe'r TU'ron-ian, IfIIOCeT(JmU8 lama'rcki Zone. -.M Przyc-hody (outcrop 115 in 
Fig. 4) the qua.rtz and glauoonilte frequency curve resembles that in the I. labiatus 
Zone (cf. Fig. 7) both as regaros the shape and the absolute values. In the tap 
at this Zone lIhere .is an aibrupt iincrease in the elasticity index Of quartz and 
glauconite. The local decrease in the frequency of lIhese CompoilleMs is accompanied 
by an increase in that of the lbiogenic components, mainly of Pithonella and 
plankt1c foraminifers <cf;' Fig. 7 and .PI. 3, ,Fig. 3). At Wielkmloc (outcrop 123 in 
Fig. 9), the deposits of this Zone, resting directly .on the DIpper J'Ilrassic substirate, 
displiay strong variability i:n the vertical profile. At the contact with the abrasion 
surface, the frequency of quartz and glauoonite exceeds corutiderabll.y that of 
biogenie oomponents I{cl. Fig. 26 a:nd PI. 8, Fig. 1), i.e. of planktiJc faramfnifers· and 
inoceram p.ri.sms. It then d:ropso abruptly along w!th an increase in the frequency 
of ploanktic far.aminifers (P.1. 8, Fig. 2). Where quartz and glauconilte are lacking 
there is a IlDasa OCCUI1l'ence of Pithonella (pI. 8, Fig. 3) 'While tb·e other organic 
re.maWs ;(cf. Fig. 26) are nther few. In the UliJper part of the profiiie, the quartz 
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grams are extremely rare, glauoonite d:isalppears altogether while inoceram jJrdlmlS 

(Pl 8, Fig. 4) ami plGinlktk forami4li:fem predominate among the biogendc cmnponentJ. 

UPPef' Turonian, Inoce1'amus costeUatus Zone. - At !Przy.cbody (outcrop 115) no 
important changes take place (cf. Fig. 7) 8iI; any time in the quartz and glauooalte 

. .frequency Wlh!ch resembles tbal of their minimum in the two lower ZOIIl.eB (Ino­
ceramus 181biatu& and ilnocer.amus lamarekJi). Only wlthdn the neptunia:n. dykes 
(cf. iPI. 4, Figs 2----.3) the amount of quartz increases OOII8Ilderalbly along with 
a simultaneous decrease of g1aJueoni'te (cf. Fig. 7). Within Ithe atromatolite layer 
(sample 15b m F1i.g. 8), there is no essential change (cf. Fig. 7) in the frequency 
of. que.rtz. 'Ilhl"oughout the Zone the frequency of biogenic components, chiefly of 
PithoneUa and the planktic faraminifers (iPl. 3, Fig. 4 and PI. 4, Flg. 1), is more or 
less cOnstant, while in the nep1run:ian .dy'kee it drops abru.ptly (cf. Fig. 7). T.he top 
layer of the Zone is 'Characterized by a great abundance of pla:nJk:tic foramin.tfera · 
(!pI. 5, .FUg • . 1), and smaller amooot of quartz. The neptunian dY'kes in this layer 
consist of Santonian depo9its ~C(f. Fig. 8; PI. 10, Fig. 2). 

Santoman (lower part). - A complete change in the micrOlfacles takes place 
above the disoonlinuitysurlace (cf. PI. 5, .Figs 2-4). The frequency of quartz drops 
slightly but distinctly, along with an mcrebse d.n the elasticity fmiex, while the 
frequency and clasticlty index of glauconlite in'C'l'ease aJbr,uptly (cf. FIg. 7) wltb 
their max'lmum observable at the di.sconltinuity sw.-:fiaoe. Towards the top, the 
frequency of glauoonite decreases /but dn terms at aDsolcute values it is stU1 
mallk1edly greater than in the . underlying Turonian deposits <cf. Fig. 7). Above the 
discontinuity surface there is also a chua.cteristioc abrlllPt increase in the amount 
or inocel"am prisms, at the expense ,of other ,biogenic components, chdefly of the 
planktic farami.n.itera. 

Interpretation of microfacial succession 

Throughout the investigated area, there is a high quartz and 
glauconite content in the Lower Cenomanian deposits, accompanied by 
meagreness of organic remains. This indiocates facial unification and 
a continued supply (similarly as during the Upper Albian) of great 
amounm of quartz frOm. the alimentary area. No Changes in the character 
of sedimentation are dbservable in places where Middle and Upper 
Cenomanian dEp'OSits (Zalesice, Lelaw, Sob) occur in sedimentary 
continuity with the Lower Cenomanian. Only at PorE:ba Dzierina, the 
Middle and Upper Cenomanian are represented by a lithofacies of sandy 
conglomerateS. and numerous organic remains. But; on · the . elevated 
places of the Upper Jurassic substrate where Sedimentation did not set 
in before the Middle Cenomanian, as at G1anOw (outcrop ·lOBc in Fig. 
12), the matrix of the conglomerates is characterized by a high Content 
of planktic foraminifers and calcium carbonate. The fact of a part of 
quartz pebbles and fragmentary limestones being overgrown by serpulids· 
·(cf. Pl. 17, Figs 5-8) reasonably suggests that after deposition the 
material remained fairly long at · the floor of the basin. During the 
Upper Cenomanian there was a decrease in the amount and size of the 
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'quar~ matel'ial here. The upper part of the un~t 2c. (cf. Fig. 22) bears 
traces of su.lbm8rine erosion. This indicates that, during the Upper 
Cenomanian, non-depositional conditions prevailed for some time in the 
sedimentary basin in the GlanOw region, resulting in the removal of 
a part of the deposits. These conditions, when ended, were followed by 
carbonate sedimentation of the Uppermost Cenomanian (unit 2d in 
Fig. 22). 

During the Lower Turonian there is a general decrease in the 
frequency of quartz and glauoomte as compared with the Oenomanian. 
though the values of the frequency and elasticity index in the individual 
profiles sometimes differs a great dea'l (cf. Figs 7, 22, 26). At Przychody 
{outcrop 115 in Fig. 4) changes in these indices display a rhythmic 
characler (cf. Fig. 7) manifested by the existence of two maxima in the 
detrital infloW - one in the Inoceramus labiatus Zone, the other in the 
1. lamarcki Zone. Either of these. maxima has a corresponding increase 
in the clasticity index of quartz and giauoonite, though this does not 
quite accurately coincide with the frequency maximum of these com­
ponents. A marked increase in the elasticity iIidex of quartz and 
glauconite at the top of the I. lamarcki Zone together with a drop in the 
frequency of these components indicates higher energy currents -
proba'bly leading to a slowing down in the rate of sedimentation, and 
reduced inflow from the alimentary area . . 

In the southern part of the area (Por~ba Dzierina, Glan6w, WieI­
kanoc) there are but slight amounts of quartz and glauconite in the 
Lower Turonian deposits. ' A high frequency of these components is 
dbserved only in the lower parts of profileS in places where the deposits 
of the 1. lamarcki Zone rest on abrasion surfaces developed on the butten 
Upper Jurassic limestones. With the beginning of'sedimentation on the 
abraded: elevations, the work of the high energy current bringing quartz 
ceases and carbonate. sedimentation prevails (cf. Fig. 26). 

In the Upper Turonian (Przycllody, outcrop 115), within the I; t?o­
steIlatus Zone there are two discontinuity surfaCes associated with 
neptunian dykes (cf. Figs 7-8A). The increased frequency of ' quartz in 
these dykes is connected with the reduced rate of chemical sedimentation 
and the infillin~ at submarine dykes with quartz material dragged on the 
surface of disooritinuitY. Stromatolite coatings (cf. Figs 7-8A and Pis 9, 
11; PI. 10, Fig. 1) are developed in an ana1ogous manner as in the Lower 
Turonian str6matolites from the LelOw region, their formation being 
probably connecled with the high energy shallow marine' water below 
the intertidal zone and preceded by a slowing of sedimentation, most 
likely by. a shallowing (Marcinowski & Szulczeweki 1972). 

In rthe in'vstigated area, throUghout aU the Turonian Zones pre­
served, the CUl'Ve of frequency of planktic foraminifers and PithoneZla. 
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steadily displays an inV'erse variation with respect to the elasticity and 
lrequency' of quarf2 and glauconite. Hence, the appearance of plank tic 
organisms is connected. with cessation of the sedimentation of quartz 
and glauoonite. It is ndt excluded that transport of the latter components 
involved. a partial destruction of the delicate organic remains previously 
laid down on the bottom, so that the mutual interrelations n'OW observable 
are a resultant of both the development of planktic communities and the 
supply of terrestrial material. 

In all the Turm.ian Zones, throughout the area UDder investigation, Pitho­
neUa - ovaU" (KaufImeon) is present, and lJOIDetJmes its accumulations. result in 
cllara:cterdatic microfac:les (cf. Figs 7, 22, 26 I8D1d Pl 3, Fdgs 3-4; Pl. 4, Fig. 1; Pt 6, 
Fig. 3; ~l. 8, Fig. 3). 'I1be systematic position of iPithoneUa ooaliB (Kaufmann) is, 
so tar, an open question (cf • . Borza 1961, Nowak 1963). This. prdblematic micro­
organism, currently supposed to be a pelag4c form, diaplays a wide si:ratiglraphlc 
range and ~p'biJc diiIm'ibu'bion and has' long been kIIlown dn iPol8i!ld (previously 
often descrJibed as a i£oraminiler, Fis.sunna), i.a. from the fnvestfgalted Turonian 
of the 'Polls'h Jura Cbain QSujIrowski 1s.34, Alexandrow:iez 1954, Bm-czYlk 1956, Mar­
clnawski .1970) and of the Wb1in Upland .~jkowaki 11931, Pab!rysk'i 1956), Middle 
.AlbIan .through. the Coniacian at. the l.6dz synolicorimn I(SamsanowJlcz 1948), Upper 
.A:ptian through the Turonfan of the F.lysch Cmpa:bbians (Borza 19&1, 'Nowak 1963), 
the exotics series at Bacbowice .including (cf. KsUPJkiewicz 1956). Ln other countries 
it occUrs also in yoooger deposita e.g. in the Sanfxmian of A!.I!gbamst4\n (Desio 1960; 
fide Jrux, Kempf & Ma.nze 19'111, p. 7J.a). 

In the northern part of the area (Zalesice, LeI6w,Solca) the 
particular Turonian Zones are far less thick and richer in quartz and 
gIa,uoonite than in the southern part (PorE:ba DzierZIla, Glan6w, Wielka­
noe - cf. Fig. 28), what is partly connected with the stronger strati­
graphic condensation. Traces of submarine erosion of the topmost Tu­
ronian layer (cf. Fig. 8A-B) and the infilling of neptunian dykes (cf. 
PI. 10, Fig. 2) with Santonian deposits resting with a stratigraphie gap 
on the Turonian, indicate high energy currents and corrQSion of the 
underlying deposits during the duration (Inoceramus schloenlbachi Zone 
till Coniacian) of non-depositional (hardground) conditions. 

In the Santonian, the frequency of quartz decreases slightly but 
distinctly, along with a simultaneous increase in its elasticity index, 
indicating a decrease in the influence of the. receding alimentail'Y area. 
The abrupt growth in the ,frequency and elasticity index af glauconite 
at the very bottom of the Santonmn reliaJbly suggests that the long­
-spanning period of non-deposition and lack of C8.1'Ibonate sedimentation 
had 90me bearing on the procer:B of the formation of this mineral in the 
lowennOBt Santonian. The high freque.ney of inooeram prisms, side by 
side with the drop in the frequency of quartz indicates a strong condi­
tion of water agitation and detrital inflow (Carozzi 1958, p. 147). 
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. . 
'DRACE FOSSILs 

Burrows 

In the investigated area some of the Cretaceous deposits contain 
traces of burrowing activity, in most cases, however, the identification 
of the ichno'taxon they represent is hindered by their state of preserva- . 
tion. Well preserved and numerous Ophiomorpha nodosa Lundgren and 
Chondrites Bp. are an exception here. 

Ophiomorpha nodosa Lundgren 

The burrows Ophiomorpha nodosa Lundgren, 1891, indicating a 
markedly shallow marine environment, have /been found in the sandy 
deposits of the Upper AlIbian, Upper Cenomanian and lowermost Turo­
nian in the region of Mdkrzesz, Luslawice and Julianka. Their descrip­
tion and interpretation of their ecological requirements have been 
previously given (Marcinowski 1970, and referenced bibliogra.phy therein) • . 

Chondrites gp. 

The Upper Mbian deposits in the Wol'brom-Glan6w reglon contain 
numerous organic structures belonging to the ichnogenus Chondrite$ 
Sternberg, 1833 (PIs 13-16) not reported, so far, from the area under 
consideration. These burrows are here constant in diameter and round 
in cross-section. The biggest burrows are 6 cm {cf. PI. 14, Fig. 1) in 
diameter, and c. 20 cm in length, which is not tdtal as the burrows plunge 
at a ' small angle into the deposit. The smallest burrows are 2-3 mm in 
d:ia:meter and 3-4 cm. in length, m:ost of them having a 1-1.5 cm 
diameter. 

Every btm'OIW has a lining, il'eadlly /l'eCO~le both by the ooloring of the 
f:ntilling material and that of the sv:riOOndW.g sediment. Burrows filled .in with 
sediment Impoverished in glauOOll'ite are most common <pIs 13-16) and their 
linings are enriched in glauoonite; this type cart'esponJds exactly to ChonaTites sp. 
A of Hakenberg .(1967, pp. 151-1152. Fig. ,5; PI. 1, Fig. ' 2; Pls 2-3). There oceur 
but very few burraws where the pattern is the other way about, i.e. the dnfi1lliig 
of the' ,bulU'oOWS conS'fsts of 8Imdy material enriched in glauoon!te .while the Jini.ng 
is ibUiilit of malterliiall ~ :in fJl,aucoD.ite. These burIraws cartreSPOOJd eoxactly 
to Chondrite8 sp. B oaf HakeDbel'g (1961, pp. lS~53, Fig. 6; PIs 4-5). In the 
deposits here cansjdered, ChoTIdrite8 sp. B are tbose with ' the greatest dImeosions 
(cf. PI. 14, ~. 1), but ,the both types of burroWs samet:lmes occur together. I.nter­
-Cl'ossiong of the particular bImrows has not .been observed in either of the twb 
types, whereas the .branchdng is · fairly frequent (always laterally), and its angle 
being vo8!1"iable i(ef. IPI. 1113). '!\he buIl'raws Chonarites occur in largest members in 
saody, obliquely bedded sands I()l' sandstones (cf. Figs 11, 13 aond lPls 13-16). what 
reliably indicates that the diagenesis responsi.ble for the formation .of sandstones 
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1~ pbe bm:N1wIin,g eciiJWlty at the Chondrite-s-makers. 'l1be Btaote of the P."e­
servatian of these bUllTOWll bars the reconstruction C1l their spatial arrangement in 
1he deposit, and it is harely· possible to state wheflher they join into ma.jar 
.systems with an outlet to the sur:faee <Xf ·th~ depos'.!t as suggested far other 
oOceurrences (cf. Simpson 1957. Kennedy 1967, Osgood 1970). 

The ichnogenus Chondrites Sternberg, 1833, is well defined, but its 
.ecological interpretation as well as the pointing to the organisms res­
ponsible for their formation have not so far been ~dequately cleared up 
(cf. Simpson 1957, Hiintzschel 1962, Hakenberg 1967, Kennedy 1967. 
Gregory 1969, Osgood 1970, Bandel 1973). Generally, these traces have 
·been interpreted as dwelling or feeding burrows, and an analysis of 
the chondritids occurring in the investigated deposits not supplied new· . 
data diagnostic for this problem. It should be only remarked that Chon­
-drites sp. here investigated are most often associated with sediments, 
the deposition of which was accompanied with activity of high-energy 
currents (various cross-'bedded units) and· the burrows· themselves a;fe 
·characterized by a r-elatively large size (cf. dimensions reported by Ha­
:kenberg 1967, Kennedy 1967, Hiintzschel & Reineck 1968, Bandel 1973). 

Borings 

The borings are not common in the investigated sequence, and they 
()OCur either in the abrasion surface at . Wielkanoc, or as internal mOu:lds 
in the previously mentioned concretions of siliceous sandstones (cf. 
PI. 17, Fig; 9). 

At Wielkanoc (outcrop 123 in Fig. 9), the Lower Turonian (Inoce­
ramus lamarCki Zone) abrasion surface bears in some places l;>orings 
of polychaetes (PI. 12, Figs 1-3) which represent only the "Potamilla" 
type C of Glazek, Marcino-wski & Wierzibowski (1971). These borings, as 
well as a rich assemblage of Cenomanian borings from the vicinity of 
Cracow (cf. Glazek, Marcinawski & Wierzbowski 1971) are developed on 
Upper Jurassic butten limestones iD. 

In concretions of the Upper Al'bian siliceous sandstones, a rich 
assemblage of borings was found at Sucha (outcrop 109a in Fig. 12). 
It is represented by sponges, polychaetes, pelecypods H, the latter being 
represented i.a. by GastTochaena !JP. (PI. 17, Fig. 9). The state of pre­
servation of the borings (cf. description of the . lithdlogical members) 

fD No borings have, so far, been observed in the numeroOus Turonian a.breBioo 
surfaces both in the Cracow Upland (cf. Alexandrowlcz 1954). 

11 A detailed paleonto1<>gical descrip1lLon anti ecologieal interpretation of thfa 
assemblalle is being prepared by the writer far a separate paper. 
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indicate that pieces or pebbles of Upper Jurassic limestones were deliver­
ed to and bored .by lithopihags in the sedimentary area of the Upper 
"Albian sands. Hence, the existence here is evidenced during the Upper 
Albian transgi"ession of denivelations of the Upper Jurassic substrate. 
which were affeclied by strong abrasion. An activity of rock-borrer 
communities is hOWever very local here, as no similar phenomena are' 
observable in the remaining area, although pre-Albi.an denivelations of 
the substrate are common and fairly important there (cf. Figs 27-28). 

CHARACI'EmSTJX:!S OF FAUNAL EI..J!NEN'lB OF THE UPPER ALBtAN, 
CENOMANlAN AND TURONiAN 

Frequency of occurrence of organic remains in the deposits studied 
appears to be varying. Organic rerna·ins occurring in the Cenomanian 
deposits are the most abundant and taxonomically differentiated. Their 
mass occU'rrenceresults from stratigraphic condensation which took place 
in the area of the Polish Jura Chain during the Cenomanian. Upper 
Albian and Turonian strata are markedly less fossUiferous yielding mostly 
inocerams and echinoids. Similar .situation may be observed outside the 
area of the Polish Jura Chain in contemporaneous strata from other parts 
of epicontinental Oretaceous basin of Poland (cf. Samsonowicz 1925, 1934; 
CieSl.:if:tski 1959, '1960b, 1965; CieS1iilski. & Troger 1964). Various faunal 
groups ar.e discussed below in systematic order. Cephalopods, strati­
graphically the most important group occurring only in the Cenomanian" 
are discussed in a separate chapter. 

Spcmges 

From the standpoint of paleontology and environmental requi­
rements the problem of sponges surpasses the scope of' the present paper. 
In . the area studied, sponges are very common in sandy deposits of the 
Upper Albian and Cenomanian, and rather scarce in the Turonian ones. 
They often form nuclei of sandstone concretions (Fig. 15) occurring in 

. the Upper Al'bian sands. They are also common in ferruginous-phoSphatic 
and phosphatic nodules of the :Upper Albian and Cenomanian. In the 
latter case they are usually. ;represented by the genus Exanthesis. Sili­
ceous sponges and their spicules sometimes occur in masses. In the 
Wol'brom and Glan6w !1"egions any organic remains, except for sponge 
fragmentS, are extremely rare. Such facies, which may be termed sponge 
facies, is characteristic of the AlIbian in some Il"egions of Poland, e.g., korn 
the margins of the Holy Cross Mts (Cieslinski 1959, 1960a). 
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Corals 

Corals are fairly scarce in the organic assemblages of the Ceno­
manian in Poland (cf. CieSliilski 1965) and were, not studied in detail. 
except for the contribution by Siemiradzki (1926). In the author's col­
lection. there is almost 20 specimens, all from the Cenomanian. The corals 
represent th'e family Caryophy'lliidae Gray, 1847, except for one (PI. 17., 
Fig. 2) belonging to MiCTabacia coron'Ula (Goldfuss), a highly characteristic 
species of the family Mlcrabaciidae Vaughan, 1905. In Poland, outside 
the area studied, this species was reported only from the Turonian of 
Lw6wek basin in the Lower Silesia (Scupin 1912-1913). MiCTabacia. 
coronula (Goldfuss) is common in the Cretaceous of Europe and was re­
ported from the Cenomanian of Podolia (Siemiradzki 1926), Baltic region 
(Noetling 1885, Ravn 1916), and SE England (Kennedy 1969), from the 

'Turonian of Czechoslovakia (Fric 1911), and even from the Lower Se-
nonian of the Ha~over al'ea (ROtner 1841, fide Scupin 1912-1913). 

No corals of 'the family Caryophylliqae were found in life position. 
i.e. overgrowing substratum or any larger rock fragments and organic 
debris. The corals are broken.,.off and redeposited. 

Polychaetes 

Serpulids were found in Cenomanian deposits only. Majority of 
them encrust pelecypod, ammonite, echinoid fragments or Jurassic rocks 
debris and quartz peN>les (cf. PI. 17, Figs 5-8). Specimens attached 
neither toorg~nic fragments nor to rock debris (PI. 17, Fig. 4) are 
extremely rare. Representatives of the species Serpula proteus J. de C. 
Sower!by (pI. 17, Fig. 4) are reported for the first time in Poland, besides 
the forms ~ommon in the' Polish Cenomanian (cf. CieSllilski. 1965). This 
species is known from the Turon~an and Senoniail of the BOuth;"eastern 
England (cf. British Mesozoic Fo~il'B 1964) but is not known from the 
Cenomanian of that region (cf. Kennedy 1969). 

Bryozoans 

Bryozoans, occasionaUy found in the Cenomanian of 'Poland (Ma­
ryanska 1968), are accessory elements in fauna! assemblages in the strata 
studied. Large, well-preserved colony (PI. 17, Fig. 3) was found in the 
Cenomanian at Mokrzesz. The shape and internal structure of that colony 
correspond ,to the diagnosis of Multicrescis variabilis cracoviensis Ma­
ryailska. That subspecies was described from the Cenomanian of Korzkiew 
near Cracow. Hillmer (1971) noted that some details of the internal 
structure of that subspecies may be compared with those of the species 
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Tab ·le 1 

DiB1Iri,bUJti.anof ibrachiicpods in the :iIIlvesrtigated Albian-Turonian sections 

Spec1es 

Orbll-hynoh:l.& ourter1 /d'Orb1gI1J"/ • •• '11 I I , I I I' I I. 
70. cuyier1 /d 'orb1gn,y/ • .: ! + 11' + i I I I +1+ 
O. mantell1an& f.>o .... r b7/ • • •• '1'+ I I ',,,, +,+I",! + 

I, , ,I, , 
O. parld.nlloni 0 .. 11 • • .." , " +1' +1 
Orb:l.rbyllOh1a Bp. •••• •• I I' 'I' + I 1 ! 1 + 

Cyolotbyr13 ant!.dlcnotcl1Ia /Suv1gtl1er/ • • , I 11· +1 I' +' 
c. dt. dUtorm1lJ /V&l .. :lci.:m.ea J.lI Lalll8rc!</ + I' I I ! I 'I +1 
C./?/ sohloenbachi /DaTidaon/. •• '+ I' I ," I, + 

Cyolotbyr1S. Bp. ••••••• •• .:1++ I' I I I' ',1+,1 ',I +",1, 
; Crot:l.rhynchia minor /pttt1tt/ • 

C • et. minor jPett1tt/ • • • • •••• + I I, I, 1'1 I, +1' 'I +",1, 
C. p11cat111s f.>o"'.1'by/ •• • 

C1'oU1'bynoh1a sp. ••• • • ". " " 11 1"",:"'[1 ++"", ++',:+ 
Lame llaerbynch1a oau;,1 0.1>12. • • • , I "I 

,==::::,.=::~::. ::: ',,1:

1 

+ +,,'+1''''1.1, :,; " + 1,1 :+1
1 

. "Rh,yIlO!loDClla" Sibbls1aDa /Scwer~/. • + I 
5all'1thn'1a/?/ sp. • •• ,... • + + I 'I 11' + I +! 
A~uatotbyr1S 'areuata /Roamer/ • • • • • • ... 1 + 1

1

' 11 +11 +1 
l'latytbyrt8 ruguloua /liorrta/ •• ••• + I I , , , " +, 
:::::.."': ':'. : : : . : : . . . : :. ./. I .. 11 :/ j. :j. 
Conc1nn1tbyr1a/?/ lIubu:ndata /SowerbT/ •• +, I ,'+' I +1 

CODOinnitll.Tr1s ap. ••••••• • •• + ,,+ I + '1+ +1', ++,' 
O%!"&totbyris suloUe:ra /Morris/ •• • 

Ol"llAtotbyr1s sp. •••••••••• • +1'" I " + 11 +1, +1 
Terebratul1na chr;rsal1s /Sohlotha1JD/ ••• + 1+ , " " +, 

::::t:::a:P~d'~r:h:~/' .: •• : : + " "+1' I 1'1 1+1 :! 
B:1JIsena sp. ••••. •••••• • • • ... '+, t I /+"', i + 

:::b::~u~:d:e~a:"~~ ~';rb1~ .. : + 1+1 I' I I I I + 
... I I 1'1 1 , I' + 

"Tl' dut •• ple1 d 'OrbiSDT •• • • • • • I I I I I +1 "'j + 

• Location of the outcrops numbered beneath 1100 ~nd HIIted.m Tahlea 1-6 il given 
in Text-fJ.g. :I (cl. also Marcmowakt .1.11'/'0, FoIg. (1); for location of other outerops Bee Text-figs 

~ 11 and 11. 
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Situation of the Cenomanian and Turonian d posits at Glan6w (near ou.tcre>p lOBe in Text-fig. 12) 

NN[ ssw 

J,'U;' Upper JUfessic butten Urneatonct. JaWJ) Upper JUf3Sl11c piety Iimcslon(os. 1<c Cl!nomanl.n conglom·r ICS, Kt TUfonl n Urne tones 
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Multicrescis tuberosa (Roemer), known :from the Lower Hauterlvian of 
northern Genrlany. Single fragments of bryozoan colonies are also met 
in the Turonian (Pl. 3, Fig. 3b). 

Brachiopods 

Brachiopods (Table 1 and PIs 18-21) are generally well-preserved 
in comparlson with the representatives of all the remaining faunal groups. 
They are preserved as phosphatic moulds or with valves, the latter being, 
commoo.:ly complete. The braehiopod assemblage yielded in Cenomaman 
and Turonian . deposits appears strikingly similar to contemporaneous assemblage from the ,neighbouring Cracow region, being somewhat rioher 
in. the genera and species than· the latter one (cf. Panow 1969). The 
remaining Cenomanian and Turonian bracMopod localities (except for the 
Cracow one) are still inadequately known. Popiel-Barczyk (1972) descrl- · 
bed over·a dozen brachiopod species froul the Albian and Cenomanian of 
ArmopGI (northern margins of the Holy Cross. Mts). These $pecies comprise only a part of a large collection (about 11.000 specimens) and belong to 
the genera !rarely met in PO'land (cf. Popiel-Barczy'k 1972). However, a 
number of those . scarce .genera are also known from the Polish JUra 
Chain, hence the 'Similarity oi those brachiopod8\SSembla~es may be in­ferred 12. 

Analysis of Glan6w fauna (!8rried out by Sujkowski (1926) showed 
that some species occurred later than in the western Europe. TIle sazne 
can be said about the brachiopOd assemblage in question. Such species as Orbirhynchia parkinsoni Owen (syn. RhynchoneUa sulcata Parkinson) 
and "Terebratula" dutemplei d'Orbigny occUiring in the Cenomanian of 
the Polish Jura Chahl are 'known from the Albian of the Tatra Mts (cf. 
Passendorfer 1930).· Similarly, CyctothyTis antidichotoma (BuVlgnier) and 
Lamellaerhynchia caseyi Owenfound ,in the Middle Cenomanian at 
Glan6w ('Onit 2a in Text-figs 21-22) are knoWn from. the Upper Aptian 
and Lower A1Ibian of England (Owen 1962; Popie1-Barezyk, mal com­
municat).The differences in the time of spreading of these species result from the dependence of benthic organisms (including Ihrachiopods) on 
facies cOilditions. 

Gastropods 

In the area studied, gastropods occur only in the Cenomanian 
deposits, in which they are fairly common. Gastropods are generally 
preserved in the form of worn-out moulds, that precludes any specific 

a The assemblage studied -oomprises Arcuatothll'l'iB (J:'I'cwta (Roomer), th~ g~nlllS Arcuatothilris being, recently prqposed by Popiel...Barczyk (19'12) for some very oommon Creta()e()U8 terebratulids. 

11 
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identifications. Attention should be foeussed on EmarginuIa althi Za­
r~czny, the species ('Pl. '22, Figs 1-2) fairly common in the Cenomanian 
of Poland (cf. CieSlh1:ski 1965, CiesJ.i.ilSki & PoZaryski 1970) and Podolia 
(Zar~czny 1874, Kokoszynska 1931). 

Pelecypods 

Pelecypod. material, although numerous, is genera~y pooruy pre ... 
served. Majority of specimens are represented by mould of a single or, 

Table 2 

Di6trilJ:lut1km of !Pclecypode ILn ,fue inVe8_tiea'ted .A!lbian-Turonian sectJOI;l8 

.Bpeo:ll. 

lfuciula 'nb:Nl"8_ /4'Or~/ •••• + + + 

Buoula ap.. • ••••••••• • • • + + 

I 
11 

11 1 
~'+ ! 11 
+ I I 

I •. onppa1 Vantell • • • • • • • • • • + + I I ' 
I. bq:b8l1iOUS Leollll&d •••••• • • + + + + + + + 11 1 

I. l&b1atvs 180hlothe:l.a/ •••••• I' r+ + + + + +' 'I! 
1. ap1oa.l1a Woode •••••• • • • • I + 1 

I I +r+ +1+ + + + 
I. azm:u.latua lol4haa •••••••• I I I + 
1. :lJIoOll8taDa Woode ••••••••• 1 + + 

ChluI;ra a~. ••••••••••••• +1 + 1 +. +,1 I + ++ 
.a1th8& qu:lnquaoOBt&ta /Sonrbz/ ••• +1 1+ + 
•• 1tha& ap. ••••••••••••• 1 1+1 + 1 + 
j.uoa1l1%l& 8rnhaa014l. /So~eJ:bz/ • ,. + I + + ~ + 1 I· + + 

L1IDa ape •••••• ~ ••••••• +1 +' 1 + + + 11 
OBtrea Bp. ••••••••••••• + 1 I + I + + 'I I 
Lopba oolubr1llll. /I.MI&rok/ •••••• +'1 rill I III 
:::;:·ot: ~~~ ~··&·C:r:.~ :11+ +11+ + . + + r 11 
C7P~ of. resuJ,Ar1a 4,·Orb:\.slQ" •• , + I +, + 11 
C7Pr1%l& Bp. • •••••••••••• +1 +1'+ 11 + + + + I I." I 
Yen1ll.o1U'd1& l:t.ser1ena1a /4.'Orb~/ '1+1 1 1+11 I + + jl. i

' 
I' jl 

IBooud1& b.91DtBal1 Wo11_ ••••• j+j I +111 + + 

CUOIll.J.Ma S,P_ •••••••••••• + 

~ apt •••••••••••••• + 

InooenuBWJ oonoentr1ovs l'arId.!laOD .. , 
I. aas11aU& .0048 ••••••• + 

1. ~Id. l'arId.naOD 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

. + 

+ 

+ 

++ 

+ 

+ + 

+ 

+ 

+ 

+ 

+ 
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occasionally, of 'bOth valves. The pelecypod assemblage from the area 
studied (Tabl~ 2 and PI. 22, Figa2L-8; PIs2~25) does not show any 
larger differences in respect to those from 'the remaining epicontinental 
areas of Poland (cf. Ciesliitski 1960a, 'b, 1965; Ciesliiiski & Pciiaryski 1970). 
All the . species of that assemblage are known from E.ngland (cf. ~oods 
1899--1911). In the discussed assemblage, the inoc~rams,known from the 
whole Europe,. are of the greatest stratigraphic value (cf. Woods 191~ 
1911; Dobrov & Pavlova 1959; Muromceva & Janin 1960; Najdiri. 1960, 
1969; Moskvin 1962;' Troger 1967. 1969). Some species. such as Inocera-mus 

. crippsi Mantell, I. labiatus (Schlatheim), and I. lamarcki Parkinson ' aTe 
pandemic; they are known also from North America, from the same 
stratigraphic position as in Europe (cf. Adkins 1928, Jeletzky 1971, Cobban 
& Scott 1972). 

In the uppermost Albian deposits from the area studied there occur . 
inocerams identified as Inoceramus ·angliC1l.8-crippsi m. f. (PI. 23 •. Fig. 4 
and PI. 24, Fig. 3), unknown from other paris· of Poland. These are 
transitional forms (m.f. assignation means media forma) from typJcal 
Upper Albian species I. angliC1l.8 Woods to theOenom,anian I. crippsi 
Mantell. Those transitional forms evidence an evolution 'of I. crippsi from 
1. anglicus. and thUs support the phylogenetic scheme of Cretaceous 
inoceraniids proposed by WOods ' (1912). Moreover, 'it is in contradiction 
with the statement of Tsagarelli '(1942, fide Sornay 1966, Fig. 10) that the 
Aibian species "anglicus" repreSents lateral, blind evolutionary line of 
inoceramids which did not produce any Cenomanian species. 

Echinoids 

Echinoids(Talble 3 and PIs 26-29) are very comm{,)n in the deposits 
studied. They uSUally have the whoie test or at least a Part of it p~eserved. 
A num'beT of· genera .and sPecies from the assemblage rec.ogn;ized here are 
also known from · contemporaneous strata of Englan4 ·(cf,Wright 1864-
1882), France, Belgium, Germany (cf.MllczyD.ska 1958,.196~ •. 1972; Popiel­
Barczyk 1958), Caucasus and : Crimea (cf. Poslavskaya & Moskvin 1959), 
as well as of the Cracow region (cf. MIlczynska 1958, 1962; Popiel-Barczyk 
1958) and from the Holy croSs nuirgins (cf. CieSliitgki & po.zarySki 1970). 
However, there are some differences in composition of echinoid specka. 
For example. in the northeTD part of the area studied, in Mokrzesz and 
Zalesice regions, the genera Discoides, CameTogalerus, and Holaster 
predominate In Cenomalll~!Il assemblages, and the genus Pyrina is repre­
sented in negligible numbeis, whereas in the southern parts, in the Por~ba 
Dzierina and Glan6w regi~ns, contribution of echinoids of the genus 
Pyrina markedly increases, and some genera unknoWn in the north, .such 
as Pygaulus' and Catopygus ' I()ccur (cf. Mllczyitska 1!Y72,arid "Table 3). 
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Cenomania'n echinoid fauna of that area is the same as in the Cracow 
region (cf. Ml4czyiiJska 19'58, 1962, 1972). neighbouring in the south with 
the area studied (cf. Fig. lC). This differentiation in echinoids probably 
result from differences in Cenomanian facies, sandy in the north. and 
gravelous in the south . 

. The species Conulu8 ellipticuB (Zar~czny) and Conulu8 8ubrotundus 
(Mantell) 'Were found in the Upper Cenomani841 (rop part of unit 2c in 
Figs 20, 22) at Glan6w; they were hitherto known only from .the Turonian 
strata in Poland and hence. a remarlka!ble stratigraphic value was pre­
viously attdbuted to them (vide Popiel-Barczyk 1958. p. 58). Echinoids. 
presumB'bly belonging to the genus Pseudholaster (identification by Dr. 

Table 3 

Distrilblltion (JIf echdzloids :in the investigated Alibfan-TUJrIOIIliaa. sections 

8pe01 .. 

8alel11& sp. . . . . . . . . · · • 'to 

Po~_atf. tanue Agaaa18 · • + + 

poll"d1a4e. sP. . . . . . . · · • + + 

l'!I1IIosom il8nolll&J18naa Cotteau • · • + + 

D18oo:l.4.s subuoulue !F.le1D/ • · · • + +++ 

D. m:l.Dillue /AgatJe18/ • • • • • • • 

C_:rop.la:rws o711l1dr10~ fI-rok/ + + + + 

Conulus all1pt1oue /ZBztoerq/ .' •• 

c. .' sub1'otlUldua /MaII~ 11/ ••••• 

P71':\.D& oTal18 OTal18 4' 01'b1&D7 • • 

P. UTal:l.e pl&Da KI\OI!T6aIra ••••• 

P. oTal:l.. 4 '01'b1&D7 Bubep. indet. + 

P7pulWl . pulT~tue d' .uoll:l.ao • • • 

Holaata1' wT18 Agaea1B • • • • • • 

+ 

1+ + 

B. poloniae Lambe~ • • .. .. .. .. • • + + ~ 

H. aub&lo~o.UB Leake' •••• 

H. ott 8ubsloboaua testa .......... 

Holaate:r .:p~ ................... .. 

Ca.rd.1aate:r Bp.. .................. .• 

IDtulaater ap. ................. .. 

Paeudb.olaete1' ap.. ••• 

Paaudb.olaeta1'/?/ BP. • •••••• , 

Stemotaz1B planus /lIaI1tell/ • • • i 

+ 

+ 

+ 

+++ ++++ 

+ ++ + 

+ + 

+ +++ +++++ + + + 

+ +++ ++++"++++ + 

++ 

+ 

+ 

+ 

+++ 

+ 

+ + + 

+ + 

+ 

+ 

+ ++ 

+ 

+1 
+' 

+ 

+ 

+ 

+ 

+ + 

++ 

'!' 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

r 
'+ 

'+ 
+ 

+ 
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S. MllCZYtiska) were found in UpPfilr Mbian sandstones in the vicinity of 
Staropole. This genus' was not reported from the A1bian in the remaining 
p8!l"t8 of Fo1and (cf. Samsonowiez 1925,' 1934; CleS1:iDski 1960a), With the 
exception of the Tatra Mts (cf. Passendorfer 1930). 

Fish teeth 

The material collected. (Table 4 and PI. 30) is abundant but relatively 
poorly preserved. Usually only peak parts of crowns are presel"Ved. and 
teeth with roots are extremely rare. In the assemblage the species Otodus 
~ppendictLlatU8 (Agassiz) markedly predominates and all the remaining 
species are represented. by single forms. All the species found were 
already known cfrom the area studied (cf. Sujkowski 1926, R6Zycid 1937) 
as well as form 1!he Cenomanian and younger strata of the Cracow area 
(cf. ~czny 1878,1894; KshlZkiewicz 1927; Barczyk 1956). The assemblage 
studied (5species af shark teeth imd 2 species of rays) closely resembles 
assemblages known from the Cenomanian of Annopol (cf. Samsonowicz 
1925, 1934), So'bk6w and Staniewice (cf. Radwailski 1969) in the Holy 

Table 4 

Dis1ribulbioo. of .shark and !J.'ay teeth In the ' dnvestigalted .AIbIan-Turon1m seot.ton8 

lumber of thll outorop 

~ 1I 8peo1e_ 

I~ cB o~ 
-0 C\I C""\r~ 0 ... C'.I ~ 0 """ 

CO~ ~aloatus ~.1. • • • • • • 0 + + 

0JQ"1'h1Da ansu_U.deu ReW18 • • • • • '+ 1+ + + ++ + + + 

?O. mantell:l, Ap.ss1s •••••••• 1+ + 

Ot04ua appenticulatua /AfIIlIJ81s/ • • + +1+ ++ + + ++ + + + 

8oapano1iJ,y1lOhua rhaplUo40D /Ap.e81r./ I + + 

pt;yohodua -UlaZ'18 Apaa18 ... 
I 

+ + 

P. deourr8u Agaaa1B • • • • • • • • J + + 

Cross Mm. It is of interest that extensive searching in the Polish Jura 
Chain gave shark and ray teeth only, whereas the assemblages from 'the 
Holy Cross Mts also yield teeth of other elasmobranchs (viz. chimaeroids) 
and bone fishes and of various repti'J.es (cf. Samsonowicz 192~, 1934; 
Radwanski 1968, '1969). The studied assemblage of shark and ray·teeth 
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.comprises pandemic ~o:rms, which are known from the Cretaceous Ilf 
Czechoslovakia (Fritsch = Fric .1878, .. 1911), Saxony (Geinitz .1875,.Wan­
dere~ 1909), Eng~~d . cWQOdw,ard lQP-1912), and. eyen of Madagascar 
(Priem 19'(7). In the pOlish j~acpafu" sUnilarly a.s, ~ .. <rther pa1"tl9 of 
Poland and Europe, the recognized species are also kDoWn from younger 
stages of the Cretaceous, till the Maestrichtian (cf. Woodward 1911-1912, 
Ksiflikiewicz 1927). 

"The collection of- Cenoinanian cephalapods (nautHidls, ammonites, 
be!l.emnites) from the Polish Jura Chain comprisea ab~t 700 specimens, 
637 of which are ammonites. The 'collection includes .specimens gathered 
by the present writer, in the years 196'~1972 a~d'a few specimens from' 
Glan6w obtained through the :cour'tesy of the Museum ar. Earth of the 
Polish Academy of Sciences in Warsaw. 

Majority of nautilids and ammonites are preserved as phosphatic 
moulds and thus, as a rule, are more or . less incomplete. The specimens 
usually represent phragmocones, sometimes with initial parts of body 
chambers. The present study comprises 200 of the best prese'rved spe­
cimens. Results of the writer's studies on Cenomanian cephalopods have 
in part been piJIblished previously (Marcinowski 1~70, 1972). However, the 
following t8JCononlic. oorre_ctioDS should be introduced with. regard forms 
pa'leontologicallyanalysed. into ,the above papers: 

As in Marc~ {d.970): 
PI. 3, Fig. 9 l(o:D:IY} ' T~rriZit~8' manteUi S'hal'pe - correctly HilPot1J:rrfl,i~es aff. tuber~ 

Cllil.a.tu.s. ~) 

Pl. 3, Fig. 10 TUrrlzites manteUi Sbarpe - -correctly HvpoturrU~ manteUt (Sbarpe) 

Pl. 3, Fig. 6 TurrilUes tubercuZatus .Bosc ---.: c.orrectly H1IJJOturrilites. tuberculatus 
{Base) 

PI. 6, Fig. 3 Mante'lUceras tUb~UZatum (Miante1l) - -correctly. ManteUice-ra.s aIf. 
~. i(tMan4len) 

The present chapter deals with ammonites hitherto unknown from 
the Polish JUra Chain. In paleontological descriptions the writer followed 
taxonomic sulbdivisi<?D of Wright (19,57) with some su'bsequent . modifi:.. 
cations introduced. by other authors. Remarks and comparisons given in 
paleontological descriptions mostly refer to a monograph -by Kennedy 
(1971), as the majority of ammonite species from the Polish Jura Chain 
are also known from England. 
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Systematic . de8'CTiption oJ ammcm.ites 

Family Phylloeeraticiae Zittel, 1884 
Subfamily Phylloceratinae Zittel, 1884 

Genus PHYLLOCERAS Suess, 1865 . 
Subgenus HYPOPHYLLOCERAS SaJie1~, 1924 
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Phylloceras (Hypophylloceras) seresitense $eresitense Pervinquiere, 1907 
(PI. 31, Fig. 2a--c) 

11160. Ammonites VeUeaae, MidleUn; Pi~ Ilr Campl.che, pp. 2I5-Z'I'l, PI. 38, ng. 8. 
1810. PhtlUocercur VeUedae Michei!.rl, V81': SereBUensts PervtnqUifre ; .Pervinqul~e, p. 8, Text­

...tiC. 2, Pl I, Fl.gia 14. 
{non) i9lZ3. PhyZ10cems sereBUmae, lPerv1nqutAi-e; Spath, ~. 18--40, pi: I, lI'1g. 3; PI. J, Fig. 1 

[= Ph. (H.) serellUeme tanU PervmqudAre) . 
19t1Z. HypophtlUoceras seresttense sereBUense (Perv.); W4edmann, Pl!. lfS.-.14f, Text-fig. 8, 

Pt 8, Figs 1-41. . 
18113. Pht/Uocerus (HyporbuUtes) seresttense Pe!rv.j OOl1l.gnon, PI. Ml, Fig, 10l111; PI. H2, F.Lg. lOtI. 
Il1Ma. Ph. (H.) seraritense sere.u~e Perv.; WledaDann, .pp. Dl-2M, Tl!xt...fig. 62, IPJ. 15, Fig. 4; 

~~~L . 
1888. PhvUoce7'Gs (HyJ101)hyUocerus) seresttenB8· seresitens8 PervflnqulAre; Rem:, pp. 1'1-18, 

PI. I, Fig. 1. 
1888. Ph. (HwophyUoceras) Se7'eAt8nse se7'esiten.se .Perv.; W1edmaun Ilr Dien1, p. 211. 

MateT!irJll. - Qn·e mould, OOlUIisting of a part Qf the phragInOcone. 
Biometru (all linear measur.emen1s in mm): 

D 

11§.5 

Ratio to D: 

Wb 

8 
0.5115 

Wb 

8.8 
0.411 

u 

1.8f· 
0.10f 

Wb 

Wh 

0.88 

Rema'l'ks. - lW;right (11957) and Wiedmann (1962) regarded HU'POPhyUoceras · 
SaHeld, 1924, as a taxon of ·the generic rank oeomprlsJng Cretaceous ammonites 01 
the familly Phylloceratidae Zittel, .1884. However, subsequently Wiedmarin (i964a), 
followed by Renz· (11168) and Kennedy {I1971), treated tfhds taxon as a subgenus of 
PhY'l10cer0s, 

Wiedmann (1964a; p. 173) ~st!nguiS'hed three groups of species and subspecies 
of the aubgenus · HyP<1Ph1lUoceras On the basis O'f . differences in the shape of sutUre 
line. The writer's specimen belongs to the species group PhyU~ (HIIP>OPhIlUoce 
TQJS) seresiteM'e iPerVinquiere, and its funnel-shaped nll'l"row umbilicus and modera­
te'ly high whorls are typical Qf the subspecies Ph. (H.) seTesttense seTesitense Perv. 
(cf. Wliedmslnn 11'962, p. 142; 1964a, p. ~1). The specimen in question (IPl. 31, Fig. 2a-c) 
belongs to !forms C'haracterized by relatively wide whorls (WiblWh = 0.86), Wiider 
than those oIf the forms typical of the subspecieS·'(£j. dimensions reported by Wied­
mann, 1964a, .p. ~3); so thick whorls bring it closer to the specimen "lGD CoU. Cl'. 
018" described and figured 'by Wiedmann (1962). The specimen is Jli"ese:ryed in the 
form of mould ---:- .it lar..ir:s T~dial striae · observable on better preserved forms (cf. 
figlures given by Wiedmann, 1962; 1964a). 

Occu.rrence. - 0e1KllIlaru,an, Mokrzesz ~unit 3 in Fig. 2A}. The species and 
its sub&pecies were not hitherto reported tr()lIl Pooland 18. 

1.1 Passendol'lfer ~930. p. 4e6) when describing "PhvUoceras VeUedae Mich." 
from the high-tattic Albian <1f the Tatra Mts; identified flat-sided specimens as 
a variety "seresitensi.B" af the species "veUedae". Also Sam80nOlW:icz (1934, p. 4:3) 
cited "PhJiL~oceras Velledae Wch." from the horizon of phos.phatic nodules at Anno­
pol in the Holy Cross Mts (upperm<lS1: Aa.bi.an according to CletliMki, 19'59). It cannot 



168 RYsz.AlU) MARCrNOWSltI 

Phll'Uoceras (H.) sere3iteMe IJIeTeBiteme IPerrinqu:f.ere is known from the Albian 
and Oeriomanjan af France, Sw.itzerl1md, northern Spain, Sardinia, Tunis, Algeria, 
Nathal, Madagascar, Zulu1and, southern India l{'Perv.inquiere 19HI, Wiedmann 1962, 
Wiedmann & Dieni ;1968, Renz -1'968), and Upper Aptian of Majorca (WiedmaDn 1964a). 
Thjs species is also known from the Lower Ceoomanian of England, being howeVEr 
extremely rare there (Kennedy 197,1). 

Family Turrilitidae Meek, 1876 
Genus HYPOTURRI-LITES Dubourdieu, 1953 
Hypoturrilites gTavesianus (d'Qr·bigny, 1840) 

(Pl. 32, Figs 8a-b, 10) 

111l1S. TurriUte8 ·tuberCW4m8; MaDtell, Pl. 24, Fig. 6. [only). 
ItN&-JAlG. TurrlU.tll8 Gra.veria.n.us, d'Or!bl.gny: d'Or-bl;gny, pp. 5116--58'1, PI. l.H, Figs ...... 
1&. TurrllUea gra.vestGnus d'Orblgny: ·C1ei11Dak.l., IW. G--t3, 
ID'11l. HI/IPOtUTTtute8 IIravestanus (d'Oi"bIgny); 'Kenlll.edy, pp, 2Il-U, Pl. 6, F. 1!l only upper 

wharJa, 1&; PI. 10, F.i1P! oI-li [w111h aynooymy). 

Material. - JIour foogments. of whorls. 
Rem.GII"kII. -- iKennedy (W7:1, PI. 6, Fig. 11) refigUil.'ed ShalJ."pe's Ql.857, Pl. 25, 

Fig. :1) specimen, the upper whorls of which cor.respond to H. gT4'Verianus (d'Orb.) 
and lower to H. tubeTCUZatus ·(JBaIc), and :interpreted it as chimaera. The writer 
had some doubt concerning the 'actual ,position ·af this specimen, i.e. whether it 
~ts a -dioImn ~ Ibel:ween ltIhe two apecies, or a 'VIaIliaitlon Ii;n Gl'IIIIamell­
tattoo which occurred dUring ontogeny. ProfESSor W. J. Kennedy explained (personal 
communicat1on) that this specimen (cf. KennEdy 19'11, !Pl. 6, Fig. 11) actua:lly repre­
sents two dififerent specimens glued together by Mantell or Sharpe into one 1'. 

Occun~. - 'Oenomanian, Jatwiny '(unit :I in Fig.' 2C), Lus!awi~ ·(unit 4 in 
Fig. 2D).Outside the area -studied, the species was reported in Poland ifrom the Ceno­
mandan df norfhe1'll margins ·of the Holy Cross Mts '(Cie~linski 1959). 

H~titeB gmvesianus (d'Orbigny) is chal'acterized by vast geographical 
distribution; it is <lOIIlmOD in the Cenomanian of Europe, northern Africa (Dubourdieu 
1963), Madagascar (Collignon 1964), Australia (Wrdght 1963), India and North Ame­
rica (Clarlc HIIJ5, Kennedy 197t1). 

HypotuTrilites aff. gTavesianus (d'Orbigny, 1840) 
(PI. 32, ,Fig. 9a-b) 

Material. - One fl'ligtnent of the whorl. 
Remm'ks. - .A fragment Off .whDl'1 (pI. 32, Fig. 9a-b) differing from. whorls 

Of 1Ihe rtn;Aialil !fmm5 m beLnig IIDIOIre depressed, m ihSVling somewhat lOOIImded cross­
...sectroa, md dn :wIlml COIIlIta'Ot IdevIQIId Id! lCl",eoularbe suture. Beoruuse of these differen­
ces fhe ~en is. ddEm.11iIfied as H1IJ)Oturril£tes :ad'.f. grOllJeswlfI//I,s {d'OrIbigny). 

Occurrence. - Cenomanian, 'Mokrzesz (unit 3 in Fl'g. 2A). 

be excluded that a part af those specimens unfortunately nonfigured, belonged to the 
subspecies Ph. (H.) seresiten.se geresitense Perv. 

14 That glued tightly together specimen was reprod·uced i'n recent papers (Cie­
~HDSki 1959, Fig. 20; Clark ;1965, PI. ,HI, Fig. 9) as HypoturrUite8 tuberculatus flBosc). 



Hypotunilites aff. tuberculat'US (Bosc, 1801) 
(PI. 32, Figs 4-5) 

18'10. Tumtttes mantel" Sl!.arpe, .1811'1; lIla.rednowliQr4, pp. 43a--tM, PI. a, Fig. 9 [on'll'l. 
MaterlcL - One whori and two f.ragments of whorls. 

16~ 

Description. - Outer surface of wboIrl convex, omamen1ed with three rows of. tlJberi:les. Tubercles of the first row are situated along the maxim·um convexity Of the whorl A well preBe1'Ved specimen (Marclnowski 11)70, PI. 3, F.ig. 9) displays IT tubercles ~ wborl, and the remaming spec:imens (Pt 32, Figs 4--<5) - about 17-20 t1.ibercles. per whorl. Clawte tubercles of the two lower rows He markedly­sman~ :.in size, whereas the number of tuberdes is the sam-e or almost the same in. every iI'ow. Tubercles of the third row are somewhat larger than those from the middle row and have a form of doUble 'ledge-like flatspot. Whorl · oontact with we.akly eren·ulate suture. Lower whorl surface with weakly marked ribs, continuing. from tUlbercles of. the loweet rQJ\T • 
. Re11UJlJ':k8. - The writer's specimens resembl-e HlIpotu,rrilites tubercuZatus (Bosc) in n·um.ber end shape of tubercles of the 'Upper row and in weakly mall."ked erenulate­In$.lre Of the wbprl contact. They are ,ala 0 similar to lhe species cenorl'WZlnetlfBts SchUi­teJ" (J/f the genus MIIJ.T'ieUa Nowak in nur;nber and in she dd.fferentiation of tUbercles: .. N well as in highly C!QOVex ventral side. However, the writer's specimens (pI. S2~ Figs 4-J5), a.'ltllough dIilfferinlg fuorom rtypiocai re,presentatwes of the species H. tubeTcu. lattu (Bosc), show. more ifeatp,res, of rtbat species than of the species cenomane7&Bis SchlUter. 
Occurrence. -Cenoman·l.an, Mokne6z (unit 3 iD Fig. 2A). 

Material. - One whorl. 

Hypot1Lrrilites Sp. 
(Pl. 32, Fig. 11) 

~~ -,.. :whdrl w.WIh rventnd Side ~, and orn.atDBri.ted 'With ~ rows 
(l(f tubercles. Tubercles of the Ifirs·t row, 114 :in iIl'lUXlber per whorl, are the Gargest, occUrring m QJ:)e-third of whorl height :froIn the upper whorl surface; 'bases Off the­tubercles aui:>-ellipticalm 0'\l'IJi0ne. The two lower rows of tubercles are situated: .clase to the 'lower inter-.whorl8Uture; the tubercles are markedly small~ than those­
of 1Ibe UPpell." row, cla'Yl8.te, about a2---1M dn number per whorl; 'accurate Dumber or tubereles is dIfficult to establish as the sculipture is somewhat WOIr!D-aut. Tubercles. of the tbird row gLve dse 110 distinct radial ribs continuing across the lower wborl 
surface. 

Re'rnarks. - 'lbe writer's specimen appears to be sim.il:ar to HypotuniZite .. graveationus (d'O.rbJgny), dillfering :in sOmeWhat mOll."e numerous tubercles of the firtlt row (about 14 tubercles in com·parlson with 10-12 large tubercles per whorl ;in typical representatives of H •. gravesiQ.nu.s), smaller size O'f those tubercles, flat'Vent­ral Bide of whOI1l:s, and a{)wer wborl hcightJshell diameter ratio. Those ift!atures. separate this specimen also Ifrom H. aff. gmvemnU6 (d'Orbigny) described above. In order to emphasize an isolated position of that specimen ~l. 32, Fig. oll) from. dther speiOilrneDs, and ~ If:ooan a!)r.eaJdy artyJpiJoal :Ilorms de1larlniDed ibet'e as H. a'I1. gravesianus {d"Orlbigny), it ds identified as Hyporur~ites sp. 
Occwrrence. - Cena::ne.nian, Mokrzesz {unit 3 in Fjg 2A). 
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Genus OSTLINGOCERAS Hyatt, 1900 
SubgEm~' OSTL.INGQq~RAS Hyatt, 19"00 

Ostlingoceras (Ostlingoceras) puzositinum (d'Orbigny, 1840) 
(Pl. 32, Fig. 6) 

"111411-11.M2. Turrii.ttllll ~s, d'OIrIbigny; d'Orlb'tgny, pp; lI8'7-6B8, PI. lG, Ft .. 1~2. 
1882. TumUte. ~n.u.s, d'Om.; P10ctet & Caqllche, pp. lI3II-l40, PI. 119, Figs 3, t;..-.6, 4? 
.11130. Tun1Ute. Cf. PUzosianus d'Or'b.; cPasiJendarfer, p. 110'1. _ '. 
:1837. oatUngoceras puz08f4num (d'Oa:tb1IrI!Y); l!i(path;pp. ~, Text-fig. 1«1~, PI. 58, Figs 

. ,3&-46. 
-1882, O~ngocera. pu,z08l. 'I1'O!"D.; OOIll1gnOll, PI. 3IJ1, Fig. 1UI. 
ulia. OstUng~ (0.) ~num (d'OrblgnY)j ~ pp. 911-83, ~ 18, Figs ol2-1'l!. 

Mate1'iolZ. :-- One ifl'agment of the whOl"l. 
Rem.arios. -,- Th~ writer's specimen best corresponds to those figured by Spath 

0('193'1, PI. 058, Fig. 38)· and REnz ~96e,lPl 18, F:Ig. ':14). 
000u.rre1We. - ?Uppermost Albian '- Cenomanian 11, M<lkrzesz· ('Wl.1t 3 in Fig. 

2A). '1'hIIs ~ wiih tile :rteser:vati'Oll "contcrrmb" lWas ;reportedtfr-om high-tatric 
-Albi:an Of the Tatra !Mts by Pa~donfet: ~l930) . 

. O:stltngOCer~ (0.)~1IIIJ.~ {d'Oxbigny) is known from 'the uppermost AI­
bian (dispar - perlDflatum SUbzone) ~ from . England, E\'ance, Switzerland (Spath 
1937, iRem 1966), ':funis (pervinquiere 1007 f'/de Bienz1968) aoo Madagascar (Collignon 
19613). 

Genus MARIELLA Nowak, 1915 
_ Subgenus MARIELLA Nowak, 1915 
Manella (Manella) cenomanensis (Schlilter, 1876) 

(Pl. 32, Figs 14-15) 

"lB1JI'. TurrlUdles tube7'CUlatus, Belle; ShaTpe, p. 8l,PI. 25,~. 3 [onty) •. 
U'1e. Tumutsa eenomanenata, Sehll1t.; ~ij:blu.te~. pp. 131--:--tl'32, PI. 3'1, Figs 8-8. 
"11128a. Tu7ll"Utte8 CImOmanensts, Sch'l~; SlPath, p. GB. 
11_. TurrlUte8 et. cencJlll'l4l'1B71B18 Schlftoter; CoJailifDOn, p. 82, Plo 8. Fig. 10. 
1911. PamturrUUes cenmna.nenst. (Schli)ter); W·1'I1gbt; & WrJ,ght, p. 16. 

18113. TumUtes .eenomanerut. Schle1Zler; DubOUI'dieu, p. 602. 
ll11i111. Pa:raturl1Utes ce~nensi. tSchl11telr); ctdUNJId., pp. 40---41. 
111N14. PaTaturrUttes cenomanensts Schli1ter; COl!;I3Don, p. IN, IPl. 331, Flg. 18. 
19'Tl. MarieU4 (Mariel14) cenomanensts (SlCbl'\!lter); KeDlledy, pp. lIII-2I. 

Material. -IFour fragments of whOIr'ls. 
Remarks. - This species is characterized by upper-row tubercles markedly 

larger than cl.a'vate tubercles af the two remaiDJng roWS. 
DHferences amang Ce'll:OInaIlian ~ of ~he .genus 'MarieUa !N0MIk were 

diJs;oUS&eld !by SpWh ,Cl93'7, ~!p. m~3) al!lKi Kermedy (1'97.1, IW. 127--&8). Diaigl106is of 

la Ostl.iIngocera:s (0.) ~u.m (d>Qrb.igny) is typical of the uppermost .M­
-bi&n and in the literature aVailable to the writer was not reported if1'om the Ceno­
manian. At MokruBz, this species cooccurs with Cen<>mIWien forms, which seems 
to .indicate the range of condensation ('Vdde ' chapter on stratigrapby). It should be 
noted ·that the speciES Ostlingooera.s (0.) ~forme Spath, mol'1phdloglca[]y S'lmJilar 
and dilSely related to O. (0.) pu..zo8'ia.nu.m {d'Oxbigny) (see Renz 1966, p. 93) occurs 
in the -Al1b.i.an-Coenomaruan junetion beds, viz. it weB recorded a few ce.ntimeters 
below the AlJbioan/Oenomanian boundary :in the Saiote-Croix section (Renz 1968, 
P. 9'3) and from the 'lIIPPerI!JOOSt .AiLbi:an and J.oJWel1'mos1; Cenomanian .of Ealgland {iKen­
nedy am, p. 26). However, the wrtter's s:pecimep ~1. 32, Fig. 6) is so close to O. (0.) 
.PW:'OSianum '(d'Orbigny) that aoll<lcation to 1lhe latter &pedes would ratber be unsub­
:stantiated. 
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the genUS Marietla Nowak, 1915, ·1j.D,d its subgenera, ~ .well as problems of the prloo-. 
rity (;f n:amE6 were recently discussed by a number of authors (Wright 195'7, Clark 
1'965, Renz 01968, M'81'cinowski 1'1110, Kennedy 10971). The writer wants to draw atten­
tion that Nowak indicated the type s.pecimen <Xf th~tgen.us · a1ready ~,n 1915 {Nowak 
111116, p. IG, "V'ber die btt.iden L9J1en der oberkretaziBchen: A..mmaniJten ... ") and not 
1911.6 (Nowak 1~6, "Z'lllrBecleu.turigvon s"oa.phites .•• ") as it is widely assu.rp.ed. 

Occu.rrence. - Cenomanian, iMokrzesz (unit 3 in F~. 2A). Inl'o~arid, .outside 
1be area studied, tate species was recOrded !in th'e Cenamaruan of n9rthem margins 
of the Holy C1'<l6S Mts (Ci~liflski '19(9). 

MarlelZa (M.) cenoma.nenriB {Schluter) is'S: commOn. form in tile · LOwer Ceno­
manian at southern England .;KennedY 11111), GermanY (Sahlute~ 1876), Fren~h' Alps 
(Porthault, ThOOl.el & 'VIDou'breys 1966),. northern Alfr:ica and ?'Madagascar (ColUgnon 
192'9, 11'964; Dubourdieu 1953). 

Mariella fMarieUa) cf. eenoma~sis {Schlij.ter, 1876) 
(PI: 32, FIg.'i6) 

111'1.1. Mariella (ManeUa) cl. cenomanenel.s (Scbmter); Kenned.y; · Plo B, Fig. 10. 

Materiall.:..... Two fraimeniS of whOrlS. 
Remarks. - The forms determined as MarielIa (M.) d. cenomanem.ris (SchlQ­

teT) comprise some specimens (cj. jpl. 32, Fig. 16) ' characterized 'by tubereles of the 
aeoo.nd ww situated somewhat lower than in typical specimens at the. species 
ceft07l'l4nemis {Schliiter) and closely resembling the form identitled as MarieUa (M.) 
of. cenoma.7I.re'7IJ8U (SchliUter) !by Kennedy (1971, PI. 8, Flg. 10). 

Occurrence. - Cenam.an:ian, Mokrzesz (unit 3 in Fig. 2A). 

Mariella (Mariella) sp. 
(PI. 32, Fig. 7) 

Material. -"- One SIpeOi.rnen with two whorls preserved . 
. Demiption. -Whorls with .regulady eonvex. au:teT surface ornamented with 

three ' rows of tubercles. Tubercles, equal in number · in every whorl (24 per Whorl), 
are ~.anslocated Iin relation to on~ _ another do each iJ..ongiJtudipal row, which resultS 
in Iformation of, transversal :rows. Tubercles of the · two . upper 1'OWS are.similaT · 1-n 
size, but somewhat 11ll.'geT than tlroee of the1hi.rdrow, situated very close to inter­
-whorl suture. 

Rem.nrfCls. _·Small dtf.fenentiation in size .(jf tubercles makes this form similar 
to MarieUa (MarieUa) let'l.llleBiev/.lSis (Spath); -however, any reliable specific identifica­
ticn. of that specimen. is precluded by the fact that it represents juvenile Whorls. 

Occummce. - CenOOlaman, !Mokrzeaz (unit 3 in Fig. 2A). 

Genus TURRlLITES Lamarck, 1801 
Subgenus TURRILITES LamarC-k,.1801 . 

Turrilites (Turrilites) boersaumensis Schluter, 1876 
{PI. 32, Fig. 12a-b) 

18S'1. TurrlUtes costatus, Vac'.; 6h.~; ·PL 27. Fag. 12. 
1876. TurrlUtes BDT8BUTlW!lnatB. 'Schll1t.; lSoh):lIiter, ·PIP. 129-130, Pl. 38, Figs &-'1. 
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19111. Turrll#eB cf. bonaumensta Schlllter; Wrlght & Wrlcht, p. 1'7 •. 
urn. Tu,.,.UUes (TUnilU.8) borllBUmBtlBN ScIbl~ter; Kenned)" IP. 81, PI. B, Fig ••• 

Material. - wen preserved half a whorl. 
Remarlc8. - The specimen matches the diagnosis giVleIl by Sch1uter (18'16, p~ 

129), and closely reaembles the forms previous:ly ~ \Dlderthat name (cf. syno-
nymy listed ablWe). _ 

OCCUT7'enCle. - Cenomanian, Mokrzesz (unit :1 in Fig. 2A). The species Is record­
ed for the fdrst time from Poland. 

TurrftiteB (T.) OOers.sumeui8 Schlfrter :is known !rem the Cenoman~An of En­
gland (Sharpe 185'7, Kennedy 1'9'l'l) and Germany (Sc:hluter 18'16). 

Family Desmoceratidae Zittel, 1895 
Subfamily puzosUnae Spath, 1922 

Genus PUZOSIA Bayle, 1878 
Subgenus PUZOSIA Bayle, 1878 

Puzosia (Puzosia) mbplanulata (Schliiter, 1871) 
(pI. 31, Fig. 4a-b) 

ilIlII. Ammonttn ptanulcI.W8. Sowerb)'; Shal'\Pll, p. 18, PL U, Flg •• [on171. 
18'1i. Ammmritea lUbll'an1llatu ~. Do: Sohlllter. pp. 06-'7, ~ 2, Ftgs 6-J1. 
1818. PuzoaUllU"pla.nuta~ SchQllter: Peil"W.nqulllre,pp. M-H, iPL 2, 1'.\.111 »1T, 13. 
1911. Pu-'o plDnuItUu (J. Sowelb:r>: W~ • WrJght, p. lB. 
~. Pu%0Bf6 cr. pIaRuZata ~); 0.,46", P. .. 
UIIL .Pu.zona et. IUbJlla~ Scblut.: OoK\8DOlll, p. _, PL 1J, !1g. lI. 
ltIIa.- Pu%C1814 (Puzosill) cf. aubptam4cltcl (8chlQter); iReDZ, pp. »-41, Tat-fig. '7t. Pl. I, FIe. L 
1!I'/'J. Pu:r08t4 (Pu%0Bf6) subplanulatll (&mlllter); Keu:oed)" p. 35, Pt. I, FlCI 1-1: -PI. 18, Fig. 3~ 

Pl. 118, F1g. a. 

Material. - One specimen, preserved In a few Ih-agments of whorls. 

Rem.tI:rfcs. - Representatives 01. the geirus .Pu.waa Bayle, 18'18, ere dulraeterh­
ed by changes in shell ornamentation proceeding along Wf1b ontqgenetic development. 
For example, some A-lb:ian Iforms sueh as Puzo8ia (h&apuooria) tuCUtle.n.sis (v. iBuch) 
(vide Renz ltn'.2, PI. 1, Fig. 3) halve juvenile whorls similar to thoseOlf Puzooria (Pu­
Zofla) subplanUilata (Schluter) (cl. Renz 1972, p. 707). Similarly, ·Pu.tosia (P.) cf. C1'e­

brllu1cuta Kossmat (cf. K.eonec;ly ;1&'1:1, pt 14, Figs 5, 7) resemble in its inner whorls 
those of Puzosia (A.) ~ (v. Bucll) (c!. ReDz 1972, PI. -1, FJg. 2). Thus, at least 
BODle forms placed :in dWerent taxa depending on the dewlopment of their inner 
whorJs may actually belong to the same subgenus or eVen species. 

OcoIm'enoe. - MdaddIIe Ctea:lkimJatlIi ~ ~ ZklInIe), Gla­
n6w (uni1: 2a in Fig. 32). 

OUtside 1be area sfIUdied 'tile species /WISS reoor<ded :in PGland ifIrun !tihe Oeno­
manIan of northern margins of the Holy Cross Mts (CieAli6sk1 :1989). Specimen with 

. fea.turE6 tran&itionlll between ".PuzIosia MCtlOl'l'ia.n4 d"OrIb." and "Puz. planuZata Suw.'· 
[l'eICte P. (,p.) S'Ulbjjl!am.uZata (SclI[iiltEl1")] 'WIaS r-eparted by Paasellidat'.f.ar (19130, p. 467) 
from the high-tatric Albian of the Tatra Mts. 

Pu.zosia (P.) BUbplanUZata (SchUiter) is known :from ihe uppermost Albian of 
Switzerland and France !(.Rem: 1968), Lower and Middle Cen<JlD'anlan of southern 
England and Germany <Schliiter 1a71, Kennedy 01971), and :firom the Cenoma.n.ian of 
Algeria (Pervinqu.j~ 1910) and Maroceo (Collignon 1966). 
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Family Hoplitidae Douville, 1890 
Subfamily Hoplitinae Douville, 1890 
Genus HYPHOPLITES Spath, 1922 

Elyphoplites campichei campichei Spath, 1925 
(PI. 33, Fig. 1a-c) 

'1888. Ammonites fatoanu. !Mantell; fP.Ictet " Camplehe, p. 310, PI. n, Pig. I [onlyj. 
"111». HuphopUtes camptchet. n. n.; Sopatb, I). 83. 
'1IH. HJlPhopUt .. camptchet. Spath; Bpath, p. 1113. 
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1949. HJ/PhopUtes campWhet Spa1lh; Wlrd.gbt " WriIIbt, pp. 4111-484, PL _. J!1cI ~, 8 [non 
Fig. 1]. 

1151. HWhoptttBS c;mi.ptchet Spathj ~.I.gbt " Wlight,lP. 31 [parll]. 
1 _ _ HJlPhop'~tes camptcMt camptch-et speth; iB.eDm, p. :16, TeJat4!gl Ba, 2IOa, I'J.. 2, Fig. '1. 
:lVl!!. HlIJ)hopUtM campwhei Spa4.h; Ktmnedy, W. 43--43. 

Material. - Half a whorl. 
B60metrv .(allUnear measurements in mm): 
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Rema'l'1c8. - The writer's specimen (iPl. 33, Fig. 1) represents a highly com­
pressed morphot;ypej is characterized by whorl thickness to height ratio 0.54. !:1 
(lOmparisoo. to 0.61 in the bolotype {et. Renz 1968, p. ·25). The highly compressed 
whorls and the ornamentation consisting of poorly developed ribs on whorl sides 
bring- this specimen close to those figured by Wright -& Wrlght (1949, Pt 29, Figs 
.5--6). H'IJ'Phoplites cu:m.p6chei Sp&1lb. evolved fIOOm the species group "8tlbfal.cat-u.S -:­
coelonotUB" O! the genus I>isclJiwpUtes Spath, ~rom which it di:f.fers in more irregular 
and gener.aUy lESS pronounced ribs and in wd-mm:ked latero-ventral margin o:f 
whorls (lWrlg1ht & Wrlght 1944J, pp. 483-484). The form regarded iby iWright >& Wdgbt 
(1949, P. 4'19, Pt 29.~. 1) as transition.i11 betWeen DiscohoPlites subfakotus (Semenov) 
and HtJf1Jh:o'pUtes ~eIi 5pa.1h, was SR.ibsequently selected by Renz (19611) .as the 
holotype of the subepecies HyphopUtes - cann.pjchei densecostatus lRenz. However, 
more recen1l1.y Xennedy (lS7I1.) accepted the <podnt of view of Wr.ight & WrlCht (194e); 
thUS some of his forms may !Dot aoetualiy represent ihe subspecies. "cu.mpichei" sensu 
Benz (.1968). The subspecies "demecoatatu.8''' differs from the nominal subspecies 
'Ica~" :iti such Ifeatures: as whorls WIlder at umbilical margin, whorl sides 
more stronglyoonvergtng towards the venter, shape of suture line, and a.f ribs 
(R.enz 1968, P. 26). 

Occurrence. - Cenomanlan, Mokrzesz (unit 3 in Fig. 2A). The species Js re­
oOOIl'ded :far '!be d'II.Ir:8t iI:ime .m ~~ 
H~_ ca~ oo:mpilahei ~ :is known kIom '!be qpperma;t ,MbieJD, 

(U~~'" SlJl:mlIne), :Lawer OeIoomanllaln. cd EnglaDd (W1lig'ht & W:r:ig'ht 
'l'M9. lKennedy 110011). ald din:m the V.r'alOlllliiatt af Salnte-CroI.x m rtlbe SWIIsB Jma 
o(B.errL 11168). 

Hyphoplites falcatus aurora Wrlght & Wright, 1949 
-(PI. 33, Fig. 2a-b) 

1H9. HUphopUtSB fo.lc4t1U1 GYImtell) 811bap. chTon. aurora nov.; WTJght " ~, W. 48S-481, 
PI. 29, Ftp 3, 9; PI. 10, I'dg. 11. 

-185l. HyphopUtlM lal.catus aurora wrJ.&ht " Wrtgbt; WrlgJlt a: 'WIrl.gb.t, p . 21. 
1MB. - Hl/PhopUtes falc(1W' CJ.UI'Of'a C. W. et E. V. 'Wriehtj Rem, p. 38, Text-fig, Bd; PI. 2, Fig. 11.-
1t1'1'1. HUphopUte. lalCIJtu. aurora W'1'dCht eDd wr1gb!tj Kennedy, Po G. 
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718'12. HIIJ)hOlPlttes af!. ca1l'lopichd oSiPaoth tlranill.,tio.nalto 'falcatu8 aurora Wright and Wr!ght; 
iB/II'ncock, Kennedy.'1 Klaumann, !p. 4t8, ,PI. &1, ,F.lg; ~-c .. 

Material. - Fragment o:f the whorl. 

Re'lTlJCl1l"ks. -The subspecies H. falca.tus aurO'l"a Wright & Wright is ve.ry clOse 
to H. CUIt1I.pi:chet Spatb !from which it evolved (Wrlght & Wrig'ht 1949, p. 466). It is 
easily dist.ing1rlshable from H. campichei campichet Spatb by a monger, flat and 
wide ptimaxY,ribs and lack of .intercalary dbs. 

Occu.1TefiCe. - Cenomaman, lMokrzesz (unit 3 in Fig. 2A). This subspecIes was. 
nat hitherto ,recorded rfrom Poland 11. ' 

H'IJIlihoplites falcat'u.s aurora Wrlght & Wr,i,ght is known from the upper-most 
Albl"lan af Dorset, and .from the base'of the Cenomaniari on the Is,le of W:ight' (Wright 
& Wright '1949, :195.1; Xennedy 1m), from ~e Vraconian of Sainte-Croix (iRenz 1968). 
and from the lawermost Cenamanian in the Rhine Massif (Ha:ncock, Kennedy & 
Kla'lJmann '19'72). 

Family Acanthoceratidae Hyatt, 1900 
Subfamily ManteIHceratinae Hyatt, 1903 

Genus MANTELLICERAS Hyatt, 1903 
MantelliceTas tubeTculatum (Mantell, 1822) 

(PI. 33,Flg. 4a--b) 

1_. Ammonttes MwmteUt Vm'. tuberculata; MaDtell, p. Uf. 
181'l. AmmonUft MaflteW VBr. A; Sh&rIPe, p. U, PL 18, F,\g. 11 [anly]. 
1l15li. Ammonites Mantem, Sawerby; p,J,ctet; '" Campiche, .pp. :zoo....408, PI. 28, Fig. 6 [only]. 
[non]l9'iV. MaflteutcerllB tubercu~m (Mantell, 1112.2); Marc1nowsk1, PIP. 44Z--M3, Pl. ., I'oig. 3 

[= Mante1Uoer1J8 al,. costatum (Mentell)]. 
18'11. ManteUicer1J8 tuberculatum (Manteli); Kennedy, pp. 8J>..-«i, ~. M. Figs 2-'3, 11, 'l; pL 25.' 

F,\g. 1 [with By.non,my]. 

Material. - Three '!f,ragments of whor1s. 
Bimnetry (all linear measurements in mm): 

Specimen D Wb Wb 

1) PI. aI, Fil.g.4 23.5 10.11 11.1 
Ratio to D: 0.4'1' O.M 

I) 18.6 :It..., 
3) 11 10.8 

17 

8.J 
0.27 

Wb 

Wb 

1.111 

0.84 
0.99 

Remarks. - The species ;is eharacte:riz~d by di'Stinct, ribbing and numerous 
well-J;n"<>nounced tubercles; there are ,four tubercles on every pr.imary rib, and two 
on intercalary db. The specimens belong'ing to this SpeCiES are characterized by 
max:ilrnum !I'Egularity .of shell ornamentation among representatives cxf the genus 
MGlnte~Uceras Hyatt found in the area' studied. 

1. Cieellnski (<1969, pp. 63-4)4) cited H. fCIIZOOitUB ~a:ntell) from the margins of 
the Holy Cross Mts. The writer inspected the s.pecimen kept in the Museum Off the 
GeologiC81l. Survey of Poland, tin Warsaw. The speclmen is poorly preserved but it 
may be suppoeed that dt belongs to the nominal subspecies H. falco.tU8 falcatus 
(ManteM). 
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OOCU7Tence. - Cenomanian, Jatw'iny (unit 3 in Fig. 2C). Outsilie the area 
studied, tthe species wu fotmd in :Poland in the Cenomaruan of' n<Jl'Ithern margins' or 
the iHdly CrOss MU; (Cie§lirurki 1959). . 

MafllteUice'ras twberculatwm (Mantell) is eommon in the Cen<llD.anian of we­
stern Europe i(Kennedy U71, !RenrL '1963), StPain (Wdedmann '1959, 119Mb), northern 
Aidea GPervinqui~ J.910), and !Madagascar (OoJ.lignon 1964) .. 

Mantelliceras aIff. costatum (Ma.ntell, 1822) . 

18'1'0. ¥antelUcer/U tub81'cu&4tum (MImteU. l1aaz); ~. pp. ~. PI. 8, Fig. 11. 
(aft.) WI'l. ¥antelUc81"lZB oostatum (JllaDtell); KeDDedy. 'PP. 5'1_, PI.. 19, Ff«B l-G; PI. M, Fig. 1. 

MateriQl, - One (fragment of the whorl. 
Re!'1lOorits. - 'l1be specimen figured in Previous paper (MaTclnowski 1970, 'Pl. 

6, Fjg.3) as M. 'tu.berculatwm (Mantell) is characterized by whorl thiek:Mas .a[most 
equaII. !f;o w!hJarol 1Il~t, aJnd sIlrIalIgtht mtelroai1alry 'ribs of d:lffererut [el1fMl 'WIUIoh are 
as s1lrong a:s ma'in n"Jbs on the ventral aide. The aIbove oCIba"aC'terlst:les aiJilow to assign 
this specimen to Ma,1'IIteUkera;s costatu.m (tMantell) {see Kennedy 19'11, pp. 57-58, PI. 
19, Fig. 1). However, it diflfers from typical ~tati'Ves of' that species in more' 
loosely spaced ;ribS and dn less involute whorls, which justifies aesignation of the­
specimen aa "af1inls" 008tatUm (Mantell). 

Occu.rrmce. - CeDcxnAnian, Mokrzesz (tmit 3 in Fig. 2A). '!be species Wd not 
hitherto recorded :from Poland. 

Mantellice1'as gr. diXOni Spatb, 1926 
(PI . . 33, Fig. 5a-b) 

MGte'1'ial. - HalIf a whorl. 
DtometT'l/ ~ear mea&UI'ements 'in TJ'IITn.): 

Wb Wb 
18.'1 17.t 

De~ - Whorl fragment with weakly convex sides, ovate · In cross­
-section, thiokest at mid-height, The whorl fragment available is ornamented with 
1"3 rlbs {number of rfbs ;may !be estinlsted at c. 30 per Whorl). M.ain (longer) ribs 
rise from tubercles situated at umbilical margins, eloogated In the same direction 
as ritls. Ribs are eomewhatincli.ned forwards, slightly bendlng bacttwardsat one­
-third of whorl height; main ribs are well-mSJl."ked ·on lIhe venter; ventra-lateral 
tUbercle developed on every main rib. Main ribs are separated by two, sometimes. 
ooe intercalary db O!f different length, but shorter than the main ribs. Same inter­
calary rlbs almost reach umbilical mai'gin. IIitercalary dbs aWest o8S strong as main 
ribs at the 'VIeIlter, becoming ;progressiJvely thi:nD.er towards umbilieus, ,which ditfers. 
them. !from the l'attel" ones. Umbilical wall vertical 

Remarks. - The form in qJUEStion most closely resembles the s.peciine:n figured 
as M. if. dUuni Spath by Kennedy 1OlIn!l, PI. 212, Fig. 2). That group was proposed 
by Kennedy (11.'96'9, 197() for speclmens differing from the bOlotype of M. dixonoi in 
result of ltigh vaoriation in shell ornamoentation. That variation may be r-elated to 
changes of omamen:liatioo. a[OIlIg with ontogenetic odeve·lopment, or to pathQlogy, as 
wEILl as iIlo oS! daJIn,age df I>1hetll of ild.'V!ilng :il!J.d.il\l:lJduall (KE!Illledy1971, p. 69). 

Occu.rret'ICe. - Cenomanian, Mokrzesz {unit 3 in Fig. 2A). The species was 
not hitherto recorded from Poland. 
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Ma:n.teliZ.icera18 ... dixoni Spath is known from the upper part ()(f the Mantel· 
11ceras mentelll Zone in England. Moreover, it IW88 reported from southern France, 
presumably f·rom the same stratigraphkal postUon {cf. Hancock 1959, p. 2GO). 

Mantelliceras saxbii (Sharpe, 1857) 
(PI. aa, FIg. 3) 

1lIID. Ammc>IIUeB 1II11nteut V8l'. CCMtGtlcI; ManteK, pp. 113-114 LPusJ, PS. _, Fig. 1 (OIlly]. 
:1857. Ammonttes lIIantel1t, f!OweDby; SbarIPe, pp. 46-41, PI. 18, 1'1& •• [OIIlI.:vl. 
185'1. AmmonUe.s S4%btt, ShaI';pe; Sh~, 11. 45, Pl. zo, ;rlog ••• 
1'19118. lIIilontef.Uceroa cl. bathe" spa.tb; Cle6lll'i8ki, p. _, iPl. 8, F.I,g. 8. 
:1919. 1IIl1nteUtcem. hSllltti Sp&Jth; CWl4ruIk4, Po 83 • 
.l9IiIt. lIIanteWoe:rll8 sa:rbU ($harpe); C1e6l1m11d, p. et. 
:1971. 1II11ntelUoenz8 aazbU (Sbar.pe); oKemaed.y lIr Hancock, pp. ""--461, TelIIt-t:lg. 111, e; PI. '19, 

.l'ip 1, a; IPL 10, I'ip :1--4; PI. ... I1eI ....... ; I'\l. 82, W& 2 !['Vrith aH 8JDODYIIlY]. 

Material. - Two !fragments at. who.rls. 
Btomet-ry(linear measurements in mm): 

~en in Wh Wb 
PI. .aa, Fl:g.' '21.' 15 

Remarb. - Systematic positioo. of tlrls species, its full synonymy and discus­
.fiion are gJ:ven by Kennedy & Ha.neock (l9'7!l). It !follows fram rbhe synonymy g.i.ven 
by tboQBe authors 1lba.t the forms deSC!l'.fJbed as Mamte,zu.ce.roB d. bathe!"i Sp&.tb and M. 
hyu.tf)t Spa:tb by CldJij·fw;ok,i 41959) l'tUn tIhe ZlOl1IiIem margJins Of the Hdly Cross IMts 
.actually belong to this species. 

Oc:currence. - CeDommian, Mokrze6z (unit 3 in Fig. 2A). In Poland this species 
js also represented in the Cenomanian of northern margins of the Holy. Cross Mts 
i{CidHnski !l959; cf. tremarks above). 

MaflltrelliceTUIs aw:bii (Sharpe) is ooad'·acterd.zecl by wide geot!lL'aPh'ical di&trhbu­
tion, as it is 'mown Ifrom the Lower Cenoman1an of England, nm1lhernand southern 
France, Germeny (lKennedy & Hancock 19'1!l, Xennedy 19711), Switzerland (Pictet & 
Campidle 1800, Renz 19(3), northern Aftica (iPel"V'inqu:i.ere 'linO), Madagl1Si:ar' <001-
1I.gnOll 1'9M) and possibly also from the iNorth America' (Kennedy & Hanoock 119'71). 

Genus ACOMPSOCERAS Hyatt, 1903 
Acompsoceras sp. 

MateriaL - 'Badly preserved tra,gment or the whorl 
~ (in mm): WIh - 142, Will - a.'7.3. 
D~ - :who11l slender, smooth, with gently conwx sides, markedly 

hicber than wide, thickest at mid-heJ:gbt. Venter' narrow, rounded. Suture line 
'po()l1'ly'Vd9fble, with S1l'bphyllaid :folies of 11be p;Ie'Ildophylloceratold type. 

Remarks. - Very slender whorl shape, na.t'1'ow and rounded venter, and the 
.course of suture line Ibring this specimen close to Acompsoceras esse7id.iense (SchUl­
ter) va.r. madaglbSoo:rie7uis CoJllgnon (see CollignOD 19&4, PI. 'S5i6, Fig. 15619; PI. 3fI1, 
.Fig. 15'10). iKenntldy (197.1, p. 69, 1Pl. &, Fig. 2) regarded specimens belonging to that 
varioety as A. am. e.veTldCefl8e (Schldte9:). Poor preservation of the writer's specimen 
precludes m()reaccurate identification. 

Occu.rrenee. - Cenomanian, Jeiwiny (base of unit 3 in Fig. 2C). This genus 
.hitherto was not reported from Poland. 
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The ,genus Acompsocerar Hy\!I.tt Is known b'om the Ceoomanian ofEnglanO, 
Frimce, Germany, northern Africa, Syrda, Madagascar, North America fWrlght 1957, 
Kennedy 19'11); Acompsocerll8i' was reportedf·rom the CeIl<l!Jil6nian of the Western 
Interior Region In Canada {Jeletzky 1971, p. 28). 

Genus CALYCOCERAS Hyatt, 1900 
Sulbgenus LOTZEITES Wiedmann, 1959 

Calycoceras (Lotzeites) aff. lotzei Wiedmann 1959 
. (PI. 33, Fig. 6a-b) 

11Iff.] 1959. Cali/coceru (Lotzeite.) Iotzei .DJU).; Wiedmallm, pp. 'D2-'1M, Text-fig. I, Pl. 2, 
Flgs 1-2. 

laft.] l88fb. Cali/coceraa (Lotzet.tes) lotzai Wte4Dumn; Wiedmaml, pp. 1211.-1:', Flgs Za-b, 3. 

Material. - Wellp:res~d fragment of the Whorl . . 
D~ (in mm): Wh - 10.4, Wb - 11.7, Wbt (tlUckenes at the whorl on 

the lateral tubercles) - 14.3. 
DesC7'iptiorn. - Whorl wider than high, with convex, rounded ven1ler. Umbilicus 

with hdgh, vertioal umbilical wall. Umbilical m·argf.n ornamented with small iDlflat­
tened tube:rcles, giJving ;rise to short ribs. Ribs continue 8crou wholll sides, reaooing 
sharp, conical tubercles at poorly marked ventro-l!ateral margln. Ventro-Iate·ral 
tubercles have spiny-like appearance and give rise to pairs af external ribs. The 
external · dbs pass aeross and are progresS>iwly more distinct towards the venter. 
A single intercalary rib, developed :In the same ·way as tbe remaining external ribs, 
is ~1y connected with any V'eIlt:ro-Iate:ral ttibercl.e. Ex1lernal ribs mu~h better 
mlll"ked than the in1lernal (umbilkal) ones. 

Remarb. ~ The specimen in question is most similar to that presented by 
Wiedmann' ~1959, Pl. 2, Figs 1~; and Text-flg. 1), differing somewhat in cross­
-section at whO!l."I and in occurrence Off intercalary ribs on ventral side. According 
to Professor W.J. Kennedy (written communieat) the writer's specimen may belong 
to the species Catycocera:s (Lot2leites) lotzei WiedDl'am:l,. but features such as style of 
riJ:;bing and strong tuberculation also Ibring .it close' to some representatives of 
CatyClOCems navicUlZare ((Man1lell), which may form a transition to species of the 
subgenm Lotzeites (cf . . Kennedy 1S'11, PI. 47, !Frig. 1). 

OCCUT'relnce. - Cenomanian, Jatw!ny (upper part of unit 3 in Fig. 2C). The 
subgenus and species were not hitherto recOrded .from Poland. 

CGlflC(Jce'fYl8 (Lotzei:tes) lotzei Wiedmann is known from the middle part af the 
Upper CenOmanian {V ZOIDe) O'f Portugal and Spain (Wiedmanfl 1959, '19Mb). This 
~: Js good guide fossil of the Upper Cenomanian (W. J. Kennedy, written 
oomm'\JD.i.oat). Otiber species of that S'\Jbgenus, -outsdde S!pad.n and Portugal, were 
reported frQlll India, MadagasC'a~, northern Mrica, and England (Wiedmann Hl59, 
19Mb; Kiennedy 19701), ood forom the French Alps (P()lrthault, Thomel & Villoutreys 
1'966). 

Subfamily_ Acanthoceratinae Hyatt, 1900 
~nus ACANTHOCERAS Neumayr, 1875 

Acanthoceras sp. 
(PI. 31, Fig. 5) 

Material. - Badly preserved whorllfragment of a large specimen. 
Remar1c.s. - Whorl subquadra1le in Cl'OlSS-section, ornamented. with massl!ve 

ribs,. U the point of view d tKennedy & Hancock ((970) and Ken.nedy (l9'7llj) ·is 
aCcepted, aHocation of the ~ in the geJllWl Acaflthoce'1'U41 Neumayr, 1875, seems 

12 
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to be unquestionable. However, its poor preserviIltion precludes any specific iden­
Uf.i()8tiJOln. 

Occurre7liCle. - !Middle Ceoomaru-an, GIan6w (unit 20 .in Fig. 22). fiom the same 
eXpoIJUre Suikowski ~19l26) cited "Acanthocer'a.s rhotlomagense De:fi." 17. kl Poland, 
specimens of the genus Aoo.ntnocera.s Neumayr, 1875, are very rare, -and were reported 
from the upper CenQ.lDanian Cl!. the BUl'ZIenin area, -western margin;! of the Mlech6w 
synclin-orium (CiiE!lWnski 1958), .and 1'rom the ~ of the Holy Cross iMts (CiGl:iflS'ki 
& POt!aryski n9'1~) 18: ri1us ~us has world-wide distribution ' in the 3.VIiddle and Upper 
Cenomaman. 

General remarks on the ammonite fauna 

The rich assemblage of Genomanian ammonites found in -the area 
studied yields a number of genera, species, and subspecies hitherto not 
reported from the area of Poland, viz. Phylloceras (Hypophylloceras) 
seresitense se,,:esitense Pervinquiere, Turrilites (Turrilites) boerssumensis 
Schluter, Hyphoplites campichei campichei Spath, H. falcatus aurora 
Wright & Wright, Mantelliceras aff. costatum (Mantell), M. gr. dixoni 
Spath, Acompsoceras sp., and Calycocercl$ (Lotzeites) aff. lotzei Wied­
mann. 

Majority of cephalopods (cf. Table 5) reported from the area .studied 
are also known from England (cf . . Wright & Wright 1951, Kennedy 1971) 
and are characterized by .the world-wide distribution (vide occurrences 
and Marcinowski 1970, Kennedy 1971). Average size of Polish Specimens 
is generally smaller than that of compara'ble English representatives of 
the same species (Marcinowski 1970, p. 445). 

Frequency of particular higher taxa of ammonites in the writer's 
collection comprising 637 specimens; is different, and the percentage 
contribution of various families is as follows: 

,DIG 

Schloenbachddae 6~.74 

Turrilitidae 21.51 
Acanthoeeratidae (mainly subfamily 

Mante11iceratinae) 6.34 
Scapbitid-ae 4.70 
Baculitidae 3.92 
Hoplitida.e 0.31 
Phyllocaratidae 0.16 
Hamltidae 0.16 
DeszD.ocem tidae , 0.16 

17 Collection of cephalopods .from the -Mea- ,an question, gathered by Sujkowski. 
was lost during the 11 world war. Thus; the wrIter is unable to state whether or: not 
the identilfications,and particularly specific iden~cations made by Sujkowskl would 
be accl!lDtabll:e in the il:ightof the present critel'!ia. ' , 

ir ThOSe authors accept two-fold subdivision of the Cenomanian. TQeir Upper 
Cenomaman ICOl'respands to a pa:rt oaf -the Middle Cooomanian and to the whole Upper 
Cenoma.nian in the S'lJbdiovision - ac«!pted in the present paper (vide chapter on 
stratlgraphy). 



Table 5 

Distribution of Cenomanllan cephaflopods in the :inves1ligated area of the Polish Jura 
Chain; the liBt of s.Pecieil ~esrboth the forms mcinograph~ . in tllli21 paper, as 

lWeB as.rbhose previously described (MarcinowskIi 197{), 1972) 

IWI'.rILIllS 

h1::repllOciazu .lil>lMrtp"t .... /4'b%b1SDl"/ 
K. of .... blMnptllll /4~O%b1pq/ •••• .' 
c,..t ..... zu .se.1GD&Ohampa1amlll /4'O%b1pq/ • . ' 

AIIIIORRS 

haber o:f thII .... "'rop 

I~ .... 
• + + + 

.+ 

• • + 

·l2ITllAIOazu /lin>oPIITlloo.zu/ .. :re81t ...... u.81t ..... ~l"I'1DIld:re + 
BaIl1t ••• p. .. ........................ ". 
So1lJoDOO'ZU ;'ubbeou1014 •• /II.1D1t_/ • • 
~otUZ'1'U1t .. _ ..... _ /4'Orb1SDl"/ • 
B. au. gn ..... :IJuu1s /4'Orb1cDT/ 
B ... "taill /Sb&rrle/' . • • • •. '. 
B. tu1llra .. latue /Bo,of • • • 
B. -au. tube:rOu.latua /80110/ 
nnotun1l1t •• ap. 
Oatl1Dc0o,zu /O.tllllpo.:ru/ 1IIohll /BbarpI/ 
O. /0./ PIlIlO,1aDwa /4 'O%b,"-/ •..• • • • 

.... iall8 flIarialla/ lane1e",,1e /Spath/ 
K. /11../ 0._",,18 /Soblitu/ •• 
K. /11../ of. 0 • ........".,18 /Soblitnl .• 
K. /11../ 40met .... 18 /Spath/ • 
K. /11../ ....... ""18 /II.1II1ta/. • • • 
~lla /lIar1alla/ .p. ..... . 
b:z'r111t •• /'!Ia'1'11U.e/ oo.tat ... r.a-rak • 
!I!. 1'./ &Out ... PaisIQ' • • • • • • . 

!I!. /'1./ .. ohellOluse%1aDu8 110... • • . • • • 
!r. If./ boue __ 18 .Soblllt.% ••••• 

8oapU.ta. /Soaph1t ..... ''l1l&l1e Sowrb;r 
-'Ia /PIlao .. 1a/ ~bpluDlata /Bohlitar/ 
Bn>J>opl1t., _:I.ohe1 o_loh81 Spath 
B. :faloatua &U%Or& Wr1&ht "Wright • • 
SOhlolllbeoh1& YlU'1aDa /Sownb;r/ • • • 
S. o:f. YlU'1eIIa /sonrlq/ ••••••. 
'IS. YlU'1r~.a-. YIU'. tr1tuberaulata Spath 
SO" YIU'1aDa YIU'. teu.-ta /SOW%b;r/ • 
8. ....)ft.r1au Spath • • • • 
S .... btUberoulata /Shu:Fa/ • 
S • . eharpl1 sa"'lIO... • • 
S. 'luadnta S'path • • • • 
8. o:f. 'luadnta Spath 
S ..... 1110%10&& St1ller • 
8 ..... lIp'lazla /ll.antell/ 
8. 1I!t. __ 41e /MaDt.ll/ 
8. of. '~ .... 1e Spath •.• 
8ohl.aeD'b&oh1& ap. .......... . 
IIaIItell1o.raa t .. bero .. lat.... /l1.&li10.11/ • 
K. a:f:f. 008104tum /IIaIItell/ ·. 
K. sr. 41rpll1 Spath 
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It is of interest to note that the genus Schloenbachia Neumayr, 1875, 
predominating here, is also the most common in the Cenomanian of 
England, where "at many levels (it) forms 9()G/o and more of the ammonite 
fauna" (Kennedy 1971, p. 45). Some other .forms are as rare in Poland, as 
they are in England.· For example, of the family Phylloceratidae Zittel, 
1884, comprising typical representatives of the Mediterranean fauna, only 
two specimens of Phylloceras (HypophyUoceras) seresitense Pervinquiere 
were found in the Cenomanian of England (Kennedy 1971). Although 
Cenomanian ammonite assemblages of the southern England and the 
Pol5sh Jura Chain. all"e vf5!Y similar in composition, there are also distinct 
differences, particulaTly when lower taxa are compared. For example, 
ammonites of the genera Hamites, Puzosia, Hyphoplites, CaZycoceras, and 
Acanthoceros, common in the CenOmani1ln of England, are extremely rare 
in the area studied; this ,can be related to differences in environmental 
conditions. Irn turn, same species of the family Turrilitidae Meek, viz. 
Hypoiurrilites grat'esianus -(d'01"bigny), H. tuberculatus (Basc) , Turrilites 
(T.) costatus Lamarck, Tumlites (T.) acutus Passy, Turrilites (T.) sche­
ucn,zerianus Bosc, Mariella (M.) lewesiensis (Spath), seem to be equally 
common in Poland and in England. Moreover, some of these species of 
turrilids are known from the Cenomanian of NOl"\th America (Olark 1965, 
Cobban & Scott 1972), South America (Benavides-Caceres 1956), Austra­
lia (Wright 1963), and Madagascar (Collignon 1964). It is interestingtbat 
the benthic or epibenthic forms, to which belong representatives of the 
family Turrilitidae, show such a wide geographical distribution. This 
would indicate their lack of dependence or lack of sensitivity to general 
environmental -changes in their juvenile stages when they, after a pe-Iagic 
widespread of la!I"Vae, settled in various geographic zones. 

S'IlBiATIGRAiPHY 

Accuracy of stratigrapruc su-bdivisian of the Albian-Turonian strata 
studied is influenced by frequency and stratigraphic value of particular 
faunal'groups (cf. desC'ription of Uthological members and Tables 1---5). 
Cephalopo'ds (ammonites and belemnites), the grol,lp of orthostratigraphic 
importance, appear to 'be oonfined rbo the Cenamanian strata in the area 
studied. The Albian and Turonian st~ata are devoid of cephalopods, and 
inocerams are the only group of stratigraphic importance represented. 
Some strata are without stratigraphicaMy impol"\tant fossils and their age 
may only indirectly be established. 

Upper Albian 

In the aTea studied, the oldest deposits with ·faunal record (yielding 
InoceramU8 concentricu8 Parkinson, I. angIicus Woods, and I. anglicus-
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crippBi m.f.) are assigned to the Upper Albian. In the present paper this 
stratigraphic unit is interpreted in the same way as in England (cf. Spath 
1926a, 1942) and in the remaining E!Picontinental areas of Poland (cf. Cie­
Sli:D:ski 1959, 1960a), although lack of ammonites precludes more accurate 
stratlgraphic definition of that unit. 

In the vicinities of Mokrzesz-Luslawice-Julianka and Le16w, the 
oldest Cretaceous strata yield no fossils except for siliceous sponges. They 
infill all the larger depressions in the s.ubstrate formed by Upper Jurassic 
limestones, and are overlaid .by middle Upper Albian strata with fossil 
record (cf. Fig. 28 - Zalesice, LeI6w). Those faunistically bare strata 
correspand to the lower part of the Upper AI'man and possibly ,to the 
uppermost Middle Albian (MarcinowS'ki 1970). They are overlaid by quartz 
sandstones with irregular bodies of quartziticsandstones and yielding La. 
1noceramu8 concentricus Parkinson, I. anglicu8 Woods. Still younger 
inoceram association was found ID the Solea region (see below), in the 
strata developed in the same .facies. Thus the inoceram assemblage from 
quartzitic sands tones of ~lesice and Lel6w shouid 'be !regarded as 
indicative of the mitldle part of the Upper Albian. Also Cie§lillski (1960a) 
regards the strata characterized 'by cooccurrence of ,Inoceramus concen­
tricus Parkinson and I. anglicus Woods as being of the middle Late­
-Albian age. At Mokrzesz, JaZwiny, and Luslawice, inoceram-bearing 
strata are overlaid 'by quartz sands with phosphatic nodules (units 1-6 
in Fig. 2B, units 1--2 in Fig. 2C, units 1-3 in Fig. 2D) and with numerous 
Aucellina gryphaeoides (Sowerby). Those sands UnderlieCenomanian 
strata with fossil record and represent the uppermost Albian (cf. also 
CiesJ.illski 1960a). 

In the Solca region, bitpartity of the litholOgical profile of the Upper 
Albian was found (cf. Fig. 28 - Solea): the lower part of the profile 
comprises sandy deposits 'With innwne'rous siliceous sp<mges, while the 
upper part is composed of quartz sands with irregular' bodies, of quartzitic 
.sandstones (cf. Fig. 28). The quartzitic sandstone ,bodies yield lnoceramus 
anglicus Woods, and I. anglicus-crippsi m.f., and other fossils. However, 
Inoceramus concent'I"icUs Parkinson was not found. Lack of this form, and 
occurrence of I. angliCU8 Woods and I. anglicus-crippsi m.f., i.e. the form 
transitional between Upper Albian species anglicuB and Cenomanian 
I. crippsi :Mantell, suggest the la,test AI'bian age of those strata. If it is the 
case, then the imderlying sandy deposits with sponges roughly, correspond 
to the lower and middle parts of the Upper Albian(cf. Fig. 28 - Zalesice­
-Solea). 

In the Wollbrom and Glan6w regions, Cenomanian strata with fossil 
record are underlaid !by deposits facially corresponding to sandy deposits 
with sponges, 'known from the Zalesice, Le16w, and Solea regions (Fig. 28, 
cf. also PI. 1, Fig: 6 with PI. 2, Figs 2-3). ' Analysis of the p:rofile ' (cf, 

Fig .. 27 and Fig. 28 '- Wol'brom-Glan6w) shows that those deposUi:i 
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underlying the Cenomanian ones .roay. correspond .to the whole Upper 
. Albian. 

MaxhnUm thickness of the ' Upper Albian is as ' follows: Zalesice -
25 m, Lel6w 28-30 m, Solea 50 m, Wolbrom .and · Glan6w - 43-33 m, 
decreasing to 0 at Mokil"zesz, PorE:"ba Dzierma, and Glan6w (prafiie lOBe). 
Such high variation in thickness .of the Upper Albian strata, observed 
even at short distances (e;g. Mokrzesz and Glan6w localities - cf. -Figs 2,. 
27, and 28) ' relates mostly" to denivelations of the Upper Jurassic wbstrate. 
It should be noted that fossiliferous deposits · of middle and upper parts 
of the Upper Albian frdm 'the area studied are markedly thicker than 
contemporaneous phosphorite-bearing . strata (A7 and As horizons) from 
north-eastern margins of the Holy Cross Mts (cf. Ciesliitski 1959, 1960a). 

Cenomanian 

Previous Qivision of the Cenomanian . into three parts, used in 
Poland by Samsonowicz (1925), Panow.(1934), R6zYcki (i937), PoZaryski' 
(1947), a.o~. wafJ based on inadequate biostratigraphic evidence. The forms 
regarded as guide ~ls actually occur in ,the whole Cenomanian (cf. Cie­
slinski 1959, .¥arcinowski 1970)., In connection with this CieSliitski (1959) 
proposed bipartite division of the Polish Cenomanian (cf. Table 6) fol­
lowing a subdiv.ision of the English CenomanianiJntroduc~ by Weight & . 
Wright (1951). CieSUDski's (1959) diVision was accepted in S1l!bsequ:ent 
papers (cf. Ciesliitski 1959, 1965; Ciesliitski & Po:iaryski 1970; Marcino­
wBki 1970; Glazek, Marcinowski & Wierzbowski 1971). However, the 
bipartite division .of the Cenomanian is not free rfrom some dTawbacks and 

'. '. . 
often is not supported 'by adequate paleontological evidence (cf. CieSliilski 
1959, Marclnowski. 1970). . 

In recent yeaT's, classica!l. sections of the Cen~anitm in France and 
in England wElre re:exa~ined and their ammonite sequence studied in 
detail. Those studies made it posible io divide the Cenomanian into rbhree 
well-defined zones - the Mantelliceras mantelli~ Acanthoceras rhoto­
magense, and Calycoceras ~viculare zones (Hancock 1959; KeIUledy 
1969, 1971) 19. 

The Cenomanian/I'W'onian boundary has not been so far accurately 
defined and the stratigraphic position of the strata of Actinocamax plenus 
Zone, occurring above the Calycoceras naviculare Zone, gives rise to some 
doubts (cf. Marcinowski 1972, and the literature cited). Recent studies 
$howed that in southern England Calycoceras naviculare (Mantell) enters 

lt S. iRadwatrskd: ~966) .in 'his study on tile Cenomanian of the Middle Sudetes 
IMts .in Pdlan-d distmguished these three ammonite zones after Bancock ' {19a9), 
however; without any f<lSSil records. 
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Correlation of the Cretaceous deposits and their relation to the Upper Jurassic substrate 
n the Polish Jura Chain, between Cz~stochowa and Glan6w (for location of the profiles 

see Text-figs 1 C and 9) 

Mokrzesz Zalesice 
"lustawice 

Leldw Solca Dor~ba \vteIkanoc 
Dzierzna GlanOw 

\rolbrom 

tOmL 
o 10km 

1 Upper Jurasmc ellbstrate, 2 limestones, 3 sandy ldmEl!Jbolnoes, 4 sands, 5 sands with ooncretl.onal bodies of siliceGus 
sandstones, 6 ql\lartzitic sandstones deveIloped as ilrregUilar layers in sands,7 smdstones, 8 gravelstones, 9 conglo­
merates, 10 clays wiIIih single quartz pe'bbl.es, II sponges in the .A!1bian defposdts, 12 Albian inocerams, 13 Albian 
Aucentna, 14 strati;graphic boundaTJes. 15 fauna. of middle part of the Upper Mbian, 16 fauna of the uppermos~ 

Albilln 
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the lower part of the plenus Zone (~ensu Hancock 1969; cf. Kennedy 1971, 
p. 103). In the area studied Actinocamax (PraeactinocamaX) plenus (Blain­
ville) cooccurs with Schloenbachia -cf. lymensis Spath in -the Calycoceras 
naviculare Zoile (see below). Deposits of that zone are overlaid -by the 
Low.~r Turonian (In'oceramus labiatus Zone), deposits in , sediment~ry 
~ontinuity so it appears impossib~e to distinguish a separate plen.us Zone. 
In thepr,esent paper the Calycoceras naviculare Zone is accepted as the 
upper zone of the Cenomanian (cf. Table 6), and interpreted in this way 
as cam'prlmng at leaSt a part of the plenus ZOne. It follows from the, data 
recently published that the pl,enus Zone stra~ may-be regarded as a range 
of correlation error in delineating Cenomania~uronian boundary. ' 

The rich ammonite assemlblage from ' the area studied (cf.· Table 5) 
yields a riumiler of forms characteristic of these abovelisted three zones. 
Moreover, Cenomanian ammonite assemblage from the.polish Jura C~in 
appea1'S very close to the ammonite assemblage from England (cf. 
chapter- remarks on ammonite fauna). This makes it possible to adopt 
the division of the Cenomanian into three zones proposed by Kennedy 
(1969)., The results of studies on the Polish profiles of the Cenomanian 
and th'e data gathered frarn the literature allow to coin(paJre the divisions 
of the Cenomanian applied in England and France, with that hitherto 
used in Poland (Table 6); 

In the whole area studi~ decalcified deposits of the Upper Albian 
are overlaid 'by CeIiomanian ones (cf. Figs 2B-O, 17-18, 27-' 28). When 
Cenomanian deposits directly Test on.Jurassic substrate, their lower par.t 
is represented by oonglomerates (cf. Figs 2E, 20, 22). Cenomanian strata 
as a rule are highly marly, and the writer arbitrarily places the lower 
boundary of the Cenomanian at the point where calciwri caI"bonate 
appears f{)r the mst time. At Mokrzesz (outcrop 46, unit 3 in Fig. 2A), 
ammonite fauna shows that those calciwn-carbonate-yielding deposits 
represent Lower and lower Middle Cenomanian (up to the Turrilites 
acutUoB assemblage sensu Kennedy, 19,69, inclusively). The whole of the 
Cenomanian profile from Mokrzesz is of the condensational character, 
and the ammonite fauna occUrring only in the unit 3 is mixed. It there­
fore is possible to estimate time interval of deposition of this unit but 
not to delineate the ·boundaory between the Lower and Middle Cenoman­
ian. It should be noted that Ostlingoceras (O~tlingoceras) puzosianum 
(d'Orlbigny), the species widely recognized as typica'l of :the Upper Alhian 
(Spath 1937, Gollignon 1963, Renz 1968) was found here together with 
Cenomanian forms. The occurrenc:.e of this species in the Mokrzesz profile 
may 'be explafried in two ways: 

('8.~ eitber the Whole profile (units 1-3 in Fig. 211.) represeni-s a condensed 
seiluence of '!.be uppermost Albian .:..... lower Middle Cenomanian (including the 
T. acru.tu.s assemJbl8ge) and '1lhe accunwllation of ·m'Ol.'e or less ireworked ammonite 
remains oomplebed during the deposition of unit 3; 



184 RYBZ.A.BD MARCrNOWBKI 

Table 6 

Zonal division of the Cenomanian !in FQ:ance, Southern E~d and Centrad Poland 
(correlation be~ Sar~ 8IIld Southern Engdand after Keooedy 1971) 
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llmena1a 
I I Aoanthoo8raa 
I ii I juke;'-1Iz'onei 
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:moto~naa 
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I - I Jlante1l1oeraa sr. 
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..ntell1 _t.U1. 
lill aub1.1. 
I : 1- - - - - - - - - -
I 11 H.JpOtur:r1.Ut88 -----------1 I oaro1.tananaU ___ !O_~~~~8 ___ I 

J 

~b) or the stratig,raphic range- of Ostlingoceras (0.) PUZOBiGnum (d'Orbigny) 
is not COJlIf'ined to the uppennost Albian Ibut 11he species also eJlters the Lower 
CenOlJloanian. 

In the case of Mokrzesz profile, attention should also be paid to the 
occurrence of Hyphoplites campichei campichei Spath and H. falcatu8 
aurora W!l'ighit & WrJ.ght, the swbspecies, known from. the uppermost 
A]bian ("dispa'r-perinflatmn" Subzone) and Lower Cenomanian of England 
(cf. Wright & Wrlght 1949, Kennedy 1971), and fram the Vraconian of 
Sainte-Croix in SwiJtzerland (Renz 1968). 

Cenomanian deposits at Jazwiny {outcrop 53, unit 3 in Fig. 2C) yield 
ammonites (vide Ta'bIe 5) indicative of the three Cenomanian zones, since 
bOth LowerfMliddae Cenom.a'nian forms and CaZycoceras (Lotzeites) aff. 
lotzei Wiedmann were foUnd there. CaZycoce-ras (Lotzeites) lotzei Wied­
manu occurs in the middU.e part of Ithe Upper Cenomanian (V zone) in 
Portugal and Spain (Wiedmann 1959, 1964b). Although the specimen from 
Jazwiny somewhat differs from the type specimen, according to Professor 
W. J. Kennedy (written communicat) it may belong to this species and 
it undoubtedly represents a typical fonn of the Upper Cenomanian (from 



THE TRANlSGRESSIVJC CRETACEOUS DEPOSITS 18$ 

the Calycoceras naviculare Zone). The total thickness of Cenomanian. 
deposits in the vicinities of Mokrzesz and Jazwiny is estimated at about 
3m. 

In Julianlka and Zalesice regions, the places where the Cenomanian 
overlies Upper Albian deposits, the lower part of the Cenomanian se-· 
quence - about 3.5--4 m thick - is developed in the E9.me way as at: 
Mokrzesz, Luslawice, and JaZwiny. · The ammonite fauna in the forIller­
localities although somewhat poorer than in the latter (cf. Table 5), is; 
indicative of the Lower and major part of the Middle Cenomanian 
(includirig the T. acuttLs aSsemblage). These deposits are overlaid by 
maTly fine-grained sands with a few fossils including Actinocamax 
(Praeactinocama:r) plenus (Blainville) subsp. indet. This 'belemnite was 

. found below the base of the Lower Turonian and in the whole area 
studied it was not recorded outside the Upper Cenomanian (cf. Marci­

··nowski 1972). In ·Julianka and Zalesice regions, the total thickness df. 
Cenonianian deposits may 'be estimated at a;bout 8 m. 

The deposits from the Lel6w and Solca regions are without faunal 
record and are assigned to the Cepomanian stage on the lithological 
premises' (calcium carbonate admixture in sands and sandstones) and on . 

. their position in the profile, between faunistically dated uppermost: 
Albian and Lower Turonian strata. Faunistically .dated Cenomanian . 

.. deposits . are found · further southwards at Poreba DzieriIia and Glan6w. 
At Glan6w (outcrops 108 and 108b in Fig. 12), marly Cenomanian deposits, 
(Figs 17-18) yield no identifiable ammonites and their age is generally 
shown by Inoceramus crippsi Mantell, Discoides subuculus (Klein), and'. 
Holaste-r poloniae Lambert. These · deposits, being in stratigraphic conti­
nuity with the Upper Albian ones (cf. Fig. 18). an? differing ·from the­
nearby Middle and Upper Cenom~nian strata with faunal record (cf~ 

Figs 20, 22 and description of lithological members) in lithology and 
microfacial development, are assigned to the Lower Cenomanian. 

Faunistically dated Middle and Upper Cenomanian strata in som~ 
places of the Glan6w region (outcrop lOBe in Fig. 12) rest directly on the­
Jurassic sutbstrate (cf. Figs 20 and 22). 

The Middle Cenomanian is represented by quartz conglomerates~ 

(unit 2a - cf. Fig. 22) that yield Acanthocera$ sp., Schloenbachia cf. 
vanans (Sowerby), S. subtuberculata (Sharpe), S. cf. quadrata Spath, andl. 
S. ventriosa Stieler. Such assemblage may be assigned to the Acanthoceras. 
rhotomagense Zone (cf. Kennedy 1969). Conglomerates of the unit 2b~ 
witlwut fossil record, are arbitrarily assigned to that zone on the litho­
logical premises. 

The Upper Cenomanian is mainly represented by conglomerate-like­
deposits (unit 2c in Fig. 22) yielding La. Schloenbachia cf. lymensis Spath,. 
Actinocama:r (Praeactinocama:r) plenus plenus (Blainville), A. (P.) primus­
primu.s Arkhangelsky.These deposits represent the Upper Cenomanian,. 
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most proba·bly. its lower part (Ma'l'ci'llow~ 1972) .. Top!rul'face of the unlit 
2c, with traces of sUbmarine eroSion, .is oveda,id by laminated limestones 
of the unit 2d, yielding InoceTamus crippsi Mantell, the' species known 
e~clusiyely ; from the Cenomanian (Woods .1911; CieSlliiski 1963, 1965; 
T:r:oger 1967). Thus, despite the obvious difference in lithol()gy in respect 
to the underlying conglomerate units, and the 'I'limilarity with the over­
lying Turonian deposits, the Turoni8!ll age. of those lhp.estpnes advocated 
by Sujkowski (1926), Panow (1934), Kongiel (1958. in Popiel-Barczyk), 
Burzewski (1969), and others 20, is .here 'l'ejected, and the Cenomanian 
suggested. The total thlckn€'S$- of Cenomanian deposits from the Glan6w 
regiqn (Lower Cenom~niB!Il - .outcroP lo.Bb, Mioc;idle and UpperCenoma­
nian - outcrop 10Bc) may be estiInated at about 5 m. 

At Porf;ba Dzierina (outcrop 110 in Fig; 9). deposiU! o~ .the unit 1 
(cf. F'Jg . .10) resting directly on the Jurassic substrate yie'ld pelecypod and 
echinoid fauna known from. the whole Cenomanian, whereas deposits of 
the unit 2 are without faunal 'l'ecord. · These two units ~e lithologically 
similar and. are assigned to the Lower Cenomanian. on account<Y.f their 
position in the profile. Deposits of the unit 3 (cf. Fig. 10), occurring ill 
sediinent~ . continuity with the latter, yield Actinocamax (Praeactino­
camaz) plenus (Blainville) subsp. indet., the species known in the Polish 
Jura Chain 'exclusively from the Upper Cenomani~n {cf. Marcinowski 
1972). Thus, the unit 3 is regarded as comprising both the Middle iind 
Upper Cenornanian. The total thickness of Cenomanian deposits from 
Port=;ba Dzierma is estimated at 6 m. 

Turonian 

In the present paper the interpretation of this stage follows that 
applied in the ' remaining epicontin'ental parts of Poland. The Lower 
Turonian comprises two zones: lower, the Inoceramus labiatus Zone, and 
upper, Inoceramus lamarcki Zone. The Upper Turonian also comprises 
two. zones: lower' zone, which is still lacking any precise definition and 
upper, the Inoceramus schloenbachi.Zone (cf. PoZaryski 1938, 1948; Cie­
sliD.ski 1960b; 1963; CieSliiiski & Po'Zaryski 1970). The range of Scaphites 
geinitzi d'Orbigny covers the whole Turonian (Prescher 1963) hence this 
species cannot 'be used as a guide fossil for the loweT part of the Upper 
Turonian (cf. 'Panow 1934), i.e., for Ta Zone of CieSliiiski (1963). It there­
fore appears that a re-defiirltion of that ~tter zone is :needed. The write'!' 
suggests to replace the former Scaphites geinitzi Zone by the In()ceramus 
costellatu's 'Zone with Inoceramu8 costellatus as the index species. The 

It lPreviousily, the s1l'a~hy 0If all the llb<:m! ddseussred Oen~anJan deposits 
in the Wolbrom-Glan6w region w-as differently .interpreted '(cf. SUjkowski ,],·926, 
Panow 1934, BurzeWBki 1969), primarily becaWle of the lack of any more accurate 
definitions of stratigraphic zooation. 



THE TBANlSGB;Jj:SSIVE .CltEl'ACEPU:S DEPOSITS J87 

.studie:;; on the 'ruronian of PQI~pd(~otaX;YJ!lki 1938; Cieslifl:s;k~ 19.60b~ 1963) 

.sh~w that lnoceramtLB c~sten(!tus Woods occurs only. in t~e .lower part of 
~~Ii! UpperTur~nian,. The lower bOUl)d~ of that Zone sh~d be ,defined 
by ~ f~t a.ppe:a.rance, o~ the$p.ec~~s J:npceramus co.stellatus . . Woods. and 
1. lnconst,a~W:'CI9.cls, :W'h~rea~ t~e qpper ·boundary- by th~ firstappea­
ran,ce , at 1. , sf!hlo~bachi B0Pm. (cf. GieSliilski 1960b • . 1963; Ciesliilski & 
Poiaryski 1970). 

In the area studied the eaI'lly Turonian age of the deposits is well 
defined by OCCUITence of Inoceramus labiatU8 Schlotheim and I .. lamareki 
Parkinson (cf. Sujkowski 1926;R6Zycki 1937, 1938; Kowalski 1948). The 
-deposits of the Inoceramus la1biatus Zone, wherever exposed, rest on the 
(;~nQmanian with sedimentary continuity (cf. ·FigslO, 2~"27,:",,,,28) . whereas 
the dep<!Sits of the Inoceramus .lamarcki Zone,. iromthe southern . Parts 
-of the C\rea studied nVolbrom and Glan6w regions), often· rest. directly 
:en the Upper JUT8.ssic substrate· (Figs 2~28). In. the area{:l 'of. Mokrze!;!z, 
Luslawioe, Julianka, and in theJ;loIihern part of t~ LeI6w region, there 
()ccur only L,ower Turonian deposits with hardground . at the top, over­
laid. by Lower. Campanian marls (R6Zycki 1938). In southern parts of 
the Le16w region and further southwa.rds (cf. Fig. 28) ~here 'Occur .hitherto 
undivided Upper Turo~an deposits (Sujkowski 1926, 1934; R6Zyoki 1938; 
Xowalski1948) with ,Inoceramu.s inconstans . WoOds, I. cL , ineonstans 
Woods, Ca'('diaste1' sp~,- Injulaste1' sp., and SternotQ.Xis planus (Mantell). 
The occurrence of lnoceramus incO'nsta-ns Woods indicates that these ,de­
posits represent the ~noceramus costellatus Zone.' Also the echinoid asso-

. eiation occurring in .that zone is not known fram old~r zones of the Turo­
nian in 'the whole area studied .. lIowever; there are. no . pal~ontological 
premises which' would enable to distinguish herein the uppermost zone 
of the Turonian,. the IIlIpceranus schloeD.'bachi Zone 1111. 

The . Upper Turonian deposits, with hardground at their top, are 
()verlaid by Santonian deposits (R6Zycki 1938, Kowalski 1948, Bukowy 
1968). The .problem of the gap between the Turonian and Santonian in 
the Polish JUT~ Chain was dmc::usSed 'Separately (lMarcinawski & Szulczew­
ski 1972) .. 

In various regions, the maximum thickness of the Turonian (cf~ Fig. 
28) is as follows: Zalesic~ - 1.8 m, Lel6w - 1.5 m, Solca - 2.7 m, Po­
r~ba Dzierzna - 9 m, and Wolbrom and Glan6w - about 9-10 m. 

The thickness of Albian, Cenl()manian and Turonian deposits is 
markedly reduced in the area studied 88 compared to other parts of epicon­
tinental Pdland: Lt is espect8:t1y evident in the case of Cenomanian de-­
posits, the thickness of which rep~esents a'bout 20 per cent, and 1-n 'the 

11. Although Stemotu:ris p1an.u8 (M,antell) is OOnS-ide.red as the index species 
of the 11ppel'most Turanian 'ZOIle :i:n England (W.right & ' Wright 19511, Pealk:e & Han­
cock 196'.J.), it should Qe remembered that this zone is interpreted mueh more widely 
in England than in p ·oland (C!. Cienmski 1960b; 1963), and it eompriaes whole or 
almost the rwbole moceramus ICOStellatua Zone proposed in the preseat paper. 
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case of Turonian - about 5-6 per cent respectively, of the thiC'kness of 
contemporaneous deposits from NE margins of the Miech6w synclinorium 
(i.e. SW margins 'Of the Holy Cross Mts). Despite the fact that in the 
area studied the Turonian is represented only by 3 zones, and all the 
Turonian zones in the latter area are known, a considerable difference 
is unquestionable. Its regional significance will be discussed in the chapter 
on paleogeography. 

SBIDlMEN'llARY CONDITIONS 

The Al,bian through Cenomanian transgression, which involved the 
entire epicontinental Poland outside the Carpathians, encroached the 
area under consideration after the continental phase which lasted after 
the Upper Juiassic (Kimmeridgian-?Volgian or ?Neocomian) period of 
sedimentation. The epeirogenic movements on the Jurassic/Cretaceous 
boundary resulted in great-radius far-reaching deformations. During the 
continental phase, a part of the Upper Jurassic sediments had been re­
moved by erosion, so that in the ·area here considered the Jurassic subs­
trate consists of limestones or marls of the Upper Oxfordian Idoceras 
planula Zone with a monoclinal pre-Cretaceous dip of 1.5.degree. The 
denivelations !resulting, frdm contilnental erosion caused facial differen­
tiation within the Cretaceous sedimentary ·basin (cf. Figs 2, 27-29). Ma­
rine sedimentation, .chiefly of quartz sands with a glauconite admixture, 
locally of quartz gravels, may have set here in the uppermost Middle 
Al!bian, but for sure in the Upper Albian· (cf. chapter on stratigraphy). 
Occasionally, at the base of these deposits there is a large amount of 
local Jurassic material, represented mainly by detrital fragments and 
pebbles of JU1"assic flints, to a smaller e~tent Iby fragments of sponges 
and silicified limestones (cf. the description of litlwlogical members and 
Sujkowski 1926; Marcinowski 1970, Fig. 4C). The above evidence indicates 
that the Upper Jurassic substrate hed been, more or less distinctly, cover­
ed by a mantle of weathered continental materials rewurked within the 
marine Upper Albian !basin. The quartz material was brought from the 
south, an area now concealed under the nappes of the External (Flysch) 
Carpathians (Sujkowski 1929). 

The presence of gravel intercalations. in all the Upper Albian 
members reasOnably suggests intermittent changes in ithe rate of erosion 
within the alimentary area, also of the supply of coarser niaterial inoo the 
sedimentary 'basin. Throughout the area under investigation abrasion of­
substrate was but of minor importance during the Upper Albian trans­
gression. The only substrate denivelations dwelled by' lithophags and 
subjected to abrasion (cf. chapter on trace fossils and Fig. 29A) existed 
in the Glan6w-Sucha region (cf. Fig. 12). 
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The persiStance of numerous sut;»strate denivelations (cf. Figs 2, 27~ 
29A), along with the lack of -more numerous traces of abrasion, indicates 
the rapid advance of the Upper Albian transgression and the flooding 
within a short time of the whbl'e area. At the beginniitg the fauna is 
scarce and represented chiefly by siliceous sponges, later on other benthic 
organisms, such as pelecypods and echinoids, and this type of the faunal 
-communiti'es does not change all through the Upper AJlbian. In shallow 
places, as in the GIan6w-Sucha area, the substrate hummocks populated 
by lithophags were subjected to abrasion (cf. Fig. 29A) and rthe weathered 
material was carried down into the surrounding depressions where sedi­
mented quartz sands containing glauconite. The sedimentation here took 
place at small depths. This is suggested by the types of 'bedding and the 
presence of major erosional troughs (cf. Figs 13-14). It is not out of the 
question that the formation of such big troughs was connected with tides, 
generally accompanied by increased energy in the water hydrodynamics, 
while the morphological differentiation 'Of the bottom around Glan6w 
caused stronger hydrodynamic bearing on the previously deposited sedi­
metirt. Analogous erosion troughs in Upper 'Cretaceous and Paleocene lit­
toral sedime:nts of Wyoming and South Dakota are interpreted by Wulf 
(1962) as connected with tides. The SIIllount of glauconite increases at the 
top of the Albia-n, While bUi'rows Ophiomorpha 'J'todosa Lundgren (c.J. Mar­
cinowski. 1970) built by shrimps of the genus Callianassa Leach make their 
appear~ce in the vicinity of Mokrzesz and Zalesice. Burrows 'Of this kind 
recently occur in extremely shallow-ma'l'ine, intertidal and suhlittoral 
environments at depths not generally exceeding but a few meters (cf. 
HiintZ'ScheI1952; Weimer & Hoyt 1964; Radwanski 1967, 1970, 1973; Bal'Uk 
& Radwaflski 1968; Waage 1968; Kennedy & Macdougall 1969; Dike 1972). 
These burrows suggest temporal'Y'Similar environmental conditions within 
the a'l'E!a under investigation. In the deposits here, glauconite probaibly for­
med in shallow 71Ones, too, similarly as now on the western shores of Tri­
nidad (~. Van Andel 1954). The smai'! dep1!hs and a,n anal~is of the rela­
tion of Cretaceous deposits to the Upper Jurassic substrate (cf. Fig. 28) 
reliably suggest that, at the close of ~he Upper Albian, the sedimentary 
basin was infliled with deposits. and its floor nearly .completely levelled. 
f}'he Upper Jurassic hummocks of the sub9trate projected but slightly and 
in very few places above the overlying deposits (cf. Fig. 29A) . 

. During the Cenomanian the floor of the sedimentary :basin was lo­
wered, the lowering being without great depth but involving the whole 
area. This led to sedimentation on local hummocks df. the Upper Jurassic 
sulbstrate (cf. Fig. 29B), still ail area of non-deposition during the Upper 
Albian. During the Lower Cenomanian, quartz-glauconite-be.aring sands 
are the chi~f components of sediments, while gravels (Julianka - cf. 
Fig. ~), or coarser material constituting an admixture in the sandy de-
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posits (Glan6w - cf. 'Fig. '18) are deposited in small amounts. In the Mid­
dle 'Ctmomanian, sedimenta'tion of sands continues in the northern parts 
(ZB.lesice ·- Solca) while gravels are laid down in the southern parts 
(Por~ba Dzlerina - ' Glan6w). The greatest nuntber of phosphatic noduleS 
and glauconite formed ~uriIig Lower 'and ' Middle Cenomanian sedimenta':" 
tion. The aiso set in the precipitation of calciUm carbonate which is a 
constant .admixture in the sediment. An increase of calcium carbonate (cf. 
microfacial analySis) is always accompanied 'by the appearance of rather 
abundant planktic forminifers. During the Lower and Middle Cenomanianr 

organic life flluorishes ' and deposits of'this age ,bear the rlcheatfauna, 
which however abounds only in places where ' the phosphatic nodules 
are present (Mokrzesz; JaZwiny, Lur:iawice, Zaiesice, Por~ba DzierzIUl r 

Glan6w), being elsewhere only , sporadically , encountered. 
The state of presel'V'ation ~ organic ~mains in the .richest assem­

blages of the Lower and MidQle Cenomanian (Mokrzesz, Jazwiny, Lusla­
wice, Zalesice, PorEi'ba ~zierzna, Glan6w) are conducive to conclusions as 
regards sedimentary conditions. These remains 'are, namely, preserved 
as detri'tal fTagments which. are either phosphatized or coated by phosp­
hatic nodules. Among ammonites complete phosphatized specimens are 
extremely rare. , Generally the body cham:bers are missing, the miost 
common specimens being fragmentary preserved whorls. Isolated valves 
of pelecypods, either phosphatized or coated by phosphatic nodules, are 
also numerous. Hence, it may be concluded that after the death of the 
mollusks, their shells were soon destroyed 'by hydrodynamic agents and 
phosphatization followed on the sea ·bottom as indicated by nodules 'encru­
sted 'by serpulids and pelecypOds. In some places, the ?rganic remains are 
acciunulated' in lenses indicating that after the death of· the ,animals, theit­
remains were tra.nsported off their life habitat. 

The dimensiOns of the fauna vary within one and the same speCies; 
mature for'ms occur side'by side with juvenile, suggesting that some orga­
nic cO~munitieB, probably owing to the strong action of hydrodynamic 
factors, were "destroyed during their life .. 

During the Upper Cenomania.n, quartz-glauconite--bearing sands con­
tinued to s6c:liment in the northern'parts of" the area (Zalesice, Le16w, Sol­
ca) and the character of sedimentation does natChange stibstantially as 
compared with the Lower and Middle Cenomanian. At Zalesice, in these 
deposits the .burrows Ophiomorpha 'nod08iJLundgren are present, reaso­
nably 'Suggesting sedimentation at depths of only some meters, similarly 
as during the Upper Albian. At Por~ba Dzierina ' and Glah6w, chiefly 
gravels are sedi.mented during the Upper Cenomanian, while in the up­
permost Ceriomaniail ev·en car:bonate sedimentation sets in . locally. At 

. Glan6w, at the close of the Cenomanian, there is a Short-ilasting episode 
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of non""Clepositio'nal conditions, leading to the erosion of some depoSits (cf. 
microfacial analysis and MarcinaWski 1972).' This erosion is probably 
conneC'ted. with synsedimentary ffipvements which re9Ulted also in ' an 
uplift of some areas (cf. Fig. 29C). Ouring the Upper Cenomahlan the 
fauna decreases in numbers, this being a phenomenon characterigtiC not 
only of the Polish Jura Chain 'but also of all the epicontinental parts of 
Poland (cf. Cieslliiski 1959, 1965). 

Carbonate sedimentation continues during the Turonian: in the nor­
thern parts (Zalesice - Le16w) dUTing Lower Turonian sedimentation, 
and near Solea during that of the Upper TUronian, too (Inoceramus costel­
latus Zone},no major movements occurred. to differentiate the floor of 
the sedimentary basin. Hence, all the stratigraphic members occur here 
in sedimentary continuity (cf. Figs 28-29D). In this part of the basin the' 
transition of the Cenomanian into the Turonian is gradual and Chara-cte­
rized ,by a decrease in the qUartz and glauconite content along with an 
increase of calcium carbonate (Marcinowski 1970, Marcinowski & Szul-· . . ' 

czewski 1972). No great deepening of the basin seems to have occurred 
tl;ten, as the burrows OphiomO'l'pha nodosa Lundgren (cf. Ma'l'cinow-ski 
1970) continue to be encountered (Zalesice) in the lowermost Turonian -
Inoceramus labiatus Zone. An increase in the calcium carbonate content 

, . . 

reasonably suggests sta'bilization of sedimentary condltions, due to the 
considerable expansion of the marine basin and to the gradually diminish­
ing supplies of terrigenic material. Stabilized sedimentary conditions fav­
our the development of organogenic facies. The swept detritus of 'benthic 
organisms becomes' abundant and planktic material makes its appearance 
represented by forminifers and Pithonella ooo.Zis .(Kaufmann). At the 
cllOSe of the Inocerarmus lamarcki Zone, in Ij;he Zalesice-Solca region, there 
occurs' a shall owing of the basin and a slowing down of the rate of sedi­
mentation (cf. Marcinowski & Szulczewski 1972). Near Lel6w (Pniaki) 
this process leads to formation of stromatolites which developed here in 
high en~gy shallow marine environment below the intertidal zone (Mar­
cinowski & Szulczewski 1972). In the Zalesice-Lel6w region sedimentation 
ends in the Inoceramus lamarCki Zone and it is followed by non-depo­
sitional (hardground) conditions which lasted through the Upper Turo­
nian, Coniacian and Santooian (R6.Zyoki 1937, 1938). South of Le16w (501-
ea. region), however, the floor of the sedimentary baSin is slightly lowered 
and sedimentation of the lower part'of the Upper Turonia;n, Inoceramus 
coBtellatus Zone, tak::e~ a places :being however ~coompanied by non-de-· 
positional conditions resulting iD. .numerous discontinuity surfaces. The 
latter are associated with neptunian dykes, and in one particular cas.e 
they are covered by stromatolites (cf. Figs· 7-8), ,the development of 
which (Przychody, outcrop, 115 in Fig. 4} is analogous :to that from the 
Inoceramus lamarcki Zone near Lel6w (cf. Marcinowski & Sz:ulczewski 
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1972). In the region of Solca, the sedimentation in the Inoceramus cos­
ieHatus Zone was followed by non-depositional 'Conditions (Inoceramus 
.schloeIl'badhi Zone through the Coniacian), during which taki;ls place the 
acti'on of h'igh energy currents, and the corrosion of underlying deposits 
(cf. microfacial analysis). 

The Turonian sedimentation (Inoceramus labiatus - Inoceramus 
<costellatus Zone) in the southel'n part, i.e. Por~ba Dzierzna, Wo}brom and 
Glan6w regions, is accompanied by a synsedimentary block-faulting dif­
lerentiating 'the basin floor. These movements are responsible for the 
.UPlifling of some blocks into the abrasion zone (cf. Fig. 29C-D) populated 
by lithophags (Wielkanoc, outcrop 123 in Fig. 9, cf. also the chapter on 
trace fossils). Sporadically some, mM elevated blocks may have project­
ed above the sea level, in most cases, hOwever, abrasion occurred here 
under subaqueous conditions (cf. DZulynski 1953, p. 393). The a"brasion 
destroyed here the older (mostly Cenomanian) deposits, but it was rather 
not too strong as indicated by a very small amount of detrita~ material 
in ·neighbouring regions of Por~ Dzierzna and Glan6w. The synsedimen­
tary movements are responsible however for the reming of the Turonian 
deposits here directly on the Upper Jurassic substrate (cf. Figs 24-29D). 

In the region of. Por~ Dzierzna and Glan6w, the Turonian sedimen­
tation completes in the Inoceramus costellatus Zone, followed 'by non­
-depositionalconditions displaying .the same character and time-interval 
as in the Solea region (Inoceramus schloenbachi Zone till the Santonian). 

The presented sedimentary conditions, during the development of 
the first phase 'Of transgression - Upper Albian through the Turonian­
display consequent changes. Initially, rthe basin was being infilled with 
clastic deposits (Upper Albian through the . Cenomanian), while 'in the 
Turonian, with the consideraJbleeXJpansion of the sedimentary areas, cla­
stic material ceases to be supplied, the influence of pre-Albian denivela­
tions of the substrate graduaHy diminishes, being followed bya facial uni­
fication and carbonate sedimentation definitely ending the development 
of transgressive deposists. 

PALEOGEOGRAPHY' 

The observationS reported in the present paper cover Upper Albian, 
Cenomanian and Turonian deposits in the greater part of the Polish Jura 
Chain, i.e. within the Zalesice-Glan6w area (cj. Fig. 1B-C). Only com­
parati.ve dbservatiollB have, however, been made by the writer in the 
Cracow Upland, situated south of Glan6w. A correlation of observations 
1roIn the detail-investigated area, with the general observations and data 
on the Upper Mbian through Turonian detposi:ts in the Cracow Upland, 
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dbtained from the literature, allowed to recognize the development of 
transgresion throughout the whole area of the Polish Jura Chain. 

Taking into account the relation of the Cretaceous deposits to the 
Upper Jurassic sUbstrate as well as th.e facial develOpment, the area of 
the Polish Jura Chain may be divided into two parts: the northern com- . 
prising the Zalesie-Solca region and the southern with Por~ba Dzierzna ---,. 
Glan6wand the Cracow Upland regions. In the northern part, the parti­
cular Cretaceous deposits as a rule occur in sedimentary continuity whilo::! 
the transgressive Upper Albian and Cenomanian are developed mostly 
as sands and sandstones. In the southern part various successively youn­
ger stratigraphic members of the Cretaceous are overlapping the Upper 
Jura'SSic suibstrate, sometimes truncating each other and displaying sedi­
mentary gap6. A 'high percent of gravel material is here characteristic 
in all the Upper Al'bian, Cenomanian and locally even Turonian deposits. 

The Polish Jura Chain represents the northern part of the meta­
-Carpathian zone which separated the German-Polish syneclise (during 
the Cretaceous a major part of. the epicontinental Polish basin) from 
the Caxpathian flysch geosyncUne (Glazek & Kutek 1970, Kutek & Gla­
zek 1972). During the Middle (Hoplites dentatus Zone) and Upper Albian, 
the northern slope of this zone was flooded ,by the sea gradually advanc­
ing from the German-PoJiish syneclise (cf. Samsonowicz 1925; Oiesliflski. 
19.59a; Po:iaTy1;ki 1960, 1962). Most -likely, the meta-Carpathian zone had 
not been completely invaded by the sea so that the epicontinental basin 
in the north had no direct communication throughout the Cracow Upland 
with the flysch ' geosynclinal basin in the south (Pozaryski 1960, 1962). 
At the beginning of the Albian, 'the southern part of the meta-Carpathian 
zone was uplifted !resulting in the inflow of coarse clastic material (Lgota 
sandstones) from the south into the flysch geosyncline (cf. Ksiflikiewicz 
1962). Very probably, quartz material was also being transported north­
wards from the alimentary area, resulting in sandy sedimentation in 
the Upper Albian ba'8i.n of the Cracow Upland land the other parts of the 
Polish Jura Chain (Docent J. Kutek - oral communication, cf. also Suj­
kowski 1929). In the Cracow Upland, the sandy Upper Albian deposits are 
neither very widespread nor very thick and they fill in only the major 
denivelations in the Upper Jurassic substrate (cf. Panow 1934, Bukowy 
1960); hence, this had been an elevated area where, in principle, the 
conditions were non-deposition ai, . the quartz material being transported 
from here faTther north, i.e. into the investigated area (cf. Fig. 29A). 

During the Cenomanian, the sea made advances throughout the 
epicontinental Polish area (cf. Samsonowicz 1925; Ciesliiiski 1959a; Po­
zaryski 1960, 1962) and, through ihe meta-Carpathian zone, a direct com­
munication was availahle with the Carpathian geosync1ine (Pozaryski 
1960, KSillZkiewicz 1962). The Cenomanian progress of the transgression 
is reSponsible for a considerable reduction of the alimentary area lying 

13 
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south of the Crac{)w Upland' (cf. KsillZldewicz 1962), and therefore - of 
the amounts of clastic material'brought -into the Cenomarnian basin of the 
Polish Jura Chain. 

In the early Cep.omaman, tthe basin floor of the P.olish Jura Chain 
waS! I.owered to an extent not 'too deep 'but indicated over the entire 
area (cf. Fig. 29B). This led to the sedimentation both on local hummocks 
and proba!bly throughout the Cracow Upland (cf. Fig. 29B). During the 
Lower and Middle Cenomanian, sandy sedimentation pred.ominates in 
the northern part, While in the 'southern part gravels are the main sedi­
mentary material, and in m.ost cases they are deposited dir~ctly on the 
Upper Jurassic substrate (cf. Zar~zny 1878, 1894; Pan.ow 1934; Bukowy 
1956; Alexandrow1cz 1960;' Glazek, Marcinowski & Wierzbowski 1971). 
The presence in the Cracow Upland of numerous abrasion surfaces, so­
metimes associated with rich assemiblages .of borings (cf. Glaze.k, Ma(l'ci­
nOVfflki & Wierzbowski 1971), reliably indicates that similarly as in the 
Upper Albian, so in the Cenomanian, too, this area represented the shal­
lowest part of the Polish Jum Chain basin 22. During the Upper Cenoma­
nian, owing to the synsedimentary bloCk-faUlting, the floor of sedimen­
tary basin is here uplifted. in relation to the other parts of the Polish Jura 
Chain and non-depositiorial conditions prevailed on some of the indivlidual 
bl.ocks (cf. Fig. 29C). A differentiated uplifting of these blocks is often 
accompanied by their leaning or · tilting that resulted in a varying 
degree of the their aibrasion, a'S in some places Upper .Alibian or'Lower and 
Middle Cenomanian deposits had been preserved and were .overlaid by 
the Turonian ones (cf. Fig. 29D) . . The gravelous deposits of the Upper 
Albian, but chiefly those of the Lower and Middle Cenomanian, affected 
by abrasion within the' Cracow Upland, were, partly,. a source of material 
for Upper' Cenomanian sediments in the vicinity ,of Glan6w, Wolbr.om 
and Por~ba Dzierina. Hence, the Upper Cen.omanian conglomerates from 
Glan6w strongly resemble the Lower and Middle Cenomanian conglome­
rates from the vicinity of Cracow. Farther to the north of Glan6w (Po­
r~ba Dzierina - Zalesice) the effect of all these processes is not indicated 
at all. It therefore may be concluded that postulated by some authors 
(cf. Bukowy 1956, AlexandroWicz 1960) a . regression in the Upper Ceno­
manian from the w!hole area of the Cracow Upland,does not seem relia­
bly justifiable. 

Within the Polish Jura Ollain, all the Cenomanian profiles are cha­
racteristic by their rather small thickness and relatively highest per cent 
cOhtent of phosphatic nodules and glauconite, as compared with the other 

I1 South of GlaalOw, wiJthdn the Cmeow Upland, Upper Cen<lmanian. deposIits 
are absent (et. Glazek, Mveinow8k:i & Wies:zbowski 1971), while the Cenomanian 
rocks described ,by the former authors, after a stratigrephie subdi'\7fs.i.on 'IlSed in the 
present paper {cf. Table 6), represent only the Lower and the major part Of the 
MIddle Cenomanian. 
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Cretaceous members here discussed. Moreover,they bear an abundance of 
faunal remains (particularly in the Lower and Middle Cenomanian), and 
in some profiles the ammonite horizons are mixed (cf. chapter on stra­
tigraphy). The rate of sedimentation may, therefore be supposed to have 
been a slow one at that time, leading to faunal condensation, similarly 
as in . the trElnsgresive Albian-Cenomanian deposits in the Holy Cross 
margins (cf; Samsonowicz 1925, 1934; iPozaryski 1947; Ciemiilski 1959; 
Uberna 1967; Hakenberg 1969). Similarly as in the Holy qross Mts, so 
in the PoliSh Jura Chain, too, the concentration of the fauna and ph~­
hatic nodules, also the eJrtent of Bt:mtigrapbic condensation are most dis­
tinctly indicated on elevations of the bottom·within tlle sedimentary Ceno­
manian basin. 

During the Tuxonian, the sedimentation zones expanded and this is 
the span-time of ma~mum transgression in epicontinental Poland which, 
beginning w'ith the Middle Albian, was gradually involving successive 

. areas (PoZaryski 1960, 1962). Then, the direct communication of the epi­
continental 'basin of Central Poland with the Carpatbian · geosyncline, 
through the meta-Carpathian zone, grew wider as compared with the 
Cenomanian (cf. Ksi~kiewicz 1962). Within the Polish Jura Chain, the 
Turonian sedimentary basin was still slighly subsiding and it was !filled 
in chiefly by carbonate (limestone) deposits and, similarly as in the Cen~ 
manian, differentiated into two parts - the northern (region of Zalesice­
-Solca), and the southern· in the area of Por~a Dzier:ina - Cracow 
Upland. 

The sedimentation of Turonian deposits in the southern part of the 
Polish Jura Chain was accompanied ·by synsedimentary 'movements lead­
ing to the inclusion of -the part of the blocks in the zone of abrasion. 
The abrasion removed .older deposits (chiefly Lower and Middle Ceno­
manian) supplying material for the gravelous deposits encountered within 
the Turonian carbonates (cf. Panow 1934; Alexandrowicz 1954, 1960; Bu­
kowy 1956; Marcinowski & Szulczewsld 1972). Farther north, in .the area 

. Glan6w - Por~ba Dzierina, grav·elous material is represented only by 
isolated pebbles in the lower parts of the Turonian profiles. The scouring 
of older deposits is the cause why, in the ahsezree of fauna, it is hardly 
possible to determine - basing only on lithology - whether the conglo­
m~rates in some profiles of the Cracow Upland are confined to the Turo­
nian or to the Cenomanian (cf. Alexandrowicz 1960; Rutkow:ski 1965, 1971; 
and also discussion on the age of gravelstones at Bocieniec by Marcinow­
ski & SzulczewS'ki 1972). 

The prc:xfile of. the Truronian deposits in tfhe northern part of · the 
Polish Jura Chain in the Solca region (Pl"zychody), as compa,ed with 
contemporaneous sedimentS from Glan6w and Por~ba Dzierina, ate cha­
racter~zed 'by a big admixture of finer grained quartz material. The tran­
sport of ihis ma teriaiJ. was rhythmic and its maximum supplies occurred in 
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the median parts of the Inoceramus labiatus and I. lamarcki Zones (cf. 
microfaci.al analysis). This seems to be connected with the intensity of 
erosion in the southern regions, i.e. Por~ba Dzierzna - Cracow Upland, 
and with a periodical inflow of sandy material farther north than the 
coarser gravel could subjected. The markedly lower quartz content in 
the contemporaneous Turonian deposits north of Solca· would seemingly 
confirm this supposition (cf. Fig. 29C-D). 

Nevertheless, during the Turonian a carbonate sedimentation begun 
in the entire area of the Polish Jura Chain, accompanied by development 
of the organogenic ·facies in which planktic material makes also its 
appearance, being represented by foraminifers and Pithonella ovalis (Kau­
fmann). Owing to the facial uniification, the contemporaneous carbonates 
af the Turonian from various regions of the Polish Jura Chain do not 
much differ in microfacies (cf. microfacial analysis and Sujkowski 1934; 
Alexandrowicz 1954, 1960; Barczyk 1956; Marcinowski & Szulczewski 
1972). The differentiated floor of the sedimentary basin in the southern 
part of the Polish Jura Chain, i.e. in the Cracow Upland resulted in 
changed hydrodynamic conditions, the same stratigraphic ·members of 
the Turonian being developed either in carbonate or clastic facies (cf. 
Alexandrowicz 1954, Table 1; cf. also microfacial analysis). The Turonian 
stromatolites, occurring at Mydlniki and Zabierz6w in the Cracow Upland, 
developed in the sublittoral zone, under exceptionally weak water turb­
ulence (Golonka & Rajchel 1972), while the formation of those from 
Bocieniec was accompanied 'by high water energy, up to 120 cm/sec at 
current velocities (Marcinowski & Szulczewski 1972). Though the 
stromatolites here discussed probably vary in age (those from Bocieniec 
most likely representitlg the I. costellatus Zone), yet the depths of their 
formation did not differ much. Therefore, various hydrodynamic cond­
itions prevailed at similar dep'ths in the Turonian basin of the Craeow 
Upland, depending 'On the local con 'figuration of the sea bottom. In the 
southern part of the Polish Jura Chain (Po~ba Dzierina - Cracow 
Upland), Turonian sedimentation ends in the Inoceramus costellatus Zone 
(cf. Panow 1934); the synsedimentary movements are responsible for the 
occurrence of Turonian deposits sometinies directly on the Upper JUrassic 
substrate, in some p1.aces on the older CretaceOus deposits, or, the 
particular Turonian members are truncated by abrasion surfaces and rest 
on each other with a sedimentary gap (cf. Figs 27-29D; Panow 1934; 
Dzulynski 1953; Alexandrowicz 1954, 1960; Barczyk 1956; Bukowy 1956; 
MarcinowS'ki & Szulczewski 1972). 

Noo-depositional Conditions set in after the Turonian sedimentation 
in the Po'lish Jura Chain, owing to substrate movements with a wide 
regional !range (cf. PoZaryski 1960, 1962; Marcinowski & SzuJ.czewski 
1972). The range of the strati-graphic gap connected with these movements 
varies: in the northern part of the basin (Zalesice-LeI6w) the gap 
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comprises the whole Upper Turonian till the Santonian (R6Zycki 1937, 
1938), while more to the south (Solca - Cracow Upland) it is narrowed 
at the top and bottom and comprises only the last zone of the Turonian 
and the Coniacian (cf. Panow 1934, R6zycki 1938, Kowalski· 1948). The 
tectonic movements during the lasting of the discussed gap, may have 
resulted in local emersions, but not in a complete regression (cf. Alexan­
drowicz 1969 and the relevant literature), as indicated by the absence of 
land erosion (Dzulyilsk!i. 1953, p. 393), and in some places (Bocieniec) by 
the Santonian deposits 'being not of a transgressive character (Marci­
nowski & Szu1czewski 1972). The a-hove-presented processes are respon­
sible in the Cracow Upland for complications in the mutual relation of 
particular Cretaceous members, as well as in their relation to the Jurassic 
substrate. This intricate spatial distribution of the Cretaceous deposits has 
suggested opinions current in the Polish regional papers postulating that 
repeating oscillations of the shoreline, as well as sedimentary breaks 
connected with successive emersions and new transgressions, occurred 
during Cenomanian, Turonian, Coniacian and Santonian in the Cracow 
Upland (cf. Panow 1934; Alexandrowicz 1954, 1960, 1969; Barczyk 1956; 
Bukowy 1956, 1968; Golonka & RajcheI1972). These opinions do not seem 
reliable in 1:he light of the herein presented reconstruction of sedimentary 
condi tions. 

W-ithin the Polish Jura Chain, the presence of sedimentary gaps in 
the transgressive Upper Albian through the Turonian sequence, and the 
rather strong rstratigraplric condensation in these deposits, distinguishes 
this area within the southern parts of the epicontinental Polish basin. 
Beginning with the Cenomanian, to the west (Opole region) and the east 
(SW margin of the Holy Cross Mts 11) of the Polish Jura Chain, the 
·subsidence in the epicontinental basin was stronger, leading to an increase 
in thickness of the deposits (Fig. 30). Most probably, the subsidence in 
the adjacent areas was compensated 'by an uplift in the Polish Jura Chain. 
In the latest Turonian and Coniacian, owing to movements of the basin 
floor, the area.of the Polish Jura Chain was the most elevated zone in the 
southern part of the epicontinental Polish basin and the conditions there 
prevailing were non-depositional (cf. Fig. 30). Such non-depositional 
conditions over a great part of the Polish Jura Chain were also indicated 
in the Santonian. The above observations suggest that during the Ceno­
manian, Twronian, Coniacian and Santonian, the Polish Jura Chain area 
was - in the epicontinental sedimentary 'basin here discussed - eleyated 
with the character of a submarine swell (cf. also Alexandrowicz 1969, 

18 Here, the tra:ns~essio.n occurred earlier, viz. ID the 'Middle Ai1bian, resultlng 
.in deposits of variOU6 depth, with a maximmn as great BB 180 m in the Tomoasz6w 
syncline lin the western margiJn of 'tihe Holy Cross MtIs (RaczyDska & CieS1itJs.ki 1960; 
cf. also Witkowaki 1969). . 
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man (et. also Alex.anc2row1cz .. Rac2wan U'18). In a nearest resion in the SUdeteIJ, the Conla­
dan depos.ltIJ are l'Ie!Pfeaented in the Nysa g.raben by a local, taphrogeosyncllnal, c. 900 m 

thick fly!lll'h sequence (,Jemyk1ewdcz 18'n) 
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Marcin,owSki & Szu1czewski 1972). This swell was not, however, a homo­
genous clement, 'being~long its axis (NW-SE, cf. Fig. 1) broken up 
into blocks and, _in connection with their movements, the timeinterval of 
the post-Turonian sedimentary gap varies along the Polish Jura Chain 
(cf .. Panow 19-34, R6Zyclki 1938). In the Upper Albian through the 
TUTanian, the Cracow Upland was _ the _most elevalted part of that swell, 
and the facial analysis and distribution of the Cretaceous deposits reliably 
indicates that the disintegration' in~o individuallbloclks was m:uch strornger 
here _ than in the re'niaining area of the Polish Jura Chain. 

After the period of non-deposition, the sedimentation in the Polish 
Jura Chain returned in the Santonian and continued until the Laramide 
movements in the Maem;richtian. _ In !result of these movements the 
investigated area became the SW llinb of the Miech6w synclinorium, 

_ while the Albian through ';l'uronian sequence here discussed acquired 
a sligh dip of the order of 4--50 in the regional scale, being responsible 
for its, belt occurrence along the NW-SE direction (cf. Fig. 1C). 

COMPARATIVE REMARKS 

The transgressive AIbian, CeIiomanian and Turonian deposits of the 
Polish Jura Chain may be compared to the deposists of the same ,age 
occurring in a few: epioontinental areas of Europe (cf. -Fig. 31). The 
comparisons mostly concern the relation of the transgressive deposits to 
their substrate, their facial development and sedimentary conditions. Part 
of remarks on the stratigraphy of these deposits and organic assemblages 
they contain have already been given in previous chapters. 

A considerable extension of the epioontinental marine basin in 
Europe begins in the Albian and, in this conne~tion, in many places the 
Albian, Cenomanian and sometimes even Ttironian deposits are trans­
gressive in character (cf. Samsonowicz 1925; Kokoszynska 1931; Najdin 
1959; Brinkmann 1960; PoZaryski 1960; Senkovski 1963; Troger 1963; 
Arnold 1964; CieSlitlSki. & Troger 1964; Larsen 1966; Pasternak & al. 1968; 
Hanioock 1969; Christensen 1970; Owen 1971a; SouJrup 1971; Hancock. 
Kennedy & Kla~ann 1972; BergstrOm 1973). It may -be noticed that the 
extension of the sea range also in the Albian localiy takes place in the 
northern (external) outskirts of the European part of the Alpine geo­
syncline (cf. Passendorfer 1930, Renz 1968). 

As compared with the area of the Polish Jura Chain, the -trangres­
sive Cretaceous deposits of the Miinster Basin and Rhine Massif, Sub­
-Hercynian Basin, SaX'OIlY, Bohemian Massif, $U'detes Mts and Podolia, 
display certain analogies. Namely, the Cenomaniail deposits are mostly 
developed -in clastic facies. It is also in the Cenomanian that the bottom 
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relief in sedimentary basins becomes considerably levelled. In the Tu­
ronian, the predominant type od sedimentation is the carbonate one, which 
closes the entire (Albian through TuronHtn) sedimentation of trans­
gressive deposits. During sedimentation of these deposits the distribution 
of facies and thickness of particular stratigraphic members were affected 
by synsedilmentary tectonic movement~ (the so-:ealled Sub-Hercyniari 
epeirogeny). These ar'eas formed marginal, latitudinal parts of the 
German-Polish Cretaceous sedimentary basin, or the Central European 
Basin sensu KOlbel (1968) a's used beneath, which were successively 
invaded by transgresSion from. the axial parts of the Basin. The facial 
development of the Cretaceous depoEJits on Bornholm Island, in Seania 
and on the west coast of Sweden indicates that this area constituted, the 
northern, marginal parts of the' Central European Basin. It seems, 
however, that, as compared with other of here discussed regions, it formed 
the outermost part of this basin, since the Sub-Hercynian movements led 
in this region to subsequent transgressions and regressions (cf. Bergstrorn 
1973). 

o ZODkm 

• Po Cracow Lvov 00 L I A 
PATI.J1ANs 

Fig. 31 

LocatiOn of tthe Iregions eons,ltstlng in marglinal parots of the Central EllLL'qpean BasilIl 
dW'dng :the tAllbian-Cenomanian transgression 



XHE TRANSGRESSIVECRETACEOUe DEP~S 201 

. The transgressive Cretaceous deposits occurring in Southern England 
are also comparable with those of the Polish Jura Chain, although the 
phenomena whi-ch accompanied their formation occurred earlier, since 
this region was situa'ted outside of the sedimentary basin under study 
and the transgression started in it as early as the Aptian . . 

A more detailed compalrison of the transgressive deposits (Albian 
through Turonian) of the Pollsh Jura Chain with those of other regions 
(cf. Fig. 31) may be presented as below. 

Munster ~a8in and Rhine Massif 

In the area of the MUnster Basin and Rhine Massif, the Cenomanian 
clastic deposits lie transgressively on the Albian· ones (cf. Arnold 1964; 
Wirth 1964, Fig. 1) and, in many localities, directly overlie the Paleozoic 
substrate, filling more extensive depresions (cf. Kahrs 1927; Hancock, 
Kennedy & Klaumann 1972). The transgression entered this area succes­
sively from. the north, ·beginning as early as the Albian, and reaching the 
Rhine Massif only in the Cenomanian (cf. Arnold 1964, PI. 1; Wirth 1964). 
Thus, .there wer.e similar conditions as in the Cenomanian of the Polish 
Jura Chlain, where the continuation of transgression is marked whicll. 
enabled the beginning of sed'imentation on the substratal hummoCks (cf. 
Fig. 29B). In the Turonian, carbonate facies are predominant in the area 
of the MUnster Basin, while clastic facies (cf. Arnold 1964).appear towards 
the Rhine Massif (in this direction, particular Cretaceous stratigraphic 
members decrease their .thickness). Of interest is that turfbidites, formed 
.as a TesWt of the suspension currents running to .the TUr'Onian basin from 
the "N01'dwestfiili8Ch-Lippischen Schwelle," occur within the -carbonate 
deposits of the MUnster Basin. (cf. Voigt & HantzscheI1964). 

Sub-Hercynian Basin 

In the western part of this area, the Cretaceous transgression begins 
in the Uppermost Albian and gradually extends eastwaTds in the Ceno­
manian t(Cies1.:ii18'ki & Troger 1964). In the Cenomanian, the carbonate 
sedimentation (limestones and marls) takes place in the localities in which 
the sedimentation is continued from the Upper Albian, while the clastic 
sedimentation (glauconite sands) is observed in the remain·ing areas. In 
the Turonian, the predominant type of sedimentation is the carbonate one 
(limestones), while the bottom subriden-ce of the basin enables the ac­
cumulation ofconsideraibly thicker deposits than those in the Polish Jura 
Chain (cf. Troger 1969). 
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Saxooy 

The transgression entered this area in the Middle or Upper Ceno­
manian(ctJ. Geinitz 1850, 187·5; CieaJiiJski & Troger 1964) and at first 
.coarse-cla.stiic deposits (conglomerates) and then marly glauccmite sands 
with ·phosphorites were deposited in the basin formed. At first, the sedi­
mentation occurs in larger depressions of substrate and aconsideraMe 
degree of levelling the relief of bOttom (cf. Troger 1963, Fig. 4) is observed 
on the boundary of the Cenomanian and. Turonian (ACtinocamax plenus 
Zone). In the Turonian, there takes place the clastic-carbonate sedi­
mentation (sandstones, marls, limestones) and the subsidence · of the 
bottom ·enables the aCCUllnwatio'n '<Xf deposits (Inoceramus la:biatus .,..-
1. costellatus Zones) with a considerably larger thickness (300 to 400 m) 
than those in: the Polish Jura Chain (cf. Troger 1963, 1969). 

Bohemian Massif 

The tra·nsgression extendtng southwards and south-eastwards from 
the Central European Basin, entered the Bohemian Massif in the Ceno­
manian (cf. KrejCi 1877, Dvofak 1958, Soukup 1971). In thus formed basin, 
mostly the clastic sedimentation (sands and sandstones) occurs, the parts 
of massifs surrOllIiding the basin and not flooded by sea being the source 
of material (cf. Klein & Soukup 1966). In the Turonian, the clastic (sandy 
and marlY-flBndy) facies persist only in the peripheral parts of the basin, 
-carbonate (limestones and marls) and organodetrital (spongiolites) facies 
predominate in the remaining areas. The sedimentation of these deposits 
is accompanied by synsedimentary bottom movements, which cause dif­
ferences in their facial development and thickness. In the Turonian, the 
thickness of the deposits is much larger than that in the Polish Jura 
Chain. In the Upper Turonian (lnoceramus schloenbachi Zone), the 
intensity of movements increases and in the COniacian and Santonian they 
locally cause the emersion of marginal parts of the basin and redeposition 
of earlier sediments (Klein & Soukup 1966). During the same period, as 
a result of sytnsedimeDltary movements, the non-depositional conditions 
occurred in also the Polish Jura Chadn. 

Sudetea Mu 

The area -of the Sudetes, marking up the northern part of Bohemian 
Massif, was entered /by the transgresSion also in the Cenomanian (cf. 
Scupin 1912~1913, IDintzschel 1933, Milewicz 1963, Jerzykiewicz 1971a). 
In this region, the shallow-water marine sedimentation of the Cenomanian 
clastic deposits (conglomerates and mostly sandstones) at first takes place 
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in depressions surrounded· by old, crystalline massifs. Then, as a result 
of a far-reaching gradation of alimentary areas, a fine-clastic (mudstones) 
and organogenIc (garizes, spongiolites) sedimentation takes place in some 
localities. The differences in the morphology of basin bottom result in 
a variable thickness (at most about 50 m) of deposits here accumulated 
(cf. Milewicz 1963, Jerzykiewicz 1971a). In the Turonian, the extent of 
sea progresses and the cla8tic sedimentation (sandstones) takes place in 
principle near the alimentary . areas, while a more or less carbonate 
sedimentation is observed in the rest of this region. The distribution of 
jacies is, however, disturbed (cf. Milewicz 1963, Jerzy'ldewicz 1968) by 
differences in the morphology of basin bottom and synsedimentary 
movements '\Yithin the basin itself and in the surroUnding alimentary 
areas. At the turn of ,the Tu~an to Coniacian, the intensity of these 
movements !increases to such an .extent that they even cause local remo­
delling of the area; e.g. in the region of the Nysa Graben, during the 
sedimentation of the Cenamanian and TuraOian deposits, the su.bS!i.derice· 
was marked only to a very small extent, while the sedimentation of flysch 
deposits, reaching about 900 m in thickness (Jerzykiewdcz 1971), started 
in this region in the Coniacian. In contrast to the area of the Polish Jura 
Chain, in ,the Sudetes, a considerable influence was exerted on the 
sedimentation of the Cenomanian and Turonian deposits, as well as on 
younger Cretaceous members by directly adjoining alimenta,ry areas, . 
while the accumulation of deposits with a considerably larger thickness 
(cf. Milewicz 1963; Jerzy'kiewicz 1968, 1971, 1971a) was enabled by the 
synsedimentary, Sub-Hercynian tectonic movements. 

Podolia 

Much the same as in Central Pola·nd, the Albian-Cenomanian 
transgression entered Podolia in the Middle Albian (Hoplites dentatus 
Zone), when a clastic sedimentation (conglomerates, sands, saIidstones) 
and the phosphatization processes of or~anic remarins started in the 
depressions of'substrate (cf. Pasternak & at 1968, Fig. 10). The extension 
of the sea alIld the mostly oarbonate and organogenic sedimentation 
(various limestones, spongiolites, opoka), with the clastic sedimentation 
llmited to small areas, took place in the Upper Albian. In the Cenomanian, 
like in the Polish Jura Chain, the ·subsidence of the bottom and the 
enension of sea range, connected with, enabled. the beginning of sedi­
mentation also on the local hummocks of the substrate and, thus, a con­
siderable levelling df the bottom took place in the sedimentary basin (cf. 
Senkovski 1963). In the areas in which the sedimentation began in the 
Cenomani'an, the differences in bottom morphology, frequently resulting 
":rom synse.dimentary tectonic movements, cause considerable differences 
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in facies (cf. Kokoszynska 1931, p. 683). In the Turonian, much the Same. 
as in the remaining area of .the. RUSbian Platform, there takes place a 
unification of facies and car'bonate sedimentation (chalk ' with flints .. 
limestones, marls), which terminates the sedimentation of transgressive 
deposits (cf. Najdin 1959, 1969; Pasternak & at. 1968). 

BO'7'1tholm 

On Bornholm Island. .24, the Upper Cretaceous transgressive deposits: 
begin with Cencmanian basal conglcmerate (18-55 cm thick) containing. 
phospb'atic nodules and reworked Albian fauna, i.a. Hoplites (Leymeriella) 
regularis (Bruguiere) and H. auritus (Sowerby), nuxed with various 
species of Schloenoochia 25 (cf. Ravn 1925, Wienberg Rasmussen 1970). 
The transgressive deposits overlie here a freshwater series of the Lower' 
Cretaceous -(Neocomian). The main Cenomanian member, the. Arnager 
Greensand (70-130 m thick), is developed as [oose sands with thin and. 
few interbeddings of calcite-cemented sandstones that contain diversified 
fossils, i.a. Schloenbachia tiarians (So:werby), S. coupei (Brongniart)~ 

Acanthoceras aff. sherborni Spath and Actinocamax primus Arkhangelsky 
(cf. Ravn 1916; Rcsenkrantz 1944; Birkelund 1957; Wienberg RasmUS'Sen 
1970; Christensen 1970, 1973). Successive in the profile, but with a sedi­
mentary gap and phcsphatic conglomerates at the bottom (cf. Ravn 1918,. 
Stolley 1930, Stenestad 1972) is the Arnager Limestone (12-20 m thick) 
with Scaphites geinitzi d'Orbigny and Gonioteuthis lundgreni (Stolley} 
(= Actinocamax bornholmensis sensu Stolley; cf. Ravn 1918, Stolley 1930,. 
Birkelund 1957, Christensen 1973). This limestone member, being pre­
viously regarded as Upper Turonian (Ravn 1918, Birkelund 1957), has 
recently been interpreted as pelagic and embedding the Upper Turcnian 
macrofauna po~sibly reworked, and its age been documented by plankt-· 
onic foraminifers as Coniac1an (Douglas & Rankin 1969). The sediment­
ological character 'Of these limestones does not, however, support their 
"pelagic" interpretation (Thiede & Larsen 1971). Mentioned may be 'here 
that macrofaunistic data 'On Upper Turonian age of the Arnager Limestone 

., The da1a for the subchapter on the Upper Cretaceous CIf Bornholm were 
contributed by Docent .A. Radw-anskl during his v.:isit to the discussed localities. 
(Octdber 119'1i3) IItnder the gWdiaJn.ce df ~ G. La!rSetn, Umvenity Of AarllUs~ 
Denmark. 

1& BaIvn ~925) IU'llder Ithe name ScMoenbachia 'OOrlaaI.s (Sawerby) alnid S. cou.pef 
(BrongnJart) described various var-ieties that are referred to separate species or 
varieties !in the -present paper {So subtubercu.Zata, B'UbpZana, ventriooa and vanans 
Valr. tetnJm'l7!.lQl/:la IOII' varians ·V.aJl'. trlitubercuZata. - cf. iSlIso MaIr'cinJorwsJt 1970); at: Ibhe 
cmily :twt> Ii!L1JuBlln".a'4led speiCdme.n.&, the 'Canreot idJeinlllilCLc.aJtli;o ~d be as tdl1aws: 

iRIaIwl's uS. aou;pei" (Ravtn. il9i25, Pl. 13, lNg. 6a--b) - S. vent7"i'o8n Stie1.-ar 
"S. varic:ms" (&Ivn .19rZ5, R. 4, F!ig. fi&--tJ) - S. subtubercuZata (Sharpe) 



were also not obvious in former time (cf. discus~on in: Birkelund 1957, 
Stenestad 1972, Ohristensen 197'3) and it was already Stolley (1930 and 
-earlier papers) who regarded the here-found macrofossils as indicative of 
Lower & Middle Emscherian (= Coniacian) age. 

With a next sedimentary gap, the preserved Cretaceous sequence is 
-completed 'On Bornholm with tbe fossiliferous Bavnodde Greensand of 
'Lower Santonian age (cf. Ravn 1921, Birkelund 1957, Wienberg Ras­
mussen 1970). The total sequence of the Bornholm Cretaceous (Ceno­
manian greensand with ~orked Albian fauna, fragmentary carbonate 
lacies of the Turonian-Conia.cian, and Santonian greensand) bears a great 
.resemblance to that of some parts of the Polish Jura Chain, especially of 
the CTacow Upland. The differences are nat important here and mootly 
-consist in greater thie'lmess of the d~osits on Bornnolm Island. It may 
therefore be concluded that similar succession of endo- and exogenic 
processes and resul-mng sedimentary phenomena have developed on both 
(SW - Cracow UlPland, NE - Bornholm) margins of the Danish-Polish 
'Trough (cf. Kutek & Glazek 1972, B'ergst.rom 1973) or in paleogeogra­
phical sense - in marginala:ones of the Central European Basin (cf. also 
L8ll'Ben 1966, Stenested 1972). 

Scania and Swedish west coast 

The occurrence of the Cretaceous deposits are here recorded on the 
,Fennoscandian border southeast of the Tornquist line (Bergstrom 1973). 
In Scania, anassem'blage of sands with an intercalation 'Of conglomerates 
'Of indefinite age (Chrlstensen 1970) occurs below the faunally determined 
Cenomanian deposits (sands and limestones) and over the crystalline 
sulbstrate. This area was entered by the Cretaceous transgression in the 
Middle or Upper Cenoman.!ian, while the region of Kristianstad and Bastad 
was probably the border of the sea (Christensen 1970). 

In the region of sardal, late Cenomanian phosphatized rock fragm­
ents, indireci'ly indicative of the Presence of the Cenomanian transgression 
in this area (cf. Bergstrom & Johansson 1973, Christens en 1973), occur 
within the transgressive Santonian deposits. In the Turonian and Co­
niacian a regression of the sea took place in this region, which is respon­
sible for a lack of deposits of this age (Bergstrom 1973). The sedimentation 
returns in the Sall1to.nian with a new transgression (BergstrOm 1973), si­
milarlyas in the Polish Jura where, however, only non-depositonal con­
ditions prevailed. It -seems, therefore, that the greatest intensification ,of 
the tectonlic movements in the two regions discussed falls in the Conia­
cian, although 'they are manifested in different ways. These analogies, 
and a similar sequence on Bornholm Island, indicate that the synsedi-
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mentary tectonic· movements occurred more or less simultaneously in· 
fairly extensive areas of the· marginal ZOnes of the Danish....,polilSh Ttrough 
(cf. Kutek & Glazelk 1972, Bergstram 1973). 

Southern England 

The Cretaceous deposits (Aptian - Lower .A:lbian through Ceno­
manian) occurring in Southern England, locally diSplay certain analogies 
to the transgressive Upper Albian and Cenomanian deposits .of the Polish 
Jura Chain. Comparing the structural features (type of bedding) and 
general facial development of the Upper Albian sandy deposits from 
Glan6w {outcrop 109) with the Lower Albian deposits of the Isle of Wight. 
one gets the impression that the sedimentation of both these deposits 
took place under simila·r shallow-marine conditions; although those from 
the Isle of Wlight (cj. Dike 1972} differ in the abundant occurrence of 
burrows Ophiomorpha nodosa Dundgran. On the boundary of ,the Albian 
and Cenomanian (Chalk Basement Bed), the appearance of an abundant 
fauna and. phosphatic nodules, as well as a stratigraphic condensation 
(cf. Hancock 1969, Kennedy 1970) are observed in many localities, but on 
the regional scaJe this it is a diachronic phenomenon (cf. Kennedy 1970, 
Fig. 18). During sedimentation of the Albian and Cenomanian deposits, 
subaqueous swells and depre~ons formed as a result of synsedimentary 
movements of the hottom, resulting in turn in a considerable variability 
of facies and thickness Of the deposits (cf. Drummond 1970; Kemnedy 1970; 
Owen 1971b, 1972). 

The comparisons reviewed above indicate analoglies which occur 
within the transgressive deposi:ts of the marginal parts of the Central 
European Basin, while Southern England, with its continuoU's marine 
sedimentation from the Aptian, belongs to a difrerent zone within the 
time of the Albiari-Turonian sequence, which in the area of the Polish 
Jura Chain is expressed in the transgressive deposits presented in this 
paper. 

IMtf,tv.te at Geology 
of the Warsaw University 

02-089 Wa'l'szawu, Al. Zwirki i Wtgury 93 
Warsaw, September 1973 
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R. MABCINOWSKI 

TBANSGRESYWNB 'UTWORY KREDY (ALB-TURON) 
NA OBSZABZB JURY POLSKlBJ 

. (Streszczende) 

lPrzec:J.md.otem pracy 811 tTansgmlywne ll'twory kredy ne oIJezarze Jury Pol­
skiej, odslanmjllce sJ.~ mit:dzy Cz~tochowll a Glanowem (PM. fig. 1, 3-4, 9 oraz 12). 
Utwory te (par. fLg. 2, 5-8, ;11l---d'l, 1~ ooaz pI. I-ill) leq na erozyjnie rozci~teJ 
powierzohni wap.\eni g6mDjurajskddl, a wdek lch zamyka sit: rw gran'icacll g6rny alb 
(ewentualnie ll'8jwyiszy ArodkIowy alb) - mzsza. cz~~ g6rnego turonu (poziom Ino­
ceramus costellatus). Stwierdzone ~poJ:y fau.n.lstyczne {par. tab. 1--0 oa:az pI. 17-
34) scharakteryzowano W ollIawi'lZaniu do zespol6w znanych z Oibszar6w sllsiednich 
oraz innych cz~i Europy, a t8!kZe kllku ~6w po:zaeuropejskich. Szczeg6lnie 
llczne zespoly wystlP1jll w cetlOIDaIl:Ie, co przynajmniej cz~wo spOwooowane 
bylo powolnym ·tempem sedymentacii (kKmdensacja faun amondtowych z ,poszczeg61-
nych PQ'Li,omaw, wzrost .ilneci glaukonitu, obecn.oS~ r6inorodnych konkrecji fosfo­
rytowyoh). 0g61nie scharakteryzowano r6wniet slady dzioalalnneci iyd:lowej arganiz­
mow grzebillcych i drll,zllcych {poT. pl 1~16; p1. 17, fig. 9). W .czf,llici paleontolo­
gicznej pracy, spoSr6d bogatej &'unycenomanu, szczeg6lowo OpraCOWia!!1e zostaly 
amonity (pl. M-34). Reprezentujll one pomomy amonitowe mane z poludnioweJ 
Anglli .i. Francji (par. H91100ck .1959; Kennedy 1969, 1'9'111), co uzasadnia pt'zyjf,lcie 
llaldei w Polsce podz:ia:lu cen·om,anu na trzy cz~ci (por. tab. 6). ·Podzi.al ten skore­
lowano ze sto&O'Mlnym dotychczas w Polsce dwudzielnym podzi.alem oenom9.DU (por. 
CietliDBki 1959, 1965; CiealiDskli & I'otaryski 1.,,0; MarclnOW6ki 1970; Glazek, Marci­
nowsk,i. & WierzbowSki J.'9711). W zwiQZku z tym, .i.Z Scaphites gein.tt~ d'Or'bl-gny wy­
Stt:puje w caly.m tl1l'OOie (PO"'. Preooher [9'613) I Die :IIlQZ1! by~ wskamikiem dla zony 
~j czt;Bci :g6rnego. turonu (t.zowo. poziom Ts Se:n8U CieAli6ski 11116O'b, 19603), doko­
DaDO redefin:icj.l 1lego paziomu. Zaproponowano, aby dawny poziom Scaphites ge:in.itzi 
D'87JWa.'6 .pozoiomem Inoceremus <.'OIrt.ellatus i ten wmmae gatunek uzna~ za Wskatni-



THE TRANSGREBSIVE CBETACEOU8 DEoPOSrrS 217 

kowy; ut dolnlil granic~ poziomu na1eiy 1l'l.D.ac pojaJWoienie si~ gatumr:6w 1noceramus 
coBteUatus Woods i I. inconstans Woods, natomiast za g6rnlil - pojaw.ienie si~ 1. schlo­
enbachi BOhm ~por. CieU1D.ski -l900b, 1963; CieMiflski & Poiaryski 19'10). AnalizujlilC 
wymtalcenie facjalne. Ibadanych utwor6w i ich stosunek do g6rnojurajskiego podloZa 
oraz porliwnujElc je z r6wnowiekowym! osadami na obszarze Wyiyny Krakowskie1. · 
odtwOl'zooO warunki sedymentacji osad6w transgresywnych na obszarze calej Jury 
Polsk.iej (por. fig. 29). Scharakteryzowano r6wniei pozycj~ pa1~geopaficmEl rt:giana 
wykazuj!le m • .In., Ze na prze~e albu i eenomanu doszlo tutaj do utworzenia 
podmorskiego ·progu, :kt6ry oddzielal morze k.redowe obsza.ru Opola i Glubczycod. 
morza Polsld C~tr.alnej (potr. fig. 30; a takZe Alex.androwicz 1969). Pr6g ten zazna­
czyl si~ 1"6wni-ei w trnkcie sedymentacji mlodszycll Q6ad6w kredy (por. fig. 30), a j-ego­
powstame wiElzac nale'ly z subheTcytiskimi .ruchamJ. teklloniC7JD.ymi. W zakoilczenlu. 
pracy .przedstawiono por6wnanie transgresywnych utwor6w albu, cenom'lUlu i tu­
ronu Ju.ry Polskiej z r6wnowiekowymi utworami epilront~talnymi innych obsza­
r6w Europy. 

1nstytut Geologii Pod8ta'llX1We; 
Untwer8ytetu Warszawskiego . 

02-089 Wa7'Bmwa, At Zwirfci i Wigu1'/I93 
WaTBZUwa, we W7'Zsm.w 1913 r. 



ACTA CEOLOoicA POLOi lCA, VOL. 14 R. MARCtNOWSKl, Pi. i 

I - COlrse-valned. marly sandstone: Inoeeram prisms In motrlx; Cenomonlon, Mokrzen (unit 3 In 1'1,. U). 
2 - Marly, phosphatle conglomerote; Cenomonloo, JuUonko (unit Z In 1'1,. 2£). 3, • - ChalcedoilHe: vo ds after sponge splcules (3) and unreco nizoblQ organJc debrJs (I); Upp r Alblao. Lusllwlce (UnJl J In FJ . aD); nlco eros d. 5 - QUlrt~ltIe sBndston: eondory rims around quartz gTains; Upper Alblan, lBropo\ (unit 2 In Fig. 21"); nleols oblique. 
S - Chalcedony-c mented soodstone; Upper Alblan, Solco (outcrop JJJC In Fl,. 4); o/'Ilcols crosseo. 

All t1gures X 50 



ACTA GI::OLOGICA P01.0 lCA, VOL. ~4 R. ARCfNOWSKI, pI. a 

1 - Strongly cem nled quartzlUC$8ndstone with pre sur -50lullon contocts; U~cr Alblon, 

olea (outcrop JJJO In FI,. 4); nlcols ero d. 

2 - Chalcedony-c m nted sond tone; U'pper Alblan, .volbrom (outcrop J03 In Fig. 9); n1colt 

cross d. 
3 - Chalcedony-cern nted sandstone with altered glouconhe groins; Upper Alblan, Such 

(unlt 3 In FIg. 13); nlcols crossed . 
• - Foramlnlfer Urn stone belng the cement ot quartz conglomerat.e (quartz pebble at boUom 

ot photo); ddlc Cenomanl n, Glan6w (upper port 01 unit 20 In Fig. 22). 

o - Organodetrltal IIrn Iton with foromlnlfers and quartz eralns; Lower Tnronlan. Ulln!! 

~'!cll: loutcrup 1.5 In 1:'.&. 9). 
AI.I (Iaures X 50 



ACTA C£OLOCtCA POLONICA, VOL. 24 B. MARC] ow,sKI, Pt. 3 

Cenomanlon-SaDtonlan mlcro(ac!es at Przychody (outcrop llS In Fig. 4; 10coUon of sam,ples In Figs '1 and eA); aUUgures X SO 1 mlcrotac1es of maximal frequency ot quartz and laucoDlle (sample 1, Cenomani D)· 2 PII 11 on ella. mJcrotacles wUh toromln1!ers, and quartz and glauconite adinlJcture (sample 8, Lo­wer TurODlaD); 3a- b Pltllollella-toramlnlfer mlcrorocles WIth quartz admix ure and bryo%oan debrl (3b) - ,ampl 1, Lower Turonl n; 4 -b the s m Icrotacles (.ample 12, Upper TuronlaD) 



ACTA OEOLOO(CA POLOt-nCA, VOL. i4 It. fARCJ OW Kt, PI. " 

Cenomanian-Santcnlan microfacies at Pr~ychody (ent'd) 

1 tOfaminlfef-Pttllon tlo microfacle (sample H). vppcr Turonlan. X 70; 2 contact of sanoy 

limestone (sample 14 - I fl side of pboto) with a dyke enflcbed wltll quaft~ (sample /40). Upper 

Turonlon, X 50; S contact ot foro.mlnlrC!f-Pllhon 114 llmestonC! (Iampl IS - JclL side ot phOIQ) 

WIth a ,lmJiaf dylte (Iample 1~0), Upper Turonlan. X 50 



AC'rA GEOI.OOICA POLONICA, VOL. Z4 1\. ARCINOWSKJ, Pt. So 

Ccncmanian-Santonian microfacies a.t Przychody (cnt'd) 

1 CoromlnJfer micro! cles (sample 16. Upper Turonl n); t IIntonlan sondy morl from a dyke 
In Turonlon deposits (ct. Fig. 88): foromlnlter mlcrofacles obundant In glauconHe and quar t~ 

(sample l~(I); 3 mlcrofllcles of mllxlmlll frequency of glouconlte and obundant Inoceram prism, 
(sample J1, SanlOnllln); • inocerllm mlcrotllcies (somple 19, Santoruan) 

All figures X 50 



CTA GEOLOCHC,.\ POLO lC , VOL. 24 R . MARCI OWSI<I, PI. 6 

Ceoom ruanlTuronlan m1c:rofaeJes t POf~ba DZ"lertna 
(outc:rop UO in Fig. 9, loc:atlon of samples in FIS. 10) 

mad-sandy m trix of quartz c:onitlomcrate (quartz pebble ,at upper lelt), sampl I, Upper 
Cenom nlani 2 foram1nJfer m1cl'otacles wltl1 quartz and glauc:onltc admixture (Iample 2, Cc­
nomanian - Turonian juncUon): 3 PlehoncU4 mlcrotacles Witb abundant tOfamlnUers and mo­
ceram prisms (sample J, Lower Turonian, X '70); • Uloccram-foramlnltcr-Plthonell4 mlc:rolacie 

(sample i, Lower Turonlan); 5 lnoceram mJcrofacles (sample 6. Lower TuronJan) 
All llgurcs X GO, cxc pt Fig. 3 



CTA OEOLOOICA POLONlC • VOL. 24 1'1 . ~A1'ICINOW Kl, PI. '1 

CenomanJon·Turonlan mlcrotacie. at Olon6w 
(outcrops 108b ond JOBc) 

1 marl)" g1auconltlc sandstone wltb benlbJe toramJn1lers (sample 6 In outcro,p 108b - cf. Fig. 
18, Lower CenomanJan) 

Remalnlng samples from outcrop JOBc (their locatJon - In Wg. 22): 2 foramJnller-Pltltonlllla 
mJcrotacles ( mple 6. Upper CenomanJan); 3(1-b foramJnIIer-lnoceram mJcrotacJcs (salllJ)le " 
Upper Cenomanlan): • toram1nlfer-lnoc ram-Ptthonetla mlcrotacles (sample 10, Lower Turo-

ruan) ; 5 Inoceram ,mJcrolacl s (salllJ)le Jf. l.ower Turonlan) 
All IJgures X 50 



AcTA CEOLOolCA !>OLONICA, vat.. Z4 R. ARCfNOW Kt, PI. 11 

Low r Turonian m1crofacl s at Wlelkanoc 
(outcrop m In Fig. 9, location of samples In F1g. 26) 

1 mlcrofacles ~f maximal frequency of quartz and IlauconllC! (sample Z)i 2 fora.minlIer mIcro­
facles with scaU red quartz and glauconl (tampl 5); 3ll-b plthonlltlCl mJcrotacles with fora­
minUers (sample 1); 4 - b Jnoceram mJcro!acles with toramlnlfers (sample 11) : Cl lnoceram 

valve {ra,ments, b Inoc ram prisms and tbeir tine detritus 
All "lures X GO 



ACTA OEOLOO[CA POLO:-:ICA, VOL. 2. R. MARCi :>lOWSKf, PI. 11 

pper yiew of the stromatolite at Pn.ycbody (unit 4 in Figs 7-8A); Upper Tut"onian, 
lncccramus costeUatus Zone; nat ~i7.e 



CTA GEOLOGIC POLO;'lHCA. OL. 24 R. !ARCINOW5KT. PI. 10 

Upper Turonian and Santonian deposits at Przychody 

-11 slromatollle (et. PI. 8) developed on eroded surtace ot sandy llmestone; Upper Turonlan. 

lnoceramus cosleUatus Zon 

2 sandy limestone oC the topmon layer ot the TuronJan (T, Upper Turonlan. Inoceramus 

con lIolu. Zon ) cut by dyke. oC sandy glauconltlc m rls ot the anlonlan (5) 

All figure. In notural size 



ACTA GEOLOGJCA POLONICA, VOL. 24 R. MARCINOWSKl. P i. 11 

Str<lma-tolitic structures at IPnychody 

transverse section of a stromatollte column: preserved corrugated lamlnaUon at tbe edges 
ot on Interstice; X eo 

2 colloform pbosphate encrustlngs around a stromatoUt column (not visible In pboto), X 00 
3 dJstrlbuUon of quarl7. 1n the stromatollte: var iable frequency In particular laminae of 

columns, Ill' at r amount and concentration at bottom of Interstlccs; X 1 



ctA O£OLOO.CA POLONICA, VOL. 24 R. MARC'" OW Kr, PI. 12 

1- 2 L()wer Turonian abrasion surface (on ' pper Jurassic butten limestones) with 

"PotamiUo" borings (type C as in: Glazek, Marcinowski & Wierzbo\ skii 1971); Wiel­

kanoc ,outcrop 123 (cf. Figs 9 and 24-26) 

3 bormgs " PotomiLla" tylPe C (long' tudinal ectlons; the same specimen as 

presented in 1) 
Both figures in nal. slz ; token by B. Drozd. . Se. 



ACTA ClI::OLOCJCA POLOi ICA, VOL. U R. MARcrNOWSKI, PI. I~ 

Chondrites sp. in a sand tone ayer (section parallel lo bedding); Upper Albian, Su­
cha (outcrop 109 In Fig. 12), X 0.7 



ACTA C;\::OI..OGICA POLONICA, VOL. U R. MM~eINO\'lSKr, PI. H 

1 Cho'ltcir~tes Sop. in sec 'on perpendicular to the bedding; Upper AdbiaTI. ,sucha (unit 4 
in Fig. 13) 

2 Chonciriies p.: burrows oovered by oblique-bedded sands (section perpendicular 
-to bedding); Upper Mbian. Sucba (unit 2 in Fig. 13) 



AeTA (:;~oLO(:;lCA POLO. ICA, VOL. 24 1'1. " ARCfNOWSKf, PI. 1 

1 Chondrites sp. - burrows visible in section .perpendicular to the bedding; Upper 
.Mbian, Such a (lower part or unit 4 in Fig. 13) 
_ the same in ~ection parallel to he bedding 



CTA O£OLOCiICA POLC). IC , VOL. 1~ R. ARCh OWSKI, PI. :. 

1 C/lOndrites p. - burro~ s \ 'sible in sec ion perpendicu ar to the bedding; Upp::r 
Ibian. Wolbrom (outcrop 103 in Fig. 9, et. also Fig. 11) 

2 the same in section parallel lo the bedding 



CTA Ci OLOC/CA POLO, Ic , VOL. 14 ~. Pot RCI owsKr, ~l. 11 

I E:rantlu!,'s ct. labroBu (Smllh); Cenomonlan. okrze z (outcrop 46). x '.S 
2 - b Mlcrabacla coronula (Goldtu $). top (0) and ,Ide (b) views; Ibidem. X 1.5 

3 Multlerelel8 varl4bllu eracol1l n," oryanska; ibidem. X 1.5 
• erpule prot u. J. d C. owerby; 4bld m, X 1.5 

G pebble of Upper Jurassle limestone, encrusted by 11 erpuUd; Middle Cenomanlan, Gllln6w 
(lOBe, unit 2a), X 2 

&-8 quartz J) bbles ne rust d by erpuUds; Ibld m. X 2 
sandy. sil iceous concr lion wllb 11 void after a Umestone pebble : visible l$ a mould of th 

boring by Gastro /taena sp.; Upper .... Iblan. Such (loga); n t. slz 
All pholos taken by B. Drozd • • . Se 



ACTA GEOLOGIC POLO ICA, VOL. 2f R . ARCr OWSKI, PI. 18 

Cenomaman brachiopods 
1 ArCtlCltothllrl. arcuot4 (Ro m r). Glan6w (ou erop JOBe, unit 2C); 2 tbe same oknes~ unit 3); 3-t PICltythllrl, rUl/UlosCI. (MorrlS). ibidem; 5 ConctnnlChllrts(1) .ubundCltCl (J . de C. ~ erby). Ibidem; 6 "TerebrClt1AICI" duLempl.,. d'Orblgny, Glan6w (lOSe, unit 20) o - don 1 vi w, b - side view, c - an erlor view 

AU pJ1otos X 2; taken by B. Oro%d, ~ . e. 



CTA OEOLOOICA PO['ONICA, VOL. Z n. MAlIC OWSKf, PI. 111 

1-2 KlngClno 
«(6, unit 8): 

Cenomanjan bracruopods 

C1renollC1 (d'Areblac), Jatwtny (outcrop sa, unit 8)i 3 PrC1elonglt/&tlrI, sp., 
-$ TerabrotullnC1 chrvsotfs (SchJolh lm), tbtdam; 6 aUlthllrl,C') 5p., 

U c unit 20) 
o - dorsal vi w, b - side view, c - anterior view 

All photo.! X 2; taken by B. I[)rozd, M. c. 

okrzes:r: 
Ollln6w 



Ae'tA OEOLOOH:A ~OLO tCA, VOL. 24 n. .tARCI OW KI, PI. 20 

Cenomanian brachiopods 

1 GtbbtthllrU ' p., !1okne.n (outer .6, unit 3); 2 OrnatothllrU $P., Kraslee (62); 3 Pra tongtt/1Ilrl4 
p., Mokrzesz (46, unU 3); • OrnatothllrU $P., Olan6w ,(lOSe, unit 2e); 6-t Orbtrhllnchla 1!tont4lt­

Uana (J. de C. Sowerby), Mokrzesz ,('6, unit 11); 7 OrbtrhllnchlG porkl" ont Ow n, Olan6w 
(JOBe, unit 20) -

a - d0l'48l view, b - sJd view, e - anterior ew 
oAU pboto X 2; taken by B. Drozd, . Se. 



CTA OEOLOOICA POLO 'ICA, VOL. 24 H. MAI1CI 'OW Kl, PI. 21 

C nomanian bl'8Cbiopods 

J 1. pldorhllnchla .tgma (Sehlo Dboch). JuUanka (outcrop 69. unIt I); 2 Craatrllllnchla marUnl (Mantell\. !lokr: S% (46, unit 3); 3 Cyclothllri. cf. dl//orml (Va}eDcleDDCS 1n LOmarck). 1bidem; • Lam tLaerhllnehla caBfly1 OweD, Clan6w (lOBe. unit 2a); G Cr ttrht/nchla spo, ClaD6w (JOBe, unh Ze); CllclofllllrU(7) chlo nbelcht (DavidSOn). okr:eSt (f6, unit 3); ? Cretlrllllncllla minor (P tUU). tbldem a - dorsal view, b - de vJew, C - anterior view 
All photos X 1; taken by B. Dro:d, M. Se. 



ACTA OEOLOO.ICA POLO. lCA, VOL. a R. AflCINOW KI, PI. U 

Albian-Turonian gastropod3 andpelecypod 

t Emorgtnula Ottllt Zorllczny. 0 de vi w, b anterior view, Cenomanlan. okrzeu (OUlCrOp 46, 
unit 3). X 1.5; 2 the same. Cenom ruan. Jatwlny (53, unlt 8), X 1.5; 3 Venlltc:ardta ~Ig neM. 
(d 'Orbl ny). ibidem, X l.5; 4 Neltheo Qulnqueco.tota. (J. de C. owerby). Ccnomonlon. 

okrz SZ (46, unit '3). X .S; Unlcordl.um cl. tumtdum Brlort Corn t, !bldem, X 1.5; 
6 AucclUna gl"lIphoaoid , (J. de C. owe~by), 0 left valve, b rlChl volve, r Alblan. 
Lu lawle (8f, bottom part of unlt Z), X 1.5; 1 Lopho eolubl"ina (Lamarck) (- Aloctl"l/onlo 
dUu1ll4noLlnnaeusJ Cenomanlan, JatWlny (68c unit 3). X 1.$; • Inoc:eTomu, onnulotu. 

OoldfuS5. Lower Turonlan, mleJ.Konoc (UB, unlt 6), nal. size 
All photos token by B. Drozd, M. Se. 



ACTA CtOLOCHCA !)Ot..ON1CA, VOL. 4 R. MARCr 6WSl<I, PI. :13 

Upper Alblan inocerams 
1 In oe ramus eoncontr'eu. Porklnson, taropole (outcrop 63, unit 5), oat. lu: 2 Inoceramu, 
4nglleu. Woods, tatopol (63, unit Z), not. size; 3 the same, olea (Ula), n t. size; • Inocer4mu, 
anol/euB - crlpp.l m. t. '(specimen transitional from , . anoUeu. Woods to I . erlpp,n fantell), 

t bldam, X 0.5 
AU pbo os taken by B . Drozd. M. c. 



ACT CEOL6ctc 1>01.0, leA, VOL. i4 it .. fARCJNO~ SKI, PI. i4 

Upper Albian and Cenomanian Inocerams 

1-2 InoceramU$ OROUCU. Woods, Upper lblan, olca (outcrop Jlla): 3 InoeeramuB onoUcu. -
erlpp,1 m. t. (tor C!~planatlons ee PI. 23, Ftg. i), Ibidem; • Inoc ramus bohllmlcu. Leonhard, 

Cenomanlan. Jotwtny (53, unIt 3) 
All pholos In nat. size; ulken by B. Dro\ld. ~I. Se. 



ACT CiECLOCiICA POLO. leA, VOL. 24 R. l\tARCINOWSKI, PI. U 

Ccnomanian and Turonian inocetams 

1 Inoc ramus rlppll Monlell. Upper Cenomanlan. Glan6w (outcrop lOSe. unlt Id): 2 lnoc ramu. 
lamarckl ParkJnson - a rlgbl valve, b anterior marlin vlewt Lower Turonlall, olca (UI); 3 

lnoc.ramus Incon tans Woods, U-pper Turoruan, olca (UI) 
All phOlOS In n l. slzc: loken by B. Drozd, IL. Sc 



ACTA OEOLOOICA POLO leA, VOL. 2. 
R . MARCI OWSKJ, PI. 26 

Cenomanian ecninoids 
1 Phl/mo oma c nomollen e COlleBU. ~okl'Zesl: (outcrop 4e, un it 3); 2 Dt.colde. $ubuculu. (Kldn), 
J otw1ny ($3, unit 3); 3 the s me, Mokrl:en (46, unit 3); • camorogal8ru, cllllnd.rtcu. CL8mUck), Ibld m; 5 PII/10IUU. pulvlnatUl d'ArclUoc, Ol8nOw ,(101c, unit Za) a - top view, b - side view, c - bottom view, d - posterior view AU photos X J .5; take n by B. Drol:d, M. Sc. 



ACT oe;OLOCiIC POLO::-;JC, VOL. :14 R. ARC! OWSKI, PI. 21 

Albian ~nd Cenomanian e hinoids 

1 Nolastcr pololllae Lambert. Cenomanlan. J twlny (Oule:rop 53. unit 3); 2-3 P6t!uclhola.ter(!) 
sp .• Upper Alblon, Staropole: (63. unit 2) 

a - lOP vi w, b - side view. e: - bottom view, cl - 0 trior vlcw 
All photos X 1.5; token by B. Drozd, . Se:. 



CTA GEOLOOJCA POLONIC , VOL. 24 1'1. _ RCrNOWSI<I, PI. 28 

1 Cardia.ter 

Cenomanian and Turonian echinoids 
,p., Upper Turonlon, Sole a (outcrop 117); 2 Hola.t.r ubgtobosus Leske. nlan. Jatwlny (53. unit 3) a - lOP view, b - side view, c - bottom view, d - nlerJor vi w 

All photos X 1.5; taken by B. Orozd. M. Se. 

Cenoma-



ACTA CEOLOCICA POLONICA, VOL. 24 R. MARCINOWSKI, PI. 29 

TUl"onian ecl1inoids 

I Sn/l/teller sp'} Upper TurODlon, olca (oulcrop 116): 2 Con"IIIS /Uptlc". (Zarc:c:ny), Lower Turonta n, Cl now (lOBc, unh 30): 3 Conl/hll subroumd". (Mont ll>, Lower Turonlan, Solcll (1l7) a - lOP view, 0 - sIde vle\v, e - boltom view, d - anterior view 
All photO X 1.5; t ken by B. Drozd, M. Sc. 



ACTA CEOLOGrCA POLO IcA. VOL. ai R . MARCINOWSKI, PI. M 



PLATE 30 

l.:enomanian and TuroIlian elasm-obranch tee1b 

1 - Cora:I: fa1catus .Agassrz, inner view; CetIiOIID.aman, Mokrftaz (oUltorop 46, unit 3). 
2 - O:J:flrhma anguKidem Reuss, mer view; Cenomanllm, JuIlimka (69, unit 6). 
3 --< The:same; Cenomania"n, Mo/Iar.zeaz (46, unilt 3). 
4, 5 - Otodus appendkulatus {Agassiz), linner view; Cenomanian, Julianka (69, 

units 4 and 6). 
~ - The same; Cen()III.aniBll, JWlianka "(70, cf. Marcl.nOWB9d 1970, Foig. 1). 
7, 8 - The same; Cenamanian, McKrtresz (46, unit .3). 
9 - ?O:tJ/Thina maDteHi Agass.tz, ,fragment .af the oCrOW'J1; Oencmanian, JUwiny 

. (53, unlit 3). " 

10 - SOItpanorhf/1lChua rhaphiodon {Aoae1z), inner view; Upper Cenomanian, Gla­
n6w {lOBe, Wlit 2e). 

11 ~ ptVchodus mammiUa"B Agassiz, a obllique-CTI7Wn Cfroot) view, b hind vdew; 
~rmoSot Tu!ronian, SkJradllllwa (122). " 

12-il.5 - PfvchoduB decurrenB Agassdz - crown view of the teeth fIr.om: 12 - dateraJ. 
(Ill or IV) row ·of the upper jaw, 14 - !l.aterai (11 or Ill) row 'af the u,pper jaw, 
13 and 15 - laterf1!l .(1 or 11) :row of the lower jaw; Upp8r Cenomanian, GJan6w 
(lOBe, 1lIliIt 2c:). 

.A!ll photOol X .Si taken by B. Drom, IlL Sc. 



PLATE 31 

Cenomanlan belemnf1tes and MDmODttes 

1 S~raiB BUbbcu:uloide. {GeiDll1t.£), Middle Cenmum:ia'D, man6w {<D1xxqI10Bc. 
unit 2«), X .1..5; I PhtlZZoceras (HlIJ1OPhllUoeeras) .eresite7WIe .erea'iteue Pet"'VUlqu;l.m-e, 
CermrnlBm!lJaIr\,:M.dkimaz (45. ,UIIlIiJt 3), X 1l..5; 3 Neoh£OOlite. UUrimus (1i'~), tWdem. 
X 1.'5; , .Pu:IIo8ia (Pw:oBia) .ubplarn.uIGta (Schliiter), MaiddJ.e Cen<manf.an, Gl'II!D.6w (lOBe. 

unit 311), nart. size; 5 A.canthoceras BP., ibidem, nat. size . 

.AU pbotc8 taken b7 B. Drosd, M. Se. 



ACTA O£OLOOICA t:>oLoNlCA. VOL. • R. ARCINOWSKI, PI. 31 



ACT' ctOLOC1CA PO['O~lCA. VOL. 14 It. ARtl OWSI<I, " .. 3i 

cncmanian ammon' tes 

1-3 HIIPOtu.rrUiU tuberClllc1(u. (BO C), <1oknen (ou tcrop fO, un it 3); . -5 Ell/poturrIUte. aft. 
tub rculoW. (Bosc) , tbld m ; $ Ostltn"ocera. (Ostlt n"ocerasJ puzOIlanum (d'OrblJmy), Ibld m; 1 
Mo ri Ita ( 10ft 110) p., tbld m; a HlIpoturrtltt , "rauesionu. (d'Orblgny) , Luslowlce (8f, unit ~); 
'HlIPGtll rnllte aH . "rav sianUl (d 'Orbllny), Moknen (fO, unit 3); 10 HIIPOlurnHU. " rav ,tonus 
(d'Orbllny), Jatwlny ($3, unlt 3); 11 Hl/potll rnlU • sp., Moknesz (f6, unit 3); U TurnUlea (Tur-
1'1111 ') boerlSum n,'. SchlUter, Ibidem; 13 MorUllo (Mortello) Lewesienat. (Spath), Ibidem, 
li- 15 MaTltlla (Manella) C' nOmGnenll. (SchIUter), tbldem: 1$ Monello (Mon,flo ) ct. c.nomo-n n,'. (SchlUler), ibidem 

U photos I.~ ; I:.k n b)' Is. Dro%:I , • I . ~ . 



ACTA C· Oi.OCICA MLONICA. VOL. • R. MARl!r oWskr. PJ. SIt 

C nomanian ammonite. 

I HJlphoplite. camptcllel camplchel p th , okr,e.sz (outcrop fe, unlt 3); t HIIPllopUte, fatcatu, 
aurora Wrlght Wrlght ' bid m; S ManteUlcera, ,azbU (Sbarpe). ibidem; f MantelUcera. tu­
b rculatum (MameU). Jatwtny (53, unit 3); S Mantelllcera, 8r. dl%ont <Spalh. Moknesz (fe. unit 

3); , Calt/coc.ra. (Lot:.ttU) aU. lot: t Wledmann. Jatwlny (53, upper p rt or unit 3) 
All photo X 1.5; oken by B. o rend. ~ . Sc. 



ACTA CI::OLO(: CA POLO tCA, VOL. !4 It. ,( Reil 0 SKI, PI. 34 

Ceoomanian ammonites 

1-& Schtoenbochlo subtubcTcu tO,to, (Sbarpe), IddJe C nomanian. Clan6w (outcrop lOBe, unit to,); 
s Sehloenbochl4 SUb1l0rlOM Spalb, C nomon!an, Mokrzest (46, unit 3) 

A photos X 1.5; taken by S . Drow, M. SC. 


	Sfosfor13101013230_0000
	Sfosfor13101013230_0000a
	Sfosfor13101013230_0001
	Sfosfor13101013230_0002
	Sfosfor13101013230_0003
	Sfosfor13101013230_0004
	Sfosfor13101013230_0005
	Sfosfor13101013230_0006
	Sfosfor13101013230_0007
	Sfosfor13101013230_0008
	Sfosfor13101013230_0009
	Sfosfor13101013230_0010
	Sfosfor13101013230_0011
	Sfosfor13101013230_0012
	Sfosfor13101013230_0013
	Sfosfor13101013230_0014
	Sfosfor13101013230_0015
	Sfosfor13101013230_0016
	Sfosfor13101013230_0017
	Sfosfor13101013230_0018
	Sfosfor13101013230_0019
	Sfosfor13101013230_0020
	Sfosfor13101013230_0021
	Sfosfor13101013230_0022
	Sfosfor13101013230_0023
	Sfosfor13101013230_0024
	marcinowski1.pdf
	Sfosfor13101109580_0001
	Sfosfor13101109580_0002
	Sfosfor13101109580_0003
	Sfosfor13101109580_0004
	Sfosfor13101109580_0005
	Sfosfor13101109580_0006
	Sfosfor13101109580_0007
	Sfosfor13101109580_0008
	Sfosfor13101109580_0009
	Sfosfor13101109580_0010
	Sfosfor13101109580_0011
	Sfosfor13101109580_0012
	Sfosfor13101109580_0013
	Sfosfor13101109580_0014
	Sfosfor13101109580_0015
	Sfosfor13101109580_0016
	Sfosfor13101109580_0017
	Sfosfor13101109580_0018
	Sfosfor13101109580_0019
	Sfosfor13101109580_0020

	marcinowski2.pdf
	Sfosfor13101110010_0001
	Sfosfor13101110010_0002
	Sfosfor13101110010_0003
	Sfosfor13101110010_0004
	Sfosfor13101110010_0005
	Sfosfor13101110010_0006
	Sfosfor13101110010_0007
	Sfosfor13101110010_0008
	Sfosfor13101110010_0009
	Sfosfor13101110010_0010
	Sfosfor13101110010_0011
	Sfosfor13101110010_0012
	Sfosfor13101110010_0013
	Sfosfor13101110010_0014
	Sfosfor13101110010_0015
	Sfosfor13101110010_0016
	Sfosfor13101110010_0017
	Sfosfor13101110010_0018
	Sfosfor13101110010_0019
	Sfosfor13101110010_0020
	Sfosfor13101110010_0021
	Sfosfor13101110010_0022

	marcinowski3.pdf
	Sfosfor13101406150_0001
	Sfosfor13101406150_0002
	Sfosfor13101406150_0003
	Sfosfor13101406150_0004
	Sfosfor13101406150_0005
	Sfosfor13101406150_0006
	Sfosfor13101406150_0007
	Sfosfor13101406150_0008
	Sfosfor13101406150_0009
	Sfosfor13101406150_0010
	Sfosfor13101406150_0011
	Sfosfor13101406150_0012
	Sfosfor13101406150_0013
	Sfosfor13101406150_0014
	Sfosfor13101406150_0015
	Sfosfor13101406150_0016
	Sfosfor13101406150_0017
	Sfosfor13101406150_0018
	Sfosfor13101406150_0019
	Sfosfor13101406150_0020

	marcinowski4.pdf
	Sfosfor13101406171_0001
	Sfosfor13101406171_0002
	Sfosfor13101406171_0003
	Sfosfor13101406171_0004
	Sfosfor13101406171_0005
	Sfosfor13101406171_0006
	Sfosfor13101406171_0007
	Sfosfor13101406171_0008
	Sfosfor13101406171_0009
	Sfosfor13101406171_0010
	Sfosfor13101406171_0011
	Sfosfor13101406171_0012
	Sfosfor13101406171_0013
	Sfosfor13101406171_0014
	Sfosfor13101406171_0015

	marcinowski5.pdf
	Sfosfor13101406180_0001
	Sfosfor13101406180_0002
	Sfosfor13101406180_0003
	Sfosfor13101406180_0004
	Sfosfor13101406180_0005
	Sfosfor13101406180_0006
	Sfosfor13101406180_0007
	Sfosfor13101406180_0008
	Sfosfor13101406180_0009
	Sfosfor13101406180_0010
	Sfosfor13101406180_0011
	Sfosfor13101406180_0012

	marcinowski6.pdf
	Sfosfor13101406270_0001
	Sfosfor13101406270_0001a
	Sfosfor13101406270_0002
	Sfosfor13101406270_0002a
	Sfosfor13101406270_0003
	Sfosfor13101406270_0003a
	Sfosfor13101406270_0004
	Sfosfor13101406270_0004a
	Sfosfor13101406270_0005
	Sfosfor13101406270_0005a
	Sfosfor13101406270_0006
	Sfosfor13101406270_0006a
	Sfosfor13101406270_0007
	Sfosfor13101406270_0007a
	Sfosfor13101406270_0008
	Sfosfor13101406270_0008a
	Sfosfor13101406270_0009
	Sfosfor13101406270_0009a
	Sfosfor13101406270_0010
	Sfosfor13101406270_0010a
	Sfosfor13101406270_0011
	Sfosfor13101406270_0011a
	Sfosfor13101406270_0012
	Sfosfor13101406270_0012aa
	Sfosfor13101406270_0013


