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ABSTRACT: The succession of ammonites collected bed-by-bed in three Lower 
to Middle Oxfordian sections at the Zalas quarry in the Cracow Upland, Southern 
Poland, indicates that the Lower Oxfordian strata are thin and stratigraphical1y 
condensed; they include the bukowskii, costicardia, and cordatum Subzones. The 
investigated sections include also the lowermost part of the Middle Oxfordian, 
viz. the tenuicostatum Subzone. The latter subzone yielded some cardioceratids 
unknown thus far from Poland, namely Cardioceras (Subvertebriceras) densiplica
tum Boden and C. (Scoticardioceras) serrigerum (Buck.). Some new taxa represen
tative of the subgenera Cardioceras, PZasmatoceras, and Scoticardioceras are de-

scribed from the strata close to' the LowerlMiddle Oxfordian boundary. 

INTRODUCTION 

The present paper gives an account of research on the lower part 
of the Oxfordian strata overlying the Permian porphyres exploited at 
the Zalas quarry in the Cracow Upland, southern part of the Polish 
JUra Chain (Text-fig. 1). The present authors' research was carried over 
beginning with 1977. In fact, the investigated strata made the subject 
of the graduate paper (Tarkowski 1978) and will be discussed also in the 
Ph. D. thesis of the junior author. 

The Jurassic rocks of Zalas area have been studied for more than 
a hundred years. They yielded lots of fossils described by Roeme:r 
(1870), SieII1iradzki (1891, 1899), W6jcik (1910), and R6zycki (1953), among 
others. . 

New exposures of the Jurassic strata developed in the Zalas quarry 
made-'accessible interesting geological sections rand ,yielded rich col-
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lections of fossils, which recently made the subject of several papers 
(Garlicka 1976, Gizejewska &Wieczorek 1977, Tarkowski 1978, Tram
mer 1979, Garlicka & Tarkowski 1980). 

Out of the ammonites described in the present paper, those labelled 
with Mt symbol are housed at the Institute of Geology of the Warsaw 
University, and those labelled with RT symbol at the Institute of Pale
ontology and Stratigraphy of the University of Mining and Metallurgy 
in Cracow. 

GEOLOGICAL SECTIONS 

The Oxfordian strata overlie either nodular crinoid limestones (sec
tion H), or stromatolites developed here and there over the latter rocks 
(sections land HI) in the investigated geological sections of the Zalas 
quarry (cf. Gizejewska & Wieczorek 1977). They are represented by 
a calcareous-marly sequence. In spite of this general lithological mono
tony, there is a considerable vertical and lateral variation in lithology. 

Zala~. 
~C&W~ 

o 50km 
I~~ __ ~ __ L-~ __ ~I 

Fig. 1 
Location. of the Zalas area within the 
occurrence zone . (hachured) of Upper 
Jurassic deposits in the Polish Jura 
Chain; inset shows position of the area 

in Poland 

It is expressed in distribution of siliceous sponges, bed thickness, and 
rock color. The lateral v:ariation is, indeed, a sharp one, as the investi
gated sections are over a distance of some 30 m (Text-fig. 2). 

SECTION I 

The lowermost bed of the Oxfordian (bed 1 in Text-fig. 3) consists of yellow 
calcareous marls that yielded s.ome siliceous sponges and unidentifiable ammonites. 
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Fig. 2. General view of the southern wall at the Zalas quarry (A), and sketch-drawing of this wall (B), to show the location of investigated 
sections (I, 11 and III - see Text-fig. 3); for details see PI. 1, Figs 1-2 
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This bed is over lain by a set of red-colored marls interbedded with marly 
limestones (beds 2-~3). The rocks . contain abundant siliceous sponges and ammo
nites, and infrequent brachioPQds. The following ammonites have been identified: 

bed 2 - Creniceras crenatum (Brug.); 
bed 8 - PeUocer.atotdes sp.; 
bed, 9, -:- ·Pettoceratoides sp. ; 
bed 10 - Pettoceratotdes sp. ; 
bed 13 - TarameUiceras buko1DskU (.Siem.), Peltoceratoides cf. constantii (d'Orb.); 

an(j in addition: HolcophyZZoceras zignodianum (d'Orb.), LissoceTatoides erato 
(d'Orb.), TaTamelliceTas ocuZatum (Phill.), T. minax (Buk.), and Neocampylites 
thiTriai (petitclerc & Maire). 

The bed 14 is represented by red-colored nodules of marly limestones coated 
witq marly matter, red-brownish or green to grey :in color. There are abundant 
siliceous sponges and ammonites including: GlochiceTas (CoTyceTas) distoTtum 
(Buk;), Scaphitoides pauciTugatus (Buk.), Popanites patuTattensis (Grepp.), Neo
campyZites thiniai (petitclerc & Maire), CaTdioceTas (SubveTfubTiceTas) cf. densipZi
catum Boden, and several CaTdioceTas (PlasmatoceTas) sp. A. Debris of this bed 
yielded in addition: CaTdioceTas (CaTdioceTas) cf. peTsecans (Buck.), CaTdioceTas 
(CaTdioceTas) sp. C, MiTosphinctes bukowskii (Choffat), and EuaspidoceTas ovaZe 
(Neum.). 

Higher up in the section, there is a set of' grey':'colored calcareous marls inter
bedded with marly limestones (beds 15-24; PI. 1, Fig. 1). The beds are literally 
replete with siliceous sponges, which makes their surfaces uneven, nodular. The 
following ammonites have been identified: 

bed 15 - Ltssoceratotdes erato (d'Orb.), Cardtoceras (Cardtocsras) ashtonense Arkell, Cardio-
ceras (Plasmatoceras) sp. A, Cardtocsras sp.; 

bed 16 - Euasptdoceras ovale (Neum.); 
bed 18 - Popanites paturattensis (Grepp.), Cardtoceras (ptasmatoceras) sp. A, Cardtoceras sp. ; 
bed 19 - Popanttes paturattensts (Grew.), NeocamPtllttes delmontanus delmontanus (Oppel), 

Cardioceras (Cardtoceras) ashtonense Arkell, C. (C.) cf. ashtonense Arkell, Cardtoceras sp., 
Euasptdocer as sp.; 

bed 20 - NeOcamPtllttes delmontanus delmontanus (Oppel), N. 'vtllersi (Hollier), Cardioceras 
(Plasmatoceras) tenutcostatum (Nik.), Goltathtceras (Goltathttes) cyclops Arkell, Cardioce
ras sp. 

The uppermost lithological set in the section I consists of grey-colored, 'poor 
in sponges, marly limestones interbedded with calcareous marls (beds 25-41). The 
following ammonites have been .identified: 

bed 2B - Lissoceratotdes erato (d'Orb.), Goltathiceras (GoUatlittes) cyclops Arkell; 
bed 29 - Cardtoceras (Subvertebrtceras) dsnstpltcatum Boden var. angltcu1)'l var. n.; 
bed 32 - Lissoceratotdes erato (d'Orb.), Cardtoceras (Plasmatoceras) tenutstrtatum Bor.; 
bed 35 - LtssoceratotdeB erato (d'Orb.), Cardwceras (Subvertebrtceras) denstpltcatum Boden 

vu. angltcum var. n., Psrisphinctss lIP. 

SECTION 11 

The lowermost lithological set includes yellow-grey to green-grey marly lime
stones and calcareous marls (beds 1-3) with ' abundant siliceous sponges and 
infrequent ammonites, belemnites, and gastropods. The following ammonites have 
been identified~ 
bed 2 - CardtoceraB sp. ; 
bed 3 - L tssoceratotdss erato (d'Orb.), Popanites paturattensts (Ckepp.), NeocampyUtes 

thtrrtai (Petftclerc & Maire), Cardtoceras (Cardtocera.) cordatumvar. costicordatum 
Arkell, C. (C.) cf. ashtonense Arkell, C. (Vertebrtceras) sp., Goltathtceras (GOltathttes) cf. 
cyclops Arkell. 
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Higher up in the section, there are grey-colored calcareous marls and marly 
limestones (beds 4-7) with · abundant siliceous sponges and infrequent ammo
nites. The following ammonites have been identified: 

bed 4 - Cardtocnas (Ptasmatoceras) sp. A; 
bed S - LiBsoceratotdes erato (d'Orb.), Popanttes paturattensts ,(Grepp.), NeocampyUtes thlr", 

riat (Peticlerc & Maire), CardtoceraB (Ptasmatoceras) .p. A, C. (Vertebriceras) .p., 
Euaspidocerll8 lIP.; 

bed 6 - Cardtoceras (Ptasmatoceras) sp. A. 

The uppermost lithological set in the section 11 is represented by madyli
mestones . very rich in siliceous sponges. The spatial form of the set, the absence 
of bedding, and the high density of sponges permit a recognition of these rocks 
for a bioherm(Text-fig. 2; PI. I, Fig. 2). For the purposes of collecting; the· set 
has been subdivided into a number of 60 cm thick "beds" (cf. beds B-14;section 
11 in Text-fig. 3). Out of the abundant ammonite fauna, the following formS have 
been identified: 
bed 8 - LiSBoceratotdes erato (d'Orb.), NeocampyUtes delmontanus delmontanu8 (Oppel), 

Cardtoceras (Scoticardtoceras) roemert Siegfried, C. (TScottcardtoceras) Bp. B, cardtoceras 
sp., EuaspUtoceras sp. ; 

bed 9 - Lissoceratotdes erato(d'Orb.), Neocampylttes thirriai (Petitclerc & Maire), Cardio
ceraB (Ptasmtitoceras) tenuistrtatum Bar., C . . (?Scottcardioceras) sp. B, Euasptdoceras sp.; 

bed 10 - LiBsoceratoides erato (d'Orb.~, Popanites paturattensts (Grepp.). Neocampyltt8s 
delmomanus detmontanus (Oppel), Cardtoceras (Scottcardtoceras) excavatum (Saw.), C. 
(?Scoticardtoceras) sp. B; 

bed 11 - abundant Ltsso·ceratotdes erato (d'Orb.), NeocampyUtes tht.niai (petitclerc & Maire), 
N. detmontanus detmontanus (Oppel),. Cardtoceras sp.; 

bed 12 - Li,8Soceratoideserato (d'Orb.), NeocampytiteB thirriat (Petitcle,rc & Maire), N. det
montanus he1vettcus (Jeannet), CardioceraB sp.; 

bed 13 - LiBsoceratoides erato (d'Orb.); 
bed 14 - Lissoceratotdes erato (d'Orb.), NeocampyUtes detmontanus de1montanus (Oppel), 

N. detmontanus hetvettcus (Jeannet), CardtoceraB (P1asmatocera's) tenutstriatum Bor. 

SECTION 11I 

The lowermost bed of the Oxfordian (bed 1) consists of marly limestones, 
yellow-colored at the base and red at the top, with infrequent siliceous sponges. 

It is over lain by a set (beds 2--8) of grey marly limestones interbedded with 
calcareous marls, grey-green at the base of the set and grey at the top. These 
strata contain abundant siliceous sponges and ammonites, the latter especially in 
the upper part of the lithological set; there are also infrequent brachiopods and 
belemnites. The following ammonites have been identified: 
bed 11 - Lissoceratoides erato (d'Orb.), popanttes paturattensis (Grep'p.), Neocampytites det

montanuB detmontanus (Oppel), Cardtoceras (Cardtoceras) aSh£onense Arkell, C. (P1asma
toceras) Bp. A, Euaspidoceras sp., Perisphtnctes sp.; 

bed 3 - Cardioceras (Subvertebriceras) denstpUcatum Boden var. Uthuantcum var. n., Pe-
risphtnctes lIP. ; . . . , 

bed 4 - Lissoceratotdes erato (d'Orb.), Popanites paturattenris (Grepp.), NeocampyUtes de1-
montanus delmontanus (Oppel), Cardioceras (Cardtoceras) !Jp. D; 

bed :; - LtBBoceratotdes erato ,(d'Orb.), Cardioceras (Scoticardtoceras) ro'emert Siegfried; 
bed 6 - ·abundant Lissoceratotdes erato (d'Orb.), NeocampyUtes detmontanus detmontanus 

(Oppel), N . detmontanus hetvettcus (Jeannet), N. thtrriat (Petitclerc & Matre), Cardioceras 
(P1asmatoceras) tenuicostatum (Nik.), C. (Ptasmatoceras) tenuistriatum Bar., Euasptdoceras 
ovate (Neum.), Perisphinctes ap.; 

bed ., - Lissoceratotdes erato (d'Orb.), Cardioceras (Ptasmatoceras) tenutcostatum (Nik.), C. 
(Subvertebriceras) denstpticatum Boden va!!'. anglicum var. n.; 

bed 8 - abundant Lts8oceratoides erato (d'Orb.), NeocampyUtes · de1montanus delmontanus 
(Oppel), N. detmontanu8 h·etveticus (Jeannet), N. vUtersi (Homer), N. thtrriat (petitclerc 
& Maire), Cardtoceras ~:ertebTtceras) cf. dorsate Buck., C. (Ptasmatoceras) tenui.striatum 
Bor., Perisphinctes sp. 
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Fig. 3. Oxfordian sections at the Zalas quarry (cf. Text-fig. 2) 
Letters on the right side of sections indicate the ammonite subzones: b- bukowskii 
Subzone, cs - costicardia Subzone, C - cordatum Subzone, t - tenuicostatum 

Subzone 
1 stromatolite, 2 lithology (I limestones, ml marly limestones, m marls), 3 sponges, 

, nodules 
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The uppermost part of the section III is represented by a set of grey-colored 
limestones interbedded with calcareous marls (beds 9-18). The limestone beds 
display :sharp boundaries and are recognizable over a considerable distance (pI. 1, 
Fig. 2) • . Sponges occur rather infrequently, 'but ammonites abound; in ad4ition, 
brachiopods are common in . the topn;lOst part of the set (beds 17-18): The 
following ammonites have been Identified: 
bed 9 - Nebrodttes (Enayites) czenstochowtensts (Siem.), Pet;isphtnctes sp.; 
bed 10 - abundant Ltssoceratotdes erato (d'Orb.), :: NeocamWtites detmontanus ae!montanus 

(Oro>el),N. detmontanus hetvettcus (Jeannet), N. thtrrtat (petitclerc & Maire), N. ;vtuerst 
(Rolller), abundant Cardtoceras (Ptasmatoceras) tenutcostatum (Nik.), a.bundant C. (P.) 
tenuistrtatum Bor., C. (Vertebriceras) BP.; ! ' 

bed 11 : - Neocampy!ttes thtrriat (Petitclerc & Maire), .Pertsphtnctes Bp.; 
bed .12- Lts8oceratotdes erato (d'Orb.), Cardiocera$ (PtasmatoeeTaS) tenuicostatum (Nik.j, pe

rtsphtnctes sp. ; 
bed 13 '- CardtoceTas (scottcardtoceTaB) SeTTtl1erum ' (Buck.), PeTisphinctes Bp.; 
bed 14- Ltssoceratotdes erato (d'Orb.), NeocampyUtes vttterst i (Rollier), CaTdioceras (Ptasma

toceras) tenuicostatum (N:lk.), C. (P.) tenutstTiatu~ Bor., C. (,s.ubvertebrtceras) denstpttcatum 
Bodiln var. angticum var. n., Pertsphtnctes Bp. i 

bed 16 : - a·bundant Li8soceratotdeserato (d'Orb:), NeocampyUtes detmontanus hetbeUcus 
(Jeannet), N. thtTrtat (Petitclerc &. M8li.re), Cardioceras (PtasmatoceTaS) tenutcostatum . (Nik.), 
C. (P.) tenutstrtatum Bor., C. (ScottcardioceTUS) :excavatum: (Sow.), i>ert~htnctes sp;; . 

bed 18 :...- LtssoceTatotdes erato (d'Orb.), Neocampytttes thtrrtai (Petitclerc &. Maire), PeTtsphtn-
ctes sp. . 

In addition to the above listed forms, a large number of ammonites , were 
found in . the quarry scree, the stratigraphic position of which can be established 
after the matrix: color. 

The yellow-colored ,strata (= bed 1 in sections 1-11 and the base of bed 1 in section Ill) 
yielded ' the following ammonites:CaTdioceTas (ScaTburl1tceras) bukowskU Malre, Goltaihtcera8 
(PachycaTdtoceTas) gtobutus Arkell, PettomoTphttes' tnsteTsctssus (Uhlig), and Ltssoceratotdes 
cTato (d'Orb.). 

The red-colored strata (=. beds 2-13 in sectio.n 1 and the top of bed I i~. section Ill) 
yielded the followi'llg a!llmonites: HotcophyUoceras zignodtanum (d'Orb.), SoweTbyceTas 
tOTttsutcatum (d'Orb.), CTeniceras Tenl/fieri (Oppel),' CTenicerall crenatum (Brug.), Ltsliocera
totdes erato (d'Orb.), Tarament.ceras m.tnax (Buk.), r. bukowskii (stem.), T. ocutatum (Phill.), 
T. pseudocutatum (Buk.), T. polontcum Malinowska, Neocampytttes delmontanus detmontanu8 
(Oppel), GlochtceraB (Coryceras) distortum I(Buk.), Trimarl1inttes :euchaTts (d'Orb.), CardtoceTas 
(CaTdtoceras) costtcaTdta Bucik., C. (ScaTburl1iceTaS) sp., ·C. (VertebrtceTas) sequantcum 'Maire, 
C. (VeTtebriceras) sp., C. (SubveTtebriceTaB) costeUatum Buck., Mtrosphinctes sp., PaT4wede
ktndia arduennenBts (d'Orb.). P. chotfa.« (Loriol), P. stephanowt Sapunov, Pettoceratoides 
constanttt (d'Orb.), PettomoTphttes tnteTscis8us (Uhlig), EuasptdoceTas ovate (Neum.), Perts
phtnctes (Prososphtnctes) mazurtcus Buk., and :NebTodttes (Enayites) aff. czenstochowiensis 
(Siem.). 

BIOSTRATIGRAPHY 

The chronostratigraphic subdivision of the Oxfordian Stage in 
Europe is based on ammonite zones and subzones . . The subdivision is 
somewhat variable among particular parts of ' Europe because of a 
variation in spatial distribution of ammonite groups. Nevertheless! the 
ammonite zones and subzones proposed by Arkell (1941) for the Lower 
Oxfordian still are in wide use (cf. Cariou, Enay & Tintant 1971; 
Kniazev 1975; Sykes & Callomon 1979). A somewhat different zonation 
pattern applied by some authors to the Lower Oxfordian of Poland was 
discussed by Gizejewska & Matyja (1979). 

The zonation patterns become variable in Europe beginning with 
the Middle Oxfordian. The pattern proposed by Cariou, Tintant & Enay 
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(1971) 1s applied in the Submediierranean Province to which a con
siderable part of Poland belonged during the Oxfordian (Matyja& Gi,; 
zejewska 1979); whereas a sequence of cardioceratid zones was recently 
proposed for the Subboreal and Boreal Provinces (Sykes & CallomoIl 
1979). 

The Oxfordian strata overlie in the Zalas quarry the Upper Cal
lovian nodular crinoid limestones or stromatolite (Gizejewska &, Wie~ 
czorek 1977). In the investigated geological sections no ammonites have 
been found indicative of the lowermost Oxfordian zone, the mariae 
Zone. However; thin lEmses >ofpink..:.colored marls overlying the stroma
tolite in the neighboring sections in the quarry did yield (Gizejewska 
& Wieczorek 1977) the ammonites Quenstedtoceras' mariae (d'Orb.) and 
Cardioceras (Scarburgiceras) praecordatum (D~uv.)· indicative of the 
mariae Zone. 

BUKOWSKII SUBZONE 

The bukowskii Subzone has been recognized after ammonites. found 
in the quarry scree but nevertheless unequivocally attributable . to 
specified strata due to the characteristics of the. associated rock .. The 
subzone is indicated by Cardioceras (Scarburgiceras) bukowskHMaire 
found in association with . Lissoceratoides erato{d'Orb.), Goliathiceras 
(Pachycardioceras) globulus Arkell, and Peltomorphites' intersCissus 
(Uhlig) in yellow calcareous marls. Those marlsmake up" bed 1 in all 
the investigated geological sections (cf. Text-fig. 3). Ammonites in
dicative of the bukowskii Subzone were found in yellow calcareous 
marls also in neighboring sections in the Zalas quarry (Garlicka&. Tar
kowski 1980). 

The bukowskii Subzone ranges up into the set of red-colored marls 
and . marly limestones, the debris of which yielded specifically un
identifiable representatives of the subgenus Scarburgiceras. 

COSTICARDIA SUBZONE 

The costicardia Subzone has been recognized after the occurrence 
of Cardioceras (Cardioceras) costicardia Buck. and C. (Subvertebriceras) 
costellatum Buck. found in debris of the red marls and marly limestones 
of beds 2-13 in section I and the top of bed 1 in .section IIl. The red
":,colored rocks yielded also a number of ammonite species known from 
the bukowskii and costicardia Subzones, in particular: Parawedekindia 
arduennensis (d'Orb.), P. choffati (Loriol), Peltoceratoides constantii 
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(d'Orb.), Peltomorphites interscissus (Uhlig), Creniceras crenatum (Brug.), 
C. renggeri (Oppel), Perisphinctes (Prososphinctes) mazuricus Buk., 
Taramelliceras oculatum {Phill.), T. pseudoculatum (Buk.), T. bukowskii 
(Siem.), and T. polonicum Malinowska. 

CORDATUM SUBZONE 

The base of the cordatum Subzone is usually defined. (Arkell 
1935-1948, Wright 1972, Callomon & Cope 1971) by the first appearance 
of one or more species of the group including Cardioceras (Cardio
ceras) cordatum {Sow.), C. (C.) ashtonense Arkell, C. (C.) persecans 
Buck., Goliathiceras nitidum Arkell, and G. repletum (Maire). The first 
three of these species have been recorded in the investigated sections, 
namely: Cardioceras (Cardioceras) cf. persecans Buck. in bed 14 in 
section I; C. (C.) ashtonense Arkell in beds 15 and 19 in section I and 
in bed 2 in section Ill; C. (C.) cf. ashtonense Ai-kell in bed 3 in section 
1I; and C. (C.) cordatum var. costicordatum Arkell also in the latter 
bed. Furthermore, closely related representatives of the subgenus 
Cardioceras, namely Cardioceras (Cardioceras) ' sp. C and Cardioceras 
(Cardioceras) sp. D, have been recorded in bed 14 in section I and 
in bed 4 in section Ill, respectively. 

One may conclude that the cordatum Subzone certainly includes 
bed 3 in section Il and bed 2 in section Ill, and probably also beds 
14-19 in section I and beds 3-4 in section Ill. Insofar as the latter 
two sets of strata are concerned, this conclusion must be treated with 

. caution because of the occurrence of Cardioceras (Subvertebriceras) cf. 
densipZicatum Boden and C. (S.) densipZicatum Boden var. lithuanicum 
var. n., the latter form being here regarded (cf. remarks on ammonites) 
as stratigraphically older than its conspecifics typical of the Middle 
Oxfordian. 

It is also to be noted that Cardioceras (Plasmatoceras) sp. A llbounds 
in strata that yielded ammonites indicative of the cordatum Subzone, 
as weil as higher up in the section but below the first occurrence of 
Cardioceras (Plasmatoceras) tenuistriatum Bor., C. (P.) tenuicostatum 
(Nik.); and the subgenus Scoticardioceras. 

Any representatives of the genera Parawedekindia, PeZtoceratoides. 
and Peltomorphites have not been recorded in strata attributed to the 
cordatum Subzone and possibly also to the lower part of the tenui
costatum Subzone, which corroborates previous conclusion {Matyja 1977) 
that these genera do not range above thecosticardiafcordatum subzonal 
boundary. 
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TENUICOSTATUM SUBZONE 

The lower boundary of the tenuicostatum Subzone is here defined 
by the first appearance of CaTdioceTas (PZasmatoceTas) tenuicostatum 
(Nik.), C. (P.) tenuistTiatum Bor., and/or C. (ScoticaTdioceTas)roemeri 
Siegfried. In turn, the upper boundary is defined (cf. · Brochwicz-Le
wiil.ski 1976) by the appearance of the Kranaosphinctes· promiscuu8 
group, Perisphinctes (Dichotomosphinctes) antecedens group, and/or P. 
(D.) rotoides Ronch. 

The tenuicostatum Subzone is represented in the investigated 
sections by beds 20-41 in section J, beds 8-14 in section Il, and beds 
5-18 in section Ill. In addition to abundant specimens of Cardioceras 
(Plasmatoceras) tenuicostatum (Nik.) and C. (P.) tenuistriatum Bor., 
the fauna of this ~ubzone includes: C. (SubvertebTiceras) densiplicatum 
Boden var. anglicum var. n.,C. (ScoticaTdioceTas) serrigerum Buck., 
C. (Scot.) ToemeTi Siegfried, C. (Scot.) excavatum (Sow.), C. (?Scot.) sp. 
B, and C. (VertebTiceras) .cf. dorsaZe Buck. associated with Lissocera
toides eTato ,(d'Orb.), Neocampylites deZmontanus delmontanus (Oppel), 
N. delmontanus helveticus (Jeannet), N. vilZeTsi (Rollier), N. thirriai 
(Petitclerc & Maire), EuaspidoceTas ovale (Neum.), NebTodites (Enayites) 
czenstochowiensis (Siem.), and various unidentifiable perisphinctids. 

The ante cedens Subzone has not been recognized in the investigated 
sections in the Zalas quarry. 

REMARKS ON SOME AMMONITES 

Cardiocems (CardioceTas) cordatum (Sowerby) 
var. costicoTdatum Arkell, 1946 

(PI. 3, Fig. 13) 

Remarks. - The range of the intraspecific variability of Cardioceras cordatu17l. 
(Sow.) is meant in the present paper as by Arkell (1946, p. 308). In addition to 
the typical form of the species, which infrequently occurs in Poland, Arkell (1946) 
distinguished two varieties continuously intergrading with the typical form each. 
The presently illustrated form is more evolute and flat than the typical form of 
the species, being attributable to· the variety costicordatum Arkell. The diagnostic 
feature of the speciesCardioceras cordatum (Sow.) is the shell ornamentation, 
with secondary ribs weakened or even interrupted at the whorl flank, just behind 
the lateral tubercle.· This feature is absent from earlier cardioceratids; while it 
appears also in Cardioceras (Cardioceras) ashtonense Arkell and C.· (C.) persecans 
Buck., both of them closely related in morphology to C. (C.) cordatumvar. 
costicordatum Arkell and characteristic of the cordatum Subzone. 

Distribution at ZaZas. - Section 11, bed 3. 

CaTdioceras (SubveTtebTiceTas) densiplicatum Boden, 1911 
(PI. 3, Fig. 11 and PI. 4, Figs 5c-6) 
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1911. Cardtoceras vertebrate var. denstpticata novo var.; Boden, p.' 87; Pl. 1 .. F:ig. 14. 
1942. Cardtoceras (Subvertebrtceras) densiplicatum Boden; Arkell, p. '240, Pl. 112, F:igs 3-5, Plo 

53, F:igs 1, 4, 7-112" and Text-figs 85 (7) and 86. 

Re";"'arks. - The species under discussi6n ' is widespread in Europe and has 
been recently ' recognized as an index form for the lowermost ammonite ' 'zone 
of the Middle Oxfordian in the Subboreal and Boreal Provinces (Sykes' &. Cal
lomon 1979). The present authors are ,of the opinion ' that the morphological 
variability observed in Cardioceras (Subvertebriceras) densipUcatum Boden in the 
investigated sections in , the Zalas quarry permits distinction of two varieties 
different from ' each other in their whorl cross section. 

One of the two forms, called C. (S.) densipZicatum Boden var. lithuanicum. 
var. n., shows less prominent shoulders and less' depressed shell above , the 
lateral, tubercle (Text-fig. 4a-b). This variety is represented by the specimen 

Fig. 4. Whorl sections of two varieties Cardioceras (Subvertebriceras) densiplicatum 
Boden discussed in the text 

a - var. Zithuanicum var.n.: the lectotype (taken from Boden 1911, PI. 1,Fig.' 14a) 
b - var. Uthuanicum var. n.: the specimen illustrated in PI. 3, Fig, . 11 
c ' - var. anglicum var. n.: the specimen illustrated in PI. 4, Fig.5a-b 

described by Boden (1911, p. 37, PI. 1, Fig. 14), as well as by one of the presently 
illustrated ones (PI. 3, Fig. 11 and Text-fig. 4b). The, other form, called, C. ,(S.) 
densiplicatum Boden var. anglicum var. n., shows more angulate whorl cross 
section, more prominent shoulders, and considerably depressed shell above the 
lateral tubercle (Text-fig. 4c). It is represented by some specimens illustrated by 
Arkell (1942, PI. 52, Fig. 4, PI. 53, Figs 1" 10, and Text-fig. 86) and Bourseau 
(1977, PI. 8, Fig. 10), as well as by the remainder of the presently illustrated 
specimens (pI. 4, Figs 5-6). 

One can hardly recognize the age relationship of Boden's specimen to those 
found in England. In the investigated area, however, the variety lithuanicum 
occurs below the first appearance of the variety anglicum, in association with 
ammonites indicative, of the ,cordatum Subzone. 

Distribution at Zalas. - Variety Zithuanicum:section Ill, bed 3; variety 
anglicum: section I, beds 29, 35, and section Ill, beds 7 and 14. 

Cardioceras (Scoticardioceras) serrigerum (Buckman, 1941) 
(PI. 4, Fig .. 2) 

1941. Cardloceras (Scoticardtoceras) serrtgerum (S. Buckman); Arkell (1935-1948), p. , 2Z8, Plo 50, 
Fig. 2 and Text-fig. 79 only. 

Remarks. - The presently illustrated form very closely resembles the holo
type nucleus figured by Arkell (1941, PI. 50, Fig. 2). This species differs from 
its morphologically most close relative, C, (Scat.) expositum (Buck.), in having 
weak shoulders at the inner whorls, as ' well as in its , less distinct, keel and 
ornamentation. 

The other specimen illustrated by Arkell (1941, PI. 49, Fig. 8) under the 
name C. (Scat.) serrigerum (Buck.) belongs to another species. It is more' p.volute. 
with a prominent keel and strong '·shoulders. It is' noteworthy that when dealing 
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with distribution of the considered ,species Arkell (1941, p. 226) mentioned only 
a specimen from Marcham in addition to the holotype, not one from Hearline:ton 
where the specimen under discussion was found. 

Distribution at Zalas. - Section Ill, bed 13. 

Cardioceras (PZasmatoceras) .sp. A 
(PI. 3, Fig. 12) 

Mater1.a!: A dozen or so poorly preserved' specimens. 

Desc'ripiion. -' The specimens do not exceed 20 mm in diameter but , none~ 
theless they most commoniy possess a Hving chamber. The shell is ciensely 
ribbed, with convex whorl sides, wide venter, and low and wide keel. The ribs 
are flexuoid at the inner whorls, but more rectilinear, slightly prorsiradiate at 
the outer whorls. At the outer whorls the ribs regularly bifurcate 11t. thp. whorl 
mid-height' or a littIebelow it. They are strongly inclined forwards at the vp.ntral 
margin, but, they incline in opposite direction at the keel and pass it pernendi
cularly. The keel is consequently covered with a slaty ornamentatiol'l, (cf. PI~ 3, 
Fig. 12a). 

Remarks. - The considered specimens are intermediate in morohology 
bt>tween Cardioceras (Plasmatoceras) plastum Euck. and C. (P.l tenlLicostatum
-tenuistriatum group. They differ from the former species in their less bulgy 
whorl cross section and . more slender venter; while , from representativp.s of the 
C. (P.) tenuicostatum-tenuistriatum group they differ' in their wider whorls and 
lower secondaries to primaries ratio. The considered specimens are inter.mediate 
also in their stratigraphic position and may represent a phylo~enetic link be"' 
tween C. (P.) plastum Buck. and C. (P.) tenuicostatum-tenuistriaium group. 

Distribution at Zalas. - Section I, beds 14, 15, 18; section Il, bed 5; and 
section III,bed 2. 

Cardioceras (?Scoticardioceras) sp. B 
(PI. 4, Fig. 1) 

Materia!: Some thirty variably preserved specimens. 

Description. - The lipecim~ns do not exceed 30 mm in diameter but none
theless they most commonly posses a living chamber. The shell is involute, with 
relatively wide umbilicus (OIH=0.82), slender outline, flattish whorl sides, and 
fine ornamentation. At the inner whorls, a tubercle appears on the primary 
ribs~ It gradually disappears later in ontogeny, being replaced with a slat-like 
swelling. The secondaries arise from bifurcation of the primaries at the inner 
whorls. The ribs are arch~like in outline, inclined backwards at the last whorl. 

Remarks. - The subgeneric position of the investigated specimens is un
certain because of their immaturity. The fine ornamentation and narrow whorl 
croSs section appear to be indicative of the subgenus Scoticardioceras. However, 
Scoticardioceras is characterized by large-sized forms .with smooth final living 
chamber. The attribution of the considered forms to Scoticardioceras remains 
therefore tentative until a complete adult shell will be found. 

Distribution at Zala.~. - Section Il, beds 8, 9, and 10. 

Cardioceras (Cardioceras) sp. C 
(PI. 3, Fig. 9) 

Materia!: One specimen (NO. RT 111). 
Dimenstons: D =47 mm, WID = 0.42; HID = 0.32; OlD = 0.33. 

Description. - The shell is involute, with wide umbilicus (OIH=O.82), sub
rectangular whorl cross section, flat whorl sides, and strong ornamentation. The 
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primary ribs are onset at the umbilical wall; they are slightly flexuoid and 
prorsiradiate. They show a high tubercle somewhat above the mid-height of 
the whorl. They are weakened or even disappear above the tubercle. If present, 
they further run in the previous direction or bifurcate, also with no change in 
direction. The secondary ribs arise from bifurcation or intercalation. They are 
parallel to the primaries at the inner whorls, and somewhat inclined forwards 
at the outer whorls. They achieve a considerable height at the ventral margin, 
but this trend gradually declines in ontogeny. The venter is almost flat, with 
well developed keel, serrated in outline due to the ribs passing over the venter. 
Sporadically, the secondary ribs are split into tertiary ones at the keel base. 

Remarks.- The specimen is to be assigned to the subgenus Cardioceras 
because of its strong ornamentation, well developed lateral tubercles" and onto
genetic decline of the ribbing at the ventral margin. The widely spaced primary 
ribs and weakened ornamentation at the contact of the primaries and secondaries 
are suggestive of a relationship to the Cardioceras (Cardioceras) cordatu:ni group. 
However, this is counterevidenced by the whorl cross section. The latteral feature 
resembles, in turn, Cardioceras biplanum Maire (see Maire 1938, p. 102, PI. ·IS, 
Figs 3-5) which species, however, does not show any weakening of the ornamen
tation between the primary and secondary ribs. 

Distribution at Zalas. - Section 1, bed 14. 

Cardioceras (Cardioceras) sp. D 
(PI. 4, Fig. 3) 

Material: one .specimen (NO. HT 118). 
Dimensions; [) = fa mm; WID = O.tO; HID = 10.31; OlD = 0.33. 

Descripfion. - The shell is involute, with wide umbilicus (OIH=0.83), flat 
whorl sides, and subrectangular whorl cross section. The primary ribs are onset 
at the umbilical wall, distinctly bent at the umbilical margin, slightly flexuoid 
and rectiradiate in outline. They show a low, slate-like tubercle somewhat above 
the whorl mid-height. At that point they incline backwards, but they are strongly 
curved forwards at the ventral margin. The venter is weakly convex at. the 
phragmocone, and flat at the living chamber, with distinct and high keel. An 
intercalar secondary rib appears at the height of the lateral tubercles between 
each two primaries. All the primaries and secondaries pass over the venter, 
being sometimes split into tertiary ribs at the base of the keel. 

Remarks. - The investigated specimen resembles Cardioceras (CardioceraB) 
persecans var. fiZeyense Arkell from which it differs in its more densely spaced 
ribs at the inner whorls. 

Distribution at Zalas. - Section 111, bed 4. 
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B. A. MATYJA R. TARKOWSKI 

DOLNY I SRODKOWY OKSFORD W ZALASIE KOW KBZESZOWIC 

(Streszczenie) 

Przedmiotem pracy jest analiza utwor6w oksfordu odslaniajllcych si~ W ka
mieniolomie Zalas kolo Krzeszowic (fig. 1). W trzech sporzlldzonych blisko siebie 
profilach (fig. 2-3 oraz pt 1,. fig. 1-2), przedstawiono nast~pstwo wyst~pujl\cych 
amonit6w, zbieranych warstwa po warstwie. Bogaty zbi6r tych amonit6w, z kt6-
rych cz~sc przedstawionona ilustracjach (Pt 2-6), pozwala stwierdzic, ze utwory 
oksfordu dolnego majll zmiennll, acz niewielkll millZszosC. Obecnosci poziomu 
mariae nie stwierdzono. W obr~bie poziomu cordatum wyr6i;niono podpoziomy: 
bukowskii, costicardia i cordatum. Szczeg61nie interesujllce amonity zebrano 
z warstw pogranicznych dolnego i srodkowego oksfordu. W pracy przedyskuto
wano takze kwesti~ zr6Znicowania morfologicznego niekt6rych istotnych straty
graficznie gatunk6w amonit6w, oraz opisano kilka form . nie znanych dotychczas 
w literaturze, a nalezllcych do · podrodza:j6w: Cardioceras, Plasmatoceras iprzy
puszczalnie Scoticardioceras. 



ACTA GEOLOGICA POLONICA, VOL. 31 B. A . MATYJA & R. TARKOWSKI, PLo 1 

Details of the Jurassic sequen'ce exposed at the Zalas quarry (cf. Text-figs 2-3): 
1 Eastern and middle part of the exposure (area of se12tion I); 2 Middle and 

western part of the exposure (area of section Ill) 
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1- Creniceras crenafum (Brug.), specimen No. RT86, red maIls; 2-3 - Popanites 
paturattensis (Grejpp.): 2 - RT87, 3 - RT88; 4a-b - TarameHiceras polonicum 
Malinowska, RT89, red marls; 5a-b - NeocampyUtes thirriai (Petitc1erc & Maire), 
RT94, grey ma!f~s; 6a-b - TarameUiceras bukowskii (Siecrn.), RT90, ifed mairls; 
7a-b - Ta7·ameHiceras m inax (Buk.), RT92, red mar}s ; 8 - Glochiceras (Cory
ceras) distortum (Buk.), RT93; 9 - TarameUiceras oculatum (Phill.), RT91, red 
maIls; 10a-b-lla-b - Neocampylites viHersi (RoUieI): lOa- b - RT95, grey 

marls, lla-b - RT98, grey marls 
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1-2 - Cardioceras (ScarburgiceraS) bukowskii Maire; 1 - specimen No. RTI05 , yellow 
marls, 2 - RTI06, yellow marls; 3a-b - Cardioceras (Cardtoceras) cf. ashtonense Arkell. 
RTI07, section I, bed 16 ; 4a-b - GoLtathtceras (Pachycardtoceras) gLobuLus Arkell, Mt805, 
yellow marls; 5a-b Cardtoceras (PLasmatocera.s) tenutcostatum (Nik.), RTI08, section tII, 
bed 10 ; 6 - Cardioceras (Scottcardioceras) excavatum (Sow.), RTI09, section 1,1', bed 9; 7 ~ 
Cardtoceras (Subvertebrtceras) costeLLatum Buck., RTllO, red. marls; 8 - Cardioceras (Sub
vertebriceras) cf. densipLicatum Boden, Mt806, section I, bed 14; 9a-c - Cardioceras (Car
dtoceras) sp . C, RT111, red marls; lOa-b - Cardioceras (Vertebriceras) sequantcum Maire, 
RT1l2, red m a rls; 11 - Cardtoceras (Subvertebriceras) densipUcatum Boden var. Lithuani
cum var. , n., RT1l3, section lII, bed. 3; 12a-b - Cardioceras (Plasmacoteras) sp. A, RT1l4, 
section I , bed 18, X 2; 13a-b - Cardioceras (Cardioceras) cordatum var. costicordaWm Ar
kell, RTlf5, section lI, bed 3; 14a-b - Cardioceras (Cardioceras) costicardia Buck., Mt807, 

red maris 
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la-b - Cardioceras (?ScoticardiocerasJ sp. B, specimen No. RT1l6, section 1!I, 
bed 9; 2a-b - Cardioceras (Scoticardioceras) serrigerum (Buck.), Mt808, section 
HI, bed 13; 3a-b - Cardioceras (Cardioceras) sp. D, RT118, section Ill, bed 4; 
4a-b - Cardioceras (Scoticardioceras) roemeri Siegfried, RT1l7, section Ill, 
bed 5; 5a-b - Cardioceras (Subvertebriceras) densiplicatum Boden var. anglicum 
var. n ., Mt697, section Ill, bed 14; 6a-b - Cardioceras (Subv ert ebriceras) densipZi-

catum Boden var. anglicum var .n ., Mt809, grey marls 
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la-b - Peltoc.,.otoides constontii (d'Orb.), specimen No. RT119, red mar!. 
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1 - Mirosphinctes bUkOW!kij (Choffat), specimen No. RT99; 2 - Neocompllhtes detmontan'U.1 nelveticu$ (Jeannet), RT96; 3 - Porawedekindia choflaU 
(Loriol), RTIOO, red marts; 4 - Parawedekindia stepnanovi Sapunow, Mt810, red marls; 5 _ Nebrodites (Enollites) czenstochowiensis (Siem.), Ml811, 
section 111, bed 9; 6 - Nebrodites (Enollites) aU. czenstocnowiensis (Siem.), RTI03, red marls; 7 - PorQwedekmdia. orduennensis (d'Orb.), Mt8 12, red 
marls; 8 and 11 - A spidoceros (EuQspidoceras) ovale Neum.; 8 - RTIOl , sect ion lII, bed 6, 11 - RTI02, red marts; 9 - Perispninctes sp., RT I04, 
section I, bed 35; 10 - NeocamPlIlites delmontanus deZmontanus (Oppet) , RT97, grey marls ; 12a-b - Peltomorpnites intersci.ssus (Uhlig), MtS13, red 

marls 
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