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ABSTRACT: The paper deals with the Oxfordian deposits cropping out along the 
south-western margin of the Holy Cross Mts, Central Poland. In the lithostratigrap­
hic sequence of these deposits, seven members have been distinguished and chhrac­
terized as to their lithology and facies development. The assemblage of ammonites, 
that comprises 106 taxa belonging to the families: Phylloceratida~,Lytoceratidae, 
Oppeliidae, Haploceratidae, Cardioeeratidae, Perisphinctidae, BIIld As,pidoc.eratidae, 
allows to recognize a sequenCe of successive bLostratigraphk units. In the Lower 
Oxfordian, documented ar,e the mariae,and the cordatum Zone. In the Latter, the 
presence of the subzones bukowskii, costicardia, and cordatum is stalted in the same 
ra:nge and ammoni,te content as 'commonly a,e,eepted in Europe. In the Middle and 
Upper Oxfordian, submediterranean zones: plicatilis, transversarium, bijurcatus, and 
bimammatum, have been recognized. The latter zone in the investigated area is for 
the first time documented by ammoni,tes. In the paleontologieal part of the paper, 
some new forms, and those, the stratigraphic range of which is different from that 

hitherto known, are descri.bed and discussed. 

INTRODUCTION 

The paper p:resents the results of ,studies on stratigraphy Qf the Ox­
fQrdian deposits cropping lOut a'lQng the south-western margin of the Holy 
CrossMts, hetwe'en Mmin and ChmLelnik (Fig. 1). Ih that area the Oxfo~­
dian deposits, involved in several syndinal and anticLinal structures, are 
exposed in a number Qf both slr?all and 1B.rge quarries. 

The present autho'r started his studies IOn the Oxfordilan in the cour­
se Qf preparation Qf hi.s g,raduate wQrk <in years 1968-1969 (Matyja 1970) 
and continued them in Y€ars 1971-1974 fQr the D. Se. thesis (Matyja 1976). 

Acknowledgements. Warm thanks are due to Professor J. Kutek for indica­
tion of most important probIenis and ways to solve them, and for ktnd suggestions 
given in the course of the studies. Thanks are also due to Dr. A. Wierzbowski and 
Dr. J. Bednarek for discussions and useful suggestions, as well as to Docent E. Ro­
niewicz for identifications of corals. 
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PREV:IOUS INVESTIGATIONS 

The Oxfordian strata of the region are the subject of interest since 
the first half of the last century. They were studied by Pusch, Zejs.zmer, 
Mich1ilski and Siemiradzki 1. Much attenrtion to their stra1Ji.graphy was de- " 
voted by Lewiilskd (190Ba, b, 1912). The newer studies include the work of 
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A ~ general map of the Holy Cross Mts 
1 Palaeozoic, 2 Triassic, 3 .Jurassic, 4 Creta~eoi.ts,.."5"Miocene 

B ~ geological sketchmap of the SW margin 6f the Holy Cross Mts 
1 Palaeozoic, 2 Triassic, 3 " Liassic, 4 Caliovian, 5 Oxfordian, 6 Kimmeridgian, 7 Cretaceous, 

8 Miocene (marine Tortonian) 
Numbers in black circles denote location of" the investigated exposures: 1 Lasocin, 2 Wielebn6w, 
3 Wyst~py, 4 Laskowa Hill, 5 Grabowa Hill, 6 "Grzllby Bolminskie, 7 Chrostynka Hill, 8 Zerni­
ki, 9 Przymiarki, 10 Lesna Hili, 11 Tokarnia, 12 Siedlce, 13 Soko16w, 14 Nida, 15 Brzeziny, 

16 Morawica, 17 Krasnowicka Hill, 18 Lis6w, 19 Piotrkowice, 20 Zaborze, 21 Maleszowa 

1 For full references of these papers as well as detailed summary of previous 
studies see Dqbrowska:Hi.story of studies - Upper Jurassic (In: Geology of Poland, 
vo!. 1, part 2, Warsaw 1973). 
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Peszat (1964) dealing with petrology, physical properties and chemical com­
positJi·on, as wen 'as of MaJinowska (1961, 1967, 1970) on stratigraphy of 
Upper Jurassic rocks. The Kimmeridgian and wppermost Oxfordian strata 
were mon.ographed"!:>y Kutek (1968, 1969), who dealt with stratigraphy, se­
dimentologyand paleogeographdc development of this area. 

LITHOSTRATIGRAPHY 

In the area studied the strata ,of the Oxi-ordi'an stage a·re underlied by 
Callovian gad.res with sedimentary conooUJity (cf. Peszat 1960, 1964; Peszat 
& M.oroz-Kopczyilska 1959). This member consists of alternating layeroS .of 
calcar·e.ous gaiZles with chertsand thin layers of marly shales. Gaizes are 
mainly bunt .of siliceOus spange spicuJes; fossils occurring here include be­
lemnites and hrachiopocis (main'ly terebratulids) and much scarcer ammoni­
tes . . 

The bedding is highly ,regular in loweT and middle parts of themem­
ber, beco!min.g 1eL"1S alear Wn the upper part; and surfaces of layers are un­
even and knobby. In Ithe wpper pa!l'It of 'that member siliceous sponge 
spicules~re still the main rock-f.ornrripg c.omponent but they are accom­
panied by echinoderm fragments and sponge mummies, and the contribu­
tion .of bioclasts generally increases. The content of carbonates also suc­
cessively increases upwards. 

The Gaizes iIDember lis ~ 'to 16 m thiick (S1emi~tlrowska-GiZejewska 
1974), and the knobby pa·r.t of the member !is 2500 70 cm thick. 

MARLY LIMESTONES 

This member is formed of alternating marly limestones and marly shales (see 
Fig. 5). The J::ound:ary with underlying gaizes is sh~pdespi.te of the nodular (knobby) 
appearance of deposits formiqg the lowermost part of the Marly Limestones member. 
Upwards the nodular (knobby) natur'e of the deposits vanishes, and the limestone 
layersJ::ecQme progressdveJ.y thicker. 

Strata of that member yield numerous siliceous sponge spicules (Triaxonia and 
Tetraxonia), ammonites, belemnites, brachiopods as well as some pelecypods, echi­
noids, crinoid stems, brittle-star vertebrae; holothurian sclerites, bryozoans, serpu­
lids and foraminifers. Micrite forms the ground mass of the limestones. Grain com­
ponents include pellets (0.07-0.2 mm in size), lumps (0.3-1.4 mm) and bioclasts. Chal­
cedony and iron compounds are confined only to brachiopod .shells and sponge mum­
mies. Sparry calcite usually infills voids left after ~iliceous sponge spicules or the 
interior of bryozoan zoaria. 

The results of chemical analyses (Peszat 1964) have shown an increase in cal­
cium carbonate content towards the top of this member which is accompanied by 
decrease in content of insoluble components. The thickness of the member ranges 
from 5.5 to 6.5 m. 

GREY LIMESTONES 

This member is formed cy graphite-grey to dark-grey layered limestones with 
not numel10US marly shale intercala,tions a few cm to ov·er a dozen cm thick. It is 
also charracte!I"iz.ed by a 'cx:umulations of iron sulphides, oxides and hydroxides. 
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The limestones mainly consist of pellets 0.07-0.13 mm in size. Bioclasts are 
re ::;r: ::: ent ed by b 8,s'e sp.o!1ge spicu les and fo:raminifers. Spi-cules are usually cal: iLzed 
or, sometimes, chalcedonized. Sponge mummies do not occur here, and the macr o­
fossil assemblage c,om,prise s not numero'llS ammonites, belemnites and terebratulids. 

The thickness of the Grey Limestones member changes from 5.5 m at Woia 
Morawicka b 6.8 m at Mie czyn and 8.5 m at Laskowa Hill. The lo:wer boundary of 
the member is very clear as the change from grey to dark-grey colour of the limes­
tones and accompanying impoverishment of fossil assemblage are very rapid, being 
confined to one or two layers . The upper boundary is less clear. The fir st appearan­
ce of sponge mummies, calcareous encrustations and tuberoids or cherts, that is of 
typical components of overlying Morawica Limestones member, is here accepted as 
the criterion of delineating of that boundary. 

MORA W ICA LIMESTo.NES 

This member is formed by thick- to m edium-bedded light-gl"ey to beige-grey 
limestones (cf. Fig. 2). The member is characterized by sponge mummies, tubero:ds 

Fig. 2. Lower par t of the Morawica Limestones member exposed at Wola Morawicka 
quarry 

and calcareous encrustations occurring w ith variable frequency and r esulting, due 
to their darker colour, in the spotty appearance of these l:Ocks. 

When rock is especially rich in these components i t is ver y hard a nd nodular 
in r esult of weathering and the pl~ty splitting of the limestones, usually very c:ear , 
becomes obscure. 

The fo ssils common here include: siliceous sponges (Triaxonia and Tetraxonia), 
br,achiopo·ds, a mmonites, belemnites, echino.i.ds, crinoids; holo,thurians (Matyja 1972), 
brittle st ars, pelecypods, crustacea ns, a nd, as revealed by thin section analysis, bry­
ozoans, serpulids a nd foraminifers . 
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Micrite forms the ground mass of the limestones whilst pellets (0.03-0.09 mm) 
and lumps (over 0.2 mm in size) are the main rock forming components. The typical 
lumps with complex internal structure (cf. Leighton & Pendexter 1962), are accom­
panied by numerous lumps with clotted internal structure, corresponding to tube­
roids as defined by Fritz (1958). Lumps of the latter. type often display irregular con­
centric lamination. Between neighbouring . laminae and on surface of such lumps it 
is possible to note encrustating bryozoans, serpulids and foraminifers of the genus 
Tolypammina. 

This limestone member is Ill} to 150 m thiok (Fig. 4). 

MASSIVE LIMESTONES 

Massive Limestones (Felsenkalk of Zejszner - see Dzulyilski 1952, Reef Limes­
tone of R6zycki, 1948; Rocky limestones of Peszat, 1964, and Malinowska 1970) are 
known from the margins of the Holy Cross Mts and from the Polish Jura Chain. 
They have several features in common With Upper Jurassic limestones described 
from several parts of Europe under the names of Massenkalke (Gwinner 1971), Algen­
-Schwamm-Riffe (Alding,er 1968) or biohermes cl spongiaires (Gaillard 1971). 

Massive Limestones occurring here are characterized by a high content of cal­
cium carbonate (94.1841/0 according to Peszat, 1964) and low porollity (1.78% - Peszat 
1964). They are unbedded or, sometimes, thick-bedded or with local £laser. bedding 

. (cf. Fritz 1958). 
A number ,or varieties of the Massive Limestones may be distinguished. The 

transition from Morawica to Massive Limestones is gradual in some sections (Kras­
nowicka Hill, Zaborze, Piotrkowice-Lis6w, Maleszowa ~ Fig. 4). This is. connected 
with the fact that the bedding already disappear whilst some cherts stiJ.l occur. Li­
mestones of the transitional type attain up to 40 m in thickness when ·present in the 
Massive Limestones member (Fig. 4). . 

The variety A comprises limestones dark-beige or ·even s'ometimes brown 1n 
colour. Fossils occurring here include primarily siliceous sponges (Triaxonia and 
Tetraxonia), serpulids and bryozoans. Calcareous encrustations are also common. 
There are no grain components other than the above mentioned organic remains, 
and micrite is the main rock forming component. Micrite calcite grains are irregu­
lar in outline and they are bound in the form of amoe1:oid mosaic (cf. Fischer & al. 
1987). 

'The variety A togethei' with the variety B described below predominate in the 
Mas'sive Lime'stones member. Thickness of the ·v ,ari,eties A, Band C are difficult tJ 
estimate because of incompleteness of sections and that is why it is not shown on 
summative profiles. In sections where the transitional limestones are missing the 

. variety A occurs directly above the ·Morawica· Limestones, sometimes w ith some 
lateral interfinging (Fig. 3). 

The variety B comprises light, almost white micritic limestones rich in fos­
sils. The fossil assemblage includes: brachiopods, echinoderms, siliceous and cal­
careous sponges, pelecypods, crustaceans, serpulids and bryozoans. Stromatolites a:re 
als.;) common. Gr.ain ;components (lumps, pellets, onkolites or bilOclasts) form streaky 
or c est-like accumulations. The cement is then sparry, consisting of both equant 
and fibrous calcite. The variety B occu~s above the variety A in. the profiles. 

The variety C is represented by sparry organodetrital limestones. Organic re­
mains comprise J:lumerous corals of the families Latomeandridae, Microsolenida= 
and Stylinidae, calcareous sponges, echinoids, crinoids, serpulids, pelecypods, bra­
chiopods, bryozoans and foraminifers. Inorganic grain components include numerous 
intraclasts and lumps. Sparite is represented by both equant and fibrous calcite de­
veloped '£!"ound gra1n ·components. The variety C is limited to the top parts of the 

C" 
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Fig. 3. Facies transition of the massive limestones (a) into the layered Morawica 
Limestones Cb) at Wielebn6w 

Massive Limestones member. The occurrence of breccia formed of unselected frag­
ments of massive limestones is also limited to the top parts of the member . 

The Massive Limestones member is characterized by . highly variable thickness, 
from 0 to 250 m. 

SIEDLCE LIMESTONES 

This member is formed by thick-bedded, well-stratified limestones among 
the following varieti·es of w hich may be dis tinguished: 

The variety A comprises thick-bedded (200- 300 cm) white limestones smearing 
fingers when touched. The limestones yield siliceous sponges (Triaxonia and Tetra­
xonia) a,nd cherts as well as not numerous ammonites, btachiopods and pelecypods. 
I<'ine pellets with indistinct outline and micrite are main components of that varie­
t y. The variety occurs above the Morawica Limestones in areas where the Massive 
Limestones are missing. In Siedlce quarry where the large part of the Siedlce Limes­
tones is e~posed the limestones oi the variety A are intercalated by 3 l'ayers of marIs ; 
the lower layer attains 150 cm in thickness, whilst the middle and ·upper - 35 cm 
and 105 cm, respectively. The marl y layers occur in the interval 190 to 205 m above 
the top of Gaizes in the profi le. The marIs are rusty-yellow to sometimes dark-blue 
in colour and yield echinoderm fragm ents. Numerous aggregates of iron compounds 
and some sand-fraction quartz grains remain in residuum. 

Marls displayed in quarry at Siedlce were found further to the east at Kras­
nowicka Hill above the Massive Limestones (see Fig. 4), about 390 m above the top 
of the Gaizes , i. e. about 200 m higher than in the Wolica-Siedlce section. The marls 
V\ ere found to occur directly above the Massive Limestones member also in other 
localities, irrespectively of the thickness of that member (see Fig. 4) . There are no 
other marly layer s in the Siedlce Limestones member except for those occurring in 
the 190-205 m interval above the top of the Gaizes which would correspond to tho­
se from the top of the Massive Limestones. Therefore it may be safely assumed that 
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we are dealing with the same marly layers in Siedlce quarry, Krasnowicka Hill and 
in several other localities where the marly layers occur directly above the Massive 
Limestones. 

The variety B comprises thick-bedded, white, porous limestones which smear 
fingers when touched. The groundmass consists mainly of micrite, in which small 
(30-50 J.Lm) pellets with poorly visible outline, and occasional, hardly identifiable 
and not much larger bioclasts are embedded. The scanning electron microscope stu­
dies have shown that calcite crystals are usually eu- or subhedral and relatively 
loosely packed. This may explain high porosity of these limestones. Fossils are extre­
mely r,arE! her,e which was taken int,:> ,account in difierentation of the varie1:ies A and 
B of the Siedlce Limestones member. " 

The variety Ccomprises white, grE!y or brown compact limestones with smooth 
suria,c,e of breakag.e a<nd characterized by :platy splitting when they weather. Micrit= 
is the only component of these limestones and fossils, similarly as in the case of the 
variety B, are exceptionally rare. 

The varieties Band C form the bulk of the Siedlce Limestones member. Dii­
f,erences betwe,en thesE! varieties are 'primarily connected with their porosity, and the 
spatial relationships between them are exceptionally unclear. . . 

. The variety D is macro- and microscopically similar to the variety A of the 
Massive Limestones member, differing in less numerous siiiceous sponges. The va­
riety D occurs among the Siedlce Limestones (cf. Fig. 4 - profiles of Wolica, Wolica­
-Siedlce and Piotrkowice-Lis6w) but it does not achieve such large thickness as the 
Massive Limestone;;. 

CHALKY LIMESTONES 

The Siedlce Limestones are overlied by Chalky Limestones member distin­
guished by Kutek (1968). The latter member mainly comprises white, soft, porous 
grained limestones yielding numerous corals, gastropods, pelecypods and algae. This 
member also often comprises oolitic limestones as well as compact pelitic limesto­
nes resembling the variety C of the Siedlce Limestones member. A detailed charac­
teristics of the Chalky Limestones member was given by Kutek (1-968, 1969). 

The first appearance of grain components and above mentioned characteristic 
fossils is accepted as the criterion of the boundary between the Siedlce and Chalky 
Limestone' members. Peliticlimestones when occurring in the latter member seem 
to predominate in its upper parts, bemg separa,ted from structurally similar varieties 
of the Siedlce Limestones by detrital fossiliferous limestones. 

The boundary between the Chalky and Siedlce Limestones is exposed in a few 
places only since usually it passes through morphological depressions with thicker 
cover of Quaternary deposits. This boundary passes about 600-620 m above the top 
of Gaizes. 

'BIOSTRATIGRAPHY 

The chronostratigraphic subdivision of the· Oxfordian is based on 
ammonite zones and sub zones. This subdivision is not uniform for the who­
le Europe because ,oif the existence of paledbiog.eIO'grapihd.c provinces (cf. re­
feI1€noes in: POrZaryska & Brochwiicz:..L,elWiiilski 1974). The s.ubdivis1on ac­
cepted in this paper (cf. Fig. 7) represootsthe newest modificatio!l1 of that 
ured in the S'Ulbmediterranean province, proposed by Cariou, Enay & Tin-
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tant (1971). The only difference in relatiOlIl to that modifi,ed subcliV!ision 
is connected with the boundary betw'een the Middle and Upper Oxfordian 
here drawn between the bifurcatus and bimammatum ~ones. The validity 
of such approach hars heen proved by Kutek, Matyja & Wierzbowski (19'73). 

LOWER OXFORDIAN 

The subdivision of the Lower and l,6wermost Middle Oxfordian is 
based on cardiooera'tids. The represent.atives of this . group of ammonites 
aJ"'e not Dlumerous:in the strata studied. (see Tahle 1); tha1t is why only some 
small segments of the stratigr:aphic column 'Could have heen assigned to 
zones or su'bWn<e8 wIilth certatilnlty. Thebiostratigraphic mterpretation of 
zones and sub zones IOf the Oxfordian is the same as prt~:sented by Ar'kell 
(1935-1947, 1939, 1941), Zciss (1957, 1966), CaUomon (1964) and Enay 
(1966) . 

Table 1 
Percentage of various ammonite groups in the distinguished lithostratigraphic units 

~ Marly Grey Morawica Siedlce 

Ammonites . Limestones Limestones Limestones Limestones 

Phylloceratidae 1 - 1 6 8. Lytoceratidae 

Haplocerataceae 19 17 8 78 

Cardioceratidae 7 9 1 -
Aspidocerat i dae .. 38 - 1 -
Perisphinctidae 35 78 8e 16 

Number of 642 63 1150 50 specimens 

The oldest Oxfordian strata were recogni2led along the quar-ryroad 
at Wolica (Figs 5-6). In knohby deposits forming the uppermost part of 

. the Gai2les member were found : Quenstedtoceras mariae (d'Orb.), Q. om­
phaloide's (Sow~by), Cardioceras (Scarburgiceras) scarburgense 
(Young & Bird), Cardioceras (Scarburgiceras) sp., Taramelliceras argovien­
se J eannet, Hecticoceras punctatum (Stahl), Sowe-rbyceras tortisulcatum 
(d'OrI:>.), Perisphinctes (Properisphinctes) sp. and Lissoceratoides erato 
(d'OTb.). The oocuril'elIlce of the geneoo Quenstedtoceras . a:nd Cardioceras 
and especially of the species Q. mariae· (d'Orb.) and C. (Scarburgiceras) 
scarburgense (Young & Bird) indicate the scarburgense Subzone of the 
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LltboIItratigraphie member", G.lze, (9"';. MMly Lilne:ltones (U>.ng), ClT<ly Limestol>ell (wow), Moraw:lcll I.;jmegt.ones (wm.), Ma..av~ Lirneston ... (fl'.NJ. Sicdke L~"" (taSdJ. ClWky Limeswn£, (wk), DepooitB 
Overlying Chalky Llm~5 (tI,.wk), Lowermo;;t Marly h<>riron ( .. pm), Underlying Pelitic Llme!iliolles (PWP), Loweo: Oolite (do); fo, ChRlky Llmest<:>nes IIl!d allth .. overlyEg member" - _ a lso Kutek 

(IQ58, Table 2). 
Poll,b. n om .. ot the p~lod Hthostratir:n.p/I;< """"ben (cf. Kutd< IMl(l, Tab/o ~): , .. y (gwJ, w.plonl~ "'''''!IliA. (_J, .... pieo.;. . iow. (_J, wapi....,ie tnOT. Wiokie (Ill"'). wapiftlle . koll,te (~"',J. waplenlo lOiedlecld. (_J, wapion!. n o_ 

OOWll.!e (1.DI<), ut",,,.,.. .nad wopleni krtdQwalyoh (""",~~ nojoi!u, pru:!om m"'1llMly ("pm), pokIel1>t.<o waplen\~ pelitowe (p\vp), oolit dolny (<10) 
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m aTiae Zone. Below, ~.n ,the layer V orf the profile ''was found Kosmoeeras 
sp. ,evidencing the Upper Callov,i,an. The Ca'li1ovian/Oxfordian boundary 
passes between <the 'layers III and V, within the Gaizes member (see Figs 
5- 6). 

Upper part of the .mariae Zone (the praeeordatum Subzone) as well 
as the lowermost part of the eordatum Zone (bukowskii Subzone) are 
characterized bycardioceratids of the subgenus Searburgieeras. Repre­
senta:tlives .of that subgenus ,occur in layers 1-16 of the Marly 
Limestones member. From these layer,s are also reported: Sowerby­
ceras tortisulcatum (d'Or;b.), Holcophylloceras zignodianum (d'Orh.) , Me­
t alytoceras orbignYi l.ioriol, Creniceras renggeri (Oppel), Creniceras crena­
tum (Brug.), Taramelliceras minax (Buk.), T. argoviense Jeannet, T. pseu­
doculatum (Buk.), Cardioceras (Searburgieeras) harmonieum Maire, C. (Se.) 
bukowskii Ma:ire, C. (Se.) sp., Goliathieeras (Goliathites) goliathus (d'Orb.), 
G. (G.) cyclops Arkell, Neoeampylites delmontanus helvetieus (Jea.nnet), 
Parawedekindia arduennensis (d'Orb.), Peltoeeratoides eonstantii (d'Orb.j, 
Peltomorphites athletoides (L'ahusen) , Rursieeras bodeni (Prieser), Rursiee­
ras sp. A, Peltomorphites hoplophorus Buckman, P. subeugenii Arkell , 
P. eugenii (Raspail), Aspidoeeras (Euaspidoeeras) ovale Neum., Lissoeera­
t oides erato (d'Orb.), Mirosphinetes friekensis (Moesch), Mirosphinetes sp. 
A, MiTosphinetes sp. B, Perisphinetes (Kranaosphinetes) deeurrens Buck-

Fig. 5. UppermoSlt part of the Gaiz.es member, an d th'e lower part of the Marly Li­
mestones member exposed at the Wolica quarryroad ; numberfng of the layers the. 

same as in Text-fig. 6 

4 
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man, Perisphinctes (Properisphinctes) aff. bernensis Loriol, Perisphinctes 
(Alligaticeras) sp .. 

The presence .of the praecordatum Subzone is difficuJt to evidence 
becallS€ od: the }ack of the index ferm. It is only possible to take into 
account the observation made hy Ar~ell (1941) thartthe representatives 
of C. (Scarburgiceras) from the praecordatum Subzone are characterized 
by heavier sculpture and less distinct keel than the younger representati­
ves. frem the bukowskii Suhzone. The species Cardioceras (Scarburgiceras) 
harmonicum Maire recorded from the layer 1 er 2 of the Wolica quarry­
road profile displays sculpture of the older type but it is known from both 
swbzones (Arke1l1946). The specimen Cardioceras (Scarburgiceras) sp. de­
rived from othe lay,er 8at Wolica quarryroaddisplays sculptur'e typical of 
the representatives of Scarburgiceras from the bukowskii Subzone. The 
index species od: the bukowskii Subwne, Cardioceras (Scarburgiceras) bu­
kowskii Mawe, was dlolllIld in rbhe layer 16 of that profile. Thus it may be 
stated that the layers 8-16 helong to the bukowskH Subz;one. Taking into 
account a v,ery small (usually a1bout a doZ€lll cm) thickness of strata of the 
mariae Zone in the area of the Polish Jura Chain or in other sec~OtlS frcm 
the marglins 'Of the Holy CTOssMts (cf. R6zyc~i 1953, Ma1iJnowska 1970, 
Sdemiqtirow:ska-Gizejewska 1974) it may be a,ssumed that the lcwer boun- . 
dairy of the bukowskiiSubzone passes somewhere belew the layer 8. 

The upper, costicardia Subrone is evidenced directly by the species 
Cardiocems (Cardioceras) costicardia vaT. vulgare Arkell only in the case 
of rtheJayer44: Frmn layers 17~44 besides thatspooi,es there wex€ found: 
Creniceras renggeri (Oppel) , Creniceras crenatum (Brug.), Tammelliceras 
nycteis (Buk.), T. bukowskii (Si€1ll\ T. pseudoculatum (Buk.), Neocam,py­
lites delmontanus delmontanus (Oppel), N. delmontanus helveticus (.Je~n. 
n~t); N. villersi (ROolHer), Glochiceras (Coryceras) distortum (Buk.), Lisso;.. 
c~ratoides · erato (d'Orb.), Goliathiceras (Goliathites) goliathus (d'Orb.), G. 
(]:,) cyclops Arkell, Cardioceras (Vertebriceras) altv,merdtum Arkell, Aspi­
d6'teras (Euaspidoce·ras)d:ou,villei CoJIdt, Peltoceratoides constantii (d'Orb.), 
Ptirawedekindia arduerinensis (d'Orb.), Peltomorphites hoplophorus Buck­
man, Rursicerasbodeni (Prieser),Perisphinctes (Prososphinctes) claromon­
tdnus Buk,P. (P..) m.a~uricus Buk., P. (P.) consociatus Buk., P. (Kranap·~p-
hinctes) cytilli N~~. ... . . 

. Malinowska·:{l963) i:n deHning the bukowskiiZcne 2 corres.ponc:liJ:1~ 

·2' The subdivision of the Lower Oxfordian used in the pr~sent paper is Widelyac~e~t­
ed·inEurope, and it d.iffers from that introduced and still kept 'by Malinowska (1963,1976); In 
tl;le latter, thebukowskt{ Zone is distingiiisl;led above tl;le martae 'Zone, and it is "marked tiy 
th~ ·oC!currence of .the. species Cardioce~as (Scarburgiceras) bukowskii · Maire" (MalinoWSka196.~, 
P.124). ·ljence, thebukowslcii Zone of Malinowska strictly corresponds to thebukowskii S ub­
zone of Arkell (1941), '. but it · does not correspond to Caidioceras bukowskiiand CardiClceras 
costicardia 'gubzO!les, contrary to the view presented by Malinowska (1976, p. 27). Tl;le · ex ca­
vatum Zone of Malinowska succeeding the bUkowskii Zone in her subdivision of the Lower 
oxfox:dian ."has · been . distinguished on the 1;Ia5i.s of the occurrence within the ,section of tile 
species ' C:ardioceras. ($coticardtoceras) excavatum Sow." (Malinowska 1963, p. 125). The repre­
sentatives of the subgenus Scoticardioceras, appear in Great Britain (Arkell 1935-1947, Turner 
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to the bukowskii Subwne of Arkell (1941) listed the following species 
as cha-l"a,ot;eristic of that wine: Taramelliceras minax (Buk.), T. pseudocula­
turn (Buk.) , Parawedekindia arduennensis (d'Orb.), Peltbceratoides bodeni 
Prieser, Peltoceratoides eugenii {Raspail) , Perisphirictes (Prososphinctes) 
claromontanus Buk.and P. (P.)consociatus BukThe majortity of these 
specie; are lIlumerous iri .the layers 20-28 of the Wolica quarryroad profile 
but some of them pass upwards: Taramelliceras pseudoculatum (Buk.) to 
the layer 38 and Parawedekindia arduennensis (d!Orb.) to the l.;lyer 36. 

The upper lintit of o!CCurrenc'e of ammonites of the genera Peltocera­
toides, Parawedekindia and Peltomorphites of the subfamily Peltoceratinae 
may be ofsom'e stra:tigraphic va'lue. Therepresentatlves of these genem 
do not occur a1bove the layer 36 in the Wolica quarryroad profile nor in 
upper parts of the sectio!nSof marlylimestolIles profiles from Toka'rnia, 
Miec'zyn, Wola Morawickaand other , looaJities. The analysis of sections , 
f~om abroad (e.g;, Arkell 1935-1947, Zeiss 1957, Turner 1966) has shown 
that these genera do not pass the costicardia/cordatum boundary. This 
is confirmed by the data 'concerning the profil.es from the Polish Jura 
Chain (see MaHlDlo:w.slka 1963), in whkh 'on:ly not nurri€r!ous I"epr1esentatives 
or these genera of Peltoceratinae were found above the bukowskii Zone 
and not much above ,the base of the excavatum Zone. 

It may therefore be stated that the upper boundary of the bukowskii 
Su:bZJone most prolbably pas~es~bo'Ve',the layer 28 at Wolic.a quarry-road-. 
The occurrenoe of the representatives of the above mentioned genera of 
the subfamily Peltooeratd.nae in Ithe costicardia Subrone, evidenced elsew­
here, makes possible to assign to that subzone the layers 32-36 in which 
the last Peltoceratina'e were recorded. 

The corc!-atum Subzone was evidenced at Tbkarnia, Wielebn6w and 
Brzeziny only. Ammonites on which that daJting was based were found in 
two uppermost layers of the MaiTly Limestones member. They include: 
Cardioceras (Cardioceras) ashtonense Arkell and C. (C.) persecans Buck­

. man; both species known from the cordatum Subzone of Gr,eat Britain 
. (Arkell 1946, Callomon & Cope 1971) and the l'a,u'er also from that sub-
rone of the. Jura Mis (En ay 1966). The cordatum Zone as a sum of the 
bukowskii, costicardiaand cordatum Subrones compLrises the whole Marly 
Limestones member (with a reservatiolIl made in the case of a few lower­
most layers). Its upper boundary may pass even in the Grey Limestones 
member." 

1966, Callomon & Cope 1971), France, ,(Cariou & 'al. 1971), West ' Germany (Siegfried 1953, Zeiss 
1957) and Soviet Union (Kniazev 1975) in the cordatum Subzone.· Thus there is the interval Of' 
the one subzone (costicardia Subzone) between the Scarburgiceras below and the Scoticardio-, 
ceras above. Some representatives of Scoticardioceras were also found by the present author 
in the layers directly overlying those with Scarburgiceras in the south-western margin of the 
Holy Cross Mts. Poor preservation of the specimens described and figured as Cardioceras 
(Scoticardioceras) , excavatum (Sow.) by ,Malinowska, (1963, PI. 19, Figs 108--..109) makes , their 
subgeneric .· interpretation disputable. , It . follows that the subdivision of the ·late Lower .. Oxfor~ 
dian into bukowskii and excavatuin Subzones .fs , 'insufficient, as it does not c'over , this , time- ' 
-interval in which Scarburgiceras becomes extinct and Scoticardioceras, not yet appears~, ;: 
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MIDDLE OXFORDIAN 

Th~ oldestdeposLts assigned to the Middle Oxfordianare those form­
ing upper part of the Grey Limestones member that yielded: Cardioceras 
(Plasmatoceras) tenuistriatumBori&sj'ak, C. (P.) cf. pOpilaniense . Boden, 
C. (Scoticardioceras)sp., C. (Vertebriceras) sp., Perisphinctes (Otosphinctes) 
Bp. A, P. (Otosphinctes) sp. C, P. (Dichotomosphinctes) dybowskii Siem. 
In Ithe lOWiermost paxt of the MOr>aWlica Limestones member (12-15 m 
abov.e the top of the Gaires 3) there were found: Cardioceras (Scoticardio-

. ceras) serrigerum Buckman, C. (Scoticardioceras) expositum Buckman, 
Perisphirwtes (Otosphinctes) Sp. B, P. (Arisphinctes) maximus (Young & 
Bird), P. (Kranaosphinctes) of. promiscuus Bilk. and Perisphinctes (Ari­
sphinctes) Bp. These animbniitesare typical of the plicatilis z.one. 

Ahove, in the dnterval 15-38 m above the top of the Gaizes, occur 
ammonites known from both tile plicatilis and transversarium Zones, Le.: 
Taramelliceras anar (Oppel) , T. pseudotrachinotum Holder, T. dentostria­
tum (Qu.), T . romani (de RJiaz), Neopricmoceras lautlingense(Rol1ier), 
Trimarginites trimarginatus (O,ru>ei1), Ochetoceras canaliculatum (v. Buch), 
Lissocercitoides erato (d'Orb.), Perisphinctes (Perisphinctes)alatus Enay, 
Perisphinctes (Perisphinctes) sp. (cf. Table 2). 

The transversarium Zone comprises at least strata of the Morawica 
Limestones member OCCUrTing dill the interval from 38 to 63 m above th~ 
top of the Gaizes.Thls zone is characterizoo by 'ammonites of the Perisp- . 
hinctes (Dichotomosphinctes) wartae Buk. group (cf. Enay 1966). From 
the inlterval 38-63 m there are reported: TaramelUceras anar (Oppel), T. 
romani (de Riaz), T. dentostriatum (Qu.), Neoprionoceras lautlingense 
(RoUier), Trirnarginites trimarginatus (Oppel), Ochetoceras canaliculatum 
(v. Buch), Glochiceras (Glochiceras) cf. subclausum (Oppel); Lissoceratoi­
des erato (d'Orb.), PerisphinCtes (Dichotomosphinctes) eliSabethae de Riaz, 
Perisphinctes (Dichotomosphinctes) ex gr. wartae Buk., Perisphinctes (Pe­
risphinctes) martelli (Oppel), Perisphinctes (Perisphinctes)sp., Perisphin­
ctes (Liosphinctes) cf. berlieriLoriol, Subdiscosphinctes (Subdiscosphinc­
tes) sp., Subdiscosphinctessp. 

The base of the Mfurcatus Zone is defined by the first appearance 
of the subgenus Dichotomoceras and thePerisphinctes (Perisphinctes) 
variocostatus (Buckl.) group as indicated e.g. by Cariou & al. (1971) and 
Brochwicz-'Lewinski (1975). The representatives of the former are easy 
to identify and faiTly numerous ~ the area studied which made possible 
to state thart; the bifurcatusZone comprises Morawica Limestones occurr­
ing from 65 ;f)o 125 m above the top of GaiZJeS. The corr,elartion error mter-

I .The thickness of Marly Limestones, Grey Limestones and Morawica Lime­
stones members is constant and there are no reference points within monotonous 
series of the Morawica Limestones; therefore the figure of meters above the top 
of the Gaizes member is here accepted as the reference level for ammonites found 
in the latter member. 
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VIal for the transversarium and bifurcatus Zones is small, comprising strata 
from 63 to 65 m a·hove :the Gaizes. 

Fl'OIIIl .the ;inJterval f·rom 6·5 to 125 maJbove the top of the Gaizes aTe 
reported: Perisphinctes (Dichotomoceras) bifurcatus (Qu.), P, (Dichoto­
moceras) bifurcatoides Enay, Perisphinctes (Perisphinctes) malinowskae 
Brochwicz-Lewi6.ski, P. (Perisphinctes) ex gr. variocostatus (Bucld.), Or­
thosphinctes (Pseudorthosphinct~s?) sp., Nebrodites (Passendorferia) cf. 
ziegleri Brochwdcz-Lewiiiski, Nebrodites (Passendorferia) Bp. A, Taramel­
liceras externnodosum (Dorn), Streblites tenuilobatus frotho (Oppel), Oche..: 
toceras canaliculatum (v. Buch), O. hispidiforme (Font.), Amoeboceras 
ovale (Qu.), Sowerbyceras tortisulcatum (d'Orb.). 

UPPER OXFORDIAN 

Upper Oxforo'iJan strata from the Holy Cross Mts had a very poor 
ammonite Tecord unrtnl the studies of Kutek n968) gave ·evidence · in tha·t 
area for the planula Zone, the hlgher ZIOne of the Upper Oxfordian. The 

. ammonites suibsequently gathered made possible to distinguiSh also .the 
lower, bimammatum Zone. 

In_ the uppermost part of the Morawica Limesitones occurring a·bout 
125-130 m above the top of the Gaizes in the Wolica-Siedlce profile (Th­
ble 2) theTe were found: Taramelliceras externnodosum (nom), Amoebo­
ceras ovale (Qu.), Microbiplices microbiplex (Qu.) and Microbiplices sp. 
The genus Microbiplices commonly appears in the hypselum Subzone 
(Enay 1966) wihilst all the remaining species are known from both the 
bifurcatus and bimammatum Zones. 

In the lowermost parto! the Siedlce Limesfu.DeiS (155-160 tIn above 
the top of the Gaizes) were found: Taramelliceras externnodosum var. 
mediocris Holder and Taramelliceras costatum (Qu.). The latter is known 
from -the bimammatum Zone and lower parts of the planula Zone (Schroidt 
-Kaler 1962, Schuler 1965, Enay 19,66, Zeiss 1966). 

The Siedlce Limestones (oocurring 185-300 m above the top of 
the Galizes) exposed in quar.ries sttuated south of Wolica and~ied1ce viHa­
ges yielded: Sowerbyceras tortisulcatum (d'Orb.), Glochiceras (Coryceras) 
canale (Qu.),G. (Coryceras) modestiforme (Oppel), G.- (Glochiceras) cf. 
tectum (Oppel), G. (Lingulaticeras) lingulatum (Qu.), Ochetoceras maran­
tianum (d'Orb.), Ringsteadia (Ringsteadia) flexuoides (Qu.), Taramelliceras 
costatum (Qu.), T. pichleri (Oppel) and ?Idoceras aff. minutum Dieterich. 
The ammonites except for the first and . the last ones form an assemblage 
typical of the upper part of .the bimammatum Zone from tiJ,e Swabian Alb 
(see Zeiss 19'66). The species Ochetoceras .:marantianum is OOIIlSidered as 
typical of the bimammatum and hauffianum SubZlOnes (Cariou & al. 1971) 
and cited together w~th Epipeltoceras berrense from the hypselum Sub-
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wne by Zeiss (1966). The'species Glochiceras modestiforme (Oppel) and 
G. lingulatum (Qu.) appear in the bimammatum Zone and pass into the 
planula Zone (Ziegler 1958, Zeiss 19·66), where the latter becomes very 

Table 2 

Stratigraphic ranges of ammonites occurring in the Oxfordian deposits of the SW 
margin of the Holy Cross Mts 

Ammonites occurring in: m - martae Zone, c - cordatum Zone, 'p - pttcatUts Zone, pIt -
pttcatilts or transversartum Zone, t - transversarium Zone, b - bifurcatus Zone, bm - bi­

mammatum Zone. 

~, _ M •• boro , 

~.o~i.to. ,~ 

Holcophylloc'.,r •• z·1gnod1lnulI /d'orblgny/ .. 
s~rbyc.r •• tort~.ulc.tu. Id" orblgnYi .. 
Hltllytoclr •• orblgnyl /Lorlo1/ 

CrenicI"" rengglr1 IDppal/ ... . .. 
Cr.nielr.' cren.tuII /Brugul.re' .. 
Tlr ••• ll1e.rle· I .. govt.n •• ~ •• nn.t 

:rlr ••• l1icer ••• 1nlx /Bukowekl/ .. 
Tlr ••• Uicar •• nycUh /Bukowlk1/ .. 
T8r ••• lllelr •• p .. udoculltuM /Bukonki/ .. 

Tlre •• llielr •• anlr iOPPI1/ .. .. .. .. .. .. .. 
Tlr ••• llic.I .... dlntolJrlltul /Qulnetldt/ .. 

T~r ••• lllc.r •• p.,.udat rlchlnotul . HOlder 

. rl,.,.,111clr •• ro •• nl Id, Ri.zl •• '. 
T.r ••• lli,e.r •• axt~rnnodo.ua 100rnl • 
T.r •• allicar.a eostatu. IQuenat.dtl ,. 
T.r •• elliear .. pichl.ri IOppall • • • 
Streb11t •• unu~lob.tu • . frotho /Dpp.l/. 
Hacticocer •• punctatue /Sttlhl/. • • • • . 
Naoc.apylit •• d.bont.r:tua dd.onunu. /Oppal/ • 
Neac •• pyl'ita. daaont.nu. halvaticua f.J •• nnac/. 
N.oc •• pylic •• . villaral /Rolli.r/ •• ~ ' . • . 
N.oprionoc.'r •• l.utling.n.· •. /RolU.r/ ." •• 
Och.toc.re~ ·canel1culatu. Iv .• Buch/ •• 
Oct..tacani. h1ap~dUo,..a /Font.n~aa/. 
·o.,.toc.r .... rentlanua /d·orblgnv/ • ' . 
TrI •• r9~n1t •• tr~ruI,..tu. /Opp.~/ • 
"Glochlcar •• /Coryc.r .. / di .. tortu. /Bukowaki/. 
'Glochlc.r •• /Coryc.r •• / canal. !Qu.n.tadtl •• 
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"Quanatadtocei-••. o.ph.loid •• /Sowerby/ 
Qu.n.t.dtocar •• ap. ,_ .... , •• :" • • - , 
Cardiacare. /ScerburgIc.ra./ .e.rburg." •• /young & Bird/ • 
c..-diacar •• js·c:lirbur.gicar •• , bukow.kl,i Hair •• 
Cardioc.ra. /Scarburgica~ •• ' h.reonicua M.lra 
C.rdioc.r •• /Scarburgicer.a/ aj,rabil. Arkall 
card1~c.ra. /Sc.rburg1car •• / ap. • ••••• 
C.rdlocar •• /VartabrIcaru, .!tu •• ratue Arkan. 
Cardioc.r •• /Vortabric.rn, . q~.dr.r~u. var. filatu. Arkell 
C.rdiac.r •• /V.rubricara./ coaUc.rdf. var.vulg.,. Arkell. 
Cardioc.r •• ,C.rdiac.r •• ' ••. htonen •• Arkell ••• 
c.rd1oee,.. /Clilrdioc.r •• / para.cana Buck •• n ••• 
C.rdiac.r •• ' /Scot!c.rdiocar •• i axpoaHue Bucka.n. 
C.rdiocar •• /Scotic.rdiocera./ •• trigaru. Buck •• n 
Cer.diocar ••. ,lScotic.rdioc.r •• / .p. ........ • . 
Cardioc.ra. /ple •• atocer •• / tanuiatriatu. Sori.ajak 
Cilll~dioc.r •• ~l •••• tocaras' cf.- popian1.".a /BOden/. 
Gali.thicarea 'Golia~hit.a' gaI1athus /d"Orbigny/ 
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________ Me.bore 

A •• onite. . ~ 

H:1roephinctea .irue /Bukowskl/.. .. .. 
M1rolph1nctie frickensis /Hoes chI ... 

Hiro8phincr ••• pO' A .. .. .. .. .. .. "." 

H1rolphinct •• ap. B .............. .. 

Aapldocer •• /Eu •• pldocer •• ' . oval" Neu •• nn 
Aepidocera" /Eu •• pldocere./ 'douv11l.1 Collot .. 
Para.ad.kindle arduannene18 /d"'Orblgny/ 
P.arawedekind1a chaffett /Loriol/ .. 
Rura1car •• bodeni /Prie.erl .......... .. 
Rure1cer.a .pO' A .................... .. 
Paltocerato1d •• conatentii Id"OrblgnY/~ 
pelt6aorphit •• athletold •• /Lehu •• n/ ~ ~ 

"'Peitoaorphl tee augen11 /Raapail/.. .. 

Pal.to.orphlt •• aubeugen11 Arksll ..... 
Peltoaorphlt •• hoplophorue Buckmen. .. '. 
Par1eph1n·ct •• /proloaph1nct •• / clarolnontanul Bukow8kl 
Per1lp1'!1nctee /prosoaph1ncte./ •• zuNLcus BukoWBk1 •• 
Per1ephinct •• /Proeoeph1nctea/ coneoc1atua Bukowtlki • 
Par1eph1ncte. /Properi.ph1nctee/ aff. bernenei. Lor101. 
p.r1sphinct" •• /pr:operlsph1nctee/ ep ............ .. 
Per1sph1nctea /Al11gat1cGr •• , 8p ... ~ ........ .. 

Per1.ph~nctee /Kranaoaphinctes/ decurran. e!Jcklll~n 

Per1ephlnctee . /Kranaoaph1nct •• ' cyr11l1 Neu.ann • 
Per1ephlnct •• /Kranaoaphinct.e/ ef .. prollilcu. Bukoweki. 

P.r1.ph1n~t.e ./Kranaoephinct •• / sp ... ....... . .. .. 
p.risph1nctaa /Ari~phln.ct.a, •• xl.us /Young &. Bird/. 

P.riaph1nct •• /Ariaph1nct •• / sp. 
p:er1eph1nct3. /Otoeph1nct.3/ ap. ·A 
Per1eph1ncte. /Otoephinct •• V sp. B 
Per1sphinctH /Otosph1nct •• / sp. C 
Por1eph1nctaa /Oichotoftlosph1nct.e/ dybowakii S1e.1r.dzk1. 

'. 

Per1eph1nctea /Dichotolloeph1nct.el alilabath •• d. Riazoo ... . 
P.r~8ph1nct.o /Dichotollosphinct •• / a.x gr. werts. Bukow.ki 
·Per1sphinct •• /porisphinct •• / aletus En.y .......... . 

. PlI!rlaph1ncte. /per1.phinct.a/ lAart.lll /Oppel/ .......... .. 
Perisph1nc·t •• /parisph1nct •• / lIalinowsk •• Brochw1cz-Lew1ilsk1. 
Par1ephinctoB /P.ri.ph1nc~.a/ .x gr . var1ocoltatua. /Buckland/ 
Par1eph1nctaa /periephinctes/ ap ................. .. 
Peri.ph1nctee /D1chotolilocer •• / b1 furcato1daa En.ay .. . 
Perlaphlnct •• /Dlch~.to.ocera.1 b1 furcat'ue /Quanetadt/ 
Periaphlnct •• /D1chotollloce r •• / . ap.. .. .. .. .. .. .. .. 
P.r1eph1ncta. /L1o.phlnct •• / cf. barll.ri Loriol. 
Subdi.coeph1nc:tes /Subd1scoeph1nct •• / Bp ...... .. 
Subdiscosphincte. sp ........... ~ .......... .. 
Nebrod1t.a /Paaa.ndorfe·r1a, cf. ziegleri Brochw1cz-Lewinak1 

Nabrodit •• IPse.endorferia/. ep. A ............ .. 
Onhosph1nctes j?Pseudorthoeph1nctea/ ap ..... . 
Ring.te.die /R1ngeteadia/ flexuo1dae /Quanetadt/. 
M1crob1plic •• it1crob1plex /Quenatedtl 

H1crob1plic.e ap.. • .. .. • • • • .. 
?Idocar •• eff ... inutuM Diet.rich 
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oommon (Kutek & Wierzbowski 1974). The species Ringsteadia flexuoides 
(Qu.), common in the planula Zone, ;is also known from the bimammatum 
Subzone (Wierzbowski 1970). Co!IlStrictions visible 0il1 the outer whorl of 
the specimen figured (pI. 8, Fig. 6) axe k'I1Iown to be marked on earlier 
representa'tives of that speoi·es (Dr. A. Wierzhowski, oral inf.). The speci­
men described ras ?Idoceras aff. minutum Dieter;ich isactuaily very close 
to the species I. minu~um Dieterirch, differilIlg in ,the l'ack of ¥entral smooth 
band typical of the. genus Idoceras. Specimens described as Idoceras (?) 
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sp. were described by Zeiss (1966) and KairVe-COrVIDus (19;66) from the 
'bimammatum Zone or the bimammatum-planula junction beds. 

It follows from the above analysis that the Siedloe Limestones oc­
curring from 185 to 300 m. above the top of the Gaizes helong to higher 
parts of the bimammatum Suboone. 

The thickness of the Upper Oxfurdian zones (250 m and about 330 m 
for thebimammatum and planula Zones, respectively) is valid in the case 
of the profiles without the Massive Limestones. When the Massive Lime­
stones are presenrt:the thickness 'Of the strata of the bimammatum Zone 
increases at the expense of the planula Zone. Thus it is most convenient 
to U:Sea summative thickness for both oones of the Upper Oxfordian, equal 
about 545--620 m (Fig. 7). 

REMARKS ON SOME AMMONITES 

The study on ammonite fauna f.rom theinv'estigated area was under .... 
taken to establish zonation of the Oxfordian using the existing biostrati­
graphic schemes. Oxfordian ammond.tes, and especially ,those ofa marked 
stratigraphic value, were often described in several excellent monographs 

, (e.g., Ar-kell 1935-1947, Enay 1966) therefore only some ammonites iden­
tified ('l'able 2) are figured her,e (Pis 1-10) ;and the descriptions a,re limit­
ed only to new forms or those found in stratigraphic poSition diff.erent 
from that hithel'lto assumed. 

SYSTEMATIC DESCRIPTIONS" 

Family Oppeliidae Bonarelli, 1894 
Subfamily Streblitinae Spath, 1925 

Genus STREBLITES Hyatt, 1900 
Streblites tenuilobatus frotho (Opp€l, 1962) 

(PI. 3, Fig. 13) 

1862. Ammon,itestenutlobatus Oppel; Oppel" p'. 160; PI. 5O,t F.ig. L 
1863. Ammonites frotho oppel;Oppe.r, p. 199: 
1964. Strebltteste'nuilobatu8 frotho(Oppel): Horoldt, p, '25, PI. 1,Figs 4---<i~ 

, ' Remarks., -'- The sPecies StreblitestenuiLobatus(Oppel}ls' Considered as des­
cenpant of the " species TarameHice'iras (StrebZitieeras) , externnoddsum(Dorn) (ef .. 
Htiroldt 1964, p. 32); however,there ,remained a large gap between thestratigraphic 
ranges of ,these species as, TaTt;LmeHiceras externnodosum(Porn) was ,not kno.wn to­
overpass the, bimammatum Zone, and StrebZites tenil.iZobatus ' (Oppel) not to o~cur 
in strata below the middle' part of the Lower Kimmeridgian. The specimen figured 
here was ' found in the bifureatus Zone. This record fills the gap between the , stra~ 
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tigraphic ranges of the two species and, at the same time, it indicates that StrebUtes 
separated from TarameHiceras much earlier than it was hitherto assumed. 

Occurrence. - The specimen Mt90 comes from Tokarnia village, Morawica 
Limestones, bifurcatus Zone. 

Family Perisphinctidae Steinmann, · 1890 
Subfamily Pseudoperisphinctidae · Schindewolf, 1925 

Genus MIROSPHINCTES Schindewolf, 1926 

The collection comprises several representatives of the genus Mirosphinctes, 
two of which are the largest hitherto recorded. They cannot be -accomodated in any 
existing species of that genus. The specimens are complete but single; that is why 
new specific names. are not proposed. 

Mirosphinctes sP. A 
(Pl. 4, Fig. 2) 

Dimensions: Diameter (S) = 57 mm; whorl height (W) = 19 mm; WIS =·0.32; whorl 
width tG) ",;, 18 mm; GIS = 0.32; width of umbilicus (P)= :!3 mm; PIS':: 0.45. 

Description. - Form evolute. Whorls only somewhat higher than wide, widest 
somewhat below the mid-height. Whorl sides slightly convex. Inner whorls sculpture 
typical of the genus Mirosphinctes .. Oomma-shwped ribs first appea'l'Iing at umbili- . 
cal margin, radial on sides, bifurcating and becoming slightly rectiradiate somewhat 
below · ventral, margin. Weak parabolic nodes sometimes originating . at the point 
of fur cation. Ventral side ornamented with slightly prorsiradiate, fine second-order 
ribs. Body chamber a half-whorl long, ornamented with ribs very slightly rectira­
diate on whorl sides and bifurcating earlier, just. al?ove the mid-height; parabolic 
nodes disappear. Perisiome is preceded by a distinct oonstrktion. 

Remarks. - This specimen seems most similar to Perisphinctes variabilis 
Lahusen (1883), from which it differs . in wider whorls· and regular subdivision of 
ribs on body chamber. 

Occurrence. - The specimen No. Mt215 comes from Wolica quarryroad, Marly 
Limestones (bed 2), mariae Zone or bukowskii Subzone of the cordatum Zone. 

Mirosphinctes sp. B 
'(PI. 4, Fig. 3) 

Dimensions: S = 57 mm; WIS = 0.35; GIS = 0.38; PIS = 0.40. 

Description. - Coiling evolute, umbilicus relatively narrow; the specimen is 
chunky, with somewhat convex whorl thickest at the mid-height. Ribs beginning 
at umbilical · wall, initially radial, somewhat rectiradiate from the mid-height; bifur­
cating and becoming prorsiradiate at the ventral margin,. Ventral side ornamented 
. With prorsiradiate second-order ribs. Body chamber comprising 3/4 of the last 
whorl, ornamented with weaker ribs; pOiIitof furcation shifted downwards to the 
mid-height. Peristome preceded by wide and deep constriction. 

Occurrence. - The specimen No . . Mt502 comes from Wolica quarryroad, Marly 
Limestones (bed 4), mariize Zone or bukowskii Subzone of the cordatum Zone. 

Subfami~y Perisphinctinae Steinmann, 1890 
Genus PERISPHINCTES Waagen, 1869 

Lower Oxfordian perisphinctids are still poorly known. That is why no 
equivalents for a large number of specimens from the collection were found in 
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the literature. Some of these specimens are figured (PI. 7), the remaining require 
a separate analysis. 

Perisphinctes (Properisphinctes) aff. bernensis Loriol 
(PI. 7, Fig. 1) 

Remarks. - De Loriol (1'8'98) described several small specimens representing 
inn.er whorls of different species under the name Perisphinctes bernensis. Arkell 
(1936) refigured the specimen presented by de Loriol (1898, PI. 5, Fig. 18 and 18a) 
as the lectotype of the species Perisphinctes bernensis. The same specimen was in­
terpreted as inner whorls · of Perisphinctes (Kranaosphinctes) promiscuus Buk. by 
Malinowska (1963). The specimen figured here displays inner whorls identical as 
those of de LorioI's specimens, differJng in 2.5 times larger dimeter, and essentially 
differing in outer whorls from Perisphinctes (Kranaosphinctes) promiscuus. Buk. The 
body chamber over a half of whorl long; peristome with thickened lip. 

Occurrence. - The specimen No. Mt503 comes from Wolica quarryroad, Marly 
Limestones (layer 4), mariae Zone or bukowskii Subzone of the cordatum Zone. 

Perisphinctes (Properisphinctes) sp. indet. 
(PI. 7, Fig. 4) 

. Remarks. - The specimen figured is lappeted. It is similar to Perisphinctes 
(Properisphinctes) latitinguatus Noetl:1ng in inner whorls, differing in markedly 
higher outermost whorl and flattened whorl sides. The author did not find any 
other simB&' form in the av,aiJ.,able liter,ature. 

Occurrence. - The specimen No. Mt500 comes from Wolica quarryroad, Gai­
zes (layer 111), mariae Zone . 

. ' Perisphinctes (Alligaticeras) sp. 
(PI. 7, Fig. 2) 

Remarks. - The specimen figured is close to that from the Creniceras renggeri 
beds (Lower Oxfordian),. erroneously assigned to the species Perisphinctes plicatilis 
(d'Orbigny) by de Loriol (1900, PI. 5, Fig. 17). 

Occurrence. - The specimen No. Mt187 comes from Wolica quarryroad, Marly 
Limestones (layer 8), bukowskii Subzone of the cordatum Zone. 

Subgenus OTOSPHINCTES Buckman, 19.26 

In the author's collection there are 5 representatives of the subgenus· Otosphin­
ctes; all these specimens. are derived from lower parts of the plicatilis Zone. The 

. specimens figured (PI. 7, Figs 3 and 5; PI. 8, Fig. 7) are lappeted. The speciesPeris­
phinctes (Otosphinctes) sp. A (PI. 8, Fig. 7) represents the group of coarsely ribbed 

'forms close to the species Perisphinctes (Otosphinctes) ouatius (Buckman) and P. 
(0.) magnouatius Arkell. 

The specimen regarded · asPerisphinctes (Otosphinctes) sp. B (PI. 7, Fig. 5) 
is close to P. (Otosphinctes) paturattensis Loriol, differing in shallower constrictions 
and in some details of ornamentation of the body chamber. 
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Genus ORTHOSPHINCTES Schi-ndewolf, 1925 
Orthosphinctes (PseudorthosphinctfJs?) sp. 

(PI. 9) 

DimensiOns: S= 170 mm; WIS = 0.24; G/S = 0.23; PIS = 0.56. 

number of ribs 58 56 S4 52 
B7 I 
52 

diameter 170 152 130 122 

Remarks. -The specimen displays ~everal features typical of the subgenus 
Pseudorthosphinctes (cf. diagnosis given by Enay, 1966, p. 519), som4i!what differing 
in the trend of rib curve. Dimensions and rib curve appear similar to Perisphinctes 
(Arisphinctes) ex gr. cotov"Ui (Sim.). These observations give further support to the 
phylogenetic relationships between the subgenera Perisphinctes (Arisphinctes) and 
Orthosphinctes (Pse"Udorthosphinctes) recently postulated by Brochwicz-Lewiilski & 
R6zak (1975). 

Occurrence. - The spedmen No. MtlOO comes from Tokarnia village, Morawica 
Limestones, bifurcatus Zone. 

Subfamily Idoceratinae Spath, 1924 
Genus NEBRODITES Burckhardt, 1910 

N ebrodites (Passendorjeria) sp. A 
(PI. 8~ Fig. 10) 

. . 

Dimensions : S = 66 ~m; W/S = o.i!I4; G/S = ?0.15; PIS = 0.56. 

diameter . L~~~~--,--4.6-1 
number of ribs I 59 I 57 J 53 I 52 

Remarks. - The specimen represents the subgenus Passendorferia Brochwicz­
-LeW'iilski, 1973, but it differs from an the species hitherto described. It seems close 
to. Nebrodites (Passendorferia) birmensdorfensis (Moesch) from which it differs in 
heavier sculpture, point offurcation situated lower .on the whorl side, and in 
smaller number of single ribs. . 

Occurrence. - The specimen No. Mt43 was . found west ofWolica, Morawica 
Limestones, bifurcat"Us Zone. 

Family Aspidoceratidae Zittel, 1895 
SU'bfamilyPeltoceratinae Spath, 192~ 

G€IIL'Us.RURSICERAS Buckman, 1919 
Rursiceras sp. A 

(PI. 5; Fig. 8) 

Remarks. - The specimen is presumably an intermediate form, in the evolu­
tionary series (cf. Prieser 1937, p.131)· that lies between R.ursiceras reversum (Lec­
kenby) and RUTsiceras bodeni (Prieser). It differs from the former species in lower 
point of furcation of ribs on inner whorls and exclusively single ribs on the outer 
whorl, and from the latter species - in more loosely spaced and coarser ribs and 
more rounded whorl section. 
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Occurrence. - The 'specimen No. Mt4l53· comes from' Wolica quarryroad,Marly 
Limestones (layer 2), mariae Zone or bukowskii Subzone of the cordatum Zone; 
Mt 609 and Mt 615 - from Lasocin, Marly Lime.stones, cordatum Zone. 

Institute of GeoLogy 
Dj the Warsaw University 
At Zwirki i Wigury 93 

02-089 Warszawa, PoLand 
Warsaw, September 1976 
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STRATYGRAFIA OKSFORDU POŁUDNIOWO-ZACHODNIEGO OBRZEZENIA 
MEZOZOICZNEGO GóR SWIĘTOKRZYSKICH 

(Streszczeme) 

Przedmiotem pracy jest stratygrafia utworów oksfordu odsłaniających się w po­
łudniowo-zachodnim obrzeżeniu. mezozoicznym GórSwiętokrzyskich (por. fig. 1). Wy­
dzielono następujące nieformalne jednostki litostratygraficzne: gezy wapniste, wa­
pienie margliste, wapienie siwe, wapienie morawickie, wapienie skaliste, wapienie 
siedZeckie, oraz wapienie kredowa te. Ostatnią z wymienionych jedriostek, jak i młod­
sze (por. fig. 4) przyjęto zgodnie z wcześniejsz~i wydzieleniami J. Kutka (1'968). 
Podano charakterystykę litologiczną i facjalną wydzielonych . jednostek (por. fig. 
2--.3 oraz 5). 

Na podstawie bogatego zbioru amonitów (por. tab. 1~2 oraz pl. '1-10) wyróż­
niono szereg poziomów biostratygraficznych oksfordu. W oksfordzie dolnym wyróż­
niono poziomy mariae i cordatum. W tym ostatnim poziomie wyróżniono podpoziomy 
bukowskii, costicardia i cordatum (patrz fig. 6), nawiązując tYm samym do podziału 
stosowanego powszechnie w Europie. W oksfordzie środkowym i gó~nym wyróżnio­
no submedyterańskie poziomy: plicatiLis, transversarium, bifurca,tus i bimammatum. 
Po raz pierwszy na badanym obszarze znaleziono amonity reprezentujące ostatni 
z wymienionych poziomów. Wyróżnione jednostki litostratygraficzne skorelowano 
z jednostkamI biostratygraficznymi (fig. 7). 

PLATE 1 

1 HolcophyUoceras zignodianum (d'Orbigny); Specimen No. Mt305, Wolica ·quarry­
road, Marły Limestones (layer 8). 

2-3 Sowerbyceras tortisuZcatum (d'Orbigny): .2 - Mt97, Wolka qurarryroad, Gaizes 
(layer 1);3- Mt155, Siedlce quarry, Siedlce Limestones. 

4-5 Glochiceras (Coryceras) modestiforme (Oppel): 4 - Mt413, Siedlce quarry, Siedlce 
Limestones; 5 - Mt70, Wolica quarry; Siedlce Limestones. 

6-7 Creniceras renggeri (Oppel): 6 - Mt262, Wolica quarryroad, Marly Limestones 
(layer 2); 7 - Mt642, the same locality, (layer 4);both X2. 

8-9 Creniceras crenatum (Bruguiere): 8 - Mt6, Wolka quarryroad, Marly Limesoo­
nes (layer17); 9 - Mt425, Wola Morawicka quarry, Marly Limestones; both X 2. 
10 Lissoceratoides erato (d'Orbigny);Mt287, Wolica quarryroad, Mady Limestones 

. (layer28). 
11 Neocampylites delmontanus helveticus (Jeannet); Mt363, Mieczyn quarry, Marly 

Limestones. 
12 NeocampyHtes villersi (Rollier); Mt362, Wola Morawicka quarry, Marły Limesto­

nes. 

PLATE 2 

1-3 Neoprionoceras lautlingense ' (Rollier): 1 - Specimen No. Mt358, 2 - Mt360, 
both fram south of Brzeziny, Mo.rawica Limestones; 3 - Mt249, Wo!ica quarryroad, 

Morawica Limestones. 
4-.6 Ochetoceras marantianum (d'Orbigny): 4 - Mt58, 5 - Mt13, 6 - Mtl9, all from 

Siedlce quarry, Siedlce Limestones. 
7 Trimarginites trimarginatus (Oppel); Mt416, Morawica quarry, Morawica Limesto­

nes. 
:8-9 Ochetoceras canaliculatum (v. Buch): 8 - Mt353, Wielebnów, Morawica Limes­

tones; 9 -: Mt82, Tokarnia quarry, Morawica Limestones. 
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1-2 TarameUiceras argoviense Jeannet : 1 - Specimen No. Mt17, Wolica quarryroad, Gaizes (layer I); 2 - Mt370, Wolica quarryroad, Marly Limestones (layer 3). 
3-4 TarameUiceras minax (Bukowski): 3 - Mt383, Mieczyn quarry, Marly Limestones; 4 ~ Mt616, Lasocin, Marly Limestones. 
5 TarameUiceras nycteis (Bukowski); Mt203, Wolica quarryroad, Marly Limestones (layer 28). ' 
6 TarameUiceras pseudoculatum (Bukowski); Mt372, Wolica quarryroad, Marly Limestones (layer 38). 
7 TarameUiceras romani (de Riaz) ; Mt312, Mieczyn quarry, Morawica Limes tones. 
8 TaiameUiceras pseudotrachinotum Holder ; Mt402, Morawica, Morawica Limestones (8b shows inner whorls of the specimen presented in 8a). 
9 Taramelliceras dentostriatum (Quenstedt) ; Mt48, Wolica quarryroad, Morawica Limestones. 
10 TarameHiceras anar (Oppel) ; Mt32, Wolica quarryroad, Morawica Limestones. 
11-12 TarameHiceras externnodosum (Dorn): 11- Mt396, Morawica quarry, Morawica Limestones; 12 - Mt390, var. mediocris Holder, west of W1olica, Siedloe Limestones . 
13 Streblites tenuilobatus frotho (Oppel); Mt90, Tokarnia village, Morawica Limestones. 
14-18 TarameUiceras costatum (Quenstedt): 14 - Mt67, 15 - Mt412, 16 - Mtl62, 17 - Mt265, 18 - Mt4, all from Siedlce quarry, Siedlce Limestones., 
\9 Tg.rameHiceras pich~eri (Oppel) j Mt7, WQlica quarry, Siedlce Limestones. 
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1 Mirosphinctes frickensis (Moesch) ; Specimen No. Mt327, Wolica quaryroad, Mar~y Limestones (layer 2). 
2 Mirosphinctes sp. A; Mt215, Wolica quarryroad, Marly Limestones (layer 2). 

13. A. MATYSA., PLo 4 

3 Mirosphinctes sp. B; Mt502, Wolica quarryroad, Marly Limestones (layer 4). 
4...J,j Parawedekindia arduennensis (d'Orbigny): 4 ..,.... Mt490, Mieczyn quarry. Marly Limestones; 5 - Mt146, Wolica quarryroad, Marly Limestones (layer 24). 
6 Rursiceras bodeni (Prieser); Mt480, Mieczyn quarry, Marly Limestones. 
7 Peltomorphites athletoides (Lahusen); Mt457, Wolica quarryroad, Marly Limestones (layer 4). 
8 Peltomorphites subeugenii Arkell; Mt242, Wolica quarryroad, Marly Limestones (layer 8). 
9 Peltoceratoides constantii (d'Orbigny); Mt22, Wolica quarryroad, Marly Limestones (layer 22). 
10 Peltomorphites hoplophorus Buckman; Mt245, Wolica quarryroad, Marly Limestones (layer 36). 
11 Aspidoceras (Eu.aspidoceras) dou.villei Col1ot; Mtl, Wo.lica quar.ryroad, Mady Limestones (layer 24). 
12 Aspidoceras (Eu.a$pidoceras) ovaZe Neumann Mt452, Wolica quarryroad, Marly Limestones (layef l~). 
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1 Mirosphinctes mirus (Bukowski); Specimen No. Mt600, Mieczyn quarry, Marly Limestones. 
2-3 Perisphinctes (Prososphinctes) consociatus Bukowski: 2 - Mt186, Wolica quarryroad, Marly Limestones (layer 26); 3 - Mt640, the same locality (layer 20). 
<l Perisphinctes (Prososphinctes) mazuricus Bukowski; Mt221, Wolica quarryroad, Marly Limestones (layer 22). 
5 Perisphinctes (Prososphinctes) claromontanus Bukowski; Mt516, Wolica quarryroad, Marly Limestones (layer 27). 
6-7 Rursiceras bodeni (Prieser): 6 - Mt126, Wolica quarryroad, Marly Limestones (layer 26) ; 7 - Mt233, the same locality (layer 28). 
8 Rursiceras sp. A; Mt453, Wolica quarryroad, Marly Limestones (layer Z). 
9 Peltoceratoides constantii (d'Orbigny); Mt157, Wolica quarryroad, Marly Limestones (layer 2). 
10 Peltomor:phi tes eU(lenii (Raspail) ; Mt1281 Wolica quarryroad, Marly Lime;;tones (layer 4). 



1 Amoeboceras ovale (Quenstedt); Specimen No. Mt223, west of WOlicli, Morawica Limestones. 
2Cardioceras (Plasmatoceras) tenuistriatum Borissjak; Mt260, Tokarniq.::quarry; Grey Limestones. 
3 Cardioceras (Scoticardioceras) expositum Buckman; Mt229, south of Brzeziny, Morawica Limestones. 
4. Cardioceras (Cardioceras) costicardia Buckman var. vulgare Arkell~ Mt272, Wolica quarryroad, Marly Limestones (layer 44). 
5 Cardioceras (Vertebriceras) quadrarium Buckman var. filatum Ar.kel1; Mt329, Mieczyn quarry, Marly Limestones. 
6 Cardioceras (Cardioceras) persecans Buckman; Mt352, Wielebn6w, Marly Limestones. 
7 Goliathiceras (Goliathites) cyclops Arkell; Mtl4, Wolica quarrYl'oaq, Marly Limestones. 
8 Goliathiceras (Goliathites) goliathus (d'Orbigny); Mt25, Wolica quarryroad, Marly Limestones. 
9 Cardioceras (Cardioceras) ashtonense ArkeU; Mt74, Tokarnia village, Marly Limestones. 
16 Cardioceras (Vertebriceras) aUumeratum Arkell; Mt259, Wolica quarryroad, Marly Limestones (layer 30). 
11 Cardioceras (Scarburgiceras) bukowskii Maire; Mt339, Wolica quarryroad, Marly Limestones (layer 16). 
12 Cardioceras (Scarburgiceras) scarburgense (young & Bird) ; Mt200, Wolica quarryroad, Gaizes (layer III or I) . 
13 Quenstedtoceras mariae (d'Orbigny); Mt78, Wolica quarryroad, Gaizes (layer III or I). 
1'4 Quenstedtoceras omphaloides (Sowerby); Mt118, Wolica quarryroad, daizes (layer Ill). 
1-5 Cardioceras (Scarburgiceras) harmonicum Maire ; Mt322, Wolica quarryroad, Marly Limestones (layer 1 or Z). 
16 Caraioceras (Scarburgiceras) mir"bUe Arkelli Mtl17, Tokarnia quarry, Marly Limestones. 13 • .f\. MATYJA, p~, 6 
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1 Perisphinctes (Properisphinctes) aff. bernensis Loriol ; Specimen No. Mt503, Wolica quarryroad, Marly Limestones (layer 4). 
2 Perisphinctes (Amgaticeras) sp. ; Mt187, Wolica quarry.road, Marly Limestones (1ayer 8). ' 
3 Perisphinctes (Otosphinctes) sp. C; Mt596, south of Brzeziny, Grey Limestones. 
4 Perisphinctes (Properisphinctes) sp. indet.; Mt500, Wolica quarryroad, Gaizes (layer IlI). 
5 Perisphinctes. (Otosphinctes) sp. B; Mt573, north of Przymiarki, Morawica Limestones. 
6 Perisphinctes (Kranaosphinctes) cyrilli Neumann; Mtl80, Wolica quarryroad, Marly Limestones (lay.eF 19). 
7 Perisphinctes (Kranaosphinctes) dec'Urrens Buckman; Mt641, Wolica quarryroad, Marly Limestones (layer 2). 
11 P e7'isphinctes (Ar isphinctes) maxim'Us (Young 1& Bird); Mt21, Maleszowa, Morawica Limestones. 

:13. A. MAT'lJA,J>L. 7 
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1 ?Idoceras aff. minutum Dieterich; Specimen No. Mt156, Siedlce quarry, Siedlce Limestones. 
2-3 Microbiplices microbiplex (Quenstedt):2 - Mt129, 3 - Mt2; both from Wolica quarryroad, Morawica Limestones . 
4-5 Perisphinctes (Dichotomoceras) bifurcatus (Quenstedt) : 4 - Mt604, Wola Morawicka quarry, Morawica Limeston~s; 5 - Mtl08, the same locality. 
6 Ringsteadia (Ringsteadi a) flexuoides (Quenstedt); Mt54, Siedlce quarry, Siedlce Limestones. 
7 Perisphinctes (Otosphinctes) sp. A; Mt49, north of Przymiarki, Grey Limestones. 
8 Perisphinctes (Dichotomosphinctes) dybowskii Siemiradzki; Mt87, Tokarnia village, Grey Limestones. 
9 Perisphinctes (Dichotomoceras) bifurcatoides Enay; Mt567, Mieczyn quany, Morawica Limestones. 
10 Nebrodites (Passendorferia) sp. A ; Mt43, west of Wolica, Morawica Limestones. I , " 
11 Perisphinctes (Dichotomosphinctes) elisabethae de Riaz ; Mt57.5, south of Wola Morawicka, Morawica Limestones. 
l~ p~risphinctes (Peris:phinctes) maLinowskae Brochwicz-Lewinski; Mt588, Krasnowicka Hill, MOfl;l.wica Limestone:>, 

B. A. MA'i'yjA, Pt.. Il 
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Orthosphinctes (? Pseudorthosphinctes) sp. ; Specimen No. MtlOO, Tokarnia village, 
Morawica Limestones; slightly reduced 
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Perisphinctes (Perisphinct es) marteZ!i (Oppel) ; Specimen No. Mt538, south of Brze­
ziny, Morawica Limestones; slightly reduced 
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