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of the Oxfordian and Kimmeridgian of Poland 

ABSfRACT: The dinollage11ate cyst biostratigraphy of ammorute-dated Oxfordian and Klm
meridgian samples from Centra1 Poland is presented. The dinoflagellate cysts are correleled with 
the Danish/English zonation established by DAVEY (1979, 1982), WOOU.AM & RIDING (1983) and 
emended by Nmm..HANSEN (1986), RIDING & THOMAS (1988), and the Author (POULSEN 1991a). 
Dinoflagellate cysts from the Bimammatum and Planula Zones in Poland confirm the correlation 
of these two zones with the Rosenkrantzi and Baylei Zones. Kimmeridgian dinoflagellate cysts 
from an upper part of the Divisum Zone to a lower part of the Mutabilis Zone in Poland indicate 

correlation with the mid-Mutabilis Zone of England. 

INTRODUCTION 

This paper presents partial results from a palynological and biostratigrap
hic study of the Late Jurassic of Poland. Here is the analyses of the Oxfordian 
- Kimmeridgian interval described. The study was part of a Ph.D. project to 
establish a dinoflagellate cysts zonation for the Jurassic deposits in Denmark 
(i.e. the Danish Subbasin sensu lato). 

Detailed dinoflagellate cyst zonations of the Jurassic published so far 
have been mainly from the British Isles. The English Jurassic zonation 
established by DAVEY (1979), WOOLLAM & RIDJNG (1983) and N0HR-HANSEN 
(1986), and later emended by RIDING & THOMAS (1988) and the Author 
(POULSEN 1991a), was applied by POULSEN (1992a) to the marine sequences 
in Denmark. The zonation was further correlated with the Late J urassic 
rocks of Poland and several of the established zonal units were recognized 
there. 

The purpose of this paper is to describe the dinoflagellate cyst assemb
lages recorded from the Oxfordian and Kimmeridgian of Poland, to correlate 
them with the zonation established for the Danish/English area, and compared 
them to those recorded from Denmark (POULSEN 1991a, 1992b, c). 
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THE STUDIED MATERIAL 

The dinoflagellate cysts described in this paper come from outcrops 
and boreholes in the Mesozoic margin of the Holy Cross Mountains, 
the Cracow - Wielun Upland, and the north-western part of the Kujawy 
Sector of the Mid-Polish Antic1inorium, which are areas amongst the 
most suitable for the study of the Oxfordian and Kimmeridgian sequence 
in Poland (see Text-fig. 1). Details of the samples are given separately 
(POULSEN 1989). 

About 90 Oxfordian and Kimmeridgian samples from outcrops and borehole cores were 
collected with reference to the standard ammonite zonation for the area. The lithologies include 
limestones, marls and mady siltstones. The preservation of the dinoflagellate cysts is usually good. 
However, 38 outcrop samples from the Oxfordian were barren, probably due to weathering. 

The studied material has been obtained using the preparation technique presented by the 
Author elsewhere (POULSIlN &·al. 1990). 

The standard ammonite zones are here treated as chronostratigraphic 
units (see CALLOMON 1984, WIMBLEDON & CorE 1978). The ammonite zones are 
referred to by the species name alone, e.g. Tenuiserratum Zone, but where the. 
dinoflagellate cyst zones are used, this is indicated by the full binom, e.g. the 
Endoscrinium luridum Zone. 

DINOFLAGELLATE CYST ZONATION 

In this study two of the Oxfordian-Kimmeridgian Danish/English zones 
and most the subzones of these. two zones were recognized. 

The Scriniodinium crystallinum Zone (Sc) and its subzones were defined 
by WOOLLAM & RIDING (1983) and emended by RIDING & THOMAS (1988). The 
upper boundary of the zone was emended by POULSEN (1991a). 

The Endoscrinium luridum Zone (El) was defined by WOOLLAM & RIDING 
(1983) and two subzones, the Stephane1ytron scarburghense Subzone and the 
Perisseiasphaeridium pannosum Subzone introduced by N0HR-HANSEN (1986). 
The zone and its subzones were emended by RIDING & THOMAS (1988) and 
POULSEN (1991). 

The base of the Volgian Glossodinium dimorphum Zone (Gd) is men
tioned here fore the sake of completeness in the B1ogie-Nadzieja borehole. The 
zone and its subzones are defmed by WOOLLAM & RIDING (1983) and emended 
by RIDING & THOMAS (1988). 
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ASSEMBLAGE CHARACfERISTICS 

BARCIN-PAKOSC 

The Barcin-Pakosc-3 borehole is located in the north-western part of the 
Kujawy Sector of the Mid-Polish Anticlinorium, about 30 km south of 
Bydgoszcz. The stratigraphy of the area is described in MATYIA & WIERZBOWSKI 

(1981), and MATYIA & al. (1985). The studied interval of the borehole is dated by 

•
' 1HHtEB2 r--13 ~4 ~5 IElffiffi L-.J ~ L.d 

Fig. 1. Map of Central Polish Uplands (inset offers their location in Poland, the 
Barcin-Pakosc borehole including) 

J - Paleomic,:Z '- Mesomic, older than UppC2' J urassic, 3- UppC2' Jurusic, 4 - Cretaceous, 5 - Middle Miocene (Badenian) of the 
FonH:arpathian Depression 

HOLY CROSS MOUNTAINS: M - Malogoszcz Quarry, B-N - Blogie-Nadzieja borehole, 
S - Szadkowice borehole, T - Trojanow borehole, 0-Guz6w borehole, W - Wierzbica Quarry, 

B -Baltow 
CRACOW-WJELuN UPLAND: K - Kobylczyce borehole 
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ammonites as the Hypse1um Subzone of the Bimammatum Zone (MATYJA & al. 
1985). 

The Syslematophora group, composed mainly of S. areola/a, Gonyaufacysla jurassica, and 
Sentusidium rioultii dominates the dinoflagellate cyst assemblage. The Epiploshaera group and 
Rhynchodiniopsis cfadophora constitute also common elements of the assemblage. 

The presence of Clenidodinium ornalum together with Occisucysla balja indicates the 
Scriniodinium crystallinum Zone, Subzone c, and the abundant occurrence of G.jurassica is also 
characteristic of this age. 

The sample (at 137.4 m) is from marly-siltstones of the Lyna Formation. It yielded the 
following cyst-assemblage: 

Adnatosphacridium cauUeryi 
Barbatacyota brcvispinosa 
Barbatacyota crebc:rbarbata 
Barbatac)".ta pilosa 
Barbatacysta verrucasa 
Olytroeispluu:ridia diytrocides 
Ocistosphaeridium polytridium 
Ocistosphaeridium? tribulifcrum 
Cometodinium sp. I 
Compositosphaeridium polonicum 
Cribroperidinium granulatum 
Ocnidodinium omatum 
ElIipsoidictyum cindum 
Endoscrinium galeritum 

BLOGIE-NADZIEJA 

Endoscrinium lucidum 
Epiplosphaera arcolata 
Epiplosphaera bireticulata 
Epiplosphaera goehtii 
Epiplosphaera reticulospinosa 
Esdlarisphaeridia pelionense 
Esdlarisphaeridia jlOcockii 
Foraminiferans innerlinings 
Glossodinium dimorphum 
Gonyaul8cysta eiscn8ckii 
Gonyaulacysta jurassica jUtassica 
Hcslertoni8? peUucida 
Hystridiosphacrina orbifera 
Mendicodinium grocnlandicum 

OecisuC)"Sla balia 
Prolillosphacridium anasillum 
Prolitosphacridium parvispinum 
Rhynehodiniopsis c1adophora 
Seriniodinium crystallinum 
Scntusidinium rioultii 
Sirmiodinium grossi 
Stiphrosphacridium sarjeantii 
Systematophora areolata 
Systematophor .. pcniciUata 
Systcmatophora valensii 
Tacniophora iunctispina 
TubotubercUa apatela 

The Blogie-Nadzieja borehole is situated in the north-western margin 
of the Holy Cross Mountains, about 25 km west of Opoczno. The Autis
siodorensis Zone and the Klimovi Zone are recorded by MATYJA & al. 
(1988), the major part except for the top of the Autissiodorensis Zone is 
however only tentatively recorded as corresponding to the Autissiodorensis 
Zone and/or the Eudoxus Zone in the middle to lower part of the studied 
interval. 

The species Sublilisphaerdl inaffecta occurs regularly in all ofthe samples and at 110.7 m it 
accounts for more than 50% of the assemblage, whereas Sublilisphaera? paeminosa only occurs 
sporadically, and Gonyaulacysla jurassica does commonly up to a level just below the top of the 
Autissiodorensis Zone. The species Rhynchodiniopsis cfadophora is recorded infrequent to frequent 
in the assemblages. The Cribroperidinium suite, including related genera, e.g. Tehamadinium, 
quantitatively represent a large percentage of the assemblages. The Senlllsidinium suite, Escharisp
haeridia spp., and Epiplosphaera spp. are also commonly represented. Chorate cysts including 
Systematophora spp., Perisseiaspaerdium spp., Cleistosphaeridium spp. occur regularly in the 
assemblages. The presence of several specimens of the Australian species Doflodinium sinuosum is 
noteworthy as this species has not hitherto been recorded in Europe. 

The species Endoscrinium luridum has its last occurrence latest in the Autissiodorensis Zone, 
indicating the top of the E. luridum Zone. 

The last occurrence of S.? inaffec/a is found in the early part of the Klimovi Zone. In the 
southern part of the North Sea this species is recorded in the early part of the Elegans Zone (Cox 
& al. 1987), equivalent to the Glossodinium dimorphum Zone, Subzone a indicating that the base 
of KIimovi and Elegans Zones correlate. 

The highest samples are from marly silts tones of the KIimovi Zone (at 37.5 m) and of the 
Antissiodorensis Zone (at 49.8 m). Still lower, the samples have been taken from marls and marly 



DlNOFLAGELLATB CYSTS 255 

limestones of the Autissiodorensis and Eudoxus Zones (samples at 87.5 rn, 96.1 rn, 110.7 rn and 
. 117.4 rn). These samples yielded the following cyst assemblages: 

AldO"'" dictyota (22.0 m) 
Aldorfia spp. (117.4 m) 
Ambonosphaera spp. (28.2 m) 
Ambonospbaera? staffmensis (7.0, 28.2, 37.5, 49.8, 117.4 m) 
Amphorula metaelliptica (87.5 m) 
Amphorula spp. (49.8 m) 
Aptoodinium granulatum (28.2 m) 
Apteodinium nuciforme (22.0, 28.2, 37.5, 49.8, 87.5, 96.1, 

117.4 m) 
Apteodinium spp. (7.0, 22.0 m) 
Barhataoysta brevispinosa (37.5, 110.70, 117.4 m) 
Barbataoysta c:reberbarbata (22.0, 28.2, 49.8, 87.5, 96.1, 110.70, 

117.4 m) 
Barbataoysta lemoigoei (37.5, 110.70 m) 
Barbatacysta pilosa (22.0, 28.2 m) 
Barbataoysta verrucosa (22.0,37.5 m) 
Chlamydophore1la membranoidea (7.0, 22.0 m) 
Chlamydophorella spp. (7.0, 22.0, 28.2 m) 
Oiytroeisphaoridia chytrooides (7.0, 22.0, 28.2, 37.5,49.8, 87.5, 

96.1, 117.4 m) 
Oeistospbaeridium deflandrei (37.5, 87.5 m) 
Oeistosphaeridium lumectum (7.0,96.1, 117.4 m) 
Oeistosphaeridium polytriohum (7.0, 22.0, 117.1 m) 
Oeistosphaeridium polytriohum 
Oeistosphaeridium? polyaoanthum (7.0, 22.0, 28.2, 37.5,96.1, 

117.4 m) 
Oeistosphaeridium? tribuliferum (7.0, 49.8 m) 
Comelodinium sp. I (37.5, 49.8, 87.5 m) 
Oibroperidinium g10batum (28.2, 87.5, 96.1, 110.7, 117.4 m) 
Oibroperidinium granulatum (7.0, 22.0,37.5,49.8,87.5, 110.7, 

117.4 m) 
Oibroperidinium muderongense (22.0, 28.2, 87.5, 117.4 m) 
Oibroperidinium sarjoanlii (87.5 m) 
Oibroperidinium spp. (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 96.1, 

110.7, 117.4 m) 
Oibroperidinium? longicome (87.5,96.1, 110.7 m) 
Qibroperidinium7 muroohoratum (87.5 m) 
Ctenidodinium tene11um (37.5 m) 
Cydonephelium densoharbatum (37.5, 49.8 m) 
Cydonephelium spp. (7.0, 22.0, 28.2 m) 
Diohadogonyaulax ehrondra (7.0, 22.0, 37.5, 87.5, 117.4 m) 
Diohadogonyaulax pannea (28.2 m) 
Dingodinium jurassiwm (28.2, 37.5, 117.4 m) 
Dingodinium minutum (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 96.1, 

117.4 m) 
Dollidinium sinuosum (7.0, 22.0, 28.2, 49.8 m) 
Egmontodinium expiralum (7.0, 22.0, 28.2 m) 
Egmontodinium ovatum (28.2, 49.8, 87.5, 96.1 m) 
E1lipsoidictyum einctum (37.5, 49.8, 110.7, 117.4 m) 
Endoserlnium anceps (7.0, 117.4 m) 
Endoserlnium galeritum (117.4 m) 
Endoserlnium luridum (49.8, 96.1,117.4 m) 
Endoserlnium pharo (7.0 m) 
Epiplosphaora areolata (28.2, 87.5, 96.1 m) 
Epiplosphaera biretiwlata (87.5 m) 
Epiplospbaera goohtii (110.7, 117.4 m) 
Epiplosphaora rcticulospinosa (87.5 m) 
Esoharisphaerldia pelionense (110.7, 117.4 m) 
Eseharisphacridia pocodcii (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 

96.1, 110.7, 117.4 m) 
Glossodinium dimorphum (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 

110.7, 117.4 m) 

Gochtoodinia mutabilis (7.0 m) 
Gonyaulaoysta duatis (87.5 m) 
Gonyaulaoystajurassicajurassica (87.5, 96.1, 110.7, 117.4 m) 
Gonyaulaoystajurassicajurassica longioomuta (96.1 m) 
Gonyaulacysta tuberculata (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 

96.1, 110.7, 117.4 m) 
Heslel1onia? pellucida (7.0,37.5,49.8, 87.5 m) 
Histiophora ornata (49.8 m) 
Hystrichodinium pulohrum (7.0, 22.0, 28.2, 37.5, 49.8 m) 
Hystriehosphaerina orbifcra (7.0, 22.0, 28.2, 37.5, 49.8 m) 
Kalyptea diccras (37.5 m) 
Lanterna bulgarica (37.5, 49.8, 87.5, 110.7, 117.4 m) 
Leptodinium ambiguum (22.0, 28.2 m) 
Leptodinium deflandrei (7.0, 28.2m) 
Leptodinium spp. (22.0 m) 
Leptodinium subtile (7.0, 49.8, 87.5, 96.1 m) 
Leptodinium? antigonium (7.0, 22.0, 28.2 m) 
Lithodinia arcanitabu1ata (22.0, 28.2, 37.5, 49.8 m) 
Lithodinia jurassica (28.2 m) 
Mendicodinium groenlandicum (28.2, 87.5 m) 
NculTenia wi11ei (22.0, 28.2, 37.5, 87.5, 117.4 m) 
Occisucysta batia (7.0, 22.0, 28.2, 37.5, 87.5, 117.4 m) 
Occisucysta sp. I (22.0, 37.5 m) 
Oligosphaeridium patulum (28.2, 37.5 m) 
Oligosphaeridium puloherrimum (28.2, 87.5 m) 
Oligosphacridium spp. (7.0, 37.5 m) 
Omatidium spp. (117.4 m) 
Paudadinium spinosum (49.8 m) 
Paroodinia sntennata (96.1 m) 
Paroodinia asperata (7.0, 22.0, 28.2, 117.4 m) 
Paroodinia ceratophora (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 

117.4 m) 
Paroodinia halosa (7.0, 22.0, 37.5, 49.8, 87.5, 96.i m) 
Perisseiasphaeridium panno.um (28.2, 49.8, 87.5, 96.1 m) 
Pcrisseiasphaeridium sp. I scnsu Davcy (1982) (49.8, 87.5, 

96.1 m) 
Pcrisseiasphaeridium spp. (28.2 m) 
Pilosidinium fensomci (7.0, 22.0, 28.2, 37.5 m) 
Pilosidinium myriatriehum (22.0, 28.2, 37.5,49.8, 87.5, 96.1 m) 
Prolixosphaeridium anasillum (7.0, 22.0, 28.2, 37.5, 49.8, 

117.4 m) 
Prolillosphacridium mixtispinosum (7.0, 87.5, 110.7, 117.4 m) 
Prolillosphacridium parvispinum (28.2, 37.5 m) 
Protobatioladinium imbatodinense (22.0, 28.2, 37.5, 49.8 m) 
Protobalioladinium wcstburiensis (22.0, 28.2, 37.5, 49.8 m) 
Rhyochodiniopsis cladophora (37.5, 87.5, 96.1, 110.7, 117.4m) 
Sc:riniodinium attadalense (7.0 m) 
Sc:riniodinium inritibilum (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 

117.4 m) 
Senoniasphaera jurassica (22.0 m) 
Scntusidinium crythrocomum (87.5 m) 
Sentusidinium rioultii (28.2, 49.8, 87.5, 96.1,110.7,117.4 m) 
Scntusidinium sparsibarbatum (37.5, 110.7 m) 
Sirmiodinium grossi (7.0, 22.0, 28.2, 37.5 m) 
Stephandytron searburghcnsc (117.4 m) 
Subti1isphacra7 inaITccta (37.5, 49.8, 87.5,96.1, 110.7, 117.4 m) 
SUbtilisphacra? pacminosa (49.8, 87.5 m) 
Systemalophora arcolala (7.0, 22.0,28.2,49.8,87.5,96.1, 110.7, 

117.4 m) 
Systcmalophora da\'cyi (7.0, 22.0, 28.2, 37.5, 49.8, 87.5, 96.1 m) 
S)"l>temalophora palmula (96.1 m) 
Systcmalophora pcoicillata (49.8, 87.5, 96.1, 117.4 m) 
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Systcmatophora spp. (28.2, 110.7 m) 
Tebamadinium aa1lcatum (49.8, 96.1, 117.4 m) 
Tubotuberdla opat.la (7.0, 22.0, 28.2, 37.5, 87.5,96.1, 
110.7, 117.4 m) 

Valmliella ovuIa (49.8, 96.1, 117.4 m) 

Valmliclla "pp. (7.0, 22.0, 28.2, 37.5 m) 

Wallodinium cylindricum (7.0, 28.2, 87.5 m) 

Wallodinium Jcrutzsdili (7.0,87.5 m) Tubotuberdla egemenii (96.1,110.7,117.4 m) 

GUz6w 

The Guzow borehole is located on the north-eastern margin of the Holy 
Cross Mountains, about 15 km south of Radom. The pierced sequence is 
referred to the Upper Kimmeridgian (?Eudoxus Zone) by GUTOWSKI (1992). 

The assemblage is dominated by Subtilisphaera? spp. together with common Systematop
hora spp., Cribroperidiniuin spp., and Esharisphaeridia spp. 

Based on the abundant occurrence of Subtilispaera? ina//ecta and S.? paeminosa the sample 
is correlated with the Perisseiasphaeridium pannosum Subzone. 

The sample is from marls, representing the upper part of the Guzow Clays and Lumachelles 
(GuroWSKI 1992). It yielded the following cyst assemblage: 

Barbatacysta creberbarbata 
OIytroeisphaeridia cbytroeid .. 
Oeistospluu:ridium polytricbum 
Oeistosphaoridium polytrichum 
Qibroporidinium slobatum 
Qibropc:ridinium granulatum 
Qibroporidinium spp. 
Qibropc:ridinium7 loosioom. 

KOBYLCZYCE 

EndoscriniumfScrinodinium spp. 

Escharisphaeridia poooddi 

Glossodinium dimorphum 

Gonyaulacysta jurassica jurassica 

Gonyaulacysta tuberculata 

Lithodinia spp. 

Mcndicodinium grocnlandicum 

Occisucysta balla 

Rhyncbodiniopsi. cladophora 

SUbti1ispha ..... ? ina/Tecta 

Subti1isphaera7 paeminosa 

Systematophora areolata 

Systcmatophora pcnicillata 

Tubotubcrella apatela 

The Kobylczyce-VI-IO borehole is situated in middle of the Cra
cow-Wielun Upland, about 15 km east of Cz~stochowa. The section studied is 
referred to the Planula Zone (MATYJA & WIERzBowsKI1988; see also WmRZBOW
SKI 1978). 

The dinoflageIlate cyst assemblages comprise a rich and diverse spectrum with Dingodinium 
spp., Valensiella OIJUIa, Cribroperidinium spp., Epiplosphaera spp., Escharisphaeridia pocockii, 
Gonyaulacysta jurassica, Lanterna bulgaria, Meiourogonyaulax spp., Rhychodiniopsis cladophora, 
and Systematophora spp., all being numerically dominant. 

The first occurrence of Dichadogonyaulax chodra is recorded within this zone. Zarro & al. 
(1987) described the first appearance of this species in the Baylei Zone. The last appearance of G. 
eisenacki is recorded here in the Planula Zone. According to SARJEANT (1979) its last appearance is 
in the Baylei Zone, and together with the absence of Ctenidodinium ornatum the Scriniodinium 
crystallinum Zone, Subzone d, is indicated. 

The samples (at 8.5 m, 20.5 m, 30.5 m) are from marIs of the Lower Marly Unit (see 
WmRZBOWSKI 1978) attributed to the Planula Zone. They yielded the following cyst assemblages: 

Acanlhaulax VCIlusta (8.5 - 30.5 m) 
AldonlB dictyota (8.5, 20.5 m) 
Ambonosphacra spp .. (30.5 m) 
Amphorula metaclliptica (8.5 m) 
Apteodinium nuciformc (8.5, 30.5 m) 
Atopodinium haromcnsc (8.5 m) 

Barbatacysta crcbcrbarbata (8.5, 20.5, 30.5 m) 
Barbatacysta I.moignci (8.5, 20.5 m) 
Barbatacysta vcrruOO1la (8.5, 20.5, 30.5 m) 
Batiacasphaera spp. (8.5 m) 
Chytro.isphacridia chytrocides (8.5, 20.5, 30.5 m) 
Oeistosphacridium dcflandrci (30.5 m) 
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Ocistosphaeridium lumectum (30.S m) 
Ocistosphacridium? tribuJiferum (20.5 m) 
Cometodinium sp. I (20.5, 30.5 m) 
Oibropcridinium granulatum (8.5, 20.5, 30.S m) 
Oibropcridinium spp. (8.S m) 
Diehadogonyaulax ehroodra (8.S, 20.S, 30.5 m) 
Dingodinium jurassirum (30.5 m) 
Dingodinium minutum (8.S, 20.S, 30.S m) 
Egmontodinium ovatum (8.S m) 
EIlipsoidictyum einct.um (8.S, 20.5, 30.S m) 
Eodosainium galeritum (8.S, 30.S m) 
Eodoscrinium luridum (8.S, 20.S m) 
Epiplosphaera areolata (8.S, 20.S, 30.5 m) 
Epiplosphaera biretiwlata (30.S m) 
Epiplosphaera goehtii (8.S, 20.S, 30.S m) 
Epiplo.phaera retieulata (30.S m) 
Epiplosphaera retieulospinosa (20.S, 30.5 m) 
Eseharisphacridia pelionensc (8.S, 20.5 m) 
Eseharisphaeridia pococlcii (8.S, 20.5, 30.S m) 
Glossodinium dimorphum (8.S, 20.5 m) 
Gonyaulacysta dualis (20.S m) 
Gonyaulacysta eisenaclcii (8.5 m) 
Gonyaulacy.ta jurassiea jurassiea (8.S, 20.5, 30.5 m) 
Gonyaulacysta spp. (20.S m) 
Gonyaulacysta tuberculata (8.S, 20.5, 30.5 m) 
Heslcrtonia? pellucida (20.S m) 
Hystriehosphaaina orbifera (8.5, 20.S, 30.5 m) 
Netrelytron stoga.tum (30.S m) 

MALOGOSZCZ QUARRY 

Lanterna bulgarica (8.S, 2O.S, 30.S m) 
Leptodioium millioudii (8.S, 30.S m) 
Leptodinium mirabile (30.S m) 
Leptodinium subtile (8.S, 30.S m) 
Litbodinia bejui (8.5, 20.S m) 
Litbodinia bulloidea (8.S, 20.5, 30.S m) 
Litbodinia cf. valensii (8.5 m) 
Lithodinia ghermanii (8.S, 30.5 m) 
Litbodinia pila (8.S, 20.S, 3O.S m) 
Mendicodinium groenlandieum (8.5 m) 
NeulTenia wiUei (8.5 m) 
Pareodinia ceratophora (20.5, 30.S m) 
Pilosidinium myriatriehum (30.5 m) 
Prolixosphacridium anasiUum (30.S m) 
Rhynehodiniopsis cladophora (8.S, 20.5, 30.S m) 
Sentusidinium rioultii (20.5, 30.5 m) 
Sentusidinium spp. (30.5 m) 
Systematophora areolata (8.S, 20.S, 30.5 m) 
Systcmatophora da\"cyi (8.5 m) 
Systcmatophora penicillata (8.S, 20.5, 30.S m) 
Systcmatophora valcnsii (30.5 m) 
Tubotuberella apatela (8.S, 20.S m) 
TubotubcreUa cgcmenii (8.S, 20.S, 30.S m) 
Tubotubcrella spp. (30.5 m) 
Valensiclla a1tomurata (30.5 m) 
Valcnsiclla ovula (30.5 m) 
Wallodinium cylindrieum (30.5 m) 
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The Malogoszcz Quarry is situated on the south-western margin of the 
Holy Cross Mountains, about 15 km west of Chi(ciny. The section exposed 
comprises the Hypselocyc1um, Divisum, and Mutabilis Zones, as recorded by 
KUTEK (1968) and KUTEK & al. (1992). 

Most of the samples have rich and diverse assemblages, especially the samples from the 
upper part of the quarry. Samples from the middle part of the section contain only a few 
dinoflagellate specimens. Species of Cribroperidinium and of the Sentusidinium suite are more 
common in the lower part of the section, whereas those of Systematophora are such in the upper 
part where also Subtilisphaera? are common. 

The fIrst occurrence of Peiisseiasphaeridium pannosum and the common occurrence 
Suhtilisphaera? inaffecta is recorded in the upper part of the section, together with the highest 
occurrence of Stephanelytron scarburghense observed in Poland. The fIrst appearance of the P. 
pannosum together with common S.? inaffecta indicates the P. pannosum Subzone. The 
Stephanelytron scarburghense Subzone with the index species S. scarburghense underlies the P. 
pannosum Subzone. In this section a minor overlap of the ranges of these index species was 
observed. The boundary between the two subzones is therefore drawn at the nrst appearance of 
P. pannosum, i.e. in a I owermost part of the Top Clays in the Malogoszcz section, 
corresponding approximately to a lower part of the Mutabilis Zone (see KurEK 1968, KurEK 
& al. 1992). 

The samples come from several lithostratigraphic units of the section studied (KurEK 1968; 
KurEK & al. 1992, Fig. 5) and are localized in meters in relation to the top of the Upper Oolite, as 
follows: 

- sample from marls of the lowermost part of the OoIite Platy Member (at 1.5 m), with the 
following cyst assemblage: 
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Ampbomla metadiiplica 
Aptoodinium nuciforme 
Atlantodinium jur .... icum 
Barbatacysla verrucosa 
Barbatacy.1a aeberbarhata 
a.ytrocisphamwa chytroeides 
Qibropcridinium globatum 
Qibroperidinium granuJatum 
Dichadogonyaulax chrondra 
Dingodinium jurassirum 
Dingodinium minulum 
Eodoscrinium galerilum 
Endoscrinium luridum 
EpipJosphaera bireticuJaJa 
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Epipl"",haera areolata 
Escharisphacridia pocoddi 
Escharisphaeridia pclionense 
Olossodinium dimorphum 
OonyaulacysJa jurassica jur"';ca 
Oonyaulacysta tuberouJata 
Hcslcrtonia? pellucida 
Uthodinia bcjui 
Parcodinia ccratophora 
Scnlusidinium rioultii 
Stcphanelytron scarburghen .. 
Wallodinium cylindricum 
Xenicodinium densispinosum 

- sample from marls of the lower part of the Shaly Limestones and Underlying Shales (at 26 m), 
with the following cyst assemblage: 

Amphorula mctaclliptica 
Barbatacysla brL"Yispinosa 
Barbatacysla crcbcrbarbata 
Barbatacysta verrucosa 
a.ytrocisphacridia chytrocidcs 
Ocistosphacridium dcnandr.i 
Qibropcridinium granuJatum 
DichadogonyauJax chrondra 
Egmontodioium spp. 
EllipsoidiCtyum cinctum 
Eodoscrinium/Scrinodinium spp. 
Epiplosph""';' &roOlala 
Epiplosphacra bireticuJata 
EsdJ.arisphacridia pocockii 

Escharisphaeridia pclioocnse 
OIossodinium dimorphum 
Gonyaulacysia luberculala 
GonyaulaCYSIa jurassica jurassica 
Hystrichodinium spp. 
Hystrichosphacrina orbifera 
Lcplodinium subtile 
Parcodinia ccratophora 
Parcodinia asperata 
Subtilispha.ra? inalTecJa 
Systcmatophora da,"Cyi 
Syst.cmatophora pcnicillata 
SYSlcmatopbora areolata 

- sample from marls of the upper part of the Skorkow Lumachelle (at 65 m), with the following 
cyst assemblage: 

Cribroperidinium graouJatum 
Glossodinium dimorphum 

- sample from marls of the lower part of the Upper Platy Limestones (at 69 m), with the following 
cyst assemblage: 

A1dorfia dictyota 
Amphorula met8eJliptica 
Atopodinium harDDlCDS. 
Barbalacysla brcvispinosa 
Barbatacysla crcbcrharbata 
Ocistosphacridium Jum.ctum 
Qibropcridinium spp. 
Oibropcridinium granuJatum 
Qibropcridinium? longicom. 
DidJ.adogonyaulax chrondra 
Din~odinium minutum 
Egmontodinium polyplacophorum 
Egmontodinium spp. 

Ellipsoidictyum cinctum 
Eodoscnnium galcritum 
Eodoscrinium luridum 
Epiplosphacra spp. 
Epiplosphacra areolata 
Escharisphacridia pelioncnse 
Escharisphacridia pococJc:ii 
Olossodinium dimorphum 
Gonyaulacysla jura.si .. jur ... sica 
Hystrichosphacrina orbifera 
Komcwuia glabra 
Lithodinia bejui 
OccisucysJa balia 

OIigosphacridium spp. 

Parcodinia ccratophora 

Pcrissciasphacridium paooosum 

Rhynchodiniopsis cladophora 

Scriniodinium inritibilum 

Scntusidinium rioulLii 

Syslcmatophora davcyi 

Systematophora valcnsii 

Systematophora areolala 

Systcmatophora pcnicillata 

Tchamadinium aculeatum 

- samples from the Top Shales (at 1I0 m, 122 m, 135 m, 140 m, 144 m); the cyst assemblages are as 
follows: 

Sample 144 m 
Ambonosphaera? slaffincnsis 
Amphorula mclaelliptica" 
Barbatacysta crcbcrbarbata 
BarbatacysJa brc>ispinosa 
a.ytro.isphaeridia chytrocidcs 
Qibropcridinium spp. 

Qibropcridinium globatum 
Cribropcridinium graoulatum 
DichadogonyaulaX chrondra 
Eginontodinium ovatum 
Ellipsoidictyum cinctum 
Eodoscrinium/Scrinodinium spp. 
Epiplosphacra bircticuJata 

Epiplosphaera gochtii 
Epiplospha.ra areolata 
Escharisphaeridia pocockii 
Glossodinium dimorpbum 
GODyaulacysta jurassial jurasaica 
Occisucysla balla 
Pareodinia ccratophora 



Pilosidinium myriatrichum 
Rhynchodiniopsis cladophora 
Scriniodinium inritibilum 
Stephanelytron scarburghcnse 
Subtilisphaera1 inalTccta 
Subtilisphaera1 paeminosa 
Systematophora areolata 
Systematophora penicillata 
Systematophora daveyi 
Taeniophora iunctispina 
Tehamadinium aeuleatum 
Tubotubl2"ella apatela 

Sample 140 m 
Ampborula mctaelliptiea 
Barbataeysta brevispinosa 
Chytrocisphaeridia diytrocides 
Cribroperidinium granulatum 
Didiadogonyaulax dirondra 
Dingodinium minutum 
Epiplosphaera areolata 
Esdiarisphacridia pococldi 
Escbarisphaeridia pelioncnsc 
Glossodinium dimorphum 

. Parcodinia ccratophora 
Rhynchodiniopsis c1adophora 
Sentusidinium sparsibarbatum 
Subtilisphaera1 paeminosa 
Subtilispbaera1 inalTccta 
Systematopbora ar.olata 
Systematopbora pcnicillata 
Tubotubl2"clla apatela 

Sample 135 m 
Amphorula metaclliptica 
Barbatacysta creberbarbata 
Barbatacysta v=ucosa 
Chytrocisphacridia diytroeidcs 
Oeistosphaeridium polytridium 
Cleistosphacridium1 tribu1iferum 
Cribroperidinium sarjeantii 
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Cribroperidinium globatum 
Cribropcridinium granulatum 
Cribropcridinium11ongicorne 
Cymatiosphal2"a spp. 
Dichadogonyaulax cbrondra 
Dingodinium minutum 
Ellipsoidictyum cinctum 
Epiplosphacra areolata 
Esdiarisphaeridia pelioncose 
Esdiarisphacridia pocockii 
Gonyaulacysta luberculata 
Gonyaulacysta jurassica jurassiea 
Hcslertonia1 pellucida 
Lilhodinia bejui 
Occisucysta balia 
Pareodinia ccratophora 
Prolixospbacridium mixtispinosum 
Rhynchodiniopsis c1adophora 
Scntusidinium rioultii 
Subtilisphaera1 paeminosa 
Subtilisphaera1 inalTccta 
Systcmatophora da, .. yi 
Systematopbora areolata 
Systematophora pcnicillata 
Valensiella ovula 

Sample 122 m 
Amphorula mctaeUiptiea 
Chytrocisphal2"idia chytrocidcs 
Cribroperidinium globatum 
Cribroperidinium granulatum 
Cribroperidinium spp. 
Dingodinium minutum 
Dingodinium harsvc1dtii 
Ellipsciidictynm cinctum 
Endoscrinium luridum 
Escbarisphaeridia pocockii 
Esdiarispbaeridia pelionense 
G1ossodinium dimorphum 
Gonyaulacystll jurassiea j urassica 
Lcptodinium spp. 
Occisucysta balia 

Parcodinia ccratophora 

S ... iniodinium inritibilum 

Scnlusidinium rioultii 

Slephanclytron scarburghense 

Subtilispbaera1 inalTeeta 

Subtilisphaera1 paeminoss 

Systematophora areolata 

Tehamadinium aculcatum 

Sample 110 m 
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Ampborula metac1liptica 
Chytroeispbaeridia chytroeides 
Ocistosphaeridium polytridium 
Ocistosphaeridium1 polyacantbum 
Cribroperidinium granulatum 
Cribroperidinium globatum 
Cribroperidinium sarjeantii 
Cribroperidinium spp. 
Cymatiosphal2"a spp. 
Dichadogonyaulax chrondra 
Egmontodinium ovatum 
Endoscrinium/Scrinodinium spp. 
Endoscrinium luridum 
Escharisphacridia pelioncnse 
Escharisphaeridia pocockii 
Glossodinium dimorphum 
GonYllulaeysta jurassiea jurassica 
Gonyaulacysta tuberculata 
Netrclytron stegastum 
Leptodinium mirabile 
Litbodinia bejui 
Occisucysta balill 
Parcodinia ccralophora 
Pcrissciasphacridium ingegerdii 
Rhynchodiniopsis c1adopbora 
Scntusidinium rioultii 
Subtilisphal2"a1 pacminosa 
Subtilisphllera1 inaITccla 
Systematophora pcnicillata 
Systematopbora daveyi 
Systematophora areolata 

The boundary between the Hypselocyclum Zone and the Divisum Zone runs in the lower 
part of the Skork6w Lumachelle, about 50 m above the top of the Upper Oolite, and boundary 
between the Divisum Zone and the Mutabilis Zone runs approximately close to the boundary of 
the Upper Platy Limestones and Top Shales (KurEK 1968, KurEK& al. 1992). 

SZADKOWICE 

The Szadkowice borehole was drilled on the north-western margin of the 
Holy Cross Mountains, about 11 km north-west of Opoczno. The Divisum to 
Eudoxus Zones are recorded in the core-section studied of this borehole 
(MATYJA & af. 1988). 

The dinoflagellate cyst flora is very rich and diverse in most of the studied samples, but two 
lowermost samples have reduced assemblages. A comparison between this and the Malogoszcz 
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Quarry shows that Epiplosphaera spp. are common in the lower part of the section referred to the 
. Divisum Zone, however in the overlying section, Systematophora spp. are not as frequent as in the 

Malogoszcz Quarry. 

The samples come from marls and marly limestones, and their biostratigraphic position in 
relation to ammonite zones is I\.S follows (see MATYIA & al. 1988): 

Eudoxus Zone - ssmp1es from 13.0 m and 24.0 m, 
EudoxuI Zone and/or Motabilis Zone - ssmplcs from 35.0, and 45.1 In, 

Mutabilis Zone and/or Divisum Zone - samples from 72.2 m, 87.7 m, 98.0 m, 
Divisum Zone -samples from 106.5 m, 111.0 m, 115.8 m, 135.4 m, 146.6 m, 152.2 m. 

The cyst assemblages at these depths are as follows: 

AIdonl& diltyota (35.0 - 115.8 m) 
Ambonooph ..... ? sta1Tmcnsis (24.0 - 152.2 m) 
Amphoru1a metaelliptica (13.0 - 152.2 m) 
Apteodinium nuciforme (24.0 -152.2 m) 
AtJantodinium jurassicum (35.0 - 146.1 m) 
Atopodinium haromeose (35.0 m) 
8arbataC)'lta brevispinosa (72.2 - 11 5.8 m) 
Barbatacysta creberbarbata (13.0 - 152.2 m) 
BarbataC)'lta lemoignci (98.0 - 152.2 m) 
BarbataC)'lta verrucosa (24.0 - 115.8 m) 
Chlamydophon:lla mcmbranoidea (87.7 m) 
Chytrocisphaeridia chytrocidcs (13.0 - 115.8 m) 
Oeistoophacridium lumcctum (13.0 m) 
Oeistosphaeridium? polyacanthum (87.7 m) 
Ocistoophacridium? tribuliferum (111.0 m) 
Comctodinium sp. I (106.5 m) 
Cribroperidinium g10batum (13.0 - 111.0 m) 
Cribroperidioium granu1atum (13.0 - 152.2 m) 
Cribropcridioiom muderongcnsc (72.2 - 98.0 m) 
Cribropcridioium sarjcanlii (13.0, 98.0 m) 
Cribroperidinium spp. (24.0 - 13S.4 m) 
Cribroperidioium? loogicorne (35.0 - 106.5 m) 
Cydonephclium spp. (87.7 m) 
Dichadogonyaulax sp.·1 (98.0 - 115.8 m) 
Dichadogooyaulax chrondra (35.0 - 135.4 m) 
Dingodinium jurassicum (24.0 m) 
Dingodinium minutum (13.0 - 152.2 m) 
Dingodinium tuberosum (45.1 m) 
Ellipsoidiltyum ciOOtum (106.5 m) 
Eodoscrinium galeritom (45.1 - 111.0 m) 
Endoocrinium luridum (111.0 -146.1 rn) 
Epiplosphaera areolata (24.0 - 152.2 m) 
Epiplosphaera gochlii (35.0 - 152.2 m) 
Epiplosphaera rltieolospinosa (115.8 rn) 
Escharisphacridia petioocnsc (11 1.0 - 146.1 m) 
Escharisphacridia pooockii (13.0 - 152.2 m) 
Olossodinium dimorphum (24.0 - IIS.8 rn) 
Oonyaulacysta dualis (24.0 - 111.0 rn) 
Oooyau\acylta jurassica jurassica (24.0 - 152.2 m) 
OonyaulaC)'lta spp. (146.1 m) 
Oooyau\acysta tubcrwlata (13.0 - \11.0 m) 
Hes1ertooia? pcUucida (13.0 - 72.2 m) 
H)'1Itrichodinium pulchrum (45.1 - 87.7 m) 
H)'1Itrichoophaerina orbifcra (106.5 - 135.4 m) 
NClrelytron stcgastum (152.2 m) 
Laoterna butgarica (115.8 m) 

Lantcrna spp. (135.4 m) 
Leptodinium mirabile (98.0 m) 
Leptodinium spp. (24.0 - 87.7 m) 
Leptodinium subtile (13.0 m) 
Lithodinia pila (45.1 rn) 
Mendicodinium grocnlandieum (35.0 - 152.2 m) 
Neuffeoia wiUei (13.0 - 152.2 m) 
Oecisucysta balia (13.0 - 115.8 m) 
Oecisuc)'1Ita monohcuriskos (135.4 m) 
Oligosphaeridium patolum (87.7 m) 
Pareodinia antennata (135.4 m) 
Parcodioia asperata (24.0 - 135.4 m) 
ParCodinia ceratophora (13.0 - 152.2 m) 
Pareodinia halosa (87.7 m) 
Pareodioia robusta (87.7 m) 
Perisseiasphacridium ingegerdii (111.0 ~ 115.8 m) 
Perisseiasphaeridium pannosum (13.0 - 115.8 m) 
Pilosidinium echinatom (98.0 m) 
Pilosidinium myriatrichum (13.0 - 87.7 m) 
Prolixosphacridium anasillum (87.7 m) 
Prolixoophac:ridium parvispinum (135.4 m) 
Protobatioladinium imbatodineosc (13.0 - 152.2 m) 
Protobatioladinium wcstburicnsis (111.0 - 152.2 m) 
Rhynchodiniopsis c1adophora (24.0 - 135.4 m) 
Sc:tiniodinium inrilibilum (35.0 - I S2.2 m) 
Scoooiasphaera jurassica (87.7 m) 
Scotusidinium crythrocomum (115.8 m) 
Scotusidinium rioullii (35.0 - 146.1 m) 
Scotusidinium spp. (24.0 - 87.7 m) 
Scotusidinium viUcrscnse (87.7 - 111.0 m) 
Subtilisphac:ra? inaffccta (13.0 - 152.2 m) 
SUbtilisph .... a? pouminosa (13.0 - 45.1 m) 
Subtilisphac:ra? sp. 2 (115.8 - 146.1 m) 
Systematophora areolata (13.0 - f35.4 m) 
Systematophora daveyi (24.0 - 135.4 m) 
Systcmatophora pcnio:illata (13.0 - 146.1 m) 
Systcmatophora valcosii (72.2 m) 
Tehamadinium aculeatum (35.0 - 135.4 m) 
TubotubereUa apateta (13.0 - 111.0 m) 
TubotubeieUa egemcnii (111.0 -146.1 m) 
TubotubercU .. rhombiformis (87.7 m) 
Tubotubcrclla spp. (35.0 m) 
ValensieUa o\"III.a (13.0 - 152.2 m) 
Wallodinium cylindricum (24.0 - 152.2 m) 
Wallodinium krutzschii (87.7 m) 
Xcnicodinium densispinosum (111.0 m) 

Such forms as Crihroperidinium spp., Escharisphaeridia spp., Gonyaulacysta jurassica, 
Pareodinia spp., Protohatioladinium spp., Subtilisphaerd! spp., and species of the Sentusidinium 
roite are among the more abundant components of the assemblages, whilst Perisseiasphaeridium 
pannosum becomes abundant at the top of the section. 
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The rlrst appearance of Perisseiasphaeridium pannosum permits a correlation with the P. 
pannosum Subzone. However, the first occurrence of common Suhtilisphaera? inaffecta is recorded 
below the first appearance ofP. pannosum at this location, and may indicate some uncertainty in 
the position of the lower boundary of the P. pannosum Subzone. . 

TROJANQW 

The Trojan6w-83 borehole was drilled on the north-western margin of the 
Holy Cross Mountains, about 12 km north-west of Opoczno. The section 
studied is referred to the Hypselocyclum Zone and Hypselocyclum-Divisum 
Zones (MATYlA & al. 1988). 

The recognized cyst assemblages, rich and diverse, are characterized by common Crih
roperidinlum spp., DlchadogonyauJax chrondra, Epiplosphaera spp., Gonyaulacystajurasslca, Pareo
dinia spp., Protohatioladinium spp., and species of the Sentusidinium suite. 

The samples come from marls and marly limestones, and their biostratigraphic position in 
relation to ammonite zones is as follows (see MATY1A & al. 1988): 

Divisum Zone 8JId/or Hypselocyclum Zone - samples from SO.3 m. 
Hypselocyclum Zone - samples from 57.5 In, 62.5 m, 67.7 In, 73.5 m, 81.4 m, 92.7 m and 97.5 m. 

The cyst assemblages at these depths are as foIlows: 

Aldorlia dictyota (67.7 - 86.5 m) 
AldorfUL IPP. (57.5 m) 
AmbooOllJhaem? IIlitlinCllsis (57.5 - 86.5 m) 
Amphorula dodekoVllO (86.5 m) 
Amphoru1a metaelJiptiaL (SO.3 - 97.5 m) 
. Aptcodinium nuciflJl'lllll (SO.3 - 97.5 m) 
Atlantodiniumjurassiwm (67.7 m) 
Atopodinium baromense (67.7- 97.5 m) 
Barhatacysta brevilPinosa (IHA m) 
Barha1aJ:ysta creba-barh~ (SO.3 - 97.5 m) 
Barbat8C}'lta lemoignei (SO.3 - 81.4 m) 
Barhatacysta pilosa (67.7 m) 
Barbatacylta YaTUCOSa (57.5 - 86.5 m) 
OlytrocilPhaeridia diytroeides (57.5 - ·92.7 m) 
OcistolPhaeridium lumectum (81.4 m) 
OcistOllJhaeridium polytridium (SO.3 - 81.4 m) 
Oeilllospbacridium? polyacanthum (81.4 - 86.5 m) 
Cometodinium sp. 1 (50.3 - 86.5 m) 
Cribroperidinium g10batum (SO.3 - 97.5 m) 
Cribroperidinium granulatum (50.3 - 97.5 m) 
Cribroperidinium muderongense (SO.3 - 62.5 m) 
Cribroperidinium sarjeantii (81.4 - 92.7 m) 
Cribroperidinium IPP. (SO.3 - 97.5 m) 
Cribroperidinium71oogioome (SO.3 - 92.7 m) 
CtCllidodinium tenellum (57.5 m) 
Didlud0Bonyaulax sp. 1 (SO.3 - 81.4 m) 
Dichadosonyaulax citrondra (SO.3 - 97.5 m) 
Dinsodinium junissicum (97.5 m) 
Dinsodinilim minutum (67.7 - 97.5 m) 
EUipsoidictyum cinctum (SO.3 - 81.4 m) 
Endosainium galeritum (81.4 m) 
Endoscrinium luridum (57.5 - 92.7 m) 
EpiPlolPhaera areolata (57.5 - 92.7 m) 
EpiplolPhaera bireticulata (57.5 - 81.4 m) 
BpiplOllJhaera soditii (50.3 - 92.7 m) 
Bpiplosphaera retiwlospinosa (73.5 - 81.4 m) 
Escharisphaeridia pelionense (57.5 - 86.5 m) 
EscharilPhaeridia pocodcii (SO.3 - 92.7 m) 
Ol.,..ooinium dimocphum (57.5 - 92.7 m) 

Gonyaulacysta dualis (57.5 - 97.5 m) 
Gonyaulacysta jurassica jurassica (SO.3 - 97.5 m) 
Gonyaulacysta tuberwlatu (SO.3 - 97.5 m) 
Hes1ertonia7 pellucida (73.5 - 81.4 m) 
HystrichOlphaerina orbifera (SO.3 - 81.4 m) 
Lanterna bulsarica (SO.3 - 97.5 m) 
Laoterna emitecta (57.5 - 73.5 m) 
Leptodinium mirabile (97.5 m) 
Leptodinium IPp. (86.5 m) 
Lithodinia bejui (81.4 m) 
Lithodinia .pp. (73.5 - 97.5 m) 
Mendieodinium sroenIandicum (97.5 m) 
NeulTenia willei (57.5 - 73.5 m) 
Occisueysta balia (57.5 - 81.4 m) 
Omatidium ampbiamnthum (62.5 m) 
Pareodinia asperata (73.5 m) 
Pareodinia ceratopbora (50.3 - 97.5 m) 

Perisseiasphaeridium ingegerdii (62.5 - 97.5 m) 
Pilosidinium myriatridium (67.7 m) 
Prolixosphaeridium parvilPinum (57.5 - 92.7 m) 
Pcotobatioladinium imbatodineose (57.5 - 97.5 m) 
Protobatioladinium wcstburiensis (50.3 - 97.5 m) 
Rhynchodiniopsi. dadophora (62.5 - 97.5 m) 
Scriniodinium inritibilum (SO.3 - 86.5 m) 
Sentusidinium erythrooomum (81.4 m) 
Sentusidinium rioultii (62.5 - 97.5 m) 
Sentusidinium sparsibarhatum (62.5 m) 
Subti1ispbacra7 inalTecta (57.5 - 62.5 m) 
Systematophora areolata (SO.3 - 97.5 m) 
Systcmatopho:ra daveyi (SO.3 - 97.5 m) 
Systematopbora peniciUata (57.5 - 97.5 m) 
Systematophora valensii (67.7 - 73.5 m) 

Tehamadinium awleatum (57.5 m) 
Tuhotuben:lla apatcla (57.5 - 86.5 m) 
TubotubereUa egemenii (62.5 - 86.5 m) 
Yalensiella ovula (SO.3 - 81.4 m) 
WaUodinium cylindriwm (81.4 - 97.5 m) 
Xenicodinium densispinosum (SO.3 - 73.5 m) 
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The presence of Cribroperidinium? /ongicorne indicates the Endoscrinium lurid urn Zone. 
Subtilisphaera? inajJecla has a rare occurrence in the uppermost part of the section. The lack of 
Perisseiasphaeridium pannosum and the rare occurrence of S.? inaffecta are correlated to the lower 
subzone of the E. luridum Zone, the Stephanelytron scarburghense Subzone. 

The presence of Perisseiasphaeridium ingegerdii in the lower part of the section below the 
first oc.currence of P. pannosum is stratigraphically significant. 

WIERZBICA QUARRY 

The Wierzbica Quarry is situated in the north-western margin of the Holy 
Cross Mountains, about 15 km south of Radom. The section exposed has recently 
been correlated to the Hypselocyc1um and Divisum Zones by GurOWSKJ (1992). 

The samples are fairly rich in dinoflagellate cysts. However, only the samples near the 
boundary between the Hypselocyclum and Divisum Zones have diverse assemblages. The samples 
at the base and top of the sectioil have less diverse assemblages, in which Cribroperidinium spp., 
Dingodinium spp., Systematophora spp. and species of the Senlusidinium suite are commonly 
represented. The species Gonyaulacysta jurassica occurs infrequently in these assemblages. The 
uppermost sample has a notable dominance of Sublilisphaerd? spp. 

The index species (i.e. Cribroperidinium? longicorne) for the ba.se of the Endoscrinium 
lurid urn Zone are not recorded in this section, but as Scriniodinium cryslallinum (indicating the S. 
crystallinum Zone), is not recorded either, a correlation with Stephanelytron scarburghense 
Subzone of the E.luridum Zone is reliable. The common occurrence of Subtilisphaera? majJecta in 
the top of the section permits a possible correlation with the Perisseiasphaeridium pannosum 
Subzone, although the index species P. pannosum is not recorded. A single S. crystal/mum recorded 
at the base of the Divisum Zone is regarded as reworked. 

Two lower samples come from Platy Limestones representing the uppermost part of the 
Wierzbica Oolites and Platy Limestones which are referred to the Hypselocyclum Zone (GuroWSKI 
1992). The position of the samples is 50 m and 63 m above the base of the section, respectively. 

Three higher samples come from the Wierzbica Oyster Lumachelle (GurowsKI 1992), as 
'ollows: 

_ directly above the base of the unit from marls (63 m abo"e the base of the se<1ion), 
- about 70 m above the base of the set.'lion from marls and marly limeslones rt.-prcscnting the lowennost part of the Divisum Zone, 
- about 90 m above the base of the section from marly lumacbeUe representing the Divisum Zone, just at the lop of the Wierzbiea 

Oyster Lumacbcllc presently exposed in the quarry (cf. GurnwSI<I 1992). 

The total content of the cyst assemblages from the Wierzbica Quarry is as follows: 

Acanthaulax venusta (63.0, 70.0 m) 
Ambonosphacra ''Pp. (62.0, 63.0 m) 
BarbatacYsta brevispinosa (SO.O, 62.0, 63.0, 70.0, 0 m) 
Barbatacysta creberbarbata (SO.O, 62.0, 63.0, 70.0, 90.0 m) 
Barbatacysta \=ucosa (SO.O, 63.0, 70,0, 0 m) 
Olytrocisphaeridia chytroeides (63.0, 70.0 m) 
Qeistosphacridium polytrichum (70.0 m) 
Oibropcridinium globatum (62.0, 70.0 m) 
Oibropcridinium granulalum (50.0, 62.0, 63.0, 70.0, 90.0 m) 
Oibroperidinium sarjcantii (62.0, 70.0 m) 
Dichadogonyaulax chrondra (62.00 m) 
Dingodinium minutum (SO.O, 62.0, 70.0, 90.0 m) 
Egmontodinium ovatum (620, 63.0, 70.0 m) 
Egmontodinium polyplacopborum (70.0 m) 
Ellipsoidictyum cinctum (70.0, 90.0 m) 
Endoscrinium galeritum (70.0 m) 
Endoscrinium luridum (70.0 m) 
Epiplosphaera areolata (SO.O, 62.0, 63.0, 70.0, 90.0 m) 
Epiplospbaera gocbtii (70.0 m) 
Epiplospbacra reticulospinosa (70.0 m) 
Escharisphacridia pclionense (70.0 m) 

Escbarisphacridia pocockii (SO.O, 62.0, 63.0, 70.0, 90.0 m) 
Glossodinium dimorphum (63.0, 70.0 m) 
GonyaulacYSla jurassim jurassies (50.0, 62.0, 63.0, 70.0, 
90.0 m) 
Gonyaulacysta tubcrculata (70.0 m) 
Heslcrtonia? pellucida (70.0 m) 

Hystricbosphacrinl! orbifera (SO.O, 90.0 m) 
Lcptodinium subtile (62.0 m) 
Parcodinia ceratophora (62.0, 63.0, 70.0, 90.0 m) 

Pilosidinium myrialrichum (50.0, 63.0, 70.0 m) 
Rbyncbodiniopsis c1adophora (50.0, 63.0, 70.0, 90.0 m) 

S ... iniodinium crystallinum (70.0 m) (reworked'/) 
Scntusidinium rioultii (62.0, 63.0, 70.0 m) 

Subtilisphacra7 inaJTccta (SO.O, 62.0, 70.0, 90.0 m) 

Subtilisphaera? pacminosa (70.0, 90.0 m) 

Subtilisphaera7 sp. 2 (70.0, 90.0 m) 
Systcmatophora arcolata (SO.O. 62.0, 63.0, 70.0. 90.0 m) 
Systematophora davcyi (70.0 m) 
Systemalophora pcnieiUata (62.0, 63.0 m) 
TubotubereUa apatcla (63.0, 70.0 m) 
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BALT6w 

The Balt6w outcrop is located on the north-eastern margin of the Holy 
Cross Mountains, about 15 km south of Radom. The section exposed has 
recently been correlated to the Transversariwn Zone by GUTOWSKI (1992). 

The dinoflagellate cyst flora is relatively diverse with abundant Epiplosphaera spp., 
common Gonyaulacysta eisenacki, Rhynchodiniopsis cladophora, Sirmiodiniopsis orb is, and Sy
stematophora spp. 

The last occurrence of Compositosphaeridium polonicum allows a correlation with the 
Scriniodinium crystaIlinum Zone, Subzone a. 

The sample comes from the uppermost part of the Ballow Platy Limestones (GurOWSKI 
1992). It yielded the following cyst assemblage: 

Amphorula spp. 
8arbatacysta crebcrbarbata 
8arbatacysta pilosa 
Chytroeisphacridia wytrocidcs 
aeistosphacridium lumcdum 
Cometodinium sp. I 
Compositosphacridium polonicum 
Ctcnidodinium omatum 
Bllipsoidictyum einctum 
Bndoscrinium galcritum 

Endoscrinium luridum 
Epiplosphaera bireticulata 
Epiplosphacra gochtii 
Bpiplosphaera rcticulata 
Epiplosphaera rcticulospinosa 
Esdlarisphaeridia pcIioncnsc 
Eswarisphacridia pocockii 
Gonyaulacysta ciscoackii 
Lcptodinium subtile 
ParcoWnia ccratopilOl"a 

CORRELATION 

Rhyni:hodiniopsi. cIadophora 
Scriniodinium crystallinum 
Swtusidinium rioultii 
Sirmiodiniopsis orbis 
Systernatophora aroolata 
Systematophora pL"Dicillata 
Systematophora "alcnsii 
Systematophora v .. tita 
Tubotuberella spatcla 
Valcnsiella owla 

The stages of the Upper Jurassic · of northwestern Europe have been 
placed into provinces, basins, platforms and transitional areas between the 
Boreal Realm and the Tethyan or Mediterranean Realms. However, there has 
been no consistency in the biogeographic name applied to anyone locality. The 
main reason for this is the variation in spreading and migration routes of 
faunas and floras, and the interpretation of these events by successive authors. 

In the present study the southern part of England and the Central Trough 
in the Danish North Sea area is called the Northwest European Subprovince. 
The northern part of the Central Trough and the Norwegian-Danish Basin is 
called the Boreal-Subboreal Subprovince. Together these two subprovinces are 
referred to as the Subboreal Province. 

The territory of Poland corresponds to a passage area between the 
Subboreal and the Submediterranean Provinces, and is referred to as the 
Submediterranean Provinces in the Oxfordian to Early Kimmeridgian, and as 
the Subboreal Province in the Late Kimmeridgian. In the present study Poland 
is referred to as the Polish Subprovince. 

AMMONITE ZONATION 

l..' 

The Oxfordian ammonite zonation (fext-fig. 2) and the correlation 
- e Subboreal Province (Boreal-Subboreal Subprovince and North-
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western European Subprovince) and the Submediterranean Province is given 
by SYKES & SURLYK (1976) and SYKES & CALLOMON (1979). The ammonite 
zonation for the Submediterranean Province, given by SYKES & CALLOMON 
(1979), is used for the Polish Subprovince. MATYJA & WIERZBOWSKI (1988) 
correlated almost the entire Bimammatum Zone of the Polish Subprovince with 
the Rosenkrantzi Zone of the Boreal Province. However, the boundary 
between the Bifurcatus and the Bimammatmn Zones was only tentatively 
correlated with the boundary between the Regulare and the Rosenkrantzi 
Zones by these authors (MATYJA & WIERZBOWSKI 1988). 

Ammonite zones Dinoflaaellate cysts ./I" zones 

Poland Subzones . Zones England 

Klimovi a Gloss linium Elegans dimorphum 

Autissiodorensis Autissiudul t::1 is 

Eudoxus Perisseia- Eudoxus 
sphaeridium 

Mutabilis 
pannosum Endoscrinium 

luridum Mutabilis 

Divisum Stephane-
Iytron 

Cymodoce Hypselocyclum ~ scarburg-
hense 

. Platynota 

d Baylei 
Planula 

~ ;:t -----
Bimammatum ~ ~ c Scriniodinium Rosenkrantzi 

crystallinum -----
I=teguiare 

Bifurcatus s;erratulT' 
------ ulosen.,., 

Transversarium a Tenuiserratum 
----- --------

Plicatilis Densiplicatum 

Fig. 2. Correlation chart for the Oxfordian to Kimmeridgian successions in Poland and England, as 
based on dinoflagellate cyst assemblages; stippled blocks indicate intervals of uncertain correlation 
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The precise stratigraphic correlation of the Oxfordian/Kimmeridgian 
boundary from the Submediterranean Province to the Subboreal Province is 
difficult (see e.g. SYKES & CALLOMON 1979). The stratigraphic position of the 
OxfordianjK.immeridgian boundary is discussed by BIRKELUND & CALLOMON 
(1985, pp. 15-19) and by BIRKELUND (in AARHUS & al. 1989, p. 53). Recently, 
MATYJA & WIERZBOWSKI (1988) more conclusively correlated the Submediter
ranean Planula Zone with the Baylei Zone, the lowermost zone of the Boreal 
Kimmeridgian. 

The ammonite scheme used for the Lower Kimmeridgian of the Polish 
Subprovince (see Text-fig. 2), is the Submediterranean zonation, but that of the 
Upper Kimmeridgian is similar to the Subboreal zonation. 

IMPLICATIONS FROM THE DINOFLAGELLATE CYST BIOSTRATIGRAPHY 

The oldest dinoflagellate cyst assemblage identified in this study is from 
the Transversarium Zone. It correlates with the Scriniodinium crystallinum 
Zone, Subzone a, which in England is dated as the Tenuiserratum Zone 
(WOOLLAM & RIPING 1983). Although only based on a single sample, the 
dinoflagellate cysts confirm the time relationship betwen the Tenuiserratum 
and Transversarium Zones as proposed by SYKES & CALLOMON (1979) and 
CALLOMON (pers. comm., 1989). 

The dinoflagellate cyst assemblage described from the Hypselum Subzone 
(Bimammatum Zone) is correlated with the S. crystallinum Zone, Subzone c, 
which is referred to the Rosenkranzi Zone in England (RIDING & THOMAS 1988). 
The occurrence of Subzone c in the section referred to the Hypselum Subzone 
suggests therefore a time link from the Hypselum Subzone to the Rosenkrantzi 
Zone, and therefore, the correlation of at least part of the Hypselum Subzone 
to the early part of the Rosenkrantzi Zone by MATYJA & WIERZBOWSKI (1988) 
seems to be confIimed by the dinoflagellate cyst biostratigraphy. . 

There are in this study no records of dinoflagellate cysts from the 
succeeding Platynota Zone. The record of the Endoscrinium luridum Zone in 
the Hypselocyclum Zone does therefore not indicate the exact base of the E. 
luridum Zone. In England, its base is considered as equivalent to the base of the 
Cymodoce Zone. The Stephanelytron scarburghense Subzone, the lower sub
zone of the E. luridum Zone, is identified in the present study. 

The boundary between the S. scarburghense Subzone and the Perisseiasp
haeridium pannosum Subzone, the upper subzone of the E. luridum Zone is 
recorded in an upper Divisum Zone to a lower MutabiIis Zone of the Polish 
Subprovince. In the British Isles, this stratigraphic level corresponds to the 
mid-Mutabilis Zone (N0HR-HANSEN 1986, POULSEN 1991a). This event is recor
ded in Malogoszcz and Wierzbica quarries and in the Szadkowice borehole. If 
this conclusion is correct, then the interval close to the DivisumfMutabilis 
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boundary in the Submediterranean (polish) succession is believed to correlate 
with the mid-Mutabilis Zone of the Subboral succession. 

The P. pannosum Subzone is recorded in the overlying Mutabilis, 
Eudoxus, and Autissiodorensis Zones. Both in the Polish Subprovince 
and in the Subboreal Province is the stratigraphic top of E. luridum 
referred to the latest Autissiodorensis Zone, suggesting that the boundary 
between the Kimmeridgian and the Volgian is isochronous from England 
to Poland. 

Beds of the Klimovi Zone, earliest Volgian, in Poland is correlated to the 
Glossodinium dimorphum Zone, Subzonea, which in England is correlated to 
the earliest Subboreal zone of the Lower Volgian (= Upper Kimmeridgian 
sensu ang/ico), the Elegans Zone, suggesting a correlation between these two 
fIrst zones of the Subboreal Province, and the Polish Subprovince respectively. 

COMPARISON 

A comparison of Polish dinoflagellate cyst assemblages with those from 
Denmark, the North Sea area or England, shows that most of the recorded 
species are common to all areas but their frequencies in assemblages is varied 
throughout the discussed regions. 

The Oxfordian and Kimmeridgian sequence in Poland begins with the 
bedded, sponge carbonate deposits. Carbonate sedimentation with algal sponge 
bioherms was established during the Middle to Late Oxfordian in Central 
Poland, and carbonate sedimentation platform facies persisted during the 
K.immeridgian. · The OxfordianjKimmeridgian carbonate sequence includes 
cross-bedded deposits laid down in a high-energy environment with oolites, 
mixed with low-energy micritic limestones, mads and calcareous claystones. 

The Oxfordian to earliest Kimmeridgian deposits in Denmark comprise 
deltaic beds at the base and marine sands and clays in the middle and upper 
part of the interval. In the Kimmeridgian, marine conditions prevailed and 
clayey marine mudstones are present in the main part of the basin from the 
base of the Endoscinium luridum Zone, although the lithology becomes more 
sandy towards the margins of the Baltic Shield. During the Late Kimmeridgian, 
marine mudstones were deposited over the entire area. 

OXFORDIAN 

The Middle Oxfordian in Poland is characterized by assemblages relative
ly rich in Epiplosphaera species, Gonyaulacocysta eisenacki, Rhynchodiniopsis 
cladophora, Sirmiodiniopsis orbis, and Systematophora species are also com
monly represented in the dinoflagellate cyst assemblages. The Epiplosphaera 
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group and Rhynchodiniopsis c/adophora which occurred commonly in 
the Middle Jurassic are also fairly common in the Late Oxfordian as
semblage. 

Assemblages from Denmark are characterized by dominant Cribroperi
dium species, associated with Systematophora species. 

The Cribroperidinium species appear to have preferred the shallow and, 
perhaps, . brackish-marine, silici-clastic environment. Notably Epiplosphaera 
species, Gonyaulacysta eisenacki, and Sirmiodiniopsis orbis appear to prefer the 
shallow, high-energy carbonate platform. 

KIMMERIDGIAN 

The Kimmeridgian dinoflagellate cyst assemblages are rich, especially 
in the Late Kimmeridgian, and have probably the maximum diversity 
for the Jurassic reflecting the high sea-level. The Polish Kimmeridgian 
samples contained numerically abundant assemblages with high species 
diversity in common with the assemblages from Denmark, the North 
Sea area, and the British Isles. The dinoflagellate cyst assemblages of 
the Endoscrinium lUCidum Zone are especially rich, containing many 
of the species common to the North Sea area. Many species have also 
been described from other parts of Europe, e,g. Amphorula metae//iptica, 
Atlantodinium jurassicum, Protobatioladium westburiense, and Australia, 
e.g. Do//idinium sinosum. 

The rich occurrence of Subtilisphaera? species is notable. In Penmark, 
species of this genus are only common in the nearshore areas of the Baltic 
Shield, and in England Subtilisphaera? species are also rare (RIDING, pers. 
comm. 1990) as they are in the deepwater facies of the Central Trough. The 
occurrence of the two species, S.? inajJecta and S.? paeminosa, may indicate 
that they had a low-energy, shallow marine preference, suggested by the 
clay-rich sediment of the Danish records of this occurrence. 

Species of the Lanterna - Lithodinia - Meiourogonyaulax - Sen
tusidinium suite occur frequently in Poland, as they do in Germany (BRENNER 
1988, DURR 1988) and in France (COURTlNAT 1989). Of these, only the Sen
tusidinium suite occurs commonly in Denmark. 

Other common taxa in the Kimmeridgian were Cribroperidinium and 
Systematophora species which, as in the Oxfordian, are most common in the 
nearshore environments. 

Some of the strati graphic index species differ in abundance in comparison 
to Denmark or the British Isles. For instance, Nannoceratopsis pellucida was 
not recorded in this study in the Kimmeridgian of Denmark and Poland. The 
subspecies G. jurassica jurassica which became a common species in the latest 
Oxfordian, is abundant in the Planula - earliest Hypse10cyclum Zones, and it 
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is common to the end of the Kimmeridgian of Poland, where it disappears. It 
should be noted that it is only a local last occurrence datum for this species. In 
the Danish and British areas it occurs in the Lower Volgian, whereas in more 
northerly localities, it occurs in the higher parts of the Volgian (see POULSEN 
1991b). 

The species Dichadogonyaulax chondra is present from the beginning 
of the Kimmeridgian and to the Middle Volgian in Poland. On the other 
hand, Subtilisphaera? inaffecta and S. paeminosa are very common in the 
Late Kimmeridgian in comparison to the North Sea area and the British 
Isles. 

The data presented indicate that the Late Jurassic dinoflagellate cyst 
flora of Poland 'can be correlated to those of similar age from Denmark 
and England, and that most of the Oxfordian and kimmeridgian zonal 
units from the Danish/English area can be recognized in Poland. If the 
zonation scheme is isochronous, it , supports recent correlation proposals 
by MATYJA & WIERZBOWSKI (1988). The early part of the Bimammatum 
Zone correlates, according to dinoflagellate cyst data, to the earliest Ro
senkrantzi Zone. The Planula Zone corresponds to the BayleiZone, and 
the presently accepted boundary between the Oxfordian/Kimmeridgian of 
the Submediterranean Province is placed later than in the Subboreal Pro
vince. 

The Kimmeridgian dinoflagellate cysts from an upper part of the 
Divisum 'to a lower part of the Mutabilis Zone of the Submediterranean 
succession indicate a correlation with the middle Mutabilis Zone of England. It 
is suggested that the interval at the boundary of the Divisum Zone and the 
Mutabilis Zone of Poland correlates with the middle Mutabilis Zone of 
England, indicating a diachronous base of the Mutabilis Zone from the 
Subboreal Province to the Submediterranean .Province. 

PLATE 1 

1- Ctenododinium orMtum (ErSI!NACK, 1935) DEFlANDRE, 1938; DOU Catalogue No. 1992-NEP-3; 
Barcin-Pakosc..3 borehole (137.4 m), Lyna Fonnation, HypseJum Subzone, Bimammatum 
Zone 

2 - Epiplosphaera bireticulata KLEMENT, 1960; DOU Catalogue No. 1991-NEP-22; Ba1t6w, 
Transversarium Zone 

3 - Gonyaulacysts eisenacki (DEFLANDRE, 1938) DODEKovA, 1967, emend. SARJEANT 1982; DOU 
Catalogue No. I!JJI-NEP-173; Bah6w, Transversarium Zone 

4 - Glossodinium dimorphum IOANNIDES & al., 1977; DO U Catalogue No. 1992-NEP-4; Malogoszcz 
Quarry, Top Clays, Mutabilis Zone 

5 - Endoscrinium galerltum (DEFLANDRE, 1938) VOZZHENNlKOVA 1967; DOU Catalogue No. 
1992-NEP-5; Malogoszcz Quarry, Top Clays, Mutabilis Zone 

6 - Compositosphae;jdinlumpolonicum (OllRKA, 1965) ERKMI!N& SARJEANT, 1980, emend. ERKMI!N 
& SARIEANT, 1980; DOU Catalogue No. 1991-NEP-41; Balt6w, Transversarium Zone 



ACTA GEOLOGICA POLONICA, VOL. 43 N.E . POULSEN, PLo I 



ACfA GEOLOGICA POLONlCA, VOL. 43 N .E. POULSEN, PLo 2 



DINOFLAGELLATE CYSTS 269 

SYSTEMATIC ACCOUNT 

Almost all taxa recognized in this study are the dinoflagellate cysts 
(Division Pyrrhophyta PASHER 1914, Class Dinophyceae FRITSCH 1935, Order 
Peridiniales HAECKEL 1894). The generic allocation of dinoflagellate cyst 
species encountered in this study follows that of LENTIN & WILLIAMS (1989). 
Newer taxa and revisions, not treated by LENTIN & WILLlAMS (1989), are 
described by BRENNER (1988), COURTINAT (1989), DURR (1988), and POULSEN 
(1991b; 1992a, b). 

The name Sentusidinium suite is used for species of the genus Sen
tusidinium and species previously attributed to this genus, but now transferred 
to Barbatacysta, Pandadinium, or Pilosidinium. 

Some new species and subspecies occur in the material studied from 
Poland, and some species, which may be reattributed to other genera. However, 
these new proposals are not executed here, and their proper description is in 
preparation by the Author. These new forms recorded are briefly described. 
below. 

Cometodinium sp. 

REMARKS: A sphaerical cyst having an autophragm densely covered with short slender 
spines, which may be divided at the base, No indication of paratabulation except for archeopyle. 
Archeopyle apical, type [tAJa. Operculum attached. 

RECORDED OCCURRENCE: Transversarium - Klimovi Zones (Middle Oxfordian - Early 
Volgian) of Bahow (sample B-JO-7) Barcin-Pakosc-3 borehole (137.4 m), Kobylczyce-VI-10 
borehole (20.5-30.5 m), Trojanow-83 borehole (50.3-86.5 m), Szadkowice borehole (106.5 m), and 
Blogie-Nadzieja borehole (37.5-87.5 m). 

PLATE 2 

l-Endoscrinium lurirlum (DEFLANORI!, 1938) OOCHT, 1970; DOU Catalogue No. 1992-NEP-2; 
Blogie-Nadzieja borehole (49.8 m), Autissiodorensis Zone 

2 - Gonyaulacyslajuroiricajurassica (DI!FLANDRI!, 1938) emend. SARII!ANT, 1982, emend. POULSEN, 
1991; DOU Catalogue No. I 992-NEP-6; Trojanow-83 borehole (57.5 m), HypselocycJum Zone 

3 - Slephanelylron scarburghense SARIEANT, 1961, emend. STOYER & al., 1977; DO U Catalogue No. 
1992-NEP-7; Malogoszcz Quarry, Mutabilis Zone 

4 - Subli/isphaera? paeminosa (DRUGG, 1978) BUIAK & DAVIES, 1983; DOU Catalogue No. 
1992-NEP-l; Szadkowice borehole (24.0 m), Eudoxus Zone 

5 - Occisucysla balia OrrMEZ, 1970, emend. JAN DU Cm!NE & al., 1986; DOU Catalogue No. 
1992-NEP-8; Trojanow-83 borehole (57.5 m), Hypselocyclum Zone 

6 - Cribroperidinium? longicorne (DOWNIE, 1957) LI!NTlN & WILLlAMS, 1985; DOU Catalogue No. 
1991-NEP-89; Malogoszcz Quarry, Top Clays, Mutabilis Zone 

7 - Perisseiasphaeridiumpannosum DAVEY& WlLLlAMS, 1966; DOU Catalogue No. 1991-NEP-245; 
Blogie-Nadzieja borehole (87.5 m), Eudoxus or Autissiodorensis Zone 
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Dichadogonyaulax? sp. 

REMARKS: A dinoflagellate cyst, known from the Oxfordian to Early Kimmeridgian of 
Germany, the Early Kimmeridgian of Poland, and the earliest Volgian of Denmark, is a spherical 
form may be slightly compressed in the apical-antapical direction. The paratabulation is generally 
not indicated or vaguely reflected as low ridges in an uniformly reticulate surface. The reticulatum 
is of almost no height. There is no paracingular or parasulcal depressions. The archeopyle is 
epicystal, type [tAtP]a, the epicyst and hypocyst are connected at the ventral side as the opening is 
never complete. The archeopyle divides the cyst into almost equal halves. 

RECORDED OCCURRENCE: Hypselocyclum - Divisum Zones of Trojanow-83 borehole 
(50-81 m), and Divisum - Mutabilis Zones of Szadkowice borehole (98-116 m). 

Netrelytron stegastum SARJEANT, 1961 

REMARKS: The transfer of this species to the genus Pareodinia by BELow(1990) is here rejected. 

RECORDED OCCURRENCE: Divisum Zone. 

Occisucysta sp. 

REMARKS: A species of Occisucysta which bears a small blunt apical horn. The 
autophragm is omamented with scaltered granules on the paraplates. The parasutural crests are 
smooth to finely denticulate and low except for the paracingular ridges, the posterior paracingular 
suture is often the widest and is developed as a septum. Distinct subtriangular claustra are developed 
adjacant to the parasutural triple junctions. The antapical plate is small and asymmetrical. 

This species of Occisucysta differs from other species of Occisucysta in having a paracin
gular flange with distinct subtriangular claustra. In antapical view it resembles Limbodinium 
absidatum in having a small asymmetrical paraplate and a similar paracingular flange with 
subtriangular claustra. It differs from L. absidatum in having an apical horn and a precingular 
archeopyle; L. absidatum has a hemicystal archeopyle and no apical horn. 

RECORDED OCCURRENCE: Klimovi and Sokolovi Zones (Early Volgian) ofBlogie-Nadzieja 
borehole (22-38 m). 
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