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E8 A. diktyoplokum

E7 H. porosa

E6b–E6c

E5–E6a

E4 D. ficusoides

E3b C. columna

E3a E. furiensis

E2b P. condylos
?

P6 Apectodinium acme

P5 A. gippingensis

Trithyrodinium evittii
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420 Cleistosphaeridium ancyreum, Reticulatosphaera actinocoronata
450 Cleistosphaeridium diversispinosum, Tuberculodinium vancampoae
480 Deflandrea phosphoritica, Enneadocysta magna, Licracysta corymbus, Pentadinium laticinctum, Svalbardella spp.
510 Microdinium reticulatum, Palaeocystodinium golzowense
540 Lentinia serrata, Tetraporina sp. A of Fensome et al. 2016
570 Cribroperidinium giuseppei acme, Trithyrodinium? conservatum (R?)

630 Araneosphaera araneosa, Glaphyrocysta cf. texta
660 Alterbidinium bicellulum
690 Phthanoperidinium geminatum, Phthanoperidinium stockmansii, Phthanoperidinium spp.

750 Hystrichostrogylon membraniphorum subsp. granulatum, Phthanoperidinium aff. distinctum
780 Glaphyrocysta divaricata

840 Glaphyrocysta retiintexta, Glaphyrocysta semitecta

900 Thalassiphora delicata

990 Phthanoperidinium alectrolophum

1080
Glaphyrocysta cf. spineta

1110
Azolla spp.

1140
Taurodinium granulatum

1260
Rhombodinium draco, Rhombodinium porosum

1290
Spiniferites pseudofurcatus

1470 Chiropteridium gilbertii
1500 Glaphyrocysta exuberans
1530 Paucilobimorpha triradiata
1560 Sophismatia tenuivirgula

1650 Apectodinium quinquelatum, Dracodinium spp.

1800
Tetraporina sp. B of Fensome et al. 2016, Thalassiphora patula 

1920 Cerodinium depressum
1950 Dapsilidinium spp.
1980 Deflandrea borealis, Diphyes colligerum, Diphyes ficusoides, Eatonicysta cf. furensis,

Ginginodinium? flexidentatum, Piladinium columnum2010
Apectodinium homomorphum, Diphyes brevispinum

2040 Achilleodinium biformoides, Dapsilidinium pseudocolligerum, Hystrichokolpoma spinosum
2070 Adnatosphaeridium robustum,  Apectodinium parvum, Eatonicysta furensis
2100 Rhadinodinium politum
2130

Evittophaerula? foraminosa, Petalodinium condylos, Scalenodium scalenum
2160 Apectodinium homomorphum acme, Apectodinium paniculatum2160

2220 Apectodinium spp. acme, Axiodinium augustum, Fibrocysta bipolaris
2250 Areoligera gippingensis, Cerodinium dartmoorium, Cerodinium glabrum, Cerodinium speciosum, Muratodinium fimbriatum,

Palaeocystodinium australinum2280
Cerodinium striatum

2310 Alisocysta margarita
2340 Palaeoperidinium pyrophorum, Spinidinium sagitula, 
2370 Alisocysta reticulata, Cerodinium diebelii, Cerodinium pannuceum,

Hystrichosphaeridium tubiferum, Spongodinium delitiense, Trithyrodinium evittii
2430 Spinidinium echinoideum, Spiniferites cf. "magnificus"
2460 Caligodinium aceras, Cerodinium granulostriatum
2490  Alisocysta circumtabulata, Palaeoperidinium pyrophorum acme, Senoniasphaera inornata
2520 Deflandrea cf. majae, Membranilarnacia hapala, Palynodinium grallator
2550 Hystrichosphaeropsis obscura, Isabelidinium cretaceum, Trithyrodinium quinqueangulare
2580 Fromea fragilis, Impagidinium victorianum
2610 Hystrichosphaeropsis perforata, Isabelidinium cooksoniae
2640 Cometodinium whitei
2670 Alterbidinium acutulum, Chatangiella cf. bondarenkoi, Chlamydophorella cf. nyei, Fibradinium annetorpense,

Heterosphaeridium bellii2700 Chatangiella ditissima, Scriniodinium spp., Xenascus ceratioides
2730 Heterosphaeridium difficile, Odontochitina operculata, Palaeohystrichophora infusorioides, Rugubivesiculites rugosus
2760 Cauverdinium membraniphorum, Odontochitina costata, Rugubivesiculites reductus, Surculosphaeridium longifurcatum
2790 Canningia reticulata, Circulodinium cf. attadalicum, Kiokansium williamsii, Nyktericysta dictyophora, 

Odontochitina ancala acme, Oligosphaeridium albertense, Palaeoperidinium cf. cretaceum
2820 Hapsocysta benteae, Oligosphaeridium perforatum, Palaeoperidinium cretaceum, Pseudoceratium cf. interiorense,

Senoniasphaera microreticulata2850
Nyktericysta vitrea, Oligosphaeridium poculum

2880
Circulodinium sp. 1 of Nøhr-Hansen 1993b, Oligosphaeridium asterigerum, Trichodinium castanea

2910
Subtilisphaera perlucida

3120
Nyktericysta davisii3150
Pseudoceratium pelliferum

3360
Vesperopsis longicornis

3450
Batioladinium exiguum, Xiphophoridium alatum
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1503 Cymatiosphaera invaginata, Habibacysta tectata
Palaeocystodinium golzowense

1554 Deflandrea phosphoritica

1609 Lingulodinium machaerophorum, Cleistosphaeridium placacanthum
1626 Barssidinium spp.

Cerebrocysta poulsenii, Hystrichokolpoma rigaudiae,
Palaeocystodinium sp. A of Costa & Downie 1979, Svalbardella spp.

1863 Phthanoperidinium comatum

1927
Thalassiphora pelagica

1951
Dapsilidinium colligerum, Diphyes ficusoides, Dracodinium spp., Eatonicysta ursulae

1971  Fungal spp. acme, Homotryblium spp. acme
Diphyes pseudoficusoides

1978 Muratodinium fimbriatum, Rhadinodinium politum2014
Dracodinium solidum2015
Petalodinium condylos2042
Deflandrea oebisfeldensis

2079
Carpatella spp., Fibrocysta bipolaris
Fibrocysta bipolaris acme

2150 Paralecaniella indentata acme
2161

Alisocysta circumtabulata
2198

Dracodinium astra
2240

Areoligera gippingensis
2280

Cerodinium glabrum

2344 Areoligera gippingensis peak
Alisocysta margarita
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847
Lingulodinium machaerophorum

975
Apectodinium homomorphum reworked acme

1365 Cymatiosphaera invaginata

1440 Thalassiphora pelagica
1447 Barssidinium graminosum, Habibacysta tectata

1549
Deflandrea aff.arcuata, Palaeocystodinium golzowense

1628
Homotryblium cf. tenuispinosum

1835 Diphyes ficusoides1853
Achilleodinium biformoides, Eatonicysta cf. ursulae, Ginginodinium? flexidentatum1862
Stichodinium cf. lineidentatum, Vallodinium? echinosuturatum

1908
Piladinium columna

2018 Axiodinium lunare acme
Axiodinium lunare, Rhombodinium? aff. longimanum

2054
Petalodinium condylos

2100 Spinidinium spp. acme
Deflandrea oebisfeldensis2109
Muratodinium fimbriatum, Sophismatia cf. insolens2137
Apectodinium spp. 

2219
Carpatella spp., Fibrocysta bipolaris

2228
Spiniferites septatus

2237 Cerodinium dartmoorium
2256 Alisocysta sp. 2 of Heilmann-Clausen 1985

Apectodinium spp. acme2265
Pediastrum spp. 2283
Alisocysta margarita

2292

Areoligera gippingensis peak
2301

 Alisocysta sp. 1 of Heilmann-Clausen 1985

2379 Cerodinium speciosum, Palaeoperidinium pyrophorum consistent, Palaeocystodinium australinum
2384 Cerodinium diebelii (R?), Cerodinium striatum 

2548 Cerodinium kangiliense
2553

Senegalinium cf. iterlaaense
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1118 Barssidinium spp.

1379
Cerebrocysta poulsenii, Cyst type 1 of de Vernal & Mudie 1989b
Palaeocystodinium miocaenicum acme

1556 Cymatiosphaera invaginata, Operculodinium cf. giganteum,  Spiniferites solidago
Operculodinium centrocarpum, Cleistosphaeridium placacanthum

1622.5 Charlesdowniea coleothrypta, Cordosphaeridium spp.,
Deflandrea phosphoritica, Wetzeliella spp.

1725
Cerebrocysta bartonensis, Phthanoperidinium geminatum,
Phthanoperidinium echinatum, Phthanoperidinium multispinum1747
Glaphyrocysta semitecta

1871 Enneadocysta arcuata, Enneadocysta pectiniformis,
Leptodinium membranigerum, Rottnestia borussica

2159 Phthanoperidinium comatum

2387
Achilleodinium biformoides

2598
Cerebrocysta magna

2640 Diphyes ficusoides, Hystrichosphaeropsis costae,
Hystrichosphaeridium tubiferum, Stichodinium cf. lineidentatum

2700 Eatonicysta ursulae, Stichodinium echinosuturatum
2721 Homotryblium tenuispinosum acme

2770
Diphyes brevispinum, Piladinium columna

2801.5
Eatonicysta cf. furensis
Eatonicysta cf. furensis acme

2802 Dracodinium spp.

2961

Alisocysta gippingensis, Apectodinium quinquelatum, Areoligera coronata, 
Areoligera medusettiformis, Muratodinium fimbriatum

2961 Areoligera medusettiformis acme
 Adnatosphaeridium vittatum2991
Petalodinium condylos, Rhadinodinium politum

3080 Thalassiphora delicata
3110 Deflandrea oebisfeldensis, Spiniferites septatus

3170 Fibrocysta bipolaris

3210
3231

Dracodinium astra acme
Sophismatia crassiramosa

3243 Apectodinium spp. acme
Cerodinium glabrum, Taurodinium granulatum acme3255
Axiodinium augustum3297
Areoligera gippingensis peak

Areoligera gippingensis acme

3306
Alisocysta circumtabulata, Alisocysta margarita

3370

3441 Cerodinium speciosum, Cerodinium striatum

3561 Palaeoperidinium pyrophorum
3591 Areoligera spp. acme

3696 Palaeocystodinium bulliforme
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1049
Cerebrocysta bartonensis, Glaphyrocysta semitecta, Heteraulacacysta porosa, 
Phthanoperidinium comatum, Phthanoperidinium geminatum

1130 Heteraulacacysta leptalea?, Phthanoperidinium aff. distinctum
1155 Glaphyrocysta vicina

Trithyrodinium? conservatum acme
Trithyrodinium? conservatum

1170

Glaphyrocysta cf. spineta

1320
Enneadocysta pectiniformis

1566 Ginginodinium? flexidentatum
1573.5 Areoligera medusettiformis acme

Areoligera medusettiformis, Turbiosphaera galatea1590
Fibrocysta bipolaris1620
Carpatella spp.1632
Muratodinium fimbriatum, Spiniferites septatus1650
Deflandrea oebisfeldensis

1992 Deflandrea oebisfeldensis acme, Spinidinium sagittula acme

Apectodinium parvum, Spinidinium sagittula

2070.5
Aquilapollenites spp.

2131 Apectodinium homomorphum acme
2161 Lejeunecysta hyalina
2190 Axiodinium augustum, Taurodinium granulatum acme

2340
Phthanoperidinium crenulatum

2340 Apectodinium spp.  acme
2370 Areoligera gippingensis
2400

Cerodinium glabrum
2400 Areoligera gippingensis peak

2447 Spinidinium sagittula acme 2
2462 Alisocysta margarita, Cerodinium speciosum
2496 Operculodinium israelianum acme

2627 Alisocysta cf. sp. 1 of Heilmann-Clausen 1985, Thalassiphora inflata

2724

Areoligera spp.  acme, Cerodinium striatum, 
Palaeocystodinium bulliforme, Palaeoperidinium pyrophorum consistent

2730
Alisocysta circumtabulata, Cerodinium diebelii

2745
Palaeoperidinium pyrophorum acme

2755 Chatangiella granulifera, Heterosphaeridium difficile (R), Isabelidinium acuminatum, 
Isabelidinium svartenhukense, Laciniadinium arcticum, Raphidodinium fucatum, 
Surculosphaeridium longifurcatum

2760

Chatangiella aff. spectabilis
2772

Alterbidinium ioannidesii, Palaeohystrichophora infusorioides
2796

Heterosphaeridium bellii, Palaeotetradinium silicorum,Trithyrodinium suspectum, 
2835

Subtilisphaera cf. pontis-mariae

Trichodinium castanea
3003
2976

Dinogymnium spp.

3087 Chatangiella cf. mcintyrei
3120 Palaeoperidinium cretaceum
3138 Gardodinium trabeculosum, Tanyosphaeridium cf. salpinx3141 Batioladinium jaegeri
3184 Gonyaulacysta spp.
3210 Nyktericysta spp. (R)

3275 Nyktericysta davisii (R)
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Diversity
(dinoflagellate cysts)

No. of species

Shale (mudstone)

Sandstone

Side-wall core sample

Reworked(R)
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518 Hystrichostrogylon membraniphorum, Spiniferites spp.

715 Areosphaeridium diktyoplokum723
Chiropteridium cf. lobospinosum

857 Cribroperidinium giuseppei acme
Corrudinium incompositum, Lentinia serrata

1045
Glaphyrocysta texta
Glaphyrocysta texta acme
Areoligera cf. tauloma, Enneadocysta fenestrata, Rhombodinium longimanum1074
Araneosphaera araneosa

1142
Rhombodinium draco, Rhombodinium aff. porosum
Lingulodinium macherophorum acme1152 Impletosphaeridium cf. insolitum1152

Alterbidinium bicellulum, Heteraulacacysta leptalea?,
Impletosphaeridium cf. insolitum acme

1170

1289 Cerodinium denticulatum, Phthanoperidinium regale, Turbiosphaera magnifica

1344 Sophismatia tenuivirgula
1357 Alterbidinium bicellulum acme

Areoligera medusettiformis, Deflandrea oebisfeldensis, Muratodinium fimbriatum

1417 Eatonicysta cf. furensis
1426 Wetzeliella spp.  acme

1472
Piladinium columna

1527 Areoligera medusettiformis acme

1588          
Petalodinium condylos

1734 Spiniferites aff. pseudofurcatus acme

1774
Aquilapollenites spp.

1843 Cerodinium medcalfii, Hystrichosphaeridium tubiferum, Thalassiphora delicata,
1862 Apectodinium homomorphum acme

1928
Fibrocysta bipolaris
Fibrocysta bipolaris acme

1975
Spiniferites septatus

2114
Alisocysta margarita, Areoligera gippingensis, 
Paralecaniella indentata acme

2396 Palaeoperidinium pyrophorum
2426 Cerodinium speciosum
2438 Cerodinium striatum

2481
Alisocysta cf. sp. 1 of Heilmann-Clausen 1985
Areoligera spp. acme
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No. of species

Shale (mudstone)

Sandstone

Volcanic

Side-wall core sample




