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Introduction 

This report forms the final deliverable of the research project: C46-34-01 “Biostratigraphic (paly-

nologically based) study of 3 Faroese wells, 2 Norwegian wells and correlation to outcrops from 

the Kangerlussuaq Basin, East Greenland” conducted by Henrik Nøhr-Hansen, the Geological 

Survey of Denmark and Greenland (GEUS).  
 

Contract negotiations between GEUS and HESS started in September 2006 and were accepted 

by all Sindri partners in October 2006. Jarðfeingi finally approved the project in March 2007. 

The Faroese well samples were collected in Tórshavn in April 2007 after permissions and well 

data were received. A draft Sindri research agreement contract was received from Atlanticon 

and returned in August 2007, suggesting the official starting date to 1 September 2007. The 

Norwegian well samples and palynological slides were collected in Stavanger in November 

2007 after permissions were received from the Norwegian Petroleum Directorate (NPD). 

The final Sindri research agreement contract was received from Atlanticon and signed the 31 

December 2007. The official starting date was set to 31 December 2007 and completion date 

30 September 2008. However, in order to get a better understanding on the Cretaceous–

Palaeogene transition, 84 extra samples have been analysed (i.e. 289 samples instead of the 

original proposed 205 samples) and a later completion date (31 October 2008) was approved 

by the Sindri's technical coordinator, Simon Passey. 

 
The Project forms part of the Sindri programme: “Future Exploration Issues Programme of the 

Faroese Continental Shelf” (referred to as the Sindri programme) established by the Faroese 

Ministry of Petroleum and financed by the partners of the Sindri Group. 

The current licensees of the Sindri Group are: Anadarko Faroes Company, Atlantic Petroleum 

P/F, BP Amoco Exploration (Faroes) Limited, British Gas International B.V., ChevronTexaco 

Føroyar ApS, DONG Energy Føroyar P/F, Eni Denmark B.V., Føroya Kolvetni P/F, GeysirPetro-

leum h/f , Hess (Faroes) Limited, OMV (Faroe Islands) Exploration GmbH, Shell U.K. Limited 

and StatoilHydro Færøyene A/S.  
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Abstract  

Data gathered in the previous Sindri stratigraphy projects by GEUS has shown that biostrati-

graphic correlation problems occur in the Upper Cretaceous–Lower Palaeogene succession of 

the northern North Atlantic. The main reasons for the apparent correlation problems are the 

extensive erosion occurring at the K/T boundary at basin margins, poor preservation of palyno-

morphs due to intense heating by Palaeogene intrusions and extensive reworking of Upper 

Cretaceous strata.   

The aim of the present biostratigraphic study is to correlate biostratigraphic zones and events of 

the three Faroese offshore wells: Marjun 6004/16-1 and the side track 6004/16-1Z, Longan 

6005/15-1 and Svinoy 6004/12-1 and the side track 6004/12-1Z with GEUS´s previous Sindri-

financed biostratigraphic studies of the Kangerlussuaq Basin (East Greenland) and two Norwe-

gian offshore wells: 6305/5-1 and 6305/-7-1 from Ormen Lange, Møre Basin in order to improve 

the understanding of the prospective intervals in the areas around the Faroe Islands. 

The advantage of the Norwegian wells is the presence of approximately 100 m core across the 

Cretaceous–Palaeogene boundary. The study of the Norwegian cores contributes with informa-

tion from deep-water, distal gas reservoir deposits of the uppermost Cretaceous to lower 

Danian interval which is missing in the Kangerlussuaq Basin and which has not been reached in 

the sampled Faroese wells.  

The correlation of the Upper Cretaceous to Lower Palaeogene successions in the three studied 

northern North Atlantic areas is based on recognition of 13 zones, 19 subzones and 44 paly-

nological events. 

The lower Eocene to uppermost Paleocene succession is represented in the three Faroese 

wells. The upper to lower Paleocene succession is represented in all three areas. The lower-

most Paleocene to uppermost Cretaceous succession is represented in the Norwegian wells 

and the Upper Cretaceous succession is represented in the Norwegian wells and onshore East 

Greenland. 
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Geological setting 

Previous sedimentological and biostratigraphic Sindri projects (Larsen et al.  2005, Nøhr-

Hansen et al. 2006, 2007) have demonstrated that southern East Greenland allows a unique 

possibility to study at outcrop the sedimentary basins associated with rifting and break-up of the 

North Atlantic. Sub- and syn- basaltic sedimentary successions of Late Cretaceous and Palaeo-

gene age are exposed at Kangerlussuaq (Fig. 1), whereas early post-basaltic sediments (Eo-

cene–Oligocene) are exposed further north at Kap Dalton and Savoia Halvø. GEUS has carried 

out field work in Kangerlussuaq in 1995, 2000 and 2004 and at Kap Dalton and Savoia Halvø in  

       
Figure 1. Location map of East Greenland and the Faroe-Shetland region showing on- and 

offshore geology, main structural elements, transfer zones and wells from Larsen et al. 2005. 

Note that the position of Greenland relative to the Faroe-Shetland region is shown prior to 

Palaeogene sea-floor spreading.  

Greenland Geology 

- Paleogene basalts 
D Cretaceous•Paleogene sediments 

- Crystaline basement 

Faroes continental shelf geology 

- Platform basalts 
D Mesozoic-Paleogene sediments undiff. 

- PaleOQene intrusions 

UK continental shelf geology 
Edge of Paleogene lavas 
Greenland COB 

D Cretaceous,.Paleogene basins (UK) - ­

D Jurassic basins 
Western Europe COB 

__.-- Fault 
D Triassic basins 

- Paleogene intrusions 
□ Other rock units 

Transfer zone 
Licence blocks 
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2001 and has established a comprehensive sample database for the Cretaceous and Palaeo-

gene of East Greenland. The present background information is based on previous GEUS Sin-

dri projects and GEUS’s databases.  

The sediments are formally assigned to the Kangerdlugssuaq (Barremian–Paleocene) and the 

Blosseville Group (Paleocene–?Eocene). Based on recent sedimentological, biostratigraphic 

and sequence stratigraphic studies a new lithostratigraphic scheme was established by Larsen 

et al.  (2005, Fig. 2). The Kangerdlugssuaq Group was thus divided into the following  

 

        
Figure 2. Correlation of the Cretaceous – Early Palaeogene successions West of Shetland, the 

Faroes and in southern East Greenland from Larsen et al. 2005. Stratigraphic information in the 

Faroe-Shetland region from 1) Grant et al. 1999; 2) Ellis et al. 2002; 3) Knox et al. 1997; 4) 

Mudge and Bujak 2001. Timescale from Gradstein et al. 2004. 

 

formations: Watkins Fjord (new), Sorgenfri (redefined), Christian IV (new) and Sediment Bjerge 

(new) whereas the lower part of the Blosseville Group; the Vandfaldsdalen Formation was rede-

fined. Six new members were defined within the succession.                    

With a pre-drift position only 100–150 km northwest of the present day Faroe Islands (Fig. 1) 

the Kangerlussuaq Basin in East Greenland probably forms the most important analogue for 
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understanding the offshore sub-basaltic basins. Major unconformities in the Santonian–Early 

Campanian, Late Maastrichtian–Early Paleocene and mid-Paleocene (Fig. 2) may thus indicate 

periods of possible sediment input from the west to the Faroe-Shetland region.  

The other important analogue is the Ormen Lange gas field from the Møre Basin at the Mid-

Norwegian Shelf. The reservoir interval spans the Cretaceous–Palaeogene boundary without 

any major stratigraphic breaks and is represented by a Maastrichtian heterolitic unit, the Sprin-

gar (Jorsalfare) Formation and the overlying Danian sandstone, the Egga Member of the Våle 

Formation (Gjelberg et al. 2005). Further landward, east of the Ormen Lange Field, the Creta-

ceous–Palaeogene boundary is characterised by a major unconformity, implying erosion and 

sediment by-pass, which may mirror the major Late Maastrichtian–Early Paleocene unconform-

ity in the Kangerlussuaq Basin. Gjelberg et al. (2005) suggested that uplift and rotation of the 

provenance area to the eastern situated Norwegian midland took place in the early Danian time, 

which led to extensive erosion and redistribution of sandy sediments into the Møre Basin and 

caused the deposition of the Egga Member. 

The wells drilled recently in the Faroese territory have demonstrated that a viable petroleum 

system is present in the southernmost basins. Sedimentation in this area is related to deposi-

tional systems known from hydrocarbon exploration in the UK and Norwegian sectors. The re-

cently drilled wells form important correlation points in the southernmost part of the Faroese.  

The Cretaceous–Palaeogene rift between the Faroe Islands and the Shetland Islands is charac-

terised by the presence of a number of Cretaceous–Palaeogene sedimentary basins and sub-

basins (Fig. 1). The largest of the sedimentary basins in the region is the Faroe-Shetland Basin.  

The Palaeogene interval and basin evolution is currently the major focus of hydrocarbon explo-

ration in the Faroe-Shetland region. The plays are focused on the pre basaltic Sullom and Vaila 

Fm and the intra basaltic Flett Fm, especially after the Rosebank discovery within a Palaeogene 

volcanic sequence (Passey, 2008; Helland-Hansen, 2006).  

There are substantial thicknesses of sediment of this age in the basins to the west of Shetland 

with up to 2000 m in the Flett and Judd sub-basins (Lamers and Carmichael 1999). The initial fill 

of the basins consists of deep marine clastics. Substantial amounts of coarse clastic material 

were eroded from the Orkney-Shetland Platform and deposited in the basins west of Shetland 

by sediment gravity flow processes. The sandstones known as T10 (Danian) in the Sullom For-

mation and as T20–T25 (lower Selandian) in the Vaila Formation are sourced from this region 

(Fig. 2). Sandstones in T20–35 interval (lower Selandian to lower Thanetian) form the reservoirs 

in the West Shetland oilfields e.g. Foinaven, Schiehallion and Loyal. After T35 time (early 

Thanetian) a shelf succession prograded out from the Orkney-Shetland platform over delta 

slope and deep marine deposits. These shelf sediments are capped by a transgressive succes-

sion of fluvio-deltaic sandstones and coals. A sequence boundary was developed beneath this 

fluvio-deltaic succession and had its maximum basin ward extent in T40 time (latest Thanetian) 

(Roberts et al. 1999). 

At the same time as sediment was being supplied to the basin from the east, volcanism in the 

west, in the Faroese region, built up substantial thicknesses of basaltic sediments and lavas 
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(Fig. 3). The onset of volcanism is poorly constrained, but the presence of air fall tuffs in sedi-

ments as old as T32 (late Selandian) in well 205/9-1 (Jolley and Whitham 2004), indicates that 

the initiation of volcanic activity can be traced at least this far back in time. Evidence for a west-

ern source of sediment is found in T36 (Thanetian) in the form of the Kettla Member (Foinaven 

Subbasin) and Andrew Tuff (Flett Subbasin), which contains volcanic material which can only 

be derived from the west (Lamers and Carmichael 1999).  

 

 
 Figure 3. Correlation of the early Palaeogene successions West of Shetland, the Faroes and in 

southern East Greenland from Larsen et al. 2005. Right hand side of the diagram from Ellis et 

al. (2002). 

 

The Faroese volcanic succession can be correlated geochemically with the volcanic succession 

of East Greenland (L.M Larsen et al. 1999). This work shows that the Nansen Fjord Formation 

in Kangerlussuaq and the Lower Lava Formation of the Faroe Island are time equivalents (Figs 

2, 3).  

The Nansen Fjord Formation recently has been dated to 59.2 ± 1.4 and 57.7 ± 0.5 Ma (late 

Selandian and early Thanetian) by 40Ar/39Ar (Storey et al. 2007). The top of the Nansen Fjord 

Formation is marked by a thin coal-bearing sedimentary unit. This is thought to correlate directly 

to the coal bearing strata marking the boundary between the Lower and Middle lava formation in 

the Faroe Island (L.M. Larsen et al. 1999; Ellis et al. 2002) (Figs 2, 3). Based on spore and pol-

len assemblages of the coal-bearing horizon in the Faroese, Jolley et al. (2005) suggested that 

the boundary is time equivalent with the topmost Flett Formation in the well 205/9-1.  

Furthermore new brackish-water dinoflagellate cyst data obtained during the re-examination of 

the Kulhøje Member (Nøhr-Hansen et al. 2007), suggest an age within the Selandian to latest 

Thanetian /?earliest Ypresian range (Fig. 2). A Selandian age is in accordance with the earliest 

dating (61 Ma) of basaltic volcanism in southern East Greenland (Hansen et al. 2002), and may 

be supported by the resent dating of Storey et al. (2007, see above). 
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In summary, the combined evidence from the geochemical and palynological analyses suggest 

that volcanism had already started in East Greenland and the Faroese at the time of deposition 

of the uppermost Lamba and Flett formations in the Faroe-Shetland Basin. By the discovery of  

intrabasaltic hydrocarbon bearing Flett age sandstones in the Rosebank discovery the under-

standing of basalt/sediment interaction and the timing of volcanic pulses become crucial in fu-

ture Faeroes exploration. 
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Material analysed 

The study is based on data from 289 palynological samples from 5 offshore wells and 142 sam-

ples from 11 outcrop sections from the following three geographical separated areas in the 

northern North Atlantic (Fig. 4): 

 
Figure 4. Geographical position of the five studied wells and outcrops. 

 

1) Onshore south east Greenland: 

The results from the outcrops from the Kangerlussuaq Basin in East Greenland are based on 

the study of 142 samples, from 11 sections which has been reported previously in the Sindri 

reports by Larsen et al. (2005a,b) and by Nøhr-Hansen et al. (2006, 2007). 

 

2) Offshore Faroese Islands: 

The results from the Faroe area are based on the study of the three offshore wells:  

Marjun, 6004/16-1: 21 ditch cutting from 1484–2259 m 

Marjun, 6004/16-1Z (side-track): 60 ditch cutting samples from 2228–4271 m  

Longan, 6005/15-1: 64 ditch cutting samples from 1790–4025 m 

Svinoy, 6004/12-1 and side-track 1Z: 54 ditch cutting samples from 2223–4583 m 

G001_04_036_HNH.eps 
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3) Offshore Norway: 

The results from Norway are based on the study of the two offshore Norwegian wells from the 

Ormen Lange, Møre Basin: 

6305/5-1: 44 core samples and 18 ditch cutting samples from 2610.00–2816.15 m 

6305/-7-1: 30 core samples from 2917.74–3010.67 m 
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Methods 

Palynological preparation and studies of the samples were carried out at the Geological Survey 

of Denmark and Greenland (GEUS). Palynomorphs were extracted from 20 g of sediment from 

each sample by modified standard preparation techniques including treatment with hydrochloric 

(HCl) and hydrofluoric (HF) acids, sieving using a 20 μ nylon mesh and oxidation (3–10 min-

utes) with concentrated nitric acid (HNO3). Finally, palynomorphs were separated from coal 

particles and woody material in most samples by swirling. After each of the steps mentioned 

above the organic residues were mounted in a solid medium (Eukitt ®) or in glycerine gel. The 

palynological slides were studied with transmitted light using a Leitz Dialux 22 microscope (No. 

512 742/057691). Dinoflagellate cysts, acritarchs and selected stratigraphically important 

spores and pollen species were recorded from the sieved, oxidised or gravity-separated slides. 

Approximately 100 specimens were counted in each slide whenever possible.  

Correlation of the offshore wells and the onshore sections are illustrated in two schemes (Figs 

3–4). The sample position and relative abundance of species referred to in the biostratigraphic 

zonation section (below) are illustrated on StrataBugs rangecharts (Enclosures 1–7) and 8 

Summery/events Stratabugs charts (Enclosures 8–15). 

Reworked specimens have been recorded and their occurrences have been illustrated sepa-

rately on the enclosed rangecharts (Enclosures 1–7). Reworking of middle and upper Jurassic 

and lower to upper Cretaceous species are common in the 3 Faroese wells and reworking of 

middle Cretaceous species are common in the 2 Norwegian wells. 

The figures 5–7 and enclosures 1–15 in the report are enclosed on a CD-ROM as high resolu-

tion PDFs. 
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Correlation 

The correlation of the upper Cretaceous to lower Palaeogene successions in the three studied 

northern North Atlantic areas are based on recognition of 44 events grouped into 13 zones and 

19 subzones, which have been described separately below and illustrated in a composite zona-

tion scheme (Fig. 5).  

 

The palynological based correlation of the three studied areas is shown on the two correlation 

charts (Figs 6–7). 

 

The palynological based biostratigraphic data obtained in the present and in previous Sindri 

financed GEUS projects are presented in 7 enclosed StrataBugs rangecharts (Enclosures 1–7) 

and 8 enclosed StrataBugs summery/events charts (Enclosures 8–15). 

 

The correlation charts (Figs 6–7) illustrate that the youngest lower Eocene (Ypresian) to upper 

Paleocene (Thanetian) succession only occur in the three Faroese wells, and is represented by 

4 zones and 6 subzones.  

 

The upper to lower Paleocene (Selandian to uppermost Danian) succession can be traced in all 

three areas, and is represented by 3 zones and 6 subzones. 

 

The lowermost Paleocene (lower Danian) to uppermost Cretaceous (uppermost Maastrichtian) 

succession only occur in the two Norwegian wells, and is represented by 3 zones and 4 sub-

zones. 

 

The uppermost Cretaceous (upper to lower Maastrichtian) succession occurs in the two Norwe-

gian wells and onshore East Greenland. The Norwegian wells are represented by 3 zones and 

3 subzones, of which it only has been possible to recognise the lowermost Alterbidinium acutu-

lum Subzone from the Maastrichtian succession in the Kangerlussuaq Basin. The palyno-

morphs from the Kangerlussuaq Basin are in a very poor state of preservation due to thermal 

influence; in spite of this it has been possible to correlate six palynological events between the 

two areas.  
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Zonation 

? (E3) Eatonicysta ursulae Biozone of Bujak and Mudge (1994).  
? (E3b) Charlesdowniea columna Subzone of Bujak and Mudge (1994).  
The subzone correlates with the (E3b) Charlesdowniea columna interval of Nøhr-Hansen 

(2003). 

 

Age: Early Eocene, late Ypresian.  

Occurrence: 

Longan 6005/15-1 1820–1860 m. 

 

Palynological event: First down hole occurrence (FDO) of Wetzeliella endocyst Nøhr-Hansen 

2003. 

 
(E2) Areoligera medusettiformis Biozone of Bujak and Mudge (1994). 
(E2b) Dracodinium condylos interval of Nøhr-Hansen (2003). 
The interval correlates with the (E2b) Dracodinium politum Subzone of Bujak and Mudge 

(1994).  

 

Age: Early Eocene, middle Ypresian.  

Occurrence:  

Longan 6005/15-1, 1860–1970 m  

Marjun 6004/16-1, 1484–1519 m  

Svinoy 6004/12-1, 2223–2265 m 

 

Palynological events: FOD of Dracodinium condylos, D. varielongitudum. 

Characteristics: FOD of Dracodinium politum, FOD of Muratodinium fimbriatum, common Areo-

ligera spp.and Cordosphaeridium spp. and abundant Spiniferites spp., local acme of Cribrop-

eridinium giuseppei in Marjun. 

 
 
 
 
 
 
 
 
Figure 5. Composite Upper Cretaceous to lower Palaeogene palynological event and biozona-

tion zonation scheme for the three studied northern North Atlantic areas. 
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Interval E1–P6. Nøhr-Hansen (2003). 
(E1) Deflandrea oebisfeldensis interval of Nøhr-Hansen (2003). 
The interval correlates with the (E1b) Deflandrea oebisfeldensis Acme Subzone of Bujak and 

Mudge (1994).  

 

Age: Early Eocene, earliest Ypresian.  

Occurrence:  

Longan 6005/15-1, 1970–2060 m  

Marjun 6004/16-1, 1519–1540 m  

Svinoy 6004/12-1, 2265–2391 m 

 

Palynological events: FOD of Deflandrea oebisfeldensis.  

Characteristics: FOD of Apectodinium parvum, Paralecaniella indentata and Spiniferites sep-

tatus. 

 
(E1–P6) Paralecaniella indentata acme interval of Nøhr-Hansen (2003)/ ?(P6) Apectodin-
ium acme interval of Nøhr-Hansen (2003). 
The intervals correlate with the Leiosphaeridia Biofacies of Bujak and Mudge (1994)/ (P6) Apec-

todinium augustum Biozone of Mudge and Bujak (1996),  

 

Age: Late Paleocene to Early Eocene.  
Occurrence:  

Longan 6005/15-1, 2060–?2485 m  

Marjun 6004/16-1, 1540–?1717 m  

Svinoy 6004/12-1, 2391–2682 m 

 
Palynological events: FOD of Apectodinium paniculatum.  

Characteristics: Local acme of Paralecaniella indentata in Marjun. 

Local acme of Fibrocysta spp., Lingulodinium machaerophorum and Pediastrum spp. in Lon-

gan. Increase in abundance (4) of Apectodinium homomorphum in Svinoy. Subzone generally 

poor in in situ dinoflagellate cysts. 

 
 
 
 
 
 
Figure 6. Palynological zonal correlation scheme of the Upper Cretaceous to lower Palaeogene 

successions in the three studied areas. Notice that the individual event schemes are at the 

same scales. 
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(P5) Areoligera gippingensis Zone. 
In the present report the zone correlates with the (P5b) Alisocysta margarita Subzone of Mudge 

and Bujak (1996). 

 

Age: Late Paleocene, late Thanetian.  

Occurrence:  

Longan 6005/15-1, 2485–2603 m  

Marjun 6004/16-1, 1717–1972 m  

Svinoy 6004/12-1, 2682–2949 m 

 

Palynological events: FOD of Alisocysta margarita and Areoligera gippingensis. 

Characteristics: FOD of Cerodinium speciosum and Cerodinium striatum. Local acme of 

Deflandrea oebisfeldensis, Areoligera spp. and Spiniferites spp. in Longan 

 
(P5a) Areoligera gippingensis Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, early Thanetian. 

Occurrence:  

Longan 6005/15-1, 2603–3477 m  

Marjun 6004/16-1, 1972–2259 m  

Marjun 6004/16-1Z, 2228–2510 m  

Svinoy 6004/12-1, 2949–3941 m 

 

Palynological events: FOD of common Areoligera gippingensis.  

Characteristics: FOD of Spiniferites sp. 1 HNH Marjun, Spiniferites sp. 2 HNH Svinoy and Tha-

lassiphora delicata. The subzone is characterised by abundant Areoligera spp. and Spiniferites 

spp. in the upper part. 

 
 
 
 
 
 
 
 
 
Figure 7. Palynological correlation events for the Upper Cretaceous to lower Palaeogene suc-

cessions in the three studied areas. Black lines show correlation of characteristic zonal and 

subzonal species. Blue lines show correlation of characteristic intrazonal and intrasubzonal 

species. Notice that the individual event schemes are of different scales.  
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(P4) Palaeoperidinium pyrophorum Zone of Mudge and Bujak (1996). 
(P4b) Palaeoperidinium pyrophorum Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, latest Selandian. 

Occurrence:  

Kangerlussuaq, East Greenland, approximately 50 m thick 

Longan 6005/15-1, 3477–3642 m  

Marjun 6004/16-1Z, 2510–3257 m  

Svinoy 6004/12-1, 3941–4382 m 

6305/5-1 Norway, 2610–2650 m 

 

Palynological events: FOD of consistent Palaeoperidinium pyrophorum. 

Characteristics: FOD of Alisocysta sp. 1 Heilmann-Clausen 1985, FOD of Glaphyrocysta sp. 1 

HNH 2008, FOD of Palaeocystodinium bulliforme, common Alisocysta sp. 1 Heilmann-Clausen 

1985 and Glaphyrocysta sp. 1 HNH 2008. 

 
(P4a) Palaeoperidinium pyrophorum acme Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, late Selandian. 

Occurrence:  

Kangerlussuaq, East Greenland, approximately 100 m thick 

Longan 6005/15-1, 3642–4025 m (TD) 

Marjun 6004/16-1Z, 3257–3719 m  

Svinoy 6004/12-1, 4382–4583 m (TD) 

6305/5-1 Norway, 2650–2670 m 

 

Palynological events: FOD of common Palaeoperidinium pyrophorum. 

Characteristics: FOD of Spinidinium cf. echinoideum, common Alisocysta margarita, Alisocysta  

sp. 1 Heilmann-Clausen 1985, Cerodinium striatum and abundant Areoligera spp. in the lower-

part of the subzone.  
 
(P3) Isabelidinium viborgense Zone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, early to middle Selandian. 

Occurrence:  

Marjun 6004/16-1Z, 3719–3953 m  

6305/5-1 Norway, 2670–2731.60 m 

 

Palynological events: FOD of Isabelidinium viborgense.  
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(P3b) Isabelidinium viborgense Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, middle Selandian. 

Occurrence:  

Marjun 6004/16-1Z, 3719–3893 m  

 

Palynological events: FOD of Isabelidinium viborgense.  

Characteristics: FOD of Thalassiphora cf. inflata, abundant Areoligera spp., common Cordos-

phaeridium gracile, Palaeocystodinium bulliforme and Palaeoperidinium pyrophorum. 

 

(P3a) Thalassiphora cf. delicata Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, early Selandian. 

Occurrence:  

Marjun 6004/16-1Z, 3893–3953 m  

 

Palynological events: FOD of Thalassiphora cf. delicata. 

Characteristics: Common Areoligera spp. and Palaeoperidinium pyrophorum. 

 
(P2) Spiniferites magnificus Zone of Mudge and Bujak (1996). 
(P2b) Spiniferites magnificus Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, latest Danian. 

Occurrence:  

Kangerlussuaq, East Greenland, approximately 5 m thick 

Palynological events: FOD of Spiniferites magnificus. 

Characteristics: Common Areoligera spp.  

 
(P2a) Alisocysta reticulata Subzone of Mudge and Bujak (1996). 
 

Age: Late Paleocene, late Danian. 

Occurrence:  

Marjun 6004/16-1Z, 3953–4271 m (TD)  

6305/5-1 Norway, 2731.60–2738.40 m 

6305/7-1 Norway, 2917.74–2930.14 m 

Palynological events: FOD of Alisocysta reticulata and LOD (last occurrence down hole) of 

Spiniferites magnificus. 

Characteristics: Common Areoligera spp. and Spiniferites spp. FOD and common Dinocyst sp. 

4 HNH 2002 at the base of the subzone in 6305/7-1. 
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Senoniasphaera inornata Zone 
The zone correlates with the upper part of the (P1) Senoniasphaera inornata Biozone of Mudge 

and Bujak (1996). 

 

Age: Late Paleocene, middle Danian. 

Occurrence:  

6305/5-1 Norway, 2738.40–2768.50 m 

6305/7-1 Norway, 2951.42–2974.39 m 

 

Palynological events: FOD of Senoniasphaera inornata.  

 
Palaeocystodinium bulliforme Subzone  
The subzone correlates with the Palaeocystodinium bulliforme Zone of Nøhr-Hansen et al. 

(2002) correlating with the upper part of the (P1) Senoniasphaera inornata Biozone of Mudge 

and Bujak (1996). 

 

Age: Late Paleocene, middle Danian. 

Occurrence:  

Kangerlussuaq, East Greenland, approximately 23 m thick 

6305/5-1 Norway, 2738.40–2765.10 m 

6305/7-1 Norway, 2952.42–2968.77 m 

 

Palynological events: FOD of Senoniasphaera inornata, LOD of Palaeocystodinium bulliforme at 

the base of the subzone. 
Characteristics: FOD of Spongodinium delitiense, FOD of Trithyrodinium evittii. Common to 

abundant Areoligera spp. and Palaeoperidinium pyrophorum. Acme of Genus et species indet 

1HNH 2008 in 6305/5-1 

 
Senegalinium iterlaaense Subzone  
The subzone correlates with the Senegalinium iterlaaense Zone of Nøhr-Hansen et al. (2002) 

correlating with the middle part of the (P1) Senoniasphaera inornata Biozone of Mudge and 

Bujak (1996). 

 

Age: Late Paleocene, middle Danian. 

Occurrence:  

6305/7-1 Norway, 2968.77–2974.39 m 

 

Palynological events: LOD of Senegalinium iterlaaense at the base of the subzone. FOD of 

Alterbidinium ulloriaki.  
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Trithyrodinium evittii Zone of Nøhr-Hansen et al. (2002)  
The subzone correlates with the lower part of the (P1) Senoniasphaera inornata Biozone of 

Mudge and Bujak (1996). 

 

Age: Early Paleocene, early Danian 

Occurrence:  

6305/5-1 Norway, 2768.50–2780.50 m 

6305/7-1 Norway, 2974.39–2983.63 m 

 

Palynological events: FOD of consistent Trithyrodinium evittii.  
Characteristics: FOD of Cerodinium pannuceum and Glaphyrocysta castelcasiense promimen-

tum, LOD of Senoniasphaera inornata. Common to abundant Areoligera spp. Hystrichsphaerid-

ium tubiferum, Palaeoperidinium pyrophorum and Trithyrodinium evittii. Acme of Senonias-

phaera inornata in the upper part of the zone. 

 
Palynodinium grallator Zone of Hansen (1977). 
 

Age: Latest Cretaceous, latest Maastrichtian. 

Occurrence:  

6305/5-1 Norway, 2780.50–2790.50 m 

6305/7-1 Norway, 2983.63–2995.67 m 

 

Palynological events: FOD of Palynodinium grallator  

 
Thalassiphora pelagica Subzone of Hansen (1977). 
 

Age: Latest Cretaceous, latest Maastrichtian. 

Occurrence:  

6305/5-1 Norway, 2780.50–2783.75 m 

6305/7-1 Norway, 2983.63–2992.46 m 

 

Palynological events: FOD of Palynodinium grallator,  

Characteristics: FOD of Disphaerogena carposphearopsis, FOD and LOD of Manumiella se-

landica. Common to abundant Cerodinium diebelii and Palaeoperidinium pyrophorum. 

 
Tanyospharidium magdalium Subzone of Hansen (1977). 
 

Age: Late Cretaceous, late Maastrichtian. 

Occurrence:  

Uppermost part of the Skiferbjerg 2004 section, Kangerlussuaq, East Greenland 
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6305/5-1 Norway, 2783.75–2789.20 m 

6305/7-1 Norway, 2992.46–2995.67 m 

 

Palynological events: FOD of Isabelidinium majae. 

Characteristics: FOD of Rottnestia wetzelii, Laciniadinium arcticum and FOD of abundant Im-

pagidinium victorianum in the lower part of the subzone, presence of the pollen species Wode-

houseia spinata. 

 

Correlation: The lower part of the subzone can bee correlated with the highest part of the 

Skiferbjerg 2004 section from the Kangerlussuaq, East Greenland, based on the FOD of Rott-

nestia wetzelii and Laciniadinium arcticum together with the presence of the upper Maas-

trichtian pollen marker species Wodehouseia spinata  in both areas.  

 
Palaeocystodinium denticulatum Interval Zone of Schiøler and Wilson (1993). 
 

Age: Late Cretaceous, late Maastrichtian. 

Occurrence:  

?Upper part of the Skiferbjerg 2004 section, Kangerlussuaq, East Greenland 

6305/5-1 Norway, 2789.20–2796.50 m 

6305/7-1 Norway, 2995.67–2998.45 m 

 

Palynological events: FOD of Palaeocystodinium denticulatum  
Characteristics: Acme of Palaeoperidinium pyrophorum, LOD of Isabelidinium majae and Pa-

lynodinium grallator in the uppermost part of the zone. 

 
Isabelidinium cooksoniae Interval Zone of Schiøler and Wilson (1993). 
 

Age: Late Cretaceous, late Maastrichtian. 
Occurrence:  

Middle part of the Skiferbjerg 2004 section, Kangerlussuaq, East Greenland 

6305/5-1 Norway, 2796.50–2806.15 m 

6305/7-1 Norway, 2998.45–3010.67 m (TD of cored interval) 

 

Palynological events: FOD of Isabelidinium cooksoniae  

Characteristics: Acme of Fromea fragilis.  

 

Correlation: The upper part of the zone may bee correlated with the middle part of the 

Skiferbjerg 2004 section from the Kangerlussuaq, East Greenland, based on an acme of 

Fromea fragilis in both areas.  
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Membranilarnacea pterococcoides Subzone of the present study. 
 

Age: Late Cretaceous, late Maastrichtian. 

Occurrence:  

6305/5-1 Norway, 2800.50–2806.15 m 

6305/7-1 Norway, 3007.70–3010.67 m (TD of cored interval) 

 

Palynological events: FOD of Membranilarnacea pterococcoides.  
Characteristics: FOD of Neonorthidium perforatum 

 
Triblastula utinensis Zone  
The zone correlates with the upper part of the Triblastula utinensis Range Zone of Schiøler and 

Wilson (1993). 
 

Age: Late Cretaceous, early to late Maastrichtian. 

Occurrence:  

Middle and lower part of the Skiferbjerg 2004 section, Kangerlussuaq, East Greenland 

6305/5-1 Norway, 2806.15–2816.15 m (TD of cored interval) 

 

Cannosphaeropsis utinensis Interval Subzone of Schiøler and Wilson (1993). 
 

Age: Late Cretaceous, early to late Maastrichtian. 

Occurrence:  

Middle and lower part of the Skiferbjerg 2004 section, Kangerlussuaq, East Greenland 

6305/5-1 Norway, 2806.15–2812.40 m 

 

Palynological events: FOD of Triblastula utinensis. 

Characteristics: FOD of Cassiculosphaeridia tocheri, Odontochitina operculata. Acme of Circu-

lodinium distinctum in the upper part and LOD of Cassiculosphaeridia tocheri and Deflandrea 

galeata in the lower part of the subzone.  

 

Correlation: The upper part of the subzone may bee correlated with the middle part of the 

Skiferbjerg 2004 section from the Kangerlussuaq, East Greenland, based on the Circulodinium 

distinctum acme followed by the FOD of Odontochitina operculata and LOD of Deflandrea 

galeata in both areas.  

 

Alterbidinium acutulum Interval Subzone of Schiøler and Wilson (1993). 
 

Age: Late Cretaceous, early Maastrichtian. 

Occurrence:  
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Lower part of the Skiferbjerg 2004 section, Kangerlussuaq, East Greenland 

6305/5-1 Norway, 2814.60–2816.15 m (TD of cored interval) 

 

Palynological events: FOD of Alterbidinium acutulum. 

Characteristics: Presence of Spongodinium delitiense and species of Aquilapollenites. 

 

Correlation: The upper part of the subzone may bee correlated with the lowermost part of the 

Skiferbjerg 2004 section from the Kangerlussuaq, East Greenland, based on the FOD of Alter-

bidinium acutulum and the presence of Spongodinium delitiense and species of Aquilapollenites 

in both areas.  
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Conclusions 

A biostratigraphic zonation scheme for the Upper Cretaceous to Lower Palaeogene succes-

sions in three geographically separated areas in the northern North Atlantic has been estab-

lished based on the study of 289 palynological samples from three Faroese offshore wells: Mar-

jun 6004/16-1, Longan 6005/15-1 and Svinoy 6004/12-1 two Norwegian offshore wells: 6305/5-

1 and 6305/-7-1 from Ormen Lange, Møre Basin and 142 palynological samples from 11 out-

crop sections Kangerlussuaq Basin, East Greenland. 

The zonation scheme represents 13 zones, 19 subzones and 44 palynological events, which 

has been correlated across the North Atlantic from the Kangerlussuaq Basin in west to the three 

Faroese wells and further on to the two Norwegian offshore wells in the east.  

The youngest lower Eocene (Ypresian) to upper Paleocene (Thanetian) succession only occur 

in the three Faroese wells, and is represented by 4 zones and 6 subzones. The upper to lower 

Paleocene (Selandian to uppermost Danian) succession can be traced in all three areas, and is 

represented by 3 zones and 6 subzones. The lowermost Paleocene (lower Danian) to upper-

most Cretaceous (uppermost Maastrichtian) succession only occur in the two Norwegian wells, 

and is represented by 3 zones and 4 subzones, whereas the uppermost Cretaceous (upper to 

lower Maastrichtian) succession occurs in the two Norwegian wells and onshore East 

Greenland. The Norwegian wells are represented by 3 zones and 3 subzones, of which it only 

has been possible to recognise the lowermost subzone from the Maastrichtian succession in the 

Kangerlussuaq Basin.  

Core data from the Ormen Lange gas reservoir succession contributes with important informa-

tion across the uppermost Cretaceous to lower Danian deep-water, distal deposits interval 

which is missing in the Kangerlussuaq Basin and which not yet has been reported from a 

Faroese well. The major unconformity and possible sediment by-pass into the Møre Basin from 

east of the area, at that time, and the possible analogue sediment by-pass eastward from the 

Kangerlussuaq Basin during latest Cretaceous to earliest Danian time may indicate that a simi-

lar reservoir could exist  in the areas around the Faroe Islands. 

The recent Rosebank discovery within a Palaeogene volcanic sequence also encourages future 

Sindri projects. The aim of such new projects could be to identify whether there is a consistency 

in timing of pulsing observed between sedimentary and volcanic upper Paleocene to lower Eo-

cene deposition across the Faroe-Shetland region in order to better understand the sub-, syn- 

and early post-basaltic sedimentary succession offshore the Faroe Islands. Detailed biostrati-

graphy and log correlation of deposits where basalt were not deposited from the bordering UK 

areas would be essential in defining equivalent intra basaltic sedimentary intervals. Likewise 

would a detailed study of the intra basaltic sedimentary successions from the Kangerlussuaq 

Basin be of great interest. 
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sin, East Greenland. 
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Enclosure 2. Palynological rangechart: Longan, 6005/15-1offshore Faroe Islands.  
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1820 Top of Cribroperidinium tenuitabulatum, Top of Wetzeliella endocyst

1860 Top of Deflandrea denticulata, Top of Dracodinium varielongitudum, Top of Dracodinium condylos, Top of
Dracodinium politum, Top of Cordosphaeridium gracile, Top of Hystrichokolpoma rigaudiae, Top of Apectodinium
homomorphum, Top of Eatonicysta ursulae, Top of Phthanoperidinium geminatum, Top of Hystrichokolpoma sp 1
Heilmann-Clausen, Top of Dinopterygium cf.cladoides

1970 Top of Deflandrea oebisfeldensis, Top of Spiniferites septatus

2010 Top of Paralecaniella indentata, Top of Apectodinium parvum, Top of Glaphyrocysta reiintexta

2060 Top of Apectodinium paniculatum2060
Lingulodinium macherophorum Acme, Pediastrum spp. Acme

2161 Top of Hystrichosphaeridium tubiferum, Top of Diphyes colligerum, Top of Turbiosphaera filosa2161 Fibrocysta spp. Acme

2280 Top of Palaeoperidinium pyrophorum, Top of Cerodinium striatum

2310 Top of Hystrichostrogylon membraniphorum

2446 Top of Cerodinium diebelii

2485 Top of Cerodinium speciosum glabrum, Top of Alisocysta margarita, Top of Areoligera gippingensis, Top of
Spinidinium sagitula

2564 Top of Azolla spp., Top of Impagidinium cf.1 Heilmann-Clausen

2603 Top of Areoligera spp. Acme, Top of Cerodinium speciosum, Top of Spinidinium cf. sagitula
2622 Top of Senegalinium spp., Top of Spiniferella cornuta

2741 Top of Spiniferites sp 2 HNH Svinoy

2802 Top of Spiniferites sp. 1 HNH Marjun

2841 Top of Cerodinium kangiliense

3047 Top of Palaeocystodinium golzowense

3117 Top of Alisocysta circumtabulata

3331 Top of Senegalinium iterlaaense

3438 Top of Adnatosphaeridium robustum, Top of Melitasphaeridium pseudorecuvatum

3477 Top of Glaphyrocysta sp. 1 HNH 2008, Top of Palaeoperidinium pyrophorum Consistent, Top of Alisocysta sp 1
Heilmann-Clausen

3531 Glaphyrocysta sp. 1 HNH 2008 Acme

3642 Top of Dinocyst sp 1 Longan, Top of Palaeoperidinium pyrophorum Common3651 Top of Alisocysta spp., Top of Cerodinium cf. depressum

3726 Top of Palaeocystodinium bulliforme

3750 Top of Spinidinium cf. echinoideum

3798 Top of Phelodinium kozlowskii

3900 Top of Thalassiphora delicata

Absolute abundance  (100mm=100 counts)
Reworked occurrences
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Enclosure 3. Palynological rangechart: Marjun, 6004/16-1 offshore Faroe Islands.  



Depth

    1500m

    1550m

    1600m

    1650m

    1700m

    1750m

    1800m

    1850m

    1900m

    1950m

    2000m

    2050m

    2100m

    2150m

    2200m

    2250m

Well Name : Marjun 6004/16-1
Interval : 1470m - 2270m
Scale : 1:4000 Marjun 6004/16-1Chart date : 17 October 2008

GEUS
Copenhagen

C
hr

on
os

tr
at

ig
ra

ph
y

Ea
rly

Eo
ce

ne
La

te
Pa

le
oc

en
e

Pe
rio

d/
Ep

oc
h

Yp
re

si
an

Th
an

et
ia

n
A

ge

Lithostratigraphy

Stronsay

M
or

ay
Fa

ro
e

G
ro

up

Balder

Fl
et

t
La

m
ba

Fo
rm

at
io

n

Kettla Tuff

Kintail Fan

M
em

be
r

Palynology

1484 

E2
1519 

1594 

E1/P6

1717 

2259 

P5
Ar

eo
lig

er
a

gi
pp

in
ge

ns
is

Zo
ne

1484 E2b
Dracodinium

condylos
E1 Deflandrea
oebisfeldensis
1540 

1594 

E1/P6
Paralecaniella

indentata acme

1717 

P5b
Alisocysta
margarita

1972 

2259 

P5
a

Ar
eo

lig
er

a
gi

pp
in

ge
ns

is
ac

m
e

Su
b

Zo
ne

Sa
m

pl
es

1484
1498

1519

1540

1594

1648

1717

1780

1885

1936

1957

1972

2026

2074

2161
2170

2194

2230

2245
2259

Absolute abundance  (50mm=50 counts)
In-Situ occurrences

1
Ap

ec
to

di
ni

um
ho

m
om

or
ph

um
2

Ar
eo

lig
er

a
m

ed
us

et
tif

or
m

is
3

Ar
eo

lig
er

a
sp

p.

4
Ar

eo
lig

er
a

cf
.t

au
lo

m
a

5
C

om
et

od
in

iu
m

ob
sc

ur
um

6
C

or
do

sp
ha

er
id

iu
m

gr
ac

ile
7

C
or

do
sp

ha
er

id
iu

m
sp

p.

8
C

rib
ro

pe
rid

in
iu

m
gi

us
ep

pe
i

9
D

ap
si

lid
in

iu
m

pa
st

ie
ls

ii
10

D
ef

la
nd

re
a

de
nt

ic
ul

at
a

11
D

ef
la

nd
re

a
ph

os
ph

or
iti

ca
12

D
in

op
te

ry
gi

um
sp

p.
13

D
ip

hy
es

fic
us

oi
de

s
14

D
ra

co
di

ni
um

co
nd

yl
os

15
D

ra
co

di
ni

um
sp

p.
16

D
ra

co
di

ni
um

va
rie

lo
ng

itu
du

m
17

H
es

le
rto

ni
a

af
f.

he
sl

er
to

ne
ns

is
18

H
om

ot
ry

bl
iu

m
te

nu
is

pi
no

su
m

19
H

ys
tri

ch
ok

ol
po

m
a

sp
p.

20
Im

pa
gi

di
ni

um
sp

p.
21

Im
pa

gi
di

ni
um

vi
ct

or
ia

nu
m

22
Le

nt
in

ia
cf

.s
er

ra
ta

23
M

el
ita

sp
ha

er
id

iu
m

ps
eu

do
re

cu
va

tu
m

24
O

pe
rc

ul
od

in
iu

m
ce

nt
ro

ca
rp

um

25
O

pe
rc

ul
od

in
iu

m
na

na
co

nu
lu

m
26

Sp
in

ife
rit

es
sp

p.

27
Sy

st
em

at
op

ho
ra

pl
ac

ac
an

th
a

28
Th

al
as

si
ph

or
a

pe
la

gi
ca

29
Th

al
as

si
ph

or
a

sp
p.

30
W

et
ze

lie
lla

ar
tic

ul
at

a

31
W

et
ze

lie
lla

en
do

cy
st

32
W

et
ze

lie
lla

m
ec

ke
lfe

ld
en

si
s

33
C

rib
ro

pe
rid

in
iu

m
sp

p.
34

W
et

ze
lie

lla
sp

p.
35

Ap
ec

to
di

ni
um

pa
ni

cu
la

tu
m

36
Ap

ec
to

di
ni

um
pa

rv
um

37
Ap

ec
to

di
ni

um
sp

p.
38

Ar
eo

lig
er

a
se

no
ne

ns
is

39
C

ar
pa

te
lla

sp
p.

40
C

er
od

in
iu

m
sp

p.
41

C
er

od
in

iu
m

w
ar

de
ne

ns
e

42
C

or
do

sp
ha

er
id

iu
m

in
od

es
43

D
ef

la
nd

re
a

oe
bi

sf
el

de
ns

is
44

D
ip

hy
es

co
llig

er
um

45
Fi

br
oc

ys
ta

bi
po

la
ris

46
H

om
ot

ry
bl

iu
m

ab
br

ev
ia

tu
m

47
H

ys
tri

ch
ok

ol
po

m
a

rig
au

di
ae

48
H

ys
tri

ch
os

tro
gy

lo
n

sp
p.

49
N

em
at

os
ph

ae
ro

ps
is

la
by

rin
th

ea
50

Pa
ra

le
ca

ni
el

la
in

de
nt

at
a

51
Se

ne
ga

lin
iu

m
sp

p.
52

Sp
in

id
in

iu
m

af
f.

sa
gi

tu
la

53
Sp

in
ife

rit
es

se
pt

at
us

54
R

ot
tn

es
tia

bo
ru

ss
ic

a
55

Ac
ho

m
os

ph
ae

ra
sp

p.
57

Sy
st

em
at

op
ho

ra
sp

p.
58

Al
is

oc
ys

ta
m

ar
ga

rit
a

59
Ar

eo
lig

er
a

gi
pp

in
ge

ns
is

60
Al

is
oc

ys
ta

sp
p.

61
Al

te
rb

id
in

iu
m

sp
p.

65
C

er
od

in
iu

m
sp

ec
io

su
m

71
C

er
od

in
iu

m
st

ria
tu

m
75

Pa
la

eo
cy

st
od

in
iu

m
go

lz
ow

en
se

76
Sp

in
id

in
iu

m
sp

p.
77

C
er

od
iu

m
sp

ec
io

su
m

gl
ab

ru
m

79
H

ys
tri

ch
os

ph
ae

rid
iu

m
tu

bi
fe

ru
m

80
H

ys
tri

ch
os

tro
gy

lo
n

m
em

br
an

ip
ho

ru
m

85
Sp

in
ife

rit
es

sp
.1

H
N

H
M

ar
ju

n
87

Th
al

as
si

ph
or

a
de

lic
at

a
88

D
ap

si
lid

in
iu

m
sp

p.
89

G
la

ph
yr

oc
ys

ta
di

va
ric

at
a

91
Sp

in
ife

re
lla

co
rn

ut
a

93
G

la
ph

yr
oc

ys
ta

pa
st

ie
ls

ii
94

G
la

ph
yr

oc
ys

ta
sp

p.
95

H
af

ni
as

ph
ae

ra
sp

p.
96

Le
je

un
ec

ys
ta

hy
al

in
a

98
Fi

br
oc

ys
ta

sp
p.

55
Ac

ho
m

os
ph

ae
ra

sp
p.

58
Al

is
oc

ys
ta

m
ar

ga
rit

a
60

Al
is

oc
ys

ta
sp

p.
61

Al
te

rb
id

in
iu

m
sp

p.
1

Ap
ec

to
di

ni
um

ho
m

om
or

ph
um

35
Ap

ec
to

di
ni

um
pa

ni
cu

la
tu

m
36

Ap
ec

to
di

ni
um

pa
rv

um
37

Ap
ec

to
di

ni
um

sp
p.

59
Ar

eo
lig

er
a

gi
pp

in
ge

ns
is

2
Ar

eo
lig

er
a

m
ed

us
et

tif
or

m
is

38
Ar

eo
lig

er
a

se
no

ne
ns

is
3

Ar
eo

lig
er

a
sp

p.
4

Ar
eo

lig
er

a
cf

.t
au

lo
m

a
39

C
ar

pa
te

lla
sp

p.
65

C
er

od
in

iu
m

sp
ec

io
su

m
40

C
er

od
in

iu
m

sp
p.

71
C

er
od

in
iu

m
st

ria
tu

m
41

C
er

od
in

iu
m

w
ar

de
ne

ns
e

77
C

er
od

iu
m

sp
ec

io
su

m
gl

ab
ru

m
5

C
om

et
od

in
iu

m
ob

sc
ur

um
6

C
or

do
sp

ha
er

id
iu

m
gr

ac
ile

42
C

or
do

sp
ha

er
id

iu
m

in
od

es
7

C
or

do
sp

ha
er

id
iu

m
sp

p.
8

C
rib

ro
pe

rid
in

iu
m

gi
us

ep
pe

i
33

C
rib

ro
pe

rid
in

iu
m

sp
p.

9
D

ap
si

lid
in

iu
m

pa
st

ie
ls

ii
88

D
ap

si
lid

in
iu

m
sp

p.
10

D
ef

la
nd

re
a

de
nt

ic
ul

at
a

43
D

ef
la

nd
re

a
oe

bi
sf

el
de

ns
is

11
D

ef
la

nd
re

a
ph

os
ph

or
iti

ca
12

D
in

op
te

ry
gi

um
sp

p.
44

D
ip

hy
es

co
llig

er
um

13
D

ip
hy

es
fic

us
oi

de
s

14
D

ra
co

di
ni

um
co

nd
yl

os
15

D
ra

co
di

ni
um

sp
p.

16
D

ra
co

di
ni

um
va

rie
lo

ng
itu

du
m

45
Fi

br
oc

ys
ta

bi
po

la
ris

98
Fi

br
oc

ys
ta

sp
p.

89
G

la
ph

yr
oc

ys
ta

di
va

ric
at

a
93

G
la

ph
yr

oc
ys

ta
pa

st
ie

ls
ii

94
G

la
ph

yr
oc

ys
ta

sp
p.

95
H

af
ni

as
ph

ae
ra

sp
p.

17
H

es
le

rto
ni

a
af

f.
he

sl
er

to
ne

ns
is

46
H

om
ot

ry
bl

iu
m

ab
br

ev
ia

tu
m

18
H

om
ot

ry
bl

iu
m

te
nu

is
pi

no
su

m
47

H
ys

tri
ch

ok
ol

po
m

a
rig

au
di

ae
19

H
ys

tri
ch

ok
ol

po
m

a
sp

p.
79

H
ys

tri
ch

os
ph

ae
rid

iu
m

tu
bi

fe
ru

m
80

H
ys

tri
ch

os
tro

gy
lo

n
m

em
br

an
ip

ho
ru

m
48

H
ys

tri
ch

os
tro

gy
lo

n
sp

p.
20

Im
pa

gi
di

ni
um

sp
p.

21
Im

pa
gi

di
ni

um
vi

ct
or

ia
nu

m
96

Le
je

un
ec

ys
ta

hy
al

in
a

22
Le

nt
in

ia
cf

.s
er

ra
ta

23
M

el
ita

sp
ha

er
id

iu
m

ps
eu

do
re

cu
va

tu
m

49
N

em
at

os
ph

ae
ro

ps
is

la
by

rin
th

ea
24

O
pe

rc
ul

od
in

iu
m

ce
nt

ro
ca

rp
um

25
O

pe
rc

ul
od

in
iu

m
na

na
co

nu
lu

m
75

Pa
la

eo
cy

st
od

in
iu

m
go

lz
ow

en
se

50
Pa

ra
le

ca
ni

el
la

in
de

nt
at

a
54

R
ot

tn
es

tia
bo

ru
ss

ic
a

51
Se

ne
ga

lin
iu

m
sp

p.
52

Sp
in

id
in

iu
m

af
f.

sa
gi

tu
la

76
Sp

in
id

in
iu

m
sp

p.
91

Sp
in

ife
re

lla
co

rn
ut

a
53

Sp
in

ife
rit

es
se

pt
at

us
85

Sp
in

ife
rit

es
sp

.1
H

N
H

M
ar

ju
n

26
Sp

in
ife

rit
es

sp
p.

27
Sy

st
em

at
op

ho
ra

pl
ac

ac
an

th
a

57
Sy

st
em

at
op

ho
ra

sp
p.

87
Th

al
as

si
ph

or
a

de
lic

at
a

28
Th

al
as

si
ph

or
a

pe
la

gi
ca

29
Th

al
as

si
ph

or
a

sp
p.

30
W

et
ze

lie
lla

ar
tic

ul
at

a
31

W
et

ze
lie

lla
en

do
cy

st
32

W
et

ze
lie

lla
m

ec
ke

lfe
ld

en
si

s
34

W
et

ze
lie

lla
sp

p.

1? 2 4 2 1? 3 1 13 2 ? 1 1 1? 1 3 1 2 1 1? 2 3 1? 1 1 4 1 15 1 6 1 8 1? 1

1 1 1 1 1 1 1 1 1

1 2 20 1 1? 2 1 2 1? 1? 9 1 6 18 1 1 1? 1 1 2 1 1? 1 1? 1 1 2 1? 1 1 1 1 2 1? 3 3

1 4 1 1? 1 1 1? 1 8 1 1 1 1 1 1 1? 1 1 1 1 62 1

1? 1 4 4 1 1 1 1 1 1 1 1 4 1? 1 3

1 1 1? 2 1? 1 1 1

1? 1? 1 1? 1 1?

1 1 1? 1?

1 1

1 1? 1 1 1?

1 1 1 1? 4 1

65 1 1 1? 17 1 1 1 9 2 1 1

43 1 1 1? 30 1 2 3 6 6 1 5 1 1 2?

18 2 1 15 1 1 1 1 1 3 1 2 1 3 1 3 1
8 1 1? 1 10 3 4 1 1 1 1 1 1? 1 1? 1

10 1 1 1 12 1 1 1 2 2 2 4 1 1 1?

9 21 1 2 4 2 1 4 1 2 1?

1? 7 1 5 1 1 1?
5 5 1 1 1 1 1 2 1 1?

Dinoflagellate Cysts

Sa
m

pl
es

1484
1498

1519

1540

1594

1648

1717

1780

1885

1936

1957

1972

2026

2074

2161
2170

2194

2230

2245
2259

Palynology

E2

E1/P6

P5
Ar

eo
lig

er
a

gi
pp

in
ge

ns
is

Zo
ne

E2b
Dracodinium

condylos
E1 Deflandrea
oebisfeldensis

E1/P6
Paralecaniella

indentata acme

P5b
Alisocysta
margarita

P5
a

Ar
eo

lig
er

a
gi

pp
in

ge
ns

is
ac

m
e

Su
b

Zo
ne

Events

1484
Top of Dracodinium condylos, Top of Dracodinium varielongitudum, Top of Apectodinium homomorphum, Top of Wetzeliella endocyst, Top of
Areoligera medusettiformis1484
Cribroperidinium giuseppei acme

1519 Top of Deflandrea oebisfeldensis, Top of Paralecaniella indentata, Top of Spiniferites septatus, Top of Diphyes colligerum, Top of Apectodinium
parvum, Top of Fibrocysta bipolaris, Top of Cerodinium wardenense, Top of Apectodinium spp., Top of Areoligera senonensis, Top of Carpatella
spp., Top of Spinidinium aff. sagitula, Top of Apectodinium paniculatum1540 Paralecaniella indentata Acme

1717 Top of Areoligera gippingensis

1885 Top of Cerodinium speciosum

1957 Top of Alisocysta margarita, Top of Cerodinium striatum
1972 Top of Areoligera gippingensis Acme

2026 Top of Palaeocystodinium golzowense

2074 Top of Spiniferites sp. 1 HNH Marjun, Top of Hystrichosphaeridium tubiferum, Top of Thalassiphora delicata, Top of Cerodium speciosum
glabrum

2161 Top of Glaphyrocysta divaricata2170 Top of Palambages spp.

Absolute abundance  (50mm=50 counts)
Reworked occurrences

7
Is

ab
el

id
in

iu
m

m
ic

ro
ar

m
um

14
N

an
no

ce
ra

to
ps

is
gr

ac
ilis

37
Pa

re
od

in
ia

sp
p.

38
R

hy
nc

ho
di

ni
op

si
s

cl
ad

op
ho

ra

40
Ba

tio
la

di
ni

um
sp

p.
45

C
irc

ul
od

in
iu

m
di

st
in

ct
um

47
G

on
ya

ul
ac

ys
ta

af
f.

fa
st

ig
ia

ta
48

G
on

ya
ul

ac
ys

ta
ju

ra
ss

ic
a

49
M

en
di

co
di

ni
um

gr
oe

nl
an

di
cu

m
50

Si
rm

io
di

ni
um

gr
os

si
i

52
Te

nu
a

sp
p.

54
At

op
od

in
iu

m
sp

p.
55

Im
pa

gi
di

ni
um

pa
ra

do
xu

m
56

Le
pt

od
in

iu
m

hy
al

od
er

m
op

se
57

Pa
la

eo
cy

st
od

in
iu

m
bu

llif
or

m
e

58
Pr

ol
ix

os
ph

ae
rid

iu
m

an
as

illu
m

59
Sp

in
ife

rit
es

sp
p.

60
C

as
si

cu
lo

sp
ha

er
id

ia
af

f.
re

tic
ul

at
a

61
C

rib
ro

pe
rid

in
iu

m
sp

p.
62

G
on

ya
ul

ac
ys

ta
fa

st
ig

ia
ta

63
R

ig
au

de
lla

ae
m

ul
a

64
Sc

rin
io

di
ni

um
sp

p.
65

C
as

si
cu

lo
sp

ha
er

id
ia

re
tic

ul
at

a
66

M
ei

ou
ro

go
ny

au
la

x
sp

p.
68

Tu
bo

tu
be

re
lla

ap
at

el
a

69
En

do
sc

rin
iu

m
sp

p.
73

C
hl

am
yd

op
ho

re
lla

cf
.n

ye
i

76
Is

ab
el

id
in

iu
m

sp
p.

77
Le

pt
od

in
iu

m
sp

p.
78

O
lig

os
ph

ae
rid

iu
m

sp
p.

79
Se

ne
ga

lin
iu

m
ite

rla
ae

ns
e

80
Su

rc
ul

os
ph

ae
rid

iu
m

lo
ng

ifu
rc

at
um

82
Ka

ly
pt

ea
sp

p.
83

W
an

ae
a

fim
br

ia
ta

91
Tr

ic
ho

di
ni

um
sp

.
94

G
oc

ht
eo

di
ni

a
vi

llo
sa

97
Ap

te
od

in
iu

m
sp

p.
10

1
H

ys
tri

ch
od

in
iu

m
vo

ig
tii

97
Ap

te
od

in
iu

m
sp

p.
54

At
op

od
in

iu
m

sp
p.

40
Ba

tio
la

di
ni

um
sp

p.
60

C
as

si
cu

lo
sp

ha
er

id
ia

af
f.

re
tic

ul
at

a
65

C
as

si
cu

lo
sp

ha
er

id
ia

re
tic

ul
at

a
73

C
hl

am
yd

op
ho

re
lla

cf
.n

ye
i

45
C

irc
ul

od
in

iu
m

di
st

in
ct

um
61

C
rib

ro
pe

rid
in

iu
m

sp
p.

69
En

do
sc

rin
iu

m
sp

p.
94

G
oc

ht
eo

di
ni

a
vi

llo
sa

47
G

on
ya

ul
ac

ys
ta

af
f.

fa
st

ig
ia

ta
62

G
on

ya
ul

ac
ys

ta
fa

st
ig

ia
ta

48
G

on
ya

ul
ac

ys
ta

ju
ra

ss
ic

a
10

1
H

ys
tri

ch
od

in
iu

m
vo

ig
tii

55
Im

pa
gi

di
ni

um
pa

ra
do

xu
m

7
Is

ab
el

id
in

iu
m

m
ic

ro
ar

m
um

76
Is

ab
el

id
in

iu
m

sp
p.

82
Ka

ly
pt

ea
sp

p.
56

Le
pt

od
in

iu
m

hy
al

od
er

m
op

se
77

Le
pt

od
in

iu
m

sp
p.

66
M

ei
ou

ro
go

ny
au

la
x

sp
p.

49
M

en
di

co
di

ni
um

gr
oe

nl
an

di
cu

m
14

N
an

no
ce

ra
to

ps
is

gr
ac

ilis
78

O
lig

os
ph

ae
rid

iu
m

sp
p.

57
Pa

la
eo

cy
st

od
in

iu
m

bu
llif

or
m

e
37

Pa
re

od
in

ia
sp

p.
58

Pr
ol

ix
os

ph
ae

rid
iu

m
an

as
illu

m
38

R
hy

nc
ho

di
ni

op
si

s
cl

ad
op

ho
ra

63
R

ig
au

de
lla

ae
m

ul
a

64
Sc

rin
io

di
ni

um
sp

p.
79

Se
ne

ga
lin

iu
m

ite
rla

ae
ns

e
50

Si
rm

io
di

ni
um

gr
os

si
i

59
Sp

in
ife

rit
es

sp
p.

80
Su

rc
ul

os
ph

ae
rid

iu
m

lo
ng

ifu
rc

at
um

52
Te

nu
a

sp
p.

91
Tr

ic
ho

di
ni

um
sp

.
68

Tu
bo

tu
be

re
lla

ap
at

el
a

83
W

an
ae

a
fim

br
ia

ta

1

1

1

1? 1 1

1 2 1

1 2 1? 1 1 1 1? 1 1?

4 2 1?

1 1 1? 1? 1? 1? 1 1

1 1 1 2 1? 1 1 1 1

1 1? 1 1? 1? 1

3 2 1 1 1? 2 1

4 1 1 2 1? 1 1 1? 1 1 1?

1 2 2 1? 1 1 1
1 2 2 1? 1? 1 1 1? 1?

1 1 1 1 1 1

1 3 4 3 1? 1 1 1 1 1 1 1? 1?

1 1? 1? 1 1 1

1 1 1 1?

Dinoflagellate Cysts
*1
*2

1
Ta

sm
an

ite
s

sp
p.

1
Ta

sm
an

ite
s

sp
p.

1

1

1

1

*3

*1
*2

1
Pt

er
os

pe
rm

el
la

sp
p.

2
Ac

rit
ar

ch
sp

p.
3

Pa
la

m
ba

ge
s

sp
p.

2
Ac

rit
ar

ch
sp

p.
3

Pa
la

m
ba

ge
s

sp
p.

1
Pt

er
os

pe
rm

el
la

sp
p.

1

1

1

1

1 1

1

1 1

1

1

AC

Sa
m

pl
es

1484
1498

1519

1540

1594

1648

1717

1780

1885

1936

1957

1972

2026

2074

2161
2170

2194

2230

2245
2259

----.=. 
....... ·······-

~ ................... ii!'"".'.: .. . 

. ................................. • ... ·~·· ......... -

( .J:!J:q :!'.!' ... -I 

.. f-

IL1 II 11111 11111 

- - .. ... 't . f-

- - f-

I- ••·•••••••••••••••·•••··<•·••••••••~ •••·· 
= 

7 

·::: 

....... : ·• t ·····························•••·•••••••·•••••••• l •·· 
t 

' 
= 
-... .. .. . = 1-- .. 

f-
· ·~ 



 
 
38 G E U S 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Enclosure 4. Palynological rangechart: Marjun, 6004/16-Z (side-track) offshore Faroe Islands.  
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2288 Top of Areoligera gippingensis, Top of Areoligera spp.

2489 Top of Cerodinium diebelii, Top of Cerodinium speciosum glabrum, Top of Areoligera cf. senonensis2495 Top of Cordosphaeridium gracile
2510 Top of Palaeocystodinium bulliforme, Top of Palaeoperidinium pyrophorum, Top of Cordosphaeridium exilimurum,

Top of Areoligera medusettiformis, Top of Areoligera cf. coronata, Top of Nematosphaeropsis sp 1 Manum et al
1989, Top of Glaphyrocysta ordinata2534
Top of Cordosphaeridium cf. funiculatum

2615 Top of Impagidinium cf .1 Heilmann-Clausen

2732 Top of Areoligera cf.coronata

2777 Top of Glaphyrocysta sp. 1 HNH 2008

2951 Top of Cerodinium medcalfii

3014 Top of Alisocysta sp 1 Heilmann-Clausen

3191 Top of Membranosphaera sp B De Coninck

3257 Top of Senegalinium cf. iterlaaense, Top of Palaeoperidinium pyrophorum Common

3290 Top of Alisocysta circumtabulata

3344 Top of Cordosphaeridium inodes, Top of Glaphyrocysta cf. exuberans

3416 Top of Glaphyrocysta divaricata

3506 Top of Cordosphaeridium fibrospinosum

3563 Alisocysta margarita Acme3563 Top of Cerodinium aff. depressum

3695 Top of Areoligera spp. Acme, Top of Spinidinium cf. echinoideum

3719 Top of Isabelidinium viborgense
3737 Cordosphaeridium gracile Acme

3761 Top of Glaphyrocysta cf. retiintexta, Top of Thalassiphora cf. inflata

3788 Top of Glaphyrocysta exuberans, Top of Fromea laevigata3788
Palaeocystodinium bulliforme Acme

3878 Top of Lejeunecysta hyalina3878
Paleoperidinium pyrophorum Acme

3893 Top of Thalassiphora cf.delicata

3920 Top of Palaeotetradinium minusculum

3953 Top of Alisocysta reticulata, Top of Phelodinium kozlowskii
3971 Top of Cerodinium depressum

4244 Top of Trithyrodinium evittii

Absolute abundance  (50mm=50 counts)
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Enclosure 5. Palynological rangechart: Svinoy, 6004/12-1 and side-track 1Z offshore Faroe 
Islands.  
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2223 Top of Dracodinium varielongitudum, Top of Dracodinium condylos, Top of Diphyes ficusoides, Top of Apectodinium homomorphum2229 Top of Dinopterygium fehmarnense, Top of Deflandrea borealis, Top of Spiniferella cornuta2238 Top of Adnatosphaeridium vittatum, Top of Muratodinium fimbriatum2247 Top of Alisocysta sp 2 Heilmann-Clausen, Top of Hystrichostrogylon membraniphorum
2265 Top of Fibrocysta bipolaris, Top of Deflandrea oebisfeldensis, Top of Apectodinium parvum
2283 Top of Spiniferites septatus, Top of Pediastrum spp.

2391 Top of Apectodinium paniculatum

2682 Top of Alisocysta margarita, Top of Cerodinium speciosum, Top of Areoligera gippingensis

2850 Top of Palaeocystodinium golzowense, Top of Senoniasphaera spp.

2904 Top of Cerodinium striatum

2949 Top of Areoligera spp. Acme

2991 Top of Spinidinium spp., Top of Spiniferites sp. 1 HNH Marjun, Top of Palaeoperidinium pyrophorum

3027 Top of Spiniferites sp 2 HNH Svinoy, Top of Cerodinium aff. depressum

3066 Top of Thalassiphora delicata, Top of Cerodinium speciosum glabrum

3941 Top of Palaeoperidinium pyrophorum Consistent, Top of Palaeocystodinium bulliforme, Top of Glaphyrocysta sp. 1 HNH 2008

4073 Top of Alisocysta sp 1 Heilmann-Clausen

4382 Top of Palaeoperidinium pyrophorum Common

4427 Top of Alisocysta margarita Common, Top of Spinidinium cf.echinoideum

4547 Top of Alisocysta circumtabulata

Absolute abundance  (100mm=100 counts)
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Enclosure 6. Palynological rangechart: 6305/5-1 Ormen Lange, Møre Basin, offshore Norway. 
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Events

2610 Base of Fibrocysta bipolaris, Base of Hystrichokolpoma sp 1 Heilmann-Clausen2610 Top of Palaeoperidinium pyrophorum, Top of Alisocysta margarita, Top of Areoligera gippingensis, Top of Spiniferites aff. magnificus, Top of Alisocysta sp 1
Heilmann-Clausen

2630 Top of Deflandrea denticulata, Top of Glaphyrocysta sp. 1 HNH 2008

2650 Top of Palaeoperidinium pyrophorum Common, Top of Spinidinium cf. echinoideum

2660 Top of Palaeocystodinium bulliforme

2670 Base of Cerodinium depressum, Base of Alisocysta 1 heilmann-clausen2670 Top of Isabelidinium viborgense
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Enclosure 7. Palynological rangechart: 6305/-7-1 Ormen Lange, Møre Basin, offshore Norway. 
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Events

2917.74 Top of Spiniferites magnificus, Top of Palaeoperidinium pyrophorum, Top of Glaphyrocysta pastielsii, Top of Alisocysta reticulata, Top of
Hystrichostrogylon coninckii

2923.21 Top of Rottnestia borussica, Top of Hystrichostrogylon membraniphorum, Top of Palaeotetradinium silicorum

2930.14 Base of Spiniferites magnificus2930.14 Top of Phelodinium kozlowskii, Top of Palaeocystodinium bulliforme, Top of Tectatodinium pellitum, Top of Dinocyst sp 4 HNH 2002

2951.42 Base of Alisocysta reticulata2951.42 Top of Xenascus ceratioides, Top of Senoniasphaera inornata

2955.57 Base of Hystrichostrogylon coninckii2955.57 Top of Senegalinium iterlaaense

2959.67 Top of Fromea laevigata

2961.75 Top of Desmocysta plekta

2963.70 Top of Melitasphaeridium spp.

2968.77 Base of Palaeocystodinium bulliforme2968.77 Top of Trithyrodinium evittii, Top of Spinidinium densispinatum, Top of Fromea fragilis, Top of Spongodinium delitiense, Top of
Aquilapollenites spp., Top of Cerodinium pannuceum, Top of Alterbidinium ulloriaki, Top of Glaphyrocysta exuberans

2974.39 Base of Senegalinium iterlaaense2974.39 Top of Trithyrodinium evittii Consistent, Top of Tanyosphaeridium xanthiopyxides

2976.96 Base of Melitasphaeridium spp.2976.96 Top of Glaphyrocysta castelcasiense promimentum, Top of Cerodinium cf. granulostriatum

2979.95 Base of Dinocyst sp 4 HNH 20022979.95 Top of Wodehouseia spinata

2981.97 Base of Senoniasphaera inornata, Base of Spongodinium delitiense

2983.63 Top of Palynodinium grallator, Top of Alisocysta circumtabulata, Top of Disphaerogena carposphaeropsis, Top of Nematosphaeropsis cf.
reticulensis, Top of Thalassiphora succincta

2987.15 Top of Chatangiella ditissima, Top of Lejeunecysta spp., Top of Trithyrodinium aff. quinqueangulare, Top of Leberidocysta aff. chlamydata

2988.99 Top of Alterbidinium varium, Top of Deflandrea galeata, Top of Phelodinium tricuspe, Top of Dino sp 1 HNH 6305/72989.36 Top of Hystrichosphaeropsis quasicribrata

2992.19

Base of Cerodinium striatum, Base of Trithyrodinium aff. quinqueangulare

2992.19
Top of Pierceites sp.
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Enclosure 8. Palynological summery/events chart: Palaeogene outcrops from the Kangerlus-
suaq Basin, East Greenland.  
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Enclosure 9. Palynological summery/events chars: Skiferbjerg 2004 outcrop from the Kanger-
lussuaq Basin, East Greenland. 
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Enclosure 10. Palynological summery/events chars: Longan, 6005/15-1 offshore Faroe Islands.  
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3642 Top of Dinocyst sp 1 Longan, Top of Palaeoperidinium pyrophorum Common3651 Top of Alisocysta spp., Top of Cerodinium cf. depressum

3726 Top of Palaeocystodinium bulliforme

3750 Top of Spinidinium cf. echinoideum

3798 Top of Phelodinium kozlowskii

3900 Top of Thalassiphora delicata
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Enclosure 11. Palynological summery/events chart: Marjun, 6004/16-1 offshore Faroe Islands.  
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Events

1484
Top of Dracodinium condylos, Top of Dracodinium varielongitudum, Top of Apectodinium homomorphum, Top of
Wetzeliella endocyst, Top of Areoligera medusettiformis1484
Cribroperidinium giuseppei acme

1519 Top of Deflandrea oebisfeldensis, Top of Paralecaniella indentata, Top of Spiniferites septatus, Top of Diphyes
colligerum, Top of Apectodinium parvum, Top of Fibrocysta bipolaris, Top of Cerodinium wardenense, Top of
Apectodinium spp., Top of Areoligera senonensis, Top of Carpatella spp., Top of Spinidinium aff. sagitula, Top of
Apectodinium paniculatum1540
Paralecaniella indentata Acme

1717 Top of Areoligera gippingensis

1885 Top of Cerodinium speciosum

1957 Top of Alisocysta margarita, Top of Cerodinium striatum
1972 Top of Areoligera gippingensis Acme

2026 Top of Palaeocystodinium golzowense

2074 Top of Spiniferites sp. 1 HNH Marjun, Top of Hystrichosphaeridium tubiferum, Top of Thalassiphora delicata, Top of
Cerodium speciosum glabrum

2161 Top of Glaphyrocysta divaricata2170 Top of Palambages spp.

JUl ___ JU, 

r-- w -- r-- 1 

JlJ ___ lJI 

' ' 

' 
7 

' ' 



 
 
54 G E U S 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Enclosure 12. Palynological summery/events chart: Marjun, 6004/16-Z (side-track) offshore 
Faroe Islands.  
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Events

2288 Top of Areoligera gippingensis, Top of Areoligera spp.

2489 Top of Cerodinium diebelii, Top of Cerodinium speciosum glabrum, Top of Areoligera cf. senonensis2495 Top of Cordosphaeridium gracile
2510 Top of Palaeocystodinium bulliforme, Top of Palaeoperidinium pyrophorum, Top of Cordosphaeridium exilimurum, Top of Areoligera

medusettiformis, Top of Areoligera cf. coronata, Top of Nematosphaeropsis sp 1 Manum et al 1989, Top of Glaphyrocysta ordinata
2534 Top of Cordosphaeridium cf. funiculatum

2615 Top of Impagidinium cf .1 Heilmann-Clausen

2732 Top of Areoligera cf.coronata

2777 Top of Glaphyrocysta sp. 1 HNH 2008

2951 Top of Cerodinium medcalfii

3014 Top of Alisocysta sp 1 Heilmann-Clausen

3191 Top of Membranosphaera sp B De Coninck

3257 Top of Senegalinium cf. iterlaaense, Top of Palaeoperidinium pyrophorum Common

3290 Top of Alisocysta circumtabulata

3344 Top of Cordosphaeridium inodes, Top of Glaphyrocysta cf. exuberans

3416 Top of Glaphyrocysta divaricata

3506 Top of Cordosphaeridium fibrospinosum

3563 Alisocysta margarita Acme3563
Top of Cerodinium aff. depressum

3695 Top of Areoligera spp. Acme, Top of Spinidinium cf. echinoideum

3719 Top of Isabelidinium viborgense
3737 Cordosphaeridium gracile Acme

3761 Top of Glaphyrocysta cf. retiintexta, Top of Thalassiphora cf. inflata

3788 Top of Glaphyrocysta exuberans, Top of Fromea laevigata3788
Palaeocystodinium bulliforme Acme

3878 Top of Lejeunecysta hyalina3878
Paleoperidinium pyrophorum Acme

3893 Top of Thalassiphora cf.delicata

3920 Top of Palaeotetradinium minusculum

3953 Top of Alisocysta reticulata, Top of Phelodinium kozlowskii
3971 Top of Cerodinium depressum

4244 Top of Trithyrodinium evittii

Well Name : Marjun 6004/16-1Z
Interval : 2208m - 4291m
Scale : 1:4000
Chart date : 24 October 2008
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Enclosure 13. Palynological summery/events chart: Svinoy, 6004/12-1 and side-track 1Z off-
shore Faroe Islands.  
 



Well Name : Svinoy 6004/12-1 and 1Z
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Scale : 1:4000
Chart date : 17 October 2008
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Events

2223 Top of Dracodinium varielongitudum, Top of Dracodinium condylos, Top of Diphyes ficusoides, Top of
Apectodinium homomorphum2229
Top of Dinopterygium fehmarnense, Top of Deflandrea borealis, Top of Spiniferella cornuta2238
Top of Adnatosphaeridium vittatum, Top of Muratodinium fimbriatum2247
Top of Alisocysta sp 2 Heilmann-Clausen, Top of Hystrichostrogylon membraniphorum

2265 Top of Fibrocysta bipolaris, Top of Deflandrea oebisfeldensis, Top of Apectodinium parvum
2283 Top of Spiniferites septatus, Top of Pediastrum spp.

2391 Top of Apectodinium paniculatum

2682 Top of Alisocysta margarita, Top of Cerodinium speciosum, Top of Areoligera gippingensis

2850 Top of Palaeocystodinium golzowense, Top of Senoniasphaera spp.

2904 Top of Cerodinium striatum

2949 Top of Areoligera spp. Acme

2991 Top of Spinidinium spp., Top of Spiniferites sp. 1 HNH Marjun, Top of Palaeoperidinium pyrophorum

3027 Top of Spiniferites sp 2 HNH Svinoy, Top of Cerodinium aff. depressum

3066 Top of Thalassiphora delicata, Top of Cerodinium speciosum glabrum

3941 Top of Palaeoperidinium pyrophorum Consistent, Top of Palaeocystodinium bulliforme, Top of Glaphyrocysta sp. 1
HNH 2008

4073 Top of Alisocysta sp 1 Heilmann-Clausen

4382 Top of Palaeoperidinium pyrophorum Common

4427 Top of Alisocysta margarita Common, Top of Spinidinium cf.echinoideum

4547 Top of Alisocysta circumtabulata
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Enclosure 14. Palynological summery/events chart: 6305/5-1 Ormen Lange, Møre Basin, off-
shore Norway. 
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Events

2610 Base of Fibrocysta bipolaris, Base of Hystrichokolpoma sp 1 Heilmann-Clausen2610 Top of Palaeoperidinium pyrophorum, Top of Alisocysta margarita, Top of Areoligera gippingensis, Top of Spiniferites aff. magnificus, Top of Alisocysta sp 1
Heilmann-Clausen

2630 Top of Deflandrea denticulata, Top of Glaphyrocysta sp. 1 HNH 2008

2650 Top of Palaeoperidinium pyrophorum Common, Top of Spinidinium cf. echinoideum

2660 Top of Palaeocystodinium bulliforme

2670 Base of Cerodinium depressum, Base of Alisocysta 1 heilmann-clausen2670 Top of Isabelidinium viborgense

2680 Top of Disphaerogena carposphaeropsis, Top of Spiniferites cf. suppara

2700 Top of Cerodinium diebelii

2710 Base of Isabelidinium viborgense

2720 Base of Thalassiphora delicata, Base of Alisocysta margarita, Base of Deflandrea denticulata

2731.60 Base of Spiniferites cf. suppara2731.60 Top of Spiniferites magnificus, Top of Senegalinium iterlaaense, Top of Alisocysta reticulata, Top of Hafniasphaera hyalospinosa

2738.40 Base of Senegalinium iterlaaense, Base of Spiniferites magnificus, Base of Cerodinium aff. depressum2738.40 Top of Senoniasphaera inornata, Top of Fromea laevigata

2749.46 Top of Glaphyrocysta reiintexta, Top of Palaeocystodinium australinum

2751.60 Base of Areoligera gippingensis2751.60 Top of Spongodinium delitiense, Top of Trigonopyxidia ginella, Top of Trithyrodinium evittii, Top of Genus et species indet 1 HNH 2008

2754.61 Base of Genus et species indet 1 HNH 2008

2765.10 Base of Palaeocystodinium bulliforme

2768.50 Top of Trithyrodinium evittii Consistent
2769.88 Top of Fromea fragilis, Top of Cerodinium pannuceum2770.28 Top of Glaphyrocysta castelcasiense promimentum
2771.44 Base of Spiniferites aff. magnificus
2772.50 Top of Aquilapollenites spp.
2773.50 Base of Hafniasphaera hyalospinosa

2775.70 Base of Cordosphaeridium gracile, Base of Glaphyrocysta reiintexta

2778.50 Base of Senoniasphaera inornata2778.50 Top of Wodehouseia spinata
2780.50 Base of Manumiella selandica2780.50 Top of Palynodinium grallator, Top of Impagidinium victorianum, Top of Manumiella selandica, Top of Circulodinium distinctum
2782.45 Base of Trithyrodinium evittii, Base of Cerodinium pannuceum

2783.75 Base of Glaphyrocysta castelcasiense promimentum2783.75 Top of Isabelidinium majae, Top of Turbiosphaera filosa

2788.70

Base of Thalassiphora pelagica

2788.70
Top of Rottnestia wetzelii, Top of Hystrichosphaeropsis quasicribrata

2789.20
Base of Wodehouseia spinata, Base of Turbiosphaera filosa

2789.20 Top of Coronifera cf. oceanica, Top of Palaeocystodinium denticulatum2789.50 Base of Cerodinium striatum2789.50
Top of Laciniadinium arcticum, Top of Palaeotetradinium silicorum, Top of Deflandrea galeata, Top of Manumiella cretacea2790.50
Base of Isabelidinium majae, Base of Palynodinium grallator, Base of Disphaerogena carposphaeropsis

2790.50

Top of Hystrichostrogylon coninckii2792.50
Top of Circulodinium cf. distinctum

2796.50 Base of Palaeocystodinium golzowense2796.50 Top of Isabelidinium cooksoniae, Top of Fromea fragilis Acme

2798.70 Top of Chatangiella cf. victoriensis
2800.50 Top of Senoniasphaera spp., Top of Membranilarnacea pterococcoides
2802.15 Base of Cerodinium speciosum, Base of Manumiella cretacea2802.15 Top of Xenascus ceratioides, Top of Trithyrodinium quinqueangulare
2804.15 Top of Neonorthidium perforatum

2806.15
Base of Alisocysta circumtabulata

2806.15 Circulodinium distinctum Acme2806.15
Top of Triblastula utinensis

2808.15 Base of Fromea laevigata2808.15 Top of Heterosphaeridium heteracanthum, Top of Cassiculosphaeridia tocheri, Top of Isabelidinium belfastense, Top of Odontochitina operculata

2810.40 Base of Deflandrea galeata, Base of Hystrichostrogylon coninckii, Base of Xenascus ceratioides, Base of Trithyrodinium quinqueangulare

2812.40
Base of Cassiculosphaeridia tocheri, Base of Heterosphaeridium heteracanthum, Base of Hystrichosphaeridium tubiferum brevispinum, Base of Triblastula
utinensis

2814.60 Base of Rottnestia wetzelii, Base of Hystrichokolpoma spp., Base of Impagidinium victorianum2814.60 Top of Alterbidinium acutulum
2816.15 Base of Membranilarnacea pterococcoides
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Enclosure 15. Palynological summery/events chart: 6305/-7-1 Ormen Lange, Møre Basin, off-
shore Norway. 
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Events

2917.74 Top of Spiniferites magnificus, Top of Palaeoperidinium pyrophorum, Top of Glaphyrocysta pastielsii, Top of Alisocysta reticulata, Top of
Hystrichostrogylon coninckii

2923.21 Top of Rottnestia borussica, Top of Hystrichostrogylon membraniphorum, Top of Palaeotetradinium silicorum

2930.14 Base of Spiniferites magnificus2930.14 Top of Phelodinium kozlowskii, Top of Palaeocystodinium bulliforme, Top of Tectatodinium pellitum, Top of Dinocyst sp 4 HNH 2002

2951.42 Base of Alisocysta reticulata2951.42 Top of Xenascus ceratioides, Top of Senoniasphaera inornata

2955.57 Base of Hystrichostrogylon coninckii2955.57 Top of Senegalinium iterlaaense

2959.67 Top of Fromea laevigata

2961.75 Top of Desmocysta plekta

2963.70 Top of Melitasphaeridium spp.

2968.77 Base of Palaeocystodinium bulliforme2968.77 Top of Trithyrodinium evittii, Top of Spinidinium densispinatum, Top of Fromea fragilis, Top of Spongodinium delitiense, Top of
Aquilapollenites spp., Top of Cerodinium pannuceum, Top of Alterbidinium ulloriaki, Top of Glaphyrocysta exuberans

2974.39 Base of Senegalinium iterlaaense2974.39 Top of Trithyrodinium evittii Consistent, Top of Tanyosphaeridium xanthiopyxides

2976.96 Base of Melitasphaeridium spp.2976.96 Top of Glaphyrocysta castelcasiense promimentum, Top of Cerodinium cf. granulostriatum

2979.95 Base of Dinocyst sp 4 HNH 20022979.95 Top of Wodehouseia spinata

2981.97 Base of Senoniasphaera inornata, Base of Spongodinium delitiense

2983.63 Top of Palynodinium grallator, Top of Alisocysta circumtabulata, Top of Disphaerogena carposphaeropsis, Top of Nematosphaeropsis cf.
reticulensis, Top of Thalassiphora succincta

2987.15 Top of Chatangiella ditissima, Top of Lejeunecysta spp., Top of Trithyrodinium aff. quinqueangulare, Top of Leberidocysta aff. chlamydata

2988.99 Top of Alterbidinium varium, Top of Deflandrea galeata, Top of Phelodinium tricuspe, Top of Dino sp 1 HNH 6305/72989.36 Top of Hystrichosphaeropsis quasicribrata

2992.19

Base of Cerodinium striatum, Base of Trithyrodinium aff. quinqueangulare

2992.19
Top of Pierceites sp.

2992.46
Top of Palaeoperidinium cretaceum, Top of Chatangiella bondarenkoi, Top of Isabelidinium majae

2992.70 Base of Pierceites sp.
2993.42 Base of Glaphyrocysta pastielsii, Base of Palynodinium grallator, Base of Glaphyrocysta castelcasiense promimentum, Base of

Disphaerogena carposphaeropsis, Base of Nematosphaeropsis cf. reticulensis, Base of Dino sp 1 HNH 6305/7, Base of Isabelidinium
majae

2993.42

Top of Laciniadinium arcticum2994.99
Top of Impagidinium victorianum2995.67
Top of Coronifera oceanica, Top of Palaeocystodinium denticulatum

2998.45 Base of Thalassiphora pelagica2998.45 Top of Fromea fragilis Acme, Top of Isabelidinium cooksoniae, Top of Trithyrodinium quinqueangulare, Top of Spinidinium aff. sagitula

3007.70 Base of Alisocysta circumtabulata, Base of Wodehouseia spp.3007.70 Top of Rottnestia wetzelii, Top of Membranilarnacea pterococcoides

3010.67 Top of Odontochitina operculata, Top of Senoniasphaera spp., Top of Aquilapollenites cf. conatusJ 
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