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Introduction 
 
The geology of the Labrador-Baffin Seaway (Labrador Sea, Davis Straight and Baffin Bay) has been 
described in several papers, including Srivastava (1978), Umpleby (1979), Rolle (1985), Balkwill and 
MacMillan (1990), Chalmers (1991), Chalmers and Laursen (1995) and Sønderholm et al. (2003a, 
2003b).  From these works it is clear that the Seaway contains oceanic crust, dated between Anomaly 
27 (Danian) and Anomaly 13 (Priabonian-Rupelian).  However, it failed to develop into an ocean.  
During the 1970s and early 1980s, there was extensive hydrocarbon exploration on the Canadian 
margin of the Labrador Sea, with 21 exploration wells drilled.  Some of the wells are potential natural-
gas producers but the remoteness of the area has discouraged development.  However, the data from 
the wells has been invaluable in unravelling the lithostratigraphy and biostratigraphy of the region, and 
thus in an understanding of its geological evolution. 
 
To refine our understanding of the biostratigraphy of the Labrador-Baffin Seaway, the Geological 
Survey of Denmark and Greenland (GEUS) and the Geological Survey of Canada (GSC) have been 
collaborating in a re-evaluation of the palynostratigraphy of several wells.  These wells include 
Eastcan et al. Karlsefni A-13 and Petro-Canada et al. Rut H-11 (subsequently referred to as 
Karlsefni A-13 and Rut H-11), the results of which are presented below.  This Open File supports 
two papers, one by Nøhr-Hansen, Williams and Fensome and the other by Fensome, Nøhr-Hansen 
and Williams, to be submitted to the Geological Survey of Greenland and Denmark Bulletin with 
anticipated publication in 2015. 
 
Our understanding of dinoflagellate-cyst species ranges has increased considerably in recent decades 
(Williams et al. 1999, Fensome et al. 2008) and this report draws on data from both these publications 
as well as the two papers in preparation mentioned in the previous paragraph.  For full citations for 
dinocyst taxa, please refer to Fensome and Williams (2004) or the DINOFLAJ2 database 
(http://dinoflaj.smu.ca/wiki/Main_Page). 
 
Karlsefni A-13 and Rut H-11 are hydrocarbon exploration wells drilled on the northern Labrador Shelf  
in  1975 and 1981 respectively.  Detailed statistics for Rut H-11 pertaining to the present study are: 
 
GSC locality no.: D203 
Location: 59.171242°N, 62.279764°W 
Elevation: sea level to R.T. 11.6 m  
Water depth: 124 m  
Total depth: 4474 m 
Sampled interval: 665–4093 m 
Spud date: 14 July 1981 
Interval studied: 665–4093 m 
 
The details for Karlsefni A-11 are 
 
GSC locality No.: D156 
Location: 58.87084°N, 61.77835°W 
Elevation: sea level to R.T. 12.2 m  
Water depth: 174.7 m 
Total depth:  4148.9 m 
Sampled interval: 530.36–4145.33 m 
Spud date: 10 August 1975 
 



All measurements in Karlsefni A-11 were originally in feet.  In this Open File, I have converted these 
to metres.  Both wells are located in the Saglek Basin, which has had several gas shows.  But Karlsefni 
A-13 did not yield any hydrocarbons during testing and results are available from Rut H-11.   
  
The slides analyzed from Rut H-11, all cuttings, are a set of 114 samples processed in 2003‒2004 and 
numbered P39316 to P39429.  Because of enhanced processing techniques, these slides contain more 
and better preserved palynomorphs than an earlier set of slides processed in the 1980s.  Similarly, the 
131 slides analyzed from Karlsefni A-13 and numbered P39537 to 39667, processed in 2004, 
superseded an older set prepared in the 1970s. 
 
This Open File includes three charts for each well.  Two of the charts are spreadsheets showing 
sample by sample species occurrences for dinocysts and non-dinocyst palynomorphs (mainly spores 
and pollen — collectively miospores) respectively. On these charts, S = single specimen, R = rare 
(2–5 specimens), F = frequent (6–15 specimens), C = common (16–25 specimens) and A = abundant 
(more than 25 specimens). No attempt was made in this study to do controlled quantitative counts; 
hence the records are semi-quantitative.  The third chart for each well shows biostratigraphic events 
and ages from the current study plotted against earlier biostratigraphically determined ages, 
lithostratigraphy, gamma-ray logs and sample locations.  Dinocyst events (based on Williams et al. 
1999, Fensome et al. 2008 and the paper to be submitted by Nøhr-Hansen, Williams and Fensome) 
provided almost all the useful information for determining the ages in the two wells; useful events 
based on miospores are rare, but this may in large part be based on a poor understanding of their 
taxonomy. 
  
After the analyses were completed, I became aware of a thesis on Labrador Margin miospores V.E. 
Williams (Williams 1986) in which she presented a zonation for Karlsefni A-13.  Her zonation is 
somewhat similar in its age calls to the present work; so future study of Williams’s hesis and the 
contained miospore taxonomy may be fruitful, especially for non-marine parts of the section.  One 
striking aspect of the pollen is the representation of species through the Paleogene and Neogene that 
are today found much farther south than today. 
 
Two spreadsheet figures documenting taxon occurrences in Rut H-11 by sample are attached to this 
report. Figure 1 shows dinocyst occurrences and Figure 2 shows occurrences of other palynomorphs 
(miospores, acritarchs and algae). Similarly, I include two spreadsheet figures documenting taxon 
occurrences in Karlsefni A-13 by sample.  Figure 4 shows dinocyst occurrences and Figure 5 shows 
occurrences of other palynomorphs (miospores, acritarchs and algae). An assessment of the ages 
represented by strata in the two wells is shown in Figure 7. 
 
 
 
Age Determinations for Rut H-11 
 
665 to 695 m — indeterminate Neogene 
This interval incorporates a single sample at the top of the section with no diagnostic species.  The 
only dinoflagellate identified is Lingulodinium machaerophorum, which extends to the present.  Also 
present is several specimens of the acritarch Microsphaeridium ancistroides, the range of which has 
not been determined.  
 
695 to 755 m — Middle Miocene 
This interval includes two cuttings samples.  The upper sample contains the consistent top of  



  

Cleistosphaeridium diversispinosum (which has a last appearance datum (LAD) of Serravallian ― 
Middle Miocene), and also includes Operculodinium centrocarpum and a form designated as 
“Hystrichosphaeridium plectilum”, which is like Homotryblium plectilum but has an apical 
archeopyle.  The lower sample contains Apteodinium spiridoides and Apteodinium australiense, the 
former having an LAD within the Middle Serravallian.  The top for Apteodinium australiense is 
currently indicated as Rupelian (which would certainly be too low for this part of the section based on 
other evidence; so the single specimen is either reworked or the range for the species needs to be 
extended upward.  Reworked Cretaceous dinocysts are common in this interval. 
 
755 to 965 m — Early Miocene 
There are seven samples in this interval, which is Early Miocene based on the occurrence in the top 
sample of Cordosphaeridium cantharellus, a species considered to have an intra-Middle Miocene 
LAD on the Scotian Margin, but a Burdigalian LAD in the Labrador-Baffin Seaway.  
Other Miocene taxa include Palaeocystodinium golzowense (Late Miocene LAD on Scotian Margin) 
and Spiniferites ovatus (top Miocene LAD).  The lowest sample in this interval contains single 
specimens of Chiropteridium galea and Membranophoridium sp. top Oligocene markers if in situ but 
here considered reworked. 
 
965 to 1125 m — Late Oligocene (Chattian) 
In this interval, the uppermost sample contains the consistent LAD of Chiropteridium spp., a 
convincing signal for Late Oligocene.  The next four samples downsection contain nothing that is age 
indicative and, like many areas in the region and beyond, much or all the Late Oligocene may be 
mainly absent.  Assemblages tend to be dominated by pollen, and reworked Cretaceous dinocysts are 
common.  But most samples do contain a few seemingly in situ dinocysts; so maybe this section is 
marginal marine to littoral. 
 
1125 to 2225 m — Early Oligocene (Rupelian) 
This interval is based on the LAD of Enneadocysta magna in the top sample and the LADs of the 
following species in this and the next few samples downsection: Phthanoperidinium coreoides, 
Licracysta corymbus, Wetzeliella symmetrica and Achomosphaera ramulifera. The long interval 
interpreted as Early Oligocene in this well contains 36 cuttings samples. From 1125 to 1305 m there is 
a good mix of marine and non-marine elements, as well as reworked dinocysts, suggesting marine, 
nearshore conditions.  Bisaccates are often common to abundant from the top of the entire well section 
down to 1185 m.  At 1265 m the range chart shows a distinctive temporary base of Cleistosphaeridium 
diversispinosum and base of Enneadocysta magna (striking features, but of questionable significance 
in cuttings samples).  From 1305 to 2225 m assemblages are dominated by pollen and reworked 
dinocysts, suggesting non-marine to littoral conditions.  A peak of reworked Cretaceous dinocysts 
occurs in the sample at 1775‒1785 m, and a peak of Laevigatosporites sp. occurs in the sample at 
1955‒1965 m.  Samples from 2075 to 2225 m have a smattering of single occurrences of dinocyst 
species more common in the Eocene than in the Oligocene; they might suggest a slightly higher 
Eocene‒Oligocene boundary than decided upon here, or they may represent reworking.  The species 
involved are Adnatosphaeridium vittatum, Cleistosphaeridium polypetellum, Phthanoperidinium 
stockmansii and “Phthanoperidinium hibernium”.  Also towards the base, specimens of the long-
ranging dinocyst Lingulodinium increase in number, with Lingulodinium funginum having a peak in 
the sample at 2135‒2145 m. 
 
2225 to 2705 m Late (Priabonian) and Middle (Bartonian‒Lutetian) Eocene 
This interval covers 16 cuttings samples that contain a diversity of Middle to Late Eocene assemblages 
without providing any very strong signals.  Assemblages are mixed, with a diversity of pollen and 
dinocysts, and reworked Cretaceous dinocysts continue to be prominent.  The top of the Eocene is 



placed at the sample from 2225 to 2235 m as it contains the consistent LAD of Lentinia glabra.  Other 
typical Middle to Late Eocene taxa in this interval are Glaphyrocysta extensa (suggesting that the 
sample at 2315‒2325 m is intra-Priabonian), Cordosphaeridium gracile, Cleistosphaeridium 
elegantulum and Dapsilidinium pseudoinsertum.  The presence of Sophismatia tenuivirgula in the 
sample at 2675‒2685 m suggests an intra-Lutetian age.  An overview of the assemblages of this 
section and comparison with neighbouring wells suggests that this section may represent a section of 
later Priabonian strata and earlier Lutetian strata, with a gap from middle Lutetian to earlier 
Priabonian. 
 
2705 to 3025 m — Early Eocene (Ypresian) 
This interval cover 12 cuttings samples.  The topmost sample (2705‒2715 m) contains the consistent 
LAD of Apectodinium spp., and the sample at 2765‒2775 m contains frequent specimens of that 
species.  The sample between these two contains the LADs of Areoligera circumsenonensis and 
Deflandrea borealis (“Deflandrea minima” in charts) and the consistent top of Dapsilidinium 
pseudoinsertum.  Assemblages are increasingly (downsection) dominated by dinocysts.  The 
Eocene‒Paleocene boundary is difficult to place in this well.  The top of Cerodinium speciosum in the 
sample at 2825‒2835 m is possibly indicative of the boundary, but assemblages generally down to 
3005 m are more suggestive of an Ypresian rather than a Thanetian age.  In the lower few samples of 
this interval, Ginginodinium? flexidentatum, Cleistosphaeridium palmatum (“Adnatosphaeridium 
superpetellum” in charts), Apectodinium parvum and Glaphyrocysta divaricata have their LADs.   
 
3035 to 4093 m — Late Paleocene (Thanetian) 
Although debatable, I consider the top Thanetian to be marked by the LAD of Cerodinium 
denticulatum in the sample at 3035‒3045 m.  The presence also of Cordosphaeridium delimurum is 
consistent with a Thanetian age, though Cordosphaeridium spp. do not have significant peaks here as 
they can within the Thanetian at some localities.  However, multiple peaks of Glaphyrocysta 
divaricata (at 3185‒3195 m, 3605‒3615 m, 3695‒3705 m and 4025‒4035 m) is characteristic for the 
later Paleocene. 
 
No specimens of typical Selandian (Middle Paleocene) species (e.g. Palaeoperidinium pyrophorum, 
Palaeocystodinium bulliforme or Alisocysta spp.) were encountered, so it would seem that the entire 
interval from 2805 to 4093 m is Thanetian, an unusual development for this stage.  The assemblages 
contain diverse dinocyst and so it is fully marine. 
 
Discussion 
 
A summary plot for Rut H-11 is presented as Figure 3 (attached).  This plot shows selected 
lithological, lithostratigraphic and well log data, selected previous biostratigraphic age determinations, 
and age determinations and events as assessed in the present study. 
 
Previous biostratigraphic studies for this well are as follows: Petro-Canada (1984), d’Eon-Miller and 
Associates Ltd. (1987), Bujak-Davies Group (1987) and Gradstein et al. (1994).  The d’Eon-Miller 
study was mainly paleoenvironmental and no ages are recorded in BASIN.  The Petro-Canada study 
records only broad intervals, with Miocene from 670 to 2030 m, Eocene from 2030 to 3475 m, and 
Paleocene from 3475 to 4450 m; in this study, no samples were available below 4093 m (as in the 
Bujak-Davies study).  The Gradstein study was also broad based and recognized a Late Miocene 
interval from 650 to 2150 m, a Late Oligocene to Early Miocene interval from 2150 to 2270 m, an 
Early Oligocene interval from 2270 to 2950 m, and an “early part of) M Eocene” from 2950 m down. 
 



  

The Bujak-Davies study provides more detailed results and includes schemes for both 
micropaleontology and palynology (plotted on Fig. 2), as well as an amalgamated scheme.  I focus 
here on the two non-amalgamates schemes, which show significant differences between each other.  I 
agree more of less with the Miocene and Oligocene designations for the Bujak-Davies palynology 
scheme down to about 1450 m, downsection from which Bujak Davies are ambivalent, calling the 
section down to 2235 m Late Eocene to Early Eocene (in contrast to my Early Oligocene call).  Both 
Bujak-Davies schemes indicate top Early Eocene at 2585 m, a little higher than my call at 2705 m.  I 
did find a specimen of Apectodinium fleximorphum in the sample at 2585‒2595 m, but interpret this as 
reworked and consider other indications to suggest that this level is still in the Middle Eocene. 
 
A major difference between my interpretation and the two Bujak-Davies schemes is that I place the 
top of the Paleocene significantly higher (and if anything it could be even higher if the LAD of 
Cerodinium spp. is taken into account).   The evidence for a Late Paleocene age below 3165 m is 
convincing, with characteristic peaks of Glaphyrocysta divaricata. 
 
 
Age Determinations for Karlsefni A-13 
 
530.36 to 667.52 m — Pliocene–Pleistocene 
This interval includes 5 cuttings samples, with sparse dinocysts, largely reworked (such as 
Oligosphaeridium pulcherrimum) or of problematic identity, but including a specimen of 
Tuberculodinium vancampoae in the sample at 557.8 to 566.9 m. Miospores are far more common and 
include Ambrosia; others may be reworked and include Caryapollenites, Momipites, Pachysandra, 
Plicatopollis, Retitriletes and Tricolporopollenites.  The evidence points to deposition in nearshore or 
non-marine environments. 
 
667.52 to 969.30 m — Miocene 
This interval includes 11 cuttings samples.  The topmost, at 667.52 to 676.66 m, has a single specimen 
of Habibacysta tectata, which has an LAD around the Miocene-Pliocene boundary, perhaps a weak 
signal.  But the next sample down (694.95 to 704.10 m) has Cleistosphaeridium ancyreum, 
Cleistosphaeridium diversispinosum and Spiniferites pseudofurcatus, all of which have LADs in the 
Serravallian and Tortonian (Middle to Late Miocene).  Other dinocyst LADs within this interval are 
Reticulatosphaera actinocoronata and Palaeocystodinium golzowense (in the sample at 722.40 to 
731.50 m; LAD around the Miocene-Pliocene boundary and Tortonian respectively on the Scotian 
Margin ― Fensome et al. 2008), Impletosphaeridium insolitum (777.20 to 786.40 m; LAD uncertain), 
Labyrinthodinium truncatum (832.10 to 841.20 m; Tortonian LAD on the Scotian Margin) and 
Cordosphaeridium cantharellus (941.80 to 951.00 m; Burdigalian LAD).  A single specimen of 
Chiropteridium galea also occurred in the last-mentioned sample, but given its lone occurrence and 
the strong signal given by this species in the next sample down, I retain this sample in the Miocene. 
 
Samples in this interval contain a varied assemblage of dinocysts, including Spiniferites spp., 
Operculodinium centrocarpum and Lingulodinium spp., as well as clearly reworded late Cretaceous 
and Paleogene forms.  Sporadic occurrences of a distinctive long-spined acritarch Microsphaeridium 
ancistroides are intriguing, but its biostratigraphic range is not clear.  Miospores are prominent in this 
interval, but appear to be quite mixed in terms of biostratigraphic derivation: they include 
Alnipollenites, bisaccates, Brevitricolpites, Baculatisporites comaumensis, Caryapollenites, 
Ilexpollenites, Juglanspollenites, Laevigatosporites, Liquidambar, Momipites, Tiliaepollenites, 
Tricolpites, Tricolporites and Tsugaepollenites.  
 
969.30 to 1874.50 m — Oligocene 



I’m dating this interval, the most problematic in the entire well, as Oligocene on the basis that the top 
samples (969.30–978.40 to 1133.90–1143.00 m) consistently contain Chiropteridium galea, albeit in 
low numbers and the sample below this interval contains a variety of low-relief Phthanoperidinium.  
The former is indicative of top Oligocene and the latter is of top Eocene.  The samples cited as 
containing Chiropteridium galea contain a higher proportion of dinocysts relative to miospores 
compared to lower samples in the interval.  Miospores dominate most samples in this interval, and the 
dinocysts that do occur are singles and probably reworked; they include Palaeocystodinium 
teespinosum, Membranophoridium aspinatum (perhaps in place and if so, supportive of a Late 
Oligocene age). Enneadocysta magna (possibly in place), Lentinia serrata, Glaphyrocysta extensa, 
Glaphyrocysta ordinata and Adnatosphaeridium vittatum.  These are all Paleogene dinocyst, but 
reworked Cretaceous dinocysts such as Chatangiella tripartita and Odontochitina costata are also 
present in these samples. 
 
Miospores are common through this interval, and include Alnipollenites, bisaccates (common in many 
samples), Caryapollenites, Cicatricosisporites labatus, Corylus, Juglans, Jussiaea, Laevigatosporites, 
Liquidambar, Mancicorpus (presumably reworked),  Momipites, Quercoidites, Retitricolpites, 
Retitriletes, Tilliaepollenites, Tricopoporopollenites, Tsugaepollenites, Ulmuspollenites, Zlivisporis 
multimurus. 
 
This is a thick Oligocene interval compared to that in most wells off eastern Canada.  It is interesting 
to note that Gradstein (1978), using primarily marine microfossils, did not date the interval from 
1115.58 to 1883.50 m, which exactly corresponds with the interval in the present study dominated by 
miospores.  Evidence suggests therefore that the top few samples of this interval represent Late 
Oligocene marine strata and the rest of the interval may represent intermittent Oligocene non-marine 
deposits, with extensive reworked palynomorphs. 
 
1874.54 to 2011.70 m — Late Eocene (Priabonian) 
The top of this interval is dated on the basis of the LADs of species of low relief Phthanoperidinium 
— Phthanoperidinium hibernium and Phthanoperidinium multispinum.  Although sparse relative to 
miospores, other dinocysts in this interval include “Cribroperidinium australiense”, 
Impletosphaeridium insolens and Spiniferites spp., as well as reworked Cretaceous forms.  Most 
samples are dominated by miospores, including many of those already mentioned for the above 
intervals.  Notable occurrences are a single Pistillipollenites trinudum in the topmost sample of the 
interval, and “Nyssa microreticulatus”, “Nyssa scabratus” and “Tilia pilatus” at 1956.80–1966.00 m. 
 
2011.07 to 2423.19 m — Middle Eocene (Lutetian and Bartonian) 
The top of this interval is drawn at the LAD of somewhat consistent LAD Normapolles pollen group.  
This is a weak signal, so an alternative might be to drop the Late/Middle Eocene boundary to 2148.87 
m, where the LADs of several dinocysts indicate a Lutetian age.  The top sample in this interval, like 
those above it, continues to be dominated by miospores, with samples at 2066.50–2075.70 m and 
2094.00–2103.10 m having particularly diverse assemblages. 
 
Reworked older dinocysts continue to be notable.  The freshwater alga Pediastrum (found in non-
marine sediments but commonly washed into marine environments) has a consistent top at 2066.57–
2055.51 m.  Marine influence picks up at 2203.70–2212.80 m, including the incoming of Diphyes 
colligerum and Areoligera circumsenonensis in that sample and Homotryblium tenuispinosum, 
Cleistosphaeridium elegantulum, Hystrichostrogylon digitatum, Cordosphaeridium delimurum and 
Alterbidinium bicellulum in the next sample down.  Although these species are represented mostly by 
single specimens, their collective occurrence at this level supports a Lutetian age.  The occurrence of 
the pollen Pistillipollenites macgregorii at 2267.74–2276.88 m and the dinocyst Sophismatia 



  

tenuivirgula at 2286.03–2295.07 m support a Lutetian age.  The acritarch species Baltisphaeridium 
scalenofurcatum and “Baltisphaeridium volcanum” are rare to frequent in many samples in the Middle 
Eocene interval. 
 
2423.19 to 3328.46 m — Early Eocene (Ypresian) 
The top of the Early Eocene is drawn at 2423.19, with the incoming of rare specimens of 
Apectodinium.  The Early Eocene signal is not strong however until (going down-section) the sample 
at 2587.78–2596.93 m, in which Areoligera circumsenonensis is common, Areoligera gippingensis 
and Dapsilidinium pseudoinsertum appear, and Apectodinium spp. increase.  Moving down in this 
interval, the following taxa have LADs: Deflandrea minima at 2642.65–2651.79 m; Ginginodinium? 
flexidentatum at 2752.38–2761.52 m; Cleistosphaeridium palmatum (one specimen) at 2807.24–
2816.39 m; Dracodinium prearticulatum at 2807.24–2816.39 m, Cleistosphaeridium polypetellum and 
Glaphyrocysta divaricata at 2999.27–3008.41 m, Rottnestia borussica (one specimen) at 3054.13–
3063.28 m, and Cordosphaeridium gracile at 3081.57–3090.71 m.  Lingulodinium bulbosum has a 
peak at 2697.51–2706.66 m and Homotryblium tenuispinosum has a top peak range at 3026.70–
3035.84 m. 
 
Many samples in this section have abundant and diverse assemblages of both miospores and dinocysts.  
The increased proportion of dinocysts suggests greater marine influence than in higher intervals. 
 
3328.46 to 3822.24 m — Late Paleocene (Thanetian) 
The top of this interval is drawn at a sample (3328.46–3337.60 m) with a flood of Glaphyrocysta 
divaricata, typical for Paleocene assemblages.  A similar acme of this species occurs in the sample at 
3438.19–3447.33 m.  Cordosphaeridium fibrospinosum has its LAD at 3520.48–3529.63 m; this 
species is a typical Paleocene form, but can go higher in smaller numbers.  In the sample at 3794.81–
3803.95 m, a form denoted as “Deflandrea elegantula” has its LAD; the specimens are thermally 
mature, but may represent a species of Cerodinium, which again would fit with a Paleocene age.  
Other dinocyst species in this interval are Apectodinium spp., Achomosphaera ramulifera, Areoligera 
circumcoronata, Areoligera circumsenonensis, Areoligera gippingensis, Deflandrea phosphoritica 
(caved?), Diphyes colligerum, Glaphyrocysta ordinata, Homotryblium tenuispinosum, 
Hystrichostrogylon digitatum, Hystrichostrogylon postcingulatum, “Lingulodinium multivirgulum”, 
Operculodinium spp., Palaeocystodinium sp., Rottnestia borrusica and Spiniferites spp.   Many 
samples have a diversity of both miospores and dinocysts, again suggesting a strong marine influence. 
 
3822.24 to 3904.54 m — Middle Paleocene (Selandian) 
The top sample of this short interval contains another flood of Glaphyrocysta divaricata and, more 
importantly, the LADs of Palaeoperidinium pyrophorum and Palaeocystodinium bulliforme, both 
good downwell markers for a Middle Paleocene (Selandian) age.  The sample at 3874.06–3883.20 
contains Alisocysta margarita, supporting a Selandian age.  Other dinocysts in this interval include 
Achomosphaera ramulifera, Apectodinium spp. (caved?), Cerodinium diebelii, Cerodinium striatum, 
Cordosphaeridium fibrospinosum, Cordosphaeridium inodes, “Deflandrea elegantula” (Cerodinium?), 
Ginginodinium? flexidentatum, Hystrichosphaeridium tubiferum, “Impletosphaeridium delicatulum”, 
Minisphaeridium sp. and Palaeocystodinium golzowense.  Dinocysts are the most prominent in this 
interval, but miospores include Caryapollenites veripites, Coryluspollenites sp., Cupanieidites sp. 
Momipites annellus, “Nyssa microreticulata” and “Tricolporopollenites scabratus”. 
 
3904.54 to 4145.33 m — Early Paleocene (Danian)  
This is the basal interval in the well.  Its top is placed at the sample 3904.54–3913.68 m as it contains 
a specimen of the Early Paleocene (Danian) marker Damassadinum sp., albeit a problematic specimen.  
Hence this top boundary is tentative, but is supported by the presence of Tanyosphaeridium 



xanthiopyxides in the next sample down (3931.97–3941.11).  Fibrocysta bipolaris has an LAD in the 
next-to-bottom sample, at 4123.99–4133.94 m.  This interval is dominated by diverse dinocyst 
assemblages with sparse miospores, indicating a strong, fully marine influence. 
 
Discussion 
A summary plot for Karlsefni A-13 is presented as Figure 6 (attached).  This plot shows selected 
lithological, lithostratigraphic and well log data, selected previous biostratigraphic age determinations, 
and age determinations and events as assessed in the present study. 
 
Age calls in this study are somewhat at variance with those of previous studies.  The topmost interval, 
determined as Plio-Pleistocene here, matches the age given by Gradstein (1978) and Williams in Barss 
et al. (1979), but in the present study the section passes down into Miocene at 667.52 m in contrast to 
around 859.55 m in Gradstein and 1271.03 in Williams.  Similarly top Oligocene in the present study 
is at 969.30, in contrast to 2039.14 in Williams; Gradstein implies that Miocene rests on Eocene at 
2066.57.  There is less divergence among the three studies in the Paleocene-Eocene section, as can be 
seen in the attached chart, and all include a similar section of Early Paleocene at the base of the well.  
Over the past three or four decades, the precedence of dinocysts over microfossils for data east-coast 
Cenozoic wells has become evident; and our understanding of dinocyst ranges has advanced 
significantly (Williams et al. 1999, Fensome et al. 2008).  The dating of top Miocene and top 
Oligocene in this study, within a sample or two, is confident.  Dating within the Eocene could be 
flexible, but the rich Paleocene dinocyst assemblages make the tops of Late, Middle and Early 
Paleocene reasonably secure.   
 
The Oligocene section is intriguing, with very few markers between its top, indicated by 
Chiropteridium galea and the top of the Eocene suggested by multiple compact Phthanoperidinium 
species.  Although Gradstein implied that what I call Oligocene was within the Miocene, a gap in his 
age determinations suggests a lack of marine microfossils, which parallels the miospores dominance in 
this section and lack of meaningful dinocyst events.  Thus, the interval dated as Oligocene here would 
seem to be non-marine. 
 
Although lack of quantitative counts for this well precludes a detailed paleoenvironmental assessment, 
from general observations it would seem that the Paleocene section consists of fully marine deposits 
either distant from shore or with minimal influx of sediment.  The Eocene section is also clearly 
marine, but with generally increasing non-marine influence upwards, before non-marine conditions 
prevailed through much of the Oligocene. In latest Oligocene times, marine conditions returned, and 
the presence of miospores with relatively sparse dinocysts through the Neogene suggests fluctuating 
nearshore to marginal marine conditions.  
 
 
Conclusions 
On the basis of palynostratigraphy, the sections in both Rut H-11 and Karlsefni A-13 can be 
divided into three parts.  In Rut there is: an upper part (~665 to ~1035 m) with consistent marine 
palynomorph content that extends down to probably latest Oligocene; an interval (~1035 to ~2300 
m) dominated by miospores but with sporadic dinocysts including reworked Cretaceous species, 
which may represent a predominantly non-marine Oligocene strata; and a generally dinocyst-rich 
interval (~2300 m to TD) that appears to represent predominantly marine strata of Late Paleocene 
to Late Eocene age,. The bottom 1000 m or more may represent a very thick Late Paleocene 
section, as discussed below.  This broad division is paralleled in Karlsefni A-13: an upper part 
(~530 to ~1150 m) with consistent marine palynomorph content that extends down to probably 
latest Oligocene; an interval (~1150 to ~1875 m) dominated by miospores and with sporadic, 



  

probably only reworked dinocysts that may represent non-marine Oligocene strata; and a generally 
dinocyst-rich interval (~1875 m to TD) that appears to represent Early Paleocene to Late Eocene, 
predominantly marine strata. 
 
 
 
Acknowledgements 
 
I’m greatly indebted to Graham Williams for ongoing discussions about dinocysts and their ranges, as 
well as for reviewing this report; the last resulted in major improvements.  Thanks are due also to 
Lynn Dafoe for help with the formulation of well plots using Strater and to Bill MacMillan, Krista 
Boyce and Philip Spencer for technical support. 
 
 
References 
 
Balkwill, H.R. &  McMillan, N.J. 1990: Chapter 7 (part 1). Mesozoic–Cenozoic geology of the 

Labrador Shelf. In: Keen, M.J. & Williams, G.L. (eds): Geology of the continental margin of 
eastern Canada. Geological Survey of Canada, Geology of Canada, no. 2 p. 295–324 (also 
Geological Society of America, The Geology of North America, v. I-1). 

 
Barss, M.S., Bujak, J.P. and Williams, G.L. 1979. Palynological zonation and correlation of sixty-

seven wells, eastern Canada. Geological Survey of Canada, Paper 78-24, 117 p. 
 
Bujak-Davies Group. 1987.  Biostratigraphy and Maturation of 17 Labrador and Baffin Shelf wells. 

Volume 8: Roberval K-92 and Rut H-11.  GSC Open File Report 1936, 67 p. 
 
Chalmers, J.A. 1991: New evidence on the structure of the Labrador Sea/Greenland continental 

margin. Journal of the Geological Society, London, 148, 899–908. 
 
Chalmers, J.A. & Laursen, K.H. 1995: Labrador Sea: the extent of continental crust and the timing of 

the start of sea-floor spreading. Marine and Petroleum Geology, 12, 205–217. 
 
CNLOPB (Canada-Newfoundland and Labrador Offshore Petroleum Board. 2008.  Schedule of Wells: 

Newfoundland and Labrador Offshore Area, October 2008. 
 
Fensome, R.A. & Williams, G.L. 2004: The Lentin and Williams Index of fossil dinoflagellates. 

American Association of Stratigraphic Palynologists, Contributions Series no. 42, 909 pp. 
 
Fensome, R.A., Crux, J. A., Gard, I. G., MacRae, R. A., Williams, G. L., Thomas, F. C., Fiorini, F. & 

Wach, G. 2008. The last 100 million years on the Scotian Margin, offshore eastern Canada: an 
event – stratigraphic scheme emphasizing biostratigraphic data. Atlantic Geology, 44, 93-126. 

 
Gradstein, F.M. 1978.  Labrador Shelf foraminiferal stratigraphy I - supplement; Eastcan et al. 

Karlsefni A-13, Labrador Shelf.  Report No. EPGS-PAL.12-78FMG, 2 p. 
 
Gradstein, F.M., Kaminski, M.A., Bergren, W.A., Kristiansen, I.L., and d'Iorio, M.A. 1994. Cenozoic 

Biostratigraphy of the North Sea and Labrador Shelf. Micropaleontology, 40, suppl., 152 p. 
 



Miller, P.E., d'Eon, G.J. and Associates. 1987. Labrador Shelf - Paleoenvironments. GSC Open File 
1722, 186 p. 

 
Moir P.N. 1989. Lithostratigraphy 1: review and type sections.  In East Coast Basin Atlas Series, 

Labrador Sea. Atlantic Geoscience Centre, Geological Survey of Canada, p. 26. 
 
Petro-Canada et al. 1984.  [From the well history report for Rut H-11 well.] 
 
Rolle, F. 1985. Late Cretaceous–Tertiary sediments offshore central West Greenland: 

lithostratigraphy, sedimentary evolution, and petroleum potential. Canadian Journal of Earth 
Sciences, 22, 1001–1019. 

 
Sønderholm, M., Christiansen, F.G., Olsen, J.C., Planke, S., Bojesen-Koefoed, J.A., Dalhoff, F., 

Nielsen, T., Myklebust, R. & Nøhr-Hansen, H. 2003a. Early rifting of the Labrador Sea and 
Baffin Bay: new evidence form seismic, well and sea-bed data. American Association of 
Petroleum Geologists International Conference and Exhibition, Barcelona, Spain. Programme 
with abstracts, A90. 

 
Sønderholm, M., Nøhr-Hansen, H., Bojesen-Koefoed, J.A., Dalhoff, F. & Rasmussen, J.A. 2003b. 

Regional correlation of Mesozoic–Palaeogene sequences across the Greenland-Canada 
boundary. Danmarks og Grønlands Geologiske Undersøgelse Rapport 2003/25, 175 pp. 

 
Srivastava, S.P. 1978. Evolution of Labrador Sea and its bearing on early evolution of North-Atlantic. 

Geophysical Journal of the Royal Astronomical Society 52(2), 313–357. 
 
Umpleby, D.C. 1979. Geology of the Labrador Shelf. Geological Survey of Canada Paper 79-13, 34 

pp. 
 
Williams, G.L., Bujak, J.P., Brinkhuis, H., Fensome, R.A. & Weegink, J.W. 1999: Mesozoic-Cenozoic 

dinoflagellate cyst course, Urbino, Italy, May 17-22, 1999. (Unpublished short course 
manual). 

 
Williams, V.E., 1986. Palynological studies of the continental shelf sediments of the Labrador Sea.  

Unpublished Ph.D. thesis, University of British Columbia, Vancouver, 216 p. 
 
 
 
List of accompanying figures 
 
1) Range plot of dinoflagellate taxa in Rut H-11 
2) Range plot of non-dinoflagellate palynomorphs in Rut H-11 
3) Range plot of dinoflagellate taxa in Karlsefni A-13 
4) Range plot of non-dinoflagellate palynomorphs in Karlsefni A-13 
5) Summary plot of Rut H-11 
6) Summary plot of Karlesfni A-13 
7) Interpretative plot of stratal representation and hiatuses in the two wells 
 
 



FIGURE 1.  SAMPLE BY SAMPLE DINOCYST OCCURRENCES IN RUT H-11
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FIGURE 2.  SAMPLE BY SAMPLE OCCURRENCES OF SPORES, POLLEN, ACRITARCHS AND ALGAE IN RUT H-11
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Figure 3.  Summary plot for Rut H-11.
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FIGURE 4.  SAMPLE BY SAMPLE OCCURRENCES OF DINOCYSTS IN KARLSEFNI A-13
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FIGURE 5.  SAMPLE BY SAMPLE OCCURRENCES OF SPORES, POLLEN, ACRITARCHS AND ALGAE IN KARLSEFNI A-13
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Tuberculodinium vancampoae (one)

Habibacysta tectata (one)

Cleistosphaeridium ancyreum, Cleistosphaeridium diversispinosum,
Operculodinium centrocarpum, Spiniferites pseudofurcatus
Palaeocystodinium golzowense, Reticulatosphaera actinocoronata

Impletosphaeridium insolitum

Labyrinthodinium truncatum (one)

Chiropteridium galea (one), Cordosphaeridium cantharellus (one)
Chiropteridium galea, Cribroperidinium australiense (one),
Palaeocystodinium teespinosum (rare)

Membranophoridium aspinatum (one)

Enneadocysta magna

Deflandrea phosphoritica (one)
Chiropteridium processum (one)

Deflandrea minima (one)

Lentinia serrata (one)

Glaphyrocysta extensa (one)

Glaphyrocysta ordinata (one)

Adnatosphaeridium vittatum (one)

Phthanoperidinium hibernium, Phthanoperidinium multispinum, consistent 
"compact" Phthanoperidinium spp.

Normapolles (consistent top)

Pediastrum (consistent top)

Areoligera circumsenonensis (one), Diphyes colligerum (one)

Alterbidinium bicellulum (one), Cleistosphaeridium elegens,
Cordosphaeridium delimurum (one), Homotryblium tenuispinosum (one), 
Hystrichostrogylon digitatum
Pistillipollenites macgregorii (one)
Glaphyrocysta divaricata (one), Sophismatia tenuivirgula (one)

Apectodinium fleximorphum (rare), Apectodinium sp. (one)

Tiliaepollenites generalis (consistent top)

Apectodinium fleximorphum (consistent top), Apectodinium homomorphum, 
Areoligera circumsenonensis (common), Areoligera gippingensis, 
Cerodinium sp. (one), Dapsilidinium pseudoinsertum
Deflandrea minima (consistent top)
Lingulodinium bulbosum (common)

Ginginodinium? flexidentatum
Cleistosphaeridium palmatum (one), Lejeunecysta hyalina (one)
Dracodinium prearticulatum

Cerodinium depressum (one)

Cleistospaheridium polypetellum,

Glaphyrocysta divaricata (top consistent)

Homotryblium tenuispinosum (peak top)
Rottnestia borussica (one)
Cordosphaeridium gracile

Glaphyrocysta divaricata (common)

Glaphyrocysta divaricata (common)

Cordosphaeridium fibrospinosum

Apectodinium spp. (peak but not flood)

Glaphyrocysta divaricata (common), Palaeocystodinium bulliforme, 
Palaeoperidinium pyrophorum
"Deflandrea" elegantula
Alisocysta marginata (one), Cerodinium striatum (one)

Cordosphaeridium inodes, Damassadinium sp. (one), 
Glaphyrocysta divaricata (common)
Tanyosphaeridium xanthiopyxides (one)

Fibrocysta bipolaris (one)
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FIGURE 6.  KARLSEFNI  A-13 SUMMARY PLOT
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FIGURE 7.




