
Upper Maastrichtian? -lower Paleocene
dinoflagellate cysts and pollen from
turbidites in the Itilli region,
Nuussuaq, central West Greenland
- first dating of the sediments

Henrik Nøhr-Hansen

DinoflagelIate cysts are recorded for the first time from two sections representing the
uppermost part of the more than two kilometre thick turbidite succession exposed on
the south-east side of the Itilli valley in Nuussuaq, central West Greenland. The cysts
were recovered from sections situated immediately below the Tertiary pillow breccia
at Ilugissorsuaq and at Qaasersut. The dinoflagelIate cysts are rare in these sediments
and the diversity appears to be low in both sections. The species Palaeocystodinium
cf. P. australinum is rare whereas Phelodinium kozlowskii is very common in the
uppermost sample from Ilugissorsuaq. A similar acme of P. kozlowskii has been
recovered from the lower Paleocene part of the Kangilia section on the north coast of
Nuussuaq. The presence of P. cf. P. australinum and the pollen Wodehousia spinata at
Qaasersut indicates the presence of uppermost Maastrichtian to lowermost Paleocene
sediments.

H. N.-H., Geological Survey o/Greenland, øster Voldgade 10, DK-1350 Copenhagen
K, Denmark.

The most extensive and varied exposures of Cretace
ous-Tertiary sediments in central West Greenland occur
on the Nuussuaq (previously spelt Nugssuaq) peninsula
(Fig. 1). In the Itilli (previously spelt Itivdle) valley in
western Nuussuaq these sediments consist of organic
rich slope mudstones alternating with coarse- to very
coarse-grained submarine fan sandstones. These sand
stones occur in 30-100 m thick megacycles internally
composed of fining-upward cycles a few metres thick
deposited from high-density turbidite currents (Chris
tiansen et al., 1992).

It has not hitherto been possibie to correlate the
turbidite succession with any other exposed section in
the area. Ehman et al. (1976) believed that the succes
sion was Cretaceous while Hansen (1980) thought it was
Tertiary (for further discussion see also Pulvertaft,
1987). One of the reasons why the correlation of these
sediments is of importance is that if they are also found
offshore they could act as excellent source and reservoir
rocks for hydrocarbons.

The turbidites are overiain by the Tertiary vo1canic
rocks of the Vaigat Formation (Hald & Pedersen, 1975;
Piasecki et al. 1992). The base of the turbidite succes
sion is not exposed.

Previous palynological studies of the more than two
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kilometre thick turbidite succession in the Itilli region
have only occasionally yielded badly preserved dinofla
gelIate cysts, spores and pollen (Croxton, 1976, 1978,
1980; Ehman et al., 1976; Hansen, 1980). All previously
analysed samples have been thermally postmature due
to vo1canic and hydrothermal activity in the area.

In one sample (GGU 210427) from the lowermost
part of a section (M 24) in the Anariartorfik valley,
Croxton (1978, 1980) recorded two battered specimens
of Aquilapollenites (Plate 1, Figs 1-2) and one triporate
specimen of the Normapolles group. Trilete, tricolpate
and monolete specimens were also recorded. Based on
these records Croxton (1978) concluded that strata of
Maastrichtian age occur in the Itilli valley. It should,
however, be noted, as Hansen (1980) did, that these
pollen and spores could represent reworked Maastrich
tian material. Sample GGU 210427 represents a level
situated approximately at 800 m in the more than 2 km
thick turbidite succession at Itilli (G. Dam & M. SØn
derholm, personal communication, 1993).

An indication of the minimum age of the Itilli turbi
dite succession was provided by Jiirgensen & Mikkelsen
(1974) who, on the basis of coccoliths, placed a basalt
conglomerate with matrix of fossiliferous marine lime
stone from the oldest part of the basalt at Marraat Killiit
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in tlle tex1.

(Fig. 1) in llanoplankton ZUIl<'; NP3. Thc au thors ob
tained a similar NP3 dating af a tuff bed just below the

pillow brcccia at the Kangilia scctioll on the north eoast

of Nuussuaq.
[n the present study 27 smllplcs from 6 seelions (GO

1991072311, Uka1ersa1ik; GD 1991080811. Anariartor
fik; GD 19910809/2. Anariartorfik; MS 1991081011. llu
gissorsuaq: GD 19910811/1. Pingunnguup Kuua and

GD 1992081111, Qaasersut - Fig. l) have been analyscd

for dino["l<lgeHate (;ysts, spores and po[len. Of these
samp[es,2"I from the [oVv·cr 2 km of the succession arc

harren. whcreas 5 samples from section MS 199108[0/1

at lIugissorsuaq (Fig. 2) and one sample from seclion
GO 19920811/1 at Qaasersut yielded c1inorlagdlate
cysrs. Initial secnches for radiolaria gave negative rc~

sults.
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Palynology of seclion MS 1991081011 and
comparison with other localities

The lIppcrmosl part of the rurbidite succession at
I1ugissorsuaq is situatcd just belo\\' the Teniary pillow
brccria (Figs I & 2). 'rhis sectioll is the first from the
JtiiIi area that has bcen found to have a rclativdy luw
thl'rmal alteration index (TAI 2--3). Eight samples
from Ille sectioll have becn analysed for dinoflagelIate
cysts. In all samples the organie content is dominaled by

strongly dcgradcd. strudured organic material, coa1
fragments and brown Irachcids. while spores and pollen

COllstitute il minor pan. Dinoflagellalc cy~ts arc bi.ldly
preservcd and vcry rare Or absent in (Ile 10wer ~evcn

~amples. while they arc i.lbundant in tile uppcnnost
~amplc (Fig. 2). It shauld bc notcd that Ihe colour und

dcgree af degradation af tile dinoflagellates are similar
to the rest af lhe organic matter. which may indicatc
that no contamin<ttion has takcn plal~c.

Thc lower samples have yielded ?/sahelidi"illlfl sp ..
?Oligosphaeridiwl1 sp. and poorly preserved specimens
af Pa!ru'ocysrodiniwl1 australillumlV ?bulltforme which
in the present study have been referrcd to as Palaeocys
todilliwn cf. P. flIlslralinunJ (Plate 1. Fig. 5).



R4

In general the genus /sabefidinirllJ1 ranges from the
Lale Crelaceous IO Eocene \vhile tlle genus O/igosplwe
ridiwf1 ranges from the lurassie to Eoccnc.

l'a/oeocyslOdiniufI1 (fl/slralinlllr/ WilS originalty dc
scribcd from the f:lzl1eocenc in Auslralia by Cookson

(1965). Williams & Bujak (1985) illustratccl a latl'SL
Campanian to latc Pa1coccnc (NP R) 'worlcl-widc' range

for Ihe species. The species has been rcporlecl from tile
1<lle carly Paleoccllc 10 early la te Paleoccnc (NP4 to

NP7) in the Nonh Sea area hy Powell (1992). Heil
rnanJ1-Clausen (llJ85) reported P. bl/fljforme (<:~ fl. Ol'"

fwlinllf1l) from 1he Danian and Selandian (early and

carly latc Palcoccnc age) in Dcnmark.
Pa/aeocyslOdiniwn buW/orme was originally Je-
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scribed from the lower Paleocene on Bylot Island in
north-east Canada by Ioannides (1986), but Ioannides
also illustrated on his range chart (figA) that the species
may range down to the uppermost Maastrichtian in the
area.

Hansen (1980) recorded both P. bulliforme (as 'P.
klintholmense') and P. australinum in mudstones above
a conspicuous conglomerate in his compiled section
from Kangilia and Annertuneq on the north coast of
Nuussuaq. According to Hansen (1980), the top of this
conglomerate is situated at about 370 m above sea level
in the Annertuneq section. Palaeocystodinium bulli
forme was recorded from 60 m above the conglomerate
right up to 787 m a.s.l. (Le. c. 415 m above the conglom
erate), just below the Tertiary pillow breccia. Palaeo
cystodinium australinum was recorded by Hansen
(1980) from approximately 280 m above the conglomer
ate up to 787 m a.s.l.

In the Annertuneq and Kangilia sections on the north
coast of Nuussuaq the Cretaceous-Tertiary boundary
has for many years been supposed to be at the base of
the conspicuous conglomerate referred to above - the
so called 'basal Danian conglomerate' of Rosenkrantz
(1970). However, during field work in 1992, loose con
cretions containing ammonites were found in the scree

Plate 1. DinoflagelIate cysts and pollen species from the up
permost Maastrichtian to lowermost Paleocene sediments on
western Nuussuaq.
All stage co-ordinates are from Leitz Dialux 22 microscope
057691, Geological Survey of Greenland.
MGUH denotes the type collection ofthe Geological Museum,
Copenhagen.

Fig. 1. Aquilapollenites sp. GGU 210427-3; 39.7-95.9; MGUH
22072. x 1000.

Fig. 2. Aquilapollenites sp. GGU 210427-3; 33.4-107.5;
MGUH 22073. x 1000.

Fig. 3. Wodehousia spinata GGU 401251--4; 33.5-107.0;
MGUH 22074. x 500.

Fig. 4. ? Hystrichosphaeridium sp. GGU 369943--4; 37.5-96.2;

MGUH 22075. x 500.
Fig. 5. Palaeocystodinium cf. P. australinum GGU 369940--4;

41.5-108.1; MGUH 22076. x 500.
Fig. 6. Palaeocystodinium cf. P. australinum GGU 369943--4;

32.0-114.2; MGUH 22077. x 500.
Fig. 7. Palaeocystodinium cf. P. australinum GGU 401251-7;

46.9-98.0; MGUH 22078. x 500.
Fig. 8. Phelodinium kozlowskii GGU 369944--4; 26.4-100.0;

MGUH 22079. x 500.
Fig. 9. Phelodinium kozlowskii GGU 369944--4; 39.4-97.4;

MGUH 22080. x 500.
Fig. 10. Phelodinium kozlowskii GGU 369944--4; 51.4-103.0;

MGUH 22081. x 500.
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at 20 and 50 m respectively above this conglomerate.
This indicates that the conglomerate and the mudstones
up to at least 50 m above it are of Late Cretaceous age;
it cannot, therefore, be equalled with the Cretaceous
Tertiary boundary.

Piasecki et al. (1992) recorded P. australinum and P.
bulliforme from intrabasaltic Lower Tertiary sediments
on Nuussuaq, and interpreted these to correlate with
NP4 to NP5I?NP6.

The present author has recorded the first occurrence
of P. cf. P. australinum in a sample collected at 342 m
a.s.l. (approximately 30 m above the conspicuous con
glomerate) at Annertuneq.

In the Ilugissorsuaq section, the second highest sam
ple (GGU 369943, Fig. 2) contains a few fragments of P.
cf. P. australinum (Plate l, Fig. 6) and a chorate species,
?Hystrichosphaeridium sp. (Plate l, Fig. 4).

The uppermost sample at Ilugissorsuaq (GGU
369944, Fig. 2) is dominated by the species Phelodinium
kozlowskii (Plate l, Figs 8-10); 43 battered specimens
have been recorded in one slide.

Phelodinium kozlowskii was originally described
from the upper Maastrichtian in Poland (as Lejeunia
kozlowskii) by G6rka (1963).

In the Mackenzie district, North Western Territories,
Canada, P. kozlowskii ranges from the late Campanian
to the 'middle' Maastrichtian according to Mclntyre
(1975).

Harker & Sarjeant (1975) considered P. kozlowskii to
be a junior synonym of P. tricuspis. According to Wil
liams & Bujak (1985) P. tricuspis ranges from earliest
Maastrichtian to early late Paleocene (NP4) 'world
wide'. Costa & Davey (1992) recorded the range for P.
tricuspis from the late Campanian to latest Maastrich
tian in England and the North Sea area, but mentioned
that the species may range across the Cretaceous-Terti
ary boundary.

Piasecki et al. (1992) recorded P. kozlowskii from
sediments in the lower part of the pillow breccia in
southern Nuussuaq, West Greenland and interpreted
these as belonging to NN to NP5I?NP6.

Hansen (1980) recorded P. kozlowskii as ranging
from 392 m a.s.l. (approximately 20 m above the con
glomerate) to 787 m a.s.l., just below the pillow brec
cias, in his compiled Kangilia and Annertuneq section
on the north coast of Nuussuaq.

The present author has recorded the first occurrence
of P. kozlowskii in a sample collected at 282 m a.s.l.
(approximately 12 m above the conglomerate) at Kangi
lia, north coast of Nuussuaq. Phelodinium kozlowskii is
very rare in the lower part of its range, whereas the
species becomes abundant at a level situated approxi
mately 130 m above the conglomerate.
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This level has been recorded at two localities in the
Kangilia area.

The sample (GGU 369944) also contains a single
Palaeocystodinium cf. P. australinum specimen, a few
specimens of Isabelidinium, a fragment of Palaeoperidi
nium pyrophorum (known range from Cenomanian
(Late Cretaceous) to Selandian (early late Paleocene))
and a few chorate specimens.

Discussion of section MS 19910810/1

At a level approximately 130 m above the conglomer
ate in the Kangilia section P. kozlowskii becomes quite
abundant and occurs together with the diagnostic PaIeo
cene species Cerodinium striatum and C. speciosum.
The abundance of P. kozlowskii and the presence of P.
cf. P. australinum in the uppermost part of the Ilugis
sorsuaq section (MS 19910810/1) may indicate that this
part of the section corresponds to the above mentioned
level at Kangilia, implying that this part of the Ilugis
sorsuaq section cannot be older than Paleocene.

Palynology of section GD 19920811/1 and
comparison with other localities

Four samples representing the upper 200 m of the
turbidite succession at Qaasersut have been searched
for palynomorphs. Only the uppermost sample (GGU
401251), situated 20 m below the Tertiary pillow brec
cia, yielded any fossils. Due to thermal alteration, the
sample contains only few specimens of Palaeocystodi
nium cf. P. australinum (Plate 1, Fig. 7) and one speci
rnen of the pollen Wodehousia spinata (Plate 1, Fig. 3).
The presence of W. spinata indicates a rather restricted
stratigraphic interval. Previously W. spinata has been
recorded from the uppermost Maastrichtian in Alberta,
Canada by Srivastava (1970), from the uppermost
Maastrichtian to the lowermost Paleocene in western
Canada (Jerzykiewicz & Sweet, 1986; Sweet et al.,
1990) and from the uppermost Maastrichtian to low
ermost Paleocene in the western United States of
America (Nichols & Fleming, 1990; Nichols & Brown,
1992).

Wodehousia spinata has never been reported below
the previously presumed Cretaceous-Tertiary boundary
conglomerate on the north coast of Nuussuaq. Croxton
(1980, fig. 2) recorded the species from an interval
situated between 83 m and approximately 118 !:Il above
the conglomerate at Annertuneq. The present author
recorded the first occurrence of the species 12 m above
the conglomerate at Kangilia, where it occurs together

with a presumed Late Cretaceous dinoflagelIate assem
blage. Wodehousia spinata and Late Cretaceous dinofla
gellates are common in sediment from the concretion
that surrounds the ammonite sampled 50 m above the
conglomerate at Annertuneq. The species seems to be
less frequent in its upper range at Annertuneq (approxi
mately 90-120 m above the conglomerate) where it
occurs together with early Paleocene species such as
Cerodinium striatum (see Croxton (1980) fig. 2) and C.
speciosum.

Discussion of section GD 19920811/1

The occurrence of W. spinata in the uppermost part
of the Qaasersut section indicates the presence of up
permost Maastrichtian to lowermost Paleocene depos
its. Wodehousia spinata and P. cf. P. australinum have
their first occurrence above the conglomerate in the
Annertuneq region on the north coast of Nuussuaq,
where they occur in assemblages both with and without
characteristic Paleocene species. Wodehousia spinata is
most common in the Upper Cretaceous sediments at
Annertuneq. However, this cannot be used as a basis
for direct correlation with the single record of W. spi
nata at Qaasersut, but it may justify the provisional
conc1usion that sample GGU 401251 represents upper
Maastrichtian.

Conciusion

The very low species diversity and the rather poor
preservation make it difficult to determine the precise
relationship of the Ilugissorsuaq and Qaasersut sec
tions. However, comparison with the better known An
nertuneq and Kangilia sections indicates that the Ilugis
sorsuaq section, or at least the uppermost sample from
this, is of early Paleocene age. The underlying samples
may just as well be of Late Cretaceous age. The up
permost sample from the Qaasersut section is probably
slightly older (late Maastrichtian) than the uppermost
sample at Ilugissorsuaq but not necessarily older than
the rest of the samples from the Ilugissorsuaq section.
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