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The youngest Maastrichtian ammonite faunas from
Nuussuaq, West Greenland

W. James Kennedy, Henrik Nøhr-Hansen and Gregers Dam

The Maastrichtian of Nuussuaq, central West Greenland, has yielded two successive ammonite
faunas, here placed in sequence on the basis of new stratigraphical and dinoflagellate data. An
older assemblage, with Hoploscaphites angmartussutensis (Birkelund 1965), Phylloceras (Hypo-
phylloceras) groenlandicum Birkelund 1965, Saghalinites wrighti Birkelund 1965, Baculites cf.
B. meeki Elias 1933, and Baculites sp. belongs to the Cerodinium diebelii palynofloral interval
(9) of Nøhr-Hansen (1996), and occurs in reworked concretions in the so-called Danian Oyster-
ammonite Conglomerate. A younger monospecific assemblage with H. aff. H. angmartussuten-
sis (Birkelund 1965) occurs to within 10 m of the Cretaceous–Tertiary boundary, and belongs to
the Wodehouseia spinata palynofloral interval (10) of Nøhr-Hansen (1996).

None of the ammonites collected to date occurs with Palynodinium grallator or Disphaerogena
carposphaeropsis, dinoflagellate markers for the highest Maastrichtian in the area.
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It is to the monograph by Birkelund (1965) that we
owe our knowledge of the Maastrichtian ammonite
faunas of West Greenland, specifically those from the
Nuussuaq (Nûgssuaq in Birkelund 1965) area (Fig. 1).
Following the stratigraphical and sedimentological in-
vestigations of Dam & Sønderholm (1994), the estab-
lishment of an Upper Cretaceous dinoflagellate strati-
graphy by Nøhr-Hansen (1996), and description of the
most northerly known Cretaceous–Tertiary boundary
section at Annertuneq, on Nuussuaq, by Nøhr-Hansen
& Dam (1997), it is possible to place the ammonite
faunas in their correct stratigraphic sequence.

Biostratigraphy of the Nuussuaq
Maastrichtian

Nøhr-Hansen (1996) established the following paly-
nostratigraphy of the Maastrichtian on Nuussuaq:

Late Maastrichtian: Wodehouseia spinata interval (10)
Early Maastrichtian: Cerodinium diebelii interval (9)

At the Annertuneq section on the north coast of Nuus-
suaq (Figs 1, 2), the base of the succeeding Paleocene
is marked by the appearance of Senoniasphaera
inornata, in what appears to be an uninterrupted se-
quence in sedimentological terms (Nøhr-Hansen & Dam
1997, p. 853).

Birkelund (1965) recognized two Maastrichtian fau-
nas from Nuussuaq, but was unable to reconstruct a
composite sequence. The most extensive fauna came
from the so-called Oyster-ammonite Conglomerate in
Agatdalen (Fig. 1), interpreted by Birkelund as a Danian
basal conglomerate containing a huge number of de-
rived concretions, mainly of Maastrichtian age, in a
shaly matrix containing Danian oysters and other
pelecypods. On the basis of the oysters and other bi-
valves present in the muddy matrix of the conglomer-
ate it has been possible to correlate the conglomerate
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with the Thyasira Member (Fig. 2; Rosenkrantz 1970)
on the north coast of Nuussuaq. The derived Maas-
trichtian calcareous concretions in the Oyster-ammo-
nite Conglomerate enclose a rich fauna including
Hypophylloceras (Neophylloceras) groenlandicum Bir-
kelund 1965, Saghalinites wrighti Birkelund 1965,
Baculites cf. B. meeki Elias 1933, Scaphites (Disco-
scaphites) waagei Birkelund 1965, and S. (D.) angmar-
tussutensis Birkelund 1965. In addition Scaphites
(Hoploscaphites) cf. S. (H.) ravni Birkelund 1965, S.
(H.) cf. S. (H.) greenlandicus Donovan 1953, S. cobbani
Birkelund 1965 and S. rosenkrantzi Birkelund 1965
occur very occasionally and indicate that some con-
cretions have been derived from the Campanian. The
second fauna, from the Ikorfat pass (Fig. 1), 930 m
above sea level and in Hamiteskløft some 15 km to the
west, comprised what Birkelund called Scaphites (Dis-
coscaphites) sp. aff. S. (D.) angmartussutensis Birke-
lund 1965 in sediments overlain by Tertiary pillow lava.
S. (D.) angmartussutensis and S. (D.) aff. S. (D.) ang-
martussutensis were differentiated in that the latter has
finer ribbing on the phragmocone, and, more immedi-
ately distinctive, broad folds in addition to fine ribs on
the body chamber (e.g. compare Birkelund 1965,
plate 40; plate 42, fig. 2; plate 43, fig. 1). Also linked to
this occurrence were Pseudophyllites and Diplomoceras

from nearby localities. In her conclusions (1965, p.
161) Birkelund states that “The difference between the
S. (Discoscaphites) assemblage at Ikorfat and that in
the Danian Oyster-ammonite Conglomerate may be
explained by a small difference in age. Because the
Maastrichtian at Ikorfat directly overlies the Upper
Campanian these Maastrichtian deposits are probably
older than most of the Maastrichtian fauna preserved
in the Oyster-ammonite Conglomerate”.

These views must now be revised. Figure 2 shows
the log for the Annertuneq succession (modified after
Nøhr-Hansen & Dam 1997, fig. 2). The top of the Con-
glomerate Member on the north side of Nuussuaq lies
122 m below the Cretaceous–Tertiary boundary as de-
fined by the palynoflora. However, the conglomerate
on the north coast of Nuussuaq yields no ammonites,
but there are scattered ammonites from above the con-
glomerate (Fig. 2). All determinable specimens can be
referred to what Birkelund called S. (D.) aff. S. (D.)
angmartussutensis, here referred to Hoploscaphites
Nowak 1911. They occur in a loose concretion col-
lected 50 m above the top of the conglomerate (MMH
24530 from GGU 369906: Fig. 3A) and in situ at 112 m
above the conglomerate (MMH 24531, 24532 from GGU
408892, 408893: Fig. 3B), only 10 m below the Creta-
ceous–Tertiary boundary.

Fig. 1. Geological map showing the
position of Nuussuaq and the
Annertuneq Cretaceous–Palaeogene
section in central West Greenland. Ice
is shown white. Based on Survey
maps.

Nuussuaq

51°53°

53°

71°

70°

55° 51°

Uummannaq

Ikorfat
Annertuneq

Hamiteskløft   

Vaigat

Disko

50 km

A

Inland
Ice

Cretaceous–
Palaeogene sediments

Palaeogene volcanics

Basement

Agatdalen

Fault■■

■■

A
G

re
en

la
nd

GEUS Bulletin no 184.p65 06-01-00, 08:4214



15

Clay
Silt

Sand

Boulders
Pebbles

 800 

m 

 700 

 600 

 500 

400 

 300 

 200 

 100 

0 

U
. C

a
m

p
a
n
ia

n
M

a
a
st

ri
ch

tia
n

P
a
le

o
ce

n
e

U
n
n
a
m

e
d

K
a
n
g
ili

a
 

K–T boundary 

U
n
co

n
fo

rm
ity

 
U

n
co

n
fo

rm
ity

 

F
o
rm

a
tio

n

M
e
m

b
e
r

L
ith

o
lo

g
y

P
a
ly

n
o
lo

g
ic

a
l  

in
te

rv
a
ls

P
ri

m
a
ry

st
ru

ct
u
re

s 

S
ta

g
e
s

A
g
a
td

a
l 

T
h
ya

si
ra

 
C

o
n
g
lo

m
e
ra

te
 

F
o
ss

il 
W

o
o
d
 

sh
o
re

fa
ce

 

Tu
rb

id
ite

 s
lo

p
e

Tu
rb

id
ite

 s
lo

p
e
 

D
e
p
o
si

tio
n
a
l

e
n
vi

ro
n
m

e
n
t 

C
a
n
yo

n
/

tu
rb

id
ite

 c
h
a
n
n
e
l

H
ya

lo
cl

a
st

ite
s Shell fragments

Ammonites

Plant fragments

Pyrite

Concretions

Cone-in-cone structures

Heavily bioturbated

Hyaloclastites

Mudstone

Sandstone

Conglomerate

Parallel lamination

Echinoderms

Giant-scale foresets

408893
408892

369906
(Loose)

H
. a

ff
. H

. 
a
n
g
m

a
rt

u
ss

u
te

n
si

s

10

9

8

LogsLogs

Moderately bioturbated

It will be seen that this new evidence shows Hoplo-
scaphites angmartussutensis (Birkelund 1965) to be
older than H. aff. H. angmartussutensis (Birkelund
1965), the reverse of the sequence inferred by Birke-
lund. To check our conclusions, dinoflagellates were
extracted from the matrix of a number of Birkelund’s
original specimens. Matrix from the holotype of H.
angmartussutensis, MMH 9846 (Birkelund 1965, plate
40, fig. 1) yielded Isabelidinium aff. I. bujaki, with the
pollen species Wodehouseia absent, indicating the Early
Maastrichtian Cerodinium diebelii interval (9). Matrix
from MMH 9856, referred to H. aff. H. angmartussuten-
sis by Birkelund (1965, plate 45, fig. 1), yielded Wode-
houseia spinata and W. quadrispina, indicating a
correlation with the Late Maastrichtian Wodehouseia
spinata interval (10), supporting the sequence proposed
above.

The relationship of the H. aff. H. angmartussutensis
sequence to the dinoflagellate succession was further
refined by the examination of dinoflagellates from the
matrix of additional identifiable ammonites. The speci-
men of H. aff. H. angmartussutensis collected loose
from 50 m above the conglomerate at Annertuneq
(MMH 24530 from GGU 369906) and those from 10 m
below the boundary (MMH 24531, 24532 from GGU
408892, 408893), all yielded assemblages of the Wode-
houseia spinata interval (10).

None of the material from the ammonites examined
contain the dinoflagellates Palynodinum grallator or
Disphaerogena carposphaeropsis, which, according to
Nøhr-Hansen & Dam (1997) represent the uppermost
Maastrichtian in West Greenland.

Fig. 2. Stratigraphical log
of the Annertuneq section,
showing the position of
the ammonites mentioned
in the text. Modified from
Nøhr-Hansen & Dam
(1997).
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Conclusions

The Maastrichtian ammonite faunas from Nuussuaq,
West Greenland, described by Birkelund (1965) are
reappraised on the basis of newly published stratigra-
phic, sedimentological and dinoflagellate data. A lower
assemblage, characterised by Hoploscaphites angmar-
tussutensis (Birkelund 1965) is known only from re-
worked clasts in the Danian Oyster-ammonite Con-
glomerate in Agatdalen. The matrix of the holotype of
H. angmartussutensis yields a flora indicating the Early
Maastrichtian Cerodinium diebelii interval (9) of Nøhr-
Hansen (1996). The succeeding sediments yield only
H. aff. H. angmartussutensis (Birkelund 1965), collected
loose at 50 m above the top of the Conglomerate Mem-
ber on the north coast of Nuussuaq, and in situ 112 m
above, 10 m below the Cretaceous–Tertiary boundary
(Fig. 2). The matrix of concretions yielding this form,
including Birkelund’s original material, all yield dino-
flagellates and pollen indicating the Wodehouseia
spinata interval (10) of Nøhr-Hansen (1996). None of

the ammonites collected to date are associated with
Palynodinium grallator or Disphaerogena carposphaer-
opsis, floral indicators for the uppermost Maastrich-
tian.
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Fig. 3. Hoploscaphites aff. H. angmartussutensis (Birkelund 1965) from the Maastrichtian of Annertuneq. A: MMH 24530 (from GGU
366906), silicone cast from an external mould collected loose from 50 m above the top of the Conglomerate Member, 72 m below
the Cretaceous–Tertiary boundary. B: MMH 24531 (from GGU 408892), collected in situ 112 m above the conglomerate, 10 m below
the Cretaceous–Tertiary boundary. Figures × 1. MMH refers to numbers of the Geological Museum, Copenhagen; GGU refers to
numbers of the former Geological Survey of Greenland, now in the files of the Geological Survey of Denmark and Greenland.
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