Cambro-Ordovician

rocks of C. H. Ostenfeld
Nunatak,
A northern East Greenland
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More than 3000 m of Cambro-Ordovician carbonates on C. H.
Ostenfeld Nunatak are assigned to the Hyolithus Creek, Dolo-
mite Point, Antiklinalbugt, Cape Weber, Narwhale Sound and
Heim Bjerge Formations. The great thickness of the Heim Bjerge
Formation suggests that the highest beds of the Cambro-Ordovi-
cian sequence on the nunatak may be the youngest Lower Pa-
laeozoic rocks known from the East Greenland part of the Cale-
donides. The carbonates are faulted in contact with Precambrian
sediments, and unconformably overlain by Devonian conglo-
merate.

P. F. Institut for Historisk Geologi og Paleeontologi, Oster Vold-
gade 10, DK-1350, Kobenhavn K., Danmark.

In connection with a micropalaeontological collecting programme centred around the classic
Cambro-Ordovician sequences in Albert Heim Bjerge and on Ella @, a visit was paid in 1977 to
the poorly known sequence exposed on C. H. Ostenfeld Nunatak, northern East Greenland (fig.
1). The nunatak is located in the middle of Wordie Gletscher and forms one of the northernmost
exposures of Cambro-Ordovician rocks in East Greenland. The overall topography is gently
rounded, with most exposures of the easterly dipping limestones and dolomites which comprise
much of the sequence being located on typical roches moutonnées. A 1 km wide valley running
north-south through the southern part of the nunatak follows the outcrop of the Narwhale
Sound Formation, a strongly banded carbonate sequence presumably readily attacked by glacial
erosion.

As noted previously (Frykman, 1978), the Cambro-Ordovician sequence on C. H. Ostenfeld
Nunatak comprises the Hyolithus Creek, Dolomite Point, Cass Fjord (subsequently renamed
Antiklinalbugt, see Peel & Cowie, this report), Cape Weber, Narwhale Sound and Heim Bjerge
Formations (fig. 2). Previously, the presence of only two of these formations, namely the Hyoli-
thus Creek and Cass Fjord Formations had been established (Cowie & Adams 1957, p. 45).
These authors’ information was obtained from J. Haller who made a short visit to the nunatak in
1956, establishing the presence of Precambrian as well as Cambro-Ordovician strata. C. H.
Ostenfeld Nunatak has apparently not been visited by geologists since Haller’s visit. In view of
the restricted information available, it is clear that the maps of the nunatak presented by Koch &
Haller (1971) and Haller (1970, 1971) are of a preliminary character.

Precambrian strata on C. H. Ostenfeld Nunatak consist of deposits of the Eleonore Bay
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Fig. 1. Sketch map of northern
East Greenland showing outcrops
of Cambro-Ordovician strata
(black).

1 C.H. Ostenfeli!,'Nu_natak
2 Albert Heim Bjerge
3 Kap Weber
4 Ella @
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Group and the Tillite Group (Haller, 1971; Koch & Haller, 1971). Devonian rocks were recog-
nised on the nunatak for the first time in 1977. They overlie the Ordovician in the easternmost
area where a small badly weathered outcrop consists of coarse conglomerates with 5-50 cm long
limestone clasts set in a reddish coloured matrix. The limestone clasts are subangular to sub-
rounded in the upper part and consist mainly of very hard, fine grained limestone with a weak
greenish colouration. This lithology has not been recognised in the Cambro-Ordovician
sequence. The conglomerate shows a trace of bedding in the lowermost part of the exposure, but
is otherwise massive. The contact with the underlying Ordovician is not exposed.

In the south-western corner of the nunatak, a small intrusion occurs in the Cape Weber For-
mation. It is apparently a thin lamprophyre dyke (Niels Hald, written comm., 1979), wedging
out towards the centre of the nunatak. However, it has seemingly been sheared, since it is now
exposed in five separate units.

Structure

C. H. Ostenfeld Nunatak was found to be structurally more simple than suggested by Haller
(1970) and Koch & Haller (1971). As noted by these authors, the main structural unit is a block
of Cambro-Ordovician sediments limited to the east and west by north-south trending faults.
Precambrian sediments are brought into contact with Cambro-Ordovician sediments along both
faults. Within the Cambro-Ordovician block the entire sequence dips uniformly to the east (fig.
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Fig. 2. Precambrian-Devonian sequence - lf"‘ﬁgz?.‘,’;gg DEVONIAN
on C. H. Ostenfeld Nunatak. b
TI 1 1 T 1 I
1 : L: T 1]‘ L
T 1l I 1
- Heim Bjerge Fm. Limestone
1 1 L
) W
S E2
L L. L Dolomite
e Pl T el
— ~T—T1-
Tl I=I4  Narwhale Sound Fm.
Z [ T—T1)
Dolomitic
-t e limestone
T
T T II 1 1
m T 1 |ir
—1000 lrlllrll
1: I : T : T Cape Weber Fm. z
I' T T T 1 O
T I T rITI LS)
LL 1 1 1 I 'lL O
R I [}
M O
1 I | O
Lt Antiklinalbugt Fm.
__O I 1 1 e o _?_ _
Dolomite Point Fm.
!
Zé ) z
: ? Hyolithus Creek Fm. <
oy
Fault contact g
<
| PRECAMBRIAN o

3) whereas Haller (1970) noted two anticlines and two synclines. In the more simple model out-
lined here, the Cambrian deposits mapped by Koch & Haller are restricted to the western part of
the nunatak. The sequence in the east where the Heim Bjerge Formation is much thicker than is
recorded from elsewhere in East Greenland, may reach stratigraphic levels well above those pre-
viously known to have been deposited before the onset of Caledonian deformation and orogene-
sis in this immediate area. However, Silurian strata are present in the Caledonian foreland in
North-East Greenland, more than 400 km to the north (Henriksen & Higgins, 1976).

Cambro-Ordovician stratigraphy

In the following discussion, the stratigraphic scheme proposed by Cowie & Adams (1957) is
followed, with modifications proposed by Peel & Cowie (this report). However, the spelling of
lithostratigraphic names follows Poulsen (1930), rather than Cowie & Adams. The latter authors
changed some spellings in accordance with changes in the spelling of the geographic localities.

The Cambro-Ordovician carbonate sequence on C. H. Ostenfeld Nunatak ranges from the
Hyolithus Creek Formation to the Heim Bjerge Formation (fig. 2). The different formations are
easily recognised from the section in Albert Heim Bjerge, only 20 km away, although some vari-
ation in lithology and thickness is evident. The Hyolithus Creek Formation was not observed in
the field during the 1977 visit but its presence is anticipated. This is supported by Cowie &
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Adams (1957, footnote p. 45) who stated that John Haller collected fossils (Salterella) which,
together with their matrix, suggest the presence of the Hyolithus Creek Formation. In Albert
Heim Bjerge (fig. 1), the formation is composed of massive, dark grey to black dolomites with
abundant stylolitic seams.

Dolomite Point Formation (Cambrian — Early Ordovician)

The upper part, which is the only portion of the approximately 300 m thick formation actually
investigated during 1977, is dominated by thinly bedded, grey silty dolomites with occasional
light grey nodules or lenticles of chert. Wavy and lenticular bedding are frequent while, at certain
horizons, the dolomites are cavernous and stylolitic.

The boundary with the overlying Antiklinalbugt Formation is marked by a distinct change
from light dolomites to dark limestones. Two metres below this boundary a 10 cm thick bed of
dark. conglomeratic, dolomitic limestone associated with 10 c¢cm of finely laminated dolomite is
found in the otherwise uniform dolomites. The dark conglomeratic bed has yielded Early Ordo-
vician conodonts (written comm, to GGU from V. E. Kurtz, 1978). This proposed Ordovician
age for at least part of the Dolomite Point Formation is in marked contrast to previous assump-
tions of a Cambrian age (Cowie, 1971). It should be pointed out, however, that no angular dis-
cordance has been detected between strata of the Dolomite Point and Antiklinalbugt Formations
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in Albert Heim Bjerge (Cowie & Adams, 1957) and likewise no such features or erosional
phenomena were observed in connection with the boundary in the section on C. H. Ostenfeld
Nunatak.

Antiklinalbugt Formation (Early Ordovician)

The name Antiklinalbugt Formation was proposed by Peel & Cowie (this report) as a replace-
ment name for the so-called Cass Fjord Formation of East Greenland (Poulsen, 1930; Cowie &
Adams, 1957). The Cass Fjord Formation was restricted to the general area of the type sequen-
ce, in north-western Greenland and adjacent Bache Peninsula (Canada).

The formation is approximately 200 m thick and is characteristically an alternation of promi-
nent, dark, well bedded limestone and rubbly weathering, silty, nodular limestone with grey-
green weathering colours. Parts of the formation dominated by the silty limestone are poorly
exposed due to the rubbly weathering. The upper 50 m of the formation shows a gradual transi-
tion into the more massive limestones of the Cape Weber Formation.
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Fig. 5. Cambro-Ordovician strata at the south-western end of C. H. Ostenfeld Nu-
natak. For explanation of letters see fig. 4.

Cape Weber Formation (Early Ordovician)

This formation, referred to as the Kap Weber Formation by Cowie & Adams (1957), compri-
ses a thick (c. 1750 m) sequence of massive limestones and dolomitic limestones, with subordi-
nate dolomites (figs 2, 4). In the lower part, a sequence of 120 m of light to dark grey dolomites
includes 10 m of pure limestone in the middle (figs 4, 5, beds U, V. X). The dolomites are hard,
well bedded, topographically prominent and form two marker beds (figs 5. 6). The upper bed is
more resistant, possibly due to the presence of several silicified horizons.

This dolomitic interval in the lower Cape Weber Formation is less well developed in Albert
Heim Bjerge and on Ella @ (fig. 1). Cowie & Adams (1957) recorded only a few thin bands of
dolomite and some dolomitic limestone in the otherwise limestone sequence from Albert Heim
Bjerge. The 1977 field work confirmed their observation and also indicated that a similar situa-
tion prevails on Ella @. A thin poorly exposed clastic interval (Y in figs. 4, 5) overlying the dolo-
mite shows a similar restricted distribution. It contains fossiliferous, silty. conglomeratic greenish
limestone and red to brown conglomerates.

Above this interval, the rest of the formation is composed of the more typical massive, dark
limestone (Z in figs 4. 5) which often contains isolated nodules and bands of chert. In the lower
part of the formation, the bands of chert nodules are often distributed in a distinctive cyclic
pattern (fig. 7). Each cycle commences with a few distinct bands of chert nodules in an otherwise
homogeneous limestone. The nodules are gradually replaced by a more disseminated silicifica-
tion while. in some examples, the cycle is terminated by a strongly silicified bed of limestone with
a mottled, sandy appearance.

The upper part of the Cape Weber Formation is badly exposed and the transition to the Nar-
whale Sound Formation was not observed.



Fig. 6. Ordovician strata at
the south-western end of C. H.
Ostenfeld Nunatak. The cliff-
forming unit to the left is for-
med by the Antiklinalbugt
Formation; the cliffs in the
centre and to the right are for-
med by the Cape Weber For-
mation.

Fig. 7. Chert bands and silifi-
cation in the Cape Weber For-
mation on C. H. Ostenfeld
Nunatak.

Narwhale Sound Formation (Early — ?Middle Ordovician)

The Narwhale Sound Formation (¢. 500 m) is poorly exposed and only the uppermost 150 m
were examined. It is easily eroded, as witnessed by the prominent north-south valley on the
nunatak along the strike of the formation. Well bedded carbonates of various lithologics domi-
nate with beds of intraformational conglomerate alternating with mottled dolomitic limestones
and algal laminated limestones, The uppermost 50 m show a transition to the thicker bedded,
uniform limestones typical of the Heim Bjerge Formation.

Heim Bjerge Formation (Middle - ?Late Ordovician)

This formation is composed of a monotonous sequence of rather uniform, thick bedded. light
grey limestone. In addition to not being recorded before the 1977 field season, the occurrence of
the Heim Bjerge Formation on C. H. Ostenfeld Nunatak is notable on account of the thickness
of strata preserved. more than 1200 m. In Albert Heim Bjerge only 320 m remain, while the for-
mation is absent altogether on Ella @. Confirmatory fossil evidence is not vet available, but it is
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probable that the C. H. Ostenfeld Nunatak sequence includes the youngest Ordovician strata
from East Greenland.
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