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LOWER PALAEOZOIC STRATIGRAPHY AROUND
DANMARK FJORD, EASTERN NORTH GREENLAND

John S. Peel, J. R. Ineson, P. D. Lane and H. A. Armstrong

Geologieal fieldwork in the Caledonian foreland of eastern North Greenland commenced
during 1979 (Peel, 1980) was eontinued in 1980 with systematic regional mapping on a
l: 100000 photomosaie base of western Kronprins Christian Land, from Centrum Sø in the
south to Prins Frederik Øer in the north (fig. 6). Mapping was coneentrated on the essen­
tially autochthonous sequence adjacent to Danmark Fjord, with Hurst & MeKerrow (this
report) investigating the Caledonian Nappe sequenee further to the east (Map i). In addi­
tion to activities in Kronprins Christian Land, short visits were also made to Kap Holbæk
and Valdemar Gliickstadt Land, on the western side af Danmark Fjord.

Kronprins Christian Land

After the first reconnaissance visit, Peel (1980) reviewed geological and nomenclative
problems assoeiated with the Lower Palaeozoic carbonate stratigraphy of Kronprins Christ­
ian Land from the time of the first introduction of the embracive term Centrum Limestone
by Adams & Cowie (1953) to the latest revision of this work by Scrutton (1975). Peel
recognised several formations deseribed from Peary Land to the north-west (Troelsen,
1949; Christie & Peel, 1977) within the Centrum Limestone, but the scope of the 1979
fieldwork in Kronprins Christian Land was too restrieted to permit a more conclusive
evaluation of the stratigraphy. In 1980, key loealities of Adams & Cowie (1953) were
revisited, making stratigraphic revision possible.

Employment of the terms Centrum Limestone and Centrum Formation in the varied
usages and definitions of Adams & Cowie (1953), Cowie (1961,1971) and Serutton (1975)
is diseontinued. The general ambiguity and lack of preeision surrounding the terms can only
be eompounded by further modification in their usage. Most of the Ordovieian strata in
Kronprins Christian Land ean be readily assigned to the Wandel Valley Formation and
Børglum River Formation, originally described by Troelsen (1949) from Peary Land, mak­
ing a dual system of nomenclature unneeessary. In addition, widespread stratigraphic re­
petition throughout Kronprins Christian Land due to thrusting, not recognised by Adams &
Cowie (1953), makes the concept of a 2 km thick Centrum Formation (sensu Scrutton,
1975) untenable.

The Danmarks Fjord Dolomite of Frankl (1955) and the Amdrup Formation of Cowie
(1971) are recognised but, as diseussed below, their status is reduced to that of members
within the Wandel Valley Formation (fig. 7). A new, as yet un-named formation between
the Wandel Valey Formation and the Børglum River Formation is in part equivalent to the
informally named Opikina Limestone of Scrutton (1975). The un-named Silurian (?) dolo­
mite formation and un-named Silurian limestone formation of Christie & Peel (1977) are
both present in Kronprins Christian Land (Peel, 1980), although not recognisable in the
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Fig. 6. GeographicaJ localities in north·eastern Greenland_

stratigraphie seheme of Serutton (1975). It is antieipated that these formations will be
formally named in Peary Land. The Drømmebjerg Formation of Frankl (1955) and Serutton
(1975) eonsists of a series of individual earbonate mounds, the Silurian reefs of Peel (1980).
The formation name ean be maintained, also to include similar mounds in Peary Land
(Christie & Peel, 1977;Mabillard, 1980).
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Fig. 7. Lower Palaeozoic stratigraphy of western
Kronprins Christian Land and northern Valdemar
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In Peary Land, the Silurian carbonates are overlain by an un-named black shale formation
and an un-named f1ysch formation (Christie & Peel, 1977). While shales occur at the base of
the clastic sequence in westernmost outcrops in Kronprins Christian Land, they appear to be
general1y absent in more easterly outcrops (Peel, 1980; J. M. Hurst and W. S. McKerrow,
personal communication). In consequence, the Profilfjeldet Shales of Frankl (1955) are
maintained as a formation in Kronprins Christian Land, equivalent to the as yet un-named
Silurian black shale and flysch formations, as suggested by Peel (1980).

Significant new stratigraphic information obtained from western Kronprins Christian
Land during 1980 is centred upon the resolution of the former Centrum Limestone problem
discussed above, with the establishment of the new, as yet un-named, Ordovician formation
between the Wandel Valley Formation and the Børglum River Formation, and the recogni­
tion that Silurian carbonate mounds of the Drømmebjerg Formation may occur at different
levels within the un-named Silurian limestone formation. The new Ordovician formation is
about 100 m thick, with a lower dark dolomite unit overlain by recessive, paIe weathering
dolomite. Peel (1980, p. 68) commented that a particularly large carbonate mound ('Silurian
reer) occurs to the north-west of locality D in his fig. 33. It is this mound complex in
particular which is now considered to occur stratigraphically much lower in the un-named
Silurian limestone formation than the carbonate mounds in Peary Land.
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Kap Holbæk

Kap Holbæk (fig. 6) was visited briefly by Ineson and Peel in order to examine the Kap
Holbæk Formation, the so-called Danmarks Fjord Dolomite and the Amdrup Formation, at
localities visited by Adams & Cowie (1953).

Yellowish weathering sandstones and green siltstones of the Kap Holbæk Formation,
considered equivalent to the lower part of the Buen Formation (early Cambrian age) of
Peary Land, were found to be cut by small faults which did not penetrate the overlying
carbonates. Similar faults were also observed in the cliffs on the opposite side of Danmark
Fjord and demonstrate further the presence of a major regional unconformity in north-east­
em Greenland beneath carbonates of late Canadian (Iate Early Ordovician) age (Peel,
1979). In Peary Land, Ordovician carbonates of the Wandel Valley Formation gradually
overstep Cambrian clastics and carbonates of the Tavsens Iskappe and Brønlund Fjord
Groups (Ineson & Peel, 1980). At Kap Holbæk, as in northem Valdemar Gliickstadt Land
(Peel, 1980, fig. 31), the Brønlund Fjord Group has been completely overstepped so that
carbonates now assigned to the Wandel Valley Formation rest unconformably on Lower
Cambrian clastics of the Kap Holbæk Formation (fig. 8).

Frankl (1955) gave the name Danmarks Fjord Dolomite to carbonates which occur at Kap
Holbæk and at Sæfaxi Elv in Kronprins Christian Land, some 70 km to the south-east (see
Hurst & McKerrow, this report). Subsequent literature (Cowie, 1961; 1971) has discussed

u

zM
<l:
a:::
lO
~

<l:
u

L

Peary Land

TAVSENS
ISKAPPE
GROUP

BRØNLUND
FJORD
GROUP

BUEN
FM.

PORTFJELD
FM.

J. C. Christensen
Land. Valdemar
Gliickstadt Land

VALLEY

~

KAP
HOLBÆK
FM.

PORTFJELD
FM.

Kap Holbæk,
Kronprins Christian
Land

FoEJ

Z
<l:
a:::
a:l
~
<l:
u
w
a:::
a..

INUITEQ sø
FM.

FYNS Sø.
CAMPANULA
DAL FMS.

~
L-J

Fig. 8. Cambrian stratigraphy
in north-eastern Green1and
showing the relationship with
underlying Precambrian for­
mations and overstep by the
Ordovician Wandel Valley
Formation. M, Morænes0
Formation.



25

the unit as a formation, mainly in terms of its occurrence at Kap Holbæk on the shore of the
fjord from which it takes its name (the official name of the fjord has subsequently been
established as Danmark Fjord). In consequence, the locality is now considered to be the type
locality of the Danmarks Fjord Dolomite, presently regarded as a member within the Wan­
del Valley Formation.

At Kap Holbæk, the unit consists of 10-12 m of generally brown-weathering dolomite
which contrasts with the dark grey weathering, overlying limestones. The contact with the
underlying Kap Holbæk Formation is an erosion surface, with the basal 50 cm consisting of
well bedded, sandy and oolitic, cherty dolomite. The upper contact is abrupt and slightly
undulating. The general lithology is fine to medium, grey to dark grey, dolomite with
undulating laminae or lenticular bedding. White-weathering, lenticular black chert nodules,
which in places contain ooliths are common. The laminated horizons often show stromato­
Iites which produce small dornes in the lower part of the unit. Beds of intraformational
conglomerate and oolite from 5-20 cm thick occur throughout, and may have erosion
surfaces at their base.

The distinct upper surface and the lithological contrast with the overlying dark limestones
support the separation of the Danmarks Fjord Dolomite as a distinct stratigraphic entity at
Kap Holbæk. However, immediately across Danmark Fjord, some 5 km to the east, a
gradational contact exists between the Danmarks Fjord Dolomite and the overlying limes­
tones of the so-called Amdrup Formation (now considered a member of the Wandel Valley
Formation). In consequence, the dolomite is regarded as a member within the Wandel
Valley Formation and not a separate formation, as was proposed by Cowie (1971) and
Poulsen (1978). The Danmarks Fjord Member, as it is here described, is presumed to be of
Early Ordovician age on account of its gradation upwards into late Early Ordovician and
younger strata of the Wandel Valley Formation. Fossils are not yet recorded from the
Danmarks Fjord Member, although sampling for microfossil search has been undertaken.

It is clear from the present reassessment of the Danmarks Fjord Member that the correla­
tion of this unit with the Early Cambrian Brønlund Fjord Formation (now a part of the
Brønlund Fjord Group, see Ineson & Peel, 1980) suggested by Cowie (1971) is rejected.
The tentative correlation of the Danmar!<.s Fjord Member at Kap Holbæk with the Portfjeld
Formation of Peary Land as suggested by O'Connor (1979) and discussed by Peel (1979) is
quite understandable, since there is considerable lithologic similarity. However, the grada­
tion of the Danmarks Fjord Member into overlying Ordovician limestones at other localities
and the correlation of the Kap Holbæk Formation with the Early Cambrian Buen Formation
make O'Connor's suggestion untenable.

Poulsen (1978) correlated the Danmark(s) Fjord Dolomite with the upper part of the
Portfjeld Formation and the basal Buen Formation, having considered the Kap Holbæk
Formation to be equivalent to part of the Portfjeld Formation. The hypothesis seems in part
to be based on supposed lithological similarity between the Fyns Sø Formation and the
Portfjeld Formation, based on published descriptions. O'Connor (1979) and Clemmensen
(1979) comment that the Portfjeld Formation normally overlies the Fyns Sø Formation in J.
C. Christensen Land. However, in northern J. C. Christensen Land and eastern Valdemar
Gliickstadt Land the Portfjeld Formation is reported to rest on the Campanuladal Forma­
tion which otherwise underlies the Fyns Sø Formation. Unpublished observations by Hans
F. Jepsen and Roger J. Suthren in north-eastern J. C. Christensen Land demonstrate that
this overstep by the Portfjeld Formation reflects its deposition on a peneplained surfaee
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which truncates underlying block-faulted formations, including the Fyns Sø Formation.
Thus, the correlation proposed by Poulsen (1978) cannot be accepted and the Fyns Sø
Formation is considered to be substantially older than the Early Cambrian Portfjeld Forma­
tion. The Portfjeld Formation of Peary Land apparently thins to the south-east and is finally
overstepped by the clastics of the Kap Holbæk Formation (equal to the Buen Formation) in
the Kap Holbæk area. Current ideas concerning the stratigraphy of the Kap Holbæk area,
based on the interaction of sub-Cambrian and sub-Ordovician unconformities, are sum­
marised in fig. 7.

The Amdrup 'Formation' (Cowie, 1971; Scrutton, 1975) at Kap Holbæk consists of a few
tens of metres of dark limestones yielding trilobites, ostracodes and gastropods (Adams &
Cowie, 1953). Most of the unit has been eroded, but in Kronprins Christian Land it attains a
thickness of about 200 m. The sequence is evidently more marine than the dolomite domi­
nated Wandel Valley Formation of Peary Land (Christie & Peel, 1977). However, the
similarity between the units is sufficient to justify employment of the term Wandel Valley
Formation even in the Kap Holbæk - Kronprins Christian Land region, with the Amdrup
'Formation' conveniently being maintained as a member (fig. 7). PaIe weathering recessive
dolomites which form an un-named upper member of the Wandel Valley Formation in
Kronprins Christian Land are lithologically similar to the Peary Land sequence (Christie &
Peel, 1977).

The Kap Holbæk peninsula is cut by a prominent, approximately north-west - south-east
fault of at least 500 m downthrow on the northern side. Thus, the northern part of the
peninsula is formed by richly fossiliferous late Ordovician limestones of the Børglum River
Formation. Small reversed fauIts which strike north-east to south-west probably represent
the most western compressional faults of the Caledonian Orogeny in north-eastern Green­
land.

Valdemar Gliickstadt Land

The Lower Palaeozoic sequence in northern Valdemar Gliickstadt Land (fig. 6), original1y
examined during 1979 (Peel, 1980), was revisited by Lane and Peel and the resuIts of both
visits have been combined into a map with scale 1:250000. Fieldwork in 1980 was concen­
trated along the eastern shore because of poor exposure in western and central parts.

The recognition of large scale fauIting (Map 1) was the most significant addition to the
previous season's knowledge, but richly fossiliferous (Lane & Peel, 1980) carbonate mounds
of the Drømmebjerg Formation are more extensive than previously realised. The same
stratigraphic scheme as recognised in Kronprins Christian Land is employed, although it is
probable that adistinet black shale unit (the un-named Silurian black shale formation of
Peary Land) eould be reeognised at the base of the Profilfjeldet Formation. As in Kronprins
Christian Land, the un-named Ordovician formation was mapped as part of the Børglum
River Formation.
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