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Four formations, namely the Johansen Land Formation (new),
the Warming Land Formation (new) inc1uding the Røhling
Land Member (new), the Steensby Gletscher Formation (new)
and the Cape Webster Formation, are assigned to the lower
part of the Ordovician platform carbonate sequence in the
Warming LandINares Land region. These are formally de­
scribed, and a correlation with the sequences in Washington
Land and Peary Land is proposed.

M. S. & P. H. D., Grønlands Geologiske Undersøgelse, øster
Voldgade 10, DK-1350 Copenhagen K, Denmark.

The Lower and Middle Ordovician platform carbonates, Le., the 'recessive dolomite
unit', the 'diff-forming limestone and dolomite unit' and the Cape Webster Formation of
Peel (1980), were logged in detail at 10 localities from Freuchen Land in the east to Washing­
ton Land in the west (fig. 1) during the 1984 field season.

Three new formations and one new member are formally established within the 'recessive
dolomite unit' and the 'diff-forming limestone and dolomite unit' of Peel (1980), namely the
Johansen Land Formation, the Warming Land Formation, induding the Røhling Land
Member, and the Steensby Gletscher Formation. It is possibie to map these formations in
Nares Land, Wulff Land and Warming Land, while the overlying Cape Webster Formation
can be traced from Washington Land to Nares Land.

A description of the individual formations and their possibie correlation with the strati­
graphies of Washington Land and Peary Land (fig. 2) is given below.

Johansen Land Formation

new formation

History. A short description of this unit was given by Peel (1980), who included it in the 're­
cessive dolomite unit' on top of the 'white marker sandstone. '

Rapp. Grønlands ge%~~ Unders. 126, 31-46 (1985)
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Fig. 1. Location map of the sections measured during the 1984 fjeld season. Washington Land as em­
ployed here also includes Daugaard-Jensen Land.

Name. From N. P. Johansen Land in the south-eastem part of Warming Land.

Type locality. Northemmost N. P. Johansen Land, opposite the southem end of Permin
Land, map sheet 81 V2 NØ, UTM-eoordinates 22 DR 9950 (loc. 7, fig. 3).

Reference localities. Localities 4, 5, 8 and 9 (fig. 1).

Thickness. The thickness vanes between 15 and 35 m, and the unit shows a general thinning
towards the east.

Lithology. Dark brown to light grey sucrosic dolomites often strongly burrow mottled (fig.
4). Vague traces of large and small-scale cross-Iamination occur. The formation contains dig­
itate stromatolites (except at loco 4). The macro-fauna is generally sparse (indeterminate
gastropods), but at locality 8 in Wulff Land some levels were very fossiliferous yielding both
indeterminate gastropods and specimens of the brachiopod Finkelnburgia(?).



33

WASHINGTON WARMING LAND - NARES LAND PEARY

LAND LAND

This reporl Peel (1980)

GONIOCERAS BAY GONIOCERAS BAY GONIOCERAS BAY BØRGLUM RIVER

M

CAPE WEBSTEA CAPE WE8STEA CAPE WEBSTER

Z NUNATAMI
"CIi!!

'"
torming lirnestone WANDEL VALLEY

O STEENSBY GLETSCHER
and dolom,le unit";; CANYON ELV

O
O
a:

NYGAARD BAY ---- ?-----O
L

POULSEN CLIfF WAAMING LAND recessive dolomit e

unit"

CHRISTIAN ELV ~

CAPE CLAY JOHANSEN LAND

KCM PERMIN LAND "White Marker 851"

~
CASS FJORD

::>",
RYDER GLETSCHER GROUP

O

Fig. 2. Uppcr Cambrian to Middle Ordovician stratigraphical correlations for Washington Land and
Pcary Land (from Pcel, 1982) with proposed correlations and new nomenc1ature for the Warming Land
- Nares L.and arca, Kap Coppinger Mcmber (KeM) and Røhling Land Member (RLM).
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and Steensby Gletscher Formations (loc. 7).
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Fig. 5. Outcrop af !he Rydcr Gletscher Group (RO), Permin Land Formation (PL), Johansen Land
Formation (JL), Warming Land Formalion (WL). Steensby Gletscher Formation (SG), Cape Webster
Formation (C\\') and Gonioceras Bay Formation (GB) Oll the southern cliffs af Permin Land opposite
location 7 (see fig. 3). Height af cliff from fjord to base af Gonioceras Bay Formation is 600 m.

Boundaries. Tlle boundary to the underlying Permin Land Formation (formerly 'white
marker sandstone' , Bryant & Smith, J985) is transitional over some centimetres due to inter­
bedding uf dolomitcs and sandstone. The boundary is placed at the last occurrence af the
thin sandstones. The boundary to the overlying Warming Land Formation is described be­
low.

Disrriburiotl. Thc formation is found from Nares Land, at least 10 km easl af locality 9, to
\Varming Land where it ean be traced as a brown wealhering diff-[orming unit above lhe
white sandstones af the Permin Land Formation (fig. 5).

Age. The presence af tlle brachiopod Finkelnburgia suggests an Early Ordovician age; very
similar specimens have been JcscribeJ by Poulsen (1927) from the Cape Clay Formation in
Washington Land (J. S. Peel, personal communication, 1984).
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Warming Land Formation

new formation

History. This formation corresponds to the main part of the 'recessive dolomite unit' of Peel
(1980).

Name. From Warming Land.

Type locality. Same as Johansen Land Formation.

Reference localities. Localities 4, 5, 8 and 9 (fig. 1).

Thickness. The formation is 50-150 m thick and shows a thickening from east to west.

Lithology. Alternating beds of dark to light grey dolomite give the formation a characteris­
tically striped appearance (fig. 5).

The dolomites are mainly dolomicrites and dolosiltites, but heterolithic and more coarse­
grained beds occur (fig. 4). Chert-nodules are abundant at severallevels within the forma­
tion.

Beds may be massive or show horizontallamination (cryptalgallamination), flaser and
wavy bedding, small and large-scale cross-Iamination, including wave-formed cross-Iami­
nation, and climbing rippie lamination. The structures are often affected by bioturbation
and synsedimentary deformation (e.g., loading, fiuidization and slumping).

Flat pebble conglomerates sometimes showing rosette structures are abundant in the
lower half of the formation in Warming Land.

Dessication cracks, scalloped surfaces and erosion topography are found throughout the
formation, indicating frequent subaerial exposure. At the same leveis, occasional chert-nod­
ules resembling replaced gypsum cones were seen.

There is a generallack of macro-fossils, but at some leveis, mainly in the upper half of the
formation, a sparse fauna was found. Various gastropods, including some high spired mur­
chisoniaceans are associated with indeterminate cephalopods.

Boundaries. The boundary to the Johansen Land Formation is seldom exposed due to the re­
cessive character of the Warming Land Formation.

The transition from the Johansen Land to the Warming Land Formation was seen at 10­
calities 4 and 5 where it is marked by a change from grey brown mottled sucrosic dolomites
to more fine-grained light grey dolomites with very little bioturbation and preserved sed­
imentary structures.

The upper boundary is to the Steensby Gletscher Formation (see below).

Distribution. The formation is found from Nares Land, at least 10 km east of locality 9, to
Warming Land. Here it can be followed as a striped recessive unit of alternating light and
dark weathering bands between the cliff-forming Johansen Land Formation and Steensby
Gletscher Formation (fig. 5).

Age. The poor fauna indicates an Ordovician age.
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Fig. 6. Geological map showing the location af thc type scction af the Røhling Land Member (Ioc. 8).

Subdivision. A sandstone membcr, thc RØhling Land Member, is found from 3 to 18 m
above the base af the Warming Land Formation.

Røhling Land Member

new member

History. The rnemher ha~ not becn de~cribed earlicr.

Name. From RøhJing Land Oll the eastern side af Wulff Land.

Fig. 7. Type scelian (Ine. 8)
af the Røhling L.and Mcmber

and reference localil)' 5 (figs
1&6).
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Fig. 8. Outcrop af thc Røhling Land Mcmbcr (RL) as a whitc wealhering hand within the Warming
Land Formation on tlle cliffs af Wulff Land at Ryder Glclschcr oppositc ttlc southcrn lip af Permin
Land. Other abbreviations as in fig. 5. Height af cliff approximatcly 500 m.

Type loCC/lily. an the east coast of the wcslcrnmost large lake in Wulf( Land (Ioc. 8, figs l &
6), map sheel 81 V3 'V. UTM-coordinates 22 ER 3767.

Reference Jocalilies. Localities 9 and 5.

Thick/le.'l.'i. 19 m in Wulfr Land. 7 m in ares Land (Ioe. 9) and 25111 in south-castcrn Vvarm·
jng Land (Ioc. 5).

LitiJotogy. The member consists af vcry well sorted fine sandslOnes whkh moy be interbed­
dcu with dolomites (fig. 7). It may bc massive Ol' show wave-formcd and current-formed
large and small-scale cross-Iamination, induding herrillgbone structurcs. Palaeocurrent
rncasurcments indicatc ve!"y variable eurrcnt direct ions. The dololl1ites con:-;ist of discontinu­
ously laminated dolomicrilcs and dolosiltites. Thc mcmber is strongly domillated by sand­
stones at thc type locality (Ioc. 8) and at locality 9. while dolomites form c. 30% of the mem­
ber al loealily 5 (fig. 7).
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BOllflllaries. Thc lowcr and upper boundaries of the member are drawn at the first and last
sandstone bcd, rcspcctively.

Disrribwion. The member is found as Cl white weathering band in the Warming Land Forma­
tion (fig. 8) from western Nares Land to south·eastern Warming Land. On Permin Land the
member wedges Out a few kilometres west af Ryder Gletscher.
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Steensby Gletscher Formation

new formation

History. The formation corresponds to the 'cliff-forming limestone and dolomite unit' of
Peel (1980).

Name. From Steensby Gletscher between Warming Land and Nyeboe Land.

Type locality. Same as Johansen Land Formation.

Reference localities. Localities 3, 5, 6, 8 and 9 (fig. 1).

Thickness. The thickness was measured to 90--125 m, with the largest thickness in the west.

Lithology. The lower half of the formation is dominated by 5-15 m thick beds of dark
brown, strongly mottled sucrosic dolomites with abundant black and white chert nodules.
These are interbedded with 0.5-2.5 m thick grey cryptalgallaminated dolornicrites showing
both dessication cracks and water escape structures (fig. 9).

The upper half has a larger content of laminated dolomites which show light colours from
grey to brown. They show crinkly lamination, wave and current-formed small-scale cross­
lamination and abundant dessication cracks. The lamination is often disturbed by fluid­
ization and varying degrees of bioturbation. Towards the top the amount of mottled dark,
sucrosic dolomites increase.

At some levels in the dark dolomites, macro-fossils are abundant and yield both cepha­
lopods, gastropods (Ceratopea, Helicotoma, Ophileta, and indeterminate murchisoniaceans)
and some trilobite fragments.

Boundaries. The boundary to the underlying Warming Land Formation is sharp and is drawn
at the first appearance of dark, sucrosic, mottled dolomites. The boundary to the overlying
Cape Webster Formation is described below.

Distribution. From at least 10 km east of locality 9 to the western part of Warming Land (loc.
3). It ean be followed as a strongly cliff-forming, mainly dark weathered unit (fig. 5).

Age. The presence of Ceratopea indicates a late Early Ordovician age.

Cape Webster Formation

Koch (1929)

History. The formation has been described in Washington Land (Koch, 1929) and in the
Warming Land - Wulff Land area (Peel, 1980).

Name. From Kap Webster in Washington Land.

Type locality. At Kap Webster in Washington Land.
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Fig. 12. Sectioll through the Cape Webster Formation (Ioc. 9. figs l & IO).

Reference {ocality in central Norrh Green/and. At the southern end of Nares Land, map shcct
81 V3 NØ. UTM-<:oordinates 23 MM 8600 (loc. 9. figs IO & 11).

Qlher reference localities. Localitics 1, 3 and 6 (fig. l).

Thickness. The thickncss af the Cape Webster Formation was mcasurcd tu 175-200 m.

Lilhology. Grey to dark grcy dolomicrites. Horizontal lamination and crypraJgal JaminatiolJ
dominatc and aften show dessication cracks and fiuidization features (fig. 12). In Nares
Land thin beds af nodular anhydrite/gypsum appear near the top af the formation.

In Warming Land chaotie breceias in beds from less than 0.5 m up to at Ieast 13 m thick are
abuodanl.

Boundaries. The lower bOllndary is to the Stecnsby Gletscher Formation which is marked by
a gradual decreasc in grain size from sand grained to micritic dolomites over approximately
10-15 m. It is drawn at the top of thc last bed af dark grey, sucrosic, mouIcd dolomilc.
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The boundary between the Cape Webster Formation and the overlying Gonioceras Bay
Formation is defined by the change from dolomites to limestones, and it is drawn on the top
of the last dolomite bed. At most localities the base of the Gonioceras Bay Formation is de­
veloped as a dark, nearly black, bituminous and fossiliferous limestone. At the locality in
Nares Land the lower 13 m of the Gonioceras Bay Formation consist, however, of grey thin
to medium-bedded limestones.

Distribution. The formation is found from at least 10 km east of locality 9 in Nares Land to
Washington Land. It can be followed as a strongly recessive light grey weathering unit be­
tween the cliff-forming Steensby Gletscher and Gonioceras Bay Formations (figs 5 & 11).

Age. No fossils were found, but the stratigraphic position indicates aMiddle Ordovician age,
which is in agreement with Koch (1929).

Lithostratigraphic correlations

In order to link the stratigraphy of the Warming Land - Nares Land region of North
Greenland to the pre-existing stratigraphies of Washington Land and Peary Land (fig. 2),
two sections were measured in Washington Land (loc. 1 & 2), and one (loc. 10) at Navarana
Fjord (figs 1 & 13).

Washington Land

The Permin Land Formation corresponds to the Kap Coppinger Member of the Cass
Fjord Formation of Washington Land (Bryant & Smith, 1985). In conjunction with the re­
gionally distributed Cape Webster Formation and the overlying Moms Bugt Group, this
horizon permits good correlation from the Warming Land - Nares Land area to Washington
Land.

The upper part of the Cass Fjord Formation (30 m), above the Kap Coppinger Member,
consists of dark grey micrites and ca1carenites, mostly mottled and with thin beds of flat peb­
ble conglomerates. One 1 m thick bed contains digitate stromatolites.

The Cape Clay Formation (50 m) consists of totally mottled, light grey micrites.
The upper parts of the Cass Fjord Formation and the Cape Clay Formation are thought to

be equivalent to the Johansen Land Formation. This is suggested by lithological similarities
and by the presence of the brachiopod Finkelnburgia in both the Johansen Land Formation
and the Cape Clay Formation (Poulsen, 1927; J. S. Peel, personal communication, 1984).

The Christian Elv Formation (140 m) mainly consists of grey micrites, algallaminated, in
places with both wave and current-formed small-scale cross-Iamination. Scalloped surfaces
are abundant. The Poulsen Cliff Formation (100 m) consists of evaporites and light grey mi­
crites containing both algallamination and wave-formed cross-Iamination.

The overlying Nygaard Bay Formation (40 m) consists of a lower limestone member and
an upper evaporite member (Peel, 1982).

The Cape Clay and the Canyon Elv Formations correlate with the upper part of the Johan­
sen Land Formation and the lower part of the Steensby Gletscher Formation, respectively
(fig. 2). Consequently the Christian Elv to Nygaard Bay Formations can be correlated with
the Warming Land Formation. There are gross similarities between the Christian Elv For-
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Fig. 13. Scheme showing the proposed correlations between the lithostratigraphical units in the Warm­
ing Land - Nares Land region and Washington Land and Peary Land, respectively.

mation and the Warming Land Formation, and it is suggested that the evaporites of the Poul­
sen Cliff and Nygaard Bay Formations laterally give way to the dolornicrites of the Warming
Land Formation.

The Canyon Elv Formation (60 m) consists of greyish black, intensely burrow mottled,
fossiliferous micrites. The lower 100 m of the overlying Nunatami Formation (150 m) are
much like the Canyon Elv Formation, although the colours are somewhat lighter (dark
grey). Bioturbation is also less intense since horizontallamination is partly present. Black
chert nodules are common at some leveis. The upper part (50 m) of the Nunatami Formation
is less bioturbated, and thin beds of light grey, sucrosic dolomites occur. The beds show algal
lamination, wave-formed cross-Iamination, dessication cracks and may contain stromato­
lites.

Due to the dose similarities in lithologies, the Canyon Elv and the Nunatami Formations
are correlated with the Steensby Gletscher Formation.

The Cape Webster Formation in northern Washington Land (250 m) mainly consists of
greyish dolomicrites, mostly burrow mottled or horizontally laminated with abundant beds
of dissolution breccias, and is hence similar to the Cape Webster Formation in central North
Greenland.
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Freuchen Land/Navarana Fjord

A 360 m thick section was measured through the Wandel Valley Formation at Navarana
Fjord (loc. 10, fig. 1). The lower boundary of the formation was not exposed, but the upper
limit of the section was defined by the boundary between the Wandel Valley and the
Børglum River Formations (fig. 2). The lower 80 m of this section consist of interbedded
dark grey-brown fossiliferous micrites, more or less mottled, and light grey, sucrosic dol­
omites, algallaminated with abundant dessication cracks. The upper 280 m of the formation
are mainly dolomites, but the topmost 100 m are interbedded with dark grey-brown micrites.
Emergence features are abundant (dessication cracks and karstic(?) surfaces).

The correlation of this section with the sequence in Warming Land is rather tenuous, but
in accordance with Hurst & Peel (1979) it is suggested that the lower part is equivalent to the
Steensby Gletscher Formation, while the upper part correlates with the Cape Webster For­
mation.

It is hoped that the proposed lithostratigraphical correlations between the sequences in
the Warrning Land - Nares Land area and Washington Land and Peary Land will be sup­
ported by the results of forthcoming conodont studies.
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