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A new lithostratigraphy is ereeted for the eontinental
Devonian sedimentary roeks in North-East Greenland
based on genetie stratigraphy.

The oldest of the four groups is the upper Middle
Devonian (Givetian) Vilddal Group. In the lower part it
eomprises the Solstrand and Kap Bull Formations (eon­
glomerates), and in the upper part the Ankerbjergselv
Formation (sandstones, siltstones, mudstones). The
Solstrand Formation was deposited on a huge braid­
plain, whereas the Kap Bull Formation is an alluvial fan
deposit. The Ankerbjergselv Formation was deposited
by ephemeral and perennial rivers, flowing into termi­
nal flood basins and lakes, respeetively. Palaeoeurrents
in the group are generally towards the east.

The Vilddal Group is uneonformably overlain by the
Kap Kolthoff Group whieh spans from late Middle De­
vonian (Givetian) to Late Devonian (Farnennian). It is
predominantly eomposed by the pebbly sandstones of
the Sofia Sund Formation deposited in a basin-wide
braidplain environment. A number of formations oeeur
as wedges in the Sofia Sund Formation. The Vergys
Formation (eonglomerates, sandstones, siltstones and
mudstones) represents a braidplain grading down-eur­
rent into a laeustrine environment. The Langbjerg, Bar­
nabas Dal and Madsen Bjerg Formations (pebble free
sandstones) are dominated by aeolian deposits and rep­
resent loeal ergs. The Snehvide Formation (eonglomer­
ates and sandstones) is mainly alluvial and was depos­
ited as a terminal fan. The Rødebjerg Formation
(mainly sandstones) is interpreted as a terminal fan
enveloped in aeolian dunes. The Midnatspas Formation
(alternating sandstones and mudstones) was laid down
in a meander belt environment. Palaeoeurrents in the
Kap Kolthoff Group from both eastern and western
basin margins turn southwards along the basin axis.
Palaeowinds are mainly from the northeast.

The Upper Devonian (Farnennian) Kap Graah
Group eonformably sueeeeds the Kap Kolthoff Group.
It is eomposed mainly of sandstones with important
eonglomerates and mudstones. The lower part of the
group is dominated by the pebble-free sandstones of the
Udkiggen Formation, whieh is interpreted as an erg.
Towards the west the Udkiggen Formation is replaeed
by the mudstones and sandstones of the Zoologdalen
Formation representing a terminal fan environment.

The upper part of the group is dominated by three
formations. The Rødsten Formation (eonglomerates,
sandstones and alternating sandstones and siltstones)
represents alluvial fans with assoeiated extensive termi­
nal fans. The Woodward Bjerg Formation (dominated
by pebble free sandstones) represents an erg. The An­
dersson Land Formation (sandstones alternating with
mudstones) was laid down in a meander belt environ­
ment. Palaeoeurrent and palaeowind patterns in the Kap
Graah Group are similar to the Kap Kolthoff Group.

The Upper Devonian (Famennian) Celsius Bjerg
Group rests loeally eonformably on the Kap Graah
Group and loeally uneonformably on the Kap Kolthoff
and/or the Kap Graah Groups. It is eomposed of mud­
stones, si1tstones and sandstones with loeal eonglomer­
ates. The group exhibits a 'Iayereake stratigraphy'
forrned by 7 superimposed formations. The lowermost
unit, the Agda Dal Formation (sandstones, siltstones
and loeal eonglomerates), represents a fluvial plain
dominated by ephemeral streams. The Elsa Dal Forma­
tion (sandstones and few loeal eonglomerates) was de­
posited in a fluvial environment by braided rivers. The
Aina Dal Formation (mudstones and sandstones) repre­
sents a fluvial environment with perennial and ephem­
eral meandering rivers. The Wimans Bjerg Formation
(mudstones and siltstones) was laid down in alternating
alluvial mudflat and laeustrine environments. The
Britta Dal Formation (mudstones and sandstones) was
deposited in an ephemeral meandering river and flood
basin environment. The Stensio Bjerg Formation (sand­
stones with assoeiated siltstones) was laid down in a
meander belt environment. The topmost formation is
the Obrutsehew Bjerg Formation (muddy shales assoei­
ated with limestones) laid down in a major lake. The
Celsius Bjerg Group is eharaeterized by palaeoeurrents
towards the north, in opposition to the underlying Kap
Graah Group.

The Celsius Bjerg Group is sueeeeded by the Harder
Bjerg Formation of uneertain age. Very little informa­
tion was obtained from this unit. It is dominated by
sandstones, of both aeolian and fluvial origin.
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Dansk sammendrag

Devone sedimentære bjergarter i Nordøstgrønland
dækker et område på størrelse med Sjælland og an­
drager en kummulativ tykkelse på mere end 8 km.
Sedimenterne er aflejret i et kontinentalt, intramontant
aflejringsbassin i perioden umiddelbart efter den kale­
donske bjergkædedannelse. Omfattende sedimentolo­
giske og strukturgeologiske undersøgelser i området
(1986-88) har ført til en stærkt revideret litostratigrafi,
som præsenteres i denne bulletin (Plate 1).

De devone aflejringer er inddelt i 4 litostratigrafiske
grupper: Vilddal Gruppen (ældst), Kap Kolthoff Grup­
pen, Kap Graah Gruppen og Celsius Bjerg Gruppen
(yngst). Alderen spænder fra Øvre mellem Devon (Gi­
vetian) til Øvre Devon (Farnennian). Hver gruppe re­
præsenterer en overordnet bassin-palæogeografi, som

adskiller sig fra de øvrige gruppers. Gruppegrænserne
repræsenterer større tektoniske/klimatiske begiven­
heder, som tolkes foregået over et relativt kort tidsrum,
og gruppegrænserne betragtes derfor som 'eventstra­
tigrafiske' niveauer. Internt er grupperne inddelt i et
antal formationer, som repræsenterer aflejringssys­
temer , dvs. selvstændige geomorfologiske elementer i
den overordnede palæogeografi. Formationerne kan
skelnes fra hinanden på deres litologi, faciesassocia­
tioner og palæostrømretninger og er karterbare på en
subregional skala. Der er ialt defineret 23 formationer
inden for de 4 grupper, samt en yngre, selvstændig
formation uden for grupperne. Enkelte formationer er
inddelt i members af både sedimentologiske og kortlæg­
ningsmæssige årsager.

Imaqarnersiuineq

Tunup Avannaarsuani ujaqqat sedimentiusut Devo­
nip naiaani pinngorsimasut nuna Sjællanditut isorartuti­
gisoq qallersimavaat qaleriiaallu katillutik 8 km sinner­
lugu issussuseqarlutik. Sedimentit nunatoqarsuup qaq­
qarsuaqarfiisa akornanni Tunumi Caledoniap qaqqar­
suisa pinngoreersimatsiarnerisa kingorna kiviorarsi­
mapput. Sedimentit tamaani sananeqaataasa qanorlu
peqititersimanerisa sukumiisumik misissoreernerisa ki­
ngorna (1986-88) ujaqqat qanga pinngorsimanerat er­
seqqinnerusumik paasineqarsimavoq, tamannalu nalu­
naarusiami uvani allaaserineqarpoq.

Devonip naiaani kiviorarsimasut ujaqqanut qaleriiaa­
nut sisamanut immikkoortinneqarsimapput: Vilddal
Gruppen (pisoqaanerit), Kap Kolthoff Gruppen, Kap
Graah Gruppen aamma Celsius Bjerg Gruppen (piso­
qaannginnerit). Pisoqaassusaat Devonimi immikkoor­
tut qiterliit naalernerannit (Givetian) qalliit (Farnen­
nian) tikillugit pisoqaassuseqarpoq. Immikkoortut ta-

marrnik taamanersuaq imartorumarngit pissusaannik
ersissitsipput immikkoortinneqarsinnaasunik. Immik­
koortullu akorngi tassaapput ukiut amerlavallaanngitsut
nunap silaannaallu pissusiisa allanngornerinik oqalut­
tuartut. Immikkoortut imminni suli ujaqqanut ataat­
simoortunut (formationinut) immikkoorteqqinneqarsi­
mapput, taakkuuppullu nunatoqarsuarmi kiviorarfiusi­
masunik oqaluttuartut. Ujaqqat ataatsimoortut sunik
sananeqaateqarnerat, sumi kiviorarsimanerat kiviorar­
simasullu sumut sammiveqarnerat tunngavigalugit imm­
mikkoortinneqarsinnaapput nunallu assinganut titartar­
neqarsinnaallutik. Immikkoortut sisamat iluanni ujaq­
qat ataatsimoortut 23-t ilisarineqarsinnaapput, taakkulu
saniatigut ujaqqat ataatsimoortut pisoqaannginneru­
sullu ilisarineqarsinnaallutik. Ujaqqat ataatsimoortut
ataasiakkat suli immikkoorteqqinneqarsimapput ujaq­
qat sedimentinik nunallu assiliornermi periaatsit peq­
qutigalugit.



Introduetion

Several kilometres of clastic sediments were depos­
ited in an intramontane basin in North-East Greenland
during the Middle and Late Devonian (Friend et al.,
1983). The succession in North-East Greenland has
been studied by the present authors and a new litho­
stratigraphy is presented (Plate l).

The basin was initiated in the Middle Devonian due
to an E-W extensional collapse of an overthickened
Caledonian welt associated with N-S sinistral strike-slip
deformation (Larsen & Bengaard, 1991). During the
basin evolution more than 8 km of continental clastic
deposits accumulated in various depositional facies and
environments (e.g. Friend et al., 1983; Olsen, 1993).
The Devonian sedimentary rocks rest unconformably
on Ordovician carbonates and older rocks (Larsen,
1990a). During deposition, the Devonian basin fiIl un­
derwent a series of deformations (Hudson Land and
Ymer ø phases of Butler, 1935), which seem to have
controlled the sedimentary facies distribution and drain­
age pattern (Larsen 1990b,c,d; Larsen & Olsen, 1991;
Olsen, 1993; Olsen & Larsen, 1993). Along the eastern
basin margin Devonian sedimentary rocks are generally
in fault contact with Upper Palaeozoic and Mesozoic
deposits. A small outlier of Devonian rocks is present
in Wegener Halvø and Canning Land approximately
100 km to the SSE indicating a much larger palaeo­
geographical extension of the Devonian basin than
that seen today (Fig. 1). Seismic studies from Jameson
Land further south also indicate the presence of deeply
buried Devonian sediments in that area (Larsen et al. ,
1989).

Field work in North-East Greenland supported by
helicopter was carried out in the summers of 1986--1988
(Marcussen et al., 1987, 1988; Larsen et al., 1989). In
1988 ground transport was additionally aided by rubber
dinghy in some of the fjords. The work was carried out
as an integrated structural and sedimentological study
based on detailed and general facies logging plus map­
ping of facies associations and lithostratigraphic units
using vertical aerial photographs (1: 50 000 and
l: 150 0(0) as field sheets. The fie Id resuIts were com­
bined with computer assisted stereoscopic studies of
vertical aerial photographs (1:150 000). The instrument
applied in this study is a Kern PG2 stereo plotter with x,
y, z encoders connected to a Hewlett Packard 1000
computer at the Geological Survey of Greenland.

The present lithostratigraphy is in accordance with
the lithostratigraphic code of NACSN (1983). Sedi­
mentological studies concerning lithology, sedimentary
structures, palaeocurrents, depositional environments

and section matching have been carried out main ly by
Henrik Olsen. Aspects of the sedimentology have been
presented in Olsen (1990, in press), Bendix-Almgreen et
al. (1990), Larsen & Olsen (1991), Kelly & Olsen (1993)
and Olsen & Larsen (1993). A detailed sedimentary
basin analysis is provided in Olsen (1993). The struc­
tural setting of the basin and the distribution, thickness
and general geometry of Iithostratigraphic units have
been studied mainly by Poul-Henrik Larsen, and re­
ported in Larsen (1990a,b,c,d), Larsen & Bengaard
(1991), Larsen & Olsen (1991) and Olsen & Larsen
(1993).

A genetic stratigraphic approach has been used in the
definition of lithostratigraphic units (Olsen, 1993). The
subdivision into formations is accordingly based on de­
positional system analysis (MialI, 1984), i.e. individual
formations generaIly represent entire depositional sys­
tems, c1early identifiable on the basis of Iithology, facies
associations and palaeocurrents. The formations are al­
ways mappable on a subregional scale. Members have
been established where appropriate. They represent
subsystems within larger depositional systems (e.g.
braidplain segments) and are mappable on a local to
subregional scale. The definition of lithostratigraphic
groups is based on event stratigraphy. The group
boundaries represent major events in the basin evolu­
tion reflected in basin-wide change of the palaeogeo­
graphy supposedly occurring over a short geologic time
interval, aIthough detailed biostratigraphic control or
absolute dating are not available. Further details on the
depositional system analysis and event stratigraphy are
provided in Olsen (1993) and Olsen & Larsen (1993).

The Iithostratigraphic units established in the central
area have been mapped within a larger part of the basin
(Fig. 1) (Larsen, 1991a). The areas around Kap Fran­
klin and around Nordhoek Bjerg and Salevebjerg have
only briefly been visited by the present authors. Based
on previous work by AIexander-Marrack & Friend
(1976) and Friend et al. (1983) the present lithostrati­
graphy is extended to include the Kap Franklin area,
whilst the areas around Nordhoek Bjerg and SaIevebj­
erg are excluded. The Devonian rocks in Wegener
Halvø and Canning Land in northern Jameson Land
have Iikewise not been visited by the present authors
and the existing lithostratigraphy by Alexander-Mar­
rack & Friend (1976) and Friend et al. (1983) for this
area is suggested maintained (see the folIowing sec­
tions).

FolIowing a general review of previous work in the
study area, the succession of new, revised and redefined
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units is discussed in ascending order in accordance with
the proposed stratigraphic scheme (Plate 1).

A large number of detailed facies logs and general­
ized facies association logs are presented in this paper
for documentation of the lithostratigraphy. A legend is
provided in Plate 2.

At various levels in the Devonian sedimentary succes­
sion, extnisives and intrusives of both acid and basic
magmatic rocks appear. These rocks are not incorpo­
rated in the present lithostratigraphy. For further de­
scriptions of these rocks, the reader is referred to Haller
(1971) and references herein.

AREA OF
STRUCTURAL

WORK

I.:.H DEVONIAN
Jameson

Fig. 1. Map showing the extent
of the Devonian outcrops in
East Greenland. Sedimentolog­
icai and structural study areas
forming the basis of the present
lithostratigraphy are indicated.



7

Review af research and stratigraphy af the Devanian in Narth-East
Greenland

During the search in 1899 along the North-East
Greenland coast for possibie survivors of the ill-fated
'Andree balloon expedition', a Swedish expedition un­
der the leadership of A. G. Nathorst had the opportuni­
ty to explore Kejser Franz Joseph Fjord and to make
some important new geological observations.

Fish remains found in sandstone at Kap Graah were
determined by Woodward (1900) to be Late Devonian
in age. These findings led Nathorst (1901) to realize the
existence of Devonian rocks in North-East Greenland,
and he became the first to recognize thc Palaeozoic age
of the East Greenland fold belt from the angular uncon­
formity in Narhvalsund bctween unfolded Dcvonian
congJomerates and older folded presumed 'Silurian'
rocks (Fig. 2).

About thirty years later in the late 1920s both Norwe­
gian and Danish expeditions commenced an intense
stratigraphic and palaeontologic investigation of the
'ald Red Sandstones' in North-East Greenland.

Orvin (1930, 1931), the leader of a Nonvegian expe­
dition in 1929, found some new Devonian fossil local­
ities. He tried to group the strata according to the
colouring of the beds in an attempt to establish a litho­
stratigraphy of the Devonian sedimentary sequence
(Fig. 3). Unfortunately, since the colour of the series
changed in both vertical and horizontal directions (a
problem which also later stratigraphers had to face) he
was not able to correlate his units regionally . In addition
the fjord valleys represented broad areas where the
beds could not be followed and he therefore failed to
correlate the fossil horizons with certainty. However,
new fossil fish material was collected from Celsius Bjerg
and Kap Graah and described by Heintz (1930, 1932).

Lauge Koch was the leader of the Danish expeditions
to North-East Greenland in 1926 and 1927 (Koch,
1929a,b) and several expeditions in the fallowing years.
Kulling (1930, 1931), who was a member of Koch's
expedition in 1929, studied the unconformity at the base

af the Devonian on Ymer ø, its relief and its conglom­
eratic cover. He mea~'.lred several stratigraphic sec­
tions, and subdivided the sediments into a preliminary
lithostratigraphy (Fig. 3). an Celsius Bjerg on the east­
em tip of Ymer ø he succeeded in finding remains of a
tetrapod, which later became known as Ichthyostegalia.
This discovery was considered as one of the great events
in vertebrate palaeontology and all of a sudden made
the Devonian of North-East Greenland known all over
the world. The animais are the earliest tetrapods and
the most primitive land vertebrates known being dasest
to bridge the gap between fish and tetrapods.

Although the first findings were made by Kulling in
1929, it was not until Siive-Sbderbergh (1932b) had
described seven incomplete skulis, which he callected
himself as a member ofLauge Koch's expedition in 1931
at Celsius Bjerg that the order Ichthyostegalia became
known and defined.

an a subsequent expedition led by Lauge Koch large
fossil collections were obtained from both Celsius Bjerg
and Gauss Halvø induding representatives of all the
principalgr~upsof lower vertebrates. The large slabs of
rocks containing the fossil remains wcre transported
from the find localities to the shores of the fjords by the
aid of lcelandic ponies; a complicated task compared to
modem day helicopter-assisted fieldwork.

The fossil assemblages wcre prepared and studied by
Swedish palaeontologists at the Naturhistoriska Riks­
museet in Stockholm, leading to a comprehensive list of
publications of e.g. E. Stensib, E. Jarvik, G. Siive­
Soderbergh and A. E. V. Johansson (see reference list
for bibliography; see also Bendix-Almgreen (1976) for a
summary of the Devonian palaeovertebrate fauna in
North-East Greenland).

Based on the fish fauna Siive-Sbderbergh (1932a,
1933, 1934) was the first to succeed in dividing the
Devonian succession jnto several stratigraphic series
and thus to establish the first biostratigraphy of the

,,
22.8.1899 ·Silurian· Devonian

Fig. 2. A. G. Nathorst's geological profile showing the south cliff of the island Ella ø facing Narhvalsund (after Nathorst, 1901, p.
293).
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KULLING ORVIN (1930) SAVE-SOOERBERGH BUTLER (1935)
(1930,1931) (1934) OROGENIC SERIES OROGENIC PH ASES

Uppermosl Red Upper Sandslon e Conlinenlal Carbonilerous -e
IO

Sandslone series Complex (,)

Upper Grey Upper Grey Arlhrodlre
Ymer ø phase

Sandslone series Sandstone series Sandslone series

Upper Red Upper Red
Moni Celsius series

(grey sandslones and
Sandslone series Sandslone series conglomerales)

Mldmosl GreyIGreenlsh Mlddle Grey Remlgolepis series
Grey Sandslone series Sandslone series

Hudsonland~
phase IV

Mldmosl Red Lower Red , Cape Graah series c..
Sandslone series Sandslone series

)( (red sandslones and luffs; i:.,
Q. basal conglomerale) o

>
<Il E Hudsonland ___ .,
., o Q
.;: (,)

Cape Kollhoff series
phase III

~..
<Il .,

(grey and red sandslones; Main phase of Q
Grey Sandslone .!!! g Q

series Q-
conglomerale 3. easl of volcanjc acljvlly :::l

" <Il 'Muskox jnlier') ~_"O
o c Hudsonland~ Q= .. Q

Lower Grey >-l/) Cape Bull series phase II :::l
Sandslone series .c

Q. ~ (grey sandslones;.,
:c conglomerale 2.o at 'Muskox In lier")...J Hudsonland _

Lower Red Basis series phase I
Sandslone series (grey and red sandslones,

conglomerale 1.
al 'Muskoxinlier';

Basal conglomerale Basal conglomerale Basal conglomerale basal conglomerale

Fig. 3. Early atlempts at stratigraphic subdivision of the Devonian sediments. The scheme is modified from the compilations of
Butler (1935) and Maync (1949).

Narth-East Greenland Devonian deposits (Fig. 3). He
had the difficulty, though, that anIy the uppermost se­
ries was rich in fossils and that these were confined to
rather small areas. The lower series was far thicker and
had a more regional distribution, but they did not yield
fossil material usable to subdivide them stratigraphi­
cally. Therefore the lawer series was consigned in the
Devonian Basal conglomerate, whose age within the
Devonian was left open, and an Upper Devonian Phyl­
lolepis series (also terrned 'Lower Sandstone Complex')
which was correlated with the youngest beds in other
Old Red Sandstone areas in Europe. It was suggested
that the highest series (Remigolepis series and Arthro­
dire sandstone) were younger than all the Old Red
sandstone formations in other areas known at that time.

A vertebrate palaeontological expedition in 1987 to
Gauss Halvø and eastern Ymer ø (Bendix-Almgreen et
al., 1988) is the most recent palaeontological activity in
the Devonian of North-East Greenland. Work is still in
progress but initial results have aiready been presented
(Clack, 1988, 1989; Bendix-Almgreen et al., 1988,
1990).

From 1933 to 1957 the Swiss geologist H. Butler
carried out the major pioneering lithostratigraphical
and structural work on the Devonian areas. As a mern­
ber of many of Koch's expeditions he spent 12 summers
and one winter in North-East Greenland describing the

sedimentary successions, the local occurrences of
strongly angular unconforrnities within the Devanian
sequences, and the exi'stence of contemporaneous vol­
canic and plutonic igneous bodies. His detailed work has
been reported in a Iong series of publications (see refer­
ence list) and summarized by Haller (1971). Butler
viewed the Devonian succession as an orogenic forma­
tion laid down in a N-S trending depression in the
interior of the Caledonian foldbelt being inf1uenced by
important movements in Middle and Late Devonian. He
emphasized the similarity of the Devonian succession to
certain characteristics of the molasses in the Alps.

Butler (1935) established a Devonian lithostrati­
graphy based on angular unconformities in the Hudson
Land - Moskusoksefjord area and divided the succes­
sion into five 'Orogene Serien' (Fig. 3) which he tried to
correlate to the biostratigraphy of Siive-Soderbergh
(1934). Later Butler (1954) incorporated the Kap Fran­
klin area in his work, and through the years he gradually
refined his general stratigraphy finally summarized by
Butler (1959, 1961; Fig. 4).

The biostratigraphy was summarized by Jarvik (1961)
mixing previous biostratigraphic divisions with some af
Butler's orogenic series, but it was the allostratigraphic
subdivisions of Butler which formed the basis of the
Devonian part of the geological map of North-East
Greenland produced by Koch & Haller (1971; Fig. 4).
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This rather confusing mixture of bio- and Iithostrati­
graphy was the starting point for three English expedi­
tions led by P. F. Friend, Cambridge in the summers of
1968-1970. From a sedimentological basis using com­
puter techniques in data compilation the Devonian suc­
cession was studied in great detail and documented in a
series of comprehensive papers (Friend et al. 1976a, b,
1983; Alexander-Marrack & Friend, 1976; Yeats &
Friend, 1978; Nicholson & Friend, 1976). Aided by the
growing understanding of sedimentary geology in those
years the Cambridge group succeeded in adding many
new aspects to the development of the Devonian basin.
The fluviatile nature of most of the sediments was docu­
mented and great insight into the facies and drainage
patterns was gained.

Based on the stratigraphic division and names used by
Butler (1935, 1954, 1959, 1961) the Cambridge group
erected a series of lithostratigraphic units (Fig. 5) which
were formalized, however inadequately in Friend et al.
(1983, p. 10-15). Much new fossil vertebrate material
was collected associated with a palynologicaI investiga­
tion leading to a Givetian (Middle Devonian) age for
the basal conglomerate on Ella ø (Allen, 1972).

From the sedimentological investigations Friend et al.
(1983) suggested that the tectonic situation of the Devo­
nian basin was dominated by a series of four more-or­
less northerly trending fracture zones. They proposed
that these fractures were probably largely generated by
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wrench stresses and periodically showed some compo­
nents of strike-slip. Their surface effects were thought
to include both vertical and horizontal components of
motion.

The most recent geological activity in the Devonian
of North-East Greenland was under the auspices of
three expeditions mounted by the Geological Survey of
Greenland during the summers of 1986, 1987 and 1988
(Marcussen et al. 1987,1988; Larsen et al. 1989; Larsen
& Olsen, 1991). Sedimentological and structural analy­
ses were carried out by the authors of the present paper
in order to get an up to date view of the various sedi­
mentological aspects as well as an overall geometrical
understanding of the structural setting and evolution of
the basin. Work is still in progress on the data collected,
but the investigations have aiready contributed new
knowledge of both the structural and sedimentary basin
evolution as previously mentioned in the introduetion.

To summarize, the geological research of the Devo­
nian successions in North-East Greenland was intensi­
fied after 1929 folIowing the fossil discoveries on Celsius
Bjerg of the earliest land-living vertebrates. The geolog­
icai results of the expeditions from the first 60 years of
the century, mainly mounted by Lauge Koch, were
admirably summarized by Haller (1971). The work by
the Cambridge expeditions led by Peter F. Friend
(1968-70) was summarized in Friend et al. (1983) and
forrned the starting point for the present work.

Vilddal Group

History and general remarks. Sediments of this group
were studied in detail in the main part of the outcrop
area (Fig. 6). However, in northern Hudson Land, east­
ern Moskusoksefjord and the Kap Franklin area (Fig. 1)
the sediments were only briefly investigated. Butler
(1954, 1959, 1961) erected the 'Vilddal Series (Vilddal
Serien)' (Fig. 4) for a sequence of grey-green sand­
stones and conglomerates succeeded by a sequence of
alternating green and red sandstones. The Vilddal Se­
ries in the sense of Butler (1954, 1959) was only defined
for the Kap Franklin area. Later Alexander-Marrack &
Friend (1976) renamed the sediments as the 'Vilddal
Group'. The 'Vilddal Group' sensu Alexander-Marrack
& Friend (1976) were included by the same authors in
their 'Vilddal Supergroup' (Figs 4, 5). The supergroup
also comprised the 'Ramsays Bjerg Group' in the east­
ern Moskusoksefjord area and the 'Nordhoeks Bjerg
Group' in Hudson Land. Also included in the super­
group was the 'Nathorst Fjord Group' in the Canning

Land and Wegener Halvø area (Alexander-Marrack &
Friend, 1976). The latter area is not included in the
present study and the 'Nathorst Fjord Group' is sug­
gested maintained as a separate group until new in­
vestigations document its relation to the Vilddal Group.
The remaining part of 'Vilddal Supergroup' is suggested
reduced to group status and the constituent groups
abandoned, as they only served as geographic subdivi­
sions of the unit and are inconvenient both from map­
ping and sedimentological points of,view.

The group encompasses the 'Ella ø Conglomerate
Member' and parts of the 'Lower Rødebjerg Formation'
and 'Upper RØdebjerg Formation' (Fig. 5) of Yeats &
Friend (1978). Also included in the group are the 'Ram­
says Bjerg Serie', the 'Basis (Basal) Serie' and the 'Kon­
glomerat l' and 'Konglomerat 2' at the 'Moskusokse­
fjord Inlier' in the western Moskusoksefjord area (But­
ler, 1959; Fig. 4).

an the map by Koch & Haller (1971) the group is
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represented as part of the 'Middle Devonian' deposits
(Fig. 4).

Name. After the valley Vilddalen 10 km north of Kap
Franklin (Figs 1, 7).

ANDREE
LAND

GUNNAR
ANDERSSON

LAND

YMER
ø

73·00' rTTTll"TTITTTll"TTm

72040' 1LJ.J...l..LJ..J..L.I.l.JLLLllJ.l..l..j

Type area. Hudson Land (Fig. 6).

Thickness. The group reaches a maximum preserved
thickness of about 2500 m in the Ankerbjergselv area in
Hudson Land. Along the western margin af the basin

GEOGRAPHICAL
SOCIETY

ø

o 5 10 15 20 km
'-,_...L'_-'-'_...L'_--"

Fig. 6. Geological map of the Devonian basin based on Larsen (1990a), showing the areal distribution of lithostratigraphic groups
proposed in the present paper. Areas where detailed investigations have been carried out by the present authors are shown in
Fig. 1.
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smaller thicknesses are preserved (300-1300 m). How­
ever, the original thickness of the unit is difficult to
estimate as the upper boundary is normally an uncon­
formity and/or. the lower boundary is unexposed.

DEVONIAN

Fig. 6. conto
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Dominant lithology. The group forms a major fining
upward succession (Fig. 12). The lower part of the
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o 2 4 6 8 10 km
• ! , , , J

23°30'

73~40' -I:,', '<I SOLSTRAND FM

L', '; ',:1 KAP BULL FM

G Genvejsdalen Mb

D QUATERNARY

SEDERHOLM
0:,-) GLACIERS WITH MORAINES BJERG

~ POST-DEVONIAN ROCKS

E---4 CELSIUS BJERG GROUP

I.> .. ::::·.:·:j KAP GRAAH GROUP

I:;' :',:1 KAP KOLTHOFF GROUP
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Fig, 8, Geological map of Hudson Land and the Moskusoksefjord area showing thc distribution of the Ankerbjergselv , Solstrand
and Kap Bull Formations including the Genvejsdalen Member (Vilddal Group), Locations of type section 3 af the Genvejsdalen
Member and type section 6 of the Solstrand Formation are indicated,
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Distribution. In the study area the group is exposed in
Steno Land, Ole Rømer Land, Hudson Land, Gauss

Boundaries. The lower boundary is exposed in Hudson
Land where it is defined by the abrupt and unconform­
able change from crystalline rocks or sediments of Pre­
cambrian to Ordovician age, to conglomerates of the
Vilddal Group (Figs 6, 8, 13). In the western part of the
basin the group rests unconformably on Precambrian to
early Ordovician sediments (Figs 9, 10, 11, 14). The
base of the group is not exposed in the eastern outcrop
area south of Moskusoksefjorden. To the west the
southern limit of exposures is on Ella ø (Fig. 6) with
small outliers on Hammar ø, Aakerblom ø and in the
Syltoppene area along Kong Oscar Fjord. The upper
boundary is generally an angular or erosional uncon­
formity and defined by an abrupt change from red and
green sandstones and/or siltstones to green, grey ar
white sandstones and conglomerates ar vo1canics of the
Kap Kolthoff Group (Figs 6, 12).

D QUATERNARY

= POST-DEVONIAN
~ROCKS

KAP FRANKLIN
AREA

73 15'
o 1 2
, ! ,

§ CELSIUS BJERG GROUP

D KAP KOlTHOFF GROUP

• ANKERBJERGSELV FM } VILDDAL

o SOLSTRAND FM GROUP

Fig. 7. Geological map of the Kap Franklin area based on
Alexandcr-Marrack & Friend (1976, figs 8, 9) showing the
distribution of the new lithostratigraphic units proposed in the
present paper. The area was only briefly visited during recon­
naissance by the present authors.

.-----------"T"'----,,'7T.'7"7'>'7A'''"'''777.n'70,...,.......''''''.,..,.77'7.r.-:--rr;-=22rOO''---,O· during deposition of the group (Alexander-Marrack &
Friend, 1976).

group comprises conglomerates, mainly composed of
pre-Devonian carbonate clasts. In the eastern part of
the outcrop area, in the Kap Franklin area these basal
sediments are finer-grained, composed of pebbly sand­
stone with interbedded siltstone. The conglomerates
and pebbly sandstones are generally grey, weathering
red. The upper part of the group is composed of al­
ternating red and green sandstones and siltstones and
subordinate grey siltstones, directly overlying the con­
glomerates. The proportion of siltstone increases to the
east.

Depositional environments and palaeocurrents. The
lower part of the Vilddal Group represents graveIly
braided rivers and subordinate alluvial fan deposition
(Olsen, 1993). The red and green coloured upper part
of the group was mainly deposited by meandering and
braided rivers, ephemeral streams and associated flood­
plains (Olsen, 1993).

Palaeocurrents are generally towards the east and the
grain-size generally decreases in the same direction
(Alexander-Marrack & Friend, 1976; Olsen, 1993).
Collectively this indicates a source area, and thus a
basin margin, west of the outcrop area. Based on sedi­
mentological information from the outcrop area there is
no indication of a nearby eastern margin to the basin

5km
'--'~-'-~,

STRINDBERG
LAND

24"30'

Fig. 9. Geological map of southeastern Strindberg Land show­
ing the distribution of the Ankerbjergselv and Solstrand For­
mations (Vilddal Group). Location of section l is indicated.
Legend corresponds to Fig. 8.
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Subdivisions. The Vilddal Group is subdivided into
three formations, the Solstrand Formation, the Kap
Bull Formation and the overlying Ankerbjergselv For­
mation (Plate l). These formations are described in the
folIowing.

Halvø, southern Strindberg Land, western Ymer ø,
western Geographical Society ø and Ella ø (Fig. 6).
Outliers only briefly examined by the authors occur on
Hamrnar ø, Aakerblom ø and in the Syltoppene area
along Kong Oscar Fjord (see also Larsen, 1990a).

History. The formation includes the 'Nordhoeksbjerg
Conglomerate' and overlying 'Nordhoeksbjerg (Mixed)
Sandstone-and-siItstone Formation' and the 'Vilddal
Pebbly Sandstone-and-siltstone Formation' defined by
Alexander-Marrack & Friend (1976) and Friend et al.
(1983) (Fig. 5). It also encompasses the"Ella ø Con­
glomerate Member' (Yeats & Friend, 1978) and the
conglomerates forming the basal part of the Devonian
succession in Strindberg Land and Ymer ø. These sedi­
ments were tentatively included in the 'Lower Rødebj­
erg Formation' and the 'Upper Rødebjerg Formation'
by Yeats & Friend (1978). The 'West Ramsays Bjerg

Solstrand Formation
new formation

Geological age. Jarvik (1950) suggested a late Middle
Devonian (Givetian) age on the basis offossil fish from
eastern Gauss Halvø. Spores and megaspares found on
Ella ø also indicate a Givetian age of the group (Allen,
1972; Friend et al., 1983).

e 8 10 km

73000'~=========!===!===!~ 73°00'

Fig. 11. Geological map of Ella ø showing the
distribution of the Solstrand Formation (Vild­
dal Group). Location of section 2 is indicated.
Legend corresponds to Fig. 8.

Fig. 10. Geological map of western
Ymer ø showing the distribution of
the Ankerbjergselv and Solstrand
Formations (Vilddal Group). Loca­
tions of sections 4 and 5 are indi­
cated. Legend corresponds to Fig. 8.
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The thickness of Ankerbjergselv Formation in section 1 is from Yeats & Friend (1978, p. 13). According to Butler (1948, p. 114,
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Fig. 13. NorthwcSlcrn P:lrt of thI.' Ankcrbjcrgscl\ "alley in
Iludson Land. Thc moulIlain ndgc IO thI.' Ilor'hwcst i~ thI.'
lu"cr parI of thoc lype ~cllOn (SC(:lion 6 in Figs S. 12) af Ihe
Solslnmd "ormauon (SST) and AnkcrbJcrg!>el\ Formallan CA)
o\crl)1n1! lhe "rcc:.mbrian Eleonore Da} Group (EDG). ThI.'
AnJ.a::rb,crgso:l. l'<Jrmallon is unconrormabl} o\crlaio b) Ihe
Vcrgys Formation (V). ThI.' Sofia Sund Formation (SS) and lhe
Wabon Pl"lcau Mcmhcr (WP) IOP lhc o;cqucnce IO lhe SQUlh­
eaSl lc:nglh of lhc outcrop aloo}! 11M: centre of Ihe \allc) r~ r. S

'm

Conglomcnllc Formallan' and 'Easl Ramsays Bjerg
Silndslonc Form:lllon' by Alexandcr·Marrack & Friend
(1976) arI.' alsa conSIdered a~ pan of thI.' SolSlrand For­
matIOn (Fig. 5). Includcd In thI.' formation arI.' conglom.
eral!C parb of thc 'Ramsa)'s Bjerg Series'. the 'Basis
Series' and pan~ uf Ihe 'Vilddal $crie,' defilled by 8LII­
kr ()935. 195-1, 1951}: Figs 3. ~). We suggcsl all lhesc
alder lIame~ to Ix: ab:mdoned as the} merel) scrwd a!>
geogr:.phic suhdl\l'IOIIS of olle probabl) diachronous
but gcnctlcal eqUl\'alcnt unit .... hidl can bc trcated as
such,

SE

On lhc map b) Koch & lIaIler (1971) thc foonation
\o\as lIIcluded in lhc 'Mlddlc DC\Olllilll' mappmg unit
(Fig. 4).

NUIII~. After Solstrand an the -.oulh coasl of Slrindbcrg
Land (Fig. IO),

Type a/ld r~ferl'llc~ Sl'CliOtls. Thc l)pe !>CCtion is located
in upper AnkerbJcrg,ch III lIudson Land (scellon 6.
Figs 8. 12. 13). The refercncc <;cellons ilre Solslr:md
(scction I. Fig!> 9, 12. \4). Ella O (seetion 2. Figs \1.

Fig. 14. Scction I In lhc Vilddal Group at Solstrand in SOUlhcrn Strindbcrg Land (see also Fig. 9). The SolsIrand FOrmalIOn (SSl)
is III raul! oonl:":1 1II1lh lhc Precambrian Eleonore Ba) Group (EBG). TIlt posihon of Ihe Ixxlndary bcllllcen lhe SolsIrand
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NW

12), western Mo~kusokscfjord (scctiOll 3. Figs 8. 12).
western Gunnar Andersson Lmd SOllIh af Hammeren
(scclion 4. Figs 10. 12) and Rumpen in western Duscn
Fjord (scclion 5. Figs IO. 12).

DCI,tilcd reference scellans arc shown from 501­
strand. Ella ø and uPI>cr Ankerbjergelv (Fig. IS).
Rumpen (Fig. 16) •• nd western Moskusoksefjord (Fig.
17).

Thicklll!s~. Thc lhickncss af thc formalion varies gn'ally
within tne outcrop aren. J-1owcvcr. il rcaches Inc grcat-

eSI Ihickness on Ella ø and al Solstrand in Strimlberg
Land where more Ihan 1000 m is cxposcd in tllc cliff
scellans.

Lil/IO/og)' til/d sellimelllllTY struC/llres. Thc formation is
almOSI totilll~' dominatcd by conglomcralcs with sub­
ordinulC sandslones. sihSlOncs ;Ind vcry rare lime­
stones. Thc conglomcrfllc beds fangc in thickncss from
IO cm IO S m as labulaf unils. ar rarcly wllh smal1-scale
channelled base.

Thc bulk of conglomcr<ltcs is composed prcdomin-

Formmion and thc Al\kerbjerg~11' Formalion is approximale. Heighl of cliff in centre of the pholograph is c. 11(1() m. Thc view is
to"'ards NE.

,.
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Fig. 15. Facies Iog:s from thI." Sol­
$Imod FormalInn IlhlSlrnlmg its
typKal dC\'clopmcnl m dirren:nl
parts of lhc basm. A i's from refer·
ence SCC1lOn l al Solstrnnd. mca·
sured .... 500 ro bi:1o... lhe top of 11le

formation (Fil. 9). 8 is measured
c. 100 ro from thI." c:cposcd top of
Ihc formatIon al Ella ø (reference
scetion 2) (Fig. 12). C is measurcd
c. 100 m abo.c Ihc base of thI." for­

malinn 2 km NE of thI." Ankcrb­
jergsclll nn:r. dosc IO thI." I}PC SCl.'"
lion for thI." fornwlion (SCClion 6.
Figs 8. 12). Lcgl.'nd: "MI." 2.
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Fig. 16. Facies log from the Solstrand Formation ne.u Rumpen (reference scction
5. Figs IO. 12). illuslrating the alternating conglomcratc 'lIld sandstone units in
thc uppcr 50--100 m of the formation in western Ymer 0. Thc seclion is mcasured
c. 100 m bclow the top of the formation. Lcgcnd: Plale 2.
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Fig. 17. Erosional base of the
Solstrand Formation (SST). cut
into dipping C;:,mbro-Ordovician
limestones. 'Ille photograph is
tilken at Torbcrn Bergman Bjerg
looking towards the south.
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Fig. IH. BcdJing Ch:lr:lClcri... tir...
uf the congloll1l.:r<ltc~ in Ihe
uppcr part of reference ,eclinn
2 øf Ille SoisIrand Formation

(Fig. II). Till' cunglolllc-rah':'
cxhihit <icour·:lIld·fill hedding

with 10e;tll dc"dopcd cm,!'>­
bedding. Thl' I1lC:I,urc j.. 1110 cm
IOllg. Till' pltnwgraph \\:1-' t;lken

Oll Elhl ø c 501,1 l1l helm\ Ihe

101' uf 'icetioll 2.

anlly uf hlack. grey and beige dolostonc and limcstollc
da~l' (l', 50....95% af total c1a~ts). logcthcr with quartzitc
and rare si.lnd~tonc and crystallinc dasIs. Occasiollally
cry:,tallinc elmas of granitc. gnciss und vcin quarlz. ur
quartzitc c1m,t~ dominatc with }.uh rdinatc carbollCltc

c1a"it!\. Till' c1a~ts are ~cl in Cl matrix of grey ar red
':Iantbtonc. Thl' conglol11cratcl) wC;.Ithcr red. Clast COIl­

lent i. typically in Ihe range 7(1-90%. UsuaIly no dcar­
cut ~cgrcg:'lIion betwccn c1usts <.Ind matrix il'> observcd.
Thc cnnglol11cralcs arc alwllYs c1aSH'lUpported with an­
gul:!r IO roundcd cIaSb. Thc beds me Illainly composcd
of pchhlcs with horizol1wl laminatioll. massive ar slruc­

turclcs:-. hedding. scour-<.IIld-fill bedding and planar and
trough ",o.s-hedding (Fig. IX). Imbrieation is 10caIly
well dcyclopcd. As~ocialcd pcbbly sHndslones occur in

unih 5 CI11 to 1.5 Ol lhick in tlle western and northcrn
outcrop are,,, (Ella ø. SoisIrand. Ankerbjergselv).
They <tre red colourcd and horizonti:llly laminalcd and
lruugh cross-hctldcd. LOC:'llly '\andsloncs arc more dOI11­

inanl hee below).
MinoT con~lilllcnl~ (lf red. green and black !'landy

,ilt,tonc~ and lil11':~I()nc:') arc rcp0rlcd from the low­

crmo,1 pari of Ihe Ella ø .ucce"ion by (Yea" &
Friend. 197X). The.e bed, allain thickne"e. up Io 7 m.
Thc ha~al few metres or lCJ1~ af I11ctrc~ ovcrlying pre·
Devon ian carhonalc~ are anywhcrc in the b;'l~in 1.:0111­

pu...cd uf carhoniltc hrcccia... with ciClst-sizc up Io ~cvcri.ll

mctre.... Such brcccia~ abo commonly occur in ...mall
gorgc!'t cut inlo I'Hc-Devonian Iimc!\tones.

AI Ram,ay Bjerg. north central Gauss Halvø (Fig.
X), the formation b cOl11poscd of Cl few hundred metres
of grey fine sand!:lotonc~ with thi n siltstonc imerbeds

(AlcXHllCtcr-Marfi.lck & Friend, 1(76). Two conglomcr­
at ic units, 30 m and 90 m thick occur in the lowcr and
upper part of tlle formation, re ...pcctivc.ly (Biitier. 1959;

Alexandcr-Marrack & FricJ1(1, 1(76).
In the east. the Kap Franklin area (Fig. 7). Ihe forma­

tion cOn!:loiM of altcrnilling grey. cmuse and medium­
grained pebbly sandstones a!'tsociatcd with green. grcy
and red sihstone. (Ale.<andcr-Marraek & Friend. 1976).

The upper 50- JOO m of the formalion e.<p,,,ed in
western Ymer 0, south of Hammeren ;'111d east of Rum­
pen (Fig. JO). are composed of red very fine to fine
sandstoncs and grey conglomcralcs. Thc two lithologies
<Ilternatc in units il few melres thick (Fig. 16). Ihough in
Gunnar Andersson Land in northern Ymer ø the ~and·

~tones may rC~lch several lens of metres in Ihickncss.
Thc upper c, 100 111 of the formal ion in parts of

Hudson Land (·Nordhock.bjerg (Mixed) San,btone­
and-siltstone Formalion' af Alexanucr-Marrack &
Friend (1976» and on Ramsay Bjerg (upper pari of
Alex<lndcr-Marnlck & Friend'~ (1976) 'We~1 Ral11~ays

Bjerg Conglomeratc Formation') arc composcd of al­
ternating grey sand:-.loncs and reu ~ilt:o,tonc~. :,imilar in
chafi.lctcr IO the rormalion expo~cd in thc Kap Franklin
area (Alexander-Marrack & Friend. 1976. p. 56. 6S.
66).

Dl'positiona/ el1virol1ml'Ilts mul palaeocllrrel/ls. Thc ol·
strand Formation W;'I~ mainly depo!'titcu hy syMCIl1!'t of
graveJly hraided rivers (Olsen. 1993). PalaeocurrelllS
gcncrally trend cast\Vard~ indic;.lting;'1 main snurce arca.
and thus a basin margin west of the outcrop are.l ( lex­
ander-Marrack & Friend. 1976: Olsen. 1993). The distal



part of Ihe alluvial system. exposed in Ihe Kap Franklin
arca. was characlcrizeu by sandy rivers wilh associ~ttcd

silty nood basin arcas. Loeally apparenlly inlra-basinal
~Ollrccs of materi,l1 is rcflcctcu in the conglomcrates by

lhe abundancc of crystallinc cIasIs. c.g. at Ramsay
Bjerg (Buller. 1959). The ehange in lithology in the
upper part of tlle formation at ~cvcrallocalitjestcstific~

to Cl change from cxtcnsivc graveIly river SYStcI11llo to
graveIly and sandy rivers with f100d basins in tlle proxi­
11l~11 and basirlal Pilft of the ~ystcm lowilrds (he end of
the Soisirand Formalion period. In the present oUlcrop!J
tllere is no indicatioll of sediments derived from the
east. and Ihus 110 scdirncntological evidence of an Ci.lSl­

cm margin Io tlle basin in tlle vicinity of Ihe oUlcrop
aren during dcposition uf the formalion (Alcxander­
Marraek & Friend. 1976). The basal earbonale breeeias
alway~ present at tlle \cdimcl1lary contaCls bctwccn Dc­
voni<.In conglomeratcs rind prc-Dcvonian carbonatcs arc

int~rpreted i.I~ pcdiment and lalu~ deposits.

BOlllulllries. Thc lower boundary is defincd by the
abrupt ilnd unconformablc change from undcrlying Ca­
Icdoniall crystallinc or scdimcntary rocks. aflen lime­

Monc~ af C<lInbro~Ordovicianand PrccHmbrian age to
red lish wcalhcring brcccias ar conglomcrates af tile
S Istrand Formation (Fig. 17). In lhe Kap Franklin ",ca
(Fig. 7). lhe lower boundary of the formation is not
exposcd.

Tllc top of the formation is lransitionai to the An­
kerbjergselv Formation in castem Hudson Land,
Strindberg Land and parts of Ymer 0. The boundary is
here Ulken at the base af the first green si.lnclstonc
(Iocally ycllowish weathering) of the Ankerbjergselv
Formation. At Ramsay Bjerg and in the Kap Franklin
i:Irca the formati n i ;}Iso transitional to tlle Anker­
bjergselv Formalion. Here it is dcfined as the base of
the green. greenish grey ar grccnish black siltstoncs Dr

mudslones of Ihe ovcrlying Ankerbjergselv Formation.
At Dther localitics the formation is unconformably over­
lain by Ihc Kap Kolthoff Group. This is observed in
western Hudson Land. wllcre red conglomcrates af the
Snehvide Formation (see belaw) overlies the Solstrand
Formation. In parts af Ymer ø green sandstones af tlle
SofiH und Formation onlap 011 the Solstrand Forma­
tion.

Dislribwioll. In the sludy mea the formation is exposcd
in Hudsoll Land. Gauss Halvø. southern Strindberg
Land. western Ymer 0 and on Ella ø (Figs 6. &-11).
OUllicrs only bricOy examincd by the authors OCCUT Oll

Hammar ø. Aakcrblol11 ø and in (he Syltoppene area
(sec also Larsen. 19')Oa).
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G:'ological age. Spores 'lI1d mcgaspores from lhe low­
erma t part af the formation an Ella ø indicme et Give­
tian age (Allen. 1972; Friend el al.. 1983).

Kap Bull Formation
new formalion

HislOry. This formation ind udes Butlers (1934. 1959)
'Konglomerat "af hi~ 'Basi~ Series'. 'Konglomcnll 2' af
hi, .Kap Bull Series (Iater lermed . Ram.ey Bjerg Se­
ries and 'Konglomerat 3" af hi. 'Kap Kolthorr Series.
The formal ion forms part of Ale"lI1der-Marraek &
Friend (1976) and Friend el a/:, (1983) Vilddal upcr­
group. Koch & Haller (1971) indudes the formation in
the "MidcJle Devonian' mapping unit.

lime. After the cape in SW Hudson Land at the mouth
uf Moskusoksefjord (Fig. H).

Type seelioll. Thc type ~ection is at the 'Moskusoksc­
fjord inlier" (Butler. 19-9) on Gauss Halvø north uf
Flell Plaleau. soutb of lhe Genvejsdalen delHi on the
opposite·side of the Moskusokscfjord (seetion 3. Figs 8.
12. 19). o refercnce sections were mcasurcd.

Thick"ess. The Ihickncss. J11casurcd pcrpendicular to
the steeply dipping base and top <.ltlllins a J11Hximum of
less than 500 m in lhe Iype seetion area (Figs 8. 12).
wcdging out complctcly towards the wcst. The exposcd
stratigraphic thickness is c. 1000 111.

Lilh%gy lIIld seliimellfary .,·lructures. Thc forlllHlion is
dominated by conglomcralcs with subordinatc sand­
stones. The c1aSls are pcbble and cobble-sized and dOI11­
inatcd by granites with subordinatc dolostonc and lime­
stone c1asts. Thc c1asts are set in a matrix of red sand­
stOne and c1ast COntent is typicatly 70-90%

• The
conglomcratcs are c1asl-supported with angular to
rounded c1asts. Tllc rocks wcather red. The formation is
almost elllircly composcd of stackcd coarsening and
eoarsening-lo-fining upward eycles in the order of I(f­

100 m thiek (Figs 19.20.21). Thcsc cycles are col11po,ed
of very fine to ll1edium-grained red (and grey) sand­
stones with only thin conglomerales in their lower c. 1-5
m ovcrlain by lhick succcssion~af tabular conglomcrate
beds in Ihe order of 1-2 m thick with or without centi­
metre thick sandstone partings. The tops of cyeles are
somctimcs rining upwards and composcd af decimcIre
thick conglomcnltc beds with centi· to decimctre thick
sandstone panings. Tllc dominating scdimcntary struc-
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Fig. 19. F:tcic log rrom thc Kap
BuH Formalion at the north coast
ur Gauss Halvø in western

M~kusokscrjord abo...c thc 'jn­

lier' (reference scction 3. Figs 8.
12. 20). It iIIustratcs co.uscning
and coarscning-to-fining upward
cydc~ domin;llillg thc ltuccc~sion

allhis locality. Legend: PIOltc 2.

ture in both conglomcrtltcs ilOd sandstones is horizontal
laminat ion (Fig. 19). An inlernal angular uneonformilY
oeeurs bclween these s"'eked eydes and lhe overlying
Genvejsdalen Member. describcd bclow (Figs 20. 21).
The '",sal few metres of Ihe formation 'tre loeally devel·
opcd il~ carbonatc brcccias, corresponding to the 'Kon­
glomerat r of Butler (1935. 1959).

DeposiliOlJllJ fnV;rOll1lle",s mul palaeocurre11l.f. The Kap
Bul! Formation is interprcted a~ prcdominantly alluvial
fan deposits (Olsen. 1993). Individual eoarsening and
coarsening-lo-fining upward cydes reneet repcatcd pro­
gradalional to relrogradational alluvial fans. The loeal·
izcd nature af these deposits in thc interior of thc basin
suggcsts an intra-basinal origin. The basal brcccias are



Fig. 20. Eastward tiltcd sedi­

ments of the Kap BuH Fomlation
(KB) resting on crystalline rocks
(eR YST) af the 'inlier" in Gauss

Ilah·n. toskusokscfjord is seen
in the foreground. Location of

reference section 3 i... indicated.
The liltcd Kap BuH Formation is

unronformahl) ovcrlain by the

Gcmcjsdalcn Member (G)
which i!'l onlappcd by sediments

of the Kap Kolthorr Group: 'he
ungbjerg (L) and Sofia Sund
Formations (SS). The Watson

Plateau Member (WP) ,ops 'he
mounlains. Lcngth of eoast line
is c, 2 km.
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interprctcd as talus deposits. Palaeocurrents are to­
wards NE.

Bowll/,,,ies. Thc lowcr boundary is defined by the

abrup, and uneonfonm,blc ehangc from undcrlying Ca·
Icdonian crySlallinc rocks 'lild loeally C,1Il1bro·Ordo·
vician cmbomucs to reddish weathering conglomcratcs
of thc Kap Bull Formation (Fig. 20). Thc uppcr bound·
ary is also an unconformity wirh onlapping red. green

and grcy sandSloncs of lhc Langbjcrg and Sofia Sund
Formations. Kap Kolthoff Group (Fig. 20).

Distribw;ofl. The formation is rcstricted to the western
part of Moskusokscfjord. mainly cas\ of lhc 'inlicr' (Fig.
8); scc also Larscn. I990a).

Geological age. o fossils wcrc discovercd in Ihc Kap
Bull Fomlalion_ A Middlc Dcvonian agc is inferrcd on

Fig. 21. Closc-up of bedding rela­
lionships at the 'inlier" from Ihe
same localily as Fig. 20. The Kap
Kolthoff Group (KK GRP) on­
laps the Genvejsdalen Member

(G) of lhe Kap Bull Formation.
Thc Genvejsdalen Membcr rcst

unconformably on tiltcd sedi­
ments of the Kap BuH Formation

(KB). herc rcprescnted by a
coarscning upward cyeJe of sand­
stone and conglomenJtc (up is to­

wards the Icfl).
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tlle bl.l~i ... uf the POMtlO!1 unconfofmably bclow tlle
Langhjcrg Formation. Il is tcnt~llivcly intcrprClcd to hc

"'ynchrnnou... with tlle olstrand Formation.

SUhlh"i,·;oll\. Onc mcmbcr is dcfincd. {he Genvejsda­
len tcmhcr (Ph:ttc I). ovcrlying an inlcrnal unconform­
ily and forming the lopmosl t. 15 m of the formation.

Genvejsdalen Member
ne\\ mcmhcr

IInfor.L 1l1C memher 1\ cqui\'alenl to 'Konglomcnll 3'
of Butler (1'135. 1'15'1) in thc "c;lern Moskusohefjord
aTca. It \\~I' Indic~ltcd ~I~' li<.kllc Dc\'onian' by Koch &
lIaIler (I '171) and referred Io the Kap Kollhoff rnup

h~ Friend Cla/. (1'I~3. locality IO).

"tuml, Arter the \alle). Gc",cj~d(tlen. in wC~lcrn

M,,,ku,,,k,c1andet (Fig. ~).

7)'()(' wc/ilm. Thc t)PC ~cctiol1 i~ HI the ·Mosku~olo.")c­

fjord inller (Btitler. 1'15'1) on Gaus, Halvø non h of

Flcll Plateau. "louth af the Genvejsdalen dcltc:l Oll the
Opp,,,ile ,ide of the Mo,ku,okscfjord (section 3. -igs

12.20.21). o reference ~cctions werc I1lc~lsllrcd.

T/llckm'H. Thc mcmbcr atlaillS a thickllcss of appro'(i­
1ll<ltc 25 m.

Lif/W/Ogy alld \edimellfllry SfrflCfIlres. Thc member is

composed af a cobble-~izc c.:onglomcnttc dominated hy
vcry angular c1a~ts af handed gnci~~ and ·:'Illgcn-gnciss·.

with ~uhordinatc grunite and ~chi~l c1a~b and le ...~ than

10% cOJrbonate c1a~t~. Thc conglomcrate is c1ast-'iup­

porteu \\'ith a red. \\eathering green. finc-graineu sand­
stone matrix. Thc conglomcrCJtc bctl~ are dccimctre to

mClrc scalc thick and generall) ma"l'ii\c. Rare ehanncl­

shapcd 1()""15 m widc and 1-1.5 m thick channchhapcd

units \\ IIh \'cry fine to finc-grainccJ rcd 'tJnd are a"oci­
meu \\ith the conglomcr<.lle~.

DepOSffional ('1l1'irOnmellf.'!. Thc GCl1\cj. dalen \1cmhcr

"'" dcposited by graveII) bra.ded ri,er>. prohabl~ rcp­
rcscnling the di"a~11 cquh'alent to Ihe tJllm Hil f~m"l (lf the
Kap Bull Formalion (Oben. 1'.1')3). O palaeocurrent
djrcction~ wcrc obtained.

BOLlltl/lIrie~. The 100\cr bound~lr) j, an ~lI1glllar lIneon­

forl11ity IO the lInderlying conglol11cratc, and ~afl(htoncs

("Konglomcral 2' of Biitler. 1'135. 1'15'1) of the So"trand
Form~ltion.Thc upper boundary i~ al~o an lInconformity

wilh onlapping red. green and grcy \an(htones uf Ille
Langbjerg and Sofia Sund Formalion,. Kap Kohhoff

Group (Fig. 19).

Distrihution. Thc mcmbcr is rcslriclcd IO the we~tcrn

part of Moskusokscfjord. eaSI of Ihe 'inlie," (Fig. I~:

Lmsen. 1'.I')Oa).

GeologkailIge. o fossils werc di~coycred in thi~ mCnl­

ber. AMiddie Devon;an age is ;nferred.

Fig. 12. Thc ch;mlctcri\tl(.· alter·
n;:Hion of red (tJar"'. colourcu on
lhe phntogr:.lph) anu green unll ...
in lhl' An"'.crhjcrg-.cl\ Formation
In \\C,lcrn Gunnar Anucr.....un
Land 1I1lmcc..halcly nonh of refer·
encc \Cellon 4 (Fig. lU). Thc ')Cd­
imcnt\ in Ihi~ Iic:ction arc ;111 cnm·
p<hcd of ....lI1c..1..tonc'. PCNlll for
"'C;dc. Thl' VIl:'W l~ towardilo lhe
Cililol.



Ankerbjergselv Formation
new formation

HiS/Dr.". Thc formation incluucs tlle "Inderdalen Forma­

tion'. the' ordhocksbjerg Red·and-green banded Sill­
"anc Formation'. the 'Nordhoeksbjerg Green Sand­
Mone FormalIon' . the 'Nordhochbjerg (Mixed) Sand­
stone-and- ilt"'tonc Formation'. (he 'Ram~a)'~ Bjerg
Red-and-green banded Sill'lOne' the 'Karins Dal Grey
ilmone (Formalion)' and the 'Vilddal Red-and-green

banded Silmone (Formation)' in the sense or Alexan­
der- larrack & Fricnd (1976) 'lild Friend et til. (1983)
(Fig. S). It .ncludes lhc "greyish-green. reddish­
weaked ,and'lone ,eric," (Butler. 1959. p. 1(7) rorm­
ing the upper part or hi, 'Basis Series' (BUller. 1954.
1959). The rormation also include, the "greybh-green
o.. finc-graincd "'ltraw inlcrbcddcd with red hand5.··

(BUller. 1959. p. 1(9) Cllmprising the upper part or his
'Vilddal Series' (Biitler. 1954. 1959. 19(1) (Fig. 4). It b
!)uggc~lcd thal thcsc older !lames are ubandoncd pri­
marily bccausc (hey I11crcly scrvcd as gcographic suh­

divi!)iol1~ of onc gcnclic unit.
Koch & Haller (1971) included the rormation as part

or lhe 'Middle Devonian' (Fig. 4).

NaJ1le. The formation name is arter Ankerbjergselv in

Hudson Land (Fig. 8).

Typc' fIIul re/frem't! st!c:liolls. The type scclion is mea­
sured around Ankerbjergselv in Hudson Land (scctioll
6. Fig, 8. 12. 13). Reference seelions are located in
western Ymer ø (sections 4 & 5. Figs IO. 12) and at
Solstrand in soulhern Strindberg Land (seclion l. Figs
9. 12). Dctailcd scctions wcre mea~ured at Soblrand
(Fig. 22). ~outh of Hammcrcn in western Gunnar An·

dcrsson L;lI1d (Fig. 24) and in the Ankerbjerg.elv area
(Figs 25. 26. 27).

Thickllcss. A preserved lhickness or approximately 1800
m ha~ bccn mC(I~urcd in Hudson Land. Along the WCSl·

cm ba in margin the prc~crved thickness of the unit is

les, and does not cxcecd 2-3<X.) m.

Ul/w/og)' al/d sedimelllllry slruClllres. Thc formation bo
generally characterized b) an alternation on a 5-100 m

Fig. 23. Elcic't log't from the Ankcrbjcrg~l\' Formalion il·
IW·M'lllng Ihe do\C :t.!>~oci:llion uf red sandslones and grc)
conglonlcratcs. ahcrnating wilh green ~::.tnd~tol1c units. Rder·

cncc ,cclion I al Sohlr.ll1d (Fig. 12). mcasurcd c. 20U In from
Ihc r<lull boundcd top of Ih~ formation (Fig. 9). Lcgclld:
Pl,lle 2.
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Fig. 24. F..cic~ log from the Ankcrbjcrgsclv
Formation i1Iu~trating (he alternation uf red

sanclstones (with thio conglomcratc hede;)
and green SandslOnes in reference scction 4.
western Gunnar AndcTS!>On L::lOd (Fig.. 10.
12). Lcgend: PI,"c 2.

z
w
w
er
Cl

I
o
w
er
I

110

100

120

L

z
O
~ 30
«
~
a:
O
u.
>
...J
W
m
<:> 20
a
!!
ri
~
W

'"Z«
~ 10
U.

o
z
«a:....
m
...J
O
m O-'---'-~rT"'-'-'-'

NNOON.
~fQ~5i: ~<D

40

60

50

sealc of red and green sand lones and siltslones (Fig.
22) lhough lhieker green and grey units also oceur.

In western Ymer ø and soulhern Strindberg Land lhe
formiltion is composcd of an ahcrnation an a 5-30 m
~c~llc of green sandslones and red sandslones (with asso·
ciated eonglomerales) (Fig. 23). Tbe red units are eom­
posed of very fine and fine-grained sandslOnes wilh
inlerbedding of lrough eross- bedding and parallellami­
nalion and subordinate eross-Iamination (Fig. 24). Tbe
red units arc clo ely associated with grey conglomeratcs
(weathering red) in fining upward beds 0.5-2 m thiek,
forming units up to 5 111 thick. The green sandslones are

medium IO coarsc-graincd and domin;ncd by trough
cross-bedding. Horizolltal laminat ion and cross-Iamina­
lion arc associatcd with thc trough-cross-bcdding.

In Ihe Ankerbjergselv area lhe formalion starts wilh a
c. 300 m Ihiek green medium-grained pebbly sandstone
unit dominated by trough eross-bedding and associated
with parallcllaminatcd sandstoncs and ma sive to paral­
lellaminated conglomeratcs (Fig. 25; the 'Nordhoeks
Bjerg Green Sandstone Formation· of Alexander-Mar­
rack & Friend (1976). Tbese sediments arc overlain by
alternating green and red units (3-30 m sealc) eomposed
af units of green medium and coar e-graincd sandstones
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Fig. 25. Facies Jags iIIuslrating the typical charactcristics af the Ankcrbjergsclv Formation in the Ankerbjergselv area. Hudson
ulOd (Fig. 8). A is from the Co 3<X) m Ihick succession af green sandstonc forrning the lowcr part af the form.uiall in the type
scction in uppcr Ankerbjergselv (Fig. 13; scction 6. Fig. 12). B is measurcd c. 2 km "orlh af the junelion bctwccn Forbindclscsdal
und Ankerbjergselv c. 100 m below the unconrormablc IOP af the formalion. Green sandslones dominatc in lhis part af tlle
formation. C is from tlle type scction 6 (Figs 8. 12). c. 1200 m 'lbove the b.ISC af tile formation. Legend: Plate 2.

associated wilh very fine and fine-grained green sand­
stones. green and grey siltstones and rare black bitu­
minous hales and limestones alternating wilh units of
red sillslones and very fine to fine-grained sandstones
and rare coarser andsloncs (Figs 26. 27; the' ord­
hocks Bjerg Red-and-green banded Siltstone Forma­
tion' of Alexander-Marrack & Friend (1976)). The
green sandstones are dominated by trough cfOss-bed­
ding with loeally abundant parallellamination. Thcy
commonly occur in rining upward unils generally 1-5 m

thick topped by centi- or dccimctre thick sillstoncs with
rare desiccation cracks. Thc red units are main ly com·

poscd of decimelre thick parallel laminated very finc­
grained sandstone and siltstone beds with common des·

iccation cracks. Occasionally finer-grained beds in me­
dium and coarse-graincd green sandstone units are red
coloured.

The allcrnation of green and red units is c. 1500 m
thick in the northwcstcrn part of the Ankcrbjergselv
vallcy where it is unconformably overl,';n by Ihc Vergys
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Fig, 26. Facic~ log cxhibiling
lhc lypicOlI dcvclopmcnt uf the
Ankcrbjcrgsclv FOTm;.Hion in
thc Iype scctioJl (:-;cction 6. Fig!<o

8. 12: lIppcr Ankcrbjcrgseh1).

Green :-:llld"tonc units aller­
n.lle with red finer graincd
units. Thin hl.tek ...Iwk unih oc·
cur in one of Ihc green ulli!'.,
Thc log i... mCi.l~urcd r. StX) m
ahovc tlle hllse of Ihe (unni.l­

lion. Legend: Pl:.nc 2.

Formation (Kap Kolthorr Group). In the southeastern
pari af the valley .10 apparently thickcr succession is
exposcd. Herc the formal ion is dominated by green

sandstones with red sandstones and siltstoncs forming
important contributiolls only in the upper part bclow
the contact to the Yergys Formation.
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Fig. 27. Facies log from the type section of the Ankerbjergselv
Formation, showing the occasiona! dominance of a green unit
by very fine to fine-grained sandstone with horizontal lamina­
tion. The log is measured c. 1100 m above the base of the
formation in section 6 (Figs 8, 12) in upper Ankerbjergselv.
Legend: Plate 2.

The formation was not studied in detail by us in the
Stordal area, but seems to be similar to the northwest­
ern Ankerbjergselv deposits, except for the colour
banding which is on a scale larger than 60 m (Alexan­
der-Marrack & Friend, 1976).

In the eastern Moskusoksefjord area at Hogbom
Bjerg and Ramsay Bjerg the formation is dominated by
green siltstones and very fine to fine sandstones with
parallel lamination, cross-Iamination and minor trough
cross-bedding. These sediments are associated with red
siltstones and very fine sandstones. No detailed sedi­
mentological investigations were carried out in this area
by us. On Agassiz Bjerg SE of Ramsay Bjerg (Fig. 18)
the formation is characterized by red and green silt­
stones and very fine sandstones alternating on a scale
larger than 60 m (Alexander-Marrack & Friend, 1976).

In the Kap Franklin area (Fig. 7) the formation starts
with c. 400 m of greenish grey or green parallellamina­
ted mudstones with coarse siltstone and silty very fine
sandstone beds, 10-50 cm thick and dominated by mas­
sive bedding. These are the 'plattige Sandsteine' of But­
ler (1954) and the 'Vilddal Grey Siltstone Formation' of
Alexander·Marrack & Friend (1976). Also black silty
shales occur in the lower part of this succession. The
mudstones and shales exhibit abundant desiccation
cracks and rare bioturbation. The grain-size variation is
cyc1ic on a scale of c. 20 metres (Alexander-Marrack &
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Friend, 76). These sediments are overlain by a sequence
of c. 750 m of red and green-banded, parallellaminated
and cross-Iaminated siltstones and very fine-grained
sandstones (Alexander-Marrack & Friend, 1976). Black
shaly siltstones are common in some of the green in­
tervals, often associated with vertebrate (Fish) frag­
ments. The gross colour banding is on a scale of 10-30
metres. These sediments are the 'gebiinderte Sand­
steine' of Butler (1954, p. 108) and the 'Vilddal Red­
and-green banded Siltstone Formation' of Alexander­
Marrack & Friend (1976, p. 17).

Depositional environments and palaeocurrenls. The red
and green colour banding, typical of the formation, is
interpreted as reflecting primary different depositional
environments (Olsen, 1993). The green sandstones in
the western outcrop area (Ymer ø, Strindberg Land)
were deposited by braided rivers. In Hudson Land the
green sandstones were mainly deposited on point bars
in meandering rivers except for the lower c. 300 m,
which were deposited by braided rivers. The associated
siltstones, shales and limestones (green, grey and black)
probably represent deposition in f100d basin lakes. The
green, grey and black siltstones, very fine-grained sand­
stones and shales in the eastern Moskusoksefjord and
Kap Franklin areas were probably deposited in shallow
fluvial channels and lakes (Alexander-Marrack &
Friend, 1976). Palaeocurrents in the dominantly green
intervals are generally eastwards in the whole outcrop
area (Alexander-Marrack & Friend, 1976; Olsen,
1993). Collectively the dominantly green deposits (in­
cluding grey and black) are interpreted as representing
braidplains in the west grading into meandering river
plains and finally terminal flood basins with lakes in the
east (Olsen, 1993).

The red sandstones and associated conglomerates in
the western outcrop area are interpreted as ephemeral
streams and braided rivers. The red very fine-grained
sandstones and siltstones in the central and eastern part
of the outcrop area are interpreted as sheetflood and
ephemeral stream channel deposits. Palaeocurrents are
directed eastwards (Alexander-Marrack & Friend,
1976; Olsen, 1993). Collectively the dominantly red de­
posits are interpreted in terms of braided channels and
sheetfloods grading down-stream into terminal flood
basins characterized by ephemeral stream processes.

The changing nature of alluvial systems, together
with the colour changes in the resulting deposits, is
interpreted as controlled by c1imatic changes (Olsen,
1993). During relatively humid periods the green, grey
and black deposits were laid down, whereas red sedi­
ments were deposited during presumably relativelyarid
conditions. The thick successions of green and grey
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sediments locally exposed indicate that humid condi­
tions prevailed for prolonged periods during certain
time intervals.

Boundaries. The formation is transitional to the under­
Iying Solstrand Formation on Strindberg Land, western
Ymer ø and Hudson Land. Here the lower boundary is
taken at the base of the first green unit in the Anker­
bjergselv Formation (Fig. 24). At Ramsay Bjerg the
lower boundary is taken at the base of the first greenish
grey siltstone overlying the paIe grey coarse-medium
sandstones and associated red siltstones of the Solstrand
Formation. In the Kap Franklin area the boundary is
placed at the base of the first black shale or associated
grey siltstone or very fine-grained sandstone bed con­
formably overlying the grey pebbly sandstones of the
Solstrand Formation.

The upper boundary is defined by an abrupt change
from red and green sandstones and siltstones to green,
grey, red or white sandstones or conglomerates of the
Kap Kolthoff Group or vo1canics (Alexander-Marrack
& Friend, 1976) of the same group. In general the upper
boundary is unconformable.

Distribution. In the study area the formation is exposed
in Hudson Land, Gauss Halvø, southern Strindberg
Land, western Ymer ø and western Geographical So­
ciety ø (Figs 8-10; Larsen ,1990a).

Geological age. The presence of the small crossoptery­
gian Gyroptychins groenlandicus, found in the Kap
Franklin area (Alexander-Marrack & Friend, 1976),
suggests an upper Middle Devonian (Givetian) age (Jar­
vik,1950).

Kap Kolthoff Group

History and general rernarks. Sedimentary rocks of this
group were investigated in the entire study area except
for the outcrops around Kap Franklin. The group corre­
sponds in general to the 'Kap Kolthoff Series' of Butler
(1935, 1959), the 'Cape Kolthoff Series' of Koch &
Haller (1971) and the Kap Kolthoff Supergroup of
Alexander-Marrack & Friend (1976), Yeats & Friend
(1978) and Friend et al. (1983) (Figs 3, 4). In detail,
however, the boundary delimitation is different at sev­
eral localities which will be specified below. One major
difference from the previously defined Kap Kolthoff
Supergroup is that Yeats & Friend (1978) included the
basal Devonian deposits, i.e. conglomerates and alter­
nating green and red sandstones, in the western outcrop
area (Strindberg Land, Ymer ø, Ella Ø) in the Kap
Kolthoff Supergroup. These sediments are now in­
c1uded in the Vilddal Group.

Yeats & Friend (1978) assigned a supergroup rank to
the lithostratigraphic unit, mainly because of its great
thickness and varied nature. Although these authors
made a subdivision into named constituent formations
in their study area (the western part of the Devonian
outcrop area) the unit was not consequently subdivided
into formations in the central and eastern part of the
outcrop area by Nicholson & Friend (1976) and Alexan­
der-Marrack & Friend (1976). The subdivision of the
unit into groups and formations by Yeats & Friend
(1978) is commonly geographical in nature and inconve-

nient both from mapping and sedimentological points of
view. It is therefore proposed to reduce the lithostra­
tigraphic unit to group status. The former constituent
groups and formations are suggested abandoned or re­
defined. They include the Hjelmbjergene Group, the
Upper Rødebjerg Formation, the Lower Rødebjerg
Formation, the Sederholm Bjerg Grey Sandstone For­
mation, the Sofia Sund Formation and the Langbjerg
Red Sandstone Formation (Fig. 5).

The Giesecke Bjerge Group (Alexander-Marrack &
Friend, 1976) is exposed in the Kap Franklin area.
These rocks, subdivided into the Kap Franklin Forma­
tion and Randbøl Formation (equivalent to Butler's
(1954) 'Kap Franklin Serien' and 'Randb61 Serien'),
collectively were assigned to the Kap Kolthoff Super­
group, and are probably equivalent to what is now
defined as the Kap Kolthoff Group. The constituent
formations of the former Giesecke Bjerge Group are
therefore maintained, forming parts of the Kap Kolt­
hoff Group. The Giesecke Bjerge Group is abandoned
as a lithostratigraphic name (Fig. 5).

In the eastern part of the area the group is character­
ized by several local angular unconformities. The un­
conformities lose their angular identities southwest­
wards towards the central part of the outcrop area.

Narne. From the northwestern cape of Gauss Halvø
(Fig. 6).



Type area. Gauss Halvø and Ymer ø (Fig. 6).

Thickness. The maximum preserved thickness of the
group has been measured in western Gunnar Anderson
Land, where more than 2700 m of sediments onlap the
Vilddal Group and pre-Devonian rocks. In Hudson
Land the preserved thickness is less, around 2000 m in
the H6gbom Bjerg - Ankerbjerg area.

Dominant lithology. The group is mainly composed of
medium and coarse-grained sandstones (Figs 28-31).
Locally, in the marginal parts of the outcrop area con­
glomerates occur. Siltstones and shales are rarely
found. The sedimentary rocks are yellowish white,
green, grey, and red. Commonly carbonate cement oc­
curs in the sandstones. The rocks usually disintegrate
due to weathering processes, and are developed as
scree. Vo1canics, both basic and acid, are common in
the group.

Depositional environments and palaeocurrents. Most of
this group was deposited by extensive coalescing sandy
braidplains (Olsen, 1993). Locally terminal fans devel­
oped. Apex of both braidplain fans and terminal fans
was probably commonly composed of pebbly rivers
though these proximal deposits are rarely preserved.
Locally ergs developed and rarely lakes occurred. The
palaeocurrent pattern is generally symmetrical, exhib­
iting southeastward sediment transport in the western
part of the outcrop area and southwestward transport in
the eastern part of the area. In the aeolian parts of the
group palaeowinds are mainly directed northwestwards.

Boundaries. In Strindberg Land and parts of western
Ymer ø the lower boundary is defined by the abrupt
and unconformable change from alternating green and
red sandstones of the underlying Ankerbjergselv For­
mation (Vilddal Group) to onlapping green sandstones
of the Kap Kolthoff Group. In some parts of western
Ymer ø the group rests unconformably on Precambrian
to Cambrian-Ordovician sediments (Fig. 6). In the cen­
tral part of the outcrop area the base of the group is not
exposed except in western Moskusoksefjord ('Moskus­
oksefjord Inlier'). Here it is composed of red and green ..
sandstones resting unconformably with onlap on con­
glomerates of the Genvejsdalen Member (Kap Bull For­
mation, Viiddal Group) and on crystalline rocks of the
'inlier' (Figs 8, 20). The basal part is marked by a
conglomerate on the western side of the 'inlier' and by
sandstones on the eastern side. In the north near the
mountain Snehvide red conglomerates of the group
(Snehvide Formation) unconformably rest on Precam­
brian rocks of the Eleonore Bay Group and on red
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conglomerates of the Solstrand Formation (Fig. 55).
In eastern Hudson Land and central Gauss Halvø,

the lower boundary is unconformable and the group
rests on different parts of the ~ilddal Group (Fig. 8).
Here the basal part is usually camposed af sandstones
or conglomerates (the Sofia Sund Formation and - in
the Ankerbjergselv area, the Vergys Formation). In the
Kap Franklin area the basal rocks are vo1canics (Alex­
ander-Marrack & Friend, 1976).

The upper boundary is defined by an upward change
from grey or yellowish white sandstones of the Kap
Kolthoff Group to red and green banded siltstones with
subordinate sandstones of the Kap Graah Group (Zoo­
logdalen Formation) on Strindberg Land and western
Gunnar Andersson Land (west of Zoologdalen; Fig.
61). In western Hudson Land (Rødtop), western and
central Gauss Halvø and eastern Gunnar Andersson
Land (east of Zoologdalen) the upper boundary is de­
fined by a change from main ly recessive grey or white
pebbly sandstones and rare red pebbly sandstones of the
Kap Kolthoff Group to resistant red (Iocally grey) peb­
ble free sandstones of the Kap Graah Group (Udkiggen
Formation). At H6gbom Bjerg the upper boundary is
characterized by an upward change from red pebbly
sandstones of the Kap Kolthoff Group to red pebbly
sandstones and congiomerates of the Rødsten Forma­
tion or red pebble free sandstones of the Udkiggen
Formation (Kap Graah Group; Fig. 61). From a dis­
tance this contact is difficult to distinguish precisely
because the rocks on both sides of the contact are red
and resistant. All contacts to the Kap Graah Group are
conformable. In Hjelmbjergene and east of Sederholm
Bjerg in eastern Gauss Halvø red and green sandstones
of the Kap Kolthoff Group are unconformably overlain
by red sandstones and conglomerates of the Agda Dal
Formation (Celsius Bjerg Group) (Figs 61, 85). At cen­
tral Celsius Bjerg on Ymer ø red sandstones of the
group are overlain by green-spotted red sandstones of
the Agda Dal Formation probably separated by a paral­
lel unconformity (Fig. 85). On eastern Celsius Bjerg
near Kap Humboldt the upper boundary is defined by a
non-angular unconformable contact between yellowish
white sandstones of the Kap Kolthoff Group and red
siltstones and very fine-grained sandstones of the over­
Iying Aina Dal Formation (Celsius Bjerg Group) (Fig.
85).

In the previous section it was noted that the basal
Devonian conglomerates and sandstones in the western
outcrop area are now included in the Vilddal Group in
contrast to Yeats & Friend (1978), who included these
deposits in their 'Kap Kolthoff Supergroup'. In the fol­
lowing further deviations from earlier work in other
areas are discussed.
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Fig. 28. Generalized sections from the Kap
Kolthoff Group in Hudson Land. For loca­
tions see also Figs 45, 55. Section 8 is the type
section of the Snehvide Formation. Section 9
is the type section of the Yergys Formation.
Legend: Plate 2.
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In Moskusokselandet Butler (1959, p. 68) and Nichol­
son & Friend (1976, p. 77 and pI. 15) defined the upper

boundary of the group at the angular unconformity
exposed on Hogbom Bjerg and the cominuation of this
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Fig. 29. Generalized sections from the Kap Kolthoff Group in Gauss Halvø and Moskusokselandet. For locations see also Figs 38,45.
Section 10 is the principal reference section for the Sofia Sund Formation and type section for the Watson Plateau Member. Section 11
is the type section for the Madsen Bjerg Formation. Section 13 is type section for the Langbjerg Formation. Legend: Plate L.
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Fig. 30. Generalized sections from the Kap Kolthoff
Group in Gunnar Andersson Land. For locations
see also Figs 40, 42. Section 15 is type section for
the Sofia Sund Formation, Midnatspas Formation
and B1askbjerg Member (Sofia Sund Formation).
The type section for the Teglbjerg Member (Sofia
Sund Formation) is section 17. Legend: Plate 2.
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surface towards the northwest, where the angular un­
conformity is absent (see also Larsen, 1990a, d). The
conglomerate and succeeding sandstones above this sur­
face show dose affinities to other parts of the Kap
Kolthoff Group. From a sedimentological point of view
these fluvial rocks cannot correlate with the basal aeo­
lian rocks of the Kap Graah Group in neighbouring
areas, as now defined by us (see later). Accordingly the
upper boundary of the Kap Kolthoff Group is now
placed higher in the succession on H6gbom Bjerg, as
defined previously, and Kap Graah Group sediments
are absent in Moskusokselandet between H6gbom
Bjerg in east and Rødtopfforbern Bergman Bjerg in
west (Figs 6, 28, 29, 38).

At Smith Woodward Bjerg on Gauss Halvø (Fig. 38),
Nicholson & Friend (1976, p. 67) placed the upper

boundary at an upward transItIon from grey pebbly
sandstones to red pebbly sandstones, all characterized
by the same general facies assemblage. These sediments
and a succeeding grey unit of similar facies types are
now included in the Kap Kolthoff Group (Table 1, Figs
29, 39). The overlying red resistant pebble free sand­
stones (Fig. 32) now defined as the basal parts of the
Kap Graah Group (Udkiggen Formation) correlates
with a similar unit in western Gauss Halvø recognized as
the basal part of the Kap Graah Group by both Nichol­
son & Friend (1976, p. 71) and the present authors (Fig.
61).

In Gunnar Andersson Land at Kap Graah the upper
boundary is taken at the base of the red pebble free
sandstone, the Udkiggen Formation of the Kap Graah
Group overlying a red pebbly sandstone unit (Figs 30,



43, 61, 63). This is in contrast to Nicholson & Friend
(1976, fig. 15), who inc1uded the red pebbly sandstone
(their 'Iower pebbly sandstone division') in the Kap
Graah Group as well as an underlying vo1canic unit
(their 'vo1canic division'). However, the pebble free
(aeolian) sandstone unit seems to correlate with the
basal (aeolian) deposits of the Kap Graah Group de­
fined at Rødsten, western Gauss Halvø and Rødtop by
Nicholson & Friend (1976) and elsewhere by the pre­
sent authors (Fig. 61). The red pebbly (fluvial) sand­
stone unit, underlying the aeolian sandstone at Kap
Graah is similar to the Sofia Sund Formation of the Kap
Kolthoff Group at other localities and, accordingly, is
included in the Kap Kolthoff Group by us (Table 1).

At southwestern Celsius Bjerg (Figs 85,87) the upper
boundary of the group was taken at the contact between
grey pebbly sandstones and overlying red pebbly sand­
stones, supposed to be part of Kap Graah Group, by
Nicholson & Friend (1976, figs 22, 24). These red sand­
stones are, however, composed of the same facies as the
underlying grey sandstones and seem to correlate with
the uppermost red sandstones of the Kap Kolthoff
Group in eastern Gunnar Andersson Land. Accord­
ingly, the red sandstone unit is inc1uded in the Kap
Kolthoff Group, and the upper boundary is now defined
by the contact to the overlying green-spotted red sand­
stones of the Agda Dal Formation, Celsius Bjerg Group
(Table 1).

On the geological map of Koch & Haller (1971) all
sedimentary rocks east of the prominent fauIt on east­
em Celsius Bjerg are assigned to the Carboniferous.
The present investigations show, however, that the ma­
jority of these rocks are Devonian. The Kap Kolthoff
Group forms the lowermost part of this succession (Lar­
sen et al., 1989; Larsen, 1990a).

Distribution. The group crops out in Hudson Land,
Gauss Halvø, southern Strindberg Land, Ymer ø, Geo­
graphical Society ø, and Traill ø (Fig. 6), see also
Larsen (1990a).

Geological age. Bothriolepis jarviki has been found in
the upper part of the group from a number of localities
in the study area (Yeats & Friend, 1978). According to
Jarvik (1961, p. 198) this fauna is early Famennian (Late
Devonian). Fish remains in the Randbøl Series, sup­
posed equivalent to the lower part of the group, indicate

Fig. 31. Generalized section from the Kap Kolthoff Group at
Rødebjerg, southern Ymer ø. For location see also Fig.50.
The section is type section for the Barnabas Dal Formation and
the Rødebjerg Formation. Legend: Plate 2.
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Table l. Comparison with Nicholson & Friend (1976) of upper boundary delimitation for the Kap Kolthoff Group at three localities

SMITH WOODWARD BJERG KAP GRAAH AREA SOVTHWESTERN CELSIVS BJERG

Nicholson & Sedimentary
This paper

Nicholson & Sedimentary
This paper

Nicholson & Sedimentary
This paper

Friend (1976) succession Friend (1976) succession Friend (1976) succession

Green-spotted
Red pebble free KAP Red pebble free KAP red sandstone CELSIUS

~andstones GRAAH sandstones GRAAH with few peb- BJERG
(aeolian) GROVP KAP (aeolian) GROVP bles (fluvial) GROVP

GRAAH
KAP GROVP

GRAAH Grey pebbly Red pebbly
Tegl-

Red pebbly

GROVP sandstones sandstones
bjerg KAP sandstones

(fluvial; (fluvial;
Mb GRAAH (fluvial;

c. 900 m) KAP c. 200 m) KAP GROVP c. 600 m)

................. KOLT- KOLT-

Red pebbly HOFF HOFF KAP

sandstones
Watson GROVP

Vo!canics
GROVP

Basalt KOLTHOFF

(fluvial;
Plateau

(75-350 m) (c. 5 m) GROVP

c. 500 m)
Mb Sofia Sofia

............. ..... Sund
KAP

Sund Sofia
Fm

KOLTHOFF
Fm Red pebbly Sund

SVPERGROVP sandstones Fm

KAP Grey pebbly Grey pebbly (fluvial;
KOLTHOFF sandstones sandstones c. 30 m)

SVPERGROVP (fluvial) (fluvial)
KAP Grey pebbly

KOLTHOFF sandstones
SVPERGROVP (fluvial)

w
00



Fig. 32. Western p;:Irt ofthc moun·
tain Smilh Wood"'ard Bjerg.
GaUSli Halvø. facmg Kejser Fraro:
Joseph Fjord. l1H: mounta!n ridge
IS I>pc section IO (Fig. 29) for lhe
Watson Plateau Member (WP)
and princlp;:ll rde~nre scrtion for
Ihf: Sofia Sund Formation (SS). It
is I)JK' and reference senion 20

(Fig. 62) for scwral formalions af
Ihe KapGr..ahGroup(KG GRP).
NotlCC the dark (red) .. ed!e in thc
uppcr part or Ihe Sofia Sund For­
m'Ltion. reprcM'nling a braidpl:lin
segment. AnOlher. regionally
m:,ppable. segmenl is rcpresenlCd
b) the WalMlII Plateau Membn,
liw base Ilf whkh was dcfined as
the b;l'IC oflhe Kap Graah Group
by Nieholwn & Friend (1976).
Ilighc'l 1'01111 oflhe mountain face
)holln LS r. 9:'\00 m.

" Midd1c Devonian probabl)' Givelian agc (Buller.
1954: J'lrvik. 1950: AIeXlmder·Marr.lek & Friend.
1976). In Ihc undcrl)'ing Vilddal Group Gh'etian fish
faunas (Jar"ik. 1950) and noras (Allen. 1972) have been
idenlificd. Accordingl)' the Kap Kolthoff Group prob­
abl)' spans IO age from Gi,elian Ihrough Frasnian IO

carl) Farnennian.

Sllbclil'isiollS. Thc group is subdivided inlo eight forma­
lions. Thesc include Sofia Sund. Verg)'s. Langbjerg.
Bamablls Dal. Snehvide. Rodebjerg. Madsen Bjerg and
Midnatspas Formations (Plale I). 111C Safi.. Sund For·
mmion is volumelrically Ihe mOSl imporlant eomponent
formation .. nd within this formation all Olher formations
oceur as large·seale wedges or lenses, up IO several
hundred melres thiek (Figs 28-31).

The m:tinly green and greenish grey sandstones of Ihe

Vergys Formation and lower part of the Sofia Sund
Formalion mllY informal1y bc Icrmed the lower Kap
Kohhorr Group. whereas the remaining pan of Ihe
group with vcry few green and greenish grey sandslones
may be lermed Ihe upper Kap Kollhoff Group. Furlher
in\'CSligalions are. however, needed IO oullinc if lhese
scdimenlary roeks form coherenl unils. which should be
formally defined.

Sofia Sund Formation

J1islory. Yeats & Friend (1978) and Friend n al. (1983)
dcfincd Ihis formalion as a grc)' sandslone unil with
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minor red sandsloncs. According IO Ihesc authors thc
formation is transilional to their underlying 'Upper Ro­
debjerg Formation'. now redcfined and renamed Ihe
Rodebjerg Formalion (see helow) and lransitional IO
lhe O\erlying Kap Graah Group. The formalion is here
rcviscd IO include Ihe eotire Kap Kolthorr Group in Ihe

slud)' area exeept scven loea!. scdimentologieally dis­
linel and mappable formations. forming large-seale
wedges and lenses wilhin Ihe Sofia Sund Formalion.
Thc formalion .. as indieated on lhe map of Koch &
Haller (1971) pariI)' as 'Middle Devoni:lIl', parily as
'Cape Kolthorr Series' and partlyas 'Cape Graah Se·
ries'.

NImlI!. Arter Sofia Sund. bctween Ymer ø and Geo·
graphical Sociel)' ø (Fig. 6).

Type (lild n1l'rellce seclioll5. From tlle deseriplion by
Friend et (II. (1983, p. 14) Ihe location of Ihe lype
scelion is uneeriain. Therdore. Ihe mountain Heintz
Bjerg wesl of Zoologdalen in Gunnar Andersson Land
is defined as a new type $Celion (scetion 15. Figs 30, 40,
41). Here Ihe most complele S«tion is cxposcd. The
mounlain is. howe"cr, difficult of access and therdorc a
principal reference scclion is choscn on W Smith
Woodward Bjerg (scetion IO. Figs 29. 32. 38) .....here the
rormalion is alsa eharactcrislically developcd and easily
accessibIe. Rderence seclions are localed al numerous

Iocalilies on Ymer ø. Gauss Hal"'" and in Hudson Land
(scetions 7-18, Figs 2S-31. 38. 40, 42, 45. 50. 55). De·
lailed referencc scctions are northwesl of Paral1c1dal al
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Kejser Franz Joseph Fjord (Fig. 33). Dameslcn (Fig.
34). the north side of Udkiggen (Fig. 35). K:lp Graah
(Fig. 36) and R()dcbjcrg (Fig. 37).

Tlrirkness. Th;: maximUlIl prcser'\'cd thickncss of the
formation has bccn mCilsurcd in western Gumwr An­
dersson Land where il excecds 2700 m. including a
.....edgc of the Midnatspas Fornwlion (scclion 15, Fig.
30).

LIlI1010gy alld setlimentarJ Sfrlu'tllres. Thc formalion is
charactcrizcd by medium and roarsc-grdincd lrough
cross-bcddcd sandSloncs. Subordinate facies are paral·
leI laminaled. cross-bcddcd and "'fely cross-I •• minalcd
fincr.graincd S<1ndstoncs. Siltstoncs occur as inlra-c1asts
and vcry r:lrc cm-thiek beds. Thc sandstonc~ ,tre usually
arrangcd in fining upward units, ti few metres thiek.
Sm,lll roundcd pcbbles arc com mon, ahhough usually
forming 1ess than 2% of the rocks. Wedge sh:lpcd con·
glomerate bodies. a few lens of metres Ihick. occur
local1y. usually associaled wilh unconformity surlaces.
The sediments are green. grcy. \\hile. yellowish while
and red. The cxposed lower few hundred metres af the
formalion are green or greenish grcy in Ihe m'lin pan of
the outcrop area. inc1uding thc type seclion. The re­
maining pari of thc formation is dominated by white
and yellowish whitc sandstoncs wilh important units of
red sandslone Hnd minor grcy Simdstonc units, Along
the margins of the oulcrop area (CiISt. west and norih)
the individual coloured units are com moni)' distinet and
mappable. Towards Ihc central pari of the area Ihe units
are usually less dislincl. cither intcrdigitating or mixed.
Volcanics. both basic and acid. are cammon in Ihe for­
malion,

J)(!posiliorrul t'fH'iro"merrls Ulul pul//(!ocurrcms, The for·
million represcnlS a huge. sandy braidplain eomposed
af fan shaped br:lidplain segments (Olsen. 1993). The
exlenl af individual braidpl:lin segmenls were in the
arder af lcns of kilometres. Towards the cenlre of the
basin the segments losl Iheir identity and formed an
cxtcnsive braided rivcrplain. draining longitudinally
southwar<ls. Palaeocurrents along Ihe margins of lhe
basin are directed towards the basin axis where they

Fig. 33. Fades log from lhe Sofia Sund Formalion, c~hibi'ing

lhe ,ypkal developmelll of lhe fornullion; domiml1lCC of me­
dium-grained, tTOugh eross·bcdded S1mdsloncs, :1TT1lllgcd in
fining upward units li few metres thiek. The log was measurcd
C'. 1200 bclo'A' thc top of the formation al thc toaslal outcrop in
Gauss Hah'o aloog Kejser Franz Joseph Fjord. C'. 2.S km NW
ol t!'le Paralleldal delia, 1.egeod: Plate 2,



gradually tum south, parallel to the axis. The loeal,
wedge shaped eonglomerates represent small alluvial
fans or high gradient alluvial plains developed in the
proximal parts of braidplain segments.

Boundaries. The formation forms the base and top of
the Kap Kolthoff Group in the entire study area, exeept
at three localities mentioned below. For description of
the lower and upper boundary conditions in general the
reader is referred to the description of the Kap Kolthoff
Group. The three exeeptions are in the area of Snehvide
where the Snehvide Formation forms the base, in the
Ankerbjergselv area, where the Vergys Formation
forms the base, and in the Kap Franklin area. See
description of boundary eonditions between the Sofia
Sund Formation and the Snehvide and Vergys Forma­
tions in the seetions coneeming these latter formations.
At Kap Franklin (Fig. 7) vo1canies form the base of the
group (Alexander-Marraek & Friend, 1976) and the
Sofia Sund Formation is absent (see also Larsen,
1990a). Several large-scale wedges or lenses of other
formations oeeur within the Sofia Sund Formation (Figs
28-31). The boundary eonditions between these units
and the Sofia Sund Formation are deseribed in the fol­
lowing sections under the respective formations.

Distribution. The Sofia Sund Formation erops out in
Ole Rømer Land, Hudson Land, Gauss Halvø, south­
em Strindberg Land, Ymer ø, Geographieal Soeiety ø
and Traill ø (Fig. 6; Larsen 1990a).

Geologieal age. The formation extends from the base of
the Kap Kolthoff Group to the top of it. Aecordingly,
the formation probably spans from Givetian through
Frasnian to early Famennian in age as discussed else­
where.

Subdivisions. The main part of the formation is not
subdivided. However, in the uppermost part three
members have been defined; the Watson Plateau Mem­
ber, the B1askbjerg Member and the Teglbjerg Member
(Plate 1). These members are distinct and mappable
due to the colour of the sediments, but are similar in
sedimentary faeies to the rest of the formation.

Fig. 34. Facies log from the Sofia Sund Formation at Damesten
(Figs 6, 19), southernmost Strindberg Land illustrating the soft
sediment deformations abounding at this locality. The logs are
measured approximately 700 m below the contact to the Kap
Graah Group. B exhibits the most typicaJ grain size distribu­
tion at this locality, whereas A represents a slightly finer­
grained interval. Legend: Plate 2.
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A B c
Fig. 35. Facies lags from the Sofia Sund Formation iIIustrating larger scale planar wedge-shaped and trough-shaped crass-sets
associated with the typical medium-scale trough cross-bedding. The lags are measured c. 1600 m (A), c. 1500 m (B) and c. 1400 m
(C) below the contact to the Kap Graah Group in the coastal exposure north of Udkiggen, Gunnar Andersson Land (section 27,
Figs 61, 63). Legend: Plate 2.
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10_Fig. 36. Facies logs from the Sofia Sund Formation from refer­
ence section 17 at Kap Graah, c. 600 m (A) and c. 350 m (B)
below the contact to the Kap Graah Group (Figs 30, 42). The
logs exhibit the typical development of the formation at this
locality; dominance of pebbly, coarse-grained sandstones with
trough cross-bedding. The top of a c. 5 m thick aeolian interval
is observed in B. Larger scale planar wedge-shape cross-sets
are observed in both sections. Legend: Plate 2.

Fig. 37. Facies log from the lower Sofia Sund Formation at the
mountain Rødebjerg, Ymer 0. The log was measured in the
green interval forming the lower few hundred metres exposed
in the formation and located immediately east of the major
thrust fault at Rødebjerg (see Fig. 50). Legend: Plate 2.
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The lower few hundred metres of the formation is green
or greenish grey in many OUlcrop areas (Fig. 37). It is
uncerlain if these rocks are corrclatable and thus may
tie distinguished as a membcr. These rocks may in­
rormally be termed thc lower Soria Sund Formation.

Watson Plateau Member
new membcr

Nam~. After the plateau fonning mountains. Walson
Plateau. in western Gauss Halv{) (Fig. 38).

Type oml reference secliQlIs. The type seclion is western
Smil h Woodward Bjerg on south ccnlral Gauss Halv"
(seclion IO. Figs 29. 38. 39). Reference l>cctions are
loc'lted IO the northwcsl at Viclor M:ldsen Bjerg (scc­
tion ll. Figs 29. 38. 59). and in Moskusoksclandet along
Moskusoksdjord (scetions 12. 13. Figs 29. J8).

TlIicklless. The membcr forms a large-scale wedgc of
the Soria Sund Fonnation and aUains a maximum thick­
ness of c 500 m al Smith Woodward Bjerg. soulh ccn­
tml Gauss Haln) (Fig. 39).

Lil/IO/og)' alld s~dimefllar)' structllres. The sediments
consist of red medium to coarse·grained pebbly sand­
slones. Trough cross-bedding dominates. wilh set thiel:­
ncss generalty in the range 8-30 cm. Up to 10% very
large-scalc (> 50 em) trough IO wedge-shaped eross-scts
ocrur al some localities. Parallel laminated medium­
graincd sandstone beds. 20-50 em Ihiek. oceasionally
sepilrate 2-5 m Ihiek eross-bcdded unils resulling in a
distincl weathered-out bedding. The red colour is due IO

c. 20% fcldspathic grains in the sandslOnes.

De/Josi/iolllll elll'irotlmenls (lm/ pfl/(leoCUrrel1ls. This
member rcpresents a southward draining sandy braid­
plain segment forming part of Ihe bllsin wide Soria Sund
Formation braidphlin (Olsen. 199J).

BOIlIlduries. In Gauss Halvø and Moskusoksclandct the
lo.....er boundary of Ihe membcr shows a rapid but steady
transition upwards from grey or reddish grey pcbbly
sandstones of similar fades eharaeterislics (undifferen­
tialed Sofia Sund Formation) (Figs 29. 39). This bound­
ary was previously considered the base of Ihe 'Kap-

"
Graah Series' (Butler. 1959. pI. J) and Kap Graah
Group ( icholson & Fricnd. 1976. p. 83). sec Table l. It
was also shown as the base of the 'Cape Graah Series'
on the gcologieal map of Koch & Hallcr (1971). On
HOgbom Bjerg the lower boundary is apparently uncon­
formablc IO the underl}'ing bro"nish red sandstones of
Ihe Langbjerg Formalion (section IJ. Fig. 29). Poor
exposures prohibil. howcwr. a delailed study of this
contacl (Fig. 38).

The upper boundary is generally a rapid gradual tran­
silion IO reddish grey or light grey pebbly sandsloncs
also rrom the Soria Sund Formation. In Moskusokse­
landet near Hoclsbu Fangslsliltion and Forbindclscsdal
the member is ovcrlain by a basa1tic lava (Figs 29. J8).
At weSlern J-1ogbom Bjerg the membcr is overhlin by a
rcd eonglolllerale of the Soria Sund Formation. Further
east on this mountain lhis conJacl becomes an angular
unoonformity to the Langbjerg Formation. The illlgular
unconformity bctwcen the Watson PI:ltCiIU Membcr :Ind
the overlying undifferentiated Sofia Sund Formation is
covercd (Fig. 38: Larsen. 199Oa).

In nonhern Gauss Halvø the membcrs exhibit a dis­
linet thinning wcstwards and finally wedges out at Aell
Plateau (Fig. 38). In southem Gauss Hah'" a red sand­
stone unil rcfcrred IO as the Watson Plateau Membcr is
500 m ~hick on .....estern Smilh Woodward Bjerg. In
laler.t1ly equh-alent outerops wesl of Paralleldal thc
member is grddually replaced within IO km by sedi­
ments of similar fades. These sediments are. howe\·er.
reddish grey due to a lower conlent of feldspar grains (c.
5-10%) compared to the Watson Plaleau Member. al­
though the coolent is higher Ihan obseryed in lalcrally
equivalent grey sandstones further wes\. This probably
indieates that the braidplilin segment eo'llcsced with
other segments to form a broad braidplain (Figs J8. 39).

DisrribwiOIl. The member erops out in Moskusokse­
landet. at Hogbom Bjerg and in Gauss Halv" (Fig. J8:
see also Larsen. 1990a). The red silndstones. mappcd as
the Watson Plateau Membcr in the arca bctween Tor­
bern Bergman Bjerg and Snehvide (Fig. J8) were. how­
eyer. not Sludied in detail.

Ge%gica/ uge. No fossils were disco\'ered in the mcm­
ber. The position of the membcr in the middle part of
Ihe Soria Sund Formalion probably indicates a Frasnian
age.

Fig. 38. Geological map of Gauss Hah·u. Moskusokselandcl and soulhern IludSOfl Land showing Ihc dislribution or Ihc Madsen
Bjerg Formation and thc Watson Plateau Membcr (Kap Kollhorf Group). Locauons or sec:tions IO. II. 12 and 13 are indICaIed.



Fig. 39. Western part of Ihe mounlam Smlth Wood"''3rd Bjerg. bounded tO Ihe left by Ihe valley
Parallcldal 11le mounlain ridge is lhc pnl1dpal reference scclion for Ihe Sofia Sund Formation
(SS) and type §«tion for thc Watson Plateau Member (WP) (see Figs 29. 38).11le ...·roging out of
thc WatSOn Plateau Mcmber on Ilte ....esl side of Paralleldal is sho...-n sdtcmatically. Maximum
hclght of ehff face seen on thls pOOlograph IS c. 600 m. 11le base of Ilte Walson Plateau ~lcmber

....as dcfincd by NichoIson Fncnd (1976) as thc base of tlle Kap Graah Group at (his locaJilY.

Fig 40. GeologICal map of central Gunnar AndcrMOfl Land
around 1..oologdalcn sho....ing thc distributIOn of thc Blas\:bjerg
Mcmhcr and tlte Midnatspas FormalIon (Kap Kolthoff
Group). Locations of scclions 15 and 16 are Indicated.

BIUktljerg Mb

"'"ItC)NATSPAS FM......-
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D eu __ 0Il00.I'
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B1askbjerg Member
new membcr

Nam~. After Ihe mountain BJaskbjerg on south cenlral
Gunnar Anderson Land (Fig. 40).

Ty~ and r~f~unu s«tio'ls. The Iype scetion (Fig. 41) is
Ihe mounlain Hein12 Bjerg wesl of Zoologdalen. facing
the Dusen Fjord (scclion 15. Figs 30. 40). Reference
seclion is al Blaskbjerg (section 16. Figs 30. 40).
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ThicImNS. Thc member fonns a wedge in the Sofia
Sund Formation. decreasing in Ihic!.:ness and disappear­
iog lewards Ihc wes!. II aHaios a maximum thickness of
c. ISO m on lhe mounlain immcdialely wesl of Zoolog­
dalen.

Lilha/ogy Ulld sedimemary s/rllcmra. The member is
characlcrizcd by medium and coarsc·grained trough
cross-bcddcd grc)' sandslones. Subordinalc facics arc
up IO 2.5 m Ihick wcdgc-shapcd crOSS-SCIS. parallellami­
nation and rare cross-Iamination. EXlraformalional

pcbbles form generally 2-10%. usually occurring dis­
pcrscd in (he sands!oncs but also occasionally as up Io
10 cm thiek conglomcratic horizons.

Deposilionaf eIH'irOllmenlS and PQlafi)Cur~nts. The
mcmbcr rcprcscnls a southeaslward draining sandy
braidplain segment (Olsen. 1993).

BO/llld/l,ies. Thc lo.....er boundary is defincd by an
abrupt upward change from white or light grey sand·
stones of other parts of the Sofia Sund Formation. Thc

Fig. 41. Seelioll IS of lhe Kap Kollhoff
Group (sce Figs JO. 40. 81) cxposcd in the
nlountain'ieintz Bjerg in Gunnar Anders­
son Land. Il is the type scction for the
Sofia Sund (SS) und Midnutspas (M) For·
mal ions and thc Ulaskbjerg Membcr (8).
The lov>cr part of <;cetion 25 in the Kap
Graah Group (KG GRP) isaiso visible. In
thc distancc thc Sofia Sund Formation

o\crlics saoosloncs of the Ankcrbjcrgsch'
formatIon (A). oonglomcratcs of the Sol­
Slrund Formation (SSll and tarbonales of
thc Orlkwieian Cape Webcr Formation
(CW). Ucight of moontain ncar Ihe base
of Ihc Kap Graah Group IS c. 1500 m.



up~r boundary, cxposcd wc!>t of Zootogdalen (Fig.
-II). is defincd by an up\lo'ard change Io interbcddcd
silts10ncs and )lIndstoncs of Ihe Zoologdalen Forma­

tion. On Rodslcn the up~r boundllry is defined by an

upward change to rcd SlIndstones of the Udkiggen For­

m'llion of thc Kap Graah Group. The upper boundary.
exposcd on Blaskbjcrg, is defined by an upward change
IO red sandstones (undiffercntiated Sofia Sund Forma·
lion) (Fig. -IO).

Distrib/l/;otl. Thc membcrcrops OUI on Ymcrø on both

!>idcs of Dusen Fjord (Fig. -IO) and possibty also on

Geographical Socicty ø (Larsen. 199(3).

Teglbjerg Mb
o , 2 3 • !> .....

" "

DOSEN FJORO

Fig. -12. G~ologlcal nHlp of Ihe Klip Grd~h area sho\loing Ihe
dlSlribUlion of Ihe T~glbJerg Mcmber (Kap Kolthoff Group).
Localion of .cCllon 17 IS Ind,c:lled.

Fig. -13. Aerial photogr~ph of Kap Gmah ~nd caSlcrn Ud­
kiggen ;n Gunllllr Anders~on Land showing :1 syndinc with a
norlhward dipping ltl\i~. The Teglbjerg Membcr (T) of Ihc
SUfill Sund Formalion (SS) iso\'erlain by lhe Udkiggen Forma­
llon (U) ltnd R,Klstcn Formlllion (It) ofthc Kap Grlllth Group.
Thcsc deposils are ~uccecdcd by lhe Agd~ D~1 Furm~tion

(AGD) which follo"'5 eonformably in the eore of thc syndine
bul o"erll~s the Kllp Graah Grollp lI.'ith llll angul~r Ilneonform­
ilY in lhe western limb of Ihe s)·ndine. The scdim~nts In lhe
core uf lhe s}nchne are prob~bly older than those in Ihe limb
arclIlO lhe Wl.'SI. Thl.' Agda Dal Formation is succel.'ded by Ihe
Elsa Dat (ED) and AUla Dal (AIJ) Formalions. Thcsc forma·
lions also U«"ur north of li coasl-p:lralld fau1t zonc and on
Vinter Øer $Cen east of K:lP Graah. TIlc Tej!JbJerg Member is
underlam b)' a tabul:lT basaltIC unit and sc"eral "oleanie \·al1(.')­
fills (VVF) of \lohlCh one is cleari) \lSlble on Ine pholograph.
Thc OOSC of Ihesc "olrnmc rocks .....as pre\iousl) dcfined as tne
base uf the Kap Graah Grollp b) NlC"holson & Friend (1976).
Copyright KOr1· og Matrll:e1St)'relsen, Denmari... rOUlc 872N.
no 353 (A.200/87)
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lJistory, This mcmhcr .... as informally referrcd IO as thc

'Iower ~bbl} sandSlOne division' by Nicholson &
Fricnd (1976. p. 36) in Ihe Klip Graah area.

Teglbjerg Member
nc\lo member

Name. After thc mOuntain Teglbjerg on caSlcm Ymer

ø (Fig. -12). "here the formation forms the 10p and
weSlern nank.

G~o!ogicrj!ug~. No f~ils ....ere disco\'cred in thc mem­

ber, It Otturs, ho\\,e\'er, in Ihe uppennosl part of the

Sofia Sund Formation lind an carly Famennian age is
accordingl} assigncd IO il.

Type (/lul reference sectiol/s. Type seetion is Kap Graah
(scction 17. Figs JO. -12. -13). Thc dctailcd seelion is also
from lhi!> I(xality (Fig. 44).

ThickIlI'S.f. The mcmbcr form!> a wedge in thc Sofia

Sund Formalion, dccre,l~ing in thickncss and dis,lpPcilr­

ing IOw,mb llle wes!. II ,tllains a maximum thickncss of
c. 200 m.

Lil/lOf0I!Y 11m! ~·et/ill1elllllry ,1'/ruC/lIres. The mcmbcr is
eompo!>ed of medium IO \'cry coilrse-gr:lined pcbbly

!>andslones (Fig. 44). Sedimcnlary Slruclures are trough
:Ind plan'lr wcdge·sh:lpcd cros!>-bcdding. Extrllforma­

lionat pcbbIcs form 5-H1% of Ihe sediment, and gencr­
ally occur dispcrscd in the !>and!>lones. LocaJly SlInd­
slone oobblcs ,IOd voicanic cobbles abound. The sedi­
ments arc rcd (pink).

Depositiollul ~""iro"mt'nI lif/d pulat'ocllrre/lls. Thc
SlIndsloncs "cre dcposiled as a southwestward draining
braidplain segmCnI (Olsen. 1993).
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Hg. 44 F:,d~', log from Ih.:: l}'~ ,CClIOIl uf thI." Tcglbjl."rg
~lcmbcr (Sofia Sund Fmmallon). m.::asuTcd ,', :WlJ 111 bclo\\ Ihc
l'lIll\:U:1 IO lhe Klip Gr:I:,h Group ;11 Kap Gr:.nh (seclion 17.
lig, :\(1. -l2) Lcg...nd: PI;,[c Excerl for lhe Ted or pm!. <:alour

lhe mcmbcr "gcncrall~ ~Imilar \(J lhe reM uf lhe ..and.lones In

lhe Sofi:, Sund Furmalion at lhl' Ioc•• hl). allhough p.::bblcs aod
ctl!lt>lc, uf ,,;ln<blom:: and ,olcomic roe'" ahuuod in lhe 1000cr
«.", len' lir metres of the mcmbcr

/lOIlIlt/uriN. At Kap Gra;,h lhe mcmbcr locall) o\crlics
a ,okantc unil and locall) o\crlics \\hile sandslOnes of
nlher p;lrts of the Sofia Sund Form;llion (Figs 41. 43;
L'U'~n. 1990a). AbO\c lhi, cont:lct \olc.mie and sand­
\tone cohh1c:s abound. Thl' upper boundary is dcfincd
h) .1 change from red pcbhl) !klnd,lOne!> or,he Teglbjerg
Mcmbcr IO red pcbbly free s:md.'>tone~ of the Udkiggen
Form:llion of the Kap Gnmh Group. At Teglbjerg the
lower houndary is defined by ,HI upw:nd ehange from
\\hilC I>cbbly sandSlones (undiffcrcnli:lled Sofia Sund
Formalion) to red pcbbl)' .'>,lIHblOl1e.'> of thc Teglbjerg
Mcmhcr. I-kre lhe uppcr boundary wa.'> not studied by
LI'. an acri:ll pholOgmph.'> a .'>lightly darkcr coloured rcd
unit ,ecm... IO overly the Teglbjerg Mernber. intcrprelcd
lo hc the KliP Gr;lah Group (Fig. "2).

i)/J/,dJII/iOlL The Teglbjcrg Memhcr erops out in east­
cm Ymer ø al Kap Grailh lmd on Teglbjerg (Fig, 42:
Lilf'>Cn. 1990:1).

(it'O/OKtCII/ ugt'. No fOS!>ihi were d,S('O\ered in this mem­
her It occurs. bowe\er. in tbe uppermost pari of the
Sofi;l Sund Formation and an carl)' F'lmennian age is

'1.'>)Igncd Io il.

Vcrgys FOrmalion
new formalion

His/or)'. This formation includes part of Ihc 'Kap Kolth­
orr Series' and 'Kap Kollhorr Supergroup' dl'JlO.'>its in
Ihc Ankerbjergscl\ area as defined b) BUller (11)51) and
Alex.mder-Marraek & Fricnd (1976). rcspcctl\d). It
y.as mdic-dted as 'Cape Kohhoff Series' on the mal' of
Koch & Haller (1971).

Ntmlt'. Afler tbe mounlain Vergy,. nOrlhea.'>1 of An·
kcrbjerg.'>Clv. Hud.'>On L:md (Fig. ,,:i).

"(J·,U' mul reJl'rellce S('cliOlIS. The I)pe ,cclion is loc,lIed
in the area around Ankcrbjerg'>Clv in limboll Land
(.'>cction 9. FiS.'> 28. 45. 46). The detailcd reference ..'>CC­

tion is loe:ued immediately N \V of the junelion hcllveen
Forbindebc.'>dal and Ankerbjerg.'>dv (Fig. 47).

r1licklless. Duc IO folding and the erosi\e uppcr bound­
ar) of the formalion the thickne.'>, of thc unit b dimeull
to measure. Hoy.e\er. up IO c. 20lXI m ha.'> !>cen esti­
matcd in the type arca (L:lrscn, ll)l)(k1).

Lilholo8.~· til/d s~(lim('llI(Jr)'Sif/IC""!'!>. The formation b
composcd of a basal. 25 m Ihiek conglomer.Jle with
O\erlying fine-gmincd sandslones in Ihe Ankcrbjcrg.'>oCh
area. Thc eonglomerall' i) grc). y. hcre:l~ Ihe ):lndstonc,

arc green on li frc!>hl) bro"en .'>urfacc. 80th Iithologies
y.ealher IO adiSlinel buff-yelloy. colour. 111l' ronglom·
erate is dominalcd b) scour and fiU )tructurc) :lOd par.Jl­

Id laminalion. '11e c1;lst composilion i.'> dominalcd b~

e:lrbonale cIasIs y.ilh mi nor qUlIrtt.:itc.'> :Ind crystlllline
roekl>. '11e S<lnd.'>loncs are typically lrough lUld planar
ero).'>·bcddcd. Norlhwcsl of thc junclion bCl\\Cen For­
bindclsc~dal and Ankcrbjcrg!>Clv (Fig. 45) thc formlI­
tiolI is dominatcd by finc-graincd l'o'lIld.'>lonc.'> (Fig. ~7).

grecnish and rcddish grey. wealhering buff-ycllow.
Vcry finc to fillc-grained sand.'>lonc, and .'>i1t~Hlllesoecur

l'Ommonly and onc bl'ICk shale unil. 5 m thick. b abo
ob..'>Cr\<cd. Scdimcmar) strUClurc, in the fine-graincd
l>:lndstones :lre )imilar lO thc sand.'>lOnes al other loe:ll­
ilies. cxeept for the common appc:lr.lOcc of eon\olutc
bedding. The \'er) fine IO finc-grained sandstones and
a.'>.'>OCiatcd sihstoncs are dominaled by p:lrallel 1amina-

bg. ~S. GcologlC31 map or IIle Mo-;I.uwl.scfjord area and
caStern part or Gauss Hal\"ll sholllmg. lhe dllolrihullon or Ihc
L:tngb)crg and Vergys Formations (Kap Kollhofr Group). Lo-­
e<tIlOn) or loCelionl> \J. 13 and 14 arc IlIdlC31Cd
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lion. commonly associalcd \\ilh ~ymmctrical ripplc
forms (W[I\C ripplcs). und convolutc bedding is very
common.

Df'IJQsiliolll,1 t'I/I';rQIIII/('Il/$ tllld ptl{o(;'ocwrt'II/s. ThI.' con­
glomCr:LIC "as dCpOliitcd in thI.' proximal plm af a braid­
plain. Thc cross-bcddcd sandslones represent sandy
br:lidplain dcposition. Thc rincr-graincd sediments
wcre dcposilcd in lakes. Thc d~ilional subcn\'iron­
mCIIIS collccli..c1) form a strcam dominalcd sy'slem w;th
terminal lakcs (Olsen. 1993). Palaeocurrcnls are di­
rcctcd soulhcaslwards (Olsen. 1993).

BOlllu/(",t:'s. Thc formalion rcsts unoonformably on thc
AnkcrbJcrgseh Formalion (Vilddal Group) (Figs ~5.

-l6) (Larsen. 199Od) and is dcfincd bl thc upward
changc from red and green sandslones and siltslones to
grel conglomcrmcs. wcathenng buff-lellaw. The upper
boundar) is an unconformity surface. In the fidd this
bounditr) is locally recognizcd as an upward ehange

from sandstones. wcathcred burr-lello". af the Vergys
Fomlation IO gre, conglomcrates af the Sofia Sund
Formation (Larsen. 1990<1).

Dislfibm;otr. The formation erops out in Hudson Land
in Ihc vicinity of Ankerbjergsclv (Fig. "'5: Larsen.
1990a).

Geologien! (jg~. No fossils were discovered in the form.t­
tion, It occurs, howc\'er, in Ihe lowermost pari of thc
Klip Kolthoff Gmup and il Givelian age is accordingly
assigned to il.

Fig. .t7, O<:mllcd fact~ log from the Vcrgys FOrmalKm in Ihc
upper pari of InM: 5«llOn ~ (Figs 28• .IS) c. 2 ~m WNW af Ihe
Jum;uQfI bel..«n Farbindelsesdal and Ankcrbjcrgsch in Hud·
son Land. Lc~nd: Platc 2. Thc scC1ion ,~rcp,",-'SCnt:lIl\'C of thc
upper fe..' hundred metres of thc formation pt"CSCf\ed bclo..
the ulI('Onformablc COlllac1 IO Ihc Sofia Sund RJrmation.

Langbjerg Formation
new formation

History. The formalion name is adaplcd from Alexan­
der-Milfrilck & Friend's (1976) 'Red Langbjcrg Sand·
Slone', which form~ p.m of Ihis formalion. It al50 in·
c1udes Ihe 'Hjelmbjergcnc Red Sandslonc' of Alexan-

Fig. 46. NorthcaSlcrn ~idc of thc An·
kcrbjcrgscl\' \'illlcy in Hudson Land
\'icwcd from lhc loOuthwesl. This is lhc

upper pilr! of .'>Celion 6 (Idt) (Fip K. 12)
.... hich is Ihc Iype '\Celion of Ihc Ankcrb­
Jcrgscl\' FormalIon (A), and the lower
part of sectlon 9 (right) (Figs 28. ~S)

.... hich is Ihc t)JlC ilttIlon of Ihe Vcrgys
Formalion (V). The Vcrgys FormalIon IS
prCSCf\cd lO a s)nclinal fold .... uh a fold
axis d,pplllg t{}\lo'ards Ihc SW (see also
Larsen. 199Od).



der-Marrack & Friend (1976) (Fig. 5). Thesc names
only ~erved as geogmphieal sulxiivisions of one genetie
unit and are suggested <.b'lIIdoned. Parts of the forma­
tion .....ere induded in Bfitle(s (1959) 'R'lmsays Bjerg
Series' (Fig, ..), The formation was indicated on the
map of Koch & Haller (1971) p'lrtly as 'Middle De\'o­
nian'. and partlyas 'Cape Kolthoff Series' and 'Cape
Gra••h Serie!>'.

Nome. From Langbjerg. tlle prominent ridge wCSt of
Karin Dal. eastern Gauss Halv(l (Fig. 45).

T)'pt! alld "fert't1n' s«liOtu. The type scellon is western
H6goom Bjerg (scetion 13. Figs 29. "5). Reference
scction is a g(lrge 4 km SE of I-Ioclsbu Fangststation in
Moskusoksclandel (scclion 12. Figs 29. 38). From this
gorge the detailed $Cetion (Fig. 48) is measured.

Thick"us. The thickncss of tlle unit has been estimalcd
IO c. 600 m in the Hogbom Bjerg - Sederholm Bjerg
area.

Lith%gy a"d uclilllt'IlWry $trllctllres. The formalion is
dominated by large-scalc trough cross-bcdded. fine to
medium-grained. broy,nish red sandstones. The sand­
stones ilre eharaelerized by abundilOl eross-scls Ihicker
than 1 m (Fig. 49). In Ihe upper few tens of metres of
the formalion fine-grilincd. green sandstones alternate
with the red l>andSIOnel>. Also in the Genvejsdalen area
and on Sederholm Bjerg green sandstones are impor­
t:lnl. Changcs in eolour (rom brownish red to green are
nOl always associaled wilh the bedding. bUl commonly

5J

oceur laterally wilhin the beds. mOSl pronounced in the
Genvejsdalen outcrop:. (Fig. 45). Thc colour ehanges
parallel lu bedding arc mainly aSCTibcd to reduclion
processcs in combination with ncaTby \'o!canie aelivity.

.... .

,

,

Fig. ~. Facies log from Ihe Langb;erg furmation in reference
section 12 in Moskusoksclandel (Fip 29. 38). a sarge c. ~ km
ESE of I-loclsbu FangslstDUon. Thc log is mcasurcd c. 200 m
belo.. tlle top of the formalIon Thc Io..cr 10 m of the logged
seetion are t)'pical of lhe formalIon. The upper c:. '7 marc only
locall) important. mostly IO the uppermost few tens of metres
of thc formation. Legend: Plate 2.



Fig. ~9. S:an<hloncs of Ihc
Langbj~rg FormalIon. dom­
maled by large·scalc cross·bed·
dmg. obscn'cd In il gorgc c. -I km
ESE of Hoclsbu FangslSlalion
(Sttlion 12, Figs 29. 38. 48).

f)1'/JOsiliofllll ('III'irOlllllems mul lH1flll'ocllrrell/s. The
L:lngbj('rg Fornwlion indie'IIC~ :lcolian dcposilion.
main ly of barctmnoid dunes (Olsen, IlJ93). Aeoli:1ll
:>andsheel dcposilion and ephcmcral sIrcam processes
also eonlributed 10 Ihe form:ltion. Fluvial deposits be­
come more com mon in Ihc upper few lens of ml.'lres of
Ihe form:uion. forming almost 5O~o. Pal:lcowind diree·
lions are nOTlh ards. palaeocurrclltl> In Ihe flu\'ial de-

prn.its :lre .... est ards (Olsen_ 1993).

8oltmlllrin. The 10lo\er boundar}. e'l[poscd in the
lI,·loskusol..sefjord :lrea (Fig. 45). il> dcfined b~' an abrupl
upward change from .... hile or grey sandstones and Io­
eall) conglomeT:ltes of the Sofia Sund Formalion to
bro.... nish red s:mdstones of thI.' Langbjerg Formation.
ThI.' lower boundOlry. expo~('d in castem Hjclmbja­
gene. is dcfined hy an upward change from green sand­
,tone:> of th(' Sofia Sund Formillion IO brownish red
S<lndslones of Ihe Langbjerg Formation. I-Iowe\'('r. on
the southern r,ICe of thc Hjdmbjergcnc an intcrfinger­
ing COnlael sccms IO ()('CUT. but IhIS"":IS only obscncd
from a dbtance The upper boundar). cxposcd in
Moskusoksefjord. is dcfincd at an uplo\ard change from
hro.... nbh red ,md/m green sandl>lones of Ihc Langbjerg
Formalion Io grey sandsloncs of Ihc Sofia Sund Forma­
lion (Fig. 15). except at I-Iogbom Bjerg. Here the
boundal) eXpo:>cd al .... estern I-Ioglxml Bjerg is difficult
to recogn;zc. II b defined by an up.... ard ehange from the
bro.... nlsh red pebhle frcc .;;mdsloncs of the Langbjcrg
Formation to lighIer red pcbbly :>andSlones of the Wat­
~on Plateau Membcr (Sofia Sund Formation). The con­
WCI is apPitrenlly unconformable, AI central Hogbom

Bjerg lhe Lmgbjcrg Formntion is unconforlllilbly o\'er­
lilin by a red cOllglomer:ltc af the Sofia Stind Formalion.
From Hogborn Bjerg lllc form'llion wedgcs oUllOwards
Ihe norlh with an inlcrdigitalillg conlacllo red and grey
s..1ndslOncs of Ihe Sofia Sund Formillion (Fig. 45). In
Hjelmbjergene the upper COnlaCI is defined bl a paral­
lel unconformily. This surface is underlain b) brownish
red sandSlOnes of the Langbjerg Fonnalion and ovcrlain
b} lighl grey ar redd;sh grel conglomerates and pcbbl}
s;mdslon~ of the Agda Dal Formation (Celsius Bjerg
Group: Fig. -15).

DlSlflblllio". The formation trops out in Ihe \'icinity of
Mo~kusoksefjord and m :m ilreil from Langbjerg IO

Hjelmbjergene in G:1U5S Hal\'u (Fig, -IS: Larsen,
1990a).

Gl'ological age. L1C~ of fossils in Ihis formal ion prohib­
lIS il prccise age determmation, The age mal be late
lI.'hddle De\onian Io carly Late De\onian

Barnabas Dal Formation
nclo\ formalion

II/Slor)'. The formation was indiealcd as P:ITl of 'Middle
Dc\'onian' an Ihc map of Koch & Haller (1971).

Nwne. Arter Barnab:ls Dal cast of Rodebjerg on south­
ern Ymcr ø (Fig. SO).
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Fig. S I The mounlam RodebJ­
erg on SOUlhcrn Ymer O. facing
Sofia Sund. TIus 1~ l)pe SCClion
18 (Fip 31. SO) for lhc B3Tnaba~

Dal FormaIlOll (BRO) and Ru­
dcbJcrg FormalIon (RB) and ref­

erence loCClion for Ille Sofia Sund
Forma\lon IIlghcst polIIt \isiblc
on R.x1cbJcrg IS c. 1300 m al1O\'c
sea le_cl.

TJ1~ st'ctiotl. The type $Celion is al Rodebjerg. soulhern
Ymer ø (scelion 18. Figs 31. 50. 51).

T/lidt/ru. Al Rodebjerg Ihrec wedges Oflhc formation
ha\c been mcasured having thickncsscs of 350 m. 50 m
and 20 m. rcspccl;\,cly (Fig. 5J).

Uth%gy u"d st"/iml'llfu'.... Slrllcturt's. Thc formation is
ch;.ractcrizcd by red fine and mcdium.graincd sand­
stOnes. In delai] the sandslones cxhibil 'In alternation af
red sandslones and varicgalcd red and rcddish grey
s'llIdslOncs. Dominant sedimentar)' slructures arc
lrough cross-bcddillg an a very l,llge sealc wilh individ­
uHI sets cOlllnlonly execeding l m in lhickncss (Fig. 52).
Suoordinalc scdimcntary struclurcs arc parallcllarnina.
lion and irrcgular laminatiOll. Thc cross-bcddcd units
are cithcr red or varicgalcd. wnere:ls Ine parallel lami­
nated and irregularly 1:lminated units are :llw:I% red.

()(!/JOsifionul t"lwirOIlIllt"nlS um/ JXII(J~ocllrrt"lIts.The for­

malion represenls mainJy :Ieoli:ln deposilion (Olsen.
1993). Migrating dunes were responsiblc for Ine major­
il} of Ine formation. represcmed b} Ihc ITOugh cross-

Fig. 52 Ver) large·scale lrough cross·bedding (pl:~ for
~:dc) IO lhc Barnabas Dal Formalion al t)pl: seetion 18 (Fip
31. SO) al Rlldr:hJcrg. Ymer ø The pholl>graph was (akcn c.
](J11 m abo_c Ihc DaSC of the formalIon Up is to lhe left; lhe
"CdlnlCnlS arc tilled to an almost \en,c:ll position



bedded parts. Aeolian sandsheets or interdunes were
also important contributors, indicated by the parallel
laminated and irregularly laminated units. Ephemeral
streams were of only minor importance. Palaeowind
blew from the southeast (Olsen, 1993).

Boundaries. Boundary relations were only observed in
detail at Rødebjerg (Fig. 50). The lower boundary is
taken at the base of the red sandstones resting on the
greenish grey sandstones with minor red sandstones of
the Sofia Sund Formation. The upper boundary is an
interdigitation with the Sofia Sund Formation (Fig. 51).
A c. 350 m thick unit of the red Barnabas Dal Forma­
tion is sharply overlain by a c. 100 m grey sandstone unit
of the Sofia Sund Formation. With a gradational contact
c. 50 m of red sandstones follow, taken to be a wedge of
the Barnabas Dal Formation. These again are suc­
ceeded with a sharp contact by 100 m white pebbly
sandstones of the Sofia Sund Formation. Ae. 20 m thick
unit of red sandstones follow, interpreted as a wedge of
the Barnabas Dal Formation. This sharply defined unit
is overlain by white pebbly sandstones of the Sofia Sund
Formation.

Distribution. an Ymer ø the Barnabas Dal Formation
crops out at Rødebjerg. an Geographical Society ø to
the south, the formation seems to thicken (Larsen,
1990a), but here no detailed sedimentological investiga­
tions were carried out.

Geological age. No fossils were identified from this for­
mation. As part of the Kap Kolthoff Group the age of
the formation is late Middle Devonian to late Upper
Devonian. Fish fossils of probably early Upper Devo­
nian age (Bendix-Almgreen, personal communication,
1990) in the stratigraphically younger Rødebjerg For­
mation may indicate a late Middle Devonian (Givetian)
age for the Barnabas Dal Formation.

Rødebjerg Formation
new formation

History. The formation name is adapted from Yeats &
Friend's (1978) 'Lower RØdebjerg Formation' and 'Up­
per Rødebjerg Formation' (Fig. 5). The formation cor­
responds to the main, red part of their 'Upper Rødebj­
erg Formation' on southern Ymer ø. It includes, how­
ever, also red, green and grey to white sandstones of
their Lower Rødebjerg Formation at Rødebjerg. To
avoid the use of one geographical name in several lith­
ostratigraphical unit names the early names are sug-

Fig. 53. Facies log from the Røde­
bjerg Formation at a locality c. 8 km
SE of Rumpen, Ymer ø (Fig. 50).
The log was measured c. 100 m
above the base af the formation and
shows the presence af fluvial sand­
stones without associated aeolian
sandstones. Legend: Plate 2.
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Fig. 55. Geological map of southwestern Hudson Land and northwestern Gauss Halvø showing the distribution of the Snehvide
Formation (Kap Kolthoff Group). Locations of sections 7 and 8 are indicated.

gested abandoned. an the map by Koch & Haller
(1971) the formation is partly indicated as 'Middle De­
vonian' partlyas 'Cape Kolthoff Series'.

Name. After Rødebjerg on southern Ymer ø (Fig. 50).

Type and reference sections. The type section is Rødebj-

erg (section 18, Figs 31, 50, 51). Detailed reference
sections are from the mountain immediately southeast
of Rumpen (Figs 50, 53) and Rødebjerg (Figs 50, 54).

Thickness. Only the basal part of the formation is pre­
served within the main study area, comprising a mini­
mum thickness of c. 900 m, measured on Rødebjerg.

J
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Fig. 56. The mountain Snehvide
viewed towards the NE. This is
type section 8 (Figs 28. 55) of the
Snehvide Formation (SH) and
reference section of the Sofia
Sund Formation (SS). The con­
glomerates are more resistant
than the sandstones and form a c.
130 m high cliff. The detailed log
in Fig. 57A was measured in the
cliff immediately to the right of
the centre of the photograph.

Lithology and sedimentary structures. The formation
was only studied in detail on Ymer ø. The formation is
here dominated by medium and fine-grained red, red­
dish grey and occasionally greenish grey sandstones.
Red mudstones form c. 20% of the formation at Rø­
debjerg (Fig. 54), but are absent in outcrops north of
Rødebjerg (Fig. 53). Sedimentary structures are trough
cross-bedding, parallellamination and minor irregular
lamination. From a distance the formation seems to be
entirely red, but lateral colour changes from greenish
grey to red are present on Rødebjerg.

Depositional environments and palaeocurrents. The for­
mation was deposited by a fluvial terminal fan system,
and by winds (Olsen, 1993; Kelly & Olsen, 1993).
Palaeocurrents were towards southeast and in this direc­
tion the proportion of aeolian deposits also increases
(Olsen, 1993). Fluvial deposits are mainly of braided
stream origin in the proximal part north of Rødebjerg;
in the distal part of the formation incrcasing amounts of
ephemeral stream and aeolian deposits occur. The aeo­
lian sediments were deposited as local sandsheets and
dunes. Palacowinds blew northwards (Olsen, 1993).

Boundaries. The lower boundary is defined by a distinct
change from white and grey sandstones of the Sofia
Sund Formation to red sandstones of the Rødebjerg
Formation. The upper boundary is not exposed on
Ymer ø. On Geographical Society ø and Traill ø the
formation seems to be conformably overlain by white or
grey sandstones of the Sofia Sund Formation and to
wedge out laterally into this formation (Fig. 50).

Distribution. The formation is exposed along Fladedal
on southern Ymer ø. It has also been mapped on Geo­
graphical Society ø and Traill ø (Larsen, 1990a), but
here no detailed sedimentological investigations were
carried out (Fig. 50).

Geological age. Fish scales of the Crossopterygian Pan­
derichthys indicates a probable early Late Devonian
age; although a tatest Middle Devonian age ean not be
rejected (Bendix-Almgreen, personal communication,
1990). The formation is probably partiy Givetian and
partly Frasnian in age.

Snehvide Formation
new formation

History. Outcrops of this formation in the Moskusokse­
fjord area were referred to as part of the 'Kap Kolthoff
Series' and 'Kap Kolthoff Supergroup' by Biitler (1959,
p. 50) and Nicholson & Friend (1976, p. 84), respec­
tively. The formation was partIy indicated as 'Middle
Devonian' and partlyas 'Cape Kolthoff Series' on the
map of Koch & Haller (1971).

Name. After the permanently snow covered mountain
top, Snehvide in Hudson Land (Fig. 55).

Type and reference sections. Type section is Snehvide
(section 8, Figs 28, 55, 56). Reference section is at
Torbern Bergman Bjerg (section 7, Figs 28, 55). De-



tailed reference sections are shown from Snehvide (Figs
57A-D), Torbern Bergman Bjerg (Figs 57E) and east of
Genvejsdalen (Fig. 57F).

Thickness. The thickness of the formation is c. 250 m on
Snehvide. On western Torbern Bergman Bjerg the for­
mation is up to c. 150 m thick and wedges out in the cliff
sections north of Moskusoksefjorden.

Lithology and sedimentary structures. The Iithology
changes gradually from conglomerates in the northern­
most outcrops to mainly fine and medium-grained sand­
stones, and finally very fine to fine-grained sandstones
in the southernmost outcrops of this formation (Fig.
57A-F). The conglomerates are dominated by scour and
fill structures, trough cross-bedding and parallellamina­
tion. The fine to medium-grained sandstones are mainly
trough cross-bedded, whereas the very fine to fine­
grained sandstones exhibit low-angle trough cross-bed­
ding and parallellamination, associated with desicca­
tion cracks. All sediments of the Snehvide Formation
are red.

Depositional environments and palaeocurrents. The for­
mation represents a fluvial terminal fan system (Olsen,
1993; Kelly & Olsen, 1993). The proximal part of the
system was composed of graveIly streams and associated
overbank areas. The main part of the system was com­
posed of sandy braided streams grading downstream
into braided channeIs with extensive interchannel areas,
characterized by sheetfloods. Also in these interchannel
areas and at the margin of the system aeolian processes
were acting, mainly resulting in small dunes. Palaeocur­
rents were towards the south, whereas palaeowinds
blew from the southeast (Olsen, 1993).

Boundaries. The Snehvide Formation forms a wedge
shaped unit within the Sofia Sund Formation, thinning
towards west and south (Fig. 55). The lower boundary
at Snehvide is taken at the base of the red conglomer­
ates of the Snehvide Formation resting on greenish grey
sandstones of the Sofia Sund Formation (Fig. 56).
Northwards the conglomerates onlaps the Precambrian
Eleonore Bay Group sediments and eastwards on the
conglomeratic Solstrand Formation (Vilddal Group;
Fig. 55). The top of the Snehvide Formation at this
locality is placed where the red sandstones of the forma­
tion are succeeded by grey sandstones (conglomeratic at
the base) of the Sofia Sund Formation. Further south­
west on Torbern Bergman Bjerg the Snehvide Forma­
tion, composed of red sandstones, interfingers over 20
m with green sandstones of the Sofia Sund Formation
below. The red sandstones also interfinger with grey

61

sandstones of the Sofia Sund Formation above, over a
40 m interval. Wedging out towards the west is clearly
observed at Torbern Bergman Bjerg (Fig. 58). East of
Genvejsdalen the red sandstones of the Snehvide For­
mation rest with a sharp contact on green and red tuffs
of the Sofia Sund Formation. Here the top of the Sne­
hvide Formation is not exposed. On Gauss Halvø near
Kap Kolthoff a wedge of the Snehvide Formation is
observed, wedging out towards the southeast. It is un­
derlain by green sandstones of the Sofia Sund Forma­
tion and overlain by grey sandstones also of the Sofia
Sund Formation (Fig. 55).

Distribution. The formation crops out in Hudson Land,
from Snehvide in the north to Torbern Bergman Bjerg
in the south. In Gauss Halvø the formation crops out
immediately north of Flett Plateau (Fig. 55; Larsen,
1990a).

Geological age. No fossils were found in this formation.
A tentative Givetian to Frasnian age is assigned to il.

Madsen Bjerg Formation
new formation

History . In Moskusokselandet the formation was in­
c1uded in the 'Kap Graah Series' by Butler (1959, pI. 3),
and in the 'Cape Graah Series' on the map of Koch &
Haller (1971). It was included in the Kap Graah Group
by Nicholson & Friend (1976). On Victor Madsen Bjerg
the formation was considered as part of the 'Kap Kolt­
hoff Series' (Butler, 1959 pI. 3) and the 'Cape Kolthoff
Series' (Koch & Haller, 1971), whereas the map by
Nicholson & Friend (1976, p. 8) is toa simplified to
show if the formation was included in their 'Kap Kolt­
hoff Supergroup' or Kap Graah Group. Sedimentolog­
icaI evidence (Olsen, 1993) shows that these sediments
may not be part of the Kap Graah Group but instead
included in the Kap Kolthoff Group as defined by us.

Name. After Victor Madsen Bjerg in Gauss Halvø (Figs
38,59).

Type and reference section. Northwestern part of Victor
Madsen Bjerg (section 11, Figs 29, 38, 59). The refer­
ence section is located in Moskusokselandet east of
Hoelsbu Fangststation (section 12, Figs 29, 38).

Thickness. The formation attains a maximum thickness
of approximately 150 m at Victor Madsen Bjerg.
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LiIIIO/ogy alld sl'l/illlelllary SIri/eli/res. The formation is
eomposed of line ;lnd medium-graillcd red sandslones.
dominalcd by trough cross bedding wilh individual sets
usu;llly exceeding I m in thickncss.

DI'!Josiliolla/ elll'irol/mem mil/ ptl!ai'OCllrrellls. The for-
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malion rcprcscnts acolian dune dcposilioll. Palaeo­
winds b1ew from tlle soulheast (Olsen. 1993).

BOl/lil/aries. At Viclor Madsen Bjerg the red pcbble
free s<lndstones of this formalion are boundcd bclow
and above by lighl grcy pcbbly sandSlOlIes of thc Sofia

E
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Fig. 57. Facies logs from Ihe Snehvide Formalion. A-D are from Ih.:: lype localilY. Snehvide in Hudson Land ill\l~lrnting Ihc
eonglomeralie lo.....er parI of Ihe formation :lllhis IOC'llilY. Co 60-80 m abovc lhe basc. A .....as mc.:.lsured in type scclion 8 (Figs 28.
55); B. C alld D \lere measured c. 1900 m. 2700 m and 3300 m soulh of A. respcclivcly. Correlalion ofsceliolls isshown bydashed
line. E. l:lCing enlircly composcd of S<1ndSloneS. is mcasured Co 100 m 'lbove the base uf lhe fOrmal ion in Moskusokselandel 8 km
NNE of Ihe delta of Genvejsdalcn (Fig. 55). F is duminaled by 'lcolian santISlOnes and Ille'lsurcd c. 30 m abovc lhe base of the
formation 3.5 km NE of Ihe delta uf Gcnvcjs(l:LlcJI. NOlleC the diffcrclIl $Calc in seetioll F. LcgcJld: Pl'lte 2.



Fig. S9. NOrlh"'cstern part af lhe
mounl;lin Victor Mad:>en Bjerg
faeing. Mo:>kuMlksdjord. Thi~ is
t)pe scetion II (Figs :N. 38) of
the l\"ad:>en Bjerg Formalioo
(MB). and a reference "Cetion of
tlle Sofia Sund FormalIon (SS)
mcludmg lhe W31.)On Plateau
Mem!Jcr (WP). The Kap Kolt·
hoff Group scduoenlS are o'er­
lam b~ Ihe Kap Gra,lh Gwup
(KG GRP). Ihg!Jc(1 potnt ofcliff
fXl: In Ihe right p;lrt of Ihe pho­
tograph I~ c. 950 m 300'e s.ca
1e.c1

Sund Formation (1-18- 59). In Moskusoksclandetthe red
pebble free sandsIanes af the Madsen Bjerg Formation
rest an darker red pcbbly sandstones af the Sofia Sund
Form'ltion. Thc top af the Madsen Bjerg Formation is
not cxposcd in Moskusokselandet. lhough a ehange in
eolour to grcy in thI,' scrcc co\cring the mounlain north
af Hoclsbu Fangststation may indie..te a tr..nsition to
Ihc Sofia Sund Formation (Fig. 38).

Dis/filmtioll. The formalion erops out only in Ihc
Mosku~okscfjord area: in Moskusoksclandct ;Lnd Gauss
Halv\) (Fig. 38).

Grologiml agt'. No fossils were found in this formation.
The position in the upper pan of thc Kap Kohhoff
Group indieates a possible Late De\onian age_

Midnatspas Fonnation
new fOrmalion

His/Qr)'. This formal ion was included in Ihe 'Cape
Kohhoff Series' on Ihe map of Koch & Haller (1971)
and in the 'K;rp Kollhoff Supcrgroup' by Friend et fil.
(1983. p. 9).

Fig. SIt The mountllin Torhern lJergm.lO
Bjerg in Mo~ku ..oksclandet 'ielloed from lhe
soulh. CT)~tlllline rod;~ (CRYST) in lhe een·
lre of tlle 'inher" are eo\'ered by pre-De"onian
sedlmenlS (1'05). Thes.c are ~ucccedcd by lhe
Sofia Sund Formalion (SS) "';Ih a wedge of
Ihe Sneh.-idc Formalion (51-1). Scetion 7 is
localed at Ihe mounlain ridge ("Ce al-.o Fig.
55), Thc Kap KollhoffGroup is toppcd by Ihe
red coloured and reSIS!:ant K3p Gr.lah Group
(KG GRP) gl\lng lhe naniC IO lhe mounlam
Rlxilop 1- red top). The hlghN polOl of the
Torbcrn Bergman Bjerg IS c. l-l((l m abo.e se3
le.e1



Name. After the pass soulh-e,lst of Hammeren in Gun­
nar Andersson Land. Ymer ø (Fig. 40).

0pe secliOIl. The mount ..in Heint]; Bjerg immediately
west af Z0010gdalcn (scction 15. Figs 30. 40. -tI). o
reference scclions wcrc mcasured.

TJrickl/ess. \Vest of Zoologdalen in Gunnar Andersson
Land Ihc thickness of thc formation has bcen estimaled
as approximately 500 m.

Lit/IO/og." Ul/d set/uI/elltu')' Slrl/elllra. Thc formalion is
composcd af ahernaling medium and line·graincd white
sandSlones and greenish black mudslones in beds 2-10
m thick (Fig. 60). The sandstoncs form 50-80% af Ihe
formalion and are dominalcd by trough cross-bedding
and parallel laminat ion. common1y exhibiting lateral
accretion bedding. The mudstones are parallel lamina­
ted.

Depositiolla/ elll"irOllments mul jXI/aeocllrrents. The me­
dium.graincd s.;mdsloncs were deposited as poinl bars
in meandcTing riwT'S. The mudSloncs represent Ihe as­
SCM:ialcd nood basins..... hcreas fine-grained sandstones
rcpresent creva.ssc splays (Olsen. 1993). Only one pa­
laeoc:urTent mC:lsuremcnt W:lS obtained from a medium­
grained s.;mdstone bed. indicating an castward pa1aeo­
current direct ion.

Bowult"ies. The formalion is cncloscd in light grey
sandstones af the Sofia Sund FormOltion (Figs 40. 41).
The lower and uppcr boundarics of the Midnatspas
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Rg. 60. Bedding charaCleriSlics of Ihc Midnatspas Formation
al type scclion 15 (Rgs JO. .w). r. 8 km .... est of Zoologdalen
near Dusen Fjord. Tabul:lr while sandstone bodics alternalc
with grcenish.black mudSlOncs. Thc sediments wcrc deposilcd
in a meander bd!.

,
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Formalion arc taken at lhc base af thc lowcrmOSI black
rnudslonc bed and al the IOp of lhe uppermOSI blad:
mudSlone bed. respeclhcly.

DistribllllOlI. The formation erops out bclwccn Mid­
nalspas and Zoologdalen <m Gunnar Andersson Land
(Fig. -W).

G"QI08ic~1I1 agr. No identifiable fossils wcre collccled
from lhis formalion. Thc position immcdialcl~ bclo"
the Kap Graah Group indicoltes. ho",c\cr. an Uppcr
Dc\onian (carly Farnennian) age.

Kap Graah Group

'-IisIOry. Koch (1929b) includcd the cnllre Devonian
succession in Ihe 'Cape Graah Formalion", Butler
(1935) llsed the narne 'K:!p Gnmh Serien' for the mainly
red sediments gcncnllly corrcsponcling to lhe gTaup as
110\\ dcfincd by us. Hc ~ubscqucntly rena med il the
'Kap Graah Series' (Buller. 1959) lmd Cape Graah Sc-

rics (Biltier. 1(61) (Fig. 4). Koch & l-laller (1971) uscd
the last suggc~tion in thcir geologic..1m'lp or ccntml eilst
Grecnland, b..scd on Butler's rnapping. FinllIly Nichol·
son & Fricnd (1976) 3pplied the n:tnlC Kap Graah
Group to the lithoslratigraphic unit (Fig:. 4. 5), ahhough
lhey ncver defined any conSlitucnt formations, While
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maintaining the main body of the previously defined
series/group the boundary delimitation of the Kap
Graah Group, as defined by us, differs in detail at
several localities (see below).

Name. After the cape in easternmost Gunnar Anders­
son Land, Ymer ø, where a complete succession of the
group is exposed (Figs 6, 43, 61).

Type area. Gunnar Andersson Land (Figs 6, 61).

Thickness. The maximum thickness of the group has
been measured around Zoologdalen in Gunnar Anders­
son Land, reaching c. 1300 m. The thickness decreases
eastwards and northwards. At Kap Graah the group has
been measured to c. 1100 m; on Smith Woodward Bjerg
750 m occurs and on Victor Madsen Bjerg c. 700 m has
been measured (Larsen, 199Oc).

Dominant lithology. The group is mainly composed of
trough cross-bedded fine and medium-grained red sand­
stones (Figs 62,63). Locally red and grey conglomerates

occur, mainly in the eastern part of the outcrop area.
Red and minor amounts of green siltstones commonly
occur in the western and central outcrop areas.

Depositional environments and palaeocurrents. The
group was deposited by three main types of depositional
systems (Olsen, 1993; Olsen & Larsen, 1993). Firstly
terminal distributary fluvial systems drained the border­
lands in the east and west, and transported sediments
transversely into the basin with a southwards compo­
nent. Secondly a longitudinal meandering river in the
interior of the basin transported sediments towards the
south during the main part of the group's history. Fi­
nally aeolian sand seas or ergs developed in parts of the
basin. Palaeowinds blew from the east.

Boundaries. The red sandstones and conglomerates,
and locally red and green siltstones, rest conformably
with a sharp contact on grey or yellowish white and
locally red sandstones, usually pebbly, of the Kap
Kolthoff Group in the entire outcrop area. The group is
overlain by red (generally darker but locally lighter)
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Fig. 61.



siltstones and sandstones of the Agda Dal Formation of
the Celsius Bjerg Group. This boundary is locally devel­
oped as an angular unconformity.

The positions of boundaries, as defined by us, differ
at several localities from those described by previous
authors. The lower boundary at the type section, Kap
Graah (Fig. 61), is defined as the base of the brick red
pebble free Udkiggen Formation (Kap Graah Group)
resting on red pebbly sandstones of the Teglbjerg Mem­
ber (Figs 42, 43; Sofia Sund Formation, Kap Kolthoff
Group). This is in contrast to Nicholson & Friend (1976,
fig. 15), who placed the boundary c. 400 m lower, at the
base of a vo!canic unit (their 'vo!canic division'), now
regarded as part of the Kap Kolthoff Group. Butler
(1955, fig. 10) placed the base of the group on top of the
vo!canic unit, where a red pebbly sandstone occurs, now
referred to as the Teglbjerg Member (Sofia Sund For·
mation, Kap Kolthoff Group; Figs 42, 43, Table 1).

Further west the lower boundary is defined as the
base of the red pebble free sandstones of the Udkiggen
Formation overlying pebbly sandstones of the Sofia
Sund Formation, which are either white (Udkiggen;
Fig. 64), dark grey (Rødsten; Fig. 72) or red (Blask­
bjerg). Nicholson & Friend (1976, p. 46) placed the
boundary, exposed in the coastline on northern Ud­
kiggen, at the base of the rhyolite c. 600 m below the
boundary as defined by us. At southern Udkiggen they
placed, however, the boundary as we do at the base of
the Udkiggen Formation (Nicholson & Friend, 1976,
fig. 19).

West of Zoologdalen (Fig. 71) and in Strindberg Land
(Fig. 61) the lower boundary is defined by an upward
change from grey or yellowish white (Strindberg Land)
pebbly sandstones of the Sofia Sund Formation to al­
ternating red, green and grey siltstones and sandstones
of the Zoologdalen Formation.

In western Gauss Halvø and on Rødtop (Figs 61, 79),
Moskusokselandet, the lower boundary is defined as the
base of the resistant red Udkiggen Formation resting on
white or grey, recessive pebbly sandstones of the Sofia
Sund Formation. This is in agreement with Butler
(1959) and Nicholson & Friend (1976) except for Smith
Woodward Bjerg (Fig. 78). At this locality the previous
authors placed the boundary several hundred metres
lower in the succession, at the base of the Watson Plat­
eau Member (Sofia Sund Formation, Kap Kolthoff
Group; Fig. 39, Table 1).

At Victor Madsen Bjerg (Fig. 65) the lower boundary
is defined as the base of the red pebble free sandstones
of the Udkiggen Formation resting on grey (NW part of
mountain) or red (E part of mountain) pebbly sand­
stones of the Sofia Sund Formation. Butler (1959, fig.
15) placed the lower boundary a few hundred metres
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lower, at the base of the underlying grey pebbly sand­
stone unit forming part of the Sofia Sund Formation,
exposed on NW Victor Madsen Bjerg.

At western Hogbom Bjerg the lower boundary is
defined at the base of the pebble free red sandstones of
the Udkiggen Formation resting on red pebbly sand­
stones of the Sofia Sund Formation. On south central
Hogbom Bjerg the lower boundary is defined as the
base of a red flat laminated pebble free sandstone unit
(getting conglomeratic higher up), the Rødsten Forma­
tion, resting on red cross-bedded pebbly sandstones of
the Sofia Sund Formation. The boundary at Hogbom
Bjerg is difficult to recognize from a distance. Butler
(1959, fig. 22, pI. 3) and Nicholson & Friend (1976, p.
77) placed the boundary on Hogbom Bjerg at an angu­
lar unconformity occurring internally in the Sofia Sund
Formation several hundred metres below the boundary,
as defined by us (Larsen, 1990d).

In Moskusokselandet between Rødtop and Hogbom
Bjerg the group is absent (Fig. 61). This is in contrast to
Butler (1959, pI. 3) and Nicholson & Friend (1976, p.
83), who considered the Watson Plateau Member (Sofia
Sund Formation; Fig. 38) as the basal part of the Kap
Graah Group.

Biitler (1955, fig. 15) and Nicholson & Friend (1976,
fig. 2) considered several red and grey outliers on Ymer
0, Geographical Society 0 and Traill 0 as part of the
Kap Graah Group. These outliers are now considered
as part of the Sofia Sund Formation.

At Celsius Bjerg (Ymer 0) and Rudbeck Bjerg (Geo­
graphical Society 0) Biitler (1955, fig. 16) and Nichol­
son & Friend (1976, fig. 24, p. 52) defined the lower
boundary of the unit where red pebbly sandstones rest
on grey pebbly sandstones. These rocks are now re­
garded partly as constituents of the Sofia Sund Forma­
tion and partlyas constituents of the Celsius Bjerg
Group (Fig. 6, Table 1; Larsen, 1990a).

The upper boundary of the Kap Graah Group is
exposed in central Gauss Halvø and on Gunnar Anders­
son Land (Fig. 61). On Victor Madsen Bjerg (Fig. 65)
this boundary is defined by an upward abrupt transition
from recessive red sandstones of the Rødsten Formation
to resistant darker red conglomerates (east) and sand­
stones (west) of the Agda Dal Formation (Celsius Bjerg
Group). A change in palaeocurrent directions from
SSW in the Rødsten Formation to NNW in the Agda
Dal Formation is also evident (Olsen, 1993).

At Sederholm Bjerg the Group is unconformably
overlain by the Agda Dal Formation. This angular un­
conformity was also suggested as the top of the unit by
Butler (1959, fig. 18) but redefined by Nicholson &
Friend (1976, figs 38, 39) as the base of the 'upper Kap
Graah Group' (now recognized as Agda Dal- and Elsa
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Fig. 63. Generalized sections
from the Kap Graah Group in
Gunnar Andersson Land. Leg­
end: Plate 2. Section 25 is type
section for the Zoologdalen For­
mation and Andersson Land For­
mation. Section 26 is type section
for the Rødsten Formation. Sec­
tion 27 is type section for the Ud­
kiggen Formation. For locations
see also Figs 61, 81.
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Dal Formations, Celsius Bjerg Group).
At Smith Woodward Bjerg (Fig. 78) the top of the

group is defined by the top of the red sandstones of the
Woodward Bjerg Formation overlain by the interbed­
ded red siltstones and sandstones of the Agda Dal For­
mation.

In central Gunnar Andersson Land, at Rødsten (Fig.
72), the upper boundary is defined as the top of the
interbedded red sandstone and siltstone unit of the

Rødsten Formation overlain by lighter red or reddish
grey sandstones and siltstones of the Agda Dal Forma­
tion. Also a change in palaeocurrent directions is in­
volved, being directed towards the SW in the Rødsten
Formation (Kap Graah Group) and towards the NNE in
the Agda Dal Formation (Celsius Bjerg Group) (Olsen,
1993; Olsen & Larsen, 1993).

On Heintz Bjerg, in Gunnar Andersson Land (Fig.
81), the upper boundary is defined by the upward tran-



Fig. tH. Northcrn p..rt of Ihc
nlountain Udkiggen. Gunnar
Ander.;son Land. fllcing KejscT
Franz Joscph Fjord. Thc coasull
expo~ure in lhe lower part of the
phOlogr.,ph i~ type scction 27
(Fig, 61. 63) of Ihc Udkiggen
Forrn;'lioll (U). (SS) Sofia Sund
Formation. (R) Rod,tCll Forma·
lion. (AGD) Agd;, D;d Form:.­
tiOl1 lUlU (ED) Elsa Dal Forma·
liun 3TC also sccn. Notice thc
prcscnce of a CO;I'I parallel f;lUlt.
Thickness uf 111l' Udkiggcn For·
mation at lhh loc'llity b Co 230 m.

,ilion from mainly red si1tstones of the Zoologda1cn

Formation (Kap Gr"ah Grollp) IO main ly lighter red

siltstones of the Agda Dal Formation. This ehange is
associated with ,I change in palaeocurrent direclions

from SSW in the Zoologdalcn Formation IO NNE in the
Agda Dal Formation (Olsen. 1993: Olsen & Larsen.

1993).

"
....~...

DiSlribll/ioll. The group erops out in sOUlhem and east­

cm Hudson Land. in Gauss HaIvIl and in Gunnar An­

dersson Land (Figs 6. 61). In contrastto Koch & H"lIcr
(1971). Nicholson & Friend (1976) and Friend l'/ al.
(1983) no rocks 011 Celsius Bjerg ,lre considered part of

the Kap Graah Group by liS. Il may be present on

Geographieal Society ø soulh of Rudbeck Bjerg and on

Fig. 65. Norlhwl'stern paT! of the
mounlaill Victur Madscn Bjerg.
imrncdiatcly SE of Fig. 59. S.::c·
liun 21 uf the Kap Graah Gruup
""as IlIcasured "bove Ihc K"p
Kolthoff GrulIl' (KK GRP) ;tlong
the Illoutl!;,in ridge in the middlc
uf lhe photograph (Figs 62. 63).
This is the reference scetion uf
thc Udkiggcn FOflllmion (U) and
R\l(hten ForIlIlliion (R). Thc
Celsius Bjcrg Group (CU GRP)
tops the mountain. Seclioll 29
(Figs 85. 89) wns measurcd illl­
IIlcdimcJy atx)\'c "Cction 21 along
lhe mountain ridgc. Ekvnliun
;11J.o\·C SC~l le\'el uf lIlO\lIltain ridge
in lhe middlc of the photograph
is c 1200111.
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Fig. 66. Facie~ logs from IIIe Ud­
kiggen FormalInn showing Ihe
domlnance of acohan slmd·
stones. A IS from I)'PC scclion 27
(Fip; 61. 63) In llle cooslal expo­
~un:s of norlhcm Udl.aggcn. It
..-as measurcd r. 2<XI m abo.·c (hc

base of Ihc formatIOn. B is from
reference SCCllon 28 (Fip 61. 63)

al Kap Gr.l3h. r. J(KJ m aoo_c Ihc
conlaet to llle Kap Kollhoff
Group. C is mcasurc::d al Ihc
lowcr boundary la Ihc Sofia Sund

Fomllllion (Kap Kolthoff
Gmup) in reference seclion 21
(Figs 61. 62). NW ViclOr Madsen
Ojcrg. Legend: l'lalc 2.

"

,

c

B

z, , Q ,
~

~ •« I
~ •
~ ~,..

o
~ ~.

z •
w •
" •Q •~

o

"
:!o~
~z~

O"o o "'''' o
':.:;:;~~ ':.:;:;~~ ...... 00• • • :>,.".... o-..

A

Traill ø (llITSen. 1990a). but has nOt bccn examincd by
us in thcsc arcas.

Udkiggen Formation
new formation

Geologictll ligt'. Numcrous finds of fossil fish suggCSI a
L;llc Devonian (Famenniim) age ofthis group (Friend n
al.. 1983).

SlIbdil'isioll.J. The group, ahhough aIready eSlablishcd
in 1976 (Nieholson & Fricnd. 1976). has newr been
formall) subdi\'ided. II is no~ subdivided into five for·
mations: Udkiggen Formalion. Zoologdalen Forma­
tion. Rodslcn Formation, Woodward Bjerg Formation
and Andersson Land Formation (Plalc I). These will be
describcd in turn below.

ffis/Ory. This formation was included in Kulling's (1931.
fig. 4) 'midmost red sandslOne series' and mapped by
Butler (1935. 1959. 1961) as part of his 'Kap Graah
Series'. It was indicated as part of the 'Cape Graah
Series' on the map of Koch & Haller (1971). It was
included in the Kap Graah Group by Nicholson &
Friend (1976), and the informal 'red arkosc division'
and 'division l' ~'ere assigned to it at thc Kap Graah and
Walson Plateau localities, rcspecti\·cly.

No",~. Arter the mountain. Udkiggen wesl af Kap
Graah on Gunnar Andersson Land (Figs 61. 6-1),
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from resiSl3nt rocks of Ihe Udkiggen Formalion IO re­
cessive rocks of thl' Andersson l:tnd Formation. In
caslem Gunnar Andersson Land Ihe Udkiggen Forma-

.. ••.... 00....... 0
~ ~ ....•

m

,
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Fig. 67. Facies Jogs from lhc Udtiggen Formiuion. A shows Ihe
dominance of flal·bed<k.--d acolian sandsiones. Subaqurous de·
posils arc only rcprescnlcd by cross·laminalions. a Ihin in·
InKlasl-nch bed and a massiH: bcddcd la)·cr. II is mcasurcd in
I)-pe: 5('("(100 27 (Figs 61. 63) al nonhcm Udkiggen. c. 36-60 m
abo\'e the base. B shovo'S a single largc acolian cross·SCI with
minor IRlrasclS. It IS mcasurcd c. 75-100 m abc)\"(' Ihe base of
lhe fonnation al reference section 28 (Figs 61. 631 al Kap
Graah. NOlicc Ihe differenl sca1c in bolh lags romp;ored IO Fig.
66. Lcgend: l'late 2.

LifJW/Ogy /lild st'llimt'llfury SlrllClllres. Thc formalion is
composed of fine to Olcdium-graincd red sandstones
wilh locally grey sandstone interbeds. Coarse-graincd
sandslone beds and sillstoncs also rarcly occur. Trough
cTDSS·bedding dominaics Ihis formalion with importani
contribulions (Iocally dominant) of flal lamination and
irregular laminalion. Locally \"ery large tabular eross­
sets witll trough cross-bedded intTa sets occur. Intra­
and cxtraformationa] c1asts are extrcmcly rare. The for­
mation is eharaclcrizcd by Ihe abundancc of large--scalc
Irougll cross-sets more Ihan I m in thickllCss.

Thickneu. Thc thickncss of Ihe formalion in Gunnar
Andersson Land is c. 350 m at K'lp Graah (including an
interfingering wedge of the RlKislen Formalion) and c.
250 m al northern Udkiggen. At Rodtop in Moskus­
ohcl:lIldet the formation is c. 100 m thick. AI Watson
Plateau in western Gauss }-l1llvl1 the unit measures c.

200 m decrcasing towards the easl. i.e. c. 150 m at Smith
Woodw,lrd Bjerg and c. 100 m at Victor Madsen Bjerg
(Larsen. 1990a).

BOlIl/durit's. The lower boundary of the Udkiggen For­
mation is definl'd by a change from grey. wllilC or
locally. at I-Iogbom Bjerg. Blaskbjerg and Kap Graah.
red pcbbly sandslones of tlle Sofia Sund Formalion IO
red. pcbble (ree san<lstones of Ihe Udkiggen Formation
(Figs 61. 64. 65. 72. 79). The upper boundary is defined
on Rootop (Fig. 79). in weslern and southern Gauss
Ihh'u and central Gunnar Andersson Land (Fig. n) by
an abrupt contacl to interbedded red. grey and minor
green SiltS10nCS and sandstones or tlle Andersson Land
Formation. and is commonly recognized by the change

Dt'/JOsi/iotlul t'tH'irOllmt'tI1S ul/d pulllt'ocurrems. The sed·
iments of Ihis rormation are at mosl localilies almost
l'ntircly aeolian (Olsen. 1993; Olsen & Larsen. 1993)
(Figs 68. 69). They are dominated by trough cross­
bedding of barchanoid dune origin and ..... inds blcw from
the east (Olsen. 1993). Individualtrough sets commonly
form p'lrt of up to 20 m thick composite sels of tabular
appeanlllce (Fig. 69) interpreted as composite dune or
draa deposits. The flat and irregular I;lmination was
rormed as s:mdsheets or interduncs.

Type and rt'ft'rt'tlCt' St'CliOIlS. Thc type scction is northcrn
Udkiggen (seelion 27. Figs 61. 63. &4). Rdcrenee see­
tions are localed al several localities in I-Iudson Land.
Gauss Halv" and Gunnar Andersson Land (seelions
19-23. Figs 61. 62. 65. 78. 79 and SCdions 26 & 28. Figs
61. 63. 72). Detailed rdercnce scctions are from norlh­
em Udkiggen (Figs 66A. 67A). Kap Graah (Figs 66B.
67B) and VietOr Madsen Bjerg (Figs 66C).
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Fig, 68. Acolb,n salldSlOncs af
Ihc Udkiggen Form:ltion:1l Roo­
Sien (SCl;"1I0n 26: Figs 61. 63). In
Ihc upper and lo..cr fI'lrt of Ihc
pholograph fl:'l-bcdding dom­
inates, '" Ihc middlc P;lrt a CQSCt

uf dongalC lrough cros;.-*lS IS
o~ned. Vie.... r.; lo... ards NNE.
Stnndbcrg Land and tIK.- \Valler.;·
hau:.cn Gletscher IS SC1:n In Ihl,'
background

lion intcrdigllatcs wilh grel and red pebbly sandslones
of thI,' Rodstcn Formalion (Figs -13. 61. 64. 69). On
Hogbom BJcrg Ihl,' (ormallon is o\erlain by red pcbbly
~ndstoncs ;md conglomcralcs af Ihc Rodstcn Forma­
lian. On \V Victor M3d~n Bjerg il is overl:.in by red
intcrbcddcd sandslones :md sillstoncs af Ihc Rodslen
Formation (Fig. 65).

Dis/ribUliOIl. Thc formalion trops out on R'KItOP and

Hogbom Bjerg in Hudson Land. in Gauss Hah'''. and
castem and central Gunn:u Andersson Land (Fig. 61).

GeQfogicul uge. No fossils ha\l~ becn idcntil'icd from this
formalion. Famennian fossil fish have. howe\cr. been
found (Friend ~l al., 1983) in Iloth Ihe underlying Sol'ia
Sund Formation and Ihe overlying R(K1slcn Form'llion.
and a Famennian 'lge (Lalc Devonian) is lhus also as­
signed to the Udkiggen Formalion.

Fig. 69. Bedding eharaeterislics
øf lhe Udkiggen Formulion (U)
and Ihc R,)dslcn Formalion (R)
at Kap Graah (secliøn 28; Figs
61. (3). The Ix>undary is c. 125 m
abo\e the base of Ihc Kap Graah
Group. Notice ttle 1....0 up to 20
m Ihiek composilc erass-sets or
labular aJ)pCarancc in the Udkig­
gen formation. Thcy were
formcd by large compound

duncYdraas.



Zoologdalen Formation
new formation

f1iswry. The sediments of this formation .....ere mapped
by Butler (1935a. 1959. 1961) as part af his 'Kap Graah
Series' and indieated on Ihe mllp af Koch & Haller
(1971) as parI af tlle 'Cape Graah Series' an Gunnar
Andersson Land and as part of Ihe 'Cape KolthoH
Series' on Strindbcrg L:md al KilP Ovibos. The forma­
tion eXpo!>ed in Gunnar Andersson Land was ascribcd
to the Kap Graah Gmup b) Nicholson & Friend (1976).
They placcd the Strindberg Land sediments in the 'Kap
Kollhorr Supcrgroup' but later in Friend ~I uf. (1983.
fig. JO) the) described the sedimenls as questionablc
Kap Graah Group dcposits.

T)'p~ tII,,1 r~fu~tlu s«110"5. The 1)'pC section is the
mountain Heintz Bjerg west of Zoologdalcn (seetion
25. Figs 63. 71. 81). The delailcd reference seelion is
also from lhis localit)' (Fig. 70).

LillIalog)' ol/(I s~diml''''ur}' s(rucmr~.s. The formation is
dominalcd b) red and green siltstoncs. Grey. red and
green sandstone beds locally form up to 60% of the
formation (Fig. 70). The sandstone beds are generally
lcss lh:m 1 m lhick. bUI may reach up IO 3.5 m in
thiekness. Thc siltslones are parallel laminatcd and
rarely cros!>-I:lminaled. Calcrele horizons arc commonly
ob~T\'ed. BiOlurbation is common. The sandSlones are
"ery fine to finc-grained and rarely medium-graincd.
Scdimentary structures inelude ITOugh cross-bedding.
parallel lamination :md cross·l:uninalion. Rootlct im­
pressions and desiccation cracks .lre com mon al the 10P

af sandSlone beds.

Deposiliol/uf elll'irOflmem alld fJlI11IeOCllrrenrs. Thc for·
mat ion was deposited by cphemerill slreams ilnd in as­
socialed cxlcllsivc Oood b:lsins. Pillacocurrcnls ilrc
southeastwards and the formalion probably represents a
lerminal fan system draining the highlands west of the
bOlsin (Olsen. 1993; Olsen & Ulrsen. 19(3).

Thick"ess. The formation is developed as wedges as
obscrved on Hcinlz Bjerg. where the most complete
succession is prcscrvcd. The cumulative thickness of
thcse wedges reaches 250 m.

Bom,darit's. In Strindbcrg Land (Fig. 61) and Gunnar
Andersson Land (Figs 61. 71) the lower boundary is
defined by an upward ilbrupt change from grey or yel­
lowish while pcbbly sandslOnes of the Sofia Sund For­
malion IO red. green and grey silts10nes and sandstones
of the ZOologdalen Formation. Thc formation interdig-

75

iUlIes with the Andersson Land Formlltion in Gunnar
Andersson Lillld (Fig. 61) and is rccognized by the
absence or metre·thick labular bodies of medium­
grained sandstones. eharacleristic of the Andersson
Land Formation. The Zoologdalen Formation is over­
lain by the Agd3 D:LI Formation in Gunnar Andersson
Land (Figs 61. 71. 81). Thc transilion is nOl associaled

Fig. 70. Facit:s log from thc Zoologda1en Formalion mcasurcd
c. 160 m atlll\"l: thl" ba~ of Ihc formalion in I)'pe scction lS
(Figs 63. 81). ""esl of Zoologdalcn in Gunnar Andersson Land.
lcgcnd: Platc 2.
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I-lg. 71. Thc lowcr parI orscclion
2S (Fig~ 63. MI) allhc mounlain
immcdiah:l)' weSI or Zoologda­
len. This is thc 1)'Jl'C .\.Celian af tht
7..oologdalen Formation and An­

dersson Land Formalion. 11Ic re­

SISlant sandslones af tht Kap
KolthoU Group (KK GRI') 3fC
o~crlalll b) tht mudstonc dom­
inalcd Zook>gdalcn Formation.
11It thickncss of Ihis IOllOcr unit

af .ht Zoologdalen Fonnation is
r. 175 m. Thc Andersson Land
Formation is dta~C'ri:l;cd by
labuhlf sandslOK bodtc$ aller­
naling ",ith mudslones. Thc ,-ic..'
is lo....-ards SE. thc Dusen Fjord is
seen In liIe bad:ground.

wilh a ch.mgc in sediment type. II is. howc\'er. recog­
nized by a slight change of (hc sil1SlOnes IO a lighter red
colour in thc Agda Dal Formalion. This change is asso­
ciatcd \\oilh a change in palaeocurrenl direclions from
SE in Ihe Zoologdalcn Formmion IO NNE in Ihe Agda
Dal Formation (Olsen. 1993: Olsen & Larsen. in press).
The 10P oflhc Zoologdalen Formalion is nOl exposed in
Slrindbcrg L:lnd (Fig. 61).

Dis/ribw;on. The formalion crops OUI only al Kap O\'i~

bos in Slrindbcrg Lmld and wCSI of Zoologdalen in
Gunnar Andersson Land (Fig. 61).

Geologicaf age. \VeS! of Zoologdalcn in Gunnar An­
dersson Land Ihc formalion is rich in fossil fish. e.g.
l'IJyl1o/epis (Nicholson & Friend. 1976. p. 47) indicaling
a Famcnnian age (Friend eilII.. 1983: J'lfvik. 1961).

Fig. 72. Thc ll\oulllain R"dSlcn
in GUUIl:,r AndCThSOll Laud. fac­
ing Kejser Fr:lIll Joseph Fjord.
Along the moun.:,in ridge. scc·
lion 26 (Figs 61. 63) was mea­
SlIred lhrough lhe Kap Graah
Group. The scclion is lype SCt­

.ion of the ROlhten Formation
(R) and reference scction of the
Udkiggen Formalion (U) and
Andersson Land Formalion
(AL). Thc Kap Gr.lah Group
o\'erlics Ihc Sofia SlInd Forma­
lIon (SS) of thi: Kap Kollhoff
Group and is itsclf o"erlain by
thi: Agda Dal FormalIon (AGD)
of IhI: Celsius Bjerg Group.
Thiekncs.s of IhI: Udkiggen For­
mallon IS ('. .JO) m.
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Rødsten Formation
new formalion

Fig. 73. Facies log from the Rodsten Formnlion 3\ reference
~clion 21 (Pigs 61. 62) on NW Victor Madsen Bjerg. Tllc log
wa~ mCllsured c. 175 m abo\'c the base of the formalion.
Legend: PlalC 2.

NiS/Of)" Tilis formation W.IS inc!udcd in Kulling's (1930.
1931) 'midmost red sandslone series'. It was includcd in
the .Kap Graah Series' by BUller (1935. 1959. 1961) and
indicalcd 3S part af the 'CilPC Graah Series' an the map
af Koch & Haller (1971). Nicholson & Friend (1976)
includcd the formation in the Kap Graah Group. wilh­
OUt llssigning any formal formation n<mlC to it. Thc
informal 'upper pebbly sandstone division' and 'grcen­
sponcd .md grey sandstone division' at Kilp Graah (Ni­
chalson & Friend, 1976. fig. 15) arc includcd in Ihc
form.llion.

Nmlle. Arter Ihe mounlain Rødsien in northcrn Gunnar
Andersson Land (Fig. 61).

Type IIlId reference seclions. The type seetion is Rødsien
(scelion 26, Figs 61. 63. 72). Reference sections arc

Fig. 74. Facics lags ilIuslraling inlcrbcddcd sandSlonCS and
sillsloncs ef lhc R0dslcn Formalion. A is from Iype seclion 26
(Figs 61. 63) al lhc mounlain Rodslcn and Il is from lhc
mounlain Blaskbjerg immcdialely soulh af Rexlslcn. BOlh logs
are mcasured c. 250 m abovc lhc base af lhc formal ion. Leg­
end: Plme 2.
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RØDSTEN
FORMATION
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Fig. 75. F~cic~ log from lhe Rodslcn Formation ,Il reference
scclion 28 (Figs 61. 63) al Kap Gra:,h. The Jog was mcasured c.
125 Il! abo\'c the base af the Kap Graah Group. Thc dom·
inance af trough cross·bcddcd pcbbly sandslones is rypkal af
the formation :11 this lOC'llity. Legend: Plat.:: 2.

from sevcral localitics in Moskusoksclandcl. Gauss
Halvø and Gunnar Andersson Land (scellans 21-24,
Figs 61. 62 and scction 28. Figs 61. 63). Dct:li1cd refer­
ence Stellans arc from Victor Madsen Bjerg (Fig, 73).
Rødstcn (Fig. 74A). I3laskbjcrg (Fig. 74B) and Kap
Gman (Figs 75, 76).

TIJickl1/'ss. Th.:: formation is c. 900 rn Ihick al R.Klsten
and 725 m plus 70 m (lowcr lying wcdgc) <lI Kap Graah.
In Gauss Halvø al Victor Madsen Bjerg Ihe thickness of
the unil has been measured 10 375 m in Ihe eas\, in­
creasing IO c. 575 m in the west.

Lilhology (Ind sl:f/imf'IIU1ry SlrUClllres. The formation is
dominated by medium to cO:Jl"Se-grained red ar reddish
grcy sanJsloncs (Fig. 75). Locally red pcbbly conglom­
erates dominatc (Fig. 76). AI some localities a high
proportion. or Ihe wholc formation. is composcd of red
intcrbcddcd fine IO rncdium-grained S:lndstoncs and
siltstones. domin,lled by Ihe sandstones (Figs 74. 77).
The sandstones are usually Irough cross-beddcd. locally
parallcllamillation is ,111 importani COllstilucnt. where'ls
eross-I;lmination is absent IO eommon. In certnin in~

tervals trough cross-bedding with translatent strata.
ehar:lctcrized by sets 0.5-1 m thick. is abundallt to
dominant. The siltstones commonJy display desiccation
cracks. The conglornerales are domin:lled by scour and
filt Slruclures and pilraltcl J'lmination. 1mbricalion is
Jocalty wcll-dcvcloped. Bas'lllie lav,.s arc cam mon in
thc formation.

Deposiliolllll I'I/l'irOllmell/.f lind !HI!aMcllrrellls. Thc
RødsIen Form<ltion was depositcd as lerminal fans and
alluvial fans (Olsen. 1993; Olsen & Larsen. 1993).
Alluvial fans occurred elose to the basin margin in Ihe
east. Thc lerminal fans oecurred furthcr into the basin
exhibi1ing s'lIldy braided Slream palterns in Ihcir proxi­
mal parts <Ind cphcmcral S1reams in 1heir distal paris.
PaJacocurrel11s are westwards and soulhweslwards in­
dicating draining of the highlands bordering the basin in
thc easl (Olsen. 1993). In the distaj part of the systcm
reworking of fluvial sands by acolian processcs was
common, though large dunes were rare. In Ihe proximal
part of the systems intereh:mneJ arC:lS werc sometimes
dorninated by acolian processes and dune dcvelopment.

Fig. 76. F;lcics log from the R0dsten Formation c. 350-415 m
abovc thc bascof the Kap Graah Group from refcrence section
28 (Figs 61. 63) at K:Lp Graah. Thc log shows the lower roarse­
lling upward p;lr! of a ooarsening·to-fining upward scquence,
intcrprctcd as an alluvial fan dcposil. Legend: Plale 2.



cv
o

~

® W L
m

"'«"'08- ........
",<D~~ .. ~ Cl

79

"
'i:;:O. -----'-- 11.,' . -:::::.----- CV.....
~Y'-; -~ CV-

l
0
0

"
®

®

&3 " CV

~
®

~...
CD ®

~
®

~

®
® 0

CV

0
0

0 0
o

~ 0

" Q!!

~
®



1«,

Pal:Lcow;nd~ ;ITC from thc cast·norlhcaSI (Olsen. 1993:
Olscn & L:'Tscn. 19(3).

BOlln(/(lr;l's. At H6gbom Bjerg in Moskusoksclandct
Ihc lo"cr boundary is Ch:lT:IClcrizcd by lin upwiud
abrupt transition from red recessive $.'lndstoncs of Ihe
Udkiggen Formation (y,cMcrn Hogbom Bjerg) and S0­
fia Sund Formation (caslcrn Hogbom Bjerg) IO red
resistant pcbbl) sandslones and conglomeratcs of thc
Rl)dstcn Formalion. Thc IOP uf Ihc formation is nOl
cxposed on H6gbom Bjerg (scelions 23. 24: Rgs 61.
62).

AI and immcdialcl) easl of Victor Madsen Bjerg
(Fig. 61). Gauss I-Ialvo. Ihc lowcr bounclary is dcfined
by an abrupt tnlnsilion from finc-graincd rcd acolia"
sandslones bcloy. (Udkiggen Formalion) IO red mc­
dium-graincd sandSlones and conglomcr3lcs abcwc
(R,K1stcn Fonnalion). Sihstoncs are inlerbedded with
thc sanåstones in Ihe basal parI of the formatmn in
weslem Viclor Madsen Bjerg (Fig. 65). The formation
is conrormably o\erlain b) the Agda Dal Formation of
Ihe Celsius Bjerg Group at Victor Madsen Bjcrg. Lillie
change in litholog) is in\·ohed. but Ihe transition is
clearly idcnlifiablc in Ihe field as an upward abrupt
Iransition from rcccssi\e red S<1ndstones IO resislant
darker red conglomeralcs (easI) and sandstones (wesl).
Also a change in palaeocurrenl direclion is invol\'ed.
SSW in Ihc RIKlsten Formalion, NNW in the Agda Dal
Formalion (Olsen. 1993). A basallie lava, up IO 15 m
thicl.. occurs immediately ;lbove Ihe ooundary on west­
emmOSI Victor Mlldscn Bjerg (Larsen. 1990a, b). On
Scderholm Bjerg, e<lst of Victor Madsen Bjerg, the

!orm:llion is unconformably ovcrlain by the Agda Dal
Formation (Fig. 61).

In eilStem Gunn.lr Andcrswn Land the pebbly grey
and red sandstones of Ihe R,K1slen Formation inter!­
inger with red pcbbIc free sandstenes ef the Udkiggen
Formalion (Fig. 43). The Rodslen Form'ltion is partly
conformably and pilrlly unconformabl) o\erlain by red
sandstones of the Agdil Dal Formation. In central Gun­
nar Andersson Land, at Rooslen (Figs 61, 72). the
Rodsten Formalion pilrlly O\erlies and pilrtly interfin­
gers wilh the Andersson Land Formalion. Lithalog­
ieally these IWO formations ilre almest idenlical. The
Andersson Land Formalion ean, howc\er. be distin­
guished b) Ihc slighIl) clarker colour and prcscnce of
1.5-7 m Ihick tabul<lr units of laleml accrelion bedding
in Ihc sandstones. The uppcr boundal) of Ihe Roosten
Formation is obscT\cd at Rooslen (Fig, 72), Here it is
concord;lIltly o\erlain by the Agda Dal Formation. Thc
formations lire ef idenlicallilhology, composcd af fine
to medium-grained sandstencs assockned wilh 5-10"'0
sihSloncs. The colour is, howe\er. slightly dirfercn!.
being lighIer rcd or reddish grey in Ihe Agda Dal For~

mation compared IO Ihc Rodstcn Formation. Also a
ehange in p;lIaeocurrent dircclions is invol\cd, heing
dirccled lowards the soulh.... cSI in Ihe RIKlslen r"OTlna­
lion and towards the north-northe3st in Ihe Agda Dal
FQrmation (Olsen. 1993; Olsen & Larsen. 1993).

DiSlriblltiOl1. The Rodsten Formalion i~ exposcd in easl­
cm Moskusoksclandel. central Gauss Hal\'~), castem
and central Gunnar Andersson Land (Fig. 61).

Fig. 77. Bedding charaetcrislics
ef lhe RodSlcn Formation al type
scclien 26 (Figs 61. 63), thc
mounlain Rodsten in Gunnar
Andersson Land. The sediments
llrc dominalcd by lhin beds or
sandSlone alternaling \lo'ilh thin­
ner sillslene beds. The uppcr c.
10 m or Ihe elin are dominated by
ae<>tian sandstone. The eliff races
Kejser Fraru Joseph Fjord and
lop or chfr IS c. &Ul m abO'o'e llle
base or Ihe rormalion.



Fig. 7K, South"c~t" .mJ fl.ein~chff

\lf the maunwl1l Smil h Wood" ard
Bjerg. GlIU~~ Ilaho. ~h()"ing \Cc·
lion 20 (Figs 61. 62) lind lo"cr p:lrt

af ~lion JO (!-igs 8.~. 89). Thc
ridgc i~ lhe I)PC scrllon for llle
Wood"ard Bjerg Formalion
(1,1,'1,1,'8) and rcfercOCl: SCclion (IO
lhc lefl of poolograph) for lhc Ud·
liggen and AndcrsMln lnnd For­
mallon~ (U and AL). and alsa ref­
erence SCCllon for Ih<: Agda Dal
Formation (AGDI and Elsa Dal
FormallOfl (ED) uf th.e Cclslus
Bjerg Group (CD GRP). The
Ama Dal FormallOfl (AD) and
Wimans BJcrg Formation (WB) of
lhc Cclsius Bjcrg Group arc alsa
obsc.... cd as ....cll as pari of lhc
Sofia Sund FormatIOn (SS) of 1M
Kap Kollhoff Gruup (KK GRP).
KG GRP; Kap Graah Group.
Ma'Imumchffhelghl IH. 1200m.

Geologicuf (I8e. FOl>sil lish of Famennian age have becn
idenlified in this formmion (Friend el al.• 1983).

Sflb(/i,·isioIlS. The formation is not subdivided. The con­
glorneratic allu\'ial fan deposits may be defined as mem­
bers or indcpcndcnt formations. as well as the dom­
inantly aeolian S:lIIdy inlerehannel deposils. Thesc eon­
stituenl units were. howcvcr. insufficicntly defined and
mappcd in the field. and further investigations are
needed for idenlification af these probablc members or
formations.

Woodward Bjerg Formation
new formation

History. This formation was included in Kulling's (1931.
fig. 4) 'upper red sandstone series'. in Butler's (1935.
1959. 1961) 'Kap Grauh Series' and also in Nicholson &
Friend's (1976) K'lp Graah Group. It was shawn as part
af the 'Cape Graah Series' an the map af Koch & Haller
(1971).

N(mle. Arter Smit h Woodward Bjerg. southern Gauss
Halvo (Fig. 61).

Type sttfi01l. The Iype seclion is Smith Woodward Bjerg
(seelion 20. Figs 61. 62. 78). Reference seetion is Roo­
lap (seclion 19. Figs 61. 62. 79). No delailed reference
scctions were measured .

•
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TllickndS. Al Smilh Woodward Bjerg on Gauss Hah'o
the formalion is 450 m thick. The Ull11 measures c. 100
m of ROOIOP in western Moskusokselandel (Larsen.
1990<).

Lil/wlog)' amt sedimell/ar)' SlrflClllres. The formation is
composcd of red fine to medium-grained sandSlOnes. II
is character;zed by the abundanee of parallel lamin;l­
lian. generally forming 30-50% af the formation (Fig.
;m). Also eharacteristic is the presence af trough and
plamu cross-bcdding in single selS 0.5-1 m thick. rarely
up IO 4 m thid:, forming 4()-50"1" af the formation.

DefJOsiliOllll1 1!/lvirOI1lIl/!Ilt mul plllt,eoCllrrems. The
Woodward Bjerg Formation is acoli'lIl in origin. with
only c. 10% fluvial dcposits. It was depositcd as smal!
s;lIldsheets and barchllnoid dunes (Olsen. 1993). Palae­
owinds blew from Ihe cast-norlhe.lst.

BOlllldaries. The lowcr boundary is placed where the
solid red sandstones or lhe formation overly the al­
ternuting red sandslones and siltstones of Ihe Anders­
son Land Formalion. The IwO formations contrasl in
that the Woodward Bjerg Formillion is generally resist­
anI. whereas the Andersson Land Formalion is gener­
ally recessive (Fig. 79). In Gauss Halvo the upper
boundary af tlle formalion is marked by the base of the
first siltslone bed in the interbcdded red sandslones and
siltSlones of Ihe overlying Agda Dal Formalion. At
Roolop (Fig. 79) Ihe Woodward Bjerg Formation is
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Fig. 79. Tho:: mounlam Rodtop in
,,·cstern IludSoOfl Land. viev.cd 1G-­

wards thceasl. Scc1lon 19(Figs61.
62) v."'aS measured .mmedi:lICI)' 10

Ih.:: Icrt of Ihls phOlograph. 11le
re«ssive deposits or thc Kap
Kolthorf Group (KK GRP) lire
O\erlam by IIIe rcsistant deposils
or lhe Udkiggen Formalion (U)
and Woodv.ard Bjerg Formalion
(WW8). An mlco·cmn,. lhm re­

cessi\c Unit I~ mterpreted as thc
Ander$Son Land FormalIon (AL)
although al SCCltOn 19 Ihis unit is
poorly clCposcd, Thc rcccssi\'c
v.hitc sandSIOIlCS lopping lhe oul·
erops may lJ.c parI of lhc Celsius
Bjerg Group(CB GRP?). bllllhc~'
are ver) poorly cxposcd. Thc
Ihicl;n...s~of lhc Kap Granh Group
scdlmcnh(U + AL + WW8) ise.
210 m.

abrupt ly O\crtain by lighl gr(')·. pcbbly• fine to medium­
graincd saooslOnes. Thcse dcposils arc highly wcath­
credo and a definitc a~ignmcnt to a formalion is nOl
possiblc. The mosl likcl) interpretation is assignmenl IO
lhc RodSlcn Formation or Ihc Agda naj Formalion.
Thc Wood\loard Bjerg Formalion. in gener.d. is inter·
prclcd IO intcrfinger .... ith thc RodSIc" Formalion to­
w.lrdl> thc nOrlh. SQulh and cast. allhough these transi·
lional zones have nOl bccn studicd.

Distribll/;Oll. Thl' formation efops oul on RudlOp in
western Hudson Land c10se to Nordfjord and on Ren
Plateau. Watson Plateau and $milh Woodward Bjerg in
GauM Hal'" (Fig. 61). It is unccnain .... hClhcT the for­
matIon IS present on Scdcrholm Bjerg and Victor Mad­
sen Bjerg. as shown in Fig. 61. bccausc thc rocks ha\'c
only bcen studied from a distance.

G~oIogicalag~. No fossils h:l\c bccn idcnlificd from this
formation. It is bclic\'cd IO bc Famcnnian in age like the
rest af thc Kap Graah Group.

Fig. SO. Typw;al flat-bedding and
relatl\"d) small sol.ual) cross·scts
in acolian sandslOflCS of Ihe
Woodv."lIrd Bjerg Formation at

t)'pe scellon 20 (Figs 61. 62).
Smith Woodward Bjerg. Ham·
mcr for seale.



Fig. 81. Vcrtil,'~,1 :lcrial pho­
IOgr<lph of Ihl,' mounl:1in
1-lciOll Bjerg immetli:llcly
... esl of Zoulogdall,'n in Gun·
nar Andcr$:>On Land shu... mg
Ioc-.. llon of loCl,'lion 2S (Fig.
6J) m lhl,' K:lp Grnah Group.
11u: lo...er antl uPflCr p~Irls of
lhc loCC'\lIm arc md"aled and
CtKrelaled by a dlshnel (ar­
ro....ctl) !>:IndslOllC bod) Thc
<;eehon IS Ihl' Iype scrllOn of
ItIe Andersson Land Forma­
1I0n (AL) and reference scc·
lion uf lhl' Zool~kn for­
malion (Z). 11Ic Kap Graah
Group rC5.l'> on Ih<: \hdnat­
spas FormallOfl (M) and lhc
Sofia Sund FormalIon (SS)

mcludmg Ih<: BlasL:bJerg
Mcmbcr (B) uf Ih<: Kap
Kohhoff Group. l1Jc Agda
Dal FOrmallOn (AGI» o\er­
Iles tlle Kap Graah Group.
Cop)"nghl Korl- O!- Malnkd·
sl}n:!>en. Dcnmark. TOUle
8RflM. 00 126-1 (A2OlVIl7)_ ..... --......... -- ...--- '-- ..... \"'-"..., \

\,
\ M... ...
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Andersson Land Formation
new formation

Hi~·fOry. This formalion WllS includcd in Kulling·s (1931.
fig. 4) 'midl11ost grey sandstone series' and in Butlcr's
(1935. 1959. 1961) 'Kap Graah Series' lind indieated as
'Cap Graah $erics' Oll Ihe map of Koch & Haller
(1971). II forms pari of Nicholson & Friend's (1976)
Kap Graah Group.

Naml'. After Ihc pcninsula. Gunnar Andc~n Land.
northcrn Ymer ø (Figs 6. 61).

.-

Ty1J(' {lild rl'!rrell('1! SI!Clioll~·. 111e lype seelion is Ihe
mounlain iml11cdialcly wesl of Zoologdalcn in Gunnar
Andersson Land (seelian 25. Figs 61, 63. 81). Reference
scelions are from Rodslen (scelion 26, Figs 61. 63. 6--l)
and Smilh Woodward Bjerg (seelian 20. Figs 61. 62.
65). Dctailcd seelinns are measured wesl af Zoolog·
dalen (Fig. 82) and on Rodslcn (Fig. 83).

Thickm:ss. The Ihickncss of Ihe unit is measured as c.
1000 m on thc mounlain iml11cdiatcly wesl of Zoolog­
dalen in Gunnar Andersson Land. The thickncss de­
crcases draslieally easlwards IO c ISO m al Rodslen in



Fig. 82.."" Oppo!/ft ptlgt for fiK/It? lUl.
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A ,,
I

Deposi/iol1l1l Cl1l'jrOlllllCIl1S mul pal(/eoc/l"el11~'. Thc tab­
ular sandSlOnes reprcscnt point bar deposilion in a

Fig. 83. Facies log from Ihc Andersson Land Formation al
reference scclion 26 (Figs 61. 63) al R,l(\slcn. A is mCllsuTCd c.
20 m abQvc the base and Il is mcasurcd c. 125 ni abovc thl.' base
of lhe formation.

Gunner Andersson L:md and c. ISO In al $milh Wood·
wart! Bjerg in Gauss Halvø (Larsen. 1990c).

Li/hology {Ind sctlimcl1lllr>, Slrl/elures. This formation is
composed of alternating fine to medium-grained tabular
s<lndstones. 1.5-13 m thiek. and siltstolles with associ­
;\Icd vcry fine-graincd sandstone beds (Figs 82. 83). Thc
tabular sandstoncs are lll11inly light red <lnd character­
izcd by lateral llccretion bedding with component
tTOugh crass-bedding lind pllr<lllellamination. OcclIsioll­
ally Ihese sandSIOlles are grey or greenish grey. The
siltstones with associated sandstolle beds are rnainly
dark red. with rare occurrences of grey <lnd green beds.
The proportion of sandslOne IO sillslOnc vllrics signif­
icantly in the outcrop area.
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Fig. 81. Facies log from Ihl.' Andersson Land r-ormation fleur
type scclion 25 (Figs 63. 81). wes! af Zoologdalen in Gunnar
Andersson Land. [\ shows Ihc (ypieal dCllcJopmcnl of tabular
sandstOI\cS with latent! accrdion bedding. associ~IICd wilh sill­
stones and Ihin santlSllmc beds. Thc log was mcasurcd in a

ravine facing Duse" Fjord (bclaw Ihc [eller 'Z' wilh 1m arrow
in Fig. 81) lind siliris c. 80 ni abovc Ihc base nf Ihc formation.
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rncandcring river. The siltstonc~ and ver)' finc-graincd
s;lnd:.toncs were dcposilCd in Ihe ildjaccnt 1100d basins.
PlllacO(urrcnls from Ihe point bar dcposits indicalc thai
lhc ri\'cr l10wcd toward~ lhc SQulh-soUlheaSI (Olsen.
1990. 11)93. in prcss: Olsen & larsen. 1993).

801ll1l1{/,;~s. Thc base and top of Ihe formation in Gau:.s
Hal\o :lOd on R'KItOp. lITe dcfincd by the b;lsc of the
firsl sillslonc bed ;Lnd top of the laSI sillSlone bed.
rcspccli\cl} (Figs 78. 79). In thesc arcas the formation
rests 00 Ihe rcsiSHJnI sandSlOnes of lhe Udkiggen For­
malion and is O\crlilin by lhe rcsisltlnt s,;mdstoncs of Ihe
Woodward BJcr~ Formation. T~ Andersson Land For­
mation ilself is reccsst\C at sc\cral localitics in thesc
arcas.

On Rud~lcn (Fig. 72) Ihe formation is likewise de­
fincd b) lhc base ofthe firsl siltstonc rcstingon the solid
!kIndstonel> of the Udl.iggcn Formation. The upper part
of the Andersson Land Formation at this localit} is
partI} interdigil'lting wilh. and parti} o\'erlain by. the
RIKlslen Form:uion (Fig. 61). Lilhologically thcse IWO
formations are almost identical. Thc Andersson Land
Formation can. ho....e\er. bc dislinguished by the

slightly d:Hker colour and prescncc of 1.5-7 m lhick
unils of lateral accrClion bedding in lhe S<lndstones.

Tht' formation intcrdigitates with the Zoologda1cn
Form:llion .... C!>l of Zoologd,llcn in Gunnar Ande~n
Land (Figs 61. 82). It is idcntificd b} the prcscnce af
several melres thick. l..bular s:md!>tonc bodics. whieh
are ament from thc Zoologdalcn Formalion and b} Ihe
highcr proportion of S'lndstone IO siltslonc. compared
with the Zoologdalen Formation.

Distribu/ion. Thc formalion erops out on Rodlop in
t\loskusoksdandet and In cenlral Gunnar Andersson
Land (Fig. 61). In Gauss Halm Ihe unit has bcen exam·
ined on Smith Woodward Bjerg. A unit ofsimilar reces­
she appearance QCCUf$ on F1eltJWat~n Plaleau. This
may bc the Andersson Land Formalion. bUI il was nOl
\'isilcd in Ihe field.

Geofogicof agt'. Idcntifiable fossils .... ere nOl found in
this formation. A Famcnnian age is assigncd to it be­
C"'.luse sediments slfatigraphically both abo\e and bclow
Ihis formation contain Famcnnian fossils (Fricnd ('/ af..
1983).

Celsius Bjerg Group

His/ory. The group .....a!> original1y named 'Mount Cel­
sius Serie!>' by Butler (1935. 195·L 1959. 1961 )(Figs 3, 4)
and indic.. ted al> such on the map of Koch & Haller
(1971)(Fig. 4). Lller Nicholson & Friend (1976) rc­
namcd it 'Mount Celsius Supergroup' (Figs 4. 5). It
includel> part~ ofthe upper Kap Graah Group as defincd
by Nicholson & Friend (1976) (Fig. 4). Il also inc1udes
oUlerop!> previously referred IO as Clrboniferous (KulI­
ing. 1931; Koch 8:. Haller. 1971). Thc rank ofthe unit is
propo~ed eh:ll1ged to group slatus. bceause anc af the
two conSlituent groups. the 'Gronlandilspis Group' (Ni­
cholson & Frie",1. 1976) WitS nevcr subdivided inlo for­
mations by them. Finally Ihe name is suggested changed
IO lhe official geographie n:tme; Celsius Bjerg, inslead
of lhe English lr.. nsl.llion. previously used. The names;
'Remigolcpi!> Group' lind 'Gronlandaspis Group' (Ni­
chol-.on & Friend. 1976) (Fig. 5). uscd for parts of the
Cc1siu!> Bjerg Group. are l>uggestcd :Ibandoned liS Ihey
are mixtures of bioslraligraphic and lilhoslraligraphic
nomenclalUre. The names wc re original1} introduced as
'Rcmigolcpis Series' and 'Gronlandaspis Serics' by
Sii\e-S6dcrbcrgh (193-') and Ja",ik (1961) (Figs 3, ~),

:lOd correspond to Ihe Aina Dal. Wimans Bjerg and

Brilla Dal Formations. ,IOd the Stcnsio Bjerg and Har­
der Bjerg Formation!>, respeclively.

Naltlf.'.. Artcr the mountain. Celsius Bjerg. an southcasl­
cm Ymer ø (Figs 6. 85. 87).

Type IIre(l. South central Gauss H:llvø (Fig. 84).

Tllick"ess. On Gauss Halvolhe group rcaches ils maxi­
mum prcscrvcd lhickness of aboul 1550 m :tlong the
south eOllsl ,H Stensi6 Bjcrg (Fig. 89). Thc lhickncss
decrcascs e:lslw:lrds IO only c. 3(10 m at Obrutschew
Bjerg. On Celsius Bjerg the maximum prcscrved lhick­
ness is c. 1150 m (L.. rscn. 19'Xlb. d).

Domimllllli/1l%gy. The group forms a gross rining IO
coarscning upw:lrd succession (Fig, 89). The lower part
of the group. a few tens IO hundred!> of metres. com­
prises mainly sandslones .... I\h onl) loeal siltsloncs and
conglomcnlles. Tlle lo.... ermost sandstones are red.
O\'crlain by a unit of mainly grey sandstones. Thesc
sediments are suceeedcd by a fe\\ hundred menes thick
unit mainly composcd of sillSlones. Tbc siltsloncs are
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o 2 3 4 5 km
L'_-'---_....1.'_--1-'_-'-I_-',

Fig. 84. Detailed geological map
of the southwest coast of Gauss
Halvø showing the local distribu­
tion of the formations within the
Celsius Bjerg Group and the
Harder Bjerg Formation. This is
the type area of the Celsius Bjerg
Group.
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dominantly red with green and grey beds. Very fine and
fine-grained sandstones are associated with the silt­
stones. Finally a succession of mainly yellowish grey
sandstones forms the upper part of the group topped by
a few metres thick black shale unit.

Depositional environments and palaeocurrents. The
group is mainly of fluvial origin (Olsen, 1993). All sand­
stones were deposited by rivers, mainlyas point bars in
meandering rivers. The siltstones and shales were de-

posited in flood basins and lakes. Palaeocurrents are
generally northwards.

Boundaries. The group rests 10caJly unconformably on
the Kap Graah Group and Kap Kolthoff Group (Figs
43, 87, 92). The upper boundary is conformable and
defined as the top of the upper black shale unit overlain
by red, white and grey sandstones of the Harder Bjerg
Formation.
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Fig. 85. Geological
map of Gauss Halvø,
Gunnar Andersson Land,
Celsius Bjerg, Geographical
Society ø and northern Traill ø
showing the distribution of units of the
Celsius Bjerg Group and the Harder Bjerg
Formation. Location of sections 29-34 (Fig. 89)
are indicated. For detailed maps af the distribution
of formations within the Celsius Bjerg Group, the
reader is referred to Fig. 84 and Larsen (I990a,b,d).
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D;striblll;OIl. Thc group erops out in southcrn Hudson
Land, central Gauss Halvø, central and eastern Ymer ø
and central Geographical Society ø (Figs 6. 85: Larsen
(!/ a/.. 1989, Larsen. 1990a).

tion and Obrutschew Bjerg Formation. The descriptions
of thc formations in the neXI stelions are ehronologieal.
starting with the oldesl and ending wilh tht youngest.

Geologicuf ugt'. Fossil fish, espccially thc antiarch Remi­
8o/~pis and lht llrthrodire Grolllullduspis, are common
in the group. indicating a Famenniilll age af the sedi­
menlS (Jarvik. 1961; Friend ~l al.. 1983).

Sflbliil'isiotU. The group is subdivided into seven forma­
lions (Plate I). including the Agda Dal Formation, Elsa
Dal Formalion. Aina Dal Formalion. Wimans Bjerg
Formalion, Brilla Dal Formalion. Stensio Bjerg Forma·

Agda Dal Formation
new formation

HislOry. Originally tilis formation formed pafl af Kuli·
ingOs (1931. figs l. 3) middle grcy sandslone series and
Bliller's (1935, 1959. 1961) 'Bassischichtcn dcr Mounl
Celsiusscric· (Figs 3..1). Parts of il werc. ho.....c\'cr. in­
dudcd as 'Cape Gr.lah Series' (Fig. 4) an thc map af
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Fig. 86. The Agda Oal _alle) in
Gauss Hah'l) (see 011'>0 Fig, 84).

Section 31 (Figs SS. 89) Wali mea·
sured to lhe Idt (.... cg) of lhc
vallC) (Nalhorsl BJerg). This St."'C­

lion is I)pt: SCellOrl for Ihc Agda
Dal FormalIOn (AG D) and Elsa
Oal Formalion (ED). and rcfcr­
coce SCCilon forlhc Ama Dal For­
malion (A O) and Wimans Bjerg
FormalIon (WB). Al~ sho.... n are
Ihe ronia" IO 1m:: Kap Kohhoff
Group(KK GRP).ctp<N'dm Ih.::
ri_·er. and Ihe nrina Dal Forma­
lion (BO). Stensio Hjerl; Forma·
lion (SB). prooable localion of
Ihe ObrUlsche\\' Iljcrg Formation
(08). and Harder Bjerg FOrm;l­
lion (HU). Ilciglll of cliff fadng
Ihcfjord ise. 1200 m.

Koch & Haller (1971). uler, Nicholson & Friend
(1976) illCorporatcd thc formalion in thcir Kap Graah
Group (Fig. 5). The present authars propose thai the
formalion bc dcfined as part of thc Celsius Bjerg
Group, bccausc il sharcs thc same generally northward
palacocurrcnl dircction as Ihe rest of the group and. in
this "<l}. is in contrast to thc Kap Graah Group. as
dcfined by us. MorcO\'cr. thc formation locally rests
unconformably on the Kap Graah Group in Ihc caslem
pari of thc OUlcrop arca. c.g. on Sedcrholm Bjerg and
al Kap Graah (Larsen. 199Od).

Ni/mt'. Arter thc valley. Agda Dal. 20 km soulheast af

Fig. 117. Soulh side af thc lllounlain Ccl~ius lljcrg.
fadng Sofia Sund. Scction 33 (rigs 85. 8')) was
1l1C~t~urcd up tlle mounl;tin slopc. immcdi:'lcly beo
low the lellers 'OB', I1lc scclion is tlle type scl;lion
of thc Harder Bjerg Formalion (HB). The pho-
tograph shows Ihe Sofia Sund Formation (SS) O'·er·
lain by Ihe Agda Dal and Elsa Dal Formalions
(AG D and ED). sua:ceded by Ihe Ama Dal (AD).
Wimans BJcrg (WB). Britta Dal (BO). StensiO
Bjerg (SB). Obrulschcw Bjerg (OB) and Hanier
Bjerg FormalIOns. In 1m:: easlem part of Ihe ITIQUn·
lam (easlof a major fautl) Ih<' Sofia Sund Forma­
IlOn is dlf(~etl) o,crlain b) Ih<' Ama Dal FormallOfl
of IIle: Celsiu~ Bjerg Group (CD GRP). liere also
lhoc: Wlmans Bjerg and Britta Dal FormallOrls occur
(nol dlfferenllaled on lhls pholOgraph) belng uno
t'Onformabl) o_erlam by Carbofuferous dc:posus.
The highesl potnl \'rsible on CelSIUS Bjerg IS c. 1400
m abo\e sea le\"el.

Ihe mouth of Parallcldal on Ihc southwcst co.1St or
Gauss Halvø (Fig. ~).

Type a//CI u/l'rellCt: s«tio"s. The type: scclion is Agda
Dal (scction 31. Figs s-t. 85. 86. 89). Reference scclions
are VictOr Madscn Bjerg (scelion 29. Figs 65. 85. 89).
Smil h Woodward Bjerg (scl;tion 30. Figs 85. 89). N
Obrulschew Bjerg (sct1ion 32. F;gs 85. 89) and SW
Celsius Bjerg (scclion 33. Figs85. 89). Delailcd secl;ons
were measured at Agda Dal (Fig. 88A.B). the mountain
immcdialely .....est of Zoologdalcn (Fig. 88C) and Obrul­
schew Bjerg (Figs 90. 91).
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Fig. 88. Fatics Iogs rrom Ine Agda Dal FormalIon A and B are
rrom Ihc I)'pe <;cellOfl 31 (Figs 85. 89) al Agda Dal. A shov.-s Ihc
l}plCal dc\'clopmcnl or thc rormalm atlhls Ioc'dhl}. measured
c. SO m aoo\c the base of the formatIOn. B IS an example from
a r. 5 m thlek oo:m;cr graincd unll r. 20 m abo\'c Ilte base of 11M:'
formalion. C is from dinerenI le\cls in the formallOfl ... C'St or
Zoologdalcn. lmmedialel) aoo\'e seelion 25 (Fip 63. 8\). Leg­
end: l'lale 2.

Tllick/lt'ss. The Ihickness af the formalion is approxi­
rnalely J<X) rn at Kap Graah and 200 m juS! easl af
Paratleldal along thc south coast af Gauss Hah'll. The
Ihickness af the unit is 1css Ihan 200 rn elsc\\hcre in
Gauss Hah'" (Larsen. 1990b. d). On Celsius Bjerg the
fonnation compriscs 2(X) m.

Uf/W/Ogy ulIll s~(lim~llIarySfmCf..r~s. This formation is
dominated b) lrough cross·~dded mcdium-grained
sandstones (Figs 90. 91). In the eilsternrnOSI p.1n af the
outerap area in Gauss HaivIl the formation is panly
conglomeratic. mainly in the 10wer one third. Siltstones
eommonly form 5--10"/" of thc formation. and locally
almoS! 50%. lhe sediments are red. the more fine·
graincd the constituents. the d:lrker is lhe colour.

De!Josifiomd em'irO/lIl1l'II/S (//ul!mlflCOCllrrmrs. The for­
million rcpresents:m alluvial pl:lin wilh pcbbly streams.
sandy hraided streams. cphcmeral strcams .md fiood
basins. Palacocurrents were generally towards the north
(Olsen. 1993).

Bowlllllrin. The formation reSIS unconformably on red
sediments of the Rodslen Formation on $edcrholm
Bjerg (Fig. 85) and an red sedimenlS of the Langbjerg
Formalion east of Scdcrholm Bjerg (Fig. 92). Gauss
Hal"". and is marked by conglomeratcs abme Ihe con­
laet. Immcdiately weSI of this latter locality, on ViclOr
Madsen Bjerg. Ihe Iransilion bel\\een Ihese two forma·
tions is conformablc (see 31so Larsen 19903. d). Smal!
ehangcs in lilhology and colour are in\'oh'ed. bul the
Iransition is clearly idenlifiablc in the field as an upward
ilbrupt transition from recessive red s:mdslones to re-
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BJ[RG,. Fig. 89. GL"nerail;ce,j
M'etion~ from lhe Celsius
Bjerg Group IO Gau~

~Iaho 0100 Ymer O Fol­
10000110n \Ce also Hg. M5.
Legend: Plale 1. Scetlon
30 1~ t}pe M't"tion for thc
AIOa Oal. \\1mans
Bjerg. l)nna Oal and

Sten'io Bjerg Forma·
tion~_ Sl,.-chon 31 i, lype
SCetlon for Ihe Agda Oal
and EI)3 Oal Forma·
til"". s.:elion .H i, lype
M.'Clilll1 for lhc Qbrul­
-ehe'" BJcrg FormalllJll.
Scclion n blyp.:: :o<:clion

for the Il:lrder Bjerg
Fnrm;tlioll. In scclion 3U
lhc Agd" l)al ltnd El",.
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siSIani darl.:er red conglomcralcs (easI) and sandslones
<"CSI). Also a change in palaeocurrenl direclion is in·
\"ohed. SSW in Ihe Rodslen Formalion. NNW in Ihe
Agda Dal Formalion. A basallic lava forms Ihc base of
the formalion in wCSlernmOSI ViclOr Madsen Bjerg
(Larsen 199frol. b). Yellowish and greenish gre)' sand·

slones of Ihe Elsa Dal Fonnalion conformabl} overlie
Ihe Agda Dal Formalion.

00 Smil h Woodward Bjerg Ihe Agda Dal Fonnalion
conformabl} Q\'erlics Ihe Woodward Bjerg Fonnalion
(Fig. 78). Here the Agda Dal Formalion is slighlly
darker red Ihan Ihe underlying formation and Ihe lower
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Fig. 'JIJ. hcics log from the Agda Dal lmd
Eb.a Dal FormatIOns 3tlhe northcrn pari of
Qbrul-loChc" BJcrg. reference §crtIon J:!
(Fip SS. 89). 1lIe formations arc dc\clopc-d

as '''o gnNl finmg up"ard unns. Conglom.
er.lI~ form lmpor1anl conSllluenlS of bolh
formations Ul!Cnd; PJalc 2.
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Fig. 91. Facl("~ log from tlle Agda
Dal and EI-.a Dal I-'ormallons. lne
SCC11Qf1 .... as mcasurcd al Ihc 00..0­

faulted 003sHll ex~ure al looluhcm
Obrul~hc... I3Jerg. Gauss lIal\'o
(Fig. 8.'1) NollCC Ihc prC!lCfJre ur

ronglomCr.lles In IIle Elsa 0;11 For­
mallon. Legend: Platc 2_
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Fig. 92. Nonlleaslern pan of tilt
mounlain ~'Ujld Bjerg in Gauss
1131\"\, (Fig. 85) ,·ic..·cd from Ille
eaSI. Thc deposilS of IIle LangbJ­
erg Formation (L) are lilled and
ullCOnformably o"crlaln b} tlle
Agda Dal Formation (AG D).
EI!lo3 Dal FormalIOn (ED). Aina
Dal Formation (AD). Wimans
Bjerg Formation (WB) and
Bnlla Dal FormalIon of tlle Cel­
SIUS Bjerg Group. Maximum ob­
sc....'ed llllckness of Ille Celsius
Bjerg Group sediments on tilis
pllotogr:lph is r. 200 m.

half of lhe Agda Dal Formation is recessive. resting an
rcsist.mt rocks of the Woodw,lrd Bjerg Formalion The
Agda Dal Formation is. on Smith Woodw;ud Bjerg.
(;onformabl) followed by yellowish and reddish grel'
sandsIanes af Ihe Elsa Dal Formation.

On Udkiggen. Gunnar Andersson Land (FigslH. 93).
the formation resls unconformabl} an grel sandslOnes
of the Rodsten Formation. Thc Agda Dal Formation is
conformabl} O\erlain b} grt) and grcenish grel' sand­
stones af Ihe Elsa Dal FormalIOn. The Agda Dal For­
malion conformably overlies Ihe Rodsten Formation
easl of Udkiggen (Figs 43. 93) in Ihe core of Ihe Kap
Graah s}ncline (Larsen. 1990a. Olsen & Lar.scn. in
press). The boundary is here defined by a few melres af
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ahernaling red S<1ndstones and sihslones with huge des­
icc.llion cracks. forming the top af Ihe Rodslen Forma­
lian. The overl)'ing Agda Dal Formation iscomposcd af
gre)' sandSIanes.

On RlKlsten and Blaskbjerg (Figs 61. n) Ihe Agda
Dal Formalion rests conformabl} an Ihe Rodsten For·
mation. The 1"0 formations are here of idenlicallilhol­
og}. The colour is. however. slighil} different. bcing
lighier red ar reddish gre)' in Ihe Agda Dal Formation.
Also a change in palaeocurrenl direetions is in\'ol\'ed.
bcing direcled lowards Ihe southwest in Ihe RødsIen
Formation and lowards NNE in Ihe Agda Dal Forma­
tion. The formation forms Ihe lap af the mountains. On
Heinlz Bjerg Ihe Agda Dal Form'llion conform'lbly

Fig. 93. Soulhcastcrn pari of Ihc
Illounlain Udkiggcn in caslcrn
Gunnar Andersson und. Dustn
Fjord is $Ccn m lhc foreground.
The phOlograph shows tlle loea­
1I0n of Ihc angular unconformilY
behu:cn lhe deposits of lhe Kap
Graah Group (KG GRP) and IIle
Agda Dal FonnatlOn (AGD) of
tlle CelSIUS Bjerg Group. Thc
Elsa Dal Formation (ED) and
probabl) IIle Aina Dal Formation
(AD) are also '·isible. The laller.
howcver. was 001 eheckcd in the
Iidd. UlghC51 1'01111 or mountain

visible on Ihe photograph is f.

1200 m abo"c sca level.
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o\'\.'rli('~ the Zoologdillen Formation (Fig. 82). Thc Iran­
~i(ion b nOl illoSOCi;IICd .... ilh a lilhological change. Il is.

howc\'cr. rccognizcd by a ~light th.mge IO il lighter red
colour in the Agda Dal formalion. This change is asso­
dalcd wilh a change in IXllacocurrcnl direclions from
soulhc:lstwards in the ZooIogdalcn Formation IO norih·
\\'ards in the Agda Dal Formalion. Thc formation forms
the top of Ihis mouniain.

On Ccbius Bjerg. Ymer ø (Figs 85. 87. Table 1). the
Agda Dal Formalion rests conformably ar. more likely.
.....ilh il pamllcl unconformity Oll the Sofia Sund Forma·
lion. Kap Kolthofr Group. Thc ' .....0 formations arc of
similar facies. composcd of lrough cross-beddcd me­
dium-gmined. red S<lOdSlOncs. 11Ic Agda Dal Forma­
tion is. ho\\c\cr. almost pcbble frce. in contrast IO Ihe
Sofia Sund Formalion . and rerognizcd by Ihc prcscnee
af milli metre ~ized green SpolS af ehlorilified basalt
grains 'greensponed sandSlOnes' of Nicholson & Friend
(1976. fig. 22). Also a p'llaeocurrenl ehange from W~l'

wards in Ihe Sofia Sund Formation to norlheaslwards in
Ihe Agda Dal Formalion is obscned. The Agda Dal
Formalion is conformabl) o\crlain by )"ellowish grey
sandslones af the Elsa 0;11 Formalion.

Dis/ribWiOI/. The formalion crops oul on Gauss Hah'"
(Larsen. 1990b. d). cenlral and eaSlem Ymer ø. and
possibly abo on Geographical Socicly ø. but Ihe unil
has nol been examined in this area (Figs IH. 85; Larsen.
1990a).

Gl'o!ogiCYI! (Igf'. Nicholson & Friend (1976) obtained
8olhrioll!pis bones from thc form3lian al Celsius Bjerg.
This may indieale a Famennian age (Jarvik. 1961).

Elsa Dal Formation
new formation

His/ory. This formalion formed part of Kulling's (1931.
fi.gs 1.3) middlc grey sand~lone series (Fig. 3) and Bilt·
Ids (1935.1959.1961) 'Oasisschichlen der Mounl Cel·
siuSl;eric·. Parts ofil were. however. indiealed as 'Cape
Graah Series' (Fig. 4) on lhe map of Koch & Haller
(1971). Latcr. Nkholson & Friend (1976) induded the
unit in Iheir Kap Graah Group (Fig. 4). The present
authors proposc that the fornUltion be dcfined as pari of
Ihe Celsius Bjerg Group. beeause il shares thc same
general palaeocurrenl trends low:lTds the norlh as Ihe
reSI of Ihe group.

Num~. Afler the valley. Elsa Dal. on Ihe southwesl
coasl of Gauss Hah'o (Fig. 86).

TY!'I! mul rt1ert'IIC1' unions, The type scetlon is Agd3
Dal (seelion 31. Fig~ SS. 89). Rdcrcnec scclions are
NW VielOr M:ldscn Bjerg (scclian 29. Figs 85. 89).
Smil h WoodwilTd Bjerg (~elion 30. Figs 85. iN). N
Obrulschc.... Bjerg (seelion 31. Figs 85. 89) and SW
Celsius Bjerg (seetion 33. Figs SS. 89). Delailcd refer·
enee seelions are from Wimans Bjerg (Fig. 9·Hl). Agda
Dal (Fig. 94A) and Obrulsche.... Bjerg (Figs 90. 91).

Thickllt'SJ. 10e formation measures c. 3IXI m in .... cslern
Smllh Wood.... ;lrd Bjerg on G:lUSS I-Iaho. The thiekness
dccreascs IO Ihe norlh and east (Larsen. 199Gb. d). AI
Udkiggen in Gunnar Andersson Land Ihe formal ion
reaehes c. 350 m..... hlle Ihe unil measurcs c. 100 m on
Celsius Bjerg. e.ISlem Ymer ø.

Litllo!08Y und s,",hmf'lItflry SlrlIClllrt'S. The form31ion is
dominated b) fine- and medium·gr.lined trough eross·
bcdded and parallcllaminalcd sandstones (Figs 90. 91).
11 occurs in channel formed unils. 2-5 m Ihiek. The
colour is 1}'P1eal1y light )"ellowish gre}. but rcddish grey.
greenish grcy and .... hite rocks alsa occur. In the east·
emmosl pari of Ihe aulerop area. norlh of Obrutsehew
Bjerg. conglomeratcs occupy approximatel~ Ihe lower
ha1f of the formation o\'erlain b) sandslones. The up-­
permosl 5-10 m of Ihe formalion are composcd of al­
lernating beds af )"cllowish grey and green sandstone
and green. bind; and red siltSlOne. The proportion of
sihSlone in this interval increascs from c. 10% IO c.
50"/0. Elsewhcre in Ihe formation siltslone onl)" oceurs
3S deeimctre Ihiek Icnses ar cenlimeire thiek parlings.

,

hg. 94. Facies logs from Ihe Elsa Dal Formalion. A was
measurcd In type SCl;"lIon 31 (Fip SS. 89) al Agda Dal. c. 30 m
aoo\'c thoc base of Ihe formal Ion. B ""a~ rncasurcd al Wimao
BJcrg.lxl""cen seclloos JO aod 31 (Fig. 85). c. 50 m belO\Oo' tlw:'
top af thoc formation (~'C alsa Fig. 84). Legend: Platc 2.
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Deposiliol1l1!I'IJI'iroml/ems "'/l/ paf{/(!(xllrref1/s. The Elsa A
Dal Form,uion .... as deposilcd main ly in sandy braidcd
rivcrs nowing norlhwards (Olsen. 1993). GraveIly
Slreams were locally impon:mt in the eaSlcm pan af the
arca.
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Gt'ologicIII ugt'. No fossils ha\'e bcen oblained from this
formation. The presence af Famcnnian fossil fish in the
formalions immedi:ucly bclow and above this formation
(Nicholson & Friend. 1976) indicaIes. however. a Fa­
mennian age for Ihe Elsa Dal Formation.

BOIllldllrit's. Thc formation eonformably o\crlics thc
Agda Dal Formation e\crywhcrc in ils oUlerop arca. It
is rccognizcd by a lmnsilion from red rocks of Ihe Agda
Dal Formation In mainly yello.... ish and reddish grey
rocks af the Elsa Dal Formation. Thc formation is con­
formabl~ o\'crlam b} the dark red Ama Dal Formation
al mOSt localilics. The boundaT) is derined as the base
of Ihe firsl dark red s.:mdslonc af Ihe Ama Dal Fonna­
lian. Immcdiall~l} nonh af Obrutschcw Bjerg thc Elsa
Dal Fonnation is confonnably o\crlain by Ihe Wimans
Bjerg Formalion (Fig. 91). The boundary is here plaeed
at the base of the firs! ....a\e ripplc·laminaled \'cT) rine­
grained sandsIane bed af Ihe Wimans Bjerg Formation.

DislribWiOI/. Thc Elsa Dal Fonnation erops oul an
Gauss Hah'U and easlcrn Ymer ø (Figs 8-1. 85: Larsen.
199Ob. d). It may bc present an central Geographieal
Socicl} ø (l3rscn. 199Oa). Thc unil has. ho....c"cr. nol
hcen examincd in lhe field in this arca.

Aina Dal Formation

Hi,wof)'. Nicholson & Fricncl (1976) established the
Aina Dal Formation (Fig. 5) and included it in their
'Remigolcpis Group' ('Mount Celsius Supcrgroup·).
corrcsponding IO Siivc-SOdcrbcrgh's (1934) 'Remigoft'­
pis Series. division a' of (Fig. 3). Thc formalion was
included in Kulling's (1931. fig. I) upper rcd sandstone
serics (Fig. 3). BUlIcr (1935.1954. 1959. 1961) includcd
this formation in his 'Mount Celsius Series' (Figs 3.4)
and it was indicaled as part af that unil (Fig. 4) on lhe
mal' af Koch & Haller (1971).

Na",~. After the valley. Aina Dal. on the soulhwcSI
coost of Gauss Halvø (Fig. 86).

7)p~ and r~ft'r~nc~ sn:lioll$. The Iype scction is Stensio
Bjerg al Aina Dal an the soulh.....cst eoast of Gauss

Fig. 95. Eides lags from the Aina Dal Formalion at type
section 30 (Figs 85.89) :It Sten~io Bjerg. Gauss Halvtl. A was
mcasurcd c. 40 m and 13 c. 70 m aoove lhc base of the forma­
tion. Lcgend: I'huc 2.

Halvø (sectiotl 30, Figs 8S. 89). Reference seetions are
[ocaled in Agda Dal (seclion 31. Figs 85. 89) and on SE
Celsius Bjerg (scclion 34. Figs 85,89). Dctailcd refer­
ence seclions wcre measurcd in Aina Dal (Fig. 95) and
on Stensio Bjerg (Fig. 96).

Thickl/t'ss. Thc thickness of the unit does not exceed
100 m in thc Gauss !-lalnl. The grealcsl thickness occurs
at Scdcrholm Bjerg. Smilh Woodward Bjerg and Sten­
sii) Bjcrg (up !O 90 m). whereas the Ihickncss decreascs
easIwards. On Celsius Bjerg the thiekness is less than 50
m (Larsen. 1990b. d).

Lilllo/agy Q/ld sedimt'll/ury Slrllc/Ilr~. The formation is
composcd of \'ery finc and finc·graincd sandstoncs and
sillStoncs (Figs 95. 96). The rocks are generally dark red
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Fig. 96. Facies lags from the Aina Dal Formation al 1)1JC
loCCllon 30 (t_gs 85. 89) al Stensio Djerg. D .. as measured al the
upper boundar} af the formation and f\ immediatcly Delow log
D a fe'" hundred metres weSI of D. Lcgend: Plate 2.

BoIIIl(lari~s. The Aina Dal Formation lies with conform­
abie conlaCI abo\'e lhe Elsa Dal Formalion (Figs 87. 97.
101). The boundary is dcfined by Ihe base of the firsl
dark red sandslOne ~d of Ihe Aina Dal Formation
o\'crlying green. black or red si1tslOnc or green or yel.
lowish grey sandslOne of Ihc Elsa Dal Formalion. On
eastern Celsius Bjerg (Fig. 85) Ihc formation O\'crlics
the yellowish grcy pcbbly sandSlOnes of Ihe Sofia Sund
Formalion. probably wilh a parallel unconformity. The
boundary is herc dcfincd by Ihe base of thc first dark
red sandstonc ar siltslone bed of Ihe Aina Dal Forma·
lian. In Prospcktdal (Fig. 85) norlh of Moskusoksefjord

Dt'posiliollal t'lwiro/lll/t'IltS (lild pttllleocllrrt'ms. Thc for­
malian was dcposilcd in a mcandcring rher and flood
basin cnvironmcnI (Olsen. 1(93). Dcposilion ofsand on
poinl bars ocrurred initially in li pcrcnnial ri\'cr cn\'i~

fon ment. Towards thc end af Aina Dal Formalion time
'he rhers becamc cphcmcral. Ihough still meandering.
and thc point bars becamc more sih}. Palacocurrents
werc towards Ihc north (Nicholson & Friend. 1976:
Olsen. 1993).

but lhc upper 4-5 ro ,Ire mainly grey or bhlCk with minor
brown beds. Thc proportion of sand~lol1c dccreascs
upwards in thc formation. Thc sandSIOlles arc dom­
inatcd by cross-lamin'lIion. wilh camman paral1c1lami­
nation and rare trough cross-bcdding. Thc silts10ncs arc
main ly massive or brcccialcd. but parallel laminalion
also occurs rrcqucnlly. Dcsiceation cracks ilTe very
abund:mt.
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Fig. Y1. Thc mOllrtwins Stl."nsio
DJcrg (IO lhe lefl) ;lIld Wiman
Bjerg. ~cparated by lhe Aina Dal
vall<::y (sce Fig. Il-l). Thl." upper
part of scl."tion 30 (Figs 85. 89)
wa~ mC:lsurcd along lhe moun·
l;nn ridge of Stensio Djcrg.
shown Oll lhis phOlograph. This
IS the I}PC SCCllon of Ihe Ama
Dal Formation (AD). Wimans

D,erg FormalIon (\VB) and Sten'
sio DJcrg Formation (SB). Also
sho.. n Oll Ihis photogr.lph is thc

Elsa Dal FormalIon (ED). Clt·
poscd at Ihe f001 af \\'ima"
Bjerg. om face af \Vima" Bjerg
IO lhe forcground IS c. 9l.XI m
h.gh



lhe unil reSIS an acid m<lgmalic rock~ (Larsen el al..
1989).

Thc Aina Dal Formalion is conformabl} o'>crlain by
lhe grc)' and red siltslones of the Wimans Bjerg Forma­
tion (Fig. 98). The boundal)' is plaeed at the base of lhe
first wave ripple-Iaminaled coarse sihstonc bed of lhc
Wimans Bjerg Formation.

DlSlrtbllfion. This formation occurs in Gauss Halvll.
castern Ymcr ø and probably ccntral Geographical So­
dety ø (Figs 84. 85: Larsen. 1990b. d). A smal1 outlier
has becn found in Prospckldal north of Moskusokse­
fjord (Larsen n III.. 1989).

G/'ological agl'. Numerous fossil fish. includillg lch~

Ih)'oSI/'gll. the e'lrlicst known IClrapod. indie'lte il Fa­
mcnnian agc of lhis fornwlion (Fricnd el (If .. 1983).

Wimans Bjerg Formation

flislOry. Nicholson & Friend (1976) cstablished lhis for­
malion. forming pari of lheir 'Remigolepis Group'
n.lount Celsius Supergroup') af mainl)' grey sihstone
(Fig. 5). The formalion was includcd in Kulling's (1931.
fig. I) upper red sandstonc serics (Fig. 3). il corre­
sponds IO Ihe 'Remigolepis Series. dh'ision b' af save­

S6derbcrgh (19J..4) and was includcd in Butler"s (1935.
1954. 1959. 1961) 'Mounl Celsius Serics' and indicalcd
as such (Figs 3. 4) an the map af Koch & Haller (1971).
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Nilml'. After Ihe mountain. Wiman Bjerg. on the south·
.....est coasl af Gauss Halvø (Fig. 84). The gcnitive eilSC
Wi,,,,m.f Bjerg is maintained from Nicholson & Friend

(1976).

1j'pe oml reference s«tions. Stensi6 Bjerg. immediatel)
.....est of Wiman Bjerg on Ihe southwest COilst af Gauss
Hal"" is the type se<:lion of this formation (scetion JO.
Figs 85. 89). Reference seetions are from Agda Dal
(scetion 31. Figs 85. 89). N Obrutschew Bjerg (sccrion
32. Figs 85. 89) and SE Celsius Bjerg (scction J..4. Figs
85. 89). The detailed §cclion (Fig. 99) is from Slensi6
Bjerg. Sel: ..Iso SCClions by Nicholson & FrieIld (1976.
figs IO. 13).

ThickIlC$.f. The unit is approximalcly 150 m Ihick in
southcrn G .. uss 1-I'llv0. dccreasing IO tlle north and easl
(Larsen. 1990b. d). On Celsius Bjerg the rorm:llion
reaehes c. 1(1() III in lhickness.

Lil/r%g)' Ulul sedimemor)' strllctllres. The Wimans
Bjerg Formation is composed of grey and red muddy
si1tstoncs alternating ..... ilh grey coarse sihstone beds
(and occasionally "er)' fine sandstones). a re\\' to 12 cm
thick (Fig. 99). In the upper part ofthis fOrmalion grcen
siltstone t>cds occur. Green siltstoncs ,llso occur in the
casternmost outcrops. where lhe formation is vel)' Ihin.
The mudd)' siltstoncs are massiv c or brecciated. The
coarsc siltstones and sandstones are maini} .....a\·e ripple­
laminated and also commonly jXImllel-lammatcd. Des­
iccalion cracks are common in both sediment types.
Occa!>ionall)' channel-formed sandstones. less th.m I m

Fi!. 98. Thc "m:! D;ll walerf:lll
Ol;l;urring 1lC:lT Ihe OO;lSI !>cl.. ecn
S1Cn~IO Bjerg ;lnd Wiman BJcrg
(Fig. 84). Gauss Hal\o. l1Jc oul­
(TOP shows ltlc rlCld appear.mcc
ofthc Allt:! Dal FormalIon (AD)
and \\'imans Bjerg FormalIon
(WB). l1Jc \cn.cal diff heighl is
c. 35 m NOllcc Ihal thc upper c.
5 m af Ine AlIla Dal Formation
are \cry rcsiSlanl ... hc-reas Ihe
underl)"ing pan af thc formation
IS fCfi"iSivc.
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Geologictllllgt'. The \Vimans Bjerg Form,lIion corllains
no fossils. Thc prcscnce af Famennian fish fauniIS in Ihe
Aina Dal and Brilla Dal Formations immcdialc1y bclow
and aOO\'c. respeclively_ suggcsb a Famennian age also
for Ihis formiIIIOn (Friend t'I al.. 1983).

Dis/rilm/io". Thc formation occurs on Gau"s IlaIvo :lIld
on c:lSlcrn Ymer ø and probilbly alM) Oll central Geo­
graphical Sodcty ø (Figs H4. g5: La~~·n. 199flb. d). A
small oullier hilS been found in Prospckldal nonh of
~loskuM)kscrjord(Larsen et til.. IIJHIJ).
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Fi! 100 Fat:lc'o log~ from tlle 8nlta 1>,11 "ormalion al I)pe
scrIIon 30 (Fig~ 85. 89) al SlcnSlo IJjcrg, A"".. measured r".

150 m and B r. I(ll m bd"" llle IOp or Ihc rormaiIOn l..cgC"nd:
Plalc 2, Fossll~ of Ih;: tClrapod Ar..m"m:ll',(tl "cre foomJ In IIle
lo"er sandstunc bod) In B In 1987 (Bcndn-Almgreen 1'/ "I.

I'J&I. 19911),

A

,

the base of lhe riDt wa\c ripple-Iamlllated \cry I1ne­
grained sandsIane bed uf Ihc Wimans BJcrg Form:llion.

The \Vim:ms Bjerg Formalion is conformabl) O\er­
lain b)' Ihe llrina D:l1 Formation (Fig" 97. 101). Thc
bounda~ is arbitraril~ defincd b~ an upward dccrcasc
in coa~ Mhsloncs .... ilh .... a\c npple-lilmlllalion from c.
25"'0 m the upper pan of Ih" \\imans Bjerg. formalion
IO c. 5°10 lO lhe Brilla Dill Fonn:llion. or hy an upward
ch:mge from sillSlone \\Ilh cuncrctionary and !>tromalol­
ilic carbonate (Wimans Bjerg Form"lIon) IO fine­
gmined "and..lOnc \\ ilh clllerele noduk's (Brilla D:II For­
mallon) al northc:lslem ObruISChe\\ Bjerg. Thc upward
dis:1PPCllrancc of green !>illstone~ ne:lr thc bound:Jry
also marb Ihe IransIlion Io the llritta Dal Formation
:lIld i.. clearly \isiblc from a diswllcc.
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IJOIII.d(jrit'f. Thc formmion resls conformabl) on Ihe
Am;1 Dal Form:llion (Figs 1l7. 97. 98.101). The lov.cr
hound:lr} ... placed at thI: b:l'>C of the firsl \\3\e-ripplc
I;lIllmalcd coa~ sillSlone bed of the Winl:Jns Bjerg
Formation On Obrutschcw Bjerg Ihe formal ion rests
cnnfnrm;lhl~ or wllh a parallel unconfunmt} an Ihe Elo;a
Dal FormatIOn (Fig. 91 l. Here Ihe boundary is wkcn :11

hg W I)ctalkd facics log from thc \\lman) Bjerg FonnatlOn
al I)JlC '<CelIOn ]0 (Fip !ti. R9) 31 Slen"IO Bjerg Thc log "3)

mca..urcd r. :!O m atlo\e Ih;: Dase IIf th;: formalion. Lcgend:
''lalc 2,

/Jf!f}o.Iitiolltl! ('II\'irol1lllf!II/~'mul {JlI!(/f!()Cllrf('IIIJ. The for­
mation wa.. depositcd in a lacu!>lrinclpla)':J mudnat ellvi­
rtlllmCrll (Nicholson & Fricnd. 1976: Ol~n. 1993. in
prc""J. The cO:Jrsc sillstoncs and very finc SilndslOncs
\\ere del>t.t'ilcd during lacustrinc condilions. Thc
muddy ,ilt~lOnc!> \\crc dep<>!>iled during sU!xlcrial mud­
nal l·ondillOn!>. Thc limeslones \\cre depo"ilC"d al Ihe
I:lle m'lr!;m.

Ihid. occur. Thc coarsc !>ihSlOnes are dcnscly carbonatc
cementcd and in the ea!>lcrnmost outcrop the !>iltslOncs
:lre imerbcdded \\ith carbonalcS. cruddy l<lminar and
concrelionllrY in character :lIld cxhibiting Icpce-like
~lruclurcs.



Britta Dal Formation

lIi~l(Jr.l'. Thc Brina Dal Formalion was dcfincd by Ni­
ehol..on & Friend (1976) ,IS parI uf Ihcir 'Rcmigolcpis
Grnup' ('1\lounl Cel~ius Supergroup') (Fig. 5). The for­
million forms part uf Kulling's (1931. fig. I) upper red
l>..·md~lone -.erics (Fig. 3). BUller (1935. 195~. 1959.
19(1) included it in Ihc 'Mount Celsius Series' and Koch
& lIallcr (1971) mapfled II a~ ~ueh heing cquhalenl to
Ihc 'Rl'III(~o/l'I}/S Series. dhl:.ion C- of Sa\e-SOderbcrgh
(1934: Figs 3_ ~).

""'tmIe. After the \'i1l1ey. Brinil Dal. on Ihc southwesl
coa~1 uf GilUq Hilho (Fig. l{4).

TI'pi' and fe!i'fl'llCl' St'C'II01U. Thc I)'PC SCClion is Ihc
mounl'lln. Sten~io Bjerg on Ihe centrill soulh'o'cst eo.:l5t
uf Gau'>ll lIahIl ('>Celion 30. Fig:. S5. S9). Reference
!>cetinn i~ from SW Ccl~iu~ Bjerg (scelion 33. Figs 85.
H9). Thc d...tililed ,cetions (".g. HIO) are from Stcnsi6
Bjerg

Thid,III'U, Ma>.:llllum Ihicllll_"'~ uf C. 5(Xl m b reachcd
on Ihe \(Iulh coa~l uf Gau~ Illlho, The Ihlckness de­
erea~~ IO Ihe norlh and ea~1 (Llf'SCn 199()b. d). On
Cd'lu~ Bjerg lhe lhld,ne~~ of Ihe unil has bccn mei!­
,ured a, c 450 m

Ll/llO/og\' mul II'tlllll/'IIU1f\" IIf11Cllffi')'. Thc Brilla Dal
FormatIon IS cUrllpthed (lf 1Ilternaling ~illslone and vef)
fine lo fine-grained ,andSIOJle (Fig. 100). The propor­
lion of ,ill~lone IO 'illld"unc varies highly. e.g. c 50%
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sihSlOlIe on Cclsiu~ Bjerg ,Uld c. w'ro on Slen~io Bjerg.
The rocks are mainly dark red. alternaling wilh up IO
25% dark gre)' lind (mainl)' in Ihe upper pari of Ihc
formalion) green ~ilt~lOne~. Thl" :lllernalion is on il

mClrc 10 10 mClrcs seale. The ~ihstones arc genera Ily
massive ar brecciilted. wilh occasional W:I\"C ripplc-Iami­
n:ltian. Desiccation eraels are common. The sandSlOncs
are milinly eross-Iaminaled and parallc11aminaled and
commoni)' di<>pla) laleral aceretian bedding.

Ol'l1OSiliollul t"tII'irollml'tl/s flIrti pultll'OCllrrt"tl/s. This for·
mat ion was dc~iled as poinl ban. ('i<mdstones) in shal­
Io" mcandering fluvial ehannc1~. :md in extens;' e flood
basins (sil1slones). Thc discharge "as high1y fluetuilting
IO ephemcml (Bcndix-Almgreen t"t ul.. 1990: Olsen.
1993). Palacocurrenls "crc diffieult IO oblilm but gener­
all~ palileoflo'o' lowilrds Ihe norlh I~ mferred (Olsen.
1993).

HOII/ulf/fia. The Bnlta Dal Formalian reSIS conform­
ahly on Ihe Wim:ln~ Bjerg Fonn,llion (Rgs S7. 97. 1111).
ThI.' houndary is arhilrari1y dcfined Ily an upward de­
erea...: in co:lrsc sllhlonelo "ilh ",1\(' ripp1e-laminiltion
from c. 250;0 in Ihe upper parI of lhe Wirllan~ Bjerg
Formation to c. 50

0 mlhe Bnlta Dal Formalion. This is
commonI} ils'>OChued \.\ith di'>:lppcarancc of green ~ilt­

stones (oceurring 111 the uppcrmml pari af Ihe Wimalls
Bjerg Form:llion). c1c:lfl} \i~iblc in Ihe field. AI Ihe
caSlcrnmOSl lOCilll1ie~ lhe tran~llion I~ defined Il) an
upward ehange from ~ilhlOnc "lIh cnnerctionary and
SlromalOlilie earhonalc (\Vimans BJcrg Formalion) IO

Hg. IHI. SIlUlh\\c,lern pim øf
lhe lllllU111ain SIcn'lil Bjerg (hg.
I'W). Gim" Ila!>\!. (:l<.:mg KCJscr
"r:U1z Jo>cph Fjord. The mouo·
l;lin ndge lIlIhe righl {ca'III~ lhe
1}1'lC .....clilln for lht: Slen'lo HJcrg
Furmation (Sil) :md rdl"renl't.~

>CCliOl1 for Obrul\ehe" Bjerg
hmn:ltion (OB) :/IId 11:lrder
BJ..:rg Formal Ion (lill). :md
rlJrnl~ pari or Ihc C'OIllp''''lI'': $C'e­

lltm .'10 (Fig..~ 1\5. 1(9), ,\1-.0 \ i~lble

:trc th..: Ama Oal Fonn:tlion
(AI». \\'imans Bjerg Formalion
(\\'0) and Bnua I>al FormallIlO
(BI» Note Ihe roa~t p;lf:lllcl
raull Ilelght uf mounl:nn IS c,
l!'lll m

,HB ,OB
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c Fig. 102. F;lel"'~ logs from Ihe SleosiO
I::: Bjerg Formalloo ,11 I>pc kellon JO

(Fip 85. &:Il al Slensio Bjerg. The
sarKbtooc bodlC'- exhlblt later,d ae·
crel;OO bcddmg A lIIa~ mea~ured C'.

90 m. B C" ISO m and C C"_ Istl m
abo,'c ltlc oo'C of t1lc fl)rmallon.
lcgcnd: Matc 2_

l

finc·gmined sandSlone with calcrcle nodutes (Iowcr part
of Brina Dal Formalion).

Thc upper part of lhe formalion is gradually lransi­
lionallO Ihc $Icnsio Bjerg Formalion (Figs 87. 97. 101).
The boundary is laken al Ihc basc of Ihe firsl finc IO
medium-graincd greenish or ycllo.... ish grcy sandSlone
bed of Ihc $Icnsio Bjcrg Formalion.

DlSlrib/lliOtl. Thc formal ion crops OUI on Gauss Halv'l
and on Celsius Bjerg. Ymer ø and probably also 00

cenlral Gcographical SocielY ø (Figs 8-t. 85. 87: Larsen.
199(lb. d). A small outlier has becn found in Prospekt­
dal north of Moskusokscfjord. bciog Ihc youngCSI
knowo Dcvonian dcposit prcservcd in Hudson Land
(LarlrCn (" al.. 1989).

Ge%gical a/{e. Thc prcscnce of numerous fossil fish.
including Ihe Ictrapod Ac(ltl/ho.I'll'gtl. indicatcs a Famcn·
nia n age of thc formation (Fricnd el al., 1983: Bendix­
Alrngrccn el al.. 1988. 19loJO).

Steinso Bjerg Formation
nev. formation

IIistory. The Stcnsio Bjerg Formalion forms part af
Kulling's (193 l. fig. I) upper grey sandstone series (Fig.
3). It corrc'iponds to the 'Arfr(xiire SandslOne Series'
(Fig. 3) af Sj\·c·$6dcrbcrgh (1934). Butler (1935. 1954.
1959. 1%1) included thc formalion in his 'Mount Ccl­
siu~ Series' and also Koch & Haller (1971) indicaled the
formalion as ~uch on their geological map (Figs 3. 4).

The formation forms the main p;lrt of Nieholson &
Fricnd's (1976) 'Gronlandaspis Group' ("Mou n! Celsius
Supergroup') (Fig. 5). The mixturc of bioslratigraphic
and lithostratigraphie nomenclature is unfortunate and
it is suggcslcd Ihal the old name be abandoncd.

Nam~. Afler the mountain. Sten~io BJcrg. on Ihe soulh­
wcst mast of Gauss Halv\) (Fig. ~).

TyJH (lild r~f~rmc~ s«liol/S. Thc type seclion is Slen~i6

Bjerg (scelion JO. Figs 85, 89). The reference §cetion is
from SW Celsius Bjerg (scetion 33. Figs 85. 89). De­
tai1cd scetions (Fig. 102) arc from Slensio Bjerg.

Thickness. Thc thickness of the formation in soulhem
Gauss I-Ialvo has been measurcd as (". 300 m (LIrsen.
1990b. d). On Celsius Bjerg Ihc thickness of lhe unil i~

cslimalcd al c. 250 m.

Lilllology (lild sedimel/tury Slructurl'S. ThI.' formal ion is
dominalcd by fine and mcdiurn-graincd. yellowish.
grecnish and rcddish grey 5.1ndstones. Red. grey. green
and black siltstoncs are associalcd "ilh Ihe 5.1ndSlones
(Fig. 102). A gross upward incrcasc in the proportion of
sandstone 10 siltslone from c. JO% IO c. 90% is obscr'\'cd
al most localities. Sandstones generally occur as 1-5 m
thick tabular bodics exhibiting lateral accretion bedding
dominated by paral1e1laminalion and trough eross-bed­
ding. AI one localilY. bctween Harder Bjerg and Obrut­
schew Bjerg. IO m of alternating Ihin grey sandstone
and sillSlonc beds wilh dcsicralion cracks form thc
whole formation. Dnc blad silty shalc unit of 1ess than
I m thick occurs c. -ID m bclow Ihc 10P oflhe formalion.



O('posil;ollul ('1Il'irOllm('II/S (/lul p"/al'ocurrt'lI/s. Thc
~and w,.~ dcpo~ilCd as I>oint bars in Olc••ndcring rivcrs
.md. IO" Ic~scr dcgrcc. as crcv..~sc splays. Thc siltstoncs
rcprcscnt thc flood b:lsin~. associatcd with thc rivers.
Thc ••hernming ~andstones and sillSlones also represent
flood basins ar cphcmcral ~trcams. Thc black silty shale
unil b inlerpreled as a flood basin lake deposil (Olsen.
1993). Palaeocurrenls from thc point bar deposits in­
dieale northw:Hd trnnsport direclions (Olsen. 1993).

BOIlfIl/urin. Thc loy.cr pari af Ihe formation is gradu·
..Ily tmnsilionalto the undcrl~mg Brilta Dal Formalion
(Figs 87. 97. 101). The boundary is placcd al lhe base of
the first fine to medium-grained grcenish ar yellowish
gre) sandstone bed af the Slensia Bjerg Formation. The
upper boundar) af Ihe formalion is laken at Ihe base af
lhe first blad. shale ar a)S()ciated gre) mudstone or
blad.. limeSIane unit of the suceeeding Obrulschew
Bjerg Formation. resling on grey pebbly sandstones
(Celsius Bjerg) or allernaling \ery fine sandSlones and
sillslones (Gauss H..h"() of lhe Stensi6 Bjerg Forma­
lion.

Di'itriblllioll. The Stensi6 Bjerg Formation crops oul on
<;(}uth central Gauss Haho and on Celsius Bjerg_ Ymer
ø (Larsen. 1'}l}()b. d). It probably also occurs in central
Geographic:ll Socicty ø. bUl it has nOl becn examined
by us in thi!> arca (Figs 84. 85. 87).

Geo{ogica/ ugt'. Abundant fossil fish. including Gro/!­
{mulllspis. are found in this formation. Thcy m'lY in-
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dicatc an uppcrmosl Famcnni:m (Dcvonian) or low­
erOlOSI Tournaisian (C:Lrbonifcrous) age (Jarvik. 1959:
BCLller. 1961: Nicholson 8: Friend. 1976: Friend et ul..
1983).

Obrutschew Bjerg Formalion
new formalion

Hisw')'. This formalion was dcscribcd by S5\'c-SOOer­
bcrgh (1933. p. 20 & p. 31) as pan of his Arthrod;~

Sandslone Series (Fig. 3) and by Nieholson & Friend
(1976. p. 96) as part af thrir Gronl<lI1daspis Group (Fig.
"). It was included in lhe 'Mount Celsius Series' (Fig. ")
on thc map of Koch & Haller (1971).

Nume. Arier Ihe Olountain, Obrulschew Bjerg. in
SQutheaslcrn Gauss Hah·(). forming thc eaSlcrnmost
mounlain of thc Hjelmbjcrgcne (Fig. 85).

Type ut/d relnet/ce 5«t;OtlS. The Iype $Celion is from
Obrutsche\\' Bjerg (SCelion 32. Figs 85.89. 103). Refer­
ence $Cclions are from Stensio Bjerg (scction JO. Figs
85. 89) and Celsius Bjerg (scclion 33. Figs 85. 89).
Dctailcd scelions (Fig. I()..I) ha\e bcen measured al all
localilies.

Tllicklle5S. In the oulerop area Ihe formation varies in
thickncss bctween 4 m at Ihe Iype locality and 6 m in
Slcnsio Bjerg. In Celsius Bjerg the formation measures
5 m in lhicknes!>.

Fig. 103. OUlcrop of the Ohrut­
schcw Bjerg Formation at type
SCClion 32 (1-1gs 85. 89) at lhe
northem part uf Ohrulschew
Bjerg. Gau~ Ilal\"l'. Blatk shalcs
(SH) are Inlerbedded .....i.h a
more massive black limcslunc
(Ll. Backpack In foreground for

=k.



l().l

B ~
<~
I-; C

~

'" ~~A ~
<~ '"I'
~

'" , ,
'~

a:~~~

,~ '"
~~

0-; Boi
'" '"0-;

'"
~ I-'-~

,~

o o t;~...... ~8 1-11.. ...... 2~ UJ • .. ..... i~ ...",,~ .... (/)-j m "..... ., m ",.. ~ ...
'"

.. '" '"
o
m

,

Fig:. 1114 "acic~ logs from thI.' Obrul'oChc" Bjerg Formation at three IOCillillcs. A is from lype Sl"dion -'2 (Figs 85. 11.9) at Ihe
nOTlher" par! of Obrutschl.'..... Bjerg. B "as mcasurcd in reference ~CIlQn ;\() 31 Slcn~io Bjerg and C \\'a~ lllcasurcd lU reference
~cli()n .13 (FIgs 85. 89) al SW CcblU~ Bjerg. All W(lions show lhe dominance (lf hlack Sh:llcs in Ihe formmion. The Ohrubchcw
Bj",rg Formation is under1a;n by lhe Stcllsio Bjerg Formation 3m] o~crlain by Ihe I-Iarucr Bjerg Formalion. Legend: I'lalc 2.

LilllOfogv. ThI.' formalion i~ dominmcd by black shah~.

wilh a~~odatcd black limc:.tonc. grcy mudslonc and red
!><IndslOne (Figs 103. IQ..I). ThI.' shalc and limestone aTC

bllummous. At thI.' type ]()C;llity thc formation is com­
po~d of 2: m of ca1careous blad. shale o\erlain by I m
of non-C':I1carcous black Iime.')lone :md I m of blad
,hale At Stensi6 Bjerg the formal ion is romposed of l
m of Mad. limeslone SUl.'CCeded b) S m of blad. shak.
AI CehlUs Bjerg the formation is eomlXhCd of 2.5 m of
black shalc o\crlain b) 2.5 m of gre} mudstonc .... ilh a 30
em Ihiel red \er) fine sandslone bed. Althe Iype local·
il} l>Olid bitumen oceurs as fr'letur..' filhng~ in the lime­
~lone.

1JI'/JlJSIIIOIW/ I'IH·jrOllmefll$. The formation was dcpos.
iled in'l 100ke. generaily ch<lr:lcterizcd by amlerobic con­
dilion.') (Ob.en. 1993).

/JUII/U/f/rit'S. The lower boundary of Ihe formalion is
wkcn at the base of Ihe firsl black shale or black lime­
Slone bcd overlying alternating grey s,mdstones and
~i[blones wilh desiccation cracks of the SIensi6 Bjerg
Formalion (lype locality and Slen.'li6 Bjerg) or overlying
grey pehbly sandstones of lhe SIensi6 Bjerg Formation
(Celsius Bjerg). The IOP of Ihe formation is taken atthe

top of lhe uppcrmosl black siw[c. black limeSlOne or
grey mud.')lone bed. ovcrl'lin by grey, red ur .... hile sand­
stones of lhe Harder Bjerg Fonn:llion.

DlSfribllliOll. Thc Obrul.sche\\ Bjerg Formalion crops
OUI in soulh cenlral Gauss Haha and on Celsius Bjerg.
Ymer ø (Figs ~. 85. 87).

Grofogicaf age. No age diagnosuc f~ils ha\e bcen
found in thi.') formalion. A prohablc Famennian or lov.­
crmosl Tournaisian age is. bo.... e\er. indicated b} the
prescncc of ll%pl)'chi/ls and Crolllillldaspis in Ihe un­
derl)ing Stensio Bjerg Formalion and O\erl)lOg Harder
Bjerg Formalion (Jarvik. 1959: Butler. 1961: Nicholson
& Friend. 1976: Fricnd 1'1 a/.. 1983), Plant fo.').')ils found
by us are prescrved as silvcry films. I:!cking delails.
They includc isolalcd pinnulcs of SpheIlOIJII>ris-type. bul
in~ufficienl dclails are avail:lblc IO dislingui.'lh betwecn
ArdweQ('(I/mllifes (firsl recorded in Lale Dcvoni.lO) and
llle Carbonifcrou.'l Colamiles, Thc pIanis thus indicate
lhal thc unil ean be no older Ih,m Frasnian. bUl could
:llso bc Cnrboniferous (D. Edwards. wrilten communi­
cat ion. 1988),

Harder Bjerg Formation
new formation

/lino,,·. This formation was the uppermosl part of Ni­
choll>On & Fricnd's (1976) 'Gr6nlandaspis Group' and
corresponds to the uplXrmosl Red SandSlOne Series of

Kulling (1931) :md the 'Uppcr Sandstone Complcx' of
Sa\'e-SOderbergh (193-1). Il was included ;n Butler's
(1935. 1954. 1959. 1961) 'Mounl Celsius Series' and



indicalcd a!> SUdl on lhe map of Koch & Haller (1971)
(F;gs 3. 4).

NI/mf!. After the mouniain. I-Iarder Bjerg. on central
Gauss H'llv" (Fig. 85).

Type aml reference seCI;OIJS. Thc Iype seclion is from
Celsius Bjerg on castern Ymcr ø (scclion 33. Figs 87.
89). Reference scellons "cre measurcd al Stensio Bjerg
(scction 30. Figs 85. 89) and Obrutsehew Bjerg (sec­
lion 32_ Figs 85. 89). No dewilcd sectioning was earrled
out.

ThicklJ('H. The formal ion represcnts Ihe uppermosl
prcscl"\ed unilS of the De\'onian (or Carboniferous)
dcposils al the $ummils of Slensio Bjerg. \Virnans Bjerg
and Nalhorst Bjerg (c. 50 m: Figs g·L 101). Ihe area
bel,,"een Obrutsehc" Bjerg and Ilarder BJcrg (c. 200 m:
Fig. 85) and on Ihe summil of Celsius Bjerg (c. 150 m:
Fig. 87). Soulh of Rudbcck Bjerg on Geographical So­
eicl) ø the unit is Ihought IO (Olm more Ihan 200 m. but
il has nOl been cxamined m Ihe field (Fig. 85).

Lilll%g." alltl st'diml'rt/tl1)' stmcturl'S. The formalion is
dommalcd hl' Irough cro!>s-bcdded fine to coarse·
gramed sand~lones. M>melimes pchbl) (Fig. 105). The
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rocks are bright red. grey ilnd while. Thc red rocks are
commonly characterized by trough cross-bcdding wilh
sels 1-2 m thick and lack of pcbbles. Rarely green. grey
ilnd red sillslones also occur. The formal;on is generally
poerly cxposcd.

Depositiofla! em'irOllf1l/mIS WIC!/)(l!aeOCllrrtIlfS. Thc ma­
jorilY of red pcbble frec sandslones are of aeolian dune
origin. renccting winds blowing from the soulheasl (01­
sen. 1993). The pcbbly sandstones and the sihstoncs arc
of nuvial origin: braided rh'ers and ephemeral sIrearns
(Olsen. 1993). PalacocurrcnlS are sparse bUI generally
trend SOulh"CSlwards.

Bollnduries. The lowcr boundary of Ihe formal ion is
placed al the 10p of the blad. shalc and associated grel'

Fig. 105. Bedding charJCler;slic:s of
the acohan sandsloncs in Ih<.' Harder
Bjerg FormatIOn. llw: phOlograph
.....as takcn ocar the summit of lhc:
mounlalO SIensi6 Bjerg (Fig. 8-').
Gauss tlah·0. In refcrt'1lCC seetm 30
(f'""igs 85. 89).



mud...tonc or hlack limcston~ of Ihe underlying Obrul­

~hcw Bjerg Formation. The IOp of the formal ion is nOl
ex~d \,ilhin Ihe ~tudy are<l.

Distriblllioll. The llarder Bjerg Formalion always oc­
curs a... il mounlain top rover. It forms Ihe IOP of Ihe
mountain... bcly.ccn lIarckr Bjerg and Obrulschcy.

Bjerg (Fig. 85). ;Ind Ihe lop of SIcnsi6 Bjerg. \Viman

Bjerg and Nalhor...1 Bjerg. Gauss 1-1[11\'0 (Fig. SoL Lar­

sen. 1990b. d). It <11.'>0 forms Ihe top of Celsius Bjerg on

Ymer ø (Fig. 87). <Ind probilhl} oecurs in cenlral parIS
or Geographical SOciCIY O soulh of Rudbeck Bjerg

(Fig. 85; LaT!>Cn. 1990;1).

Geologicul ugt'. The prC"Cnee of HoIopt)'chills and

Grolllamluspis IIldicalc an uppcrmosl Famcnnian (De­
\onian) or lo"crmOSI Tournaisiiln (Carboniferous) age
(h"ik. 1950: BUller. 1961: icholson & Friend. 1976:
Friend el III.. 1983).
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Legend covering all logged sections. Facies
association key refers only to the generalized sections
(Figs 12, 28, 29, 30. 31, 62, 63, 89). Lithology and
sedimentary structure keys refer only to the facies
logs (except signature 16 which also refers to the
generalized sections).

1: cross-bedded aeolian sandstones (dunes);
2: parallel laminated and irregular laminated aeolian
sandstones (sandsheet/interdune);
3: interbedded siltstones and sandstones (flood basin);
4: thin-bedded sandstones (ephemeral streams);
5: tabular sandstone bodies with lateral accretion
bedding (meandering rivers);
6: cross-bedded pebbly sandstones (braided rivers);
7: conglomerates (graveIly rivers/alluvial fans);
8: shales, mudstones, sandstones and limestones
(lakes);
9: limestones;
10: claystones, mudstones, siltstones and shales;
11: heterolith (c1aystones etc. + sandstones);
12: sandstones;
13: pebbly sandstones;
14: sandstones with intraformational c1asts;
15: conglomerates;
16: volcanic rocks;
17: brecciated bedding;
18: massive bedding;
19: parallellamination (horizontal or unidirectionally
inc1ined);
20: wave rippie lamination (lower part) and draped
lamination;
21: undifferentiated structures in c1aystones,
mudstones and siltstones;

22: cross-Iamination (current ripples);
23: wavy bedding (with cross-Iamination);
24: low-angle inc1ined lamination;
25: festoon cross-bedding;
26: trough cross-bedding;
27: planar cross-bedding;
28: deformed bedding;
29: diffuse lamination;
30: scour-and-fill bedding;
31: scour-and-fills forming lenticular bedding;
32: horizontallamination (aeolian);
33: low-angle inc1ined lamination (aeolian);
34: windripple formsets (medium to coarse-graincd
sand);
35: irregular lamination (aeolian);
36: cross-bedding (aeolian);
37: current direction from cross-Iamination (current
ripples);
38: current direction from cross-bedding;
39: current sense from partinglstreaming lineation;
40: current direction from imbrication;
41: wind direction from aeolian cross-bedding;
42: current direction from wave ripples;
43: desiccation cracks;
44: rootlets;
45: few burrows;
46: densely burrowed;
47: bioturbated;
48: calcrete nodules;
49: MPS (mean of ten largest partic1es, locally);
50: grain-size scale for the generalized sections;
51: grain-size scale for the detailed sections.
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