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PREFACE

The Svalbard area was put under Norwegian sovereignity in 1925.
Its international status is defined in the Svalbard treaty wherein its
geographic extent is given as follows: “The Archipelago of Svalbard,
comprises with Bjgrngya, all the islands situated between 10°—35°
longitude East and between 74°—81° latitude North, especially Vest-
spitsbergen, Nordaustlandet, Barentsgya, Edgegya, Kong Karls Land,
Hopen and Prins Karl Forland, together with all islands great or small
and rocks appertaining thereto”.

Scientific explorations of the archipelago were begun in 1827 by
the Norwegian geologist prof. B. M. Keilhau.

GEOLOGY OF SVALBARD
VESTSPITSBERGEN AND THE SURROUNDING ISLANDS

Introduction.

The main geological features of Vestspitsbergen, Nordaustlandet,
Barentsgya, Edgedya, and the smaller islands are relatively simple.
Strata representing deposits from Devonian to Tertiary times lie more
or less undisturbed upon one another.

The pre-Devonian strata—the Hecla Hoek sequence—were, however,
in part strongly folded and metamorphosed and intruded by magmas
during the Caledonian orogeny. This sequence was peneplained be-
fore the post-Downtonian sediments were deposited. The post-Down-
tonian sedimentary rocks are little transformed and only in a few
places have basic dykes and sills been intruded. They are, however,
partly folded both during the Svalbard orogeny (Upper Devonian)
and especially during the Tertiary orogeny when the large syncline
which imparts to the rocks on Vestspitsbergen their characteristic
distribution, was formed. The axis of the syncline extends from the
southern point of Vestspitsbergen to the west coast at Kongsfjord, in
the direction NNW—SSE with plunge towards the SE, such that the
oldest deposits are found farthest north. The outcrop of the indi-
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vidual formations is therefore roughly V-shaped with the apex of the
V pointed towards NW. The northern, northeastern and eastern parts
of Vestspitsbergen, Nordaustlandet, and the smaller islands to the
east have not been appreciably effected by the folding; the rocks lie
here with only a slight dip.

The pre-Downtonian Hecla-Hoek sequence includes Precambrian,
Cambrian and Ordovician deposits. By and large, it is found as a belt
parallel to the west coast of Vestspitsbergen, forming the western
side of the syncline, and in the north where it forms large areas of
the northernmost parts of Vestspitsbergen and Nordaustlandet.

The oldest post-Downtonian sediments are of Downtonian-Devon-
ian age. They lie unconformably on the Hecla-Hoek sequence where
the contact can be observed. In the south, at Hornsund, and between
Isfjorden and Kongsfjorden there occur areas with Devonian sediments,
but the main area of Downtonian-Devonian rocks is north and east of
the syncline where they outcrop covering a large area intersected by a
series of faults. This area extends from the northern side of Isfjord to
the north coast.

The younger Paleozoic deposits—Carboniferous and Permian—can
be followed as a thin band along the west side of the syncline from
the southern point of Vestspitsbergen to Kongsfjorden. On the east
side of the syncline they are much more extensively exposed, forming
a broad belt passing from Kongsfjorden towards the southeast around
the inner parts of Isfjorden. From Isfjorden a broad belt of the
younger Paleozoic deposits continues to Hinlopenstretet and on the
south side of Nordaustlandet. The younger Paleozoic rocks rest either
on Devonian strata or directly on the Hecla-Hoek sequence.

The Mesozoic sediments—Triassic, Jurassic and Cretaceous—are also
found on both sides of the syncline but are of much greater extent on
the east than on the west side. These formations do not occur to any
appreciable extent north of Isfjorden. Along the east coast of Vest-
spitsbergen there are rather large areas of nearly flat-lying Triassic
strata with small areas of Jurassic rocks on the tops of high mountains.
Barentsgya and Edgegya consist virtually exclusively of Triassic de-
posits, as does also Kong Karls Land where small areas of Jurassic and
Cretaceous rocks are also known to occur.

The Cenozoic is represented only by the older Tertiary (Paleocenc-
Eocenc(?)) deposits. They are exposed in the central part of the syn-
cline and lie nearly horizontally. They are found mainly in the area
south of Isfjord and at the extreme southeastern tip of the island.

Fig. 1. Columnar section of the sequence found at Svalbard. Included variations of
the sea-level as well as the orogenetic earth-movements. (Orvin, 1940.)
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Small areas of downfaulted Cenozoic rocks are also found at Forland-
sundet, Kongsfjord, etc.

At the end of the Tertiary or beginning of the Quaternary Sval-
bard was covered by a continuous ice-mass, the weight of which de-
pressed the whole area considerably. Only recently—geologically
speaking—has the ice partly melted away and the land begun to rise,
a development which can be traced and verified by study of the nu-
merous marine terraces at various levels.

A complicated system of faults, largely directed N—S, was formed
mostly during the Caledonian orogeny, Svalbard orogeny and the
Tertiary orogeny. The faults divide Vestspitsbergen into a mosaic
of mutually partly thrusted blocks complicating the otherwise rather
simple geological picture of Svalbard. In addition, there has probably
been some volcanic activity during the Quaternary, as indicated by
two feeding-channels in the northern part of Vestspitsbergen. Associa-
ted with one of these (at Bockfjorden), occur hot springs.

Hecla Hoek sequence.

The Hecla Hoek sequence consists of Proterozoic and older Pale-
ozoic sediments and has been strongly faulted and metamorphosed
during the Caledonian orogeny.

Rocks of Hecla Hoek age have a fairly large geographical distri-
bution and the sequence reaches considerable thickness. In the north-
eastern areas of Vestspitsbergen and Nordaustlandet the estimated
thickness is about 16 000 m and in Hornsund about 11 500 m, whereas
in Kongsfjorden successive layers have been measured, giving a total
of 4000 m.

In the southern part of Vestspitsbergen the lower succession of the
Hecla Hoek sequence is mostly made up of schists, partly garneti-
ferous, with intercalations of quartzites and less frequently marbles.
Higher follows quartzites and dolomites, succeeded by a thick conglo-
merate or tillite overlain by a dolomite-limestone series, containing
oolites and Collenia. This is again covered by a thick phyllite series
which south of Bellsund is succeeded by a thick tillite. The subsequent
shales yield fossils, e.g. trilobites and brachiopods, indicating upper
Lower Cambrian age. In the thick dolomite and limestone series
above, a Lower Ordovician fauna containing brachiopods, gastropods
and cephalopods has been found. Thus, fossils found in the Horn-
sund area have shown that the Paleozoic sequence of the Hecla Hoek
formation there is about 4 500 m thick. In the northeastern area of
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Vestspitsbergen and Nordaustlandet similar glacial deposits as well
as fossils of Cambrian and Ordovician age have been recorded, making
a correlation possible.

Downtonian—Devonian.

The Downtonian-Devonian sequence is mostly built up of typical
continental deposits of Old Red facies. It is divided into the following
four series:

The Wijde Bay Series

The Grey Hoek Series { Devonian

The Wood Bay Series

The Red Bay Series . .. Downtonian-Dittonian

The sediments are exposed in the big down-faulted area extending
from the north coast of Vestspitsbergen to the north side of Isfjorden.
To the east and west this area is limited by great NS running faults,
the eastern one following Wijdefjorden towards Billefjorden, the two
western ones passing from the west shore of Raudfjorden towards
the inner part of Kongsfjorden and from Breibogen to Ekmanfjorden.

The Red Bay Series, representing the oldest part of the Down-
tonian-Devonian sequence, consists largely of coarse conglomerates
and sandy sediments which lie unconformably on the metamorphic
Hecla Hoek rocks. The block between the two western faults dips
westwards, and thus the Red Bay Series deposits are found towards
west and the Hecla Hoek towards east.

The Wood Bay Series seems to follow without any break on the
top of the Red Bay Series. It is mainly composed of red sandstones,
and covers the greatest part of the area between the fault running
from Breibogen to Ekmanfjorden and Wijdefjorden. The Grey Hoek
Series is built up of grey sandstones and black arenaceous shales and
its scarse fishremains and fauna of pelecypods, gastropods and ostra-
codes indicate brackish or marine sedimentation.

The sediments of the Wijde Bay Series also consist of fine-
grained grey sandstones, partly with dark shales containing ferrugi-
nous concretions. They are exposed along the west coast of Wijde-
fjorden and in Mimersdalen, where rich finds of fish- and plant-fossils
show the continental character of this series. The Mimersdalen de-
posits are the youngest Devonian sediments known from Vestspits-
bergen.
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As a whole the Downtonian-Devonian deposits of northern Vest-
spitsbergen yield a very interesting fauna of Agnathes and fishes.
Plants have also been found in several horizons, whereas inverte-
brates, except in Grey Hoek Series, are scarse and mostly represented
by ostracodes and pelecypods.

Devonian sediments occur also in southern Vestspitsbergen in a
narrow zone from Hornsund both southwards and northwards. The
sequence is here much folded and lies with an angular unconformity
on the Hecla Hoek rocks. Vertebrate fossils found in the lower part
indicate that these layers may be correlated with the Wood Bay Series,
while shales with pelecypods higher up presumable are of Grey Hoek
Series age. The presence of deposits of Wijde Bay Series is uncertain
in this area. The Downtonian-Devonian deposits are about 6500 m.
thick.

Carboniferous.

Sediments from the Carboniferous period found in Vestspitsbergen
can according to their different lithological appearance be divided in
two parts.

1. The lower Carboniferous typical Culm sequence with conglome-
rates and coarse sandstones indicating continental conditions.
2. Middle and Upper Carboniferous mostly marine sediments.

Culm,

Originally Culm sediments were probably deposited over most of
the Svalbard area, but because of the tectonic movements and erosion
before Middle and Upper Carboniferous time only scattered remnants
are preserved.

Today the Culm sequence occurs in a narrow zone along the
western limb of the syncline, extending from the bottom of St. Johns-
fjorden passing Isfjorden and Bellsund southwards to Hornsund.
Isolated areas with Culm sediments are also observed north of Sassen-
fjorden and in the Billefjorden area, where coal seams are subjected
to mining by the Russians. The Culm Series as found today varies
greatly in thickness and can locally be several hundred meters thick.

Middle and Upper Carboniferous.

The Middle and Upper Carboniferous sediments have, as mentio-
ned (p. 4), a rather great extention at Svalbard today. But the
sequence is variously developed at different places, indicating that



9

the sedimentation has been interrupted several times. Thus, in Bell-
sund and Hornsund are found red sandstones and conglomerates
without fossils, partly of considerable thickness, presumably deposi-
ted in Middle Carboniferous time. Similar deposits with gypsum are
found at the head of Billefjorden.

Before Upper Carboniferous time a peneplain was formed, upon
which the characteristic Upper Carboniferous Cyathophyllum Lime-
stone was deposited. The limestone series rest unconformably on
different formations. In the northeast area of Vestspitsbergen and
Nordaustlandet it follows on top of Hecla Hoek, north of Isfjorden
on Devonian, and in the Billefjorden area and along the west side
of the syncline mostly on Culm (see description of Hornsund area
p.- 15). The Cyathophyllum Limestones contain microfossils in the
lower part and a rich fauna of brachiopods and corals of Moscovian
and Uralian age. Cherty layers occur at several places within this
series, especially in the Isfjorden area, where also layers of anhydrite
are found. The thickness of Upper Carboniferous sequence varies
largely and reaches 4—500 m. in Isfjorden, in the south of Vestspits-
bergen it is, however, much less.

Permian.

The Lower Permian sediments always rest conformably on the
Carboniferous layers and have about the same geographical exten-
sion as these series. They are from 100—200 m. thick.

They begin with the Spirifer Limestone, that contains a rich fauna
of productids, spiriferids and other Artinskian brachiopods and
bryozoas. In layers above the Spirifer Limestone sponges occur. Higher
up cherty layers dominate, whereas the youngest part of the Permian
sequence is glauconitic. Upper Permian sediments are not found.

Triassic.

After the late Permian erosion the Svalbard area again subsides,
and during the whole Triassic period there was extensive sedimenta-
tion.

In most places the Lower Triassic beds consist of fine-grained sand-
stones with hardly any fossils except for a few pelecypods. The follow-
ing black shales with limestone lenses and marls of Middle Triassic
age yield a rich fauna of different fishes, stegocephals, reptiles, ammo-
nites and pelecypods. Fossil plants indicate a continental character of
the Upper Triassic sequence.
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Triassic deposits occur, as mentioned (p. 4) in a narrow zone along
the west side of the syncline, in the central part of the Isfjorden area
and along that part of the east coast of Vestspitsbergen which faces
Barentsgya. This island, Edgegya and Kong Karls Land consist also
exclusively of flat-lying Triassic sediments.

In most places the entire Triassic sequence is found to rest con-
formably on Permian rocks, even along the west side of the syncline,
where the layers are much folded. But in the Hornsund area the
Middle and Upper Triassic follows partly directly on Culm (in west)
and partly on Devonian and Hecla Hoek rocks (in south), and thus
Lower and parts of Middle Triassic sediments are lacking.

The total thickness of the Triassic sediments varies very much.
While being more than 1100 m at the southwestern coast of Isfjorden,
it is only about 175 m in the southern part of the Hornsund area.

Jurassic and Cretaceous.

At the close of the Triassic age (Rhetian) the Svalbard area lay above
sea level. During the following time negligable amounts of material
was removed and the Liassic conglomerate rests without any angular
unconformity on the Triassic beds. The conglomerate is succeeded by
a monotonous marine sequence, 4—600 m thick, formed during the
rest of the Jurassic and beginning of the Cretaceous period. It con-
sists mainly of marly shales with calcarous concretions and thin lime-
stones and contains a fairly rich fauna of ammonites, pelecypods and
reptiles.

The continental Cretaceous sediments at places, yield large amounts
of plant fossils, and coal seams are also found. They were deposited
during nearly the whole remainder of Lower Cretaceous time, only
interrupted by Aptian, marine layers in the uppermost part of the
sequence. In Bellsund Albian sediments also occur, being the youngest
member of the Cretaceous on Vestspitsbergen. Upper Cretaceous sedi-
ments have probably also been deposited, but they were removed
before the beginning of the Tertiary. The continental deposits vary
greatly in thickness. Along the southwest coast of Isfjorden they do not
exceed 150—200 m, whereas in the eastern part of Vestspitsbergen they
reach 800 m.

Volcanic activity in the Cretaceous period resulted in basic intrusions
and diabase sills can be followed for several km before they cross the
bedding or taper out. On the west coast and in the Isfjorden area the
intrusions cut the Triassic sediments. In the eastern parts of the Sval-
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bard area diabase dikes and sills are even more common and at Kong
Karls Land they have cut even through continental Lower Cretaceous
beds. The western diabases may be older than the eastern ones.

Tertiary.

Prior to the Tertiary the northern part of Svalbard had been lifted
up, and this area thus provided material for the Tertiary sediments that
are found in the central part of the syncline. Coarse conglomerates of
Lower Tertiary age, occurring on both sides of Forlandsundet indicate
that lJandmasses may also have existed to the west. In addition, three
small areas of Tertiary beds are found one at the south side of Kongs-
fjorden, one in Bellsund and one at the southern tip of Vestspitsbergen.

The Tertiary sequence at Vestspitsbergen begins with continental
sandstones, containing several coal horizons. The sandstones are pro-
ceeded by dark clayey shales, yielding some marine fossils. Marine
fossils also occur in the overlying greenish sandstones and in the
following beds of dark shales and sandstones.

In the upper part of the Tertiary sediments several coal seams and
an abundance of plant fossils and petrified wood show that these layers
are of continental origin. Particulary, great amounts of Equisetum
indicate the presence of vast moors, covered with rich flora.

The average temperature (year) was about 20° C higher than it
is at Svalbard today. (The mean temperature today is = 5° C.)

Marine invertebrate fossils and various plants make it reasonable to
assume that the Tertiary layers of Vestspitsbergen are of Lower Terti-
ary age (Paleocen-Eocen(?)). The total thickness of the Tertiary sedi-
ments developed in the syncline is estimated to be nearly 2000 m.

Coal seams of the upper sandstone series are and have been mined
at several places. Norwegian mining companies are working in Ad-
ventfjorden and Kongsfjorden, whereas at the head of Van Mijen-
fjorden the mines now are given up. The Russians are at present
running two mines on Tertiary coal, both on the south side of Isfjorden
(Grgnnfjorden and Grumantbyen).

Tertiary Folding and Faulting.

After the deposition of the youngest Tertiary sediments found at
Vestspitsbergen today, a period of extensive folding took place, during
which the great syncline was formed. The zone of folding can be
followed from Sgrkapp Land and northwards to Kongsfjorden, where
it passes out into the sea. The west side of the syncline seen along the
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west coast of Vestspitsbergen, particulary in the big fjords exhibits
intensive folding with beds dipping steeply eastwards, overfolding.
The main direction of the fold axes is N-S. Fold axes trending E-W
have also been observed.

The east side of the syncline has not been as much influenced by
the folding and passing towards Storfjorden the layers gradually be-
come nearly horizontal. In the area south of Hornsund Triassic and
Jurassic sediments lie unfolded on the tops of the mountains west of
the syncline, but the area has been subjected to extensive blockfaulting.

Nearly all the Tertiary faults are younger than the folding, their
direction being parallel with the west coast of Vestspitsbergen or NE—
SW. In Forlandsundet a graben was formed, limited by two great faults
which bring Tertiary sediments directly in contact with Hecla Hoek
rocks. Also at other places faulting has resulted in the formation of
grabens, e.g. in Kongsfjorden. Some of the Tertiary faults follow old
fracture lines, as e.g. the one passing along the Devonian line from
Wijdefjorden to Billefjorden and Sassenfjorden.

GEOLOGY OF BJORN@DYA — (BEAR ISLAND)

The island is 68.5 sq miles (178 km2) and lies at 74°30” N.I. and
19° LE.

Bjgrngya has no proper harbour, so it is difficult to go ashore there.
Generally the weather conditions are unfavourable and in the summer
the island is mostly enveloped in fog. We will, however, try to pass the
east coast as closely as possible, and hope to be able to demonstrate the
main features of the geological structure of the island.

The stratigraphy is shown in table 1.

Generally the deposits at Bjprngya, except Hecla Hoek which was
deformed during the Caledonian orogeny, lie more or less flat, with-
out any pronounced folding, disturbed only by a series of faults
(Caledonian, Upper Devonian and Tertiary). Four marked uncon-
formities have so far been established in the whole series of deposits
(tab. I and Fig. 2).

As the dip is about NW, the Hecla Hoek rocks are exposed in the
southern and south-eastern part of the island, and in the NNW direc-
tion younger layers become visible (Devonian, Culm, Middle and
Upper Carboniferous).

The Permian deposits lie essentially undisturbed, but unconform-
ably on various units of the older series. They cap the southern moun-
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Table 1.
System Series Division and description T}?le"eSS
in m.
Triassic ' Carmian Dark shales 190 m
——————————— Hiatus —
Permian \ Lower Permian | Spirifer limestone 120 m
e e e e e~~~ Unconformity
Upper Cora limestone and sandstone . 50 m
Carboniferous |~ =" - T T e e Unconformity -
Fusulina limestone (dark) 75 m
Carboni- Middle Sandstone, some shales, conglo-
ferous Carboniferous | merate mainly in the lower part 375—470 m
of the beds
Lower 2| Sandstone with some conglo- 110—235 m
Carboniferous «g merate and dark shales
(Culm) =
5]
Devonian Upper ;; Sandstone with coal seams 100—360 m
Devonian = | Conglomerate at base .
= Unconformity
Middle Tetradium limestone (black) 240 m
Ordo- Ordovician
'§ vician Lower Younger Dolomite (grey) 400 m
oot Ordovician .
< Unconformity
% | Cam- Lowermost Slate-Quartzite (green and red) 175 m 4~
T | brian Cambrian?
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tains (Alfredfjellet, Hambergfjellet and Fuglefjellet) and form the
plateau on Miseryfjellet. They also cover a considerable area round
Laksvatnet. Triassic layers occur only on Miseryfjellet, and in spite
of a large hiatus, they lie more or less conformably on the Permian
Spirifer Limestone.

Coming from south along the east coast of Bjgrngya we will first
see Fuglefjellet with its steep clifts. This mountain consists of the
Younger Dolomite division, capped with about 60 m of Upper Car-
boniferous and Permian limestone (Cora and Spirifer Limestone).
Futher north in Antarcticfjellet the same dolomite beds are covered
by Middle Ordovician Tetradium Limestone. North of Antarcticfjellet
is found an upthrusted area where the oldest members of the Hecla
Hoek succession are exposed—the Slate Quartzite and the Older Dolo-
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Fig. 2.
Section along the south-east part of Bjgrngya.
O.D. — Older Dolomite; S.Q. — Slate Quartzite; Y.D. — Younger Dolomite; Te —
Tetradium limestone; D — Devonian; P. — Permian; Tr. Triassic.

mite division. On the southern slope of Miseryfjellet the Slate Quarzite
is overlain discordantly by Devonian sediments, the upper part of
which contains several coal seams. Unconformably above this, the Per-
mian Spirifer Limestone can be seen, forming an escarpment. The top
of the mountain is made up of dark Triassic shales. In the southern
part of Miseryfjellet a landslide has brought the Triassic and Permian
rocks down to sea level. The following part of the coast is composed of
more or less flat-lying Devonian sandstones and shales with coal seams.
The occurrence of coal on Bjgrngya was already known from 1609 and
from 1915 to 1925 a Norwegian mining company was working on the
NE coast. The Devonian coal at Bjgrngya is thus the oldest coal in the
world that has been subjected to mining.

A Norwegian Meteorological station is at present situated on the
north coast of the island.



AREAL DESCRIPTIONS

Bjgrngya to Hornsund.

The distance from Tromsg to Bjgrngya is about 360 naut. miles,
and from Bjgrngya to Sgrkapp on Vestspitsbergen about 120 naut.
miles.

Approaching Sgrkapplandet we will see the low strandflat, that lies
in front of the higher mountains. The ice conditions are often quite
difficult in the Hornsund area, and it may thus happen that we cannot
go into Hornsund.

Hornsund.
by K. Birkenmajer.

In the pre-Quaternary of the Hornsund area two main units may be
distinguished: 1. Hecla Hoek Succession, 2. Post-Caledonian Sequence,
separated by Caledonian orogenic movements.

In the Hecla Hoek Succession six formations may be distinguished,
subdivided into series. These are, from the bottom to the top: the
Isbjgrnhamna Formation (Proterozoic); c. 1500 m., the Eimfjellet
Formation (Proterozoic); c. 1500 m., the Deilegga Formation (Protero-
zoic); c. 3500 m., the Sofiebogen Formation (Proterozoic-Eocambrian);
c. 2500 m., the Sofiekammen Formation (Cambrian); c. 800 m., and
the Sgrkapp Land Formation (Ordovician); c. 1700 m.

The Isbjgprnhamna Formation is composed mostly of garnetiferous
mica schists intercalated, in the middle part of the formation, with
marbles.

The lower part of the Eimfjellet Formation consists of quartzites,
while the upper one consists either of phyllites and slates intercalated
with amphibolites, limestones and varved quartz schists containing
quartzite boulders (marine tillites), or of amphibolites with subordi-
nate schist and quartzite intercalations. In an area within the amphi-
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bolite complex a very interesting zone of granitization occurs with
various metasomatic rocks forming small lenses.

The Deilegga Formation begins with conglomerates followed by
dolomites and, higher up, by a thick sequence of phyllites and slates
intercalated in the middle part with dolomites and alum shales and in
the upper part with quartzites.

The Sofiebogen Formation begins with conglomerates. Higher up
occur limestones and dolomites often with oolites and Collenia. The
upper part of the formation consists of phyllites intercalated with
quartzites and, subordinately, with carbonate rocks.

The Sofiekammen Formation begins with dolomites followed by
shales and, higher up, by limestones and dolomites.

The Sgrkapp Land Formation begins with quartzites followed by
a thick sequence of dolomites and limestones.

A number of sedimentary breaks and some strong disconformities
have been found within the Hecla Hoek Succession.

All six points to be visited during the excursion are in the Hecla Hoek
Succession, mainly on the northern coast of Hornsund.

The post-Caledonian sequence begins with the Wood Bay Series
(Lower Devonian) overlain by the equivalents to the Grey Hoek Series
and to perhaps the Wijde Bay Series. The Devonian rocks outcrop in
the inner part of Hornsund. The Culm beds are present only in the
NW part of Sgrkapp Land, while in the inner Hornsund the Devonian
is covered discordantly by the Middle Carboniferous. The last member
is overlain by the Upper Carboniferous beds, and those by the Brachi-
opodal Cherty Limestone (Lower and partly Middle Permian). A
sequence of Triassic beds follows overlain by the Jurassic, Cretaceous
and the Palaeocene.

There are numerous sedimentary breaks within the post-Caledonian
sequence of beds caused mainly by regressions and subaerial erosion,
partly by tectonic movements.

In the inner Hornsund some instructive coast profiles may be seen
from distance showing tectonic deformations (folds, faults, overthrusts)
of Alpine age.

The only non-metamorphosed magmatic rocks in the Hornsund area
are dolerites which intruded both the Hecla Hoek Succession and the
post-Caledonian sequence of beds.
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Hornsund to Bellsund.

From Hornsund to Bellsund the ship will follow the ragged coast,
which is built up of strongly folded, partly overthrusted and faulted,
metamorphic Hecla Hoek rocks. Several big glaciers reach the coast
here, e. g. Torellbreen.

Bellsund.

If the weather permits we will make a short stop at Bellsund, where
at Midterhuken can be seen the folded sediments of Carboniferous,
Permian and Triassic age. Midterhuken is the peninsula between the
two eastgoing fjords, the southern one is Van Keulenfjorden, the north-
ern one Van Mijenfjorden, the entrance of which is nearly completely
blocked by the long, narrow Akselgya.

Bellsund to Isfjorden.

On the journey from Bellsund to Isfjorden the ship will pass along
the low strandflat that lies in front of the higher mountains, some of
which rise to nearly 900 m.

Isfjorden.

During the rest of our visit to Vestspitsbergen, we will spend the time
in Isfjorden, making excursions on shore at several places.

The Festningen section.

Our first stop will be when turning into Isfjorden, near Kapp Linné,
where a landing will be made. Between Grgnnfjorden and Kapp Linné,
the western limb of the central syncline crosses Isfjorden and a natural
section through the steeply inclined sediments, ranging from Culm
up to Tertiary, can be investigated by following the shore some km.
This section, called “Festningsprofilet” (the Festning section), has
been measured in detail and the fossil content has to a great extend
been described.

We will start our excursion near Nimrododden in the Culm strata,
that westwards lie unconformably on the Hecla Hoek rocks. Moving
eastwards we will pass the Culm sandstones, which contain plant
fossils. The culm layers are followed by Upper Carboniferous marine
deposits, and the boundary between these two sequences is not far
from Kapp Starostin. Here are found cherty layers in some of which
an abundance of fossils occur. Very common is Productus sp., but
numerous specimens of Spiriferella, Marginifera and Spirifer are also
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seen. This fauna is contemporaneous with the Upper Carboniferous
“Cora Limestone” at Bjgrngya.

Kapp Starostin is the westernmost point of a small peninsula, in
the western part of which the strata are mostly covered by scree and
gravel. Only a few limestone beds penetrate the debris, these beds also
being of Upper Carboniferous age. The Upper Carboniferous beds are
about 290 m thick. From the central to the western part of the penin-
sula the deposits yield fossils of Lower Permian (Artinskian) age. The
Lower Permian sequence all together is about 100 m thick.

In the little bay between the peninsula and Vestre Tvillingodden are
found soft, sandy shales of Lower Triassic age. They succeed con-
formably on top of the Lower Permian sediments, and some poorly
preserved pelycopods and ammonites are found in the lower part of
the strata. The fossils are: Clareia sp., Myalina degeeri and Anodon-
tophora breviformis.

The middle Triassic layers start at Vestre Tvillingodden. They
correspond to the Lower Sauriehorizon, typical of the inner part of
Isfjorden. Gymnotoceras and other ammonites occur in these layers.

The pelycopod Daonella and worm-tracks indicate the beginning
of the Upper Triassic sequence at @stre Tvillingodden. Daonella
appear in great numbers in the equivalent layers in the inner part of
Isfjorden, just below the Upper Sauriehorizon, whereas the worm-
tracks also are known from Triassic beds in the southern part of Vest-
spitsbergen.

The rest of the Upper Triassic sequence consists of more sandy
layers, only with a few fossils. The total thickness of the Triassic
sediments at the Festningen section, is 1150 m, being apparently the
maximal value of Triassic at Svalbard.

About 350 m east of @stre Tvillingodden a thin zone of conglome-
rate indicates the beginning of Jurassic. This conglomerate is perhaps
equivalent to the Liassic conglomerate found in the southern and
eastern part of Vestspitsbergen. Then follows a sequence with shales
with ammonites and pelycopods, Quenstedticeras and Macrodon being
the most common ones and dating the layers to Upper Callovian. The
presence of Upper Oxfordian sediments is indicated by Cardioceras
alternoides, whereas in Lower Kimmeridgian beds an abundance of
Aucella bronni occur. Also Portlandian layers are likely to be present,
but the fossils in this part of the Jurassic sequence do not allow this
to be determined with any certainty. The whole thickness of the Juras-
sic beds is 320 m.
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The boundary between the Jurassic and Cretaceous sediments is
found about 450 m west of Festningsodden. The lowest Cretaceous
shales are of Valangian age, but, infortunately, yield no good guide
fossils. At Festningsodden the continental Festning sandstone is ex-
posed, and this and the following sandstones contain plant fossils, i. e.
Ginko and Elatides, the age thus being Upper Valangian-Barremian.
The succeeding layers contain a marine fauna, the guide fossils Crio-
ceras and Ditrupa are characteristic for the Aptian division. The thick-
ness of the Cretaceous layers is 735 m.

The Tertiary beds begin with a conglomerate, then follows a sand-
stone sequence that is nicely exposed along the west side of Grgnn-
fjorden, starting about 1 km from Festningsodden. At this place we
will be taken on board again.

Festningen to Longyearbyen.

The ship will then continue to Longyearbyen in Adventfjorden,
going along the south coast of Isfjorden. Except for a few, small isolated
areas, all the sedimentary rocks along this part of Isfjorden are of
Lower Tertiary age. The coast is at many places very steep, and
southwards several peaks can be seen, e. g. the beautiful Vesuvfjellet.

On this part of the journey, we will pass three of the four Russian
settlements found on Vest-Spitsbergen today. In Grgnnfjorden Barents-
burg is situated, which is the administrative centre where the Russian
consul resides. In Coles Bay, further east, there are no mines, but it
serves as harbour for the Grumant mines, lying even further east;
communication between the two places is by railway.

Longyearbyen in Adventfjorden.

Adventfjorden is a short branch running south from Isfjorden. Here
the largest Norwegian coal mines on Svalbard are situated.

The mountains on either side of the fjord consist in their lower
parts of Cretaceous sediments, overlain by Lower Tertiary strata. As
previously mentioned (p. 4) the more or less flatlying coalseams on the
south side of Isfjorden occur in the Tertiary rocks and thus the mine
entrances lie high up on the mountain sides.

The presence of coal in these strata has been known for many years
and in 1910 an American by name John Longyear (giving the name
to the settlement) started to exploit the coal. In 1916 the Norwegian
Company “Store Norske Spitsbergen Kulkompani” took over the mines,
and they have worked them ever since, with only a pause of some
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years during and just after the war. The old mines, which are now
nearly exhausted, are situated on both sides of the short Longyear-
dalen, while the new mines lie in a small valley which runs parallel
to it. The annual production is in the region of some 300 000 tons of
coal, the quality of which is very good, but it is rather too easily pul-
verized.

The settlement of Longyearbyen is situated on both sides of Long-
yeardalen. Besides the people working for the coal company, the Nor-
wegian governor, the state mining engineer and the staff of Svalbard
Radio are resident here. In all about 1000 people live in Longyearbyen;
the town having its own school, church, hospital, local radio station,
shop and post office. Because of the ice conditions, no ship can usually
call here between November and the last days of May, thus the ship-
ping season for the coal is fairly short.

During one of our stops in Longyearbyen, we hope that there will
be an opportunity to arrange an excursion to the coal mines. In any
case a visit will be paid to the moraine in front of Longyearbreen at
the bottom of Longyeardalen. Here numerous Lower Tertiary plant
fossils can be collected, some of which are wonderfully preserved.

Adventfjorden to Dicksonfjorden.

From Adventfjorden the party will travel northwards, passing Nord-
fjorden to Dicksonfjorden. On the western shore of Nordfjorden it
is possible to see how the Permian sediments have been thrust east-
wards during the Tertiary orogeny. Several large glaciers enter the sea
on the western side of Nordfjorden.

Dicksonfjorden.

Dicksonfjorden is a northern branch of Isfjorden. The inner part
of the fjord is very shallow and we can thus with our ship only come
to Mt. Lykta, where we will go ashore.

The visit to Dicksonfjorden will allow the opportunity to get ac-
quainted with the typical Devonian deposits that are found mainly
in a down-faulted area in the northern part of Vestspitsbergen (see
p- 7). Investigations made in this part of Vestspitsbergen during the
last century mostly by Swedish and Norwegian geologists, have resulted
in the division of the Downtonian-Devonian deposits into the follow-
ing four main series as indicated in table 2.
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Table 2.
Name Main occurrence
am Division Approx. Types of :
of hick ] n Age
Series thickness ayers Vestspitsbergen
Mimersdalen Gre d
Wijde e e | Wiidefjorden
Bay 500 m. | S'ONESNAES | yrimersdalen Middle Devonian
. with iron
Series . Hornsund?
concretions
Wijde fjorden
Grey Grey sand- | Woodfjorden . s
Hoek 1000 m. | stones, black | Billefjorden Lower-.Mlddle.
Series shales Mimersdalen Devonian
Hornsund
Red sand- Wijdefjorden
. stones with | Woodfjorden
Stjgrdalen | 500 1. | yeliow limy | Billefjorden?
Division sandstone- Dicksonfjorden?
layers Hornsund?
Wijdefjorden
Woodfjorden
Wood
% | Lykta 600 — | Redsand- | Billefjorden ,
Bay P . . Lower Dcvonian
Series Division 900 m. | stone Dicksonfjorden
) Ekmanfjorden
Hornsund?
Red and Wijdefjorden
Kapp green sand- | Woodfjorden
: 1000 — . . .
Kjeldsen 1500 m, | stome with Liefdefjorden
Division ) " | shalysand- | Dicksonfjorden
stone Ekmanfjorden
Ben Nevis Limestone, Ral‘lvdfjorden ) ‘
Division 1000 m. | greysan- B.ockfjo.rden Dittonian
Red stoire Liefdefjorden
Bay
Series shaly sand-
Fraenkel- t Jred
500 m. stone, 1e Raudfjorden Downtonian

ryggen Div.

and grey
sairdstone

As mentioned earlier (see p. 7) the greatest part of the Downtonian-
Devonian sediments on Vestspitsbergen are typical continental depo-
sits. They yield a very interesting fauna of lower vertebrates, and
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studies of these forms have contributed greatly to our knowledge of
e. g. Cephalaspids, Poraspids and different Arthrodirs. Invertebrates
and plants have also been found in several layers. Table 3 gives the
occurrence of the most typical fossils in the different series.

Concerning the relative age of the Downtonian-Devonian deposits
at Vestspitsbergen, it is fairly certain that the Red Bay Series is mostly
of Dittonian age. The Wood Bay Series is supposed to be of lower
Lower Devonian, whereas the Grey Hoek Series is assumed to belong
somewhere between this and middle or upper Middle Devonian,
which is probably also the age of Wijde Bay Series. The correlation
of the different Devonian deposits at Vestspitsbergen with those in
other countries is still very difficult, and one may expect that a more
detailed knowledge of the Devonian faunas will in part lead to other
results.

Inner part.

In the inner part of Dicksonfjord we can study three formations
overlying each other: 1) The Devonian Sandstone, 2) Culm deposits
and 3) Upper Carboniferous Cyathophyllum Limestone.

On our excursion we will only have the opportunity to get acqua-
inted with the Devonian deposits, as both the Culm and Upper Car-
boniferous layers are difficult of access within the time we have at our
disposal.

The Devonian deposits in the mountain sides along the east coast of
Dicksonfjord (fig. 3) are generally more or less horizontal, with only
a slight dip towards S. They mainly belong to the Lykta Division (tab. 2)
and are composed mostly of relatively fine-grained red sandstones,
partly with interformational conglomerate-like layers. Cross-bedding
and many other traces certainly formed in quickly running water, can
often be seen.

Fossils (tab. 3) are not common, but in some places they occur very
abundantly, however the fossiliferous horizons are as a rule not of
great extent. The most common forms are: Doryaspis, Cephalaspis,
Arctolepis and Porolepis.

Excursion to Nathorstdalen.

From the beach near Kapp Nathorst, where a large post-glacial ter-
race rich in pelycopods (Mytilus edulis, Cyprina islandica, Chlamys
islandica etc.) is developed, the excursion will follow the western slope
of the mountain Lykta to Nathorstdalen. On the way we can study
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Fig. 3.
View along the east side of Dicksonfjorden (upper picture) and east side of Nathhorst-
dalen (lower picture).

the slopes of Mt. Lykta strewn with different kinds of Devonian rocks,
partly with fossil fragments. In a rather steep slope ca. 200 m above
sea level, we hope to be able to demonstrate a richly fossiliferous
horizon. Here we can also study the lithology of Devonian rocks.

The W side of the Nathorstdalen is limited by two mountain com-
plexes, Triungen and Citadellet, separated by a deep valley—Kulm-
dalen. (Fig. 3,4.)

In both mountains the Cyathophyllum limestone is found in the
uppermost part, resting on a Culm succession of varying thickness,
composed of yellow, reddish, grey and partly black sandstones and
shales. Some very thin coal seams and fossil plant fragments have been
found here.

A marked fault runs NNW—SSE mainly along the middle part of
Nathorstdalen, cutting through the western ridge of Triungen. The
Devonian layers are here mostly strongly faulted and farther south-
east, along the northeast side of Hugindalen they have a pronounced
dip to SSW. On Abeltoppen and Sophus Liefjellet (inner part of Nat-
horstdalen) and on Tékefjellet (S of Mt. Lykta) the Cyathophyllum
limestone rests directly on the Devonian sandstones, thus indicating the
extent of the down-faulted area with Culm deposits. (Fig. 3,4.)

In Hugindalen, as mentioned, the Devonian layers dip towards SSW,
thus the younger deposits become visible in the inner part of the valley.
The red Lykta deposits are here conformably covered by grey shaly
layers of presumably the Grey Hoek Series. Hugindalen runs in the
direction of Mimersdalen, where the youngest Devonian deposits
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Geological map of the inner part of Dicksonfjorden.
la — Kapp Kjeldsen Division; 1b — Lykta Division; 2 — Grey Hoek Series; 3 — Culm;
f — Middle and Upper Carbinoferous; 5 — Permian; 6 — Triassic; 7 — Jurassic;
8 — Cretaceous; 9 — Tertiary; 10— Diabase.
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known from Spitsbergen are found. (Mimersdal-series—Upper (?)
Middle Devonian, tab. 2).

Along the northside of the inner part of Nathorstdalen the Devonian
layers generally dip to W. Thus the oldest parts of deposits become
visible in the inner part of the valley, where the red and green sand-
stones of Kapp Kjeldsen division are exposed.

The very narrow valley, extending northwards along the E slope of
Lykta most probably follows the before mentioned fault-line. The
expressed disturbance in the Devonian layers which has partly, though
only fairly locally, caused a very steep — nearly vertical —dip, makes it
possible to follow the fault-line further north behind Mt. Lykta (e. g.
Fiskedalen).

Kongressfijellet, Kapp Wijk.

The sedimentary beds in Dicksonfjorden lie as mentioned earlier
(p- 23) nearly horizontally, only with a slight dip towards south. Going
from the head of the fjord in the direction of Isfjorden, younger and
younger deposits are found, reaching from Devonian to Triassic.

A visit will be made to Kongressfjellet, which is mostly built up of
Triassic sediments, with some Permian layers in the northern part.
We will go ashore just south of Kapp Wijk and hope, if weather
conditions are good, to get an opportunity to study more or less the
whole of the following section. (Fig. 5.)

Table 4.
Thick i
Series Division Lithology fexnessin
meters
Upper Upper Sauriehorizon Shales and sandstone 150 m
Triassic
Black shales 50 m
Middle “Daonella”-shales Soft, marly shales 75 m
Triassic Lower Sauriehorizon Dark shales with big
concretions 40 m
“Fiske-horisont” Marly shale with small
Lower concretions 20 m
Triassic Light fine sandstone
and clay 90 m

Permian Cherty layers
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Fig. 5.
Kongressfjellet viewed from Kapp Wijk.
1 — Permocarboniferous; 2 — Sandstone without fossils; 3 — “Fiske-horisont” — shales
with fossil fishes; 4 — Lower Sauriehorizon; 5 — Middle part of Triassic; 6 —
«Daonellas-shales; 7 — Upper Triassic; 8 — Upper part of Upper Triassic without
marine fossils; D — Diabase. (Frebold, 1931.)

The Permian sequence consists mostly of cherty layers, seen about
150 m above sea level in the northern part of Kongressfjellet, whereas in
the south they disappear below sea level.

The Lower Triassic sequence begins with fine sandstone-shales with
ripple marks. No fossils are, however, found in these deposits. The
overlying shales contain limestone concretions that can be easily split,
and thin limestone horizons with ammonites, pelecypods and verte-
brates. The most common fossils are: Invertebrate: Arctoceras, Po-
sidonimya mimer. Vertebrate: Acrodus, Polyacrodus, Wimania, Ax-
ellia, Birgeria, Saurichthys and Boreosomus.

The lower parts of Triassic sediments are composed of harder shales,
causing the slope of the mountain to be steeper. Within this series
several hard dolomite concretions occur and on top of it lies the Lower
Sauriehorizon yielding vertebrate fossils. The following soft shales with
some coprolitezones weather to form a much easier slope, but about
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240 m a.s.l. harder shales again dominate and the mountainside thus
becomes steeper.

The upper part of this division is called “Daonella”-shales, because
the pelecypod Daonella is very abundant in this layer. The Upper
Sauriehorizon contain many vertebrate fossils, e. g. isolated bones of
Ichthyosauridae, and in the limestone concretions the ammonite Pty-
chites is found.

Higher up the strata become more sandy and the content of clay-
ironstone concretions gives the rocks a more red colour, when weather-
ed. This strata indicates the beginning of Upper Triassic. Kongress-
fjellet is capped by a diabas sill that is about 10 m thick.

Dicksonfjorden to Billefjorden.

We will board the ship again a little south of Kapp Wijk, and then
proceed to Billefjorden, which is another northern branch of Isfjorden.
Passing along the southern part of Kongressfjellet and Tshermakfjellet
the diabase sills, occurring at several horizons are easily observed.
Further east at Kapp Thordsen and near Rotundafjellet the diabase
sills are also found at sea level.

Skansbukta. Billefjorden.

A stop will be made in Skansbukta, where we will go ashore to
see the Lower Permian Spirifer Limestone (south side of the bay) and
the Upper Carboniferous gypsum-anhydrite layers (north side). (Fig. 6.)

In Mt. Skansen the Carboniferous gypsum series can be seen at sea
level. Then follows the Cyathophyllum limestone, here mostly covered
by talus. Lower Permian cherty strata form the escarpment of Mt.
Skansen, beginning with the Spirifer limestone, that can be seen as a
lighter zone in the cliff. Lower members of the sequence are en-
countered as one goes northwards.

The Carboniferous sequence can here be separated into the follow-
ing divisions:

Upper Limestone Division 125 m thick
Gypsum Division 100 m thick
Lower Limestone Division 175 m thick

In the Gypsum Division about 20 beds, varying in thickness from
50 cm up to 6 m are found. These consist mostly of anhydrite, only
about 20 %, of it being gypsum.
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Fig. 6.
Geological map of the west coast of Billefjorden. Explanation see fig. 4.

In the middle of 1930 a Norwegian company started mining the

gypsum deposits at the foot of Mt. Skansen, but owing to the very high
percentage of anhydrite, the work soon was abandoned.
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In Hggskuleberget south of Skansbukta the Spirifer Limestone
forms the escarpment, and where the streams have cut deeply into the
mountain side, the limestone beds are well exposed, making fossil
collecting very easy. The most common fossils are:

Productus timanicus, P. impressus, P. inflatus, Chonetes variolata,
Streptorhynchus kempei, Spiriferella polaris, Spirifer dieneri, S.mar-
coui and bryozoas of the genera Fenestella and Batostomella.

The higher part of Hggskuleberget is built up of Lower Triassic
strata, where also diabase sills and dykes occur. The top of the moun-
tain is capped by a thick diabase exhibiting the typical columnar
structure.

Detour into Billefjorden.

As mentioned before, the Permo-Carboniferous strata on the NW
side of Billefjorden, dip southwards. Not far from Skansbukta the
Cyathophyllum limestone rests upon folded Devonian sediments, pre-
sumably belonging to the Lykta Division of the Wood Bay Series.
A large N-S striking fault, together with several minor ones, limits the
extent of the Devonian towards the east. On the other side of the fault,
Upper Carboniferous limestone rests upon Culm Sandstones. In the
mountain Pyramiden, near the bottom of Billefjorden, thick Culm
deposits, containing several coal-seams, (now being mined by the Rus-
sians), are overlain by the Cyathophyllum Limestone. (Fig. 6.)

In the bottom and on SE side of Billefjorden, the Culm deposits,
partly resting on rocks of the Hecla Hoek formation, are also succeeded
by Middle and Upper Carboniferous and Permian strata. In the lower
part of this Permo-Carboniferous succession, gypsum-bearing horizons
occur. Further to the SW—near the mouth of Billefjorden, the con-
tinuation of the fault from the NW side of Billefjorden can be seen.
A small area of Culm deposits situated near the shore, lies west of the
fault-line. Here the Upper Carboniferous and Permian beds have been
subjected to Tertiary faulting. The faults have followed the preexist-
ing Post-Culm trend.

Billefjorden to Tempelfjorden.

Leaving Billefjorden we pass the small islands called Gésgyane con-
sisting of diabase sills. Then we will proceed into Sassenfjorden sailing
below the famous and beautiful mountain Templet, built up of nearly
horizontal Permo-Carboniferous strata. The mountain rises sharply
up to 783 m. above sea level.
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Fig. 7.
Geological map of Tempelfjorden and Sassendalen. Explanation see fig. 4.

Tempelfjorden.

Tempelfjorden is a northerly branch of Sassenfjorden, and as we
enter the fjord, we will see to the left an area with raised beaches,
surrounding a small bay—Bjonahamna. (Fig. 7.)

The mountains on both sides of Tempelfjorden are mostly built up
of Carboniferous sediments. On the south shoregypsum beds are found,
and attempts have been made to exploit them. But as the unweathered
beds mostly proved to be anhydrite, the mining was stopped.

Further into the fjord the lower part of the Cyathophyllum lime-
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stone contains a zone, several metres thick, with dark sapropelitic lime-
stone, containing a vast number of foraminifers, the most abundant
being: Triticites, (?Schwagerina), and also Tetrataxis, Climacammina
and Bradyina. Higher up in the same series corals are found, which
mostly belong to the following genera: Caninia, Lithostrotion, Rocme-
ripora and Syringopora.

Sassenfjorden.

The next stop will be at the end of Sassenfjorden—where a landing
will be made, to visit Sassendalen. This is a broad, open valley, ex-
tending eastwards, with the large Sassen river flowing through it.
Sassendalen is also known as being one of the most colourful valleys in
Vestspitsbergen, for many different kinds of wild flowers grow there,
and the Spitsbergen reindeer is common here. (Fig. 7.)

Near the shore, raised marine terraces can be studied. The lower
part of the valley is built up of Permo-Carboniferous sediments and
it will be possible to collect Lower Permian brachiopods from the
Spirifer Limestone.

The mountains surrounding Sassendalen consist of almost flat lying
sediments of Permian, Triassic, Jurassic and Cretaceous age.

The following table (tab. 5) shows the development of the Carboni-
ferous-Triassic sediments in the inner part of Isfjorden (Billefjorden,
Sassenfjorden and Tempelfjorden).

Table 5.
. N Northwest Southeast
Syst S D
ystem eries ivision (Billefj.) (Tempelfj)
Triassic | U
rassic Mli)(ll)glre 1504 m. | 1504 m. more sandy
and Lower 250 m. 300 m. richer fauna
Permian| Lower 210 m. 380 m.
Spirifer limestone 10 m. 40 m.
Upper Cyathophyllum | 125 m. 220 m.
Limestone
Carboni-] Upper Gypsum division 100 m. 80 m. tapers out in east
ferous Lower Cyathophyllum
Limestone 175 m. 200 m.
Strata below Fusulina
Middle? Limestone 50 m. 150 m.
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Geological map of the area around Deltaneset. Explanation see fiz. 4.

Deltaneset in Isfjorden.

From Sassendalen we will proceed to Deltaneset, which is situated
on the south coast of Isfjorden not far from Adventfjorden. Coming
ashore we will first examine the continental Upper Triassic layers,
succeeded about 100 m as.l. by the Liassic conglomerate, which marks
the base of the Jurassic sediments. In the lower part of this sequence
belemnites are found. Beds situated about 250 m a.s.l. yield vertebrate
fossils, i.e. fragments of bones of Plesiosaurus and Ishtyosaurus. The
contact between the Jurassic and Cretaceous sediments lies ca. 300 m
as.. and is clearly visible because the Cretaceous limestones become
reddish brown when weathered. A thin limestone bed here contains



34

an anbundance of ammonites and pelecypods. The Cretaceous Festning
sandstone is found 475 m as.l.

Passing Forkastningsfjellet, on our way back to Longyearbyen, we
can see several landslides on the slope of the mountain. Continental
Cretaceous deposits have slid down on marine shales, causing the
illusion of repeated sandstone horizons.

After a stay in Longyearbyen the ship will leave for Norway, with
planned arrival in Bodg at 13th of August.
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