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INTRODUCTION

The West-Spitsbergen foldbelt (Svalbard) of Tertiary, possibly in part of Late Cretaceous age, has
been addressed in the geological literature since the early part of this century (De Geer 1909, 1912,
1919; Holtedahl 1913; Hoel 1925; Orvin 1934). Frebold (1935) and Orvin (1940) presented the first
summaries of the foldbelt structures. A second stage of exploration started after 1960, when Svalbard
was rediscovered in light of newly established plate tectonic theory, and the foldbelt was related to
relative movements between the Greenland and European (Barents Shelf) plate boundaries. Harland
(1969), Harland & Horsfield (1974), Lowell (1972), Birkenmajer (1972a,b) and Kellogg (1975)
considered it to be a strike-slip (or transpressive) orogen developed at an intracontinental transform
margin. Investigations starting in the 1980s, however, show that most structures within the foldbelt
must be ascribed to convergent tectonics, and deformation extends much farther eastward than
previously thought (for numerous references see section Outline of the Tertiary fold-and-thrust belt
of Spitsbergen).

In recent years, the understanding of a multiple phase evolution of the West-Spitsbergen foldbelt
has developed. Early observations of local Devonian folding (Vogt 1928; Schenck 1937; Orvin 1940)
have been expanded to the recognition of several phases of variable Devonian and Carboniferous
deformation, divergent or transcurrent (Birkenmajer 1964, 1981; Harland 1969; Gjelberg & Steel
1981; Steel & Worsley 1984, Dallmann 1992) and convergent (Birkenmajer 1964, 1975; Welbon &
Maher 1991; Maher & Welbon 1992; Dallmann 1992; Manby & Lyberis 1992; Chorowicz 1992).
One of the critical problems of interpreting the Tertiary structural development is therefore a proper
discrimination of Tertiary versus older structures. For the basement part of the foldbelt, the problem
of distinguishing Caledonian from younger structures is an additional one.

The term "Tertiary fold-and-thrust belt of Spitsbergen", frequently used in the regional geological
literature, is thus that part of the West-Spitsbergen foldbelt that sutfered Tertiary overprint or Tertiary
first-time deformation. It is congruent with earlier deformed parts in many places, though the zones
of maximum deformation seem to have changed their position from one deformation episod to the
next.

The challenge of solving the foldbelt structure is to relate convergent structures to the plate tectonic
transform boundary which they developed close to, and to solve kinematics and mechanisms that
locally transpose transpression into normal-to-boundary convergence. This seems to be a fundamental
problem of tectonics, of which Svalbard provides a well-exposed and comparatively well-accessible
study area.

The present map is the first complete compilation of the Tertiary fold-and-thrust belt structure at
aregional map scale. It covers southern and central Spitsbergen, the area from which known Tertiary
deformation is reported. There may be minor Tertiary structures farther north, although
documentation describes only folds of Devonian and older age (Vogt 1928; Orvin 1940; Gee &
Moody-Stuart 1966; Reed et al. 1987; Manby & Lyberis 1992; Chorowicz 1992). The maps are
preliminary. Users of this map and report are encouraged to send us comments, corrections and up-
dated maps of areas they are familiar with. New data will be considered for future reports or a
possible colour print.

Besides an explanation of the structural elements shown on the map, this map description presents
a brief overview of the tectonic setting and age, geometric properties, types of structures, shortening
estimates and kinematic interpretations of the Tertiary fold-and-thrust belt. No importance is attached
to discussing models, but references to the published literature are extensively made.



MAP DATA AND EXPLANATORY REMARKS

Sources, compilation and accuracy of the geological base map

The Tertiary fold-and-thrust belt map has been compiled from a variety of sources. Norsk
Polarinstitutt’s bedrock maps, some of which still are under preparation, were used for the majority
of map boundaries and the position of most of the tectonic boundaries. The positions of boundaries
have been corrected where we had access to new data from field work, mostly by Norsk Polarinstitutt
and the Universities of Oslo, Tromsg and Miinster (Germany). References to material used which is
not included in the references given on the individual regional geological maps of Norsk Polarinstitutt,
are given in the descriptive chapter Outline of the Tertiary fold-and-thrust belt of Spitsbergen.

The map pattern had to be generalized to match scale reduction from 1:100,000 to 1:200,000 and
in order to make the map readable in black-and-white. We have omitted minor occurrences of strata
and minor tectonic features which, according to our opinion, are not critical for the overall structural
interpretation. Where necessary, we have exaggerated the occurence of critical strata, or emphasized
the presence of critical tectonic boundaries. For more exact geographic position, the user is referred
to the regional maps listed in the bibliographic part, or is asked to contact Norsk Polarinstitutt for still
unpublished map material.

To make the map easier to use in black-and-white, we have connected boundaries across minor
glaciers and, partly, fjords. We are aware that this reflects our own interpretations, although we have
dashed all uncertain connections, or even added question marks, where we consider other
interpretations as possible. We have, however, not tried to calculate the exact positions of boundaries
below ice and water. These boundaries are only meant to show clearer the principal structure.



Explanation of map elements

Stratigraphy

T1/T2/T3

dolerite
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Tertiary strata consist of alternating sandstones, siltstones, shales and minor conglomerates. Coal seams
occur in the lower- and uppermost formations (Firkanten and Aspelintoppen Formations). They have
been deposited in several basins, the large Central Tertiary Basin and several smaller basins along the
west coast. The base of the Tertiary strata in the Central Tertiary Basin is a regional, low-angle
unconformity with a hiatus comprising all of the Late Cretaceous and the Early Paleocene (i.e. an
interval of 35-40 Ma.), while it rests nonconformably on Caledonian basement strata in the west coast
areas.

We have used an unconventional subdivision of the Tertiary strata. T1 shows the lower 3 Formations
of the Central Tertiary Basin (Paleocene, 600-800 m) that have easterly source areas, while T2 indicates
the 2 overlying formations (Lower Eocene, 260- > 700 m) with westerly source areas presumably formed
during the uprise of the Tertiary fold-and-thrust belt. T3 is used for Middle/Upper Eocene to possibly
Oligocene strata, i.e. the Aspelintoppen Formation (up to 700 m preserved) and probably
contemporaneous deposits within smaller basins along the west coast. The T2/T3 boundary thus marks
the approximate age, where deposition of Tertiary strata in the west coast basins is supposed to have
started (Manum & Throndsen 1986).

includes the Barrémianto Albian Helvetiafjellet and Carolinefjellet Formations which behave structurally
as a comparatively coherent and strong unit, together with the overlying Tertiary strata. The lower
formation is dominated by sandstones, while in the upper one sandstones and shales alternate. Thickness:
250 m (outer Isfjorden) to ca. 1200 m (Kvalvagen). The entire Late Cretaceous interval is represented
by a hiatus.

Dolerite intrusions occur mostly as sills. Dykes are observed, but are normally too small for the present
map scale (exceptions in the Agardhbukta area and south of Sassenfjorden). They have a (possibly latest
Jurassic to) Early Cretaceous age (Burov et al. 1977) and are emplaced within increasingly younger
strata to the east.

shows the Middle Jurassic to Hauterivian Janusfjellet Formation which mainly consists of shales (black
paper shales in the lower part) and siltstones, coarsening to sandstones in the upper part. It is a critical
unit for deformation, as it accommodates abundant shear stress by forming thrust flats with associated
décollement zones and fold structures. The primary thickness varies probably from 400 to 700 m.

"Triassic” strata include here deposits of Triassic to Early Jurassic age, the Sassendalen and Kapp
Toscana Groups, which are alternating sandstones and shales. The Jurassic part is strongly condensed.
Where the scale permits subdivision, this sequence is subdivided at the base of the Bravaisberget
Formation or Botneheia Member (upper part of the Sassendalen Group), which consist of bituminous
shales and represents a similar zone of low shear strength as the Janusfjellet Formation. Thickness: 200
m (Serkapp) to 700 m (Sassendalen).

The Late Permian Kapp Starostin Formation (the only representative of the Tempelfjorden Group on
Spitsbergen) constitutes a competent unit of mostly silicified carbonate rocks and cherts. Thickness: 460
m in northern areas, diminishing southward and attenuating to 0-6 m south of Hornsund; ca. 400 m
again on Pyrlandet/Serkappgya.

The Gipshuken Group (including the earlier defined Charlesbreen and Campbellryggen Groups) of
Middle Carboniferous to Early Permian age is heterogenous and consists of a lower clastic sequence
(conglomerates, red beds) and an upper carbonate sequence (limestones and dolomites, often alternating
with clastic beds).

Deposits of the Gipshuken Formation (Early Permian) and Ebbadalen Formation (Middle
Carboniferous) contain gypsum and anhydrite layers which are critical in controlling deformation.
Important occurrences of gypsum are separately marked on the map. The thickness of the group varies
strongly due to the configuration of sedimentary basins and attains more than 1600 m in the Billefjorden
area. The base is often seen as an angular unconformity, either above tilted or folded Lower
Carboniferous, Devonian, or Caledonian basement.
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indicates the Early Carboniferous clastic Billefjorden Group which has been deposited in grabens along
the west coast and east of Billefjorden. It consists of quartzitic sandstones and some coaly shales. The
maximum thickness exceeds 1000 m (Serkapp Land).

Devonian clastic deposits, often multicoloured or red beds, occur in Late Caledonian grabens in the
northern part of the map and in the Sgrkapp-Hornsund area with strongly varying preserved thicknesses.
They are bounded by faults and angular unconformities.

Caledonian granite intrusions

Middle/Late Ordovician and Early Silurian strata form the yougest rocks of the Caledonian basement
and occur in the Serkapp-Hornsund and the St. Jonsfjorden areas. At Hornsund, the clastic/carbonaceous
Arkfjellet unit of not well-determined age and thickness is ascribed to this interval. Silurian rocks at St.
Jonsfjorden (Bulltinden Formation) constitute 1600 m of coarse clastic sediments, including minor shales
and limestones in the upper part.

In the Hornsund-Serkapp area, the Cambrian Sofiekammen Group and the Ordovician Serkapp Land
Group consist of up to ca. 2300 m carbonate rocks.

Vendian strata are made up of tilloid diamictites of varying thickness (up to 8007 m south of Bellsund),
and layers of phyllite. They have mostly attained greenschist facies, but partly sub-greenschist facies
metamorphism. The boundary to documented Cambrian deposits is not exposed.

Pre-Vendian, Late Proterozoic strata (between a Grenvillian unconformity and the Vendian tilloids)
consist of mainly greenschist-facies metamorphic rocks of 1-5 km tectonic thickness. They can roughly
be divided into a conglomeratic (Slyngfjellet Formation and equivalents), a carbonate-dominated
(Hoferpynten Formation and equivalents) and a clastic unit (Gdshamna Formation and equivalents) along
the west coast of Spitsbergen. Metavolcanites are locally associated with all three different units. On
Prins Karls Forland, phyllitic lithologies with quartzites, carbonates and greenschists predominate, and
the threefold subdivision is less distinct.

Pre-Grenvillian strata are not subdivided on the present map. Some units of uncertain age (within the
Proterozoic) are included. The rocks consist of different, strongly deformed, but mostly weakly
metamorphosed "miogeoclinal” metasediments, mainly schists with intercalated thin, impersistent
quartzite and marble layers. The lithostratigraphic order is not established. Fault-bounded units of
amphibolite grade metamorphic schists and gneisses occur in places, and there is a distinct unit of basic
metavolcanites.

Only structures of Late Mesozoic to Tertiary age are indicated. Older tectonic boundaries without
indications of youger reactivation are indicated by the same width lines as rock boundaries.

Observed structures of obvious Late Mesozoic/Tertiary age are drawn as lines.

Suggested structures of Late Mesozoic/Tertiary age are dashed.

Observed structures that are of possible Late Mesozoic/Tertiary age are dashed/dotted.

Lines marked as lithological boundaries may be depositional or intrusive contacts, tectonic boundaries
older than Late Mesozoic, or less significant tectonic boundaries of Late Mesozoic/Tertiary age that are
not indicated as such for reasons of generalization.

Structural contour lines (interval 250 m) indicate the approximate depth below sea level of the base of
the Tertiary in the Central Tertiary Basin. The lines are mostly based on surface data, though locally
accessable bore-hole data have been used. Unpublished seismic data are not considered.
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Bedding plane orientations (inclined, horizontal, vertical, overturned), with dip values indicated,
represent average orientations for larger areas, not individual measurements. The cross sections are
based on more complete data than those given on the map and may help to realize how variable
orientations may be in strongly deformed areas. No strikes and dips are indicated in the Caledonian
basement and Devonian sediments, because their orientation prior to Tertiary deformation is unknown.
Note that orientations in Carboniferous strata may be influenced by both Late Paleozoic and Tertiary
tectonics.

Anticlinal axial trace

Synclinal axial trace

Trace of monocline or structural terrace, curvature convex or concave,

Trace of flexure fold

Trace of overturned anticline / syncline

Dome structure. The symbols are placed approximately on the inflection line. Domes are only indicated
in the Central Tertiary Basin where they are thought to be indicators of deformation at lower structural
levels.

Intensely folded zone or complex shear zone. These structures are mostly confined to shales and marls,

locally with thin sandstone or limestone intercalations that may indicate the internal structure of the zone.

Unless specified differently below, barbs indicate downthrow side of normal faults, whereas teeth point
at the overthrust side of reverse faults. In the case of reactivated faults, the youngest suggested
movement direction is indicated.

Normal fault

Strike-slip fault. Most observed strike slip displacements are combined with a normal displacement
component, i.e. are oblique-slip faults (see below).

Oblique-slip fault. Probable strike-slip faults with a documented normal fault component.

Thrust fault (dip <45°)

High-angle reverse fault (dip >45°)

Décollement fault

Reactivated older fault. The symbols (barbs, teeth) indicate the type of displacement during reactivation,
regardless the original nature of fault. Many ENE-vergent thrusts within the basement strata have little
indication of Tertiary reactivation, though it is suggested that many of them have suffered additional
offset during the Tertiary.

Fault possibly reactivated during the late Masozoic / Tertiary deformational event.

Fault of uncertain type. In poorly exposed areas, tectonic boundaries may be localized by a disturbed
stratigraphical sequence, but the nature of the displacement may be uncertain.

Structure of uncertain type of displacement (normal fault, high-angle reverse fault or flexure) where the
downthrow side is recognized (indicated by open squares).



OUTLINE OF THE TERTIARY FOLD-AND-THRUST BELT OF SPITSBERGEN

Tectonic setting

The Tertiary fold-and-thrust belt of Spitsbergen was formed in a dextral, transpressive plate regime,
developed along the intracontinental transform margin between the Barents and Greenland Shelves
(Fig. 1) during the Paleogene opening of the North Atlantic (Harland 1969; Lowell 1972; Birkenmajer
1972b; Harland & Horsfield 1974; Kellogg 1975). The belt was considered as an example of strike-
slip orogen.

This setting was suggested by the necessity of a continental transtorm off the western margin of
Svalbard needed in restoration of the opening of the North Atlantic - Arctic Ocean basin, and the
essentially Paleogene age of the foldbelt. On the other hand, the large-scale curved shape of the
foldbelt, as then known, seemed to satisfy conditions for wrench tectonics. Lowell (1972) even
explained the orogen - without initially using this term - as a large flower structure. He argued that
the arrangements of thrusts and en-echelon folds along with a significant involvement of the basement
matched structural patterns produced with clay models for transpression and were in contrast with
those for convergent orogens.

Talwani & Eldholm’s (1977) tracing of fracture zones and magnetic anomalies, several other works
based on seismic data (Myhre et al. 1982; Eldholm et al. 1984) and palinspastic plate reconstructions
(Srivastava & Tapscott 1986) reliably confirmed the transform setting of the western Svalbard margin
during the Paleogene.

Hanisch (1984) considered, as a working hypothesis, a rotational movement of northern Greenland
towards the Barents Sea, starting in the Early Cretaceous, to be responsible for some of the foldbelt
deformation. The assumption of a rotation pole situated in the Bjerngya Basin was based on the
apparent necessity of a hinge for the Cretaceous opening of the southern and central Atlantic Ocean.

) Svalbard

22

Fig. 1: Map showing the position of Svalbard in relation to the North Atlantic-Arctic Ocean system. Shaded: oceanic crust;
thick lines: active spreading ridges; dashed thick lines: extinct spreading ridges; crosses: ridge of continental origin;
DGFZ: De Geer Fracture Zone. From Lyberis & Manby (1993b).
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This concept has not been developed in the subsequent literature. Still, the presence of thick
Cretaceous strata in several basins along the North Norwegian Shelf as far north as to the Tromsg
Basin (Eldholm et al. 1979; Hanisch 1984; Spencer et al. 1984) provides evidence for Cretaceous
plate-tectonic movements in the Barents Shelf area. Also, another Late Cretaceous event, related to
the opening of the Labrador Sea, has been used to explain possible Late Cretaceous deformation of
northeastern Greenland in an intracontinental convergent setting (Hikansson & Pedersen 1982). Also
Lyberis & Manby (1993a,b) argue for a Late Cretaceous, i.e. pre-transform, age of a great portion
of the foldbelt deformation.

Later detailed structural analyses in many areas of Svalbard (e.g. Hauser 1982; Maher 1984;
1988a,b; Dallmann 1988a, 1992; Dallmann & Maher 1989a; Bergh & Andresen 1990; Haremo et al.
1990; Welbon & Maher 1992) suggest that convergent tectonics have been prevailing during much
of the fold and thrust development, and general agreement on this was achieved at a symposium on
this topic (Dallmann et al. 1988). Yet, there are areas, especially Broggerhalveya, where anomalous
transport and vergence directions cause difficulties with a simple convergent tectonic model. Earlier
interpretations of subsequent convergent and strike-slip events were substituted by a decoupling
model, where transpression was partitioned into contemporaneous offshore transform movement and
convergent folding, thrusting and uplift of the Svalbard margin (Nettvedt et al. 1988a,b; Maher &
Craddock 1988).

The Tertiary fold-and-thrust belt suffered an overprint of subsequent extensional deformation in
connection with the development of a passive continental margin, starting during paleomagnetic
anomaly 13 time, after the opening of the Fram Strait between Greenland and Svalbard. This margin
is well documented by seismic observations (Myhre et al. 1982; Spencer et al. 1984; Eldholm et al.
1984, 1987; Eiken & Austegard 1986).

Dimensions and directions

The foldbelt is exposed on land for 300 km along strike, from Breggerhalveya in the north to Serkapp
in the south. The average trend parallels the continental margin to the west (De Geer Line or
Hornsund Fault Zone) and runs 160+ 10° (NNW-SSE), with a distinct ENE vergence. It is bending
to 120° (WNW-ESE) in the northernmost part at Braggerhalveya, where the vergence is NNE.

The intensely folded, interior part of the belt with a certain Tertiary deformation age has a
maximum exposed width of 30 km in Oscar II Land, while to the south it is only 10-15 km. It
attenuates southward in Serkapp Land, where another fold-thrust zone with similar trend and
vergence, the Lidfjellet-Gyrlandsodden zone (Dallmann 1992) occurs 15 km further west and mostly
is situated offshore. The entire width of the belt deformed during the Tertiary is up to 175 km, if the
following structural domains are included (Fig. 2):

1. The locally redeformed basement high to the west, with an exposed 5-45 km width.

2. Structures in strata of the Tertiary Forlandsundet Graben situated within the western basement
high (Gabrielsen et al. 1992; Kleinspehn & Teyssier 1992).

3. The Billefjorden lineament in east-central Spitsbergen, where thrusts generated in the interior
zone emerge from below the Central Tertiary Basin and interact with movements along the
Billefjorden Fault Zone (Haremo et al. 1990), 40-65 km east of the interior part of foldbelt.

4. The Lomfjorden-Agardhbukta area, where the mechanical connection with the Tertiary fold-and-
thrust belt is less documented, though probably present (Andresen et al. 1992a; Miloslavskij et
al. 1992a). This zone is situated 25-45 km east of the Billefjorden Fault Zone.

The 55 km wide and 200 km long Central Tertiary Basin, the foreland basin of the foldbelt, is

situated between the interior part of foldbelt and the eastern deformed areas 3. and 4., shows only
locally traces of Tertiary deformation.
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Structural subdivision, characteristics and types of structures
Interior part of foldbelt

The interior part of the Tertiary fold-and-thrust belt was developed along older tectonic lineaments
defining the eastern boundary of a basement uplift paralleling the western coast of Spitsbergen (Steel
& Worsley 1984; Welbon & Maher 1992; Maher & Welbon 1992; Dallmann 1992). Along most of
its length, from interior Wedel Jarlsberg Land to northern Oscar II Land, the structures suggest a
distinct cross-strike two- or threefold zonation (Maher 1988a; Dallmann & Maher 1988, 1989a,b).
The western zone is characterized by thick-skinned tectonics and consists of several laterally
overlapping, basement-involved thrusts with associated folds. Wedge insertion and associated
backthrusting occurred frequently and were favoured by the presence of black shale formations with
low shear strengths (JK and TR2) (Dallmann 1988a; Dallmann & Maher 1989a; Dallmann 1992).

Fig. 3: Deformation in the interior part of the foldbelt: Mediumfjellet in Oscar II Land, viewed from the south. Permian and
lower Triassic strata are repeated across a major thrust. At a lower structural level, a blind thrust ends in the core
of a fault-propagation fold. From Bergh & Andresen (1990).

The adjacent eastern zone is typically thin-skinned, providing detachments, flat-and-ramp thrust
geometries and associated fold types (Figs. 3 and 4; Maher 1988a; Maher et al. 1989; Dallmann &
Maher 1989a; Bergh & Andresen 1990; Wennberg 1990; Bergvik 1990; Welbon & Maher 1992,
Maher & Welbon 1992; Wennberg et al. 1992). In Oscar II Land, this eastern zone can be subdivided
into a proximal one showing folds with subhorizontal enveloping surfaces (probably developed on
thrust flats), and a distal one where the thrust system climbs up to higher detachment levels (Maher
1988a; Bergh & Andresen 1990).

As the geometry of the Tertiary basin strata to the east shows, structures on northern Spitsbergen
generally plunge to the south, while structures on southern Spitsbergen plunge to the north. The east-
west trending axis separating the differing plunge directions runs through southern Nordenski6ld Land
and Heer Land. This implies that the most complicated foldbelt structures (Oscar II
Land/Braggerhalveya and Wedel Jarlsberg Land/Hornsund) are found at structurally deeper levels
(Figs. 3 and 4), while the apparently simpler deformation (Nordenskiold Land) is found at structurally
higher levels of the orogen (Fig. 5). Also, the differing lvels of exposure may account for the
differing width of the foldbelt structure.

On Broggerhalveya, the northern termination of the foldbelt outcrops, the Tertiary fold-and-thrust
belt becomes very narrow, lacks a distinct zonation, and deformation is thick-skinned, i.e.
characterized by basement-involved thrusts (Manby 1988). Also in the Serkapp-Hornsund area, the
southern termination of the belt, zonation fades out. At Hornsund, the thin-skinned thrust zone
disappears. Towards Serkapp, thick-skinned tectonics also disappear or continue at subsurface, and
the interior zone of the foldbelt becomes a single, major flexure (Dallmann 1992).

13
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Fig. 4 Deformation in the interior part of the foldbelt: Isoclinal folds and imbricate thrusts in Late Paleozoic strata at
Midterhuken, Bellsund. From Dallmann et al. (1990).

Fig. 5: Ingeborgfjellet, northern shore of Bellsund. Deformation at a high structural level within the foldbelt. Carboniferous
(left) through Triassic strata, steeply eastward dipping with a step-like, east-vergent fold pattern probably caused by
slip in the underlying strata.

14



Western Basement High

Compessional basement uplift along western Spitsbergen was associated with folding and thrusting
along the margin of the basement high, though it is certain that the high has developed since the
Caledonian. It formed the western margin of the Devonian Andrée Land Graben of northern
Spitsbergen (Orvin 1940), the margins of the Lower Carboniferous grabens (Orvin 1940; Steel &
Worsley 1984; Mann & Townsend 1989) and the Middle/Upper Carboniferous St. Jonsfjorden Graben
(Steel & Worsley 1984; Welbon & Maher 1992). Two preferred structural highs during the Upper
Paleozoic, the Nordfjorden High and the Serkapp-Hornsund High, have been documented
stratigraphically and sedimentologically (Gjelberg & Steel 1981; Steel & Worsley 1984). Strata of
different ages (Devonian, Carboniferous, Triassic, Tertiary) unconformably overly the basement in
different areas and thus indicate its long uplift history, though it is suggested to have been a
depositional area from the Triassic to the Early Cretaceous (Steel & Worsley 1984).

Tertiary uplift occurred in combination with convergent movements with a WSW-ENE transport
direction, with the exception of Brgggerhalveya. The degree of Tertiary, compressive deformation
in the basement is not easy to determine, as Tertiary structural directions are mostly congruent with
and difficult to distinguish from earlier, Carboniferous and Caledonian ones.

South of Hornsund, subhorizontal to moderately tilted strata of mainly Carboniferous and Triassic
age unconformably overlying the basement indicate that very little post-Carboniferous compression
has affected the basement high there (Flood et al. 1971; Winsnes et al. 1992; Dallmann 1992). North
of Hornsund, Mesozoic dolerite dykes cut the basement in E-W direction without being thrusted or
folded, except where they approach the interior part of the foldbelt (Birkenmajer 1986; Ohta &
Dallmann 1991). In both areas, however, normal faulting, likely related to the Late Eocene-Oligocene
passive margin development, is clearly seen.

In Bellsund, however, a downfaulted block with Carboniferous to Cretaceous strata at Reinodden
shows that cover strata overlying the basement is folded and forms part of the foldbelt (Dallmann et
al. 1990). Carboniferous strata overlying the basement in Nordenski6ld Land are only tilted (Hjelle
et al. 1986; Hjelle 1988). In western Oscar II Land, Carboniferous slivers between basement rocks
(locally containing uppermost Carboniferous strata) are intensely folded and thrusted (Ohta et al.
1991/1992).

Supanberget in Wedel Jarlsberg Land, viewed along-strike towards NNW. The photo shows a complex basement-

cover contact: a basement-cored, tight, northeast-vergent fold with its lower limb dissected by thrust faults. From
Dallmann & Maher (1989a).
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The involvement of the Caledonian basement under the Tertiary folding and thrusting can be
studied best close to the boundary with the strata of the interior foldbelt (Fig. 6). Observations suggest
that the basement rather was deformed by slip along cleavages than by folding, and that deformation
diminishes - at least locally - towards the interior of the basement high (Dallmann & Maher 1989a;
Welbon & Maher 1992; Maher & Welbon 1992). A peculiar feature is that several thrusts in the
thick-skinned foldbelt zone "root in the air" and must return into the basement farther west (Maher
1984; Ohta et al. 1991/1992; Welbon & Maher 1992). Previously existing thrusts within the basement
may have been reactivated during the Tertiary, where they had a favourable orientation related to the
stress field, as suggested by many authors (e.g. Birkenmajer 1972b).

Forlandsundet Graben

A graben structure paralleling the foldbelt trend occurs within the western basement uplift between
Oscar II Land and Prins Karls Forland. Only its margins are exposed, while most of it is situated
below the strait of Forlandsundet. Its width is 12 to 18 km. The western margin on Prins Karls
Forland is exposed over a distance of 45 km, while the eastern one only shows local exposures on
Sarsgyra and Kaffigyra (Hjelle & Lauritzen 1982). Carboniferous strata are preserved within a
marginal fault zone in southwestern Oscar II Land that may represent the eastern margin continuation
(Ohta et al. 1991/1992). Seismic survey has revealed the continuation of this or related graben
structures southward to Bellsund, and similar features offshore from Hornsund (Eiken & Austegard
1987).

The age of the clastic sediment fill is Late Eocene to Oligocene (LivSic 1967, 1974; Vakulenko
& Livsic 1971), i.e. the sedimentary basin is thought to be initiated during the extensional event of
passive margin formation. The basin was larger than the area presently situated between the boundary
faults of the graben, and a depositional contact with the basement is locally observed (Kleinspehn &
Teyssier 1992). The stratigraphy and sedimentary environment is described by Liv§ic (1967, 1974),
Atkinson (1962, 1963), and Rye Larsen (1982). A composite stratigraphical column suggests ca. 3000
m preserved stratigraphic thickness (Prins Karls Forland; Liv§ic 1974), while results from vitrinite
reflectance in lower parts of the strata indicate a burial temperature of 250° suggesting a considerable
higher primary thickness, even taking into account a possible higher thermal gradient during the
Oligocene (Kleinspehn & Teyssier 1992).

The complex deformation history reflects mainly a transtensional environment with an initial
(Lepvrier & Geyssant 1984, 1985) or intermediate (Gabrielsen et al. 1992) period of minor
transpression as shown by many small convergent structures.

Central Tertiary Basin

The foreland basin of the Tertiary fold-and-thrust belt extends from the inner Isfjorden to the Serkapp
area and forms a 60-70 km wide synclinorium with minor interior basin and dome structures
(Nordenskiold Land) and open fold sets paralleling the foldbelt. The western limb, close to the
foldbelt, dips at angles from 5-25°, the eastern limb at 1-10° (average on seismic sections 2-3°).
Occasional ENE-directed thrust faults dissect the strata and indicate that foldbelt deformation
continues eastward at depth. Numerous thrust splays at depth are recorded on seismic profiles (R.
Gabrielsen, pers. comm. 1990). The fold sets in the Serkapp-Hornsund area indicate the presence of
décollement zones below the basin strata (Dallmann 1992).

The basin contains clastic strata of Paleocene to Eocene age (Manum & Throndsen 1986), or
possibly up to Oligocene age (Vakulenko & Liv§ic 1971; LivSic 1965, 1974). During the Late
Paleocene, the source area changed from east to west, reflecting the uplift and contemporaneous
erosion of the Tertiary fold-and-thrust belt to the west (Liv§ic 1973, 1974; Steel et al. 1981). The
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preserved thickness of the sedimentary sequence in the central part of the basin is ca. 1900 m
(Dallmann et al. 1990), or 2300 m in a composite section (Harland et al. 1976). An additional 1500-
2000 m indicated by vitrinite reflectance data was removed by erosion (Manum & Throndsen 1978).

The relatively steep western flank (locally up to 25°) is ascribed to crustal thickening by wedge
insertion within the Mesozoic and Late Paleozoic strata at depth (Dallmann 1988a, 1992; Dallmann
& Maher 1989a).

Billefjorden Fault Zone

The Billefjorden Fault Zone (exposed from Austfjorden to Kjellstremdalen) is a north-south trending
tectonic lineament that dates back at least to the Devonian and that has been reactivated several times
with different kinematic responses to the varying stress fields. Harland et al. (1974) provide a
summary of data from the zone known until then, and also refer to reactivation related to the Tertiary
fold-and-thrust belt.

Recent work (Ringset 1988; Ringset & Andresen 1988a,b; Haremo & Andresen 1988; Haremo et
al. 1988, 1990; Dallmann 1993) underlines the significance of Tertiary reactivation by giving
evidence for ENE-ward thrusting within Mesozoic strata under coeval down-to-west movement along
the Billefjorden Fault Zone south of Isfjorden. A bedding-parallel thrust sheet arriving from the west
cuts down-section into uplifted strata to the east of it. Associated structures are thrust duplexes,
monoclines, flexure folds and thrust splays in the sediments overlying the fault (Haremo et al. 1990).
The subsurface structure of the fault zone has recently been studied by seismics and aeromagnetics
(Skilbrei et al. 1993).

Lomfjorden Fault Zone

The Lomfjorden Fault Zone, exposed from Lomfjorden to Agardhbukta, is a second north-south
trending tectonic lineament, situated 25-45 km east of the Billefjorden Fault Zone. The exposed
structure affects strata of up to Early Cretaceous age and may thus be of Tertiary origin (Andresen
et al. 1992a,b; Miloslavskij et al. 1992a,b, in press). However, the tectonic block pattern and the
distribution of Middle Carboniferous sedimentary facies between Sassenfjorden and Negribreen,
suggests that the Lomfjorden Fault Zone is distinctly related to the Carboniferous history of the
Billefjorden Fault Zone (Miloslavskij et al. 1992b) and is, therefore, thought to be a similar
reactivated lineament. South of Negribreen, it even parallels faults of Caledonian age.

Tertiary structures are generally ENE-vergent reverse faults with associated splays and fault-
propagation folds. These interact with thin-skinned thrusts within Mesozoic strata (Andresen et al.
1992a).

Structural descriptions (including explanation of cross sections)

Sarkapp-Hornsund area (cross sections J, K and L)

The western basement high in the Serkapp-Hornsund area consists of several structural elements.
Imbricate and partly refolded, east-vergent Caledonian thrusts cause a complicated basement structure
(Birkenmajer 1972b). To the east of it, the Samarinbreen Syncline, filled with Devonian and Early
Carboniferous strata, was formed during the Adriabukta Phase of Early or Mid-Carbeniferous age
(Birkenmajer 1964; Dallmann 1992). These structures were partly eroded. On the Early Carboniferous
peneplain other Early Carboniferous and - after a renewed uplift - Mesozoic sediments were
deposited. These elements form the so-called Serkapp-Hornsund High which has been a positive
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structure throughout most of the Late Paleozoic since the Middle Carboniferous (Gjelberg & Steel
1981). It also shows condensed thicknesses of Triassic and Jurassic strata (Winsnes et al. 1992).

Unfolded Mesozoic dykes cross-cutting the basement north of Hornsund indicate that the Tertiary
fold phase did not considerably affect these parts of the basement; only the thrusts beneath
Luciakammen and Sofiekammen are thought to have been reactivated to an unknown extent
(Birkenmajer 1972b, 1986; Ohta & Dallmann 1991; Dallmann 1992). A set of 2 to 4 late normal
faults cross-cut the high, with a cumulative down-to-west displacement of at least 1500 m. The
different amount of offset of Carboniferous and Triassic strata, respectively, along one fault at
Hoferpynten indicates that these faults also are of pre-Triassic age, and inherited from the Late
Paleozoic. In places, compressive structures are related to these normal faults, suggesting that they
formed zones of weakness during the Tertiary folding event.

The interior part of the Tertiary foldbelt shows a complex, multiphase structure at Hornsund. It
has been explained by late normal reactivation of early thrust faults (Birkenmajer 1964, 1972b),
though recent observations suggest early wedge insertion and backthrusting overprinted by younger
thrusting with associated refolding (Fig. 7; Dallmann 1992; Winsnes et al. 1992). The structure
becomes more simple towards the south and terminates in one single monocline at Keilhaufjellet.
Tertiary thrusts are thought to have developed within zones of weakness that are inherited from
Caledonian and Carboniferous times (Dallmann 1992).

Fig. 7: Complex thrust-and-fold system north of Homnsund, looking north from the eastern top of Hymefjellet. The mountain
Condevintoppen (left) with inverted Triassic strata at its face, is dissected by an inverted thrust fault overlain by
Jurassic shales. The mountain Strykjernet (right) shows the core of the overturned to recumbent fold, defined by
Cretaceous sandstones. The entire area is thought to form the footwall of a major east-vergent thrust exposed farther
west.

The foreland basin to the east exposes Cretaceous and Tertiary strata that show gentle folds,
possibly due to some deeper-seated décollement zone. The western flank of the basin is overturned
(Cretaceous strata) at Hornsund, and moderately to gently dipping farther south (Birkenmajer et al.
1992, Winsnes et al. 1992).
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A second fold zone, the Lidfjellet-@yrlandsodden Fold Zone, parallels the interior foldbelt, but is
mostly situated offshore to the west. It is exposed on Dyrlandsodden/Serkappgya, where Permian and
Triassic strata form locally overturned folds, and on Lidfjellet/Sergeijevfjellet (near Hornsundneset),
where ENE-vergent thrusts have emplaced Triassic on top of Jurassic and Cretaceous strata (Winsnes
et al. 1992; Dallmann 1992).

To the east of this fold zone at Dyrlandet, the Dyrlandet Graben shows Tertiary strata at the
surface. Its eastern boundary fault has an offset exceeding 3000 m and probably belongs to the set
of late normal faults developed in relation to the passive margin formation.

Shortening estimates (Dallmann 1992) indicate a distinct decrease in minimum shortening across
the interior part of the foldbelt from north to south, from minimum 8 km (probably 10-12) at
Hornsund to 0.2-0.3 km at Keilhaufjellet. Additional shortening within the basement block is
considered to be very small, while the Lidfjellet-@yrlandsodden Fold Zone suggests a minimum
shortening of 1800 m at Lidfjellet.

Interior Wedel Jarlsberg Land/Torell Land - Bellsund (cross sections H <west> and I)

In this area, the Western Basement High constitutes an intensely imbricated structure of Caledonian
age, involving Precambrian to Ordovician strata. Tertiary reactivation of individual structures is not
documented, though Tertiary thrusts forming the interior part of the foldbelt obviously root in the
basement.

On Reinodden, as previously stated, folded and locally overturned Carboniferous through
Cretaceous strata are exposed in a down-faulted block indicating that foldbelt tectonics have also
affected the strata originally overlying the basement to the west of the present foldbelt. On
Calypsostranda, Late Eocene to Oligocene strata (Head 1984), i.e. younger than the foldbelt,
depositionally overlie the basement within a down-faulted block (Thiedig et al. 1979; Dallmann 1989).

N

Fig. 8: Midterhukfjellet, northern shore of Midterhuken, Bellsund. A décollement zone within Triassic dark shales has caused
a major flexure fold within overlying sandstone formations, as well as parasitic folds and minor thrusts within the
shales and intercalated thin sandstone and limestone beds.
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In the Midterhuken and Reinodden areas, Early Carboniferous Billefjorden Group strata occur only
in the highest thrust sheets, i.e. those derived from most westerly locations. In the shorter transported,
lower thrust sheets, these strata is lacking. This suggests that a Carboniferous graben-like basin was
situated in the present basement area prior to the Tertiary thrusting event (Steel & Worsley 1984;
Dallmann et al. 1990; Maher & Welbon 1992). Thus, there are abundant potential zones of weakness
that may have been regenerated during the deformational event.

The principle structural framework of the Tertiary fold-and-thrust belt in this area reveals four
basement-involved, ENE-vergent thrusts which laterally overlap (Dallmann et al. 1990), from south
to north with decreasing structural level; these are the Supanberget Thrust System (Fig. 6; Dallmann
& Maher 1989a), the Saussureberget Thrust, the Berzeliustinden Thrust (Sun 1980; Hauser 1982;
Dallmann 1988a) and the Bravaisknatten Thrust (Maher 1984; Maher et al. 1986). From south to
north, one goes from lower to higher structural levels, where thrusts are progressively rotated
eastward, the uppermost one (Bravaisknatten Thrust) being rotated into an easterly dip (Dallmann
1988b). A common characteristic of these thrusts are that they tend to bend into parallelism with the
cover strata, mostly within Mesozoic shale formations (preferentially the Triassic Bravaisberget
Formation, Fig. 8, and the Mid Jurassic-Early Cretaceous Janusfjellet Formation).

One portion of the thrust displacement is accommodated by WSW-vergent backthrusts (partly
forming décollement zones), while the other portion may be transferred eastward by a thin-skinned
thrust system, below the Central Tertiary Basin, according to observations from farther northeast (see
below). Basin-and-dome structures to the east of the exposed thrusts, as well as flexure, chevron and
box folds as well as minor thrusts within the exposed Mesozoic strata (Fig. 9; Dallmann & Maher
1989a; Dallmann et al. 1990) and seismic surveys along the fjords at the west coast (Faleide et al.
1988, 1990) support the assumption of décollements at depth. This results in considerable crustal
thickening of the sedimentary strata below the western flank of the Central Tertiary Basin, which
explains its marginal uplift and inclination of up to 25°ENE.

The Central Tertiary Basin in Nathorst Land and Torell Land in general shows two synclinal axes
with a very gentle anticline in between. Between Nathorstbreen and Kvalvagen, a series of gentle
synclines and anticlines occurs. In addition, a down-to-SW oriented flexure occurs in Cretaceous
strata at Morsjnevbreen, near Kvalvagen. Seismic data explaining the specific cause of these structures
have not been released.

ang = _:__..

Fig. 9: Engadinerberget, Wedel Jarlsberg Land. The zone of thin-skinned thrusting: A fold-propagation fold is developed
at the end of a blind thrust within Triassic strata.
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Minimum estimates of Tertiary shortening across individual thrust systems are ca. 2 km at
Supanberget (Dallmann & Maher 1989a), ca. 2 km at Berzeliustinden (Dallmann 1988a) and 4-8 km
on Midterhuken (dependent on the applied model; Maher 1988b). The real shortening may be
considerably higher. Also, the existence of additional, underlying thrusts is suggested by the rotation
of the exposed ones.

Western and Central Nordenskiold Land (cross sections E and F)

Only a narrow part of the Western Basement High is exposed in Nordenski6ld Land, reflecting mainly
a continuation of the situation from south of Bellsund (Hjelle 1969, 1988; Hjelle et al. 1986). An
additional feature is the presence of down-to-west normal faults, possibly correlatable with the
Tertiary, post-foldbelt extensional event, and partly with local extension during thrusting (Ohta et al.
1991/1992). Some of these fault blocks contain Lower Carboniferous strata, but no significant folding
was within the latter.

Fig. 10: The Fuglefjellet Thrust at Grumantbyen, southern shore of Isfjorden, within Tertiary basin strata. It represents one
of very few thrusts that dissect the Central Tertiary Basin strata up to the present surface.

The Bravaisknatten Thrust exposed on Midterhuken (Maher 1984) is suggested to continue
eastward within the subsurface strata below Nordenskiold Land. Structurally overlying fold sets,
locally complicated by minor, associated thrusts and décollements, deform the cover strata within the
foldbelt to the east (Maher et al. 1989; Ohta et al. 1991/1992). Contrary to Maher et al. (1989),
another basement-involved thrust, probably at a lower structural level than the Bravaisknatten Thrust,
has recently been mapped, the Kleivdalen Thrust. It emerges from the basement into the Lower
Carboniferous, where it is tilted eastward. Together with associated splay faults and an overlying
décollemnt in the Triassic strata, it provides a foreland-dipping duplex system (Braathen et al., in
prep.).

The uplift of the Central Tertiary Basin flank, a dome-and-basin pattern within the Tertiary strata
(Liv8ic 1973, 1974), a thrust (splay?) fault dissecting the basin strata at Grumantbyen (Fig. 10; Major
& Nagy 1972), and the fact that a ENE-vergent thrust system appears in the Mesozoic strata east of
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the basin (Haremo et al. 1990) suggest that significant foldbelt tectonics are present at sub-surface in
western Nordenskiold Land. This is also supported by an interpretation of a seismic survey in
Isfjorden by the Geophysical Department at the University of Oslo (Ohta 1988), showing considerable
crustal thickening off the Isfjorden coast.

Oscar II Land (cross sections B <west>, C and D <west>)

In Oscar II Land, north of Isfjorden, an almost 50 km wide zone of intensely deformed Late Paleozoic
and Mesozoic strata, and even basement strata in the west, is exposed. It signifcantly narrows towards
Broggerhalvaya to the north. The reason for the considerable width of this outcrop, compared with
Nordenskidld Land to the south, is thought to be due to exposure of different structural levels, i.e.
below and above the roof thrust, respectively. The threefold zonation of the foldbelt is distinct
(western basement-involved, central thin-skinned and eastern thrust-front zone; Maher 1988; Bergh
et al. 1988a,b; Bergh & Andresen 1990).

A typical feature of western Oscar II Land is the high degree of involvement of the rocks of the
Western Basement High in the folding and thrusting. Here, the entire outcrop area of the basement
high seems to be involved in Tertiary thrusting or thrust reactivation. This is controlled by highly
deformed slivers of Lower to Upper Carboniferous strata along the west coast and within the
basement block (Ohta et al. 1991/1992; Bergh et al. 1993; Hjelle et al. 1994).

N\ \ o .
Fig. 11: Bydalsfjellet, northern Jimtlandryggen, Oscar II Land, viewed along-strike towards northwest. Upper Permian strata
is repeated by a thin-skinned thrust with a hangingwall cut-off.

—

The boundary of the basement block with the cover strata is deformed in a similar way as in Wedel
Jarlsberg Land with basement-cored folds, e.g. at Trygghamna (Ingebrigtsen et al. 1988) or thick-
skinned thrust-fold complexes, e.g. at St. Jonsfjorden (Maher & Welbon 1992; Welbon & Maher
1992). A décollement zone can be traced across a large distance within the Middle to Upper
Carboniferous strata. Due to the extensive glacial cover, direct links between the areas of different
styles of deformation cannot be made. The basement-cover contact shows a step-wise configuration
at map view, probably due to the soutward plunge of the foldbelt in combination with oblique lateral
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Fig. 12: Tight, overturned fold in Permian strata at Mediumfjellet, seen from the north. The exposure is situated between thin-
skinned thrusts within the eastern "thrust front" zone of the foldbelt.
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Fig. 13: Upright fold set at Klampen east of St. Jonsfjorden, in the middle zone of the foldbelt; décollement-type deformation
in Upper Permian and Triassic strata.
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thrusts or apparent SW-NE oriented transverse faults. An excellent example of the latter is the
Ymerbukta Fault (Ohta et al. 1991/1992), also known as the "Isfjorden Fault” (Harland & Horsfield
1974) between Nordfjorden and Isfjorden.

To the east, this zone is succeeded by the wide central zone of thin-skinned thrusting and
décollement folding, with generally upright, tight, disharmonic, locally ENE- or WSW-ward
overturned folds (Figs. 11, 12 and 13). The few thrusts that dissect the surface commonly end blind
in anticline cores. The basal décollement is expected to be situated in Permian anhydrite/gypsum
layers at shallow depth, i.e. in a higher stratigraphic level than in the western zone (Bergh &
Andresen 1990).

The eastern zone defines the apparent thrust front, the location where the décollement faults
underlying the central zone ramp to the surface. It consists of at least six separate, imbricate thrust
sheets with bounding thrusts with flat-ramp geometries and associated hangingwall folds (Bergh &
Andresen 1990; Bergh et al. 1993). The lowermost thrust is observed within the evaporites of the
Lower Permian Gipshuken Formation which are disharmonically folded and tectonically thickened
(Bergh & Andresen 1990; Wennberg 1990; Hansen 1991; Wennberg et al. 1993). The entire structure
displays a complex, hinterland-dipping duplex with a sole thrust in the Permian evaporites and a roof
thrust in Triassic shales.

Shortening estimates based on bed-length estimates of the relatively competent Upper Permian
strata and on a seismic record of the basement-cover contact indicate a shortening of ca. 20 km (ca.
50%) for the area between Trygghamna and the eastern thrust front, i.e. to the east of the Western
Basement High (Bergh et al., in prep.).

Just east of the thrust front, monoclines within Mesozoic strata indicate the presence of N-S
striking faults that terminate in the subsurface. The exposed Blomesletta Fault, between Ekmanfjorden
and Dicksonfjorden, a west-vergent, high-angle reverse fault, may be a representative of this fault set.
Another N-S striking fault with a subvertical orientation and a down-to east displacement occurs even
farther east in Dickson Land. These faults provide the structural transition from the foldbelt tectonic
regime to that of the Billefjorden Fault Zone.

Braggerhalvaya (cross section A <east>)

On Breggerhalveya, the northernmost exposure of the Tertiary fold-and-thrust belt, the structural
trend changes abruptly to almost east-west (Barbaroux 1966, Challinor 1967, Manby 1988). The
foldbelt probably was forced to change direction by a buttress, the basement high of northwestern
Spitsbergen.

Apart from the directions, the style of deformation on Broggerhalveya seems in many ways to
resemble that one of the Hornsund area. Structures appear very narrow: Overturned fold nappes and
backthrusts occur. The basement rocks are fully involved in folding and thrusting. Thrusts are locally
out-of-sequence and cut each other giving rise to a complex stacked thrust nappe structure that shows
N- to NNE-directed transport and accommodates a crustal shortening of at least 18 km, probably 20-
30 km across the foldbelt (Manby 1988; F. Thiedig, pers. comm. 1988).

Billefjorden - Eastern Nordenskiold Land (cross sections B <east>, D <middle> and F)

This area is structurally controlled by the Billefjorden Fault Zone of which three segments are
exposed, from N to S: 1. between Austfjorden and Billefjorden; 2. Gipshuken; 3. between Isfjorden
and Reindalen. The fault zone cuts through different stratigraphic intervals in each of these segments,
younging from north to south. Also, the structural features differ from place to place.

The northern segment shows a pattern of 4-6 subparallel and branching, east-dipping faults cutting
through basement, Devonian and Carboniferous strata (Harland et al. 1974; Dallmann et al. 1994;
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McCann, in prep.). West of the fault zone, thick Devonian graben sediments are preserved, while no
Devonian rocks occur to the east of it. East of the fault zone, Carboniferous sediments are thickly
developed. This implies opposite faulting directions in Devonian and Carboniferous times, when the
Billefjorden Fault Zone acted as a marginal fault of the Devonian Andrée Land Trough and the
Carboniferous Billefjorden Trough, respectively. Differential movements of the individual faults with
different offsets at different times during the Devonian and Carboniferous can also be observed
directly on the exposures. A horst within the fault zone exposes Precambrian basement.

Harland & Gayer (1972), Harland et al. (1974) and Harland (1978) argue for considerable Late
Devonian sinistral strike-slip movement along the Billefjorden Fault Zone, while Lamar et al. (1986)
argues against this and for post-Devonian, west-vergent reverse-slip. Structures of certain Tertiary
age displaying a compressionally deformed half-graben with at least 1000 m Tertiary vertical offset
are observed in the southern part of this area at Petuniabukta (Fig. 14; Dallmann 1993).

In the middle exposed segment, Gipshuken, the fault zone consists of two exposed fault planes
dissecting Middle Carboniferous through Permian strata (Fig. 15). Post-Permian, ca. 350 m west-
vergent reverse slip has been reported and ascribed to Tertiary compression (Ringset 1988; Ringset
& Andresen 1989a,b). The faults are clearly aligned with the Devonian and Lower Carboniferous
graben margin faults at the northern end of Billefjorden. Also here, the Tertiary reverse offset is most
likely an overprint on inherited structures.

In the southern segment, the fault zone dissects Late Permian through Cretaceous strata (Major &
Nagy 1964/1972, Major et al. 1992). Only one fault plane is present which shows ca. 300 m west-
vergent reverse offset. West-vergent high-angle reverse faulting is overlapped with ENE-directed
décollement thrusting within Triassic and Jurassic shales. On the uplifted block east of the Billefjorden
Fault Zone, 300 m of Middle Triassic through Middle Jurassic strata have been cut out by the
décollement. Detachment tectonics were associated with the formation of thrust duplexes and thrust
ramps. Simultaneous minor movements along the main reverse fault created several flexure folds,
monoclines, reverse and normal faults within the thrusted hangingwall strata (Haremo et al. 1990;
Haremo 1992).

Agardhbukta - Negribreen (cross sections D <east>, G and H <east>)

The Lomfjorden Fault Zone is the most prominent structural feature within this area (Andresen et al.
1992a,b; Miloslavskij et al. 1992a,b, in press). The main fault plane is an east-vergent, high-angle
reverse fault which involves Precambrian to Early Cretaceous strata (Fig. 16). Within the exposed
part, the vertical offset of the strata (including drag flexures) increases from ca. 100 m at Rurikfjellet
in the south to ca. 450 m at Eistraryggen (though almost no offset is documented at
Nordmannsfonna), ca. 800 m at Hayesbreen to ca. 1500 m at Akademikerbreen.

At Agardhbukta (Klementievfjellet and Eistraryggen), most of the offset is accommodated by a
sharply bending flexure with an overturned limb. It is uncertain, if the additional offset by faulting
is significant. At Klementievtjellet, several reverse splay faults are observed that are each related to
overturned parasitic folds (Andresen et al. 1992a).

Mesozoic strata are thought to have been thrust eastward along bedding-parallel thrusts within the
Triassic Botneheia shales, where duplexes locally are exposed (Vendomdalen, Fulmardalen,
Eistraryggen). These thrusts possibly interacted with movements along the Lomfjorden Fault, though
this is less prominent here than in the Billefjorden Fault Zone (Andresen et al. 1992a, Miloslavskij
et al. in press). The Janusfjellet Formation shows a considerable decrease in thickness at
Klementievfjellet (Agardhbukta) from 400 m to 250 m, which has been explained by a similar normal
fault/thrust interaction (Andresen et al. 1992a). Subsequent field work in the area seems to reveal that
no specific stratigraphic section within the Janusfjellet Formation is cut out, and instead all horizons
attenuate proportionally (Miloslavskij et al. in press). This may suggest syn-depositional (Jurassic-
Early Cretaceous) uplift of the block to the west of the Lomfjorden Fault in this area.
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Fig. 14: Middle Carboniferous strata at Lovehovden, Petuniabukta, within the Billefjorden Fault Zone. West-vergent high-
angle reverse faults turn over into flexures. From Dallmann (1993).

Fig. 15: Billefjorden Fault Zone in Billefjorden, near Gipshuken, seen from the north. A west-vergent, high-angle reverse
fault dissects Permian strata. An associated monocline is seen in the footwall to the right.



From Nordmannsfonna to the north, the fault zone splits up. A system of down-to-west displacing
structures affects all exposed strata of up to Triassic age. The structures are mainly situated below
glaciers and may be either normal faults or flexures. At Glyntnosa (near Rabotbreen), a combined
flexure and subvertical fault is exposed, across which the stratigraphy is dislocated 450 m down to
west. Farther north, at Von Postbreen, the offset is only ca. 100 m. This zone of down-to-west
displacement is connected along-strike with the main reverse fault by minor flexure zones which show
an en-echelon arrangement (Andresen et al. 1992b).

Farther north, at Akademikerbreen, the reverse fault offset attains a ca. 1500 m (Miloslavskij et
al. in prep.). At Lomfjorden, to the north of the map area, no reference horizons are exposed. The
minimum displacement is 500 m and high-angle reverse faulting was acompanied by obliquely
oriented folding and faulting suggestive of an additional sinistral strike-slip component (Bergh &
Braathen, in prep.).

i B E
Fig. 16: The Lomfjorden Fault Zone at Vivienberget, south of Akademikerbreen. It constitutes a high-angle reverse fault with
associated faults in the hangingwall that may be reactivated Carboniferous or older structures.

27



28



BIBLIOGRAPHY

This bibliography is subdivided into topics. It presents an overview of published literature and theses
on the foldbelt tectonics. It is supposed to present most of the work related to the Tertiary thrust-and-
fold belt of Spitsbergen, though it does not claim to be complete.

Maps and map descriptions
Scale 1:1,000,000

Winsnes, T.S. 1988: Bedrock map of Svalbard and Jan Mayen 1:1,000,000. Norsk Polarinstitutt Temakart
No. 3. (with short description)

Scale 1:500,000

Dallmann, W.K. (ed.) 1993: Geological map of Svalbard 1:500,000, sheet 1G Spitsbergen southern part.
Revised, preliminary edition (offset colour print). Norsk Polarinstitutt.

Hjelle, A. & Lauritzen, O. 1982: Geological map of Svalbard 1:500,000, sheet 3G, Spitsbergen northern part.
Norsk Polarinstitutt Skrifter 154 C. (with short description)

Flood, B., Nagy, J. & Winsnes, T.S. 1971: Geological map of Svalbard 1:500,000, sheet 1G Spitsbergen
southern part. Norsk Polarinstitutt Skrifter 154 A. (with short description)

Lauritzen, &. & Ohta, Y. 1984: Geological map of Svalbard 1:500,000, sheet 4G, Nordaustlandet. Norsk
Polarinstitutt Skrifter 154 D. (with short description)

Winsnes, T.S. & Worsley, D. 1981: Geological map of Svalbard 1:500,000, sheet 2G, Edgeoya. Norsk
Polarinstitutt Skrifter 154 B. (with short description)

Scale 1:100,000

Bergh, S.G., Ohta, Y., Andresen, A., Maher, H.D., Braathen, A. & Dallmann, W.K. 1993: Geological map
of Svalbard 1:100,000, sheet BSG St. Jonsfjorden, preliminary edition. Norsk Polarinstitutt.

Birkenmajer, K., Nagy, J. & Dallmann, W.K. 1992: Geological map of Svalbard 1:100,000, sheet C12G
Markhambreen. Norsk Polarinstitutt Temakart No. 22.

Dallmann, W.K., Winsnes, T.S. & Birkenmajer, K. 1993: Geological map of Svalbard 1:100,000, sheet C11G
Kvalvagen. Norsk Polarinstitutt No. 23.

Dallmann, W.K., Birkenmajer, K., Hjelle, A., Mork, A., Ohta, Y., Salvigsen, O. & Andresen, A., 1993:
Description of Geological map of Svalbard 1:100,000, sheet C13G Serkapp. Norsk Polarinstitutt Temakart
No. 17.

Dallmann, W. K., Hjelle, A., Ohta, Y., Salvigsen, O., Maher, H.D., Bjornerud, M., Hauser, E.C. &
Craddock, C. 1990: Geological map of Svalbard 1:100,000, B11G Van Keulenfjorden. With description.
Norsk Polarinstitutt Temakart No. 15.

Dallmann, W.K., Ohta, 1., Birjukov, A.S., Karnouienko, E.P. & Sirotkin, A.N. in prep. (1994): Geological
map of Svalbard 1:100,000, preliminary edition, sheet C7G Dicksonfjorden. Norsk Polarinstitutt.

Hjelle, A. Lauritzen, @., Salvigsen, O. & Winsnes, T.S. 1926: Geological map of Svalbard 1:100,000, sheet
B10G Van Mijenfjorden. With description. Norsk Polarinstitutt Temakart No. 2.

Hjelle, A., Ohta, Y., Thiedig, F., Piepjohn, K., Dallmann, W.K. & Salvigsen, O. in prep. (1994): Geological
map of Svalbard 1:100,000, preliminary edition, sheet A7G Kongsfjorden. Norsk Polarinstitutt.

Major, H. &. Nagy, J. 1964: Adventdalen. Geologisk kart. Norsk Polarinstitutt.

Major, H. &. Nagy, J. 1972: Geology of the Adventdalen map area. Norsk Polarinstitutt Skrifter 138, 1-58.
(with map, published in 1964)

Major, H., Nagy, J., Haremo, P., Dallmann, W.K., Andresen, A. & Salvigsen, O. 1992: Geological map of
Svalbard 1:100,000, preliminary edition, sheet C9G Adventdalen. (Revised after Major, H. & Nagy, J.
1964). Norsk Polarinstituttt.

Miloslavskij, M.Ju., Birjukov, A.S., Slénskij, S.N., Hansen, S., Larsen, B.T., Dallmann, W.K. & Andresen,

29



A. 1992a: Geological map of Svalbard 1:100,000, sheet D9G Agardhfjellet. Norsk Polarinstitutt Temakart
No. 21.

Miloslavskij, M.Ju., Birjukov, A.S., Slénskij, S.N. & Dallmann, W.K., 1992b: Geological map of Svalbard
1:100,000, preliminary edition, sheet D8G Negribreen. Norsk Polarinstitutt. (colour print in press, 1994)

Miloslavskij, M.Ju., Dallmann, W.K., Dypvik, H., Krasil’§¢ikov, A.A., Birkeland, &. & Salvigsen, O. in
press: Geological map of Svalbard 1:100,000, sheet D9G Agardhfjellet. Norsk Polarinstitutt Temakart No.
21,

Lauritzen, @., Salvigsen, O. & Winsnes, T.S. 1988/1989: Geological map of Svalbard 1:100,000, sheet C8G
Billefjorden. With description. Norsk Polarinstitutt Temakart No. 5.

Ohta, Y. & Dallmann, W.K. (eds.) 1991: Geological map of Svalbard 1:100,000, preliminary edition, sheet
B12G Torellbreen. Norsk Polarinstitutt.

Ohta, Y., Hjelle, A., Andresen, A., Dallmann, W.K. & Salvigsen, O. 1991/1992: Geological map of Svalbard
1:100,000, sheet B9G Isfjorden. With description. Norsk Polarinstitutt Temakart No. 16.

Salvigsen, O. & Winsnes, T.S. 1987: Geological map of Svalbard 1:100,000, sheet C10G Braganzavagen.
Norsk Polarinstitutt Temakart No. 4.

Steel, R.J., Winsnes, T.S. & Salvigsen, O. 1989: Description of Geological map of Svalbard 1:100,000, sheet
C10G Braganzavagen. Norsk Polarinstitutt Temakart No. 4.

Winsnes, T.S., Birkenmajer, K., Dallmann, W.K., Hjelle, A. & Salvigsen, O. 1992: Geological map of
Svalbard 1:100,000, sheet C13G Serkapp. Norsk Polarinstitutt Temakart No. 17.

Proceedings of symposia etc.

Dallmann, W.D., Andresen, A. & Kirill, A. (eds.) 1992: Post-Caledonian tectonic evolution of Svalbard.
Proceedings of symposium held in Oslo 15 and 16 November 1990. Norsk Geologisk Tidsskrift 72/1. (13
articles)

Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.) 1988: Tertiary tectonics of Svalbard. Extended abstracts
from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 1-110.

Winsnes, T.S. (ed.) 1979: The geological development of Svalbard during the Precambrian, Lower Paleozoic,
and Devonian. Symposium on Svalbard’s geology, Oslo, 2-5 June, 1975. Norsk Polarinstitutt Skrifter 167,
1-324 (17 articles).

General geological descriptions of Svalbard or large areas within Svalbard including Tertiary
structure/tectonics

Birkenmajer, K. 1981: The geology of Svalbard, the western part of the Barents Sea, and the continental margin
of Scandinavia. In Nairn, A.E.M., Churkin, M. & Stehli, F.G. (eds.): The ocean basins and margins, vol.
5: The Arctic Ocean. Plenum Press, New York/London. 265-329.

De Geer, W. 1919: On the physiographical evolution of Spitsbergen. Geografiska Annaler 1, Stockholm.

Frebold, H. 1935: Geologie von Spitzbergen, der Bireninsel, des Konig Karl- und Franz-Joseph-Landes. Verlag
von Gebrider Borntrager, Berlin. 1-195.

Gee, D.G., Harland, W.B. & McWhae, J.R.H. 1953: Geology of central Vestspitsbergen. Part I: Review of
the geology of Spitsbergen with special reference to central Vestspitsbergen. Transactions Royal Society of
Edinburgh 52 (9), 299-356.

Gramberg, 1.S. (ed.) 1988: Barencevskaja Sel’fovaja plita (The Barents Shelf plate). Nedra, Leningrad.

Harland, W.B. 1961: An outline of the structural history of Spitsbergen. Pp. 68-132 in Raasch, G.O. (ed.):
Geology of the Arctic. University of Toronto Press.

Harland, B.W. 1969: Contribution of Spitsbergen to understanding of the tectonic evolution of the North
Atlantic region. Pp. 817-851 in Kay, M. (ed.): North Atlantic - geology and continental drift. American
Association of Petroleum Geologists Memoir 12.

Harland, W.B. 1971: Tectonic transpression in Caledonian Spitsbergen. Geological Magazine 108, 27-42.

Nathorst, A.G. 1910: Beitrige zur Geologie der Bireninsel, Spitzbergens und des Konig-Karl-Landes. Bulletin
Geologiska Institutionen Universitetet i Uppsala 10 (1910-1911), 261-416.

Orvin, A. 1940: Outline of the geological history of Spitsbergen. Skrifter om Svalbard og Ishavet 78 (reprint
1969; 1-57).

Steel, R.J. & Worsley, D. 1984: Svalbard’s post-Caledonian strata - an atlas of sedimentational patterns and

30



palacogeographic evolution. Pp. 109-135 in Spencer, A.M. et al. (eds.): Petroleum Geology of the North
European Margin, Norwegian Petroleum Society/Graham & Trotman.
Worsley, D. 1986: The geological history of Svalbard. Den Norske Stats Oljeselskap. Stavanger. 1-121.

Plate tectonics

Birkenmajer, K. 1972a: Tertiary history of Spitsbergen and continental drift. Acta Geologica Polonica 22 (2),
193-218.

Buchardt, B. 1981: Tertiary deposits of the Norwegian-Greenland Sea region (Svalbard, Northeast- and East
Greenland, Iceland, the Faroe Islands and the Norwegian-Greenland Sea) and their correlation to Northwest
Europe. Canadian Society of Petroleum Geologists Memoir 7, 585-610.

Christie, R.L. 1979: The Franklinian Geosyncline in the Canadian Arctic and its relationship to Svalbard. Norsk
Polarinstitutt Skrifter 167, 263-314.

Eldholm, O., Faleide, J.I. & Myhre, A.M. 1987: Continent-ocean transition at the western Barents
Sea/Svalbard continental margin. Geology 15, 1118-1122.

Harland, W.B. 1972: Early Paleozoic faults as margins of Arctic plates in Svalbard. Preceedings 24th
International Geological Congress, Montreal, 3. 230-237.

Harland, W.B. 1978: The Caledonides of Svalbard: IGCP Project 27, Caledonian-Appalachian orogen of the
North Atlantic region. Canada Geological Survey Paper 78-13, 3-11.

Harland, W.B. & Gayer, R.A. 1972: The Arctic Caledonides and earlier oceans. Geological Magazine 109,
289-314,

Max, M.D. & Ohta, Y. 1988: Did major fractures in continental crust control orientation of the Knipovich-Lena
Trough segment of the plate margin? Polar Research 6, 85-93.

Morris, A. 1989: Distributed, right-lateral strike-slip on Prins Karls Forland, western Svalbard. Polar Research
7, 79-82.

Myhre, A.M., Eldholm, O. & Sundvor, E. 1982: The margin between Senja and Spitsbergen fracture zones:
Implications for plate tectonics. Tectonophysics 89, 33-50.

Pedersen, S.A.S. & Hakansson, E. 1988: Structural styles of the Wandel Sea strike-slip mobile belt. Abstract,
18. Nordiske Geologiske Vintermade, Januar 1988, Copenhagen, 441-442.

Srivastava, S.P. & Tapscott, C.R. 1986: Plate Kinematics of the North Atlantic. Pp. 379-402 in The Geology
of North America, vol. M, Geological Society of America.

Sunvor, E. & Austegard, A. 1990: The Yermak Plateau and the continent-ocean transition on the northern
Svalbard margin. Abstract 19. Nordiske Geologiske Vintermote, Stavanger, January 1990, Geonytt 17 (1),
110.

Talwani, M. & Eldholm, O. 1977: Evolution of the Norwegian-Greenland Sea. Geological Society of America
Bulletin 88, 969-999.

Vagnes, E., Reksnes, P.A., Faleide, S.T. & Gudlaugsson, S.T. 1988: Plate-tectonic constraints on the
formation of the Spitsbergen fold-and-thrust belt. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.):
Tertiary tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk
Polarinstitutt Rapportserie 46, 105-108.

Vagnes, E., Faleide, J.I., Gudlaugsson, S.T. & Reksnes, P.A. 1992: Plate tectonic constraints on the Late
Cretaceous - Early Tertiary evolution of Svalbard and the Wandel Sea Basin. In Dallmann, W.K., Andresen,
A. & Kirill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Proceedings abstract. Norsk Geologisk
Tidsskrift 72/1.

Descriptions and kinematic models for the entire foldbelt or large parts of it

Birkenmajer, K. 1972b: Alpine foldbelt of Spitsbergen. 24th International Geological Congress (Montreal),
Section 3, 282-292.

Craddock, C., Hauser, E.C., Maher, H.D., Sun, A.Y. & Zhu, G. 1985: Tectonic evolution of the west
Spitsbergen foldbelt. Tectonophysics 114, 193-211.

Dallmann, W.K. & Maher, H.D. Jr. 1988: Thick- and thin-skinned tectonics in the SW part of the Tertiary
fold-and-thrust belt, Spitsbergen. VI. Annual TSGS-meeting, Oslo, November 17/18. Extended abstract,
Institutt for geologi, Universitetet i Oslo, Intern skriftserie 54, 10-11.

Dallmann, W.K. & Maher, H.D. 1989b: Structural zonation of the Tertiary fold-and-thrust belt, Spitsbergen.

31



Abstract European Union of Geosciences V meeting, Strasbourg 20-23 March 1989, p. 22.

De Geer, G. 1909: Some leading lines of dislocation in Spitsbergen. Geologiska Foreningens i Stockholm
Forhandlingar 31.

Faleide, J.I., Gudlaugsson, S.T., Eiken, O. & Hanken, N.-M. 1988: Seismic structure of Spitsbergen:
Implications for Tertiary deformation. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary
tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk
Polarinstitutt Rapportserie 46. 47-50.

Faleide, J.I., Gudlaugsson, S.T., Vagnes, E., Eiken, O. & Hanken, N.M. 1990: Tertizr deformasjon pa
Svalbard i lys av seismiske snitt og platetektonisk rammeverk. Abstract 19. Nordiske Geologiske Vintermate,
Stavanger, January 1990, Geonytt 17 (1), 45.

Hanisch, J. 1984: West Spitsbergen foldbelt and Cretaceous opening of the North Atlantic. Pp. 187-198 in
Spencer, A.M. et al. (eds.): Petroleum geology of the North European Margin. Graham & Trotman, London.

Harland, W.B. & Horsfield, W.T. 1974: West Spitsbergen orogen. Pp. 747-755 in Spencer, A.M. (ed.):
Mesozoic-Cenozoic Orogenic Belts; Data for Orogenic Studies. Geological Society of London Special
Publication 4. 747-755.

Kellogg, H.E. 1975: Tertiary stratigraphy and tectonism in Svalbard and continental drift. American Association
of Petroleum Geologists Bulletin 59, 3, 465-485.

Lepvrier, C. 1988: Relais compressifs et distensifs entre décrochements dans la chaine tertiaire du Spitzberg
(Svalbard, Norvege). C.R. Acad. Sci. Paris 307 (1), 409-414.

Lepvrier, C. 1992: Early Tertiary paleostress distribution on Spitsbergen and Greenland-Eurasia plate
kinematics. In Dallmann, W.K., Andresen, A. & Kirill, A. (eds.): Post-Caledonian tectonic evolution of
Svalbard. Norsk Geologisk Tidsskrift 72/1.

Lepvrier, C., Leparmentier, F. & Seland, R. 1988: Tertiary stress evolution on Svalbard. In Dallmann, W.K.,
Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from symposium held
in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 59-61.

Lyberis, N. & Manby, G.M. 1992: The West Spitsbergen Foldbelt: The results of Late Cretaceous-Paleocene
Greenland-Svalbard convergence? In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian
tectonic evolution of Svalbard. Proceedings abstract. Norsk Geologisk Tidsskrift 72/1.

Lyberis, N. & Manby, G.M. 1993a: The West Spitsbergen Fold Belt: the result of Late Cretaceous-Paleocene
Greenland-Svalbard convergence? Geological Journal 28, 125-136.

Lyberis, N. & Manby, G.M. 1993b: The origin of the West Spitsbergen Fold Belt from geological constraints
and plate kinematics: implications for the Arctic. Tectonophysics 224, 371-391.

Lowell, J.D. 1972: Spitsbergen Tertiary orogenic belt and the Spitsbergen Fracture Zone. Geological Society
of America Bulletin 83, 3091-3102.

Maher, H.D. & Craddock, C. 1983: Transpression as a kinematic regime: West Spitsbergen Tertiary
fold-and-thrust belt. Geological Society of America Abstracts 15 (6), 633.

Maher, H.D. & Craddock, C. 1988: Decoupling as an alternate model for transpression during the initial
opening of the Norwegian Greenland Sea. Research Note. Polar Research 6, 137-140.

Maher, H.D., Andresen, A., Dallmann, W.K. & Welbon, A. 1990: Structural styles in a Tertiary intracratonic
convergent mobile zone, Svalbard. Abstract Geological Society of America meeting, Dallas, November 1990.

Maher, H.D., Craddock, H.D. & Maher, K. A. 1986: Kinematics of Tertiary structures in Upper Paleozoic and
Mesozoic strata on Midterhuken, West Spitsbergen. Geological Society of America Bulletin 97, 1411-1421.

Mann, A. & Townsend, C. 1989: The post-Devonian tectonic evolution of southern Spitsbergen illustrated by
structural cross-sections through Bellsund and Hornsund. Geological Magazine 126, 549-566.

Nottvedt, A., Livbjerg, F. & Midbee, P.S. 1988a: Tertiary deformation on Svalbard - various models and
recent advances. In Dallmann, W K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard.
Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie
46. 79-84.

Pedersen, S.A.S. 1988: Model of structural events in the Late Mesozoic platform break-up between Greenland
and Svalbard. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended
abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 99-100.

Sales, J. 1988: Tertiary deformation of Svalbard: Regional relationships, critical areas, alternative models. In
Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from
symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 109-110.

Townsend, C. 1992: Tertiary tectonics, deformation and basin development on Svalbard. In Dallmann, W.K.,

32



Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Proceedings abstract. Norsk
Geologisk Tidsskrift 72/1.

Townsend, C. & Mann, A. 1988: The structure of southern Spitsbergen. VI. Annual TSGS-meeting, Oslo,
November 17/18. Extended abstract, Institutt for geologi, Universitetet i Oslo, Intern skriftserie 54, 41.

Syntectonic sedimentation and basin subsidence, Svalbard in general

Atkinson, D.J. 1963: Tertiary rocks of Spitsbergen. American Association of Petroleum Geologists, Bulletin 47
(2), 302-323.

Feyling-Hanssen, R.W. & Ulleberg, K. 1984: A Tertiary-Quaternary section at Sarsbukta, Spitsbergen,
Svalbard, and its foraminifera. Polar Research 2, 77-106.

Harland, W.B. 1975: Paleogene correlation in and around Svalbard. Geological Magazine 112, 421-429.

Helland-Hansen, W. 1990: Sedimentation in a Paleogene foreland basin, Spitsbergen. American Association of
Petroleum Geologists, Bulletin.

Kleinspehn, K.L., Pershing, J. & Teyssier, Ch. 1989: Paleostress stratigraphy: A new technique for analyzing
tectonic control on sedimentary basin subsidence. Geology 17, 253-256.

Lehmann, U. Thiedig, F. & Harland, W.B. 1978: Spitzbergen im Tertidr. Polarforschung 48. Jahrgang (1/2),
120-138.

Livsic, Ju.Ja. 1965: Paleogenovye otlozenija Zemli Nordenel’da (Zap. Spicbergen). (Paleogene deposits of
Nordenskiold Land, Vestspitsbergen.) Pp. 193-215 in Sokolov, V.N. (ed.): Materialy po geologii
Spicbergena. [English translation in Harland, W.B. et al.(ed.): Geology of Spitsbergen. National Lending
Library of Science and Technology, Boston Spa., Yorkshire 1970.]

Liviic, Ju.Ja. 1967: Tretiénye otloZenija zapadnoj &asti archipelaga Spicbergen. (Tertiary deposits in the western
part of the Archipelago of Svalbard.) Pp. 235-259 in Sokolov, V.N. (ed.): Materialy po stratigrafii
Spicbergena. (English translation, The British Library, Lending Division, 1977.)

Livsic, Ju.Ja. 1973: Paleogenovye otloZenija i platformennaja struktura Spicbergen. (Paleogene deposits and
platform structure of Spitsbergen.) Tr. NIIGA, t. 174.

Livsic, Ju.Ja. 1974: Paleogene deposits and the platform structure of Svalbard. Norsk Polarinstitutt Skrifter 159,
1-50.

Livsic, Ju.Ja. 1992: Tectonic History of Tertiary sedimentation of Svalbard. Discussion. In Dallmann, W.K.,
Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift
72/1.

Manum, S.B. & Throndsen, T. 1986: Age of Tertiary formations on Spitsbergen. Polar Research 4, 103-131.

Miiller, R.D. & Spielhagen, R.F. 1990: Evolution of the Central Tertiary Basin of Spitsbergen: Towards a
synthesis of sediment and plate tectonic history. Palaeogeography, Palaeoclimatology, Palaeoecology 80, 153-
172.

Nottvedt, A., Berglund, L.T., Rasmussen, E. & Steel, R.J. 1988: Some aspects of Tertiary tectonics and
sedimentation along the western Barents Shelf. Geological Society of America, Special Publication 39, 421-
425,

Steel, R.J. 1992: The Tertiary succession of the Central Basin: Sequence stratigraphy and its tectonic
implications. In Dallmann, W.K., Andresen, A. & Kirill, A. (eds.): Post-Caledonian tectonic evolution of
Svalbard. Proceedings abstract. Norsk Geologisk Tidsskrift 72/1.

Steel, R.J., Dalland, A., Kalgraff, K. & Larsen, V. 1981: The central Tertiary basin of Spitsbergen -
sedimentary development in a sheared niargin basin. Pp. 647-664 in Kerr, J.W. & Fergusson, A.J. (eds.):
Geology of the North Atlantic Borderlands. Canadian Society of Petroleum Geologists, Memoir 7.

Steel, R.J., Gjelberg, J., Helland-Hansen, W., Kleinspehn, K., Nottvedt, A. & Rye Larsen, M. 1985: The
Tertiary strike-slip basins and orogenic belt of Spitsbergen. Society of Economic Paleontologists and
Mineralogists, Special Publication 37, 339-360.

Steel, R.J. & Worsley, D. 1984: Svalbard’s post-Caledonian strata - an atlas of sedimentational patterns and
palacogeographic evolution. Pp. 109-135 in Spencer, A.M. et al. (eds.): Petroleum Geology of the North
European Margin, Norwegian Petroleum Society/Graham & Trotman.

Vonderbank, K. 1970: Geologie und Fauna der tertiiren Ablagerungen Zentral-Spitsbergens. Norsk Polarinstitutt
Skrifter 153, 1-119.

33



Structural descriptions and analyses of subareas
Serkapp-Hornsund area

Birkenmajer, K. 1959a: Report on the geological investigations of the Hornsund area, Vestspitsbergen, in 1958.
Pt. 1. Hecla Hoek Formation. Bull. Acad. Polon. Sci. VII (2).

Birkenmajer, K. 1959b: Course of the geological investigations of the Hornsund area, Vestspitsbergen in 1957-
1958. Studia Geologica Polonica 4.

Birkenmajer, K. 1960: Geological sketch of the Horsund area. Int. Geol. Congr., Rep. 21st Ses. Supplement
to Guide for Excursion A.16, Kabenhavn.

Birkenmajer, K. 1964: Devonian, Carboniferous and Permian formations of Hornsund, Vestspitsbergen. Studia
Geologica Polonica 11, 47-123.

Birkenmajer, K. 1977: Triassic sedimentary formations of the Hornsund area, Spitsbergen. Studia Geologica
Polonica 51, 1-74.

Birkenmajer, K. 1978a: Cambrian succession in south Spitsbergen. Studia Geologica Polonica 59, 7-46.

Birkenmajer, K. 1978b: Ordovician succession in south Spitsbergen. Studia Geolonica Polonica 59, 47-82.

Birkenmajer, K. 1986: Tertiary tectonic deformation of Lower Cretaceous dolerite dykes in a Precambrian
terrane, south-west Spitsbergen. Studia Geologica Polonica 89, 31-44.

Birkenmajer, K. & Morawski, T. 1960: Dolerite intrusions of Wedel Jarlsberg Land, Vestspitsbergen. Studia
Geologica Polonica 4, 103-123.

Dallmann, W.K. 1991: Multiphase evolution (Devonian, Carboniferous, Tertiary) along a basement mobile
zone, Serkapp-Hornsund area, Svalbard. Abstract Norsk Geologisk Forenings Vintermote, Oslo, January
1991, Geonytt 18 (1), 19-20.

Dallmann, W.K. 1992: Multiphase tectonic evolution of the Serkapp-Hornsund mobile zone (Devomian,
Carboniferous, Tertiary), Svalbard. In Dallmann, W.K., Andresen, A. & Kirill, A. (eds.): Post-Caledonian
tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72 (1).

Interior Wedel Jarlsberg Land to Bellsund

Dallmann, W.K. 1988a: The structure of the Berzeliustinden area: Evidence for thrust wedge tectonics in the
Tertiary fold-and-thrust belt of Spitsbergen. Polar Research 6 (2), 141-154.

Dallmann, W.K. 1988b: Thrust tectonics south of Van Keulenfjorden. Symposium on Tertiary Tectonics of
Svalbard, Oslo, April 26/27. Extended abstact, Norsk Polarinstitutt Rapportserie 46, 43-45.

Dallmann, W.K. 1989: The nature of the Precambrian-Tertiary boundary at Renardodden, Bellsund, Svalbard.
Research Note. Polar Research 7 (2), 139-145.

Dallmann, W.K. & Maher, H.D. 1989a: The Supanberget area - basement imbrication and detached foreland
thrusting in the Tertiary fold-and-thrust belt, Svalbard. Polar Research 7 (2), 95-108.

Hauser, E.C. 1982: Tectonic evolution of a segment of the West Spitsbergen foldbelt in northern Wedel Jarisberg
Land. Ph.D. thesis, University of Wisconsin-Madison, 1-188.

Mabher, H.D. 1984: Structure and stratigraphy of the Midterhuken peninsula, Bellsund, west Spitsbergen. Ph.D.
thesis, Umversity of Wisconsin-Madison. 1-437.

Maher, H.D. 1988b: Minimum estimate of Tertiary shortening suggested by surface structures exposed on
Midterhuken, Bellsund, Spitsbergen. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectomcs
of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46, 35-38.

Maher, K.A. 1987: The structure and stratigraphy of Lower Mesozoic strata, Midterhuken peninsula, west
Spitsbergen, Svalbard. M.S. thesis, University of Wisconsin-Madison. 1-287.

Ozimkowski, W. 1989: Joint fractures on the southern shore of Bellsund, Spitsbergen. Polish Polar Research
10 (1), 81-91.

Pray, J.R., Maher, H.D. & Welbon, A. 1992: Tuttle lamellae (fluid inclusion planes) in Carboniferous strata
from Bellsund and St. Jonsfjorden, Western Svalbard. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.):
Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Ringset, N. 1988b: The fold and thrust system of Midterhukfjellet, Bellsund. In Dallmann, W.K., Ohta, Y. &
Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and
27 April 1988. Norsk Polarinstitutt Rapportserie 46, 39-42.

34



Roézycki, S.Z. 1959: Geology of the north-west part of Torell Land, Vestspitsbergen. Studia Geologica
Polonica 2, 1-98.

Sun, A. Y. 1980: Structure and stratigraphy of the Berzeliustinden area, Wedel Jarlsberg Land and Torell
Land, Spitshergen. M.S. thesis, University of Wisconsin-Madison. 1-116.

Thiedig, F. Pickton, C.A.G., Lehmann, U., Harland, W.B. & Anderson, H.J. 1979: Das Tertiir von
Renardodden. Mitteilungendes Geologisch-Paldontologischen Instituts der Universitit Hamburg 49, 135-146.

Nordenskiold Land

Braathen, A., Bergh, S.G., Andresen, A. & Maher, H.D. 1993: Variasjoner i tertizr tektonisk stil betinget av
heterogent underlag i vestlige Spitsbergen, Svalbard. Abstract. Geonytt 1, p. 17.

Dalland, A. 1979: Structural geology and petroleum potential of Nordenskiold Land, Svalbard. Norsk
Petroleumsforening (NPF), Norwegian Sea Synposium, NSS/30, 20.

Hjelle, A. 1988: Tertiary structures in western Nordenskitld Land. In Dallmann, W.K., Ohta, Y. &
Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from Symposium held in Oslo 26 and
27 April 1988. Norsk Polarinstitutt Rapportserie 46, 29-31.

Kimura, G., Ohta, Y. & Nakamura, K. 1990: Minor structures and estimation of tectonic stress during the
"West Spitsbergen Orogeny” in the Festningen region, Spitsbergen. In Tasumi, T. (Ed.), The Japanese
Scientific Expeditions to Spitsbergen 1983-88, 155-172. Kyoikusha, Tokio.

Kotlukov, V.A. 1936: GeologiCeskoe stroenie i uglenosnost’ rajona Barencburga i tundry Bogemana (Zap.
Spicbergen). (Geological structure and coal content of the Barentsburg region and Bohemanflya, West
Spitsbergen.) Leningradskij geologicCeskij trest, Trudy 11. Leningrad.

Maher, H.D., Ringset, N. & Dallmann, W.K. 1989: Tertiary structures in the platform cover strata of
Nordenskiold Land, Svalbard. Polar Research 7, 83-93.

Ohta, Y. 1988a: Structures of Carboniferous strata at Trygghamna and along the SE margin of the
Forlandsundet Graben. Pp. 25-28 in Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics
of Svalbard. Extended abstracts from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46.

Ohta, Y. 1988b: An additional presentation on the basement-platform boundary structures in NW Nordenskiéld
Land. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended
abstracts from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 32-33.

Oscar II Land

Andresen, A. & Welbon, A. 1991: Structural observations across the Pretender lineament - implications for
Late Paleozoic and Tertiary tectonic evolution in the Kongsfjord area, western Spitsbergen. Abstract Norsk
Geologisk Forenings Vintermeote, Oslo, January 1991, Geonytt 18 (1), 12-14.

Bergh, S.G. & Andresen, A. 1990: Structural development of the Tertiary fold-and-thrust belt in Oscar II Land,
Spitsbergen. Polar Research 8, 217-236.

Bergh, S.G., Andresen, A., Bergvik, A. & Hansen, A.I. 1988a: Tertiary thin-skinned compressional
deformation on Oscar II Land, central Spitsbergen. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.):
Tertiary tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk
Polarinstitutt Rapportserie 46. 51-54.

Bergh, S., Andresen, A., Midbge, P., Bergvik, A., Hansen, I. & Ringset, N. 1988b: Tertier tektonikk pa
Svalbard; illustrert ved et ost-vest profil nord for Isfjorden, Vest-Spitsbergen. Abstract, 18. Nordiske
Geologiske Vintermade, Januar 1988, Copenhagen, 46.

Bergvik, A. 1990: Strukturgeologiske og stratigrafiske undersokelser i mesozoiske og tertizre bergarter pd
Erdmannflya, vest Spitsbergen. Cand. scient. thesis, University of Tromsg.

Hansen, S.P.J. 1991: En strukturgeologisk analyse av foldete og skjovne enheter i perm-trias ved Ekmanfjorden,
i sentrale deler av Vest-Spitsbergens tertiere folde- og skyvebelte. Unpubl. Cand. Scient. thesis, Univ.
Tromsg. 1-133.

Ingebrigtsen, A., Haabet, T. & Bergh, S.G. 1988: Sekvensiell utvikling av en tertizr grunnfjells-involvert fold,
Trygghamna, Svalbard. Geonytt 1, 24.

Maher, H.D. 1988a: Photointerpretation of Tertiary structures in platform cover strata of interior Oscar II Land,
Spitsbergen. Polar Research 6, 155-172.

35



Maher, H.D. 1988c: Photointerpretation of Tertiary structures in interior Oscar II Land, Spitsbergen. In
Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from
symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 55-58.

Maher, H.D. & Welbon, A. 1992: Influence of a Carboniferous basin margin on Tertiary tectonism at St.
Jonsfjorden and Bellsund, Western Svalbard. In Dallmann, W.K., Andresen, A. & Kirill, A. (eds.): Post-
Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Ohta, Y. 1988a: Structures of Carboniferous strata at Trygghamna and along the SE margin of the
Forlandsundet Graben. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard.
Extended abstracts from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie
46, 25-28.

Pray, J.R., Maher, H.D. & Welbon, A. 1992: Tuttle lamellae (fluid inclusion planes) in Carboniferous strata
from Bellsund and St. Jonsfjorden, Western Svalbard. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.):
Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Weiss, L.E. 1958: The structure of the Trygghamna-Vermlandsryggen area, Isfjorden. Norsk geologisk
Tidsskrift 38, 218-219.

Welbon, A. & Maher, H.D. 1990: Reconstructing the early basin history within a thrusted belt; Carboniferous
tectonics and sedimentation in the St. Jonsfjorden area, Spitsbergen. Abstract 19. Nordiske Geologiske
Vintermote, Stavanger, January 1990, Geonytt 17 (1), 122.

Welbon, A. & Maher, H.D. 1992: Tertiary tectonism and basin inversion of the St. Jonsfjorden region,
Svalbard. Journal of Structural Geology 14, 41-55.

Welbon, A., Andresen, A. & Grant, N. 1992: The Pretender Lineament - structural and stratigraphic
significance of a major lineament in western Spitsbergen. In Dallmann, W.K., Andresen, A. & Krill, A.
(eds.): Post-Caledonian tectonic evolution of Svalbard. Proceedings abstract. Norsk Geologisk Tidsskrift 72/1.

Wennberg, O.P. 1990: En geometrisk og kinematisk analyse av astmarginen til det terticere foldebeltet nord for
Isfiorden, Oscar Il Land, Spitshergen. Cand. scient. thesis, University of Oslo. 1-154.

Wennberg, O.P., Hansen, S., Andresen, A. & Bergh, S. 1990: Folde- og forkastnings-geometri i tilknytning
til den tertizre skyvefronten i Lappdalen nord for Isfjorden, Spitsbergen. Abstract 19. Nordiske Geologiske
Vintermaote, Stavanger, January 1990, Geonytt 17 (1), 122.

Wennberg, O.P., Andresen, A., Hansen, S. & Bergh, S.G. 1993: Structural evolution of a frontal ramp section
of the West Spitsbergen Tertiary fold-and-thrust belt, north of Isfjorden, Spitsbergen. Geological Magazine.

Winsnes, T.S. & Ohta, Y. 1988: Fold structures of Carboniferous to Triassic rocks in the inner part of St.
Jonsfjorden. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended
abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 21-24.

Breggerhalvaya, Kongsfjorden area

Barbaroux, L. 1966: Contribution a I’étude tectonique de la presqu’ile de Bragger (Spitsberg). Bull. Soc. géol.
de France, ser. 7. vol. VIII.

Barbaroux, L. 1967: Etude géologique et sédimentologique de la Presqu’ile de Brogger, Baie du Roi,
Vestspitsbergen. Thesis, Univ. Marseille, Pts. 1 (1-185) & 2 (annexe).

Challinor, A. 1967: The structure of Braggerhalveya, Spitsbergen. Geol. Mag. 104 (4).

Lepvrier, C. & Geyssant, J. 1984: Tectonique cassante et champs de contrainte tertiaires lo long de la marge
en coulissement du Spitsberg: Corrélations avec les mécanismes d’ouverture de la mer de Norvege-Groénland.
Annales de la Société Géologique du Nord CIII, 333-344.

Lepvrier, C. & Geyssant, J. 1985: L’évolution structurale de la marge occidentale du Spitsberg: coulissement
et rifting tertiaires. Société Géologique de France Bulletin 8, 115-125.

Manby, G.M. 1988: Tertiary folding and thrusting in NW Svalbard. In Dallmann, W.K., Ohta, Y. & Andresen,
A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April
1988. Norsk Polarinstitutt Rapportserie 46, 17-20.

Midbee, P.S. 1985: Kongsfiordfeltet (Paleocen) - Spitsbergen. Cand real. thesis, Univ. Bergen, 1-226.

Orvin, A. 1934: Geology of the Kings Bay region, Spitsbergen. Skrifter om Svalbard og Ishavet 57, 1-196.

Thiedig, F. 1988: Post-Caledonian thrust structures on Blomstrandhalvagya, Kongsfjorden, NW Spitsbergen. In
Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from
symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 15-16.

Thiedig, F. & Manby, G.M. 1992: Origin and deformation of post-Caledonian sediments on Blomstrandhalvaya

36



and the Lovén Islands, northwest Spitsbergen. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-
Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Forlandsundet, Prins Karls Forland

Atkinson, D.J. 1962: Tectonic control of sedimentation and the interpretation of sediment alternation in the
Tertiary of Prins Karls Forland, Spitsbergen. Geological Society of America, Bulletin 73, 343-364.

Gabrielsen, R.H., Klavjan, O.S., Haugsbe, H., Midbge, P., Nattvedt, A., Rasmussen, E. & Skott, P.H. 1992;
The structural outline of Forlandssundet Graben, Prins Karls Forland, Svalbard. In Dallmann, W.K., Andre-
sen, A. & Kiill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Kleinspehn, K.L. & Teyssier, C. 1992: Tectonics of the Pelacogene Forlandsundet Basin, Spitsbergen: A
preliminary report. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution
of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Lepvrier, C. 1990: Early Tertiary paleostress history and tectonic development of the Forlandsundet Basin,
Svalbard, Norway. Norsk Polarinstitutt Meddelelser 112, 1-15.

Morris, A. 1989: Distributed, right-lateral strike-slip on Prins Karls Forland, western Svalbard. Polar Research
7, 719-82.

Nottvedt, A., Gabrielsen, R.H., Haugsbg, H., Klgvjan, O.S., Midbege, P.S., Rasmussen, E. & Skott, P.H.
1992: Stratigraphy and sedimentology of the Forlandsundet Graben. In Dallmann, W.K., Andresen, A. &
Krill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Proceedings abstract. Norsk Geologisk
Tidsskrift 72/1.

Rye Larsen, M. 1982: Forlandssundet Graben (Paleocen) - Svalbards vestmarginsedimentasjon og tektoniske
utvikling av et basseng ved en transform plategrense. Cand. real. thesis, Univ. Bergen, 1-380.

Tyrrell, G.W. 1924: The geology of Prince Charles Foreland, Spitsbergen. Royal Society of Edinburgh
Transactions 53 (2), 443-478.

Wojcik, C. 1981: Geological observations in the eastern part of the Forlandsundet Graben between Dahlbreen
and Engelskbukta, Spitsbergen. Studia Geologica Polonica 73, 25-36.

Central and eastern Svalbard

Andresen, A., Bergh, S., Hansen, H., Klovjan, O., Kristensen, S.E., Livbjerg, F., Lund, T., Mair. B.,
Midbee, P. & Nottvedt, A. 1988: Geometry and structural development of the Billefjorden and Lomfjorden
fault zones in the Isfjorden - Sabine Land area, Spitsbergen. Abstract, 18. Nordiske Geologiske Vintermade,
Januar 1988, Copenhagen, 33-34.

Andresen, A., Haremo, P. & Bergh, S.G. 1988: The southern termination of the Lomfjorden Fault Zone. In
Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from
Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 75-78.

Andresen, A., Haremo, P., Swensson, E. & Bergh, S.G. 1992: Structural geology around the southern
termination of the Lomfjorden Fault Complex, Agardhdalen, East-Spitsbergen. In Dallmann, W.K.,
Andresen, A. & Kirill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift
72/1.

Andresen, A., Midbge, P. & Bergh, S.G. 1992: Structural observations along the Lomfjorden Complex of
Agardhbukta, Spitsbergen. In Dallmann, W.K., Andresen, A. & Kirill, A. (eds.): Post-Caledonian tectonic
evolution of Svalbard. Proceedings abstract. Norsk Geologisk Tidsskrift 72/1.

Bates, D.E.B. & Schwarzacher, W. 1958: The geology of the land between Ekmanfjorden and Dicksonfjorden
in Central Vest-Spitsbergen. Geological Magazine 95.

Dallmann, W.K. 1993: Notes on the stratigraphy, extent and tectonic implications of the Minkinfjellet Basin,
Middle Carboniferous of central Spitsbergen. Research Note. Polar Research 12 (2).

Haremo, P. 1992: Post-Paleozoic tectonics along the southern part of the Billefjorden and Lomfjorden Fault
Zones and their relation to the West Spitsbergen Foldbelt. Cand. scient. Theses, University of Oslo.

Haremo, P. & Andresen, A. 1988: Tertiary movements along the Billefjorden Fault Zone and its relatin to the
West Spitsbergen orogenic belt. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of
Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46, 71-74.

Haremo, P., Andresen, A., Strand, K., Dypvik, H., Nagy, J., Elverhai, A., Eikeland, T.A. & Johansen, H.

37



1988: Strukturell utvikling av den mesozoiske og tertizre bergartene i omradet Adventdalen/Sassendalen -
Kjellstremdalen, sentrale Spitsbergen, Svalbard. Abstract, I8. Nordiske Geologiske Vintermade, Januar 1988,
Copenhagen, 155-156.

Haremo, P., Andresen, A., Dypvik, H, Nagy, J., Elverhei, A., Eikeland, T.A. & Johansen, H. 1990:
Structural development along the Billefjorden Fault Zone in the area between Kjellstremdalen and
Adventdalen/Sassendalen, central Spitsbergen. Polar Research 8, 195-216.

Haremo, P., Swensson, E. & Andresen, A. 1988: Structural development along the Lomfjorden Fault Zone in
Agardhdalen, Spitsbergen; evidence of combined thick-skinned and thin-skinned tectonics. VI. Annual
TSGS-meeting, Oslo, November 17/18. Extended abstract, Institutt for geologi, Universitetet i Oslo, Intern
skriftserie 54, 19-20.

Haremo, P., Swensson, E. & Andresen, A. 1992: Evidence of Mesozoic extension along the Lomfjorden Fault
Zone, Agardhbukta. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution
of Svalbard. Proceedings abstract. Norsk Geologisk Tidsskrift 72/1.

Harland, W.B., Cutbill, J,L., Friend,P.F., Gobbett, D.J., Holliday, D.W., Maton, P.I.,Parker, J.R. & Wallis,
R.H. 1974: The Billefjorden Fault Zone, Spitsbergen - the long history of a major tectonic lineament. Norsk
Polarinstitutt Skrifter 161, 1-72.

Harland, W.B., Manmn, A. & Townsend, C. 1988: Deformation of anhydrite-gypsum rocks in central
Spitsbergen. Geological Magazine 125, 103-205.

Larsen, B.T. 1988: Tertiary thrust tectonics in the east of Spitsbergen, and implications for the plate-tectonic
development of the North-Atlantic. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics
of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46, 85-88.

Nottvedt, A. & Rasmussen, E. 1988: Tertiary deformation in central-west Spitsbergen, as interpreted from
marine reflection seismic data. Abstract, 8. Nordiske Geologiske Vintermade, Januar 1988, Copenhagen,
320-321.

Nottvedt, A., Livbjerg, F., Midbee, P.S., Eide, J.R., Kristensen, S.E., Rasmussen, E., Andresen, A. &
Bergh, S. 1988: Upon the nature and history of Tertiary deformation in east-central Spitsbergen. Abstract,
18. Nordiske Geologiske Vintermade, Januar 1988, Copenhagen, 322-323.

Ohta, Y. 1981: Caledonian fractures on Svalbard. In Gabrielsen, R.H., Ramberg, [.B., Roberts, D. & Steinlein,
0. (eds.): Proceedings of the Fourth International Conference on Basement Tectonics. Oslo, Norway, August
10-14, 1981. International Basement Tectonics Association, publ. no. 4 , 339-350.

Orheim, A. 1982: Undiscovered Tertiary coal resources of Svalbard: An assessment using Monte Carlo
methods. In Embry, A.F. & Balkwill, H.R. (eds.): Arctic Geology and Geophysics. Canadian Society of
Petroleum Geologists, Memoir 8, 399-413.

Orheim, A., Aronsen, H.A., Jensen, L.N., Skarpnes, O. & Larsen, B.T. 1988: Seismic mapping of Grimfjellet
and Isfjorden, Svalbard; tectonic implications. In Dallmann, W K., Ohta, Y. & Andresen, A. (eds.): Tertiary
tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk
Polarinstitutt Rapportserie 46, 63-66.

Parker, J.R. 1966: Folding, faulting and dolerite intrusions in the Mesozoic rocks of the fault zone of central
Spitsbergen. Norsk Polarinstitutt Arbok 1964, 47-55.

Ringset, N. 1988a: Forkastningsgeometri og kinematisk utvikiing langs Billefjord-forkastmingssona pd Biinsow
Land, Spitshergen. Cand scient. thesis, Univ. Oslo, 1-160.

Ringset, N. & Andresen, A. 1988a: The Gipshuken fault system - evidence for Tertiary thrusting along the
Billefjorden Fault Zone. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard.
Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie
46, 67-70.

Ringset, N. & Andresen, A. 1988b: The Gipshuken fault system, Spitsbergen - development of a hindward
migrating imbricate thrust system. VI. Annual TSGS-meeting, Oslo, November 17/18. Extended abstract,
Institutt for geologi, Universitetet i Oslo, Intern skriftserie 54, 35-36.

Northern Svalbard
Manby, G.M. & Lyberis, N. 1992: Tectonic evolution of the Devonian basin of northern Spitsbergen. In

Dallmann, W.K., Andresen, A. & Kirill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk
Geologisk Tidsskrift 72/1.

38



Barentshavet, Svalbard margin

Baturin, D.G. 1986: Zapadnja kontinental’naja okraina archipelaga Spicbergen. Tektonika i sedimentcija. (The
western continental margin of the Svalbard archipelago. Tectonics and sedimentation.) Pp. 125-135 in
Geologija osadocnogo Cechla archipelaga Spicbergen. Sbornik naucnych trudov. ( Geology of the sedimentary
cover of Svalbard. Collection of scientific papers.) Sevmorgeologija, Leningrad.

Eiken, O. 1985: Seismic mapping of the post-Caledonian strata in Svalbard. Polar Research 3, 167-176.

Eiken, O. & Austegard, A. 1987: The Tertiary orogenic belt of West Spitsbergen: Seismic expressions of the
offshore sedimentary basins. Norsk Geologisk Tidsskrift 67, 383-394.

Eldholm, O., Sundvor, E., Myhre, A M. & Faleide, J.I. 1984: Cenozoic evolution of the continental margin
off Norway and western Svalbard. In Spencer, A.M. et al. (eds.): Petroleum Geology of the North European
Margin, Norwegian Petroleum Society. 3-19

Gabrielsen, R.H. 1984: Long-lived fault zones and their influence on the tectonic development of the
southwestern Barents Sea. Journal Geological Society of London 141, 651-662.

Gabrielsen, R.H. & Fearseth, R.B. 1988: Cretaceous and Tertiary reactivation of master fault zones of the
Barents Sea. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended
abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46. 93-97.

Lepvrier, C. & Geyssant, J. 1984: Tectonique cassante et champs de contrainte tertiaires lo long de la marge
en coulissement du Spitsberg: Corrélations avec les mécanismes d’ouverture de 1a mer de Norveége-Groénland.
Annales de la Société Géologique du Nord CIII, 333-344.

Ohta, Y. 1982: Morpho-tectonic studies around Svalbard and the northernmost Atlantic. In: Arctic Geology and
Geophysics, Canadian Society of Petroleum Geologists Memoir 8, 415-429.

Riis, F. & Vollset, J. 1988: A preliminary interpretation of the Hornsund Fault Complex between Serkapp and
Bjorneya. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended
abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 91-92.

Riis, F., Vollset, J. & Sand, M. 1985: Tectonic development of the western margin of the Barents Sea and
adjacent areas. NPD-contribution No. 22. Oljedirektoratet, Stavanger.

Rennevik, H., Beskow, B. & Jacobsen, P. 1982: Structural and stratigraphic evolution of the Barents Sea. In
Embry, A.F. & Balkwill, H.R. (eds.): Arctic Geology and Geophysics. Canadian Society of Petroleum
Geologists, Memoir 8, 431-440.

Spencer, A.M., Home, P.C. & Berglund, L.T. 1984: Tertiary structural development of the western Barents
Shelf: Troms to Svalbard. In Spencer, A.M. et al. (eds.): Petroleum Geology of the North European Margin,
Norwegian Petroleum Society.

Bjornaya

Anderson, J.G. 1900: Uber die Stratigraphie und Tektonik der Bireninsel. Bull. Geol. Inst. Univ. Uppsala 4.

Horn, G. & Orvin, A.K. 1928: Geology of Bear Island. Skrifter om Svalbard og Ishavet 15, 1-152.

Krasil’$¢ikov, A.A. & Livsic, Ju.Ja. 1974: Tektonika ostrova Medvezij (Tectonics of Bjernaya). Geotektonika
4,

Worsley, D. & Gjelberg, J. 1980: Excursion Guide to Bjorneya, Svalbard. Contributions from the
Paleontological Museum, Oslo, Norway no. 258, 1-33.

Other topics

Austegard, A., Eiken, O., Stordal, T. & Evertsen, E.C. 1988: Deep-seismic sounding and crustal structure in
the western part of Svalbard. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiaty tectonics of
Svalbard. Extended abstracts from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46, 89-90.

Burov, Ju.P., Krasil’§¢ikov, A.A., Firsov, L.V. & Klubov, B.A. 1977: The age of Spitsbergen dolerites. Norsk
Polarinstitutt Arbok 1975, 101-108.

Crane, K., Eldholm, O., Myhre, A. & Sundvor, E. 1982: Thermal implications for the evolution of the
Spitsbergen transform fault. In Johnson, G.L. & Sweeney, J.F. (eds.): Structure of the Arctic. Tectonophysics
89, 1-32.

Dallmeyer, R.D. 1989: Partial thermal resetting of **Ar/*Ar mineral ages in western Spitsbergen, Svalbard:

39



possible evidence for Tertiary metamorphism. Geological Magazine 126 (5), 587-593.

Pedersen, S.A.S., Hikansson, E., Heinberg, C. & Madsen, L. 1992: Variations in the regional stress field
through the Carboniferous to Tertiary development in North Greenland. In Dallmann, W.K., Andresen, A.
& Kirill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Proceedings abstract. Norsk Geologisk
Tidsskrift 72/1.

Sellevoll, M.A. (ed.) 1982: Seismic research on Spitsbergen. Scientific reports of Univ. of Bergen,
Seismological Observatory, 1-62.

Skilbrei, J.R., Eiken, O., Ohta, Y. & Krasil’§¢ikov, A.A. 1993: Structure and offshore extension of fault zones
on Spitsbergen, Svalbard: Evidence from aeromagnetic and reflection seismic data. In: Skilbrei, J.R.,
Interpretation of geophysical data from the northwestern Barents Sea and Spitsbergen. Dr. ing. thesis,
University of Trondheim.

Throndsen, T. 1982: Vitrinite reflectrance studies of coals and dispersed organic matter in Tertiary deposits in
the Adventdalen area, Svalbard. Polar Research 2, 77-91.

40



REFERENCES

Alphabetic list of publications referred to in this report:

Andresen, A., Haremo, P., Swensson, E. & Bergh, S.G. 1992a: Structural geology around the southern
termination of the Lomfjorden Fault Complex, Agardhdalen, East-Spitsbergen. In Dallmann, W.K.,
Andresen, A. & Kiill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift
72/1.

Andresen, A., Midbge, P. & Bergh, S.G. 1992b: Structural observations along the Lomfjorden Complex of
Agardhbukta, Spitsbergen. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic
evolution of Svalbard. Proceedings abstract. Norsk Geologisk Tidsskrift 72/1.

Atkinson, D.J. 1962: Tectonic control of sedimentation and the interpretation of sediment alternation in the
Tertiary of Prins Karls Forland, Spitsbergen. Geological Society of America, Bulletin 73, 343-364.

Atkinson, D.J. 1963: Tertiary rocks of Spitsbergen. American Association of Petroleum Geologists, Bulletin 47
(2), 302-323.

Bergh, S.G. & Andresen, A. 1990: Structural development of the Tertiary fold-and-thrust belt in Oscar IT Land,
Spitsbergen. Polar Research 8, 217-236.

Bergh, S.G., Ohta, Y., Andresen, A., Maher, H.D., Braathen, A. & Dallmann, W.K. 1993: Geological map
of Svalbard 1:100,000, sheet B8G St. Jonsfjorden, preliminary edition. Norsk Polarinstitutt.

Bergvik, A. 1990: Strukturgeologiske og stratigrafiske undersokelser i mesozoiske og tertiere bergarter pd
Erdmannflya, vest Spitsbergen. Cand. scient. thesis, University of Tromsg.

Birkenmajer, K. 1964: Devonian, Carboniferous and Permian formations of Hornsund, Vestspitsbergen. Studia
Geologica Polonica 11, 47-123.

Birkenmajer, K. 1972a: Tertiary history of Spitsbergen and continental drift. Acta Geologica Polonica 22 (2),
193-218.

Birkenmajer, K. 1972b: Alpine foldbelt of Spitsbergen. 24th International Geological Congress (Montreal),
Section 3, 282-292.

Birkenmajer, K. 1975: Caledonides of Svalbard and plate tectonics. Bulletin Geological Society of Denmark 24,
1-19.

Birkenmajer, K. 1981: The geology of Svalbard, the western part of the Barents Sea, and the continental margin
of Scandinavia. In Nairn, A.E.M., Churkin, M. & Stehli, F.G. (eds.): The ocean basins and margins, vol.
5: The Arctic Ocean. Plenum Press, New York/London. 265-329.

Birkenmajer, K. 1986: Tertiary tectonic deformation of Lower Cretaceous dolerite dykes in a Precambrian
terrane, south-west Spitsbergen. Studia Geologica Polonica 89, 31-44.

Birkenmajer, K., Nagy, J. & Dallmann, W.K. 1992: Geological map of Svalbard 1:100,000, sheet C12G
Markhambreen. Norsk Polarinstitutt Temakart No. 22.

Burov, Ju.P., Krasil’§¢ikov, A.A., Firsov, L.V. & Klubov, B.A. 1977: The age of Spitsbergen dolerites. Norsk
Polarinstitutt Arbok 1975, 101-108.

Chorowicz, J. 1992: A new interpretation of the deformation in the Devonian basin sediments of northern
Svalbard. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution of
Svalbard. Norsk Geologisk Tidsskrift 72/1.

Dallmann, W.K. 1988a: The structure of the Berzeliustinden area: Evidence for thrust wedge tectonics in the
Tertiary fold-and-thrust belt of Spitsbergen. Polar Research 6 (2), 141-154.

Dallmann, W.K. 1988b: Thrust tectonics south of Van Keulenfjorden. Symposium on Tertiary Tectonics of
Svalbard, Oslo, April 26/27. Extended abstact, Norsk Polarinstitutt Rapportserie 46, 43-45.

Dallmann, W.K. 1989: The nature of the Precambrian-Tertiary boundary at Renardodden, Bellsund, Svalbard.
Research Note. Polar Research 7 (2), 139-145.

Dallmann, W.K. 1992: Multiphase tectonic evolution of the Serkapp-Hornsund mobile zone (Devonian,
Carboniferous, Tertiary), Svalbard. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian
tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72 (1).

Dallmann, W.K. 1993: Notes on the stratigraphy, extent and tectonic implications of the Minkinfjellet Basin,
Middle Carboniferous of central Spitsbergen. Research Note. Polar Research 12 (2).

Dallmann, W.K. & Maher, H.D. Jr. 1988: Thick- and thin-skinned tectonics in the SW part of the Tertiary
fold-and-thrust belt, Spitsbergen. VI. Annual TSGS-meeting, Oslo, November 17/18. Extended abstract,

41



Institutt for geologi, Universitetet i Oslo, Intern skriftserie 54, 10-11.

Dallmann, W.K. & Maher, H.D. 1989a: The Supanberget area - basement imbrication and detached foreland
thrusting in the Tertiary fold-and-thrust belt, Svalbard. Polar Research 7 (2), 95-108.

Dallmann, W.K. & Maher, H.D. 1989b: Structural zonation of the Tertiary fold-and-thrust belt, Spitsbergen.
Abstract European Union of Geosciences V meeting, Strasbourg 20-23 March 1989, p. 22.

Dallmann, W.D., Andresen, A. & Kirill, A. (eds.) 1992: Post-Caledonian tectonic evolution of Svalbard.
Proceedings of symposium held in Oslo 15 and 16 November 1990. Norsk Geologisk Tidsskrift 72/1. (13
articles, 11 abstracts)

Dallmann, W. K., Hjelle, A., Ohta, Y., Salvigsen, O., Maher, H.D., Bjornerud, M., Hauser, E.C. &
Craddock, C. 1990: Geological map of Svalbard 1:100,000, B11G Van Keulenfjorden. With description.
Norsk Polarinstitutt Temakart No. 15.

Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.) 1988: Tertiary tectonics of Svalbard. Extended abstracts
from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 1-110.

De Geer, G. 1909: Some leading lines of dislocation in Spitsbergen. Geologiska Foreningens i Stockholm
Forhandlingar 31.

De Geer, W. 1912: The coal region of central Spitsbergen. Ymer, Stockholm.

De Geer, W. 1919: On the physiographical evolution of Spitsbergen. Geografiska Annaler 1, Stockholm.

Eiken, O. & Austegard, A. 1987: The Tertiary orogenic belt of West Spitsbergen: Seismic expressions of the
offshore sedimentary basins. Norsk Geologisk Tidsskrift 67, 383-394.

Eldholm, O., Sundvor, E. & Myhre, A. 1979: Continental margin off Lofoten-Vesterdlen, Northern Norway.
Marine Geophysical Research 4, 3-35.

Eldholm, O., Sundvor, E., Myhre, A.M. & Faleide, J.I. 1984: Cenozoic evolution of the continental margin
off Norway and western Svalbard. In Spencer, A.M. et al. (eds.): Petroleum Geology of the North European
Margin, Norwegian Petroleum Society. 3-19

Eldholm, O., Faleide, J.I. & Myhre, A.M. 1987: Continent-ocean transition at the western Barents
Sea/Svalbard continental margin. Geology 15, 1118-1122.

Faleide, J.I., Gudlaugsson, S.T., Eiken, O. & Hanken, N.-M. 1988: Seismic structure of Spitsbergen:
Implications for Tertiary deformation. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary
tectonics of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk
Polarinstitutt Rapportserie 46. 47-50.

Faleide, J.I., Gudlaugsson, S.T., Vagnes, E., Eiken, O. & Hanken, N.M. 1990: Tertizr deformasjon pé
Svalbard i lys av seismiske snitt og platetektonisk rammeverk. Abstract 19. Nordiske Geologiske Vintermate,
Stavanger, January 1990, Geonytt 17 (1), 45.

Flood, B., Nagy, J. & Winsnes, T.S. 1971: Geological map of Svalbard, 1:500,000, sheet 1G Spitsbergen,
southern part. Norsk Polarinstitutt Skrifter 154A. (with short description)

Frebold, H. 1935: Geologie von Spitzbergen, der Bireninsel, des Konig Karl- und Franz-Joseph-Landes. Verlag
von Gebriider Borntrager, Berlin. 1-195.

Gabrielsen, R.H., Klgvjan, O.S., Haugsbe, H., Midbge, P., Npttvedt, A., Rasmussen, E. & Skott, P.H. 1992:
The structural outline of Forlandssundet Graben, Prins Karls Forland, Svalbard. In Dallmann, W.K.,
Andresen, A. & Kiill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift
72/1.

Gee, D.G. & Moody-Stuart, M. 1966: The base of the Old Red Sandstone in central north Haakon VII Land,
Vestspitsbergen. Norsk Polarinstitutt Arbok 1964, 57-68.

Gjelberg, J. & Steel, R.J. 1981: An outline of Lower-Middle Carboniferous sedimentation on Svalbard: effects
of climatic, tectonic and sea level changes in rift basin sequences. In Kerr, J.W. & Fergusson, A.J.: Geology
of the North Atlantic Borderlands. Canadian Society of Petroleum Geologists Memoir 7. 543-561.

Hakansson, E. & Pedersen, S.S. 1982: Late Paleozoic to Tertiary tectonic evolution of the continental margin
in North Greenland. In Embry, A.F. & Balkwill, H.R. (eds.): Arctic geology and geophysics. Memoir
Canadian Society of Petroleum Geologists8. 331-348.

Hanisch, J. 1984: West Spitsbergen foldbelt and Cretaceous opening of the North Atlantic. Pp. 187-198 in
Spencer, A.M. et al. (eds.): Petroleum geology of the North European Margin. Graham & Trotman, London.

Hansen, S.P.J. 1991: En strukturgeologisk analyse av foldete og skjovne enheter i perm-trias ved Ekmanfjorden,
i sentrale deler av Vest-Spitsbergens tertiere folde- og skyvebelte. Unpubl. Cand. Scient. thesis, Univ.
Tromse. 1-133.

Haremo, P. 1992: Post-Paleozoic tectonics along the southern part of the Billefjorden and Lomfjorden Fault

42



Zones and their relation to the West Spitsbergen Foldbelt. Cand. scient. Theses, University of Oslo.

Haremo, P. & Andresen, A. 1988: Tertiary movements along the Billefjorden Fault Zone and its relatin to the
West Spitsbergen orogenic belt. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of
Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46, 71-74.

Haremo, P., Andresen, A., Dypvik, H, Nagy, J., Elverhei, A., Eikeland, T.A. & Johansen, H. 1990:
Structural development along the Billefjorden Fault Zone in the area between Kjellstremdalen and
Adventdalen/Sassendalen, central Spitsbergen. Polar Research 8, 195-216.

Haremo, P., Andresen, A., Strand, K., Dypvik, H., Nagy, J., Elverhei, A., Eikeland, T.A. & Johansen, H.
1988: Strukturell utvikling av den mesozoiske og tertizre bergartene i omridet Adventdalen/Sassendalen -
Kjellstromdalen, sentrale Spitsbergen, Svalbard. Abstract, 18. Nordiske Geologiske Vintermode, Januar 1988,
Copenhagen, 155-156.

Harland, B.W. 1969: Contribution of Spitsbergen to understanding of the tectonic evolution of the North
Atlantic region. Pp. 817-851 in Kay, M. (ed.): North Atlantic - geology and continental drift. American
Association of Petroleum Geologists Memoir 12.

Harland, W.B. 1978: The Caledonides of Svalbard: IGCP Project 27, Caledonian-Appalachian orogen of the
North Atlantic region. Canada Geological Survey Paper 78-13, 3-11.

Harland, W.B. & Gayer, R.A. 1972: The Arctic Caledonides and eatlier oceans. Geological Magazine 109,
289-314.

Harland, W.B. & Horsfield, W.T. 1974: West Spitsbergen orogen. Pp. 747-755 in Spencer, A.M. (ed.):
Mesozoic-Cenozoic Orogenic Belts; Data for Orogenic Studies. Geological Society of London Special
Publication 4. 747-755.

Harland, W.B., Cutbill, J,L., Friend,P.F., Gobbett, D.J., Holliday, D.W., Maton, P.I.,Parker, J.R. & Wallis,
R.H. 1974: The Billefjorden Fault Zone, Spitsbergen - the long history of a major tectonic lineament. Norsk
Polarinstitutt Skrifter 161, 1-72.

Harland, W.B., Pickton, C.A.G., Wright, N.J.R., Croxton, C.A., Smith, D.G., Cutbill, J.L. & Henderson,
W.G. 1976: Some coal-bearing strata in Svalbard. Norsk Polarinstitutt Skrifter 164, 1-89.

Hauser, E.C. 1982: Tectonic evolution of a segment of the West Spitsbergen foldbelt in northern Wedel Jarisberg
Land. Ph.D. thesis, University of Wisconsin-Madison, 1-188.

Head, M.J. 1984: A palynological investigation of Tertiary strata at Renardodden, West Spitsbergen. 6th
International Palynological Conference, Abstracts., 61.

Hjelle, A. 1969: Stratigraphical correlation of Hecla Hoek successions north and south of Bellsund. Norsk
Polarinstitutt Arbok 1967, 46-51.

Hjelle, A. 1988: Tertiary structures in western Nordenskiold Land. In Dallmann, W.K., Ohta, Y. &
Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended abstracts from Symposium held in Oslo 26 and
27 April 1988. Norsk Polarinstitutt Rapportserie 46, 29-31.

Hjelle, A. & Lauritzen, O. 1982: Geological map of Svalbard 1:500,000, sheet 3G, Spitsbergen northern part.
Norsk Polarinstitutt Skrifter 154 C. (with short description)

Hjelle, A. Lauritzen, @., Salvigsen, O. & Winsnes, T.S. 1986: Geological map of Svalbard 1:100,000, sheet
B10G Van Mijenfjorden. With description. Norsk Polarinstitutt Temakart No. 2.

Hjelle, A., Ohta, Y., Thiedig, F., Piepjohn, K., Dallmann, W.K. & Salvigsen, O. in prep. (1994): Geological
map of Svalbard 1:100,000, preliminary edition, sheet A7G Kongsfjorden. Norsk Polarinstitutt.

Hoel, A. 1925: The coal deposits and coal mining of Svalbard (Spitsbergen and Bear Island). Resultater norske
statsunderstottede Spitsbergenekspedisjoner 6. 1-92.

Holtedahl, O. 1913: Zur Kenntnis der Karbonablagerungen des westlichen Spitsbergens. II: Allgemeine
stratigraphische und tektonische Beobachtungen. Videnskapsselskapets Skrifter Matematisk-Naturvitenskapelig
Klasse, 1912, 23. Kristiania. 1-91.

Ingebrigtsen, A., Haabet, T. & Bergh, S.G. 1988: Sekvensiell utvikling av en tertizr grunnfjells-involvert fold,
Trygghamna, Svalbard. Geonytt 1, 24.

Kellogg, H.E. 1975: Tertiary stratigraphy and tectonism in Svalbard and continental drift. American Association
of Petroleum Geologists Bulletin 59, 3, 465-485.

Kleinspehn, K.L. & Teyssier, C. 1992: Tectonics of the Pelacogene Forlandsundet Basin, Spitsbergen: A
preliminary report. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution
of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Lepvrier, C. & Geyssant, J. 1984: Tectonique cassante et champs de contrainte tertiaires lo long de la marge

43



en coulissement du Spitsberg: Corrélations avec les mécanismes d’ouverture de la mer de Norveége-Groénland.
Annales de la Société Géologique du Nord CIII, 333-344.

Lepvrier, C. & Geyssant, J. 1985: L’évolution structurale de la marge occidentale du Spitsberg: coulissement
et rifting tertiaires. Société Géologique de France Bulletin 8, 115-125.

Livsic, Ju.Ja. 1965: Paleogenovye otlozenija Zemli Nordensel’da (Zap. Spicbergen). (Paleogene deposits of
Nordenskitld Land, Vestspitsbergen.) Pp. 193-215 in Sokolov, V.N. (ed.): Materialy po geologii
Spicbergena. [English translation in Harland, W.B. et al.(ed.): Geology of Spitsbergen. National Lending
Library of Science and Technology, Boston Spa., Yorkshire 1970.]

Livgic, Ju.Ja. 1967: Treii¢nye otloZenija zapadnoj Casti archipelaga Spicbergen. (Tertiary deposits in the western
part of the Archipelago of Svalbard.) Pp. 235-259 in Sokolov, V.N. (ed.): Materialy po stratigrafii
Spicbergena. (English translation, The British Library, Lending Division, 1977.)

Livsic, Ju.Ja. 1973: Paleogenovye otloZenija i platformennaja struktura Spicbergen. (Paleogene deposits and
platform structure of Spitsbergen.) Tr. NIIGA, t. 174.

Liv8ic, Ju.Ja. 1974: Paleogene deposits and the platform structure of Svalbard. Norsk Polarinstitutt Skrifter 159,
1-50.

Lyberis, N. & Manby, G.M. 1993a: The West Spitsbergen Fold Belt: the result of Late Cretaceous-Paleocene
Greenland-Svalbard convergence? Geological Journal 28, 125-136.

Lyberis, N. & Manby, G.M. 1993b: The origin of the West Spitsbergen Fold Belt from geological constraints
and plate kinematics: implications for the Arctic. Tectonophysics 224, 371-391.

Lowell, J.D. 1972: Spitsbergen Tertiary orogenic belt and the Spitsbergen Fracture Zone. Geological Society
of America Bulletin 83, 3091-3102.

Maher, H.D. 1984: Structure and stratigraphy of the Midterhuken peninsula, Bellsund, west Spitsbergen. Ph.D.
thesis, University of Wisconsin-Madison. 1-437.

Maher, H.D. 1988: Photointerpretation of Tertiary structures in platform cover strata of interior Oscar II Land,
Spitsbergen. Polar Research 6, 155-172.

Maher, H.D. 1988b: Minimum estimate of Tertiary shortening suggested by surface structures exposed on
Midterhuken, Bellsund, Spitsbergen. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics
of Svalbard. Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt
Rapportserie 46, 35-38.

Maher, H.D. & Craddock, C. 1988: Decoupling as an alternate model for transpression during the initial
opening of the Norwegian Greenland Sea. Research Note. Polar Research 6, 137-140.

Maher, H.D. & Welbon, A. 1992: Influence of a Carboniferous basin margin on Tertiary tectonism at St.
Jonsfjorden and Bellsund, Western Svalbard. In Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-
Caledonian tectonic evolution of Svalbard. Norsk Geologisk Tidsskrift 72/1.

Maher, H.D., Craddock, H.D. & Mabher, K. A. 1986: Kinematics of Tertiary structures in Upper Paleozoic and
Mesozoic strata on Midterhuken, West Spitsbergen. Geological Society of America Bulletin 97, 1411-1421.

Maher, H.D., Ringset, N. & Dallmann, W.K. 1989: Tertiary structures in the platform cover strata of
Nordenskitld Land, Svalbard. Polar Research 7, 83-93.

Major, H. &. Nagy, J. 1964/1972: Geology of the Adventdalen map area. Norsk Polarinstitutt Skrifter 138,
1-58. (with map, published in 1964)

Major, H., Nagy, J., Haremo, P., Dallmann, W.K., Andresen, A. & Salvigsen, O. 1992: Geological map of
Svalbard 1:100,000, preliminary edition, sheet C9G Adventdalen. Revised after Major, H. & Nagy, J. 1964).
Norsk Polarinstituttt.

Manby, G.M. & Lyberis, N. 1992: Tectonic evolution of the Devonian basin of northern Spitsbergen. In
Dallmann, W.K., Andresen, A. & Krill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Norsk
Geologisk Tidsskrift 72/1.

Mann, A. & Townsend, C. 1989: The post-Devonian tectonic evolution of southern Spitsbergen illustrated by
structural cross-sections through Bellsund and Hornsund. Geological Magazine 126, 549-566.

Manum, S.B. & Throndsen, T. 1978: Rank of coal and dispersed organic matter and its geological bearing in
the Spitsbergen Tertiary. Norsk Polarinstitutt Arbok 1977, 159-177.

Manum, S.B. & Throndsen, T. 1986: Age of Tertiary formations on Spitsbergen. Polar Research 4, 103-131.

Miloslavskij, M.Ju., Birjukov, A.S., Slénskij, S.N., Hansen, S., Larsen, B.T., Dallmann, W.K. & Andresen,
A. 1992a: Geological map of Svalbard 1:100,000, sheet D9G Agardhfjellet. Norsk Polarinstitutt Temakart
No. 21.

Miloslavskij, M.Ju., Birjukov, A.S., Slénskij, S.N. & Dallmann, W.K., 1992b: Geological map of Svalbard

44



1:100,000, preliminary edition, sheet D8G Negribreen. Norsk Polarinstitutt. (colour print in press)

Miloslavskij, M.Ju., Dallmann, W.K., Dypvik, H., Krasil’§¢ikov, A.A., Birkeland, 9. & Salvigsen, O. in
press: Geological map of Svalbard 1:100,000, sheet D9G Agardhfjellet. Norsk Polarinstitutt Temakart No.
21.

Myhre, A.M., Eldholm, O. & Sundvor, E. 1982: The margin between Senja and Spitsbergen fracture zones:
Implications for plate tectonics. Tectonophysics 89, 33-50.

Nottvedt, A., Livbjerg, F. & Midbge, P.S. 1988a: Tertiary deformation on Svalbard - various models and
recent advances. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard.
Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie
46. 79-84.

Nottvedt, A., Livbjerg, F., Midbee, P.S., Eide, J.R., Kristensen, S.E., Rasmussen, E., Andresen, A. &
Bergh, S. 1988b: Upon the nature and history of Tertiary deformation in East-Central Spitsbergen. Abstr.
18. Nordiske Geologiske Vintermoade, Januar 1988, Copenhagen, 322-323.

Ohta, Y. 1988b: An additional presentation on the basement-platform boundary structures in NW Nordenskisld
Land. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard. Extended
abstracts from Symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie 46, 32-33.

Ohta, Y. & Dallmann, W.K. (eds.) 1991: Geological map of Svalbard 1:100,000, preliminary edition, sheet
B12G Torellbreen. Norsk Polarinstitutt.

Ohta, Y., Hjelle, A., Andresen, A., Dallmann, W.K. & Salvigsen, O. 1991/1992: Geological map of Svalbard
1:100,000, sheet B9G Isfjorden. With description. Norsk Polarinstitutt Temakart No. 16.

Orvin, A. 1934: Geology of the Kings Bay region, Spitsbergen. Skrifter om Svalbard og Ishavet 57, 1-196.

Orvin, A. 1940: Outline of the geological history of Spitsbergen. Skrifter om Svalbard og Ishavet 78 (reprint
1969; 1-57).

Reed, W.E., Douglass, D.N. & Lamar, D.L. 1987: Devonian Old Red Sandstone sedimentation and tectonic
history of Billefjorden fault zone, Spitsbergen. Geologie en Mijnbouw 66, 191-199.

Ringset, N. 1988: Forkastningsgeometri og kinematisk utvikling langs Billefjord-forkastningssona pé Biinsow
Land, Spitsbergen. Cand scient. thesis, Univ. Oslo, 1-160.

Ringset, N. & Andresen, A. 1988a: The Gipshuken fault system - evidence for Tertiary thrusting along the
Billefjorden Fault Zone. In Dallmann, W.K., Ohta, Y. & Andresen, A. (eds.): Tertiary tectonics of Svalbard.
Extended abstracts from symposium held in Oslo 26 and 27 April 1988. Norsk Polarinstitutt Rapportserie
46, 67-70.

Ringset, N. & Andresen, A. 1988b: The Gipshuken fault system, Spitsbergen - development of a hindward
migrating imbricate thrust system. VI. Annual TSGS-meeting, Oslo, November 17/18. Extended abstract,
Institutt for geologi, Universitetet i Oslo, Intern skriftserie 54, 35-36.

Rye Larsen, M. 1982: Forlandssundet Graben (Paleocen) - Svalbards vestmarginsedimentasjon og tektoniske
utvikling av et basseng ved en transform plategrense. Cand. real. thesis, Univ. Bergen, 1-380.

Schenck, E. 1937: Kristallin und Devon im nérdlichen Spitsbergen. Geologische Rundschau 28, 112-124.

Skilbrei, J.R., Eiken, O., Ohta, Y. & Krasil’§¢ikov, A.A. 1993: Structure and offshore extension of fault zones
on Spitsbergen, Svalbard: Evidence from aeromagnetic and reflection seismic data. In: Skilbrei, J.R.,
Interpretation of geophysical data from the northwestern Barents Sea and Spitsbergen. Dr. ing. thesis,
University of Trondheim.

Spencer, A.M., Home, P.C. & Berglund, L.T. 1984: Tertiary structural development of the western Barents
Shelf: Troms to Svalbard. In Spencer, A.M. et al. (eds.): Petroleum Geology of the North European Margin,
Norwegian Petroleum Society.

Srivastava, S.P. & Tapscott, C.R. 1986: Plate Kinematics of the North Atlantic. Pp. 379-402 in The Geology
of North America, vol. M, Geological Society of America.

Steel, R.J. & Worsley, D. 1984: Svalbard’s post-Caledonian strata - an atlas of sedimentational patterns and
palacogeographic evolution. Pp. 109-135 in Spencer, A.M. et al. (eds.): Petroleum Geology of the North
European Margin, Norwegian Petroleum Society/Graham & Trotman.

Steel, R.J., Dalland, A., Kalgraff, K. & Larsen, V. 1981: The central Tertiary basin of Spitsbergen -
sedimentary development in a sheared margin basin. Pp. 647-664 in Kerr, J.W. & Fergusson, A.J. (eds.):
Geology of the North Atlantic Borderlands. Canadian Society of Petroleum Geologists, Memoir 7.

Sun, A. Y. 1980: Structure and stratigraphy of the Berzeliustinden area, Wedel Jarlsberg Land and Torell
Land, Spitsbergen. M.S. thesis, University of Wisconsin-Madison. 1-116.

Talwani, M. & Eldholm, O. 1977: Evolution of the Norwegian-Greenland Sea. Geological Society of America

45



Bulletin 88, 969-999.

Vakulenko, A.S. & Livsic, Ju.Ja. 1971: Palinologiteskaja charakteristica paleogenovych otloZenij Spicbergena.
(Palynological characteristics of Paleogene deposits of Spitsbergen). NIIGA Ulenye zapiski. Paleontologija
i Biostratigrafija 31, 39-50.

Vogt, T. 1928: Den norske fjellkjedes revolusjons-historie. Norsk Geologisk Tidsskrift 10, 97-115.

Welbon, A. & Maher, H.D. 1992: Tertiary tectonism and basin inversion of the St. Jonsfjorden region,
Svalbard. Journal of Structural Geology 14, 41-55.

Wennberg, O.P. 1990: En geometrisk og kinematisk analyse av estmarginen til det terticere foldebeltet nord for
Isfjorden, Oscar II Land, Spitsbergen. Cand. scient. thesis, University of Oslo. 1-154.

Wennberg, O.P., Hansen, S. & Andresen, A. 1992: A geometric and kinematic analysis of the eastern margin
of the Tertiary thrust belt north of Isfjorden, Oscar I Land, Spitsbergen. In Dallmann, W.K., Andresen, A.
& Krill, A. (eds.): Post-Caledonian tectonic evolution of Svalbard. Proceedings abstract. Norsk Geologisk
Tidsskrift 72/1.

Wennberg, O.P., Andresen, A., Hansen, S. & Bergh, S.G. 1993: Structural evolution of a frontal ramp section
of the West Spitsbergen Tertiary fold-and-thrust belt, north of Isfjorden, Spitsbergen. Geological Magazine.

Winsnes, T.S., Birkenmajer, K., Dallmann, W.K., Hjelle, A. & Salvigsen, O. 1992: Geological map of
Svalbard 1:100,000, sheet C13G Sarkapp. Norsk Polarinstitutt Temakart No. 17. (description in prep.)

46



A Prins Kars Fordand

Ferlandsundet Breggerhalveya Kongsijorden Lovenayane A
cp i
C{\ el 'E‘.;Tt rCP T1 'D
- —— "GP‘ Lt .f, _ v 7 . 1 ’
: T A pea BT M L
l / - PCEP’ T
7
B Jargentjoliat Motalafiella Vegardfjalla Jemtlandryggen Sveabroan Lappdalen Ekmanfjorden Troftfuglfjella Dicksonfjarden Friggljella Pyramiden  Pewniabukia Huliberget B
) e
:.uE - w_ rz"‘g "‘.3‘__/:'—-—-\;: —— T == _— _—::—,—/_t—_,;—ﬂ-..-p--n-._.-:.-—_—.-——-':J -‘——t-:ﬂ::_:_j_—;:‘:ﬂ""—'_'_pcj -_-::j-
J:L o = b - n Ilull
C Daudmannsoyra Alkhornet C D Yarmlandryggen Ramfjellet Bohemanllya Nordfjorden Saurisberget Billefiorden Gipshuken Gipsdalen Tunabrean Vivienbarget Sandfordijalla Hegribreen
e 4 a1, B I‘I:J:‘. |.1:;r. e L e — —— —-— -——— G,_Pg e e 7y ~
[ R U N L EX I et e e o T 1 R - e =
acl POz f ?\4 PG 1 PC1 § PC1 1r——* e w0 s | PO e - === = P — - === — = - N —— 6~ pay v f - ce .
fan fies PO B A A9 FC"E:CS ‘I{ 5{
R 7 -
Linneédalon Grenfjordan Hollendardalen Colestukta E’ F Grumantoyen Nordenskidldijaliat Adventdalen Arctowskifjellat  Juwdalskampen Sticky Kesp  Sassendalen F (5 Milna Edwardsfellet WallanbergFellet Glyntnosa Nordmannslonna Kroghtjellet Mohnbukia G
'c:o i’ Mo e R * 'f:’!- Iclr-.r.- 4 Ta i L 1”:' ':I«;:- / !, 1:lmm:
: ., \ - w\"“t__ . - o . . - —* = _TZ e o wT ™ e e [l = - o S T = - — e e e — E..- _———
.03 & ‘ﬁ\ ‘%—‘éﬁf—:—_’h_‘_ﬁ T '_____“H:Tg__"__r__-_:;-:;j-_—::— _F_-Lq\‘___-_ i J&': "’;. —"')fl_\-- _/_T_ —- i_ — = _1\:__;__—_;__f_'—-a _"J‘:_-:‘:\::Z ::_f; j::ﬂ_:‘—:‘;i;_ :‘:‘_ ‘ﬁd ' ]: = T—E[;-i:’—-- t_;:— ____ E— L e [, i '-l—n - — —____ - —— ‘“2
w3 PCE PCt a_n— \ —:::_”““-ﬂ——— n__ T wn — —— — T I T A Al L e A e e T e e AT T — ” e e cp - T HI — = - iR S P
e ]I \_S_\A -T '1_-~_}. JKI_' - ::_——T—T—At_:( L o A ke e A | oo 1 | PP U Wl - i P _EP e R I T S pe
H Thiisfjellet Dunderdalen Ghamberlindalen Martinfjella Berzeliustinden Van Keulenfjorden Tarnebohmijella Havietjellat Ranekampen Danzigdalen Rindarshukta Torellljallet Langhummelen Kjellstramdalen Passbreen Klemenlievijellet
cpp
LA Agardnbukia
- P2 an %
o . Sy A Nt M ﬁ“ﬁ e e T s T e L e e T L T e — — —— 3K:‘_,— e
s — et - - ‘i/ Y 2 —= == e - T —— e e h T =T g e e s
e PGz \; M - K - _ —— — p TR -
e ’ _._______————_ —_— - ‘i"{ Arns
“
I Torelikjegla Raudfjeilat Rastknausane Kopernikustieliet Pitsudskitjella Nathorstoreen Vindfjeliet Sneskarvane Perseibroan Utnibba KvalvAgen Singaifialla I
_— o — - TECTONIC MAP
e - —- —_ e - — = = = —_— e — ——— === . . _ - e - wnm
al - - : e e === s e e il e W
A A J?:?""?o | ———— T - T ® -
“tiean | pCI; ,2/ g A r —_— B - . e————— - RIS
TERTIARY FOLD-AND-THRUST BELT OF SPITSBERGEN
| | Sraeree Dallmann, W.K., Andresen, A., Bergh, 5.G., Maher, H.D. & Ohta, Y.
J Torbjernsenfiellet  Skadfjellet Dellegga.-- Sofiekammen  Luciakammen Braemfjellst Trilingane ] K strykjernat  Stabreen Cholmfjellet Bkshamaren Stepanovijellet K
|$u i t .COI’/ - |:‘cu Innlrt . __ ) l ':\-'
uct ) e s e I e e e LT e TR T o T e e #a
wn| o Y I Ik T —TT T T l‘_‘i—l K a
g 177 RtY T ee—— — 77 1200

L @ydandet  Sommerfeidtbukta Kistafjallal Keilhaufjellet  Austerbogen L '
|.;.|:: . r 1 ¥ [ ] JK (TR . . 1:.1.-
W [ H R _'!__ f!.‘l it ~ T P
3 - - R ¥ e — o B .
\P, ce', “epL T e T ) . ?—E___ 2
e ) K o

SCALE 1:200,000

10 20 km

For legend see maps.

15

-

el

= ounc
L



LEGEND
For detailed explanations of map elements see text book
STRATIGRAPHY

Ts  Aspelintoppen Formation of the Central Tertiary Basin (up to 700 m
ogr | preserved) and probably contemporaneous deposits within smaller basins

along the west coast (Middle/Upper Eocene to possibly Oligocene);
sandstones and shales

T2 Hollendardalen through Battfjellet Formation of the Central Tertiary Basin
(Lower Eocene, 260->700 m) that have westerly source areas; sandstones and
shales

4] i (R R
LT SR -

5 . Ti1 Firkanten through Grumantbyen Formation of the Central Tertiary Basin
N (Paleocene, 600-800 m) that have easterly source areas; sandstones and shales,
S locally coals

K  Helvetiafiellet and Carolinefiellet Formations (Barrémian to Albian);
sandstones and shales; 250 m (outer [sfjorden) to ca. 1200 m (Kvalvagen).

Dolerite intrusions; mostly sills (Latest Jurassic to Early Cretaceous)

JK Janusfjellet Formation (Middle Jurassic through Hauterivian); shales (black
paper shales in the lower part) and siltstones; 400 to 700 m

TR Sassendalen and Kapp Toscana Groups (Triassic and Lower Jurassic);
sandstones and shales; 200 m (Serkapp) to 700 m (Sassendalen); where
possible subdivided:

Tr2 Upper Triassic to Lower Jurassic, often black shales at base (Bravaisberget
Formation and equivalents)

Tr1 Lower to Middle Triassic formations

-

Kapp Starostin Formation (Upper Permian); silicified carbonate rocks and
cherts; 460 m in N, attenuating to 0-6 m S of Hornsund; ca. 400 m at Serkapp

4

L 8
e Ll

CP Gipshuken Group (Middle Carboniferous to Early Permian); conglomerates
and red beds in lower part, carbonate rocks in upper parts; gypsum at two
levels in N; up to 1600 m thick

T

C  Billefjorden Group (Lower Carboniferous); quartzitic sandstones, shales,
locally coals; thickness exceeds 1000 m (Serkapp Land); locally deformed
during Late Paleozoic

D  Devonian deposits; multicoloured or red clastics; strongly varying thickness;
locally deformed during Late Paleozoic

Basement rocks with penetrative Caledonian andjor older deformation:
G Caledonian granite intrusions

OS Arkfjellet and Bulltinden Formations, within age interval Middle Ordovician
to Early Silurian; mostly carbonate rocks, also clastics in N; up to 1600 m

CO Sofiekammen Group (Cambrian) and Serkapp Land Group (Ordovician);
carbonate rocks; up to 2300 m

PC3 Vendian strata; tilloid diamictites and phyllites; varying thickness (up to 7800

m, Bellsund); weak Caledonian metamorphism (sub-greenschist to greenschist
facies)

PCz Pre-Vendian, Late Proterozoic strata (between the Grenvillian unconformity

and the Vendian tilloids; mainly greenschist-facies metamorphic supracrustal
rocks; 1-5 km tectonic thickness.

PC1 Pre-Grenvillian strata; some units of uncertain age (within the Proterozoic)
included; strongly deformed, hosed supracrustal rocks (mostly
greenschist, locally amphibolite facies)
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STRUCTURE

Only structures of Late Mesozoic to Tertiary age are indicated.
—— Obsanved structures of cbvious Late Mesozoio/Tertiary age

— — Suggesled slrclures of Lats Masozolc/Tertiary age

—-— Structures of possible Late Mesozolc/Teniary age

Surfaces

A ARt Lithological boundary or other boundary that is not a Late Mesozoic/Tertiary
lectonic boundary

& -+ Structural contour lines (interval 250 m), base of Tertiary strata in the Central

Tertiary Basin.
SCALE 1:200,000

L — O O — ]

0 5 10 15 20 km
contour interval 50 m

7 Bedding plane orientations (inclined, horizontal, vertical, overturned)
+4  representing average orientations for larger areas; no bed orientations are
#  indicated in the Devonian and older strata, because their orientation prior to
=4 Tertiary deformation is unknown

Folds

—¢  Anticlinal axial trace

e %~ Synclinal axial trace

.‘x\( Trace of monocline or structural terrace, curvature convex or concave
S—p  Trace of flexure

m Trace of overturned anticline/syncline
40’

1 Dome structure; symbols placed approximately on the inflection line; only
indicated -in the Central Tertiary Basin where they are thought to be
indicators of deformation at lower structural levels
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Oblique-slip fault

—a—a s Thrust fault (dip <45°)

a_a_a High-angle reverse fault (dip >45°)

—A——& Décollement fault

’ Reactivated older fault. The symbols (barbs, testh) indicate the type of
—4 - displacement during reactivation, regardless the enginal nature of fault

H

-+ Fault possibly reactivated during the Late Mesozoic / Tertiary deformational
== avent

Fault of uncertain type

= Structure of uncertain fype of displacement (normal, reverse, flexure?)
where the downthrow side is recognized (indicated by open squares)
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