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1. PREFACE

The Geological Survey of Sweden (SGU) and Softrock Consul-
ting, Genarp have compiled the present geological maps and
cross-sections of southern Sweden — including the surroun-
ding offshore areas — by order of the Swedish Nuclear Fuel
and Waste Management Co (SKB) and South Sweden Power Supply

(SK).

The purpose of this compilation was to produce a basis for
forming a judgement of the stability of the bedrock of sout-

hern Sweden.

The maps and cross-sections are based on both published and

unpublished material.

The present report is meant to give complementary informa-
tion to the maps and cross-sections (numbered from 1 to 44).

Copies of these are available at the Geological Survey in

Lund.

At the end of this report reduced scale versions of the maps

and cross-sections are added (P1l. 1-44).

Kent Larsson has prepared the part of the work dealing with
the sedimentary rocks, and the crystalline rocks have been

treated by Karl-aAxel Kornfalt.

Lund 87 12 01

Karl-Axel Kornfdlt Kent Larsson

senior state geologist professor



2 PRECAMBURTIAN ROCKS

2.1 INTRODUCTION

The present report is meant tc give complementary informa-
tion to the maps of solid rocks, which have been compiled by
the Geological Survey of Sweden(SGU), by order of the Swe-
dish Nuclear Fuel and Waste Management Co (SKB) and South
Sweden Power Supply (SK). The work has been performed at the
local branch of the Geological Survey in Lund under the
management of Karl-Axel Kornfdlt. The local branch of the
Geological Survey in G&teborg has compiled the maps of the

bedrock Gdteborg and Boréas.

The purpose of the work was to compile maps of the bedrock
to the scale of 1:250 000 as well as to the scale of

1:1 000 000, covering an area corresponding to the map-
sheets to the scale of 1:250 000: Gdteborg, Borés, Jonkd-
ping, Oskarshamn, Malmd, Karlskrona and Kalmar (see Fig. 1).

Also lineament maps to the scale of 1:250 000, covering the

same area, have been compiled (see below).

2.2 RELIEF MAPS (Pl. 1-8)

The interpretation of lineaments is based on relief maps

from the National Land Survey (LMV). These maps have been
produced with computer assistance from terrain height data
bases stored in a grid of 50 m (Elvhage & Andersson 1986).

For some areas no such height data bases exist at present.

These areas are blank on the map.

The position of the light source is in the north-west on all
maps with the exception of the map Malmd, where it is in the

south-west.
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Fig 1. The subdivision in map-sheets to the scale of

f the actual area.
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2.3 MAPS OF THE BEDROCK

2.3.1 Maps of the bedrock to the scale of 1:250 000
(Pl. 16-—-21)

These maps have the following designations (see Fig. 1):

Goteborg
Bordas
Jonkoping
Oskarshamns

Malmo
Karlskrona/Kalmar

Some of these maps have been published as "Provisional Maps"

(POB) in the SGU series Ba (see Fig. 2), viz,:

Oskarshamn (Ba 34)
Jonkdping (Ba 39)
Malmo (Ba 40)

The other maps are based on the following material:

GOTEBORG

SGU, series Ah, 1:250 000 Hallands 1lé&dn Ah 8
Alvsborgs ldn Ah 13

SGU, series Af, 1:50 000 Goteborg SO Af 117
Goteborg NO Af 136
Gbteborg NV Af 146

Kungsbacka NO Af 124
Kungsbacka SO In preparation

For areas not covered by the maps mentioned above, other
maps in the SGU series Aa, Ab and Ac have been used. Also
publications in SGU series C (531 and 553) and a map by P.H.
Lundegdrdh (published in Geologiska Foreningens Foérhand-

lingar, volume 73) have been utilized.



Fig 2. Bedrock maps
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BORAS

SGU, series Ah, 1:250 000 Hallands 1l&n Ah 8
Alvsborgs 1lan Ah 13

SGU, series Af, 1:50 000 Ulricehamn SV In preparation
Ulricehamn SO In preparation

SGU, series Ba, 1:250 000 POB Borés In preparation

For areas not covered by the maps mentioned above, other
maps in the SGU series Aa and Ab have been used.

KARLSKRONA/KALMAR

SGU, series Ah, 1:250 000 Blekinge 1lé&n Ah 4
Kronobergs 1ldn Ah 10

SGU, series Af, 1:50 000 Karlshamn NV Af 135
Karlshamn NO Af 154
Karlshamn SV In preparation
Karlshamn SO In preparation

SGU, Series Ba, 1:250 000 POB Karlskrona In preparation

For areas not covered by the maps mentioned above an ©ld map
of solid rocks (published 1906) to the scale of 1:200 000,

has been used (SGU Alab).

Areas coclored manually

Areas not covered by printed maps to the scale of 1:250 000
have been colored manually. These map sections have there-

after been put together with the printed maps.
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Fig 3. Major lithologic and tectonic units in southern
Sweden. Modified from Samuelsson 1982.



2.3.2 Map of the bedrock to the scale of 1:1 000 000
(Pl. 22)

The six maps to the scale of 1:250 000 were reduced photo-
graphically to the scale of 1:500 000. A new, simplified map
was drawn manually on plastic film and thereafter reduced

photgraphically to the scale of 1:1 000 000.

2.3.3 A brief description of the Precambrian bedrock of

southern Sweden

2.3.3.1 Introduction

The following survey of the Precambrian bedrock of southern
Sweden is taken mainly from "The Precambrian cf Sweden"
(Lundgvist 1979). Also recent papers by Gorbatschev (1980},
and Gaal & Gorbatschev (1987), dealing with the development
of south Sweden have been used. The descriptions to what is
called Provisional Maps to the scale of 1:250 000 (SGU Ba
34, 39, 40) give also a good survey of the bedrock in the
described areas. The locations of lineaments and major frac-
ture zones described in published papers and maps and men-
tioned ir. this survey are found in the "Reference Maps".
Also references to the new Geological Survey (SGU) maps to
the scale of 1:50 000 (Ser Af) are found there.

2.3.3.2 Genenal 4eatunes (see Fig. 3)

Lundgvist (1979) has in his review of the Swedish Pre-
cambrian distinguished two major tectonic units: The Sveco-
karelian orogenic belt with its post- and anorogenic com-
plexes, and the gneisses in south-western Sweden affected by

the Sveconorwegian regeneration.



The Sm&land-Virmland granites and related volcanics which
form the eastern part of the bedrock of south Sweden are
regarded as representing a subseguent magmatism of the Sve-

cokarelian orogeny.

The Blekinge region is according to Lundgvist (op. cit.) not
readily attributable to either of the main tectonic units,
and is therefore treated as a sub-unit by him.

2.3.3.3 Majorn tectonic zones

The SW-Swedish gneisses (called the Southwest Scandinavian
Domain by Gaadl & Gorbatscev 1987) are separated from the
Smaland-Virmland intrusions (called the Transscandinavian
Granite-Porphyry Belt by Gadl & Gorbatschev 1987) by the

"Protogine Zone".

This zone is an indistinctly delimited belt of shearing and
faulting accompanied by intrusions of granite, syenite and
hyperite dolerites. The syenites have given Rb-Sr ages of

1 184 Ma (Sk&ne, Klingspor 1976) and 1 127 (vaggeryd,
Patchett 1978). The hyperite dolerites are somewhat older

(Johansscn, in preparation).

The N—S trending Protogine Zone touches the western shore of
Lake Vittern and continues southwards as far as Romeledsen
in southern Sk&ne. The Vistand Tectonic Zone in north-
eastern Sk&ne may be a branch of the Protogine Zone running

in SSE.

The shear zones, typical of the Protogine Zone, are rather
narrow and there are unsheared rocks in between them. It is
likely that movements along the shear zones have taken place
repeatedly from shortly after the formation of the Sméland
granite until the final stages of the Sveconcrwegian orogeny

about 900 Ma ago.
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Because of the difference between the better preserved Sma-
land-varmland intrusions in the east and the poclymetamorphic
SW-Swedish gneisses in the west the Protogine Zone has some-
times been interpreted as a suture of continent collision.
This opinion has been contradicted of, among others, Gaal

and Gorbatschev (1987).

The faulting along the Protogine Zone has resulted in a
relative uplift of the crustal seghent made up of the SW-
Swedish gneisses (Welin & Blomgvist 1966). Dolerite dikes
(870-975 Ma, Patchett 1978), running parallel to, and east
of, the Protogine Zone are probably connected with this

faulting.

The southern part of what is called the Mylonite Zone can be
followed from Lake Anten (in the northern margin of the en-
closed map) scuthwards through Lake Mjdorn to northern Hal-
land. The rocks in the Mylonite Zone are strongly sheared
and in part mylonitized. Two major phases of mylonitization
have been distinguished (Samuelsson 1978). Both of these are

most likely older than c¢. 900 Ma.

Probably of the same age is the Gdta dlv-Kungsbacka fjord
Tectonic Zone somewhat further to the west of the Mylonite

Zone.

2.3.3.4 The SW-Swedish gneisses

South-western Sweden belongs to the major tectono-stratigra-
fic unit, usually called the SW-Swedish gneisses (Lundgvist
1979). This unit is dominated of strongly foliated granitoid
gneisses of plutonic origin. The gneisses can be divided
into red and grey types, of which the red one occurs mainly

in the east and the grey in the west.
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Typical of the SW-Swedish gneiss complex is a compositional

banding between different types of foliated granitoids. Also
amphibolites are occurring in this banding. The gneisses are
generally intensely deformed and the structures usually show

gentle or moderate dips.

The SW-Swedish polymetamorphic gneisses are mainly composed
of rocks which are 1500-1750 Ma old. They have later been
reworked during a magmatic-metamorphic event about 1500-1400
Ma ago and another c. 1250-300 Ma ago (cf. Gaadl & Gorbat-

schev 1987).

The predominant metamorphic grade is amphibolite facies but
in Halland, around the towns of Varberg, Laholm and Halm-
stad, there is a region affected by granulite metamorphism.
Here charnockitic rocks occur. Also in north-western Skane

there are small areas with charnockitic rocks.

In the region west of G&teborg a N—S trending belt of sup-
racrustals occurs. This formation, called the Stora Le-
Marstrand formation, is composed of subgreywacke to grey-
wacke gneiss with minor quartzitic layers, mica schist, and

basic to intermediate metavolcanics.

East of the Stora Le-Marstrand formation a narrow belt of
intrusive and supracrustal rocks occurs. These rocks which
are indistinctly deliminated from the SW-Swedish gneisses,
belong to the Amdl complex which ranges above all further to

the north, west of Lake Vanern.

2.3.3.5 The Blekinge regicn

In Blekinge there are gneisses (called coastal gneisses)
which look like varieties of the SwW-Swedish gneisses. How-
ever, the tectonic style of the SW-Swedish gneisses cannot

be recognized in the coastal gneisses. The age of the latter
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is determined to c¢. 1690 Ma (Johansson & Larsen, in prep.).
The coastal gneiss is probably of supracrustal origin as it

grades into acid Vdstanid metavolcanics.

Younger than the coastal gneiss are porphyritic granites
forming the Karlshamn granite group. In addition to the
greyish red, medium- to coarse-grained Karlshamn granite
proper, there is also a fine- to medium-grained granite,
called Spinkamdla granite. The mentioned granites are for-
ming several massifs of different sizes in Blekinge and
southern Smé&land. Recent dating of the Karlshamn granite has
vielded ages of c. 1400 Ma (Aberg et al. 1986). Belonging to
the Karlshamn granite group is alsc a red, K-feldsparrich
granite with typical biotite schlieren, called Vanga gra-

nite.

The third rock, typical of Blekinge, is a granodiorite to
tonalite -~ often porphyritic — called Tving granite. This
granitoid is very similar to the SmAdland granite but is
usually more or less gneissose. Dating of the Tving granite
has given an age of c. 1770 Ma (Johansson & Larsen, in

prep.).

2.3.3.6 Region o4 Smdland Lntrusion

In Smdland, granites are the meost common intrusions. Among
them monzonites and monzodicrites occur. Granodiorite, dio-
rite and gabbro are subordinate. There are two varieties of
granites, one porphyritic and one even-grained. Somewhat
older than the mentioned granites is a suite of differentia-

ted igneous rocks (from gabbro to granite).

To the north of Oskarshamn there occur small massifs of
younger (anorogenic) granites (c. 1377 Ma; Aberg 1978)

within the Smdland granites.
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There are also large areas of acid volcanics (Sm&land por-
phyries). They are structurally and texturally well preser-
ved with phenocrysts of quartz and feldspar. Ignimbrite
structures and textures are common. They are accompanied by

volcanics of dacitic to andesitic composition.

Porhyritic dikes (sometimes of composite character) cutting
the Sm&land granites and porphyries are rather common in

east Smaland.

The datings of the porphyries have vielded 1837 Ma (Aberg &
Persson 1984) and the granites c. 1700-1750 Ma {Aftalion et
al. 1981, wilson et al. 1986).

The deformation of the Smdland granitoids and porphyries is

as a rule very weak.

In Sm&land there are also older Svecokarelian complexes,
including metasediments, metavolcanics and gneissose grani-
toids. Such complexes occur in the Vistervik and Vetlanda-

Oskarshamn regions.

The Sm&land granites are overlain by the Almesédkra and the

Visings® groups.

The sedimentary Almesdkra group has been included in the
Jotnian complexes and consists of arkose, sandstones, shales

and conglomerates. There are also dikes of dolerite.

The sedimentary Visingsd group is composed of sandstones,
arkoses, shales with limestone intercalations, and conglome-
rates. The microfossil content indicates a deposition in
late Precambrian time c. 700-850 Ma (Vidal 1974).
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2.3.3.7 Alkaline rocks

A very small alkaline intrusion with various nepheline-
syenitic rocks occurs at Norra Kirr, east of Lake V&dttern.
An age determination has given 1545 Ma (Blaxland 1977).

2.3.3.8 Dolenite and basalt

Besides the mentioned hyperite dolerite dikes in the Proto-
gine Zcne, there are a great number of Permo-Carboniferous,
NW—SE dolerite dikes in Ské&ne. They are mentioned in the
phanerczoic part of this description (see chapter 3.5.1.6).
Geographically associated with these dolerite dikes are

basalts which intruded during the Jurassic time.

2.4 LINEAMENT MAPS TO THE SCALE OF 1:250 000 (Pl. 9-14)

2.4.1 General outline

The term lineament can be defined in many different ways,
which has been discussed among others by O'Leary et al.
(1976). They proposed the following general definition:

"A lineament is a mappable, simple or composite linear fea-
ture of a surface, whose parts are aligned in a rectilinear
or slightly curvilinear relationship and which differs dis-
tinctly from the patterns of adjacent features and presu-

mably reflects a subsurface phenomenon'.

A lineament generally indicates a break in the crust of the
earth. Lineaments occur in all sizes, from thousends of
kilometers in length to only some kilometer. They may be
hidden entirely or partially under guaternary deposits or

water. The longer a lineament the more important.
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The lineaments indicated on the enclosed maps usually are
valleys or other prominent topographic features which are
visible in the "three-dimensional" relief maps. In areas
with low relief some of the lineaments might be guaternary
features of some kind. Interpretation of lineaments with the
use of pictures or maps is a very subjective method.
Furthermore, aerial photos, satellite images and large scale
maps are either hard to obtain or difficult to survey. In
contrast to this it is possible for the reader to interprete
the relief maps himself and judge the probability of every

proposed lineament.

2.4.2 Classification

The lineaments have been classed in the following two groups

as regards their magnitude on the relief maps:

a) A heavy line denotes valleys and other topographic fea-
tures which are clearly visible on the relief maps to the
scale of 1:250 000 or on the height curve maps to the scale

of 1:100 000 or 1:50 000 (see next chapter).

b) A thinner line denotes less prominent valleys and other
topographic features on the relief maps or height curve
maps. Some of these lineaments can possibly be caused by

quaternary features of some kind.

2.4.3 Map scale and lineaments

The relief maps cover only areas with a computerized height
base data grid. For areas not yet covered by this grid, spe-
cial topographic maps (to the scale of 1:100 000 and

1:50 000) with height curves only, have been used.
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The result shows that the lineament density is higher on the
topographic maps than on the relief maps. However, the long

and broad lineaments were more difficult to observe on the

detailed topographic maps.

2.4.4 Reference maps (to the scale of 1:250 000)
{Pl. 23-28)

Earlier geological surveys of the region have pointed out
some tectonic lines. Faults and fracture zones thus noticed
in published and unpublished geological works are shown by
dotted lines on special reference maps. A figure on these

maps gives reference to the literature.

2.5 COMMENTS ON THE LINEAMENT MAPS

2.5.1 Lineament density

The frequency of distinct lineaments varies considerably
from area to area. This is best seen on the lineament map

to the scale of 1:1 000 000C.

Concentrations of distinct lineaments are found mainly bet-
ween GOteborg and Lake Vdttern, in Blekinge, and in northern
Smdland. In southern and central Smdland there are only a

few distinct lineaments.

The absence of distinct lineaments in certain areas may
either depends on the presence of few large fracture zones,
or a leveled bedrock covered with quaternary deposits.

The high lineament density east of Goteborg cocincides with
two important tectonic zones, the Gota dlv Zone and the

Mylonite Zone.
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2.5.2 Lineament length

The fault system which forms the Lake Vidttern seems to con-
tinue as long lineaments in SSW-ly direction as far as to
north-western Skine and Halland. The area between Lake Vat-

tern and Gdteborg is also characterized of quite long linea-

ments.

The northwest-southeast trending lineaments which delimit

the horsts of Ski&ne have also a considerable length.

2.5.3 Curved lineaments

Curved, and even wavy lineaments with high density occur in

the north-western part of the relief map Bords. According to
geologists familiar with this area, these lineaments are due
to selective weathering along the schistosity directions of

the bedrock. These lineaments are not, like the others, sup-
posed to be caused by fractures or faults. Therefore they

are not marked on the lineament maps.

2.5.4 The Protogine Zone

Older geological maps, i.e. the Map of the Pre-Quaternary
Rocks of Sweden (SGU Ba 16) generally show a indistincly
delimited fracture zone in about north-—southerly direction,
from the neighbourhood of Lake Vattern in the north to
Romeledsen in the south. This zone is called the Protogine
Zone. It divides southern Sweden in two tectonic units with
gneisses in the west and granites with volcanics in the

east (see chapter 2.3.3.3).

The latest major movements along this zone occurred more
than 900 million years ago. The movements were accompanied

by intrusions of magma of basic to acid composition.
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Along the Protogine Zone there are narrow zones of strongly
schistose, sometimes even mylonitic rocks. However, shear
zones with mylonites running in c¢. N-S are not limited to
the Protogine Zone, but occur both to the west and tc the
east of this zone — often at a considerable distance.
Fracture zones with mylonite are thus found in Blekinge,

even as far east as in the Karlskrona area.

The interpretation of lineaments does not show any concent-
ration of lineaments within the Protogine zone. The linea-
ment map to the scale of 1:1 000 000 actually shows few dis-
tinct lineaments in this zone. Whether this is caused of an
absence of fracture zones, or a covering of guaternary for-
mations is hard to say without other investigations.
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SEDIIMENTARY ROCKS

MAPS OF THE BEDROCK

.1 Map of the bedrock to the scale of 1:1 000 000
(Pl. 22)

s map comprises the sedimentary sequence within the map
a. The map is based on documentation collected during the

regular bedrock mapping as well as from various prospecting

wor
als

ks. A considerable amount of data from basic research is

o included.

The documentaticn used from the various areas are as fol-
lows:
1. Central Baltic Sea including the offshore areas around

Gotland and Oland: Flodén 1980, Winterhalter et al. 1981.
Hand Bay: Kumpas 1980; OPAB seismics and well data

Bornholm area: Gravesen et al. 1982, Gravesen & Bjerre-
skov 1982, Vejbazk 1985.

Southern Baltic Sea: Dadlez 1974, Pegrum 1984.

Scania and adjacent offshore areas: Bergstrom et al.
1982, Bergstrdm 1985, Chatziemmanouil 1982; OPAB seismics
and well data; Swedegas seismics and well data; SGU
seismics and well data.

Denmark and adjacent offshore areas: Baartman & Chris-
tensen 1975, Michelsen 1978, Michelsen et al. 1981,
Priisholm & Christensen 1985, Sorgenfrei & Buch 1964.

Kattegatt: Baartman & Christensen 1975, Behrens et al.
1986, Pegrum 1984; OPAB seismics.

For the evaluation of the Swedish continental shelf, Ahlberg

198

6 has been utilized. Regional tectonical assessments of

the map area have been presented in Ziegler 1978 and Pegrum

198

4.
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In the evaluation of the Danish continental shelf, a number
of DGU's publications have been used. However, the sesmic
documentation is rather heterogenous, which means that the
density of the information varies considerably, e.g. between
Bornholm, Oresund, the Belts and southern Kattegat.

The surface geology presented on the map is partly much
generalized due to the variable age of the various geologi-
cal maps and also due to the fact that the older seismic
material does not permit the modern approach of seismic
stratigraphy as used by e.g. Kumpas (1982) in the Han® Bay,
and by Vejbak (1985) offshore Bornholm. The onshore geology
data is also varying from a quality point of view due to the

incomplete cover of modern geclogical maps in all areas.

3.1.2 Map of the bedrock to the scale of 1:20 000
(P1. 44)

This map has been made to cover an area 10 km around Barse-
bdck. The map shows the nature of the bedrock surface as
seen on published geclogical maps. Some maps are rather old,
however, and the various boundaries have been obtained from
the modern hydrogeclogical map over the area (SGU Ag 13).
The lineaments have been obtained from the available seismic

material.

3.2 LINEAMENT MAP TO THE SCALE OF 1:1 000 000 (Pl. 15)

For the sedimentary areas, the major lineaments are outli-
ned. These lineaments were derived from the interpretation
of marine seismics, which for the offshore areas adjacent to

Scania are obtained from the literature mentioned earlier.

The lineaments are divided into two groups depending on
whether the throws are larger or smaller than 1000 m. Gene-
rally, the crystalline basement is included in these faults.
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In several cases, especially in the central Baltic Sea ares,
the throws are small, and in such cases the lineaments are
only marked with single lines. In cases where the lineaments
are inadequately confirmed, they are marked by a dotted

line.

From the persistence and frequency of the faults the exten-
sion of the Tornquist Zone is pronounced. The major dislo-
cation zone comprises the faults and/or the flexures which
form the Fjerritslev Fault in northern Jutland and continues
southeastwards as the Grenad-Helsingborg Fault in Kattegat
and the Landskrona-Romeledsen Fault and Flexure Zone through
Scania and further down to Bornholm. The crystalline base-
ment is down-faulted more than 2000 m along this dislocation
zone. The lineament is transected clearly between Scania and
Bornholm by a NE-SW orientated fault system, which also
defines the R&nne Graben, in which the basement 1s down-

faulted more than 7000 m.

On the map, only lineaments appearing at the bedrock surface
have been marked. For that reason another major structural
element does not show up on this map, i.e. the Ringkdbing-
Fyn High, which is developed along a west—east axis from the
North Sea to southeast Denmark. Within this high, the crys-
talline basement is raised to 800-1000 m below the surface.
The slopes of this high are limited by faults, but these are
covered by Mesozoic sediments and no reactivation has taken

place during the Mesozoic.

In the central Baltic Sea area, the lineaments commonly show
a north—south direction and the throws are small. Seismic
surveys have shown that several lineaments form the conti-
nuation of lineaments which are develcped on the Swedish
mainland, but several of these are covered by Palaeozoic

sediments, which suggests a considerable age of these line-

aments.
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3.3 STRUCTURAL MAPS TO THE SCALE OF 1:1 000 000
(Pl. 30-32)

The information used for the compilation of the structural
maps was mainly obtained from seismic surveys. For the map
showing the position of the basement surface, gravimetric
and airmagnetic data have been used as well. The seismic
data are rather heterogenous, deriving from different gene-
rations of surveys, which means that the source material
varies considerably as to gquality and resolution. This has a
particular effect on the mapping of the vertical extension
of the faults, but alsoc on the identification of seismic
reflectors. Certainly, the most modern seismics have per-
mitted the safest interpretation, i.e. the material deriving
from the surveys performed by OPAB and Swedegas during the
last two decades. In the Danish areas outside the Bornholm
area, the interpretation by Baartman (1977) was used. The
offshore area surrounding Bornholm was recently mapped
seismically by Vejbak (1985).

In two of the three structural maps, depths have been ex-
pressed in two-way travel time, i.e. the time recorded for a
seismic signal to travel from the surface down to the
reflector and back again. This is also the normal way of
presenting seismic data, especially when no reliable velo-
city data are available. Within the mapped area, the seismic
velocities vary considerably due to the wide variation in
tectonical and lithological development. Thus, no attempts
have been made to express the structural maps for Base Upper
Cretaceous or Top Palaeozoic in metric depths. The structu-
ral map for Top Crystalline Basement is expressed in metric
depth as additional geophysical information was available,
i.e. from gravimetric and magnetometric data. Another reason
for this presentation is the fact that published depth maps
of the crystalline basement in the Baltic Sea are mainly ex-

pressed in metric depths.
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3.4 CROSS-SECTIONS (Pl. 33~40)

The cross-sections produced have also been compiled from
seismic data, especially for the main structural features.
Attempts have been made to locate these sections close to
deep wells, which have provided additional data on litholo-
gical characteristics, stratigraphy and thickness properties
of the sedimentary sequence. It must be emphasized, however,
that these sections only exhibit the main features of the
structural conditions of the sedimentary cover, and no
details can be given in the scale used. The deeper parts
below the penetrated seguence are only tentatively outlined.
This is particularly true for the central parts of the Nor-
wegian-Danish Basin, where e.g. the area in northern Jutland
onrgood reasons may be expected toc possess a sedimentary

cover of more than 8000 m.

3.5 SHORT SUMMARY OF REGIONAL GEOLOGY AND TECTONICS

3.5.1 Denmark - Kattegat - Scania - Bornhdlm

3.5.1.1 Intreducticn

The following account is based on information from well
data, seismic data and documentation on the surface geology
from the area treated. A general review of the geological
and structural conditions of the area was presented in
Ziegler (1978). More detailed stratigraphical and litho-fa-
cial data have been published from the Danish part by e.g.
Bertelsen (1978, 1980), Michelsen (1978), Stenestad (1972),
and Larsen (1966). The geological conditions around the
Cretaceous—Tertiary boundary were treated in detail in Bir-
kelund & Bromley (1979). Well data have been published by
Sorgenfrei & Buch (1964), Rasmussen (1974, 1978), Michelsen
(1976) and in DGU's "Well Data Summary Sheets", vol. 1-3
(1981-1982).



24

A regional seismic mapping of the Fennoscandian Border Zone
was presented by Baartman & Christensen (1977). In this work
a structural map with main lineaments within the Danish area

was included.

The geological and tectonical conditions in Scania were
summarized by Bergstrom et al. (1982) and Bergstrdm (1985).
The major part of seismic data and well data from Scania and

adjacent offshore areas are still unpublished.

3.5.1.2 Structural conditions

The following major structural elements may be distinguis-
hed:

The Fennoscandian Border Zone forms the northeastern limit
of the Tornguist-Teisseyre Lineament, which separates the
more stable Fennoscandian Shield from the more mobile
Danish-Polish Trough. This Border Zone forms a complicated
tectonized zone with a history which extends at least back
to Late Carboniferous—Early Permian with several later
periods of reactivating during the Kimmerian (Jurassic-Early
Cretaceous) and Laramidian (Late Cretaceous-Early Tertiary)
tectonic phases. There are reasons to believe that some tec-
tonic lineaments were formed already in the early Palaeo-

zoic.

The Fennoscandian Border Zone extends from the North Sea
(Pegrum 1984) over northern Jutland, Kattegat, Scania down
to the southern Baltic and Poland. Bornholm forms a horst
structure located within the Border Zone separated from
Scania by major faults which i.a. limit the Ronne Graben,
which is filled by thick Palaeozoic and Mesozoic sediments.

The Ringk®bing-Fyn High and its eastern part, the Mén Block,
is a Variscan (Late Palaeozoic) structural element with
raised crystalline basement, extending from the North Sea
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eastwards. This system of structural highs separates the
Norwegian-Danish Basin in the north from the North German
Basin in the south. The Ringkdbing-Fyn High is transected by
several grabens, the Horn Graben being the most significant.

In general, the structural pattern in Scania, with linea-
ments, geological boundaries and dolerite dikes, is strongly
dominated by a northwest—southeast trend. In the north, the
basement surface is dipping gently towards the south below
mainly Upper Cretaceous rocks in the Badstad and Kristianstad
Basins. The northern limits of these sedimentary areas are
denudation boundaries and numerous outliers of Cretaceous
sediments occur north of the present northern limit (Lidmar-
Bergstrdm 1982). The Cretaceous basins are rather shallow,
obtaining their maximum dephts in the south, where the

basins are limited by faults.

These faults commonly define the northern limit of the Fen-
noscandian Border Zone, which broadly defined can be recog-
nized as a major inversion axis (Ziegler 1975). In general
terms, the Fennoscandian Border Zone in Scania and Bornholm
is defined by a series of large basement blocks tilting
towards the southwest. These basement blocks have been expo-
sed along the northeastern limit of the Border Zone. Towards
the southwest follows a series of Cambrian to Silurian
rocks, which in the northwest are covered by Triassic and
Jurassic rocks. The latter sediments are also found resting

directly on the basement, especially in the northwest.

The tilted basement blocks extend to a line from Landskrona
over Fyledalen to the southeasternmost corner of 3cania. The
southwestern boundary is formed by the important Landskrona-
Romeledsen Fault and Flexure ZzZone and by the Fyledalen Fault
and Flexure Zone. The basement part of the block is exposed
in the Romele Horst, while its northeastern part, the Vomb
Basin, exposes a sedimentary seqguence of approximately 1000
m of Upper Triassic to Upper Cretaceous sediments resting
directly on the basement. The Vomb Basin is transected by a
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fault system extending from the southern part of the Vomb
Basin. Southeast of this fault system the Basin is still

deeper.

The triangular part forming southwest Scania belongs from a
geoclogical point of view to the Danish-Polish Trough. Within
this part, the crystalline basement is found deeper than in
any other part of Scania. The largest depth of about 2800 m
is found in the Falsterbo region. There, the basement is
covered by more than 800 m of Cambrian to Silurian sedi-
ments. Closer to the Landskrona—Romeledsen Lineament Palae-
ozolc strata are missing entirely. The lowermost part of the
Mesczoic comprises Lower Triassic beds in the southwest and
Upper Triassic beds in the northeast, and the strata are
terminated by Upper Cretacecus beds. The major part of the
almost 1900 m thick Mesozoic sequence is composed of Upper
Cretaceous sediments. At the very top of the sequence, about
200 m of Lower Tertiary chalks are developed, locally cove-
red by thin beds of mudstones and marly sediments.

3.5.1.3 The Crystalline Basement

The crystalline basement is exposed only in Scania and on
Bornholm. On Bornholm, these rocks have been divided into a
group of early orogene granitic gneisses of possible Sveco-
fennian age (1650 Ma) and another group of intrusive post-
orogene granites with an age of about 1350 Ma. These grani-

tes correlate with similar anorogene granites in Blekinge.

Crystalline bedrock has also been penetrated in scme onshore
wells located on the Ringkdbing-Fyn High, and within the
Fennoscandian Border Zone in northernmost Jutland. Radiomet-
ric datings of material from Fyn and Jutland have yielded
ages of 800 to 900 million years, which agree with ages ob-

tained in Scuth Norway and southwest Sweden.
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In Scania the crystalline basement 1s exposed within the
Border Zoneiin a mosaic pattern of faulted blocks where
generally the southwesternmost parts of the blocks show
exposed basement, e.g. at Romeledsen. Other significant
basements horst are Sdderdsen, Kullaberg, Hallandsésen,
Linderddsidsen and Nidvlingedsen. Along the Fyledal Fault some

small basements horsts appear as well.

Caledonian ages (420 Ma) have been obtained from low meta-
morphic rocks in wells immediately to the south of the RFH
in northernmost Germany. This shows that a branch of the
Caledonian Orogen extends from the major Scottish-Norwegian
caledonides towards the southeast into Pcland, where it
forms a Late Silurian fold belt (Ziegler 1978).

3.5.1.4 The Lower Palaeozodc

cambro-Silurian sediments are exposed along a system of
slightly west—northwesterly tilted blocks on the southern
part of Bornholm. The crystalline basement is covered by
about 100 m Upper Precambrian(?) to Lower Cambrian continen-
tal, arcosic sandstones, which are succeeded by c. 60 m of
Lower Cambrian marine sandstones and 100 m of glauconitic
siltstones. This sequence is followed by 120 m of mainly
dark marine shales from Middle Cambrian to lowermost Upper

Silurian.

Additional well data from Lower Palaeozoic rocks are few
from Denmark. A sequence of about 350 m sandstone and shale
from Lower Cambrian to Lower Silurian has been penetrated at
Slagelse 1 located on the up-thrown side of a tilted fault
block (Poulsen 1974). About 300 m of tilted Upper Silurian
clastic sediments and basaltic volcanites have been penet-

rated on Jutland at Rdnde 1 (Christensen 1971).
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Seismic data indicate a thick, undeformed Lower Palaeozoic
sequence in Skagerrak, northern Jutland and in Kattegat. On
Jutland there are seismic evidences on a system of north-
south faulted, tilted blocks below the distinct seismic
reflector at the base of the Zechstein. Locally, several
kilometers of Palaeozoic sediments are indicated.

In Scania the Palaeozolc sequence is similar to the sequence
developed on Bornholm. The major difference is found in the
more complete sequence in Scania and the thicker strata.
Particularly, the Silurian sediments show considerable
thickness, up to 2000 m, as a result of a rapid sedimenta-
tion in NW—SE orientated troughs, which accumulated large
amounts of mud within a short period. Most likely these sub-
siding troughs are connected with movements within the Ger-
man-Polish branch of the Caledonian Fold Belt. At the end of
the Silurian there is a distinct shallowing of the marginal
areas and in Scania shallow water carbonates and sandstones

of regressive character are deposited.

3.5.1.5 The Devonian - Carbonifercus

In Devonian and Carboniferous time the major part of the
mapped area formed a positive area, probably acting as a
source area for the clastic material, which was deposited
south- and southwestwards in northern Europe. On Falster,
south of the Mdn Block, more than 500 m of Lower Carbonife-
rous limestones and sandstones, partly carbonaceous, have
been penetrated at Orslev 1 (Michelsen 1971, Berthelsen

1972).

3.5.1.6 The Peunian

In Late Carboniferous—~Early Permian time lateral fault
movements occurred along the Tornguist lineament simultane-
ously to the intrusion of dolerite swarms along NW-SE frac-
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ture systems in Scania. These fracture systems originate 1in
tensional movements occurring in a SW-NE direction. The Oslo
Graben with its alkaline volcanites can also be regarded as
a tensional structure caused by these movements (Ziegler
1978). The same structure and age is also found in the Horn
Graben, which transects the Ringkdbing-Fyn High in the North

Sea.

Along the southern part of the Ringk&bing-Fyn High, alkaline
volcanites of Early Permian age have been penetrated {Dixon
et al. 1980). On either side of the High, red sediments of
supposed Rotliegendes age were deposited. The deep position
of these sediments in the more central parts of the basins
have not permitted a full penetration of these strata. Thus,
the>distribution and facies conditions are poorly known.

In Late Permian time marine basins extended into the Danish
area on both sides of the Ringkdbing-Fyn High. These basins
form the first in a number of marine basins, which later
during the Mesozoic era would determine the sedimentary

pattern within the area to a considerable extent.

The Zechstein transgression included deposition of thin
deep-water carbonates and laminated anhydrites in the cent-
ral parts of the basin, and thick shallow-water carbonates
and massive anhydrite beds along the margins of the basin
and along local highs. An arid climate, restricted influx of
sea water and periodic sea level changes resulted in depo-
sition of cyclic Zechstein evaporites. In southern Jutland
carbonate-anhydrite facies prevailed along the margin cf the
southern Zechstein Basin and this facies gradually changed

towards a halite facies in the very southern part.

In the central part of the Norwegian-Danish Basin more than
1000 m of evaporites were deposited. Three evaporation cyc-
les have been distinguished, two of which with potassium

precipitation.
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Halokinetic movements of Zechstein salts started in late
Triassic time and locally these movements are still active.
Two main areas of salt diapirism, with diapirs penetrating
several kilometers of younger sediments can be distinguished
in northern Jutland and in southern Jutland — northern Ger-

many.

3.5.1.7 The Trniassic

The main structural elements which formed in late Palaeozoic
time have controlled the Triassic sedimentation to a consi-

derable extent. The Ringkdbing-Fyn High was transected by a

number of grabens both in the offshore and onshore Danish

areas.

Within the Danish part of the Norwegian-Danish Basin a con-
siderable subsidence of the area took place, which alsc made
an accumulation possible of more than 6000 m of Triassic
sediments. The Ringkdbing-Fyn High has possibly acted as a
positive area in Early and Middle Bunter time and the two
basins on either sides of the High have been linked together
via narrow troughs. Except for the block west of the Horn
Graben in the North Sea and the Stevens Block in southwest
Sealand, the Ringkdbing-Fyn High was covered by sediments in
Late Bunter and this condition prevailed into the Middle
Jurassic. Until Late Triassic (Keuper), the Fennoscandian
Border Zone formed an elevated area with a restricted depo-
sition of sediments. In Keuper time the blocks north of the
Fjerritslev and Grend-Helsingborg Faults were covered by
sediments and rather thick Late Triassic sediments were
deposited. Simultaneously, the previously mentioned salt
movements were initiated in the Danish Subbasin as a result
of the thick overburden of Triassic sediments. Due to these
movements, the thickness of the Late Triassic, Jurassic,
Cretaceous and Tertiary sediments show a considerable vari-

ation within the Subbasin.
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During the Triassic, the sediment producing area was situa-
ted in the north and the northeast and the depccenter was
located southwest of the Fjerritslev Fault in northern Jut-
land. Along the Fennoscandian Border Zone, thick, coarse,
arkosic sandstones were deposited as alluvial cones along
the faults which restricted the Subbasin. In the other
areas, continental sedimentation alternated with brackish

and marine sedimentation.

The Bunter sediments with claystones and sandstones are
mainly fluviatile on the Ringkdbing-Fyn High, but clays
dominate south of this High. North of the High, the sedi-
ments become coarser. Locally, there are limestone and an-
hydrite beds, which formed when shollow water ponds evapora-
ted. In the Middle Triassic, marine conditions prevailed in
the south. The Lower Keuper sediments are similar to sedi-
ments from the Middle Bunter and have a regressive charac-
ter. In Middle Keuper, a new transgressive period started
with deposition of claystones and siltstones. The maximum of
this transgression occurred in Late Keuper with deposition
of grey claystones and limestones, which partly are dolomi-
tic. Reactivation of block movements raised the relief of
the positive areas, which yielded clastic material to the
basinal parts. Eventually, the major part of the sedimenta-
tion took place within the Fennoscandian Border Zone area in
Late Rhaetian and Early Jurassic time and the depocenters

migrated towards the northeast.

3.5.1.8 The Jurassic

Structurally, the Jurassic is characterized by periods of
block movements along the Fennoscandian Border Zone and suc-
cessive transgressions of this zone. The subsidence of the
Danish Subbasin continued and more than 1200 m of sediments

were deposited.



32

In the first part of the Early Jurassic, the first major
transgressions in Mesozoic time took place. In the Danish
Subbasin more than 900 m of marine shelf deposits of clay-
stones accumulated. Simultaneously, fluviatile-deltaic sedi-
ments were deposited in the central part of the basin north-
ecast of the Fjerritslev Fault on northern Jutland and in
Scania. In Early Pliensbachian the main transgression occur-
red into the Fennoscandian Border Zone (Michelsen 1975). At
the end of the Early Jurassic, the subsidence rate of the
Subbasin decreased and lagoonal conditions prevailed in the

central part.

In the Middle Jurassic, the Mid-Kimmerian movements caused
an elevation of the basinal area southwest of the Fennoscan-
dian Border 2Zcne and the block faulted parts within the Bor-
der Zone were reactivated. Simultaneously to these move-
ments, there was also a volcanic activity in Scania. The
elevation and tilting of the blocks caused a considerable
erosion and locally this erosion penetrated down into Upper
Triassic strata. The reactivation of the block movements
also caused a vast deposition of clastic material under flu-
vitile-deltaic facies regimes. At the transition to the Late
Jurassic the deltaic plains were flooded and covered by
clay- and siltstones. In the central part of the Subbasin a
certain subsidence occured. The transition to the Cretaceous
is characterized by a deposition of marine and shallow water
sandy sediments due to movements within the Fennoscandian
Border Zone. As a result of this Late Kimmerian tectonic
phase angular unconformities formed at some places, e.g. in

Scania along the Fyledal Fault.

3.5.1.9 The Lowen Cretaceous

The Early Cretaceous is characterized by shallow marine con-
ditions with a deposition of claystones and the Ringkdbing-
Fyn High and Bornholm were covered by the sea. At the end of
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this period the sedimentation pattern changed and the sedi-
ments became more calcareous. Red marls were deposited in

the central parts of the basin, but along the more marginal
areas, e.g. in northern Jutland, Scania and Bornholm, depo-

sition of greenish glauconitic sandstones took place.

3.5.1.10 The Uppern Cretaceous

The Late Cretaceous is dominated by carbonate facies with
only two major events of clastic depostion along the Fenno-
scandian Border Zone in Campanian and mid-Maastrichtian
times. Global sea level changes resulted in vast transgres-
sions and the entire area was covered by the sea. A depocen-
ter with accumulation of more than 1500 m of sediments was
formed within a NW—SE orientated zone south of the Fjerrits-
lev and Grena-Helsingborg Faults and their continuation to
the southeast. The zone northeast of this lineament is cha-
racterized by inversion movements in the Late Cretaceous-
Early Tertiary when parts of the Jurassic and Triassic sequ-
ences were exposed due to erosional events. Thus, the mosaic
bedrock pattern of exposed rocks of various ages, characte-
rizing the Fennoscandian Border Zone today, was initiated.
In Kattegat, the development of the Grend—-Helsinborg Fault
is interpreted as the result of compressive tectonic forces,
which i.a. has resulted in the lack of Upper Cretaceous
sediments northeast of this fault zone. In Scania, this
fault zone is partly developed as a combination of faults
and flexures, which indicate repeated tectonic events during

the Late Cretaceous and the Early Tertiary.

3.5.1.11 The Textlanwy

As a result of the plate-tectonic movements, the Greenland-
Norwegian Sea opened at the Paleocene-Eocene transition and
the entire North Sea started to subside, mainly along the

former Mesozoic troughs. In the marginal parts of the basin
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the carbonate sedimentation continued during the Danian with
only some mincr sedimentation breaks. Towards the end of
this epocch the sedimentation changed and marls and clays
were deposited. During the subsequent epochs, the deposition
of marine claystones was only interrupted by volcanic ash
deposition at the Paleocene-Eocene boundary. Later the
sedimentation became more sandy due to the westward migra-
tion of the coastline over the Danish area. In Scania the
sea regressed alredy in the early Eocene and probably the
area has been above sea-level since then. From a tectonic
point of view the Fennoscandian Border Zone has been stable
in Tertiary time and only isostatic crustal movements have
occurred due to repeated glaciations during the Pleistocene
with large ice sheets covering the Fennoscandian Shield.

The question on neo-tectonic movements is still a matter of
discussion, e.g. evidences have been pointed out from Kul-
laberg (Lagerlund 1977) that crustal movements have occurred
during the Quaternary. There are also other opinions on this

topic, however.

3.5.2 Oland - Gotland - Central Baltic Sea

The sedimentary area northeast of the Tornguist Lineament in
the central Baltic shows a clearly different tectonical and
sedimentological history compared to the southern part of
the map area treated previously. The type of sediments
developed is much the result of a position of the area on a
stable platform in early Palaeozoic time, and slow subsi-
dence of the basement. The stable tectonic conditions have
also resulted in little dislocation along the lineaments.
Structurally, the central Baltic basin shows a gquesta deve-
lopment, with strata becoming progressively younger towards
the southeast. The dip of the strata is small, averaging one
or two degrees towards the southeast. The vertical variation
in consolidation of the sediments has resulted into a marked
cliff morphology of the sea bottom, and this morphology is
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also well demonstrated on the west coasts of the islands of
Bland and Gotland. The westernmost part of this gquesta
landscape exposes Lower Cambrian sandstones which form the
western shore and the sea bottom of Kalmarsund. This sand-
stone deposited on a rather smooth basement surface, but
there are some remarkable exceptions to this smooth morpho-
logy as several monadnocks occur, e.9. at Mossberga on Oland
and east of Oland in the Baltic sea. The island of Bl& Jung-
frun in northern Kalmarsund is also a monadnock of crystal-

line basement.

Middle and Upper Cambrian strata form the bedrock of the
western part of Oland with a narrow belt of grey shales and
black alum shales. In the latter shales there are several
breks in sedimentation which partly are marked by conglome-
rates. This suggests a variability in the position of the
shoreline in Late Cambrian time. Towards the central part of
the Baltic there is a distinct thinning of the alum shales
and below Gotland the formation is only represented in the

southernmaost part of the island with some meters.

The main part of Oland and the sea bottom between O0land and
Gotland are formed by Ordovician limestones. These are suc-
ceeded by Silurian marlstones and limestones which are only
exposed on Gotland. The ordovician strata are not fully rep-
resented within the area, but there are considerable stra-
tigraphical gaps, which show that the area was probably
above sea level in Late Ordovician time. The limestones are
clearly of shallow water character and they are built up by
various calcareous organisms. Compared to Scania and Born-
holm, the Palaeozoic seguence is rather different, both from
a facial point of view and in thickness. The supply of ter-
rigenous material has been much larger within the Fennoscan-
dian Border Zone in Ordovician time and this continued also
during the Silurian. In the Baltic area the Silurian depo-
sits are mainly develcoped in a carbonate facies and reef
structures are of frequent occurrence at several stratigra-

phical levels. These reefs formed along a shoreline which
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migrated southeastwards during the Silurian, and this pro-
cess is particularly well observed on Gotland. At the end of
the Silurian the area was influenced to some extent by the
mountain-building movements forming the Caledonides in the
west, and thus some minor dislocations and fault movements
affected the area. This can also be seen in occasional
changes in sedimentation pattern at some levels with more
coarse-grained sediments. There are also numerous horizons
with bentonite ash layers which prove a volcanic activity at
several occurrences during the Ordovician and Silurian.
These bentonites form excellent index horizons and also

faciliate long-distance correlation of the strata.

The end of the Silurian and the beginning of the Devonian
are characterized by a regression of the sea within the Bal-
tic area linked with a coarse clastic depositicon. From this
time, a continental period started, which would extend seve-
ral million years forwards and most probably no marine sedi-
mentation of Mesozoic or Cenozoic strata took ever place up
to recent times. Only the areas immediately adjacent to the
Tornguist Lineament were transgressed by the Mesczoic seas,
e.g. the Ba&stad and Kristianstad Basins and the Hand Bay.
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Samuelsson, m.fl,: Provisoriska dver-
siktliga berggrundskartan Bords. Manu-
skript, SGU.

Karlgvist, Lennart & de Geer, Jan & Fog-
destam, Birger & Enggvist, Per, 1985:
Hydrogeologiska kartan Sver Hallands
lan. SGU Serie Ah nr 8. Uppsala

Shaikh, N.A. & Samuelsson, L. & Sundberg
A. & Wik, N-G., 1986: Berggrunden i
Alvsborgs lidn. SGU, rapporter om med-
delanden nr 45.

o
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J'Or\?KOPING SKALA _1:250 000 . REFERENSKARTA
i TG

TECKENFORKLARING

Sprick- eller £4rkastningszon

(iineament ], framtagen med h3alp

av provisoriska dversiktiiga

berggrundskartar cller andra

geologiska kartor (med siffra

! som hanvisar till referensiis-
tan) .

M Mylonit

B Breccia

JENKOPING

Referenser till spricktektonik pd bladet
Jénkdping

siffror hanvisar till omriden markerade
pé referenskartan.

1. collini, Bengt & Geijer, Per &
Munthe H. & Sandegren R., 1951:
Beskrivning till kartbladet
Granna. SGU Aa 193.

2. Lind, Gustaf, 1972: The gravity and
geclogy of the Vittern Area,
Southern Sweden. Geologiska
Féreningens Forhandlingar, vol
84, pp 245-258.

3, Persson, Lars, 1973: Sura vulkani-
ter, graniter och associerade
bergarter i en del av norddstra
Smaland. Geologiska imstitutie-
nen, Linds Universitet. Lund.

4. Munthe, Henr. b Gavelin, Axel,
1607: Beskrifning till kartbl;
det Jénksping. SGU serie Aa 123.

Stockholm.
5. Hedstrom, Herman, 1317: Beskrivning
€11l kartbladet Eksjé. SGU Serie

Aa 129. Stockholm.

6. Réshoff, Kemnerc, 1973: Vulkaniter,
sediment och plutoniter i Vet-
landaomridet. Geologiska insti-
tutionen, Lunds Universitet.
Lund.

7. Gavelin, Axel, 19:2: Beskrivning
till karcpladet Trands. SGU
serie ha 135. Stockholm.

8. Persson, Torsten, 1969: Skuror och
andra erosionsrédnnor inom Smd-
lands Hogland. Svensk Geografisk

. Arsbok arg 45, pp 73-98. Lund.

9. Bjormsson, S., 1937: Sommen-Asun-
denomrddet. En geomorfologisk
studie. Medd. Lunds. Geogr.
Inst. Avh IV.

10. Bjbrnsson, Sven., 1937: Tektonik
och landformer kring sjdarna
sommen och Asunden. Svensk Geog-
rafisk Arsbok, 4rg. 13, pp
119-139.

11. Nordstrém, Olof § Wendel, Berctil,
1952: Skurugata - en klippkanjor
p sydsvenska hoglandet. Svensk
Geolgratisk drsbok, irg. 28, pp

12  svedmark, Eugéne, 1907: Beskrifning
till kartbladet Svinhult. SGU
serie Aa 134. Stockholm.

13 Persson, Lars, 1985: Beskrivning
till berggrundskartorna Vetlanda
NV och NO. SGU, serie Af 150 och
151. Uppsala.

14  SKB 1987: Klipperésomradet. SKB
Teknisk rapport, 87-Cl.

Timje, H., 1978: Rapport over seismiska
mitningar i Silverdns dalgang inom
kartblader 6FVctland NC oc 61 och 73
under tiden 6-15 decemper 1977. SGU,

intern rapport.

Knutsson, §., 19€2: ilgutsbodatraktens
geclogi. Algutsbodaboken 1$62. Nybre
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OSKARSHAMN _SKALA 1:250000 REFERENSKARTA

TECKENFORKLARING

Sp;ick— eller férkastningszon
(lineament), framtagen med hjaly
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geologiska kartor (med siffra
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' Referenser till s
|

1. Kresten, Peter & Chyssler, J., 1976:

The GStemar massif in southeastern
swedenf A reconnaissance survey.
Geologiska Féreningens Forhand-

- lingar vol 98,
WO®

2. Nordenskjsld, c.E 1944: Morfolegi
) 1d, c.E., : ogi-
A-'i:j ska studier inom ﬁvergéngsomrédgt
mellan Kalmarsldtten ach Tjust.
Medd. Lunds. Geogr. Inst. Avh
VIII.

3. sandegrgn,‘R. & Sundius, N., 1928:
X Beskrifning till kartbladet Vald.~
marsvik, SGU serie Aa 158.

! . Gentzscheig & Stejskal, 1984:
} Sammanstéllning och utvdrdering av
?ergg;un?;geo%ogiska och hydrogeo-
| Ogiska f&rhdllanden i Sj
B KBS Ar 84-14. impevar.

5. Stanfors & Hoffner, 1982: Oskars-
hamnsverket 3, geokartering. OKG
Internrapport 1982.

6. ROshoff, K. & Stephansson,O. & Lars-
son, H. & Stanfors, R. & Eriksson,
K., 1983: CLAB - an intermediate
storage for spent nuclear fuel in
Sweden. 5th International Congress
on Rock Mechanics, pp E 151-159,
Melbourne.

7. SKB 1987- Klipperdsomradet. SKB-Tek-
nisk rapport, 87-01.

"""""""" Asklund, B., 1923: Bruchspaltenbildungen

: im siidéstlichen Ostergdtland nebst
einer Uebersicht der geologischen
Stellung der Bruchspalten Siidostschwe-
dens. Geologiska Féreningens Fdrhand-
lingar. Band 45, pp 249-285.

Lundegdrdh, P.H. & Wikstrdm A. & Bruun,
A., 1985: Beskrivning till provisori-
ska Oversiktliga berggrundskartan
Oskarshamn. SGU serie Ba nr 34. Uppsa-
la.

Nordenskj&éld, Carl-Erik, 1937: Nigra
sjotyper i Kalmar 1& Svensk Geogra-
fisk &rsbok, arg. 13, pp 109-118.

Svensson, Nils B., 1966: Lake Hummeln.
SGU serie C 608. Stockholm.
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MALMC') SKALA_1:250 000

TECKENFORKLARING

Sprick- eller férkastningszon
} Ulineament), framtagen med h3ilp
! av provisoriska sversiktliga
berggrundskartor eller andra
geologiska kartor (med siffra

¢ som nanvisar ti11 referenslis-
tan).

¥ Mylonit

B Breccia

Litteratur om sprickcektonik pé bladet
Malms.

1. sjgstrand, B. & Stanfors, R., 1975:
Geologisk undersokning for Syd-
vattentunneln. Vag- och Vatten-
bygqaren nr B-9.

2. Stanfors, R. & Larsson, J. & Lind-
strém, M., 1967: Sydvatten. Geo-
logisk undersékning afSr bergtun-
nel. Huvudrapport. Syadkratt, Mal-

3. Stanfors, Roy, 1386: The Bolmen
Tunnel project. Site investiga-
tions and correlation forecast -
rea) time". Stiftelsen Bergtek-
nisk forskning. Stockholm.

REGIONALA UNDERSHKNINGAR

Lidmar-Bergstrom, Xarna, 1973: Tectonic
analysis of south-western Sweden by
means of ERTS images. Svensk Geogra-

fisk Arsbok, pp 125-133




SKALA

1:250 000

REFERENSKARTA

®

KARLSKRONA / KALMAR

TECKENFORKLARING

Sprick- eller farkastningszon
(lineament), framtagen med hjilp
av provisoriska dversiktliga
berggrundskartor cller andra
geologiska kartor (med siffra
som hanvisar till referenslis-
tan).

Mylonit

Breccia

KARLSKRONA / KALMAR

Referenser till litteratur om spricktektonik.

1. Kxornfalt, Karl-Axel & Bergstxom, Jan, 1983: Berg-
grundskartan Karlshamn NV. SGU serie Af 135. Upp-
sala.

2 Kornfdlt, Karl-Axel & Bergstrdm,Jan, 1987 : Berg~

rundskartan Karlshamn NO. SGU serie Af 154. Upp-
sala.

3. Andersson, Wiking, 1975: Precambrian gcology of the
Vistand area, southern Sweden. Doktorsavhandling,
Geologiska Instltutionen, Lunds Universitet.

4. sStanfors, Roy, 1973: Mienstrukturen - en kryptoex-

5. plosiv bildning ! fennoskandias urberg. Doktor-
savhandling, Geologiska Institutionen, Lunds Uni-
versitet.

6. Olkiewicz, Andrzej & Scherman, Séren & Kornfidlt,
Karl-Axel, 1979: Kompletterande berggrundsunder-
sdkningar inom Finnsjo- och Karlshamnsomrddena.
SKBF-KBS Tcknisk Rapport 79-05

7. Wiklander, ULf, 1974: Precambrian petrology, geache-
mistry and age relations of northeastern Ble-
kinge, Southern Sweden. SGU Serie C 704. Stock-
holm.

8. Larsson, Ingemar & Lundgren, Tom & Wiklander, ULf,
(Odaterad): Strukturgeologisk - hydrogeologisk
undersdkning av gnejsbergarter i ostra Blekinge.
Programrddet f5r radioaktivt avfall. Rapport PRAV

4.9.
9. SKB 1987: KlipperAsomridet. SKB-Teknisk rapport,
87-01.

rkman, Hans & Trigrdh, Jan, 1982: Differential up-
1ift in Blekinge indicating late-glacial neotectonics.
Geologiska Foreningens forhandlingar, vol 104, sid

Bj

Larsson, Ingemar & Lundgren, Tom & Wiklander, ULE, 197
Blckinge kustgnejs, geologi och hydrogeologi. KBS tek-
nisk rapport nr 25. Stockholm.

Mattson, Ake, 1967: Avjimningsytor och dalgenerationer
bstra Blekinge. Arsskriften Blekinges Natur, si
31-38.
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STRATIGRAFI
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List of SKB reports

Annual Reports

1977-78
TR 121

KBS Technical Reports 1 - 120.
Summaries. Stockholm, May 1979.

1979
TR 79-28

The KBS Annual Report 1979.
KBS Technical Reports 79-01 - 79-27.
Summaries. Stockholm, March 1980.

1980
TR 80-26

The KBS Annual Report 1980.
KBS Technical Reports 80-01 — 80-25.
Summaries. Stockhoim, March 1881,

1981
TR 81-17

The KBS Annual Report 1981.
KBS Technical Reports 81-01 - 81-16.
Summaries. Stockholm, April 1982.

1982
TR 82-28

The KBS Annual Report 1982.
KBS Technical Reports 82-01 — 82-27.
Summaries. Stockholm, July 1983.

1983
TR 83-77
The KBS Annual Report 1983.

KBS Technical Reports 83-01—-83-76
Summaries. Stockholm, June 1984.

1984

TR 85-01

Annual Research and Development Report
1984

Including Summaries of Technical Reports Issued
during 1984. (Technical Reports 84-01-84-19)
Stockholm June 1985.

1985

TR 85-20

Annual Research and Development Report
1985

including Summaries of Technical Reports Issued
during 1985. (Technical Reports 85-01-85-19)
Stockholm May 1986.

1986

TR86-31
SKB Annual Report 1986

Including Summaries of Technical Reports Issued
during 1986
Stockholm, May 1987

Technical Reports

1987

TR 87-01

Radar measurements performed at the
Klipperas study site

Seje Carlsten, Olle Olsson, Stefan Sehistedt,

Leif Stenberg
Swedish Geological Co, Uppsala/Lulea
February 1987

TR 87-02

Fuel rod D07/B15 from Ringhals 2 PWR:
Source material for corrosion/leach tests
in groundwater

Fuel rod/pellet characterization program
part one

Roy Forsyth, Editor
Studsvik Energiteknik AB, Nykdping
March 1987

TR 87-03

Calculations on HYDROCOIN level 1 using

the GWHRT flow model

Case 1 Transient flow of water from a
borehole penetrating a confined
aquifer

Case 3 Saturated-unsaturated flow
through a layered sequence of
sedimentary rocks

Case 4 Transient thermal convectionina
saturated medium

Roger Thunvik, Royal institute of Technology,
Stockhoim
March 1987

TR 87-04

Calculations on HYDROCOIN level 2,
case 1 using the GWHRT flow model
Thermal convection and conduction
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