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Fig. 1. Key map showing the provinces and localities mentioned 
in text. Broken lines refer to detailed maps. Figs 5, 29, 32, 38, 
39 and 41.

INTRODUCTION

This paper is a compilation of observations from regular geologi­
cal mapping in western Sweden, literature studies and documen­
tation of known shell deposits in the Vänern region. Today the 
greater part of the deposits have been tapped and the remains are 
overgrown. Understandably, only the main features of the deposits 
can be given.

The shell deposits are divided into four geographical areas 
besides the Uddevalla deposit, see Fig. 1. These four are de­
scribed separately with their related discussions and con­
clusions. It should be .noted that this paper deals with the 
geological importance of the shell deposits; thus, conchological 
and ecostratigraphical aspects have been left out.

Deglaciation chronology of the Vänern basin is discussed in a 
special paper.



All mollusc names given in accordance with original sources in 
order to avoid distortion and so as not to create disorder in the 
subsequent text. In the faunal lists an attempt is made to elim­
inate the old Latin names in favor of modern established scien­
tific names. This procedure is somewhat imperfect, as opinions 
differ between authors. As far as possible, the names are modi­
fied according to modern taxanomy. All mentioned species are 
listed in alphabetical order with short descriptions in index.

Numbers and small letters in parenthesis refer to described 
localities. All Uddevalla deposits have numbers whereas the 
others have small letters. The locality names used occur on the 
relevant topographical maps.

Described localities are referred to topographical map sheets. 
Codes (la, 5e) after names of the maps refer to the 25-square 
grid marked in the margin of the map concerned.
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DEFINITIONS OF TERMS USED IN THE TEXT

Due to the present uncertainty of the Late Quaternary development 
of the Vänern basin, the established terms used have to be de­
fined. Some new terms are introduced.

Geochronological classification

Late Weichselian (Late Glacial) denotes the time from the 
beginning of the deglaciation up to the Pleistocene/Holocene 
boundary at roughly 10 200 years B.P.

Younger Dryas Chronozone, about 11 000—10 200 years B.P. ends 
the Late Weichselian subage.

Preboreal, 10 200—9 000 years B.P. initiates the Holocene
age.

Chronostratigraphy

At least in this paper it is convenient to distinguish between 
clay deposited before and after the ice retreat from the Billin- 
gen terminal moraines, Fig. 2, which constitutes the Pleisto-
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Fig. 2. The main features of the Late Quaternary evolution of 
the Vänern basin. The letters are abbreviations for the main ter­
minal moraine zones, i.e. Berghem moraine, Trollhättan moraine, 
Levene moraine, Skövde moraine, and Billingen moraine. The inset 
profile shows the stratigraphical occurrence of molluscs in the 
clay sequences of the Vänern basin. From Freden 1982, Fig. 3:1.

cene/Holocene boundary. During Late Weichselian times the Vänern 
basin was a bay of the Western ocean and the rate of deglaciation 
was rather slow. During the Preboreal the deglaciation pattern 
changed to a fast retreat of the ice front, and due to the de- 
glaciated areas and land uplift the Vänern basin became an inland 
sea between the Ocean and the Baltic basin.

By tradition, the marine glacial clays in western Sweden have 
been divided into glacial and late glacial clays — a division 
which cannot be accepted with reference to the definition of the 
geochronological terms. In the descriptions of the geological map 
sheets of Värmland, the terms finiglacial brackish clay, post­
glacial marine clay, and postglacial brackish clay occur (Magnus­
son & Sandegren 1933, p. 71).

The designation of the glacial clays used below is chosen 
among unoccupied names of concept of deglaciation space charac­
ter. The names are not linked to any reference sequence: they are 
used more as names for two different types of glacial clays with 
regional extension. The characteristics are based mainly upon the
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occurrence of subfossil and fossil finds of marine vertebrates 
and invertebrates. To a certain degree these reflect the then 
prevailing hydrographical conditions.

Dennegård (1984, pp. 147—148) has investigated glacial clays 
at four sites in the southern part of the Vänern basin i.a. with 
a view to the content of foraminifers. The presence and absence 
of micro and macro fossils in clays correspond in character at 
least in that part of the area.

Glacial sediments are related to deglaciation processes. 
Usually distinct varved clay is formed in fresh water and non- 
varved or diffuse varved clay in waters with a salinity of more 
than 3 per mille (see Stevens 1985, p. 130).

Skagerrak clay is a marine glacial clay deposited up to the 
end of the Younger Dryas Chronozone. Usually the clay contains 
shells.

Värmland clay is a marine glacial clay deposited in Preboreal 
times. It corresponds to the Yoldia clay in the Baltic basin. The 
Värmland clay is almost devoid of shells and shell fragments.

Postglacial sediments are restricted to processes unrelated to 
deglaciation, e.g. the Vänern sediments, which consist of silt 
and silty clay (Lundqvist 1958, p. 93—94).

Bio- and lithostratigraphical terms

Some of the terms are given schematically in Fig. 3. The ter­
minology used by Hessland is described on p. 13.

Subfossil means that the weight of the object when found does 
not exceed its original weight.

Shells mean shells of sea animals, chiefly of molluscs and 
barnacles.

Shell layer is a unit of shells or shell fragments mixed with 
mineralogic particles. In the layer the shells and shell frag­
ments may have an imbricate structure, but more commonly they are 
irregularity deposited. When shell fragments dominate they have 
been crushed into sand- or silt-sized pieces.

Shell-bearing sediments are thin shell layers embedded in 
sand, silt, or clay.

Shell-bed is a formation of stratified shell layers and sand, 
silt, or clay strata of about the same thickness. The total 
thickness of the shell-bed unit exceeds 0.5m.
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Shell-bank is a morphological unit covering an area of 500 
square metres or more. The shell-bank consists of a shell-bed 
which is usually discordantly overlain by stratified sand and 
silt, partly shell-bearing.

Shell deposit is used as a universal term for all kinds of 
units in which shells or shell fragments are prominent constitu­
ents .

Zoogeographical terms

Species are conventionally grouped into three regions with re­
spect to water temperature and salinity.

Arctic is equal to the area north of Spitsbergen and north of 
the southern part of Greenland's east coast.

Boreal is the region between the British Isles and Spitsber­
gen.

Lusitanian distribution includes those species which occur in 
waters south of the British Isles.

METHODS

Drilling techniques

Geotechnical drillings have been carried out east of Uddevalla by 
Orrje & Co. A piston sampler with a diametre of 12.5 cm was used, 
and undisturbed samples with a height of about 20 cm were taken 
from each metre of depth.

The Geological Survey of Sweden later made additional dril­
lings with an auger of 5 cm diametre and 100 cm length. The 
combined results of these methods suggests a tentative inter­
pretation of the stratigraphy. Since exact definitions of layer 
boundaries cannot be established, the records show the strati­
graphy in general.
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Sampling

Shells have been sampled for radiocarbon age determination and 
for documentation.

Besides the field sampling, available duplicate collections at 
the Swedish National Museum of Natural History and the Museum of 
the Geological Survey were searched in order to find suitable 
shells from tapped deposits for radiocarbon dating. This pro­
cedure was carried out very carefully, so that no original refer­
ence shells were used and only shells from a large duplicate 
collection were spoiled.

When collected in situ for radiocarbon measurements, mostly 
shells and large shell fragments of one species were sampled in 
undisturbed horizontal layers within a range of about 10 cm in 
height and, at the most, 100 cm in length and 20 cm in depth.

As to particle size and mode of transportation, the largest 
shell fragments are assumed to be equal to the unbroken shells, 
while smaller fragments have been most probably redeposited from 
assemblages separate in time and space. As the aim was to deliver 
a sample of at least 100 gr for radiocarbon age determination, 
most samples collected had a gross weight of slightly more than 
200 gr. It is assumed that specimens of a contemporaneous as­
semblage have been deposited synchronously within the given 
range. From this follows that only large shell fragments were 
sampled when necessary. Most datings were carried out on shells 
of HicuteJULa because the species is common in the deposits and its 
shell is thick enough for the purpose.

However, shells at some deposits were obviously affected by 
weathering and contamination, and in some layers it was difficult 
to find enough material to fullfill the requirements described 
above. In order to obtaine a measureable weight the sampling 
range was sometimes widened, or else shells of two or three 
species had to be collected. In some cases the urge to achieve a 
radiocarbon dating of an interestingly situated locality overcame 
misgivings about the suitability of the shells.

No restrictions applied when a sample of an embedded shell 
layer was taken. Mostly these shell layers are thin, only 10—20. 
cm thick, and have a limited distribution. Independent of size, 
all shell fragments were assumed to have the same origin as the 
integrated species.
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Shells have been spread by man in large nearby areas, and ex­
tra caution was required by this circumstance.

Radiocarbon age determinations

Radiocarbon age determinations of shells from shell deposits are 
shown in Figs 31, 36 and 49 in connection with the described
regions. Almost all determinations were carried out by the Lab­
oratory for Isotope Geology in Stockholm: the 813C-values given 

for the main part of the samples refer to the PDB standard and 
are based on measurements made by Dr R. Ryhage at the Karolinska 
Institutet in Stockholm. Pre-treatment of samples included mech­
anical cleaning and ultrasonic washing in distilled water. The 
carbon dioxide was released by treatment with hydrochloric acid. 
About 10—20 per cent of weight was removed and the innermost 
parts of the shells were used for dating purposes as far as the 
samples allowed. Age calculations are based on a contemporary
value equal to 0.95 times the activity of the NBS oxalic acid

14standard and on a half-life for C of 5568±30 years. Age ex­
pressed in B.P. means radiocarbon years (= years before 1950).

Contamination. Datings from multiple fractions of marine shells 
are necessary to ensure maximum reliability. Fractionation cor­
rections ,S13c normalization and apparent age have been discussed 

by Olsson & Osadebe (1974).
Shells taken from shell-banks have been exposed to carbonate 

contamination and leaching over a long time. As appears in Fig. 
31, fraction 2 of some samples shows an age difference in com­
parison with fraction 1 (outer), 3, and 4 (innermost). It follows 
that the innermost fractions are considered to be the purest, but 
sometimes fraction 1 or 2 may also be reliable. A small deviation 
may indicate little or no contamination.

Samples of duplicate shells may have been contaminated during 
storage. The storing conditions since the field collection of the 
three museum samples are unknown. According to Olsson (1974, pp.
313—314) stored shells may show an activity corresponding to 1.5

14per cent of the activity of the international C standard.
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Reservoir age of sea water. Exhaustive discussions have been
published about the apparent age of sea water in general (Olsson
1974) and of recent marine shells in particular (Mangerud 1972).

14The complicated problems in determining and interpreting C
datings of marine shells are only very briefly touched upon in
the following treatment of some special aspects.

14Atmospheric C is transferred at the ocean — atmospheric in- 
14terface. The C activity of oceanic bicarbonate is compared to 

14C activity of contemporary terrestrial material. Thus, there is 
a negative and a positive correction. According to the circu­
lation pattern of water within the oceans, water masses show 
different ages.

Datings of recent "pre-bomb" marine shells of the Swedish west 
coast suggest an age of 400±25 years (Håkansson 1975, p. 80). The 
corresponding correction value has been used in the Figures, 
though it is doubtful if recent values are applicable on shells
of animals which have existed in quite different hydrographical

S13C and the es­
timated apparent age of sea water are found to be almost equal 
for marine shells of Late Weichselian times.

SHELL-BANKS AND SHELL-BEARING SEDIMENTS IN GENERAL

Shells and shell fragments are found in shell-banks, in shell­
bearing sediments and as individual components in clay.

The described stratigraphy is not unique for the Uddevalla and 
Vänern shell deposits but is found more or less complete in al­
most every shell deposit in western Sweden.

Most of the shells found individually in clay are intact and 
show no traces of erosion. Usually such finds occur in the basal 
parts of the glacial clay, implying occurrence at an early stage 
of the clay sedimentation. The species found isolated in clay are 
consistently the burrowing types of lamellibranches, which could 
tolerate a low salinity. The most common mollusc in the lower 
part of the Skagerrak clay is the bivalve VonXJLandia an.cdU.ca. Ob­
servations in a few cuts of basal clays have shown that as­
semblages of MytxZuA cduJLLt> may be found in horizontal layers at
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most one metre long and ca 5 cm thick. The shells are often 
complete, they lie close to each other, and coarse particles are 
absent. In contrast with shell-bearing sediments, such a shell 
layer in clay is considered to be almost autochtonous.

The shell-bearing sediments consist of one or more shell 
layers in sand or clay. The shell layers are mostly characterized 
by an abundance of shell fragments mixed with fine and coarse 
minerologic particles. The thickness of each layer varies between 
one and ten cm. Signs of a vertical grading may be observed in 
which the grain size of particles gradually decreases upwards 
from the basal fraction, which is dominated by sand and gravel. 
Shell fragments are generally found in the upper part of the 
layer. Due to the restricted occurrence and the absence of suit­
able pieces for identification, the number of species identified 
is usually low.

Shell-bearing sediments may be separated into two groups with 
different characteristics, shell-bearing clay and shell-bearing 
sand. Both types originate from littoral processes, but they are 
deposited at different depths.

Shell layers embedded in clay are usually found in the centre 
of a valley with no apparent continuity with the valley sides. 
These shell layers are thus deposited in relatively deep water. 
When an embedded shell layer in clay is found to be continuous 
with the valley side, it often constitutes the most distal part 
of a shell-bed.

Shell layers found in sandy sediments are most often lying 
close to a valley side. Shell fragments are mostly very small and 
the number of intact shells is very low. The strong influence of 
littoral processes suggests a lengthy deposition in shallow 
water. In comparison with the faunal composition in the shell­
bearing clay, the relatively long-time exposure to littoral 
processes (high energy environment) involves a greater supply of 
primary and secondary shells for shell-bearing sand. The number 
of identified species is relatively low.

Shell-banks

There are no longer any good possibilities to observe the strati­
graphy and character of the layers from top to bottom in a shell- 
bank. The following characteristics are built on observations
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shellbank

sheltbed

Värmland clay

Skagerrak clay

Fig. 3. An outline of an idealized stratigraphy of a shell-bank 
in the Uddevalla region. Characteristics of strata are given in 
the text and in Fig. 4.

made during the surveying and on information from literature, 
primarily from Odhner's works. A rough outline of the location 
and stratigraphy of a shell-bank is given in Figs 3 and 4. For 
further stratigraphic information, see Fig. 17.

Usually a shell-bank is related to a more or less steep hill­
side of bare bedrock, partly at a small fissure valley. The 
stratigraphy of a shell-bank is divided into three units. The 
shell-bed, B-unit, is covered by deposits belonging to the A-unit 
and is underlain by clay, sand, and gravel, or bedrock, the C- 
unit. These main units are divided into sub-units.

The ideal stratigraphy of a shell-bank is shown in Fig. 3. The 
stratigraphy of the deposits differs from place to place and 
usually all sub-units are not present. Shell layers have ir­
regularities caused by primary submarine and secondary terres­
trial downslope processes.

At the superficial morphologic foot of the shell-bank, or on 
top of it at the hillside, a layer of shell-bearing gravelly sand 
may be found. This a^ layer is rather insignificant as to dis­
tribution and thickness. The shell fragments are often crushed 
into very small pieces but within the layers less eroded shells 
of molluscs can also be found. Compared to the B unit and iden­
tifiable shells of the other a-layers, the faunal composition is 
quite different, implying that the unit may have a Holocene 
origin as a beach deposit, though some shell fragments belong to 
species with a boreo—arctic character. In the Uddevalla area the
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Unit
Assumed

max.
thickness 

in m

Minerogenic components in shell layers Occurence of

shells
shell - fragments

pebbles gravel sand silt clay large small

0.5 - * * ♦ - ♦ * c>

°2 1.0 - i*) ♦ ♦ - - - -

°3 1.0 - i*i * ♦ Cl - C) ♦

°4 0.2 i*i ♦ ♦ ♦ - - Cl -

Värmland clay - - Cl * Cl - C) -

*>, 2.5 - - ♦ * ♦ * C)

b2 10,0 - ♦ ♦ - C) ♦ -

b3 10.0 * ♦ ♦ - - + " ♦ -

Skagerrak clay (♦i Cl ♦ - Cl ♦* Cl -

sand and gravel - - - ' - - - -

Fig. 4. Characteristics of the composition of shell layers in 
Fig. 3. Occurrence is marked with a plus, rare occasion with a 
plus within a parenthesis. Asterisk means that complete bivalves 
are to be found.

a sub-unit is restricted to areas below 55 m above sea level and 
thus may occur as surficial patches unconnected to shell-banks.

Usually the top unit of a shell-bank consists of a 0.5—1.5 
metre thick, horizontally laid and well-defined layer of silt, 
sand, and gravel. The grain size decreases with the distance from 
the bedrock. The a^ sub-unit is free of shells and shell frag­
ments while the a^ sub-unit is characterized by shell fragments 
broken into very small pieces, see Fig. 25. The whole A unit is 
separated discordantly from the shell-bed underneath. The boun­
dary layer, a , consists of coarser grain size, and is often 
sharply marked, see Fig. 14. This layer is almost free of shell 
fragments. On the frontal slope there is no a^ sub-unit and the 
transition between a^ and b^ is gradational there.

All substrata in the A unit are deposited close to a beach. 
The sharply marked boundary surface, a , reflects erosion by 
waves.

Most of the components in the A unit originate from the B 
unit.

In the distal parts of a shell-bed the shell layers are 
covered by Värmland clay, which is of maximum thickness in the 
centre of the valley where it may be overlain by some metres of 
postglacial clay and alluvial sediments. The Värmland clay is
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almost free of shells and shell fragments; cf. the Skagerrak 
clay, C unit, below. Close to the shell-bank, however, the clay 
is shell-bearing and a sharp transition between the a^ or b^ 
subunits cannot always be found.

Special erosive features, a grooved boundary surface and two 
wedgeshaped veins, have been observed in the upper parts of two 
shell-banks: Kapellbacken (locality 1), 16 m above sea level, and 
Samneröd (locality 2). As these features have not been inves­
tigated satisfactorily, information is given in the locality 
descriptions.

The shell-bed, B unit, consists of more or less well strati­
fied shell layers, which dip away from the hillside rather uni­
formly; see Figs 3, 9—10, 14 and 21. The upper proximal part is 
usually cut off by wave action. The transitions between the three 
sub-units are gradational.

The b^ sequence is found in the upper and distal parts of the 
shell-bed. The sub-unit is characterized by argillaceous shell 
layers or embedded clay layers up to 10 cm thick. Due to the clay 
content, the b^ layers are fairly consolidated, see Fig. 21. The 
thickness and distribution of the clay layers vary. The thickness 
of the sub-unit seems to increase with the distance from the be­
drock, unlike the b^ sub-unit which decreases in the same 
direction. The distal parts of the B unit are usually argil­
laceous. Shell fragments dominate and observed shells are usually 
eroded.

Apparantly, the b^ stratum is deposited during moderately 
quiet conditions in shallow water. Shells and shell fragments 
have been extensively exposed to erosion before final deposition.

The b^ sub-unit forms the main part of a shell-bed. Shell 
layers consist of less eroded shells and, for the most part, the 
shell fragments are large enough for reliable identification. 
Particles and layers of sand and gravel are mixed with the shells 
and the shell fragments, sometimes producing cemented strata. 
Complete bivalves (united shells) are also found. The grain size 
and the frequency of non-eroded shells decreases away from the 
hillside. The largest shell-beds are characterized by this porous 
type of deposit.

In the basal part of the shell-bed, b^, the occurrence of 
mineralogical particles increases and the grain size becomes
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coarser; even pebbles and cobbles are recorded. Comparatively 
large and thick shells are found.

Layers of b^ and b^ sub-units are interpreted as having been 
deposited in relatively deep water. The shells show notably less 
evidence of erosion, which implies that vertical movement and 
burial has taken place in one step without extensive horizontal 
transport. The compositional variety between minerogenous and 
biogenous components reflects the supply of material at the time 
of sedimentation.

The shell deposits are underlain by bedrock, partially cement­
ed sand or gravel, or by Skagerrak clay. The boundary surface 
between the B and C units is always sharp. In the clay, thin 
layers of shells or individual shells, even complete bivalves, 
occur. Apart from some shell fragments in the uppermost part, 
shells are totally missing in the stratified sand and gravel 
unit, as might be expected due to it glaciofluvial origin.

Concerning the genesis of shell deposits along the northern coast 
of Bohuslän, Hessland (1943) divided the shell-banks, which he 
called aggradation deposits, into progradation deposits and 
regradation deposits. The former were deposited in the main 
direction of movement of the transporting medium, while the lat­
ter were deposited in the opposite direction. This division is 
not quite applicable to the Uddevalla area, where, in addition to 
normal wave and current dynamics along a coast, special hydro- 
graphical conditions have had an influence on both faunal in­
habitat and deposition of shells, e.g. deposition within a strait 
perpendicular to the coast. In some cases shells could be de­
posited in one direction only for morphological reasons.

To avoid misunderstandings Hessland's terminology is not used 
in this paper. In accordance with the morphology of shell-banks, 
Hessland (1943) differentiated between terraces, cones and del­
tas, all formed as progradation deposits. The terraces are found 
on slopes of fairly flat bedrock surfaces, while cones are mainly 
associated with accentuated fissures. Deltas occur mostly on the 
lee side of a local sill. Transitional forms were recorded be­
tween all three types of progradation deposits.

Regradation deposits are found only as terraces. A charac­
teristic feature of this type is a high content of minerogenous
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particles. The deposit is furthermore recorded below a thick top 
layer.

If the Uddevalla and Vänern deposits are related to the coas­
tal ones of northern Bohuslän, representatives for each group and 
transitional form are present.

SHELL DEPOSITS IN THE UDDEVALLA REGION

By the Uddevalla region is meant the northeast quadrant of a 
circle with a radius of about 30 km from Uddevalla city. Within 
this area, shell deposits are concentrated within two main val­
leys of east—west orientation, Figs 5 and 29. The valleys are 
separated by a flat bedrock plateau between 100 and 125 m above 
sea level. Hilly areas above the highest shoreline (see below) 
limit the region to the north and south.

The Quaternary map sheet of Vänersborg NO (Fredén 1974) covers 
the main part of the area concerned. The region is characterized 
by vast areas of exposed bedrock. The sediments in the distinct 
valleys are dominated by glacial fine clay.

No reliable evidence of the highest shoreline is to be found 
within the map area. Delta surfaces to the north and south sug­
gest an altitude of 135—140 m above sea level at Uddevalla.

Known shell deposits will be described in two parts. As is 
shown in Fig. 5, there is such a concentration of shell deposits 
in the valley east of Uddevalla that there is reason to divide 
the description into shell-banks and shell-bearing sediments. The 
part dealing with the shell-banks is relatively extensive, since 
it forms the central point of this paper.

The valley between Uddevalla and Vänersborg can be divided 
into two morphological parts, Fig. 5. The eastern one is moder­
ately flat and broad, running through the elevated Precambrian 
peneplain, while the western part shows typical features of the 
Bohuslän fissure landscape — the valley is narrow and the valley 
floor is hilly. In the border zone between these different types 
of landscape the valleyline makes a northerly detour. The present 
watershed is located in the easternmost part, almost 55 m above 
sea level. It is formed by alluvial sediments and clay with 
thickness of more than 28 m (Fredén 1974). Between the watershed 
and Byfjorden certain stretches of the rivers Risån and Bäveån 
run on bedrock outcrop.
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Fig. 6. Section of the former embankment of the state railway 
northwest of Uddevalla. The present highway and railway are seen 
in the background. The section shows the technique of railway 
construction in the Uddevalla area at the turn of the century. On 
a body of sandy—gravelly material (glacifluvial sediments and 
till), a 20—30 cm thick shell layer is visible below 30—40 cm 
of sand at the top. On the slopes there is clay 10—20 cm thick 
and covered by sand. The white stick where the right-hand rail 
used to lie is 1 m long. The railway embankment will be pulled 
down and the shells will be spread over again. — Photo CF 1976- 
09-01.

Shell-banks

Twentythree shell-banks have been recorded in the Bäveån river 
valley and its vicinity, Fig. 5. Most of them are more or less 
totally exploited and the remains are covered with vegetation. It 
follows that reconstructions have been made according to the 
original extension. When the area was mapped in 1968—1970 suf­
ficient exposure for some reconstruction was available. It may be 
noted that the occurrence of a shell-bank indicates that distal 
shell layers embedded in clay are to be expected.

The shell-banks have been exploited for centuries and have had 
a wide field of application: fertilizing, poultry-fodder and road 
construction. Large quantities were cut away for the construction 
of the standard-gauge railway from Uddevalla to Vänersborg (1863- 
-1864) and the narrow-gauge railway from Uddevalla to Bengtsfors, 
opened in 1895 and closed in 1964 (Brögger 1900—1901, p. 312,
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Forsaeus 1985). The old structural engineering of railways is 
shown in Fig. 6, and at Ryr railway station one can still see 
fillings of gravel, sand and shells, mainly H-LoutoJUia, on the 
platform and on track number one.

When Nordmann (1906, p. 80) visited Uddevalla at the turn of 
the .century, he was, upon arriving, immediately reminded of being 
in a town of shell-banks. All roads and paths in the residential 
district were covered with "macadamized" shells.

Hauling plants were later used to extract shells and shell 
fragments below groundwater level for lime-works, see locality 
20. When the Samneröd (locality 2) military rifle-ranges were 
rebuilt shell layers, due to low specific gravity, were used as 
insulation material in the unstable clay of the harbour area. 
Some companies have carried on mining at several localities at 
different times. At the turn of the century one company started 
at Ramseröd (locality 13), then it moved to locality 15, operated 
Bräcke (locality 3) until it became a nature reserve, and ended 
with the mining at Älje (locality 20). Another company operated 
the Björbäck (locality 12) deposit when the Kapellbacken (locali­
ty 1) deposit 16 m above sea level was emptied.

The shell-banks are divided into three geographical groups. 
The western shell-banks include localities 1—7, the central 
shell-banks, localities 8—15, and the eastern ones, locality 16- 
-23.

Western shell-banks, localities 1—7

The best known shell-banks in the region, and in Sweden as well, 
are situated in the western part of the Uddevalla—Vänersborg 
valley, where the land surface lowers to sea level, represented 
by the Byfjorden.

The classical "shell hills of the Samnered domains" are known 
since the beginning of the 1700's. Three of the deposits, Kapell- 
backen, Bräcke and Kuröd, have been scientifically examined 
several times before the end of the mining about 40 to 50 years 
ago. The Samneröd deposit has been investigated recently.

Some faunal notes are made in the following descriptions. All 
the identified invertebrates and subfossil skeletal parts of 
marine vertebrates are listed in the chapter Faunal composition. 
In faunal respects the shell-banks must all be regarded as one



unit. In the early days of investigation no distinction was 
usually made between them. Finding-places were labelled "Uddeval­
la" or "Uddevalla shell-banks", and when local names were used 
they were often inaccurate.

The larger shell-banks, 1—4, are described separately and 
accompanied by a synopsis while the three smaller ones, 5—7, are 
treated together.

1. Kapellbacken, Fig. 1. The locality is known to science since 
the days of Linné and Swedenborg. During the last two centuries 
many researchers have visited Kapellbacken, chiefly for its 
palaeozoological interest.

The different deposits are substantiated by De Geer (1910a) 
with lists of identified species and a map in scale 1:5 000. De 
Geer's paper largely consists of a rather theoretical discussion 
about land subsidence "proved by molluscs". His ideas may have 
influenced the description, because in it there is an annoying 
lack of stratigraphical information. De Geer (1889, p. 207; 
1910a, p. 1152, p. 1177) had visited the Kapellbacken deposits 
periodically since 1881. The main map work was carried out in 
1884.

Valuable information about the Kapellbacken deposits is given 
in Brogger's (pp. 317 — 323) comprehensive paper of the mollusc 
fauna in the Kristiania (Oslo) region. There was not much to see 
when Nordmann paid a visit in 1906.

Odhner (1927, pp. 81—82), who had been one of De Geer's 
assistants in the analyses, returned in 1922 to the area accompa­
nied by Caldenius, Munthe, and Sandegren. At this time mining 
operations were taking place, at least in the deposit 16 m above 
sea level (op.cit. Fig. 2). Between 1926 and 1928 Ringström 
(1928) with the assistance of the workers collected the skeletal 
parts of vertebrates found during the mining (see p. 85). In the 
beginning of the 1930's industrial mining diminished and ceased. 
Since the 1940's most of the Kapellbacken sites have been built 
over. A reconstruction of the deposit locations is shown on Fig. 
7.

Apart from De Geer's compilations, identified species have 
been published by Thudén (1866), Brögger (1900—1901), Lindström 
(1902) and Odhner (1927). As mentioned in the introduction, De 
Geer's interpretation of the shell deposits was contradicted by 
Odhner (1918,1927).

- 18 -
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Fig. 7. A reconstructed map of the 
shell deposits in the Kapellbacken 
valley, locality 1, southwest of 
Uddevalla. Contour interval 25 m. 
Numbers mean m above sea level and refer 
to locality descriptions. Shell deposits 
26 and 28 are embedded shell-beds in 
clay and their extension to the north 
and east is uncertain. The outcrop of 
the central bedrock is generalized. 
Between the railway and locality 46 the 
rivulet runs in a gully.
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Kapellbacken is a valley of an almost north—south direction, 
Figs 5 and 7. Its northern portion runs into the Byfjorden low­
lands. The highest parts of the valley floor lie 65—70 m above 
sea level. The surrounding bedrock hills to the east and the west 
reach above 75 m above sea level. A north—south bedrock ridge 
divides the valley. The eastern part is drained by a small stream 
which runs in a fairly enlarged and deep ravine. Shell deposits 
in the valley are only known in the part, which is exposed to­
wards Byfjorden.

The compilation below is for the most part after De Geer 
(1910a). Altitudes given for the deposits refer to location num­
bers in Fig. 7.

From the deposit 70 m above sea level one sample was analysed 
by De Geer. Shells of barnacles, SaxÄcava and MiftiluA were com­
mon. BaJtanuA caz.yloX.ua was the dominating species among the shells 
of barnacles. Individual shells of AnomXa zphcppXum, Macoma 
baXtica, and Macoma caZcasiza were also recorded.

At locality 
stratigraphy:

0 — 20 cm 
20 — 32 cm 
32 — 44 cm 
44 — 159 cm

68 Odhner (1927, p. 83) measured the following 

Top-soil
Sandy shell layers 
Clay with no shells
Shell layers underlain by weathered bedrock.

Lists of identified species are given by De Geer (1910a) and 
Odhner (1927).

Locality 65. No information or identification list is known.

Concerning the locality 50 m above sea level De Geer stated 
only that clay about one metre thick covered the shell layers. It 
seems that the deposit along the west side of the central bedrock 
ridge has been overlain by 0.5—1.0 m of younger deposits. The 
shell-bed was probably slightly thicker than one and a half 
metre. The old main road to Uddevalla passed on this side of the 
Kapellbacken valley and the shell deposits have been long known. 
The redrawn extension in Fig. 7 may be somewhat deceptive.
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The locality 46 m above sea level was found 1898 by De Geer 
(1910a, pp. 1159, 1171). At the foot of a rock-face he found a 
0.6 m thick shell-bed on clay. In addition to the dominating 
SaxÅzava axcjtica, the following species were numerous: BaZanuA 
oiznatuA, Anomia zpltippAam, MytlluA zdulÅA, UJXcvUna LitX.on.za, 
and Hydfiobta uZvaz. These species may be characterized as living 
in shallow water.

Locality 42 was situated at the mouth of a small tributary 
valley. According to De Geer (1910a, pp. 1159—1160) the strati­
graphy was the following:

0 — 0.5m Clay
0.5 — 2.3 m Stratified shell layers dipping eastwards
2.3 — 2.8 m Sand
2.8 — 3.3 m Clayey sand

In 1973 shells were visible on the surface of the northwest 
side of the deposit.

A surficial shell-bearing sand, locality 34, has a divergent 
faunal composition (De Geer 1910a, pp. 1177—1178, Table C). 
Shells of LtttonÄna Luttofiza and BalanuA CJiznatuA dominate. No 
less than 24 shells of CoJidtum zdulz, 4 of ÖAtnza zduJtiA, 10 of 
BLttium AzticuZatum, and 6 of NaAAa AzttzuZata were recorded. In 
this shell-bearing sand, which was underlain by clay, shells be­
longing to Holocene species dominated.

At localities 26 and 28 a rivulet has cut embedded shell-beds 
in the valley. Later human activity has enlarged the gully. The 
stratigraphy is given according to De Geer (1910a, pp. 1157— 
1158, Fig. 3):

0 — 0.4m Sand
0.4 — 1.2 m Sandy clay
1.2 — 5.6 m Shell-bed underlain by clay in which shells of 

Aftca gZazlaltA, Macoma caZccuiza, PontZandta 
cuicttca, Lzda pzumiZa, and NuzuZa teniuA ex.panAa 
were found. The latter two were identified by 
Brögger (1900—1901, p. 320).

The extension of the deposits of the east and the north is 
unknown. On the basis of what was visible on the slopes in 1973,



the thickness increases to the west, i.e. toward the central be­
drock ridge. According to Brögger (1900—1901, p. 320) the shell- 
bed had been sliding on the underlying clay in "recent"times.

Most of the recorded species from the Kapellbacken area come 
from the deposit 26 m above sea level. Samples for analyses were 
taken by De Geer at the bottom and at the top. Today the ground 
on both sides of the gully is developed. Visible shells are not 
assumed to be i.n AÅtu.. The slopes of the gully have been used as 
refuse dumps.

The best known of all Kapellbacken deposits is the one at 16 m 
above sea level, also known in literature as Kristineberg. The 
locality is situated in the central part of a small valley run­
ning northwards. The surrounding bedrock terrain reaches slightly 
more than 24 m to the east and above 75 m above sea level to the 
southwest. The main part of the shell deposit lies close to the 
bedrock hill in the east.

De Geer estimated the thickness of the shell-bed to 4—5 m. 
Due to talus only a couple of metres were visible to him. When 
Odhner (1927, pp. 81—82, Fig. 2) later visited the area, the cut 
was close to the bedrock hill and a vertical wall of almost 7 m 
was accessible (cf Munthe, Johansson & Sandegren 1923, Fig. 72).

A brief but comparatively complete description was given by 
Carlzon (Caldenius) in 1920. Carlzon (p. 320) had been asked to 
make a geotechnical assessment of the shell-bank and the distal 
shell layers in order to find out the stability effects on the 
adjacent railway between Uddevalla and Göteborg. According to 
Carlzon, the deposit had a length of about 190 m along the bed­
rock hill. In the proximal parts, the layers were gravelly, 
contained large and thick shells, fairly well preserved, whereas 
in the distal parts the layers were sandy and silty and contained 
smaller, thinner shells that were often crushed. Longitudinal 
sections and cross-sections had been made, but unfortunately the 
report is not to be found in the archives of the state railways 
(Torsteinsrud, personal communication).

In the beginning of the 1930's the deposit was totally exploi­
ted. Nowadays only signs of extensive mining are visible. The 
western part of the valley, however, is almost untouched signify­
ing negligible shell amounts.

- 22 -
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A shell-bearing sand was reported to lie discordantly upon the 
shell-bed, which had layers showing a regular dip to the west. 
According to De Geer (1910a, p. 1161, Figs 5 and 6) the boundary 
surface was grooved due to littoral erosion. Later Halden (1925) 
discussed cylindrical forms as sand pipes, which he interpreted 
as a local dissolution of carbonate and subsequent in-filling by 
the overlying sand. Where these sand pipes are present the boun­
dary surface is grooved. Odhner (1927, p. 91), who had probably 
seen the feature mentioned by De Geer, attributed the grooved 
surface to leaching, as suggested by Halden.

The shell-bearing sand had a similar faunal composition to 
locality 34. The following species were listed by De Geer (1910a, 
pp. 1160—1161, 1178): CaA.cU.um zckinatum, CypnUna. dtlandUza (even 
with both shells united), Luzina boAzalld, OttAza zduJllt,, ApoAA- 
hcUt> pz^pzlzaanl, Hydsiobia ulvaz, MorU.ac.Luta sp., and probably 
Blttium AzllzuJtcutum. Later, when the cut was closer to the bed­
rock hill, Odhner (1927) examined the uppermost part of the 
shell-bed, i.e. just below the shell-bearing sand. He identified 
shells of the following species: AAtaAtz zoAtata, CoAdUum &cu>zi- 
natum, UJXoAlna Audit,, HydAobla ulvaz, Rlt-toa Incomplcua, 
Blttium Aztizulcutum and VdbZUA (Palula) AOtundatui,. However, 
Vlzut, (P alula) AotundcctuA, a land snail, is to be regarded as 
sub-recent.

Almost all known species from the Kapellbacken deposits have 
been recorded at this locality.

The deposit 14 m above sea level is not commented upon by De 
Geer.

The list of identified shells in the deposit at 10 m above sea 
level shows a Late Weichselian fauna. No shells of Holocene 
origin are recorded.

Summary. The classical locality Kapellbacken was composed of 
different shell deposits at altitudes between 10 and 70 m above 
sea level. Almost all of them have been destroyed. The largest 
shell-banks are found below 30 m above sea level in the northern 
part of the valley. The well-stratified shell layers were under­
lain by glacial clay (Skagerrak clay) and overlain by 0.5—1.0 m 
of younger deposits, clay and sand. In one deposit the boundary



between the A and B units consisted of a grooved surface caused 
by leaching.

Surficial shell-bearing sands, a^ sub-unit, showing a distinct 
faunal composition of Holocene origin were recorded below 40 m 
above sea level.

Regarding stratigraphy and faunal composition it seems prob­
able that the valley, mainly the central bedrock ridge, has been 
inhabited more or less continuously by an arctic—boreal fauna, 
which has obviously moved downwards paAAA. pOAAU with land uplift 
in order to keep batymetrical and hydrographical conditions as 
consistent as possible. The most favorable conditions prevailed 
when the molluscs lived between 20 and 30 m above sea level. The 
corresponding water depth is unknown. As shells were concentrated 
at certain levels and not uniformly spread, sea level changes af­
fecting habitat and later sedimentation conditions may have 
contributed to this heterogeneous pattern.

The highest recorded deposit of Holocene shells is situated at 
34 m above sea level.

Calculations of volumes are uncertain, but especially in this 
case, as most of the signs of shell deposits are eliminated by 
urbanization. A volume of 10 000 cubic metres is assumed along 
the upper west side of the bedrock ridge. About 20 000 cubic 
metres have been cut by man and eroded by the rivulet on the east 
side of the bedrock ridge. At least 50 000 cubic metres have been 
mined in the shell-bank at locality 16. Together with the other 
small deposits and the unknown extension of the 4—5 m thick 
shell-bed on both sides of the rivulet a rough figure of about 
100 000 cubic metres total seems likely.

One radiocarbon determination has been carried out on stored 
shells. The exact collecting site is unknown. The age of shells 
of deep water molluscs given tells only when the dated molluscs 
inhabited the area.
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2. Samneröd. The deposit has not been described previously. 
Its regional position is shown in Fig. 8 and its local position 
relative to the exposed bedrock in Fig. 9. The shell-bank is 
situated along the east side of a short north—south-orientated 
valley. The whole area is used as military rifle-ranges. The 
shell layers have now and then been cut for road repairs and road
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Fig. 8. Map of the western shell-banks and embedded shell de­
posits north of River Bäveån. The subsurface extensions shown are 
valid for marked patches only. For stratigraphical information of 
the drilling holes, see Fig. 17. Drilling hole o is situated 
south of Samneröd. Shell-banks and bedrock according to the Quat­
ernary map Vänersborg NO (Freden 1974).
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Fig. 9. Northeastern part of the Samneröd shell-bank. The wall 
on the left is orientated WNW—ESE and the one on the right is 
almost perpendicular. The scattered trees grow on bedrock. The 
flat surfaces in front of the trees are safety banks within the 
rifle-ranges. Figs. 10 and 11 are close-up pictures of the 
stratified layers to the right; for identification notice the 
concave moulding (black). In the right-hand margin of the picture 
a small tributary valley is situated. — Photo CF 1968-09-09.

building within the military area. Vertical walls have been easy 
accessible for stratigraphical zoological investigations, see 
Figs 9 and 10. It may be noted that the shell-bank formerly has 
served as an artificial infiltration area. That process has made 
the shells ferruginous.

The surveying of the map sheet Vänersborg NO (Freden 1974) 
started in 1968. In the autumn of that year the Quaternary geol­
ogists of the Geological Survey's map division visited Samneröd. 
During the winter 1969 the rifle-ranges were rebuilt and large 
quantities of shells were cut away. No scientific authorities had 
been notified of this operation, so the last opportunity to 
document the deposit as well as the fauna in the area was lost. 
The only finds that were taken care of by the workers were well- 
preserved skeletal parts, identified as belonging to domestic 
animals. "Old and ugly" skeletal parts roused no interest. Fortu­
nately, Dr Anders Warén of the Zoological department of Göteborg 
University had examined the cuts out of personal interest before 
the devastation. Among the species identified by Warén are some
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Fig. 10. Samneröd shell-bank. Well stratified shell layers, b 
sub-unit, dipping southwards. The shell layers are very porous, 
and even without human activity talus slopes are rapidly formed. 
The concave moulding on Fig. 9 is seen to the left of the man. 
Note the wedge-shaped and silt-filled veins to the left. — Photo 
J.Lundqvist 1968-10-09.

v ' i

'%0*> ’•C-£i‘ ” - V

iafris
\]

Fig. 11. Samneröd shell-bank. Close-up picture of shells and 
shell fragments mixed with particles of gravel, sand, and silt. 
Porous layers — mainly shells — are intersected by more con­
solidated layers of shell fragments cemented with sand and silt. 
The dark-coloured shell layer by the knife is ferruginous. Shells 
of H-LoXdUio. and side-plates of BaZamii hamm&u. dominate in the 
picture. — Photo J.Lundqvist 1968-10-09.
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previously not known in the area or in all Scandinavia, see Fauna 
composition.

The Samneröd deposit is composed of at least two accumulations 
which are continuous with each other. The original topography is 
unknown.

In the northern part of the valley a shell-bank accumulated at 
the foot of a bare hill slope rising above 100 m above sea level. 
On top of the deposit, about 75 m above sea level, there was a 
layer of sand and gravel, 0.5 m—1.0 m thick, with a horizontal 
stratification — A unit. The surface close to the hill was flat. 
The A unit of the shell-bank has not been found unspoiled.

The original surface, the a, sub-unit, sloped gradually down­
ward from about 75 m above sea level to about 50 m above sea 
level in the south. The original extension of the shell-bank is 
uncertain west of the minor road.

The shell-bed, B unit, consisted of well stratified shell 
layers with a uniform dip to the west and the south, see Figs 9— 
11. About 50 m south of the hill slope the shell-bed was up to 15 
m thick in the central part, according to construction drawings.

A residual portion of the shell-bank is found in the small 
valley orientated perpendicularly to the main valley in its 
northeastern corner. The flat surface of the deposit lies 68 m 
above sea level. The slope to the east is fairly steep. This part 
of the shell-bank has been used for military trenches and the 
flatness of the surface might be man-made. The only -in 6-iXu. shell 
layer may be found between the traces of the trenches.

During the construction works in the spring of 1969, shells of 
PonAtandia OACtica were found in the shafts of the underlying 
dark bluish Skagerrak clay. The clay surface had a low gradient 
southwards.

In the upper part of the shell-bed two wedge-shaped veins, one 
deep and one shallow, were noticeable in the autumn of 1968, see 
Fig. 10. Both were filled with unstratified silty sand. The 
upward continuation is unknown due to human activity. The deep 
vein was faulted and had a width of 18 cm on the visible surface. 
The shallow one was 10 cm wide at the ground surface. The origi­
nal depths were at least 220 cm and 60 cm respectively. The shell 
layers were cut very sharp and the transition to the sand was
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"razor-sharp". Unfortunately a closer examination in three di­
mensions was put off until the spring of 1969. However, some 
impressions will be related.

During the construction works cross-sections of more or less 
temporary water courses were visible in the south part of the 
shell deposit. The ditches were V-shaped and half-filled with 
silty sand, partly mixed with shell fragments. While the old 
drainage pattern was destroyed during the spring of 1969, the 
surface water rapidly cut new V-shaped furrows in the easily 
eroded shell layers. The summarized observations suggest that the 
origin of the two wedge-shaped veins may be related to water 
erosion and filling with alluvial sediments. Cylindrical forms 
caused by leaching are described on p. 23.

East of the minor road a shell-bank existed on the west and 
south sides of a bedrock hill, which has a peak about 85 meter 
above sea level. The surface of the shell-bank close to the bed­
rock is almost 50 m above sea level. In the south, shell layers 
filled up the lower part of the small valley orientated south­
west—northeast. In this valley the thickness of shell layers was 
4—5 m. The shell-bed was overlain by about 0.5 m of sandy sedi­
ments and underlain by Skagerrak clay. The visible upper part of 
the B unit consisted of shells mixed with sand and gravel along 
the west and south side of the hill. In the southeast part of the 
small valley the shell layers were clayey.

Further southwards shell layers are overlain by a greyish and 
partly sulphurous clay. In the east—west valley the shell layers 
are connected with a shell-bed originating in the bedrock hill 
south of the railway, see Fig. 8. At drilling-hole "o" the 
following stratigraphy was measured:

0 — 5m Postglacial and Värmland clay 
5 — 12 m Sandy and gravelly shell layers

12 — 16 m Skagerrak clay underlain by sand and gravel

At a distance of 400 m west of drilling-hole "o" the thickness 
of the post glacial and mainly the Värmland clay increases to 
about 10 m and the thickness of the shell layers decreases to a 
few metres.

See also description of locality 25 which is situated about 
500 m west of drilling-hole "o".



Summary. Of the original Samneröd deposit, less than 5 per cent 
are still untouched. The deposit consisted of at least two ac­
cumulations. One lay at the foot of the steep-sided bedrock area 
to the north. At a horizontal distance of about 50 m to the 
north, the 100 m contour level is crossed. The other accumulation 
was situated at the bedrock hill which has a peak about 85 m 
above sea level. South of the Samneröd shell-bank, shell layers 
embedded within the clay are known.

A rough figure of 100 000 cubic metres is estimated for the 
north accumulation of the shell-bank, about 50 000 cubic metres 
for the south part and about 10 000 cubic metres for the embedded 
shell-beds and shell layers, which gives an approximate figure of 
160 000 cubic metres for the total volume of shell deposits of 
the Samneröd area.

One radiocarbon measurement has been carried out.
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3. Bräcke. One of the best-known shell deposits, the Bräcke 
shell-bank. Fig. 12, is situated in a triangular basin with its 
apex to the northeast, Fig. 8. From the narrow gorge in the 
northeastern part there is a continuation of shell deposits to 
the Kuröd shell-bank, locality 4, Fig. 8.

The shell-bank was described briefly by Brögger (1900—1901, 
pp. 312—317) and De Geer (1910, pp. 1168—1170). The latter has 
it confused by name with the Kuröd shell-bank. The thickness of 
the deposit, the altitude of underlying glacial clay and the 
proximity to the Uddevalla—Herrljunga railway (op.cit., p. 1192; 
cf. Nordenskiöld and De Geer 1910, p. 50) confirms that De Geer's 
"Kuröd" shell-bank corresponds to the Bräcke shell-bank, as de­
scribed in this paper.

The top layer, A unit, which can still be seen at the gorge, 
was characterized by De Geer as about one metre of shells, gravel 
and pebbles unconformably covering the shell-bed, cf. Fig. 14. 
When Brögger (1900—1901, p. 321) visited the area in the 1890's, 
he observed a thin layer of shells overlying the Saxccava bed at 
the foot of the shell-bank, about 45 m above sea level. In this 
layer, a sub-unit, shells of LitX.onÅ.na ZÅXtOKZa and CaA.cU.lM 
zdulz were identified. During the surveying (Fredén 1974) other 
species of supposed Holocene age were observed in the vicinity, 
see Faunal composition.
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Fig. 12. The nature reserve Bräcke shell-bank. The natural de­
posit is nowadays limited by modern roads. View towards NNE. In 
the background, behind the upper part of the junction, the flat 
original surface, a2 sub-unit, is seen cf. Odhner 1927, p. 78 
Fig. 1. — Photo CF 1976-03-30.

According to De Geer (1910, p. 1168) the shell layers in the 
shell-bed dipped 20 to 27 degrees away from the bedrock, i.e. 
southwards. When he visited the shell-bank in 1888 a vertical 
section of 7 metres existed, ten years later a thickness of 12 m 
was visible. The known maximum thickness of the shell-bank, about 
13 m, was measured by Odhner (1927, p. 78), who also levelled the 
flat top surface in the northeast part to 57.5 m above sea level 
(op.cit., p. 88). The shell-bed is underlain by glacial clay of 
Skagerrak type.

Brögger (1900—1901, pp. 312—313) estimated the length of the 
cut at 100 m and the width at 120 m. Brögger stated that at least 
50 000 cubic metres had been quarried. A panorama of the deposit, 
obviously after the exploitation had stopped, is given by Ramsay 
in 1931.

Through resolutions in 1930 and 1947 the remains of the Bräcke 
shell-bank have become a nature reserve. A small pond with its 
bottom in clay reminds us of the former enterprise. As no activi­
ty has occurred in several decades most of the deposit consist of 
naturally overgrown slopes. Human activity (moped scrambles, 
visitors walking in all directions) accounts for the fact that 
only about ten species can be easily found and identified.
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Fig. 13. Eastern part of Kuröd shell-bank during the palmy days. 
View towards the north. Notice the polished outcrop to the left. 
— Photo between 1910 and 1914, cf. Odhner, p. 84 Fig. 3. By 
courtesy of the Uddevalla museum.

Summary. A total volume of the shell-bank of more than 100 000 
cubic metres is probable. Less than 25 per cent nof that are 
left.

4. Kuröd. The main part of the shell-bank is located in a narrow 
valley with bare bedrock on the sides, see Fig. 8. In the south­
western part, the outcrop crosses the valley and the thickness of 
the shell deposit was a couple of metres at this position. The 
original flat surface in the southwest was measured by Odhner 
(1927, p. 84) and found to lie 62.5 m above sea level. Close to 
the bedrock side the surface rose to 63.2 m. The remains along 
the south side of the bedrock show that the surface of the shell 
deposit had a low gradient to the northeast.

After the exploitation ceased in the 1930's parts of the de­
posit have sometimes been used as a motorcross track. All present 
slopes are affected by man.

The top unit of horizontal layers of sand and gravel is shown 
on Fig. 14. The lowermost layers are mixed with small shell
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Fig. 14. Kuröd shell-bank. Notice the discordance between the A 
and B units and the dipping away from the bedrock hill. — Photo 
between 1910 and 1914. By courtesy of the Uddevalla museum.

fragments, a3 sub-unit. The shell-bed had a thickness of about 8 
m in the southwest part, which is believed to be the maximum 
thickness. The upper part of the stratified shell-bed had a high 
clay content due, in part, to thin clay layers of variable exten­
sion. In general, the clay layers seem to have been more common 
in the Kuröd shell-bank than in the shell-bank at Bräcke. Due to 
talus and overgrown slopes, no dip information is available from 
the Kuröd deposit. The valley floor consists of a greyish Skager- 
rak fine clay.

As is seen on Fig. 13, extensive mining has taken place in the 
central parts of the shell-bank. Today parts of the northeastern 
area consist of artificial fill, cf. Odhner 1927, p. 90, Fig. 5. 
Brögger (1900—1901, p. 313) estimated the volume of the shell- 
bank to have been as great as the Bräcke deposit.

The shell-bank lay to leeward of wind and currents. Evidence 
has been to indicate that some faunal assemblages were non-trans- 
ported. Complete and non-eroded shells of Saxtcava and barnacles 
attached to the bedrock suggested and i.n -6-ctu assemblages, i.e. a 
bicoenose. Needles of &jJLLc.a aJtgae. have been found in the shell- 
bed (Odhner 1927, pp. 83—86, stratigraphy is seen on Fig. 4).
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Fig. 15. Remains of the northeastern part of the Kuröd shell- 
bank. The board to the right stands in a fenced round nature 
reserve, which shows the locality of -iXJLLca aJtgae.. — Photo CF 
1979.

The patch around the locality is a nature reserve since 1926, 
Fig. 15. The object of protection is hidden for the visitor 
today, because the fenced area of the shell-bank is almost over­
grown talus. The whole area of the Kuröd shell-bank is a nature 
reserve since 1983.

In the remains of the shell-bank about 20 species can be 
easily found in a fairly short time (cf. Bräcke shell-bank). For 
identifying different species the Kuröd shell-bank is the best 
locality in the region. Hopefully, with some restrictions the 
remaining parts will serve as a reference area for the future.

No shells have been collected for absolute dating. An attempt 
to document an intact sequence from top to bottom may ruin the 
best part or even most of the remains. As some datings are car­
ried out in the area the scientific purpose does not justify the 
damage in this case.

Summary. The Kuröd shell-bank has been built up during tempor­
arily calm conditions. A total of about 75 000 cubic metres is 
estimated. Less than 10 per cent of this amount are still left.
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Fig. 16. View of the remains of the Kuröd shell-bank southwest 
towards Byfjorden. The head of the minor road runs about level 
with the original surface, which is also seen to the left of the 
cut, where it has a low gradient. — Photo CF 1976-03-30.

Deposits associated with the Bräcke and Kuröd shellbanks.

Shell-bearing sediments and embedded shell-beds are known in the 
vicinity of the Bräcke and Kuröd shell-banks, see Fig. 8.

The area southeast of Bräcke and Kuröd shell-banks has been 
occupied by industries since the 1960's. Before construction, 
geotechnical investigations were made by Orrje & Co. In order to 
get a picture of the occurrence of shell layers below surface, 
additional drillings were carried out during the geological sur­
veying of the map sheet Vänersborg NO (Fredén 1974). Due to the 
beginning of construction, these latter drillings could not be 
done at all desirable sites. A summary of the drilling records is 
shown in Fig. 17. Usually, the bottom layers of sand and gravel 
were cemented.

It is evident that a shell-bed is located at drilling-hole f, 
probably with its maximum thickness at or close to the drilling- 
hole. Note that the distribution of embedded shell-beds and shell 
layers is quite limited in areas away from the bedrock hills, 
which are almost surrounded by the two shown railway tracks on 
Fig. 8.

Older residents of Uddevalla say that in their youth they 
could walk on shell ground all the way between the Bräcke and 
Kuröd shell deposits. A connection between the shell-banks was 
also witnessed by Brögger (1900 — 1901, p. 313). In patches along
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Grey clay,
somewhat muddy ---7---4-24---

Grey clay,
somewhat silty -5--5463333654

Grey clay,
sulphurous ----63--2S-234

Clayey shell
layers and clay 614252----13--

Sandy shell layers 244-2 11 - -1-52--

Shell-bearing greyish
clay ------42-2--25

Clayey silt 2--------“““-“

Sand and gravel -1--6-11-15-5 12

Total thickness to
bedrock 10 11 8 9 24 20 11 10 6 13 18 13 15 25

Fig. 17. Thickness in m of recorded strata in the drilling holes 
a—n in the Bräcke—Kuröd vicinity. Fig. 8. Figures shown are 
approxi-mate. Exact limitations of some strata are difficult to 
establish. The uppermost part of the top clay may be of a 
postglacial origin, while the main part of the grey clay sequence 
is assumed as a Värmland clay. The shell-bearing greyish clay is 
a Skagerrak clay.

the hillsides, signs of shellbeds below a top layer of sandy 
sediments were still seen in the beginning of the 1970's. The 
original surface dipped to the south by southeast, i.e. away from 
the bedrock hill. The ground surface level of these deposits lay 
slightly above 50 m above sea level. It is not clear what dimen­
sions these deposits had. About half way between the Bräcke and 
Kuröd deposits there is a valley in the bedrock, orientated 
northwest—southeast. There may have been a shell-bank around its 
mouth, and the distal parts of the deposit may have reached the 
distal parts of the Kuröd shell-bank in the northeast and the 
Bräcke shell-bank in the southwest.
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North and northwest of the Kuröd shell-bank the surface of the 
small basins consists of sandy, shell-bearing sediments. The 
stratigraphy of these small deposits is unknown.

Summary. Like the shell-banks, embedded shell-beds in clay occur 
in patches. A volume of about 10 000 cubic metre is estimated.

Localities 5—7. Äsperöd, 1 km south of Bräcke shell-bank. Three 
small deposits are recorded on the west side of a fairly large 
bedrock hill in the centre of the Bäveån valley, Fig. 5.

Locality 5, 1300 m east of Uddevalla church, is an untouched 
shell deposit between a steep bedrock wall and a small bedrock 
hill. The surface of the deposit lies 33 m above sea level, which 
is about 3 m lower than the top of the hill. Below a cover of 
about 0.5 m of sand, shells and shell fragments have been ob­
served at a minor digging. The thickness and distribution is un­
known. The depth of the bedrock is assumed to be a few metres.

Locality 6 is situated 300 m SSE of locality 5 in the inner­
most part of a narrow valley orientated north-south, which is 
bordered by a low-lying bedrock area to the west and a major be­
drock hill to the east. The deposit is totally exploited and the 
few remaining signs of it in 1973 will soon begone since this 
part of the valley is being used as a garden refuse heap. It 
seems that the shell layers were argillaceous. The maximum thick­
ness was a few metres. Undoubtedly, the C unit consisted of 
glacial clay. The original ground surface of the shell deposit 
lay some 48 m above sea level.

The third deposit, locality 7, is situated 400 m southeast of 
locality 5 in a small valley orientated north—south. The shell- 
bank is found in the upper part of the valley 56 m above sea 
level. It consists of half a metre of silty sand, A unit, cover­
ing a shell-bed mainly of shell fragments mixed with pebbles and 
gravel. The depth to bedrock was at most a few metres. Shells of 
Mt/-tk£a4 and HZateZZa dominate. Side plates of BaZanuA kojmQAÅ. oc­
cur. Some other shells and shell fragments are identified as



Buccinum sp., Macoma calcaAca, Mya tn.uncata, and Tn.opln.on clatkn.a- 
tuA. More than half the deposit has been removed.

Shells of HtateJUia have been radiocarbon determined.

The volume of the three deposits together is assumed to have 
been approximately 5 000 cubic metres.

- 38 -

Central shell-banks, localities 8—15

The central shell-banks, localities 8—15, are grouped in and 
around the north—south orientated Skäleryr valley, which in the 
south is crossed by the Bäveån river with a water surface slight­
ly above 45 m above sea level. To the west the valley is bordered 
by a bedrock plateau rising above 100 m, and to the east by a 
hilly area transected by four valleys, of which the southernmost 
is occupied by the Bäveån river. The highest-situated transverse 
valley is the northernmost one, slightly above than 60 m above 
sea level about 10 m higher than the two central transverse val­
leys. The hilly area rises above 75 m but does not exceed 100 m 
above sea level.

The location of the valley is shown in Fig. 5 and the location 
of the shell-banks in Fig. 18. The place names used below refer 
to the geological map Vänersborg NO (Freden 1974).

Locality 8. About 500 m southeast of Skäleryr, a shell-bank is 
found 58—63 m above sea level on the south side of a small hill 
area of bedrock reaching about 70 m above sea level. The maximum 
thickness of the shell-bank has been about three metres. Close to 
the bedrock there was about half a metre of wave-washed sand on 
top of the shell-bed. The shell layers in the shell-bed are mixed 
with particles and layers of sand and gravel. In the distal part 
the shell-bed rests upon glacial clay.

The dominating shells are of HtatcTÅa an.cTu.ccL uddcval£cnA>ÅA> 
and UyttJiuA, cduJUu and side-plates (10 cm in height) of BaZanuA 
hcumenx.. Less common are the shells of HtatcZZa 0A.cTa.C0l. Few 
shells of Bucctnum undatum, Nattca cJLauAa, Tn.opkon cl.atkn.atuA>, 
Attantc bon.catU, and Macoma calcasica have been observed.

The volume was about 3 000 cubic metres, but less than 10 per 
cent of tnis exist today.
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Fig. 18. Location of shell deposits in the Skäleryr valley and 
its surroundings. Bedrock, outcrop according to the Quaternary map 
sheet Vänersborg NO (Freden 1974). Numbers refer to descriptions 
in text. Observation of shell-bearing sediment is marked by +.



- 40 -

Locality 9. About 700 m SSE of Skäleryr a minor road crosses a 
shell deposit. There are no cuts. Judging from what can be seen 
in the ditches and cultivated fields, the shell layers are mixed 
with sand and gravel. The deposit is probably underlain by bed­
rock and the thickness is assumed to be a few metres. The highest 
ground surface lies almost 60 m above sea level.

In addition to the fauna at locality 8, shells of Ne.ptu.ma 

de^pecta tonnata, Tn.oph.on tn.unc.atui, ChZamyA i^landica and Mifa 

tn.imc.ata were observed superficially.
The volume is unknown but is estimated not to exceed 5 000 

cubic metres.
Thick shells of HtateJLta were used for radiocarbon age deter­

minations .
Shells from localities 8 and 9 are found at the bottom of the 

nearby rivulet.
During a weight sounding in the clay fields southwest of 

locality 9 (between Nöthult and Bitarehagen) an indurated layer 
was recorded at a depth of 12.5 m. Further down to a depth of 20 
m (bedrock), layers of variable resistance were noted. When the 
sounding poles were drawn up artesian water brought to the sur­
face abundant shell fragments of HtateZZa and BatanuA, as well as 
particles of sand and gravel.

Locality 10. About 400 m southwest of Gräskärr there has been a 
shell-bank in a narrow valley on the southeast side of the bed­
rock plateau, which extends to about 90 m above sea level north 
of the locality. The highest ground surface of the deposit lay 67 
m above sea level. The deposit is totally exploited and over­
grown. On the sides of the valley silty layers with small shell 
fragments are visible.

An original volume of about 5000 cubic metres is estimated.

About 150 m ESE of the locality a drilling in the flat valley 
floor showed following stratigraphy:

0 — 2 m
2 — 3 m
3 — 6 m
6 — 9 m
9 — 13 m

13 — 24 m

Grey clay, somewhat silty
Grey clay, sulphurous
Shell-bearing clay
Clayey shell layers
Shell layers with sand and gravel
Sand and gravel underlain by bedrock.
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The drilling and sampling techniques make it difficult to 
distinguish properly between shell-bearing clay and clayey shell 
layers.

The volume of the buried shell-bed is estimated to be at least 
5 000 cubic metres.

The same stratigraphy should prevail in the clay basin further 
to the south. In the valley, between localities 10 and 12 about 3 
m of clayey shell layers are overlain by 8 m of clay. In the 
northern part of the clay basin to the east, sandy shell layers 
are found below 2 m of silty clay.

Locality 11. About one kilometre NNW of Groröd a small shell- 
bank is located on a flat bedrock ridge across a small valley 
between an even plateau 55—60 m above sea level to the west and 
a hilly area in the east, which has a maximum altitude of about 
75 m above sea level. The lowest part of the ridge, at 52 m above 
sea level, serves as watershed boundary between the river of 
Bäveån in the south and the outlet of Lake St.Köperödssjön in the 
north. The minerological particles within the shell layers were 
fine grained, silt and clay seem to have been characteristic 
components. In the shallow and overgrown cuts shells of H-La£.eJUta 
and side-plates of BaZanUA can be seen.

The original volume was less than 2 000 cubic metres. Most of 
the shell-bank has been exploited.

About 100 m southwest of the locality 5 m of sandy shell 
layers are coverd by 2 m of silty clay.

12. Björbäck. Along the bedrock side west of Björbäck the over­
grown remains of a shell-bank can be seen, Fig. 19. At the shell- 
bank there is a crevice, a few metres wide and deep, in the 
bedrock side. The thickness of the deposit close to the bedrock 
has been 5—8 m. Judging from what was visible in 1976, shells of 
H-L&teJIZa and side-plates of BaJtanuA liammesu. dominated the de­
posit.

Southwest of the shell-bank a shell-bed of about 5 m is found 
below 5 m of clay and alluvial sediments.

At the mouth of the Skäleryr rivulet and eastwards the se­
quence consists of clay intrabedded silty layers, which are 
partly shell-bearing.

A total volume of 10 000 cubic metres is estimated. Less than 
10 per cent of the shell-bank remain.
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Fig. 19. The proximal part of the Björbäck shell-bank, locality 
12. The minor road runs in a small fissure valley, in which the 
highest-situated part of the shell-bank is found. View towards 
the north. — Photo CF 1976-03-30.
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Fig. 20. View of the Ramseröd shell-bank eastwards, locality 13. 
A bedrock ridge is visible to the left. A mill used to operate by 
the trees in the foreground. The section in Fig. 21 is situated 
behind the tree in the centre of the picture. — Photo CF 1976- 
03-30.
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Fig. 21. The east—west wall in the Ramseröd cut, vies to the 
north, cf. Fig. 20. The dark-coloured areas to the left reflect 
clay layers, which consolidate the shell-bed. Clay layers are 
also found to the right, but to a dry spell they are light in co­
lour. The layers dip away from the bedrock outcrop, which is 
situated about 20 m to the right of the picture. The sandy top of 
the right-hand layer is destroyed; to the left the shell-bed is 
overlain by Värmland clay. Roman numerals show position of shell 
samples taken for radiocarbon age determinations. The industrial 
mining has ceased. — Photo CF 1971-10-13.

13. Ramseröd. South of the river Bäveån and opposite the Skäle- 
ryr valley two separate shell-banks have been deposited along the 
east side of a valley orientated north—south, Fig. 18.

Formerly, a mill quarried the deposits. When the northern 
shell-bank was emptied the mill moved to the southern one.

The northern shell-bank was situated west of the property 
Ramseröd. Today the area is cultivated. The shell-bed had a 
thickness of 4—5 m; it was underlain by glaciofluvial sand and 
gravel and overlain by Skagerrak clay, less than one metre thick. 
According to local residents, the removed material had a sandy 
character with high frequency of shells.

In the southern, narrow part of the valley, shells are found 
in the area where an east-westerly fissure cuts the bedrock 
slope on the east side.



Originally the shell-bank, may have blocked the valley to some 
extent, Fig. 20. On the end of the bedrock ridge west of the 
rivulet sandy shell layers are found.

The main part of the shell-bank was situated on the east side, 
and through the gorge embedded shell layers can be followed 
around the southern part of the elongated bedrock hill with a 
peak 66 m above sea level. In the gorge and east of it sandy 
shell layers are overlain by sand and gravel.

A cut in the remains of the shell-bank, see Fig. 21, shows 
that the shell-bed is composed by clay layers, 1—20 cm thick, 
and clayey shell layers dominated by shell fragments. The central 
and sandy parts of the shell-bed have been removed. The original 
shell-bank surface lay 57 m above sea level and the maximum 
thickness is estimated to have been 8 m.

Subfossil parts of a grey seal HaLtckoeAUA gnypuA, have been 
recorded in the deposit (Jägerskiöld 1933, p. 9). A skeletal part 
of a juvenile specimen was found in the pit in 1978. These finds 
represent two individuals of grey seal (Lepiksaar, personal com­
munication) .

Roughly estimated, 25 000 cubic metres have been exploited. 
About 2000 cubic metres are supposed to remain.

For radiocarbon measurements shells of Hi.at&lZa were collected 
in three limited areas in the vertical cut wall, see Fig. 21.

14. Groröd. At the foot of a sandy slope shells were visible in 
a small cut. The shell layers were covered by at least 0.5 m of 
sand and were, in the patch , underlain by bedrock. At the cut, 
shells of HlatelZa and side-plates of BalanuA inavmzJvL dominate.

Extension and volume are unknown; less than 2000 cubic metres 
is probable. The deposit may be characterized as a transitional 
form between shell-bank and embedded shell-bed.

Locality 15. About 500 m southwest of Groröd, 2—4 m deep and 
overgrown pits on the east bank of a stream indicate earlier 
mining. Sandy shell layers are underlain by silt and sand at the 
stream. In the upper part of the shell-bed the shell layers are 
clayey. Eastwards the shell-bed is covered by clay. Probably, the 
proximal pprt of the shell-bank was deposited upon the flat bed­
rock surface 55—60 m above sea level in the north. The level of 
the buried bedrock southwards is unknown.

- 44 -
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As usual, shells of HtateZZa an.ctU.ca, especially the variety 
uddcvaZZcYlAÅA, and side-plates of BaZanuA hammcnU dominate. Other 
species found in the pit are: Bucctnum sp., Tn.opkon tnuncatUA, 

ChZamyA ÅAZandtca, Mlfa tn.uncata uddcvaZZcnAtA and MyttZuA cduZti.

The original volume did not exceed 5 000 cubic metres.
Unfortunately, the deposit is not shown on the Quaternary map 

Vänersborg NO due to a technical mishap.

Eastern shell-banks, localities 16—23

On the eastern shell-banks, localities 16—23, five are located 
around the southern part of a relatively wide north-south valley 
where the river Bäveån bends perpendicularly and runs westward 
through a narrow and steep-sided passage in a hilly area. The 
three other shell-banks are located in a north-south valley in 
the bedrock area east of Bäveån valley, Fig. 5.

Place-names used refer to the geological map Vänersborg NO 
(Freden 1974).

16. Stämmen. 65—70 m above sea level a shell-bank occurs nearly 
crossing a north—south valley at Stämmen. The shape is like a 
ridge-formed fan with its tip connected to a glaciofluvial de­
posit to the east. The western part, i.e. at the rivulet, is 
underlain by 3—4 m of glacial clay resting upon glaciofluvial 
sand and gravel.

A small cut in the western part shows an A unit of 0.5—1.0 m 
of gravelly sand. The shell-bed, B-unit, is composed of 5—10 cm 
thick layers of shells, sand, gravel, and pebbles. The shells are 
frequently imbricated. The minerogenic content is high and the 
grain size comparatively coarse. The maximum thickness in the 
western part is estimated at about 4 m.

A distinctive trait in the cut is the great number of unbroken 
shells. Often they are large and thick. Dominating species are, 
as usual, BaZanuA kamment, HtateZZa axctUca uddcvaZZcnAtA, and 
MytdZ.UA cduZtA (large fragments). Fairly common are shells of 
AAtantc bon.caZtA, Mya tn.unc.ata, and Tn.oph.on tn.unc.atuA. Few shells 
are found of Bucctnum undatum, Bucctnum gn.oe.nZancU.cum, AAtante
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Fig. 22. Morphological features of the shell-bank at locality 17. 
Small bedrock outcrops are seen in the wooded area. No shells 
were visible in the ditch in front of the small pit, which lies 
at the apex of the deposit. View towards the east. — Photo CF 
1975.

eZZLptZea, cklrnyA LiZaYicUea (large fragments, diam. 9—10 cm), 
Macoma eaZecuiea, and Mya tmnccuta. udde.valZe.YuL!>, as well as side- 
plates of BaZanuA cnenatuA.

In the cut, pebbles of flint — ice-dropped from floating sea 
ice comings from southwest or south — are observed.

Of the original volume of about 2 000 cubic metres less than 
25 per cent have been removed.

One sample has been radiocarbon age determined.

Locality 17. In the valley 200 m west of Skäldalen lies a tri­
angular-shaped shell-bank with the base towards the hillside in 
the east and the apex at a gently rounded ridge in the west. Fig. 
22.

The surface of the shell-bank lies almost 52 m above sea 
level. One small pit occurs. The thickness of the shell-bank is 
estimated at a few metres in the central area.

The sand cover is moderately thin, 0.2—0.3 m. The shell 
layers are clayey. A characteristic feature of the fauna is an 
abundance of large fragments of MytZZuA eduZZA.

The original volume is estimated at about 2 000 cubic metres. 
More than 75 per cent are left.
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Fig. 23. Partly overgrown remains of the shell-bank SSE of Skäl­
dalen, locality 18. The original surface is seen in front of the 
gentle bedrock slope to the right. Bedrock outcrop is also seen 
in the pit at the talus slope. View towards the north. — Photo 
CF 1975-02-24.

Locality 18. About 500 m SSE of Skäldalen a shell-bank has been 
deposited on flat bedrock ground south of a bedrock hill which 
has its peak about 85 m above sea level, see Fig. 23. The surface 
of the deposit lies about 67 m above sea level close to the bed­
rock hill. The mostly overgrown pits suggests that the maximum 
thickness was a few metres. The shell-bed is overlain by silty 
sand, and the shell layers in the shell-bed are characterized by 
shell fragments mixed with sand and silt. North of the deposit 
glacial clay is found. The peat-covered basin south of the shell- 
bank is drained into Skäldalen, locality 19.

The faunal composition, as recorded by visible shells in the 
pits, is somewhat different from the prevalent fauna in other 
deposits; cf. locality 16,which was deposited at about the same 
altitude. Shells of HlaXoJULa ancJdca (4—6 cm in height) and 
side-plates of BalanuA hamment (5—-7 cm in height, 3—4 cm in 
width) dominate. Very few shells of HlaXella OA.cJu.ca uddcvallcn- 
AÅA occur. Other identified shells are referable to BalanuA 

cncnatuA, Bucctnum undatum, NaJccca clauAa, TA.oph.on tnuncatuA, 
Macoma calcanea, and UytiluA cdutU.

An original volume of about 5 000 cubic metres is estimated. 
About 25 per cent are left.



Shells of HtateZZa oUicXtca were collected for radiocarbon age 
determination.

19. Skäldalen (translated as "valley of shells"). Two deposits, 
underlain by glacial clay, have been accumulated in the short and 
narrow valley running into the transverse Bäveån valley. The dis­
tance between the two shell-banks is about 200 m.

The southern shell-bank is the main one, and it is almost 
totally tapped. It had a flat upper surface, 64 m above sea level 
along the east bedrock side in the southern, precipitous part of 
the valley. There are no signs of shell layers on the west bed­
rock valleyside. The shell-bank lies north of a bedrock hill 
extending above 85 m above sea level on the south side of which 
locality 18 is situated.

On top there was about 0.5 m of sand at the hillside. Pebbles 
of flint are observed in the uppermost part. There are no signs 
of clay or clayey layers. Most of the former extension of the 
shell-bank is covered by forest and bushes. The total thickness 
is estimated to have been about 8 m.

Shells of HtateZZa and side-plates of BaZanuA hamme/uc seem to 
have dominated the faunal composition.

At least 30 000 cubic metres have been removed. Only a few per 
cent of the deposit remain.

A triangular-shaped shell-bank is situated in the northern 
part of the valley. The base line lies along the east bedrock 
valleyside. The surface lies about 53 m above sea level and the 
thickness is estimated to be 2—3 metres. The western part of the 
flat shell-bank is a smooth rounded ridge which may originally 
have crossed the valley. A rivulet (draining locality 18) and a 
minor road from the formerly large shell-bank in the southern 
part run along the west side of the valley.

In a small pit on top of the ridge a relatively large number 
of gastropods can be seen in the clayey shell layers. Dominating 
species are BuccZnum undatum and NatCua cZau&a. Shells of Ttiopkon 

t'Lunc.atui and of Noi-ia xetcculata are also found. Shells of 
HZatzZZa and MytLtuA fragments occur abundantly while side-plates 
of BaZanuA are subordinate (mainly 8. CAenatOi).

A volume of about 2 000 cubic metres is estimated.
For radiocarbon measurement shell of 8uc.cu.num undatum were 

collected in the pit.
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Fig. 24. View towards the northwest of the enormous Älje shell 
deposit, locality 20. Along the facing bedrock sides of the 
centre hill there are signs of shell-banks. The two large lakes 
are water filled mine excavations. The foreground lake is connec­
ted with Bäveån river by a canal. At the bend of the minor road 
ruins of the kiln can be seen. The road runs north where formerly 
pipes for blown-out waste were situtaed. — Photo CF 1976-03-30.

20. Älje. Large-scale mining of shells has taken place in the 
area where the river Bäveån bends from a north—south to an east- 
-west direction, see Fig. 24. Along the bedrock hillsides north 
and east of the river, shell-banks have been deposited up to 
about 55 m above sea level judging by the small remains which can 
still be seen. In the valley itself, shell layers of a thickness 
of slightly more than 20 m are recorded from drillings. The 
shell-bed is covered by 5—6 m of alluvial sediments and under­
lain by glacial clay of Skagerrak type.

The landscape has been influenced by the minimg. When the mi­
ning started in the 1930's, the shell-banks at the hillsides of 
Bäveån river and in the inner part of the valley at Skäldalen 
(locality 19) were quarried. Obviously clay deposits were avo­
ided. After some time the surficial deposits were exhausted and 
mining below water surface started. The water level of Bäveån was 
lowered and the shallow lake Svalsjön north of Skäldalen became a 
fen. As the mining continued a hauling plant and a barge were 
used. During the hauling the shells were automatically washed.



The two lakes at the river bend commemorate the shell-mining en­
terprise which ceased finally in 1967.

Two mills and one kiln for lime-works were in operation. One 
mill was situated on the north side of the northern lake. In 
literature this locality is called "Porsen" after the property on 
the bedrock hill 500 m NNW of Älje. In 1973 the ruins of the 
other mill, the kiln and the barge were still to be seen at the 
end of the minor road west of the river bend. During mining 
operation rock fragments accompanied by small shell fragments 
were blown through pipes to the fen area northwest of the nort­
hern lake.

In the "refuse material" around the ruins, the observed shells 
are very large; for instance, shells of CkZamy-it -UtZa.nciic.OL measure 
slightly more than 10 cm and Bu.CCA.num undcutum 9—10 cm in height.

A subfossil skeletal part of a grey seal, HaZdnoznuA gnypuAt is 
recorded from Porsen.

With a mean thickness of 10 m of the shell-bed across the val­
ley, approximately 400 000 cubic metres have been quarried below 
water surface. Considering the large-scale mining this figure 
seems plausible. Including the remains below surface, which occur 
in the lowlands west of the southern lake, and an estimation of 
the removed volumes along the hillsides, a total volume of about 
500 000 cubic metres is calculated for the Älje area.

Locality 21. The northernmost known shell-bank in the Uddevalla 
region lies in the northeast corner of a small transverse valley 
at Tängelsröd, east of the fairly wide north—south-orientated 
Bäveån river valley. To the east and south the Tängelsröd valley 
is bordered by bare bedrock hills, about 80 m above sea level.

The stratigraphy and morphology of this former shell-bank are 
almost unknown. The overgrown remains show that a sandy shell-bed 
lay in an east—west direction on a flat bedrock surface. The 
original surface of the shell-bank is estimated to have lain 
about 60 m above sea level, and the thickness is assumed to have 
been a few metres. A small pool south of the minor road reminds 
us of a former subsurface mining. The distal shell layers, vis­
ible at low water in the pool, are clayey and overlain by clay. 
In the shell-bank area shells of H-idtcUZa and fragments of 
UytAÅuA cdutu are common.
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Fig. 25. Cut in the distal part of the shell-bank at Skogen, 
locality 23. Laminated silt and sand layers, a sub-unit, and 
shell-bearing layers, a sub-unit, discordantly covers a sandy 
shell-bed. Shell fragments dominate this part of the deposit. The 
spade is one m long. — Photo CF 1971-09-28.

The volume of the deposit was probably less than 5 000 cubic 
metres.

Locality 22. About 70 m above sea level an almost totally ex­
ploited shell-bank exists on and southwest of a flat bedrock 
hill, about 800 m NNW of Fridhemn. The locality is situated in an 
about 200 m wide, flat, north—south-orientated valley within a 
bedrock plateau with peaks at about 90 m above sea level.

Original stratigraphy is unknown. The remains show an abundan­
ce of gravel, sand and silt. According to Sidenbladh (1870, pp. 
86—87) the maximum thickness was 10 feet. Dominating species 
among the visible shells are BalanuA hamnent (10—12 cm in 
height), Hlateila an.ctic.0L uddevalien*t6. Shell fragments of 
Uytilu* eduli* are common. Shells of the following species can 
also be found: Uttontna *ax.atili*, Natica clau*a, Tn.ophon 

tn.uncatu*, k*tante boneali*, A Atcmte elllptica, Chlamy* 
l*landtca, Macoma balt.hl.ca, and Mga tn.uncata.

Small shell deposits also occur in the vicinity.
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Fig. 26. Schematic explanation of the terms used in Fig. 27. In 
several cases C is determined by a closely situated peak of a 
hill or by a flat bedrock surface over a relatively long distance 
(50 m or more). On slopes, C is calculated according to the 
gradient of the slope and the assumed original extension (broken 
line) upwards of the shell layers.

The original volume is estimated to have been 5 000 cubic 
metres. Only a few per cent are left.

Thick shells of Hi.ateUia. were collected for radiocarbon age 
determination.

23. Skogen. Remains of the easternmost known shell-bank are 
situated about 300 m ESE of Skogen. The shell-bank occupies the 
southern part of a small north—south valley. In the south the 
shell-bank is connected to a moderately flat bedrock surface. The 
original surface, 65 m above sea level has to a great extent been 
destroyed by many excavation pits. According to Sidenbladh (1870, 
p. 86) the thickness was at least 10 feet. The stratigraphy of 
the distal (northern) A unit can be seen in Fig. 25. A characte­
ristic of the visible distal part is the high frequency of small 
shell fragments. Shells of HiatMa, Macoma ca£catea, Mt/a friunca- 

ta, MytÅÅUA e.duLu>, and side-plates of B&tanuA hamneju. occur.
Most of the shell-bank remains are wooded.
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Locality A B C D E

1. Kapellbacken
16 7 24 15

100

26 5 31 10
2. Samneröd 75 15 100s 40s 160
3. Bräcke 58 13 70 25 100
4. Kuröd

Vicinity
deposits

63 10 80 27 75

5. Äsperöd 33 3s 36 6s 1
6. Äsperöd 40 3s 50s 13b 2
7. Äsperöd 56 3 75s 22s 2

450

8. SE Skäleryr 63 3 70 10 3
9. SSE Skäleryr 60 3s 65 8 3s

10. SW Gräskärr 67 5s 85s 23 10s
11. NNW Groröd 54 2 60 8 2
12. Björbäck 45 8 55 18 10
13. Ramseröd 57 8 66 19 27
14. Groröd 52 2s 60 10s 2s
15. SW Groröd 57 3 60 6 5

62

16. Stämmen 68 4 75s Ils 2
17. W Skäldalen 52 3s 60s Ils 2s
18. SSE Skäldalen 67 3 75s Ils 5
19. Skäldalen 64 8s 85 29s 30

53 3s 60 Ils 2s
20. Älje 55 20 70 35 500
21. Tängelsröd 60s 3s 65 8 2s
22. Fridhem 70s 3 75 8s 5
23. Skogen 65 3 70 8 10

558

Total 1070

Fig. 27. Data for all the shell-banks in the Uddevalla area. 
A = Top surface, m above sea level 
B = Maximum known thickness, m
C = Highest approx, habitat level, m above sea level 
D = Maximum amplitude, m
For explanation of A,B,C and D, see Fig. 26 
E = Estimated volume, 1000 cubic m 
s = supposed figure



Less than 10 per cent of an estimated original volume of 
10 000 cubic metres remain. Perhaps more can be found along the
bedrock ridge under the sand layers to the east.

Summary of shell-banks. The 23 shell-banks described are 
summarized in Fig. 27. The shell-banks are divided, according to 
geographical location, into three groups.

Localities 1—7 are found in the western part of Bäveån val­
ley, where the valley widens and runs into Byfjorden. In this 
area four large shell-banks have been recorded. One of them, 
Kapellbacken, consists of several deposits and is situated south­
west of the Bäveån valley in a tributary valley extending north­
ward to Byfjorden. The other three are situated on the north side 
of the Bäveån valley. Thus all four are located away from the 
deepest parts of the Bäveån valley. Furthermore, they are situ­
ated where the morphology gradually slopes toward Byfjorden. The 
shell deposits in the western area are estimated to have had a 
combined volume of slightly more than 450 000 cubic metres; less 
than 10 per cent remain.

The second group of shell-banks, loaclities 8—15, is associ­
ated with the north—south Skäleryr valley, perpendicular to 
Bäveån valley. These deposits too are situated away from the 
central part of the Bäveån valley. The volume of shell deposits 
is estimated to have been about 67 000 cubic metres; roughly 25 
per cent are left.

The third group of shell-banks, localities 16—23, is situated 
east of the narrowest part of the Bäveån valley, where the river 
runs in a gorge through the hilly area which borders the Skäleryr 
valley. Most of the shell-banks are found close to the Bäveån 
valley, which has a north—south orientation east of the gorge. 
Three of the deposits are found at the sides of a north—south 
valley in a hilly bedrock area east of Bäveån river. This hill 
area forces the drainage pattern in the east—west-orientated 
valley between Vänersborg and Uddevalla to make a semicircular 
detour to the north. The largest shell deposit in the whole area 
is found east of the gorge of the Bäveån valley. The estimated 
volume, about 500 000 cubic metres, represents almost half the
total volume in the whole area. Of the combined volume of the 
eastern deposits, almost 560 000 cubic metres, probably less than 
10 per cent remain.
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As to the distribution pattern, the shells have not been 
transported or spread over large areas; they are associated 
locally with the bedrock valley sides where the deposit is found. 
Most of the shell deposits are located at fissures along bedrock 
valley sides. The horizontal distance from an assemblage habitat 
to the most proximal part of a shell deposit seems to be about 50 
m at most. In Fig. 26 some terms are schematically indicated; 
they are used in Fig. 27 for calculations of the data given for 
all shell-banks. Even if estimations are always awkward, there 
seems to be a connection between volume and amplitude. Shell 
deposits of a volume of more than 25 000 cubic metres have an 
amplitude between finding level and maximum living level of more 
than 20 m. The greatest amplitude is positively correlated to the 
largest volume.

The three easternmost shell deposits seem to be almost autoch­
tonous. The morphological relief within relevant areas is less 
than 8 m.

Most of the deposits are underlain by glacial clay. The mean 
value of the top surface (except the Kapellbacken deposits) is 
approximately 60 m above sea level; nine shell-banks are found 
between 55 and 65 m above sea level.

Mollusc habitats of at least 19 of the shell-banks have exis­
ted between 65 and 85 m above sea level.

Judging by stratigraphical features most of the shells had 
been deposited before the final morphological shape of the shell- 
banks was created by littoral processes.

Shell-bearing sand and clay

Observations of mollusc shells of special interest are described 
in this chapter, which is divided into two parts, one for the 
Uddevalla—Vänersborg valley and surroundings, Fig. 5, and one 
for the valley south of Kroppefjäll, Fig. 29.

Observations of shells have been made accidentally in cuts 
such as cleared-out ditches, foundation-layings, etc. Most of the 
shell layers are 10—20 cm thick and have a visible extension of 
a few metres. Usually the shell layers are silty — sandy and
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occur embedded in clay. Shell fragments dominate, and only speci­
es with thick shells can be identified properly. Obviously the 
number of species is underrepresented in these limited exposures.

Uddevalla—Vänersborg area, localities 24—33

As far as possible old observations are marked on Fig. 5. All 
deposits shown by Olbers (1862) could not be transferred to the 
new map due to errors on the old map compared with a modern one. 
Only a few of the shell-bearing sediments shown on the geological 
maps concerned (Sidenbladh 1870; Lindström 1887, 1902) are de­
scribed in the relevant texts. According to the field logbooks of 
the mapping geologists, the following species have been identif­
ied in shell-bearing sand and clay: Buccinum undatum, Flu>U6 

tunXoYil, NatJca cZau^a, ScalanJa sp., A^tcuitz -iuZaata, Astatute 
sp., My a txuncata, Mytilus cdutls, Peaten tslandicus, Sa.xJ.cava 

tiugosa, FeJLLina caJLcaxea and BaZanus sp. This faunal composition 
shows no features aberrant from the subsequent descriptions.

Locality numbers refer to Fig. 5.

24. Kasen. When Brögger (1900—1901, pp. 323—324) paid a visit
to the Uddevalla shell-banks he also examined a small cut west of 
Uddevalla, close to the clay-pit of the former Kasen brickyard 
(about 650 m WNW of Uddevalla railway station, map sheet Väners­
borg NV 5e). The locality is situated 5—10 m above sea level in 
the southern part of a small valley running into Byfjorden.

According to Brögger, the stratigraphy and faunal composition
; as follows:

0 — 0.5 m Sand
0.5 — 2.75 m Greyish clay
2.75 — 2.85 m A layer of shells
2.85 — 3.35 m Sandy clay with a few shells
3.35 — 4.35 m Bluish clay with several sandy

and individual shells which occurred in the 
clay continuing downwards
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In the bottom part of the visible clay shells of Saxccava 
cvtctJca, SaxJcava cvtctJca uddevaZJLenAté, Macoma caZcan.ca (42 mm), 
and Leda pexnuZa were identified. Shell fragments of UyttZuA 

cduZtA were also common. These species occurred in the shell 
layers together with shells of:

WytJXuA modJoZuA, fairly common 
Pectcn Z^ZandJcuA, one valve 
kAtcmtc bon.caZti>, rare
kAtanJc elZJptica, common, even united shells
kAtante compn.CAAa, rare
knornia cphJpptum, common
Le.pte.CL coeca, some small specimens
Bucctnum sp., common, probably a transitional form of 
B.gn.oenZandlcum and B.undatum.

Nattca cl^JyiLa, fairly common

Brögger characterized the fauna as a typical boreo—arctic 
one. His remark about Buc.cJ.nunn sp. is interesting; see the de- 
cription of Bucctnum species.

25. Marieberg (situated 1 km NNW of Uddevalla church, map sheet 
Vänersborg NV 5e). During the construction of the railway to 
Vänersborg, the following stratigraphy was recorded north of a 
bedrock hill (after Erdmann 1868, p. 155):

0 — 0.5 m Sand
0.5 — 2.15 m Sandy clay, varved, distinctly laminated
2.15 — 3.80 m Dark grey clay, (varved).
3.80 — 5.15 m Black-coloured clay with shells
5.15 — 6.30 m Shell-bed underlain by bedrock

In the shell-bearing clay shells of Nattca cZauAa, Tn.ophon

cZatbiatuA may on., kAtante oJtcJJca, Lcda pexnuZa, TcZZtna pn.oxJma, 
VoZdta an.ctic.CL, VoZdJa pygmaca gtbboAa and others were ident­
ified.

The shell-bed was said to have a composition similar to the 
Kapellbacken shell-banks.

In the dark-grey clay, subfossil skeletal parts of a red deer, 
CeAVUA eJLaph.UA, a fox, UuZpeA vuZpeA, a bottle-nosed whale, 
Hypen.oodon ampuZZatuA, were found (op.cit. pp. 156—157).



The stratigraphy is somewhat confusing (cf. Brögger 1900— 
1901, pp. 320—321, footnote 2). Judging by the faunal compo­
sition and the known stratigraphy in the area, there is no doubt 
that the black-coloured clay is older than the shell-bed. The 
stated varvity is apparently non-annual. The most probable expla­
nation is that the clay unit has slipped over the shell-bed in a 
landslide.

26. Hultekärr. In a ditch in the centre of a northeast—south­
west-orientated valley, about 650 m NNE of Hultekärr, a 10 cm 
thick shell layer was observed during the surveying. The valley 
is situated in a vast and fairly flat bedrock plateau between 100 
and 125 m above sea level. The valley floor lies about 110 m 
above sea level. The shell layer was found in clay at a depth of 
0.9 m. The clay was overlain by 20 cm of fen peat.

Besides shells and shell fragments of HtaticJil.a OXCtÄC-U, Hta- 

teJila aHCttaa add<lvaJLl<LYli>iA, and UyttHuA cduJitA, some small 
shells of Macoma baJötica were recorded. According to the geologi­
cal map sheet Uddevalla (Lindström 1902), shells have been found 
at Sågmon, 2.5 km northwest of Hultekärr. The locality lies 125 m 
above sea level in a relatively flat area of bedrock. In the 
vicinity of Uddevalla this is the highest-situated locality of 
shells. No information is given in the map description and check­
ups in the area has been unsuccessful.

Locality 27. In a ditch about 650 m southwest of lake Bjursjön a 
5 cm thick sandy shell layer was observed in clay at a depth of 
0.7 m below the ground surface, which lies about 80 m above sea 
level. The uppermost 0.4 m consist of fen peat. Shell fragments 
of MijttluA cdulÅA dominate, HiatdLUa shells are common, and a few 
shells of Tfiophon tnunc.aX.UA and Macoma calcanea occur.

The locality is situated in a narrow and moderately steep­
sided valley in which ran the former narrow-gauge railway to 
Bengtsfors. The valley borders on a military area to the east. 
These two circumstances imply a warning that shells found surfi- 
cially in the valley may be transported by man.
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Fig. 28. Location of the shell deposit south of Råhagen, locality 
28. Only about one cubic metre of mostly sand remains on the bed­
rock. View towards the small tributary valley to the northeast. - 
— Photo CF 1975-02-24.

28. Råhagen. At the southern end of a gently sloping bedrock, a 
small deposit accumulated where a minor valley from the northeast 
joins the narrow, north—south valley between Råhagen and Samne- 
röd, locality 2. The latter is situated about 500 m southwards. 
The height is about 95 m above sea level.

In 1968 sandy shell layers, 0.3—0.5 m thick, occurred close 
to the bedrock. During a visit in 1972 only small remains were 
visible. Fig. 28. The shell layers had originally been covered by 
0.5 m sand and were also underlain by sand. About 30 m south­
wards, glacial clay is found in the valley.

Shells of HiateJULa and Mya iA.unc.ata dominated the deposit. 
Very few fragments of MgttZu6 cduJLL^ and Baianuå karmcAX. were 
visible.

Shell samples have been radiocarbon age determined.

Locality 29. About 700 m SSW of Groröd, locality 14, Fig. 18, a 
0.5 m thick shell-bed is found below 2.5 m of sand on the east 
side of a minor road. The locality is situated in the upper part



of a narrow passage in a bedrock ridge. The bedrock ridge about 
75 m above sea level separates a sand field in the north about 55
m above sea level and a small sand accumulation 70 m above sea
level in the south. The minor road is cut down almost to bedrock. 
At the foot of the bedrock ridge an overgrown old cut can be 
seen. There are no signs of shells in this cut. In the northern 
sand field surficial shells are to be found in patches. They may 
be underlain by shell-beds.

The shell-bed consists of stratified shell layers composed of 
sand, silt, and small shell fragments.

A shell sample has been radiocarbon age determined.

30. Risån. Several remarkable finds were made along the west
bank of the Risån river during the construction of the railway
bridge on the Uddevalla—Vänersborg line. The original surface 
was about 65 m above sea level, water level is about 55 m above 
sea level.

Stratigraphy according to Erdmann (1868, pp. 155—156):
0 — 0.3m Sand
0.3 — 1.9 m Yellow sandy, varved clay
1.9 — 5.7 m Black clay with an abundance of shells.

The stated varves are to be regarded as non-annual structures.
The faunal composition was like that of locality 25, with the 

addition of Leda caudata, Leda myaJLLi, HojtLca gfioe.nlandU.ca, 

AAtafute. éuJLcata, and Pcctcn ^LiZandUcua. Sidenbladh (1870, p. 87) 
claimed that 0-i>th.ca shells had been found in the clay. This bi­
valve makes great demands upon clean water, salinity and tempera­
ture. When the oyster inhabited the west coast in Holocene times, 
it is doubtful whether these favourable conditions were prevail­
ing in this locality. As no detailed information is given, human 
disturbance of the find cannot be ruled out.

Subfossil skeletal parts were recorded at a depth of 6 m below 
surface. Unfortunately, the greater part of them were destroyed. 
The remains were determined in the abstract by Kinberg as prob­
ably belonging to a bear and a whale (Erdmann 1868, p. 157). 
However, Holst (1902, p. 9) later claimed that the skeletal parts 
referable to a bear had been misinterpreted.
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31■ Lane Ryr. An area of about 40 square metres of shell layers 
in clay was exposed during a foundation laying in September, 
1970, about 100 m northwest of the Lane Ryr church. The locality 
was situated about 55 m above sea level on the east bank of the 
Bäveån river.

In the cross section towards the river there were no signs of 
shells or shell fragments. About 50 m east of the foundation bare 
bedrock is exposed. The church stands about 70 m above sea level.

Stratigraphy, in cm, in the east cross section:
0 — 100 Alluvial fine sand

100 — 150 Blue-grey Värmland clay
150 — 190 Sandy shell layers, 3—5 cm thick, embedded in

clay. The exposed length of layers was almost 10 m. 
The shells were only little eroded

190 — 260 Bluish Skagerrak clay continuing downwards 
One shell of VondJLandLa OACutica was observed

Side-plates of BatanuA kanmovi, shells and large shell frag­
ments of H-LatcJlÅa oa.cjLLc.ol, and MyLLZuiA cduJlxA dominated, but not 
to the extent that is usually observed in sections of shell 
layers, which on the other hand has a considerably less exposure. 
Other identified species were Bu.ccx.nim gn.0cnZandLLcum, Bu.CCA.niM 
undcutum, A^tarctc boh.coJLU>, AAtcvctc clLLptica, Cktmyx> Lilandlca, 
HlateJULa ooicutLca uddcvallcnAXA, Macoma caJLcooica, and Mi/a txanca- 
ta.

32. Futten canal. Several finds of shells and vertebrate skele­
tal parts were made in clay during the 1867—68 construction of 
the Futten canal between the lakes of St.Hästefjorden and Ö.Häs- 
tefjorden. The present water level of the canal lies 62 m above 
sea level.

Shells from this locality of Buccinum Qftocnlandlcum, Ncptunca 
dc^pccta, SL.pho IcutovLcua, S-ipho togathm, Tnophon clathAoJaUi, 
and CypJU.na Li-iancLica are kept at the Swedish National Museum of 
Natural History in Stockholm (Hägg 1947, p. 472 and 1952, p. 
133).

According to Sidenbladh (1870, p. 83) the following subfossil 
finds of marine vertebrates were made in the clay from west to 
east along the canal:



Skeletal parts of three almost complete harp seals, PagopinxZuA 
gnoentandUc.UA, at a depth of 6.8 m, found in 1867.

A skeleton of a codfish, Gad.UA mon.in.ua, at a depth of 4.5 m.
A skeleton of a harp seal, PagopkttuA gnoe.nlancUc.UA, at a 

depth of 2.4 m found in 1868.

In addition, a vertebra of a bearded seal, EntgnathuA banba- 
tuA, is recorded by Kinberg (1869, pp. 15—16).

In the clayey mud at Ö. Hästefjorden, 17 skeletal parts are 
recorded of a man, a lynx, an elk, and a swan (Sidenbladh 1870, 
p. 83). The finds are of Neolithic age or later.

Skeletal parts of two of the harp seals have been radiocarbon 
determined.

33. Mynningsmossen. Shells of AAtanXe sp. are recorded at a 
depth of about 2.5 m at the east side of the bog Mynningsmossen 
(Sidenbladh 1870, p. 88). The locality is situated almost 7.5 m 
above sea level.

According to the field logbook the shell deposit at Millings- 
mossen (the former name) was dominated by shells of kAtarcte. 
Shells of SaXsicava and TeJUUna and shell fragments of WqiUtuA and 
BatanuA were also observed. The shells were found in clay below 
peat.
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Area south of Kroppefjäll, localities 34^36

South of Kroppefjäll range of hills a narrow fissure valley runs 
almost east—west. The morphological features are shown in Fig. 
29.

The valley separates a hilly area, which lies above 150 m 
above sea level to the north, from a moderately flat bedrock 
plateau, 100—125 m above sea level to the south. The highest 
part of the valley floor, which also forms the watershed boundary 
between the Skagerrak Sea and the Vänern basin, lies 85—90 m 
above sea level in the eastern end of the valley. The highest 
shoreline has not been determined in the area but is assumed to 
lie about 150 m above sea level (Freden 1974, p. 54).
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Fig. 29. Main morphological features of the northwestern part of 
the map sheet Vänersborg NO. The southern end of Kroppefjäll hill 
is situated north of Lake Rådanesjön. East of the lake, the even 
lowlands of the Precambrian peneplain can be seen and to the 
southwest lies a bedrock plateau with a low relief. The southern 
continuation of the map and an explanation of symbols is shown in 
Fig. 5. Numbers refer to descriptions in the text.

The fissure valley, occupied by Lake Ellenösjön and other 
lakes, runs westwards to Munkedal, where it joins the north— 
south valley of the Örekilsälven river, which debouches into 
Saltkällefjorden. The western part of the valley lies within the 
map sheet Vänersborg NV, which has not been surveyed. Shell de­
posits several metres thick are known in the area northeast of 
Munkedal (Svedmark 1901, p. 48). They are situated about 65—75 m 
above sea level. The famous Dais Ed delta, which forms part of 
the Skövde terminal moraine zone, is located in the north part of 
the Örekilsälven valley. It seems that the melt-water discharge 
from Dais Ed created more favourable conditions for the mollusc 
fauna in the Munkedal vicinity than the restricted water circu­
lation in the east transverse valley. As shell deposits are 
known from the present shoreline up to about 125 m above sea

________________________________________________________________________________



level on the map sheet Vänersborg NV, there are reasons to do 
another special paper when the area is surveyed.

In the area around the southern end of Kroppefjäll range of 
hills, shell-bearing sediments have been observed on both sides 
of the fissure valley and along the perpendicular fault scarp to 
the Precambrian peneplain, see Fig. 29. No shell-banks are known.

On the geological map Rådanefors (Karlsson & Wahlqvist 1870) 
finds of "North sea and arctic molluscs" are indicated in the 
vicinity of Lake Rådanesjön. All these localities are situated 
below 100 m above sea level and were probably accidental observa­
tions in ditches, etc. Inquires have been made in the area and 
then only sporadic finds of shells were known by the residents.

The occurrences of shells described below are of insignificant 
extension, but interesting from geological and zoological points 
of view. Two of the localities, nos. 34 and 35, have been known 
since the surveying in the 1860's.

Place names used refer to the geological map Vänersborg NO 
(Freden 1974).

34. Vassalen. A 15 cm thick shell layer in clay is situated on 
the northern bank of the river Flagerån, about 150 m northeast of 
Lake Vassalen. The locality lies about 100 m above sea level 
south of a small bedrock hill. There are no signs of shell layers 
in the southern riverbank.

The shell layer is silty and dominated by small shell frag­
ments. Shells of HlatelZa ojictiaa, HlateJila an.ctd.ca udde.valle.n- 
&JUi, and Macoma caZcan.e.a were identified. The deposit was spotted 
with blue and violet from shell fragments of MytdJLui, e.duLLt>.

35. Hovsjön. About 100 m north of Lake Hovsjön a similar shell 
layer in clay was exposed in a ditch. Besides MytttuA and HtateA- 
la, shells of Modtola modLioliU, Mya tnuncata, and barnacles were 
observed, some of which are kept at the Swedish National Museum 
of Natural History in Stockholm (Hägg 1952, p. 132). The locality 
is situated almost 100 m above sea level.

36. Stadsängen. The highest-situated locality known of shells in 
the map area of Vänersborg NO lies east of Stadsängen in the 
broken bedrock morphology of the southern Kroppefjäll hills. The
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highest shoreline in the area is estimated at about 150 m above 
sea level (Fredén 1974, p. 54). About 125 m above sea level a 10 
cm thick and two metres long shell layer was found in glacial 
clay on the east side of a ditch along the main road to Stigen. 
The shell layer was situated at the bottom of the ditch, about 
1.5 m below surface. The shell layer is underlain by clay, at 
least one metre thick.

The shell layer was characterized as silty clay with shell 
fragments, gravel and sand particles. Thick shells of HiaieJULa 
0A.ctA.ca and Mt/a tA.uncai.CL uddcvatZcniti were recorded, as were 
shell fragments of BalanuA CAcnatua and cduLca .

Shells of Hiaictta were collected for radiocarbon age determi­
nation .

Faunal composition

Knowledge of the faunal composition is based primarily upon in­
vestigations of the four great shell-banks east of Uddevalla, 
localities 1—4. The species described below reflect part of the 
animal life in the area during the time interval when it served 
as an important connection between the basins of the Skagerrak 
Sea and Lake Vänern. Species found in shell deposits of solely 
Holocene origin in the Uddevalla region are excluded in the list 
below, as their occurrence is posterior to the development of the 
Vänern basin.

The faunal list is divided in two chapters, invertebrates and 
vertebrates.

Invertebrates

The shell deposits at Bräcke, Kuröd and Kapellbacken have been 
investigated several times. Faunal lists have been published by 
Jeffreys (1863), Thudén (1866), De Geer (1910a), and Odhner 
(1927). Before the Samneröd shell-bank was ruined in 1969 Dr An­
ders Warén had accidentally examined the vertical walls in the 
deposit (Figs 13—-15). Waren's investigation is very important as



it was the last one that could be made in the region. The remains 
of the great shell-banks do not allow further meaningful examin­
ations. Like the few deposits, still untouched, they are small 
and reflect only part of the fauna.

The faunal composition differs from one locality to another 
and from layer to layer. Single species may be represented by a 
few shells within a limited range. Finds have been made acciden­
tally and species reported from one locality may have been pre­
sent in others. When Nordmann (1906) visited the Kuröd shell-bank 
he observed three species not recorded previously or since. 
Wardn's investigation of the Samneröd shell-bank increased the 
number of identified species by five bivalves and eleven gastro­
pods. Some of the recently recorded species are not hitherto 
known from any other place in Sweden. When comparisons are made 
with the former lists, allowances must be made for the extent of 
the former reference collection and the then established tax­
onomy. Of course, old works require correction in the light of 
later advances in knowledge. However, the faunal characteristics 
of the four great shell-banks (1—4) are more or less identical. 
Our knowledge of the Late Weichselian marine fauna in Sweden is, 
to the greater part, based upon the investigations and obser­
vations of these four deposits.

In the old days no distinction was usually made between the 
different shell deposits. Shells were ascribed to the "Uddevalla 
shell-banks", or the finding-places were mixed-up. During the in­
vestigations of the Kapellbacken deposits, De Geer (1910a, p. 
1152) called attention to erroneous locality labelling in the Ud­
devalla museum. At the Swedish National Museum of Natural History 
in Stockholm several thick shells of Cyp>tina Z^Zandica, are 
labelled Bräcke, Uddevalla. The combination of names is fairly 
puzzling, since this bivalve has never been listed in any 
description of the Bräcke shell-bank. Bräcke, however, is not an 
unusual name.

The frequency of subfossil occurrence is subjective and influ­
enced by the state of the shell-banks during the surveying. These 
estimates also reflect the frequency figures given by De Geer, 
Odhner and Warén (the latter by personal communication). As men­
tioned above, the association of species differs from place to 
place and from layer to layer.
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All specimens found in the Samneröd deposit were identified by 
Anders Warén. The information about the species from deposits at 
Kapellbacken, Bräcke and Kuröd is from De Geer (1910) and Odhner 
(1927) if not otherwise stated. It should be noted that De Geer's 
list of identified species from the stated "Kuröd shell-bank" has 
been corrected to refer to the Bräcke shell-bank, see above. 
During the geological surveying additional species were found in 
the distal parts of the shell-banks and in shell-bearing sedi­
ments in the Bäve valley.

In addition to the listed species, Sp-uiCPib-Ui sp. (PoZycka&ta) 
and Hon.neA.0. sp. (Bxyozoa) have been reported by Odhner (1930, p. 
503). The land slug Patula Kotandata. (renamed Vli>c.UU> notundatuA) 
found in the Kapellbacken deposit (Odhner 1927, p. 83) is most 
probably recent or sub-recent. In all probability, shells of the 
bivalve AAtcuvte. moYVtagiU. may be added as the species is fairly 
common in the shell deposits around upper Göta River.

E c. k inode.timata

S&iongyloc.<LYvtno£uA dAoebachzn6<u>
EohlnuA dAoenbadizniAsS

Numerous spines have been found in the deposits at Bräcke, Ka­
pellbacken and Kuröd. Ringström (1928, p. 8) reports an abundance 
of shells of EdllnuA at a depth of 8.2 m in the Kuröd shell-bank.

Bsiac-h-iopoda

VaMUna ^uptigejia 
UaldkeÄmia AzptigeJia.
One shell has been found by Odhner (1927) in the Kuröd deposit.



T eAebn.ateJtJta tpiX* b eAgemÅd davidson
One shell recorded by Thudén (1866) from a deposit at Kapellbac- 
ken.

- 68 -

PolyplacopkoA.a
AmphineuAa

lAchnockcton a£buA linné 
Lopkytau, albums 
TAachy demon albtu

Valves have been found in the Kuröd and Samneröd deposits.

loYiieeJtJta maAmoAea FABRICIUS 
BoAeoekiXon mamoAevu>

One valve found in the Samneröd deposit.

Ga&tn.opoda

ACÅAAOL eichAidlti MÖLLER 
ACsUviOL bOAeaJLLi> BECK 
SeaJta boxealiA 
SeaJtcwia boAeaJLu>
Sc.aJtanÅa eAchAickti.
Two shells in the Kuröd deposit were identified by Odhner (1927).

Aemaea AubeJtla fabricius 
Je.cX.uAa nubeJUta

A few shells were recorded in the Kuröd and Samneröd deposits.

Aemaea viA.gi.nea MULLER 
lecXuAa vOiginea
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This gastropod has been found in the Kapellbacken deposit, 46 m 
above sea level.

Alvania mlgkzLiZ stimpson

Albania cwmcwLa MIGHELS & ADAMS 
Ci.ngul.a aaAtanza 
Onoba ccu>tane.a

This gastropod is known from the deposits at Kapellbacken, Kuröd 
and Samneröd.

Amaiviop4-u> <u>landica gmelin

The species is fairly rare as a subfossil. It is found in the 
Bräcke (Brögger 1900—1901, p. 315), Kuröd and Samneröd deposits.

ApowikcuA p&åpe£.e.cant linné

During the surveying one specimen was found in a ditch in the 
southern part of the Samneröd deposits. It is known from the 
Kapellbacken deposit at 16 m above sea level (Brögger 1900—1901, 
p. 322). The gastropod is frequently found in deposits of Holoce­
ne times.

A^tynÅA no-iacm gould

It is rare and only found in the Samneröd deposit.

Bzla kobdttl VERKRUZEN 
BoJLa vÄJviduZa sars

One shell is recorded from the Kapellbacken deposits (Hägg 1950, 
p. 358).

BeJia fMQulata. TROSCHEL
This gastropod is identified only in the Kuröd and Samneröd 
deposits.



BeAA.ngj.u6 tuAUoni bean 
ChA.y-6od.omu6 tunUoni 

Fu6U6 tuAUoni 
Jumala tiuvtonl

A few shells of this gastropod were found by Odhner in the Ka- 
pellbacken and Kuröd deposits and by Brögger (p. 315) in the 
Bräcke deposit.

BZttium n.eXUcuZatm da costa
Shells were common in the Kapellbacken deposits at 34 m above sea 
level (De Geer 1910a) and 16 m above sea level (Odhner 1927). The 
species is common in Holocene shell deposits.

SuecUnm canaZUculaUm hisinger
One complete shell was found in 1889 in one of the Kapellbacken 
deposits. An incomplete specimen was recorded by Hisinger (Hägg 
1925) at locality n Tusendalersbacken in Dalsland, west of lake 
Vänern.

Buc.cÅ.nm glacUaZe linné
One shell found in the Bräcke deposit (Brögger 1900—1901, p. 
314). The identification is questioned by Warén.

BuccUnm gA.oenla.ndicm chemnitz
Before 1930 this species was the only one listed of BuccUnm, De 
Geer (1910a, pp. 1166—1167) stated, however, that varieties of 
B.undcutm were included. Brögger (1900—1901, p. 314) claimed 
that the dominating BuccUnm species in the Bräcke shell-bank was 
not B.g A.oenlandUcm, but a related species.

BuccUnm kydUophanm Hancock
Two shells from Kuröd and one from Kapellbacken are known (Hägg 
1950, p. 357).
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Buccinum hydnophanum data

One shell recorded from Kuröd and one from Risån (Hägg 1950, p. 
357).

Buc.cu.num Habn.cxdofic.nAe. reeve

Three shells, recorded from the Kapellbacken deposits, have been 
identified by Hägg (1950, p. 357). The identification is ques­
tioned by Warén.

Buccinum mcfUdionaHc harmer

Several shells have been identified in the Samneröd shell-bank.

Buccinum teAAacnovac beck

It is only identified in the Samneröd deposit.

Buccinum undatum LINNÉ
This is the most common gastropod in the area. The species is not 
listed until 1930 when Odhner (p. 502) points out that it occurs 
abundantly (cf. 8. gn.0 cnlandicum). Shells have been radiocarbon 
dated.

Buccinum undatum conoicdum sars

One shell is recorded from the Kapellbacken deposits (Hägg 1950, 
p. 35).

CapuHacmaca n.adiata sars glacialiA odhner 
Capulacmaca glaciaJUA

Several subfossil finds have been made in the deposits at Kapell- 
backen and at Kuröd.

CoIua iAlandicuA chemnitz 
Sipho iAlandicuA

This gastropod is only known from the Samneröd deposit.



Colu* togotuA MÖLLER 
SÄpho togatu*)

One specimen is identified in the Samneröd deposit and one among 
the shells from the Futten canal (locality 32).

"CycZoAtxma" sp.
Subfossil shells are known from the Kapellbacken deposit 16 m 
above sea level.

Homalogyn.a atomu* philippi 
OmaJLogyn.a atomu*

This has only been found in the Samneröd deposit. Its supposed 
rarity may be due to its small size, 0.5—1.0 mm.

Lacuna cLLvcvUcata fabricius 
Lacuna v-Lncta Montagu
Some shells have been found in the deposits at Kapellbacken and 
at Kuröd.

Lcpcta caeca MULLER 
Lcpcta cocca
Shells of this relatively deep-water gastropod have been found in 
the deposits at Kuröd and at Kapellbacken, especially at 46 m 
above sea level.

Littontna littoKca LINNÉ
In the Kapellbacken deposits at 34 m and 46 m above sea level, 
shells are very common. Specimens are also reported from the dis­
tal part of the Bräcke shell-bank (Brögger p. 321). This 
gastropod invaded the coast in Holocene times.
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LCUonlna obtuåaXa LINNÉ
Subfossil shells are only found in the Kapellbacken deposits at 
26 m and 68 m above sea level. This gastropod usually occurs in 
Holocene deposits.

LCUonXna obtuAaXa paULiaXa say 
LCUanÅna paJUdaXa

The paJULLata. form is low-arctic with its southern limit at nort­
hern Norway. It is very rare in Late Weichselian deposits.

LCUonlna 4axaJJJLlt> nxuLU maton 
LCU.ofU.na fiudLu>

One shell has been found at Fridhem (locality 22) during the 
geological surveying and some shells are recorded from the Ka- 
pellbacken deposits at 16 m above sea level. The gastropod is 
common in Holocene deposits.

LanaXla poJULida broderip & sowerby 
LunaXla gfioznlancUca BECK

A few shells were found in the deposits at Kapellbacken, Kuröd 
and Samneröd.

MafigafUt&å aJLgo.nX.oXa gould 
Wax.gojuXoA otivacza brown

Very rare as subfossil. The species was found and identified by 
Nordmann (1906, p. 83) during a short visit at the Bräcke shell- 
bank.

McjigoJuXzA kzJCicXna fabricius

It is moderately common in the Kapellbacken deposit below 26 m 
above sea level and rare at higher levels. Nordmann (1906, p. 83) 
has identified the species in the Kuröd deposit.



MaKgoKitcA undulata sowerby 
UokqoaXXca QKoe.nJLayidu.da gmelin

Very rare as a subfossil. It is identified in the deposits at 
Samneröd and at Kapellbacken, below 42 m above sea level.

MocJULcAÅa coAtulata Möller
Shells of the gastropod are moderately common in the deposits at 
Kapellbacken, Kuröd and Samneröd.

Noaau KeXiculaXa linne 
NaA4a>u.uA kcXX.cuIoX.ua
One shell was found during the geological surveying in the north 
deposit at Skäldalen (locality 18) at about 50 m above sea level, 
and 6 specimens are recorded from the Kapellbacken deposit at 34 
m above sea level. This gastropod is common in the deposits of 
Holocene times.

Ncutica o^Xyua gmelin 
NaXuca cJLouao broderip & sowerby 

The species is moderately common in most of the shell deposits.

Natica bathi/bi friele

The find in the Samneröd deposit is the only subfossil of N. baX- 
hybi recorded in Scandinavia (Warén, personal communication).

Ncptunca anXXqua LINNÉ 
Ncptunca dcApccta LINNÉ 
Fuaua deApccX.UA

Subfossil shells are not very common. A few specimens were found 
at Kuröd (Nordmann 1906; Odhner 1927) and in the Kapellbacken 
deposit at 16 m above sea level (De Geer 1910). This gastropod is 
also recorded from the Futten canal (locality 32). During the 
surveying of the geological map sheet one shell was found at Älje 
(locality 20).
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Ncptuma doapccXa tonnata gould
During the surveying one shell, identified by Warén, was found in 
the deposit SSE of Skäleryr (locality 9).

Onoba acuZe.a gould 
önofaa aActtca loven 
Onoba ^axattZta möller

The species is only recorded from the shell deposits at Kuröd and 
at Samneröd.

Pcjuinyta uZvaQ pennant 
Hydjiobla uZvac

Subfossil shells were common in the Kapellbacken deposits below 
50 m above sea level. The species may have inhabited the coastal 
areas already in Late Weichselian times.

PliCA^-UAUU) kJlÖyOXl MÖLLER
Stpho kntiyexi
One shell is known from the Kuröd shellbank (Hägg 1950, p. 357).

PltcviiuauA ZatoAtc.ua möller 
Stpho ZatQJvic.ua>

This gastropod is rare as a subfossil and is found in the depo­
sits at Kuröd and at Samneröd. The species is also recorded from 
the Futten canal (locality 32).

PtatanuZa Ztmnotdoa
Shells of this gastropod have been found in the deposits at 
Kapellbacken and Kuröd.

PunctujieJZZa noachtna linné
Shells have been found commonly in the deposits at Kapellbacken, 
Kuröd and Samneröd.
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RZ66oa tncomptqua alder

This small gastropod, 3 mm, is only recorded from the Kapellbac­
ken deposit, at 16 m above sea level.

R-öi-éoa mmbn.ana.cza ADAMS
Six shells are found in the Kapellbacken deposit 34 m above sea 
level.

Rt66oeZZa opaZtna Jeffreys 
Jc^n.cy6tna opaJZtna

One speciemen in the Kapellbacken deposit at 28 m above sea level 
was identified by Odhner (De Geer 1910, p. 1165).

SoZaAteJZZa ob-icuuia bcZJZa friele 
SoZasUMa ob-åcun.a couthouy bzlla sars

One shell has been recorded from the Kapellbacken deposits (Hägg 
1950, p. 35) and one, from the Samneröd deposit.

Tuopkon cJZatkn.atu6 linné 
Tn.ophonop6t6 cZathn.atu6

The species is common in the Kuröd deposit. In the whole area it 
is less common than T. tn.uncatu6.

Tn.ophon tn.uncatu6 ström 
Tn.opkonop6t6 tn.uncatu6

This species and Bucctnum undatum are the most common gastropods 
in the shell deposits. Large shells, about 35 mm high, are obser­
ved in the dredged material at Älje (locality 20).

TunUteZZa communU risso 
TiwcteJZZa tcncbna

The gastropod was found in the Bräcke deposit during surveying. 
It usually occurs in Holocene deposits.
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Uzluiina vzlutina muller 
VeJtutina lazoigata pennant

Shells are recorded from the Kapellbacken and Kuröd deposits.

Lamzllibnanchia

Acanihozatidia zdninata LINNÉ 
Caxdium zchinaium

During the surveying one shell was found in a thin layer of 
shell-bearing sand north of the Ramseröd shell-bank (locality 13) 
at a level of 40 m above sea level (Brögger, p. 322).

This mollusc is common in Holocene shell deposits.

Anomia zpkippium

Subfossil finds of Anomia zpkippium recorded from the Kapellbac- 
ken deposits above 46 m above sea level should be changed to 
Anomia paieJUii^onmi6 (Warén, personal communication).

Of 16 shells of Anomia zpkippium identified by Nordmann (1906, 
p. 83) in the Bräcke shell-bank, at least 7 specimens belong to 
Hzizn.oanomia -6quamuZa ac.al.zaia (Kaj Strand-Petersen, personal 
communication).

Anciiza iilandica linné 
Cypnina iAlandica

Shells were found in 1868—1869 during the construction of the 
Futten canal (locality 29) (Hägg 1947, p. 472; 1952, p. 133). 
Shells are known from the Kapellbacken deposit at 16 m above sea 
level (Brögger 1900—1901, p. 323). The mollusc is very common in 
Holocene shell deposits.



A-6toAtc boAcaLU chemnitz 
Tnldonta boAcoJLU sars 
AAtaAtc aActtca GRAY 
A-étcuitc conjiugata brown 
A* tant c AemtAuZcata leach

Shells of this bivalve are fairly common in the whole region.

Attantc cncnata gray 
A^tantc co^tata

One shell was identified by Odhner in the upper part of the 
Kapellbacken deposit at 16 m above sea level.

Aétantc clLLpttca brown 
A&tOXtc C-OmpMAACL LINNÉ 
A-itantc bank&tt leach

The species is less common than A. boAcaJLiit but is to be found 
throughout the whole region.

Attantc sulcata da costa
The species is recorded from Risån (locality 30).

Bath.yaA.ca glactaLU gray 
An.ca glactaJLii*
Two shells from the Kapellbacken deposit at 16 m above sea level 
are known.

CzAa^todcma cdulc linne 
Cojidtum cdalc

Shells have been found at the Kapellbacken deposits at 46 m and 
34 m above sea level; in the distal part of the Bräcke shell-bank 
(Brögger 1900—1901, p. 321); and, during the surveying, in 
shell-bearing sand layers situated below 50 m above sea level in 
the Bäveån valley.

The species is very common in Holocene shell deposits.
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Clalamy-6 XAlandXcuA muller 
Pe.cX.zn lAlandlcuA

Shell fragments of this bivalve are moderately common throughout 
the whole area. Large shells, about 10 cm in diametre have been 
observed at Älje (locality 20). The diametre generally varies 
between 5 and 7 cm.

EHAÄA ZHAÅA LINNÉ
During the surveying shell fragments were found surficially in 
the south part of the Bräcke deposit. This mollusc occurs usually 
in Holocene deposits.

HeXzn.oanomXa Aquamula acuZzaXa linné 
A nomXa acuJizaXa 
Anomia Aquamula

A few shells have been found in the shell-banks at Kapellbacken, 
Bräcke and Samneröd. See also Anemia zphXppXum.

HiaXzlla an.cXica LINNÉ 
SaxXcava cuicXXca 
SaxXcava n.ugoAa
Elongated and rather regular shells are very common in almost 
every shell deposit. Usually the shells are thick, but below 
about 70 m above sea level many of the shells are notably thin­
ner .

HXaXzULa an.cXXca uddzvallznAiA Jeffreys 
Scuotcava an.cXXca uddzvallzn^X^
Shells of HXaXeJlla an.cXu.ca uddzvallznAXA are characterized as 
short and thick to very thick, usually irregularly developed 
shells. This shell form is very common in the shell deposits, 
especially in those which are situated above 70 m above sea 
level, where the shells often represent more than 75 per cent of 
the total number of shells.



Lu.cA.na boxcatU LINNÉ 
Lu.cA.noma boxcaLU
The species is reported by De Geer (1910, p. 1178) and Brögger 
(p. 322). It was found superficially at the Kapellbacken deposit 
16 m above sea level. The bivalve is known from Holocene depo­
sits .

Macoma baJU.hA.ca LINNÉ 
TcJUUna balthica 
Tettina pxoxMna

The species is found in the Kapellbacken deposit at 70 m above 
sea level, at Marieberg (locality 25) and at Risån (locality 30).

Macoma caZcaxca gmelin 
TcJULina clacaxca 
Tcttlna tabulota
Shells of Macoma caJtcaxca are moderately common in the whole 
area.

Modiola6 modiolui) linné 
Mytitu* modÅJtuA,

The species is known from Kasen (locality 24) and Hovsjön (loca­
lity 35). The horse-mussel has a shell similar to Mydctuå cdutU, 
except that the shell is usually more reddish and the surface 
structure differs slightly. It can only be properly identified if 
the umbo is found in good condition. Consequently, shell frag­
ments of Modiola modUotuA can hardly be distinguished from those 
of MytAJLuA cduLLi. The presence of the horse-mussel is probably 
underestimated in the shell deposits.

Montacuta sp.
Subfossil fragments are reported by De Geer (1910, p. 1178) from 
the Kapellbacken deposit at 16 m above sea level. The find was 
superficial and made together with other Holocene molluscs.

- 80 -
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Mu4eulu4 di&eosu linne 
Modiolasiia dit>ecssi4
Shells are common in the Bräcke, Kuröd and Samneröd deposits. 
According to Odhner (1927) shells are common in the Kapellbacken 
deposits though the species is not listed by De Geer (cf. MlliCU- 
lu4 lae.vi.Qata.

Mu4eulu4 laevigata 4u.b4tsu.ata gray 
Csienella laevigata 4tsiiata 
Modiolasiia diicosvi laevigata

According to De Geer's list, shells of Csienella are moderately 
common in the Bräcke and Kapellbacken deposits. The species is 
not listed elsewhere. On the other hand, ModioloJiia di&cosu, (see 
Mu4Culu4 di4eosi4) is reported from the Kapellbacken deposits by 
Odhner. In older literature these two names seem to be synony­
mous. In the Samneröd shell-bank, however, Warén has identified 
shells of both species

Mya tsiuneata LINNÉ
Subfossil shells of Mya tsiuneata are common in most deposits.

Mya tsiuneata linne uddevaJULen4i4 Hancock
Subfossil shells are moderately common in the whole area but to a 
lesser extent than Mi/a tsiuneata.

Myti£u4 eduli4 linné

Shell fragments are more or less common in all deposits. Intact 
shells are very rare in shell deposits but they are accidentally 
found in glacial clay. As the species is found in clay about 25 m 
below the highest shoreline, it is obvious that it invaded the 
area close to the retreating ice (cf. Hjort & Funder 1974).



Nuculana minuta MULLER 
Leda minuta 

Leda caudata

It is recorded only from Risån (locality 30).

Nuculana pennula MULLER 
Nuculana pennula coétigena leche 
Leda pennula

Shells of Nuculana pennula have been found in several deposits.

Nuculana tenuis ex.pant>a reeve 
Nuculana tenuli Mont, expan^a HANCOCK 
The species is only found at Samneröd.

Guinea eduLU linné

Four shells have been recorded in the Kapellbacken deposit at 34 
m above sea level. A doubtful find (Neolithic?) is reported from 
Risån (locality 30). Oyster shells are common in Holocene depo­
sits .

Panvicandium ovale sowerby 
CaA.dlum datum

Two shells are recorded from the upper part of the Kapellbacken 
deposit at 16 m above sea level (Odhner 1927). The species is 
moderately common in Holocene deposits.

Pontlandia anctica gray 
YoldUa an.aLi.ca

A few shells have been found in the deposits at Kapellbacken, 
Kuröd and Samneröd. Individual shells are fairly common in gla­
cial clay.

- 82 -
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Tlwiada papyn.ac.za POL I 
Tfoiaoia phoAcotina lamarck

A few shells are recorded from the Kapellbacken deposit at 16 m 
above sea level (De Geer 1910a). Shells of this bivalve occur in 
Holocene deposits along the west coast.

TkyaA-Oia llcx.ua6 a montagu

AxJjlUA &lcX.U06UA

Shells reported as T.^Z.CXU06a have been found at the Kapellbacken 
deposit at 46 m above sea level. Until a closer examination of 
the shells is made the occurrence of the species in the shell 
deposits is uncertain.

ThyoAln.a goulcLi philippi

Shells have been identified in the Samneröd deposit.

VolcLia hypcn.bon.ca torell 
Lcda myaLu,

The species is recorded from Risån (locality 30).

VolcUeZla picutcuna verril & busch nana m. sars 
VolcLia nana

The species is only found in the Samneröd deposit.

VolcLicUla pUglda torell 
PonXJLandia pUglda 

VolcLia favigida

The species only found in the Samneröd deposit.

VolcLiclla Icntlcula MÖLLER 
VontlancLia Icnticula 

VolcLia pygmaca glbbota

Shells are only found at Kuröd and Samneröd. The limited observa­
tion of this mollusc in the shell-banks is due not only to its
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small size, as it is also rare in observed cuts in the Skagerrak 
clay.

Ivipkaza cjuApata linné
Subfossil shells of ZÄApkaza CAAApata are rare in the region. A 
few have been found in the deposits at Kuröd and Kapellbacken 
(16, 42 and 68 m above sea level). Though the species is of a 
non-arctic character it existed along the coasts of north Jutland 
about 14 000 years ago (KROG and TAUBER 1974).

Cfiu.4tac.za

Balan.UA balanuå linné 
BaZanuA poacatuA
Parts of shells are not very common in the area.

BalanuA cAznatuA bruguiere
Almost complete individuals and side-plates are moderate common 
in the whole area.

BalanuA haimznt linné
Finds of side-plates are very common in the area, especially 
below 100 m above sea level. Large plates, 10—12 cm high, have 
been found at localities 8, 16, 20 and 22.

CoAonuZa diadzma linné
The species has been found in the Bräcke shell deposit (Odhner 
1930, p. 505).

VznAuca AtAozmZa muller
The species is common from the deposits at Bräcke, Kapellbacken
and Kuröd.
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SponQ-cae

Suberute* montalb-idiu
The species has been found in the deposits at Kuröd and Samneröd.
Tketya manium
Finds have been made in the deposits at Kapellbacken (Odhner 
1930), Kuröd and Samneröd. At Gunnarsberg, southeast of the 
Futten canal (locality 32), needles have been found in clay at a 
depth of 0.6—0.9 m. They were, with some hesitation, identified 
as Thetya Uiantum (Fristedt 1884).

Vertebrates

In the Uddevalla region a great number of subfossil skeletal 
parts have been found. Except for archaeological sites no other 
locality in Sweden can stand comparison with the subfossil finds 
in the Uddevalla area. Listed below are not only finds from the 
shell deposits but also individual finds made in clay. All ver­
tebrates have existed more or less contemporaneously with the 
invertebrate fauna. In addition to the listed species it should 
be noted that several unidentified subfossil skeletal parts from 
the Uddevalla shell-banks are registered at the Museum of Natural 
History in Göteborg. Hopes are entertained about the presence of 
at least two more species of Cetacea, see below. Excluded from 
the list are subfossil finds of vertebrates of Holocene age (cf 
localities 25 and 32).

Reviews of all finds in Sweden of seals and tooth whales were 
published by Lepiksaar in 1964 and 1966 respectively. A review of 
subfossil finds of arctic whales and seals in Sweden was pub­
lished by Freden in 1975. In the latter review a series of 
radiocarbon age determinations is included.

During the mining of the shell-banks at Bräcke, Kuröd and 
Kapellbacken, several skeletal parts were said to have been 
observed, but they were spoiled. Ringström (1928) made an attempt 
to register all subfossil finds made during the 1926—1928 quar- 
ring of the deposits at Kapellbacken and Kuröd. A presentation.
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including comments regarding the AÅJtu. conditions, would in­
crease the value of this project. When it was closed about 40 
finds had been recorded. Ringström had found four of them.

To encourage the workers' interest, finds were rewarded ac­
cording to their scientific importance (Lepiksaar, personal 
communication). From this follows that information about finding- 
places of most of the finds were built on details given by "fi­
nancially motivated" workers. Ringström described finds of cod, 
ling, white whale, killer whale, harp seal, grey seal, and land 
vertebrates such as sheep, cow, horse, elk, and reindeer.

As mentioned in the faunal list below, skeletal parts of a 
haddock were mistaken for the teeth of a killer whale. Only a few 
of Ringström's 12 finds of harp seals are acceptable without 
question.

It is, however, the finds of the domestic animals that are 
sensational. If authentic, they would be of an age before man is 
known to have inhabited the coast and from a time when the region 
was an inhospitable archipelago. Zoologists question the purity 
of the finds. The Swedish problem may be characterized as a 
Piltdown mystery in miniature.

Ringström (op. cit. p. 9) was sceptical about the skeletal 
part of a sheep. He points out that in the Kuröd shell-bank, as 
in most of the other shell-banks, old holes have been filled in 
through the years; and at this site even a small watercourse is 
known to have been filled in.

The find belonging to an elk skeleton was found through a 
screening procedure at Kuröd. The original finding-place is, 
thus, unknown. The skeletal find of a cow was made at the bottom 
of the pit at Kapellbacken. Ringström described both finds as 
unusually well kept, with no signs of wave-washing.

In the summer 1927 three vertebrae from a horse were found by 
workers at Kuröd. Ringström examined the stated finding-place and 
declared that the indicated layer was primary (in modern langua­
ge, one might say bingo for the discoverer). On the other hand. 
Ringström described the vertebrae as conspicuosly non-eroded.

The finds of the domestic animals were, with some difficulty, 
confirmed. Unfortunately, the finds were treated for preservation 
with an organic liquid and are thus unsuitable for radiocarbon 
age determination.
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When the Samneröd rifle ranges were rebuilt in 1969 skeletal 
parts of domestic animals only were delivered to the Museum of 
Natural History in Göteborg via the Uddevalla museum. Some of 
these zoologically worthless finds were radiocarbon dated. A 
skeletal part of a cow (St 4240) and a skeletal part of a goat 
(St 4241) both yielded ages younger than 250 years.

This result was not surprising. Apart from relying upon the 
workers, who must have seen a chance of additional income, it is 
difficult to distinguish between primary and secondary layers 
when only small vertical parts of a shellbank are visible. There 
are no zoological or geological doubts that these finds of land 
vertebrates are secondary, and they are therefore omitted.

The species listed below give an idea of the Late Quaternary 
vertebrates in the Uddevalla region and a subsequent reconstruc­
tion of their evolution. Characteristics of the vertebrates are 
given in the Index.

T etzoAtzi, bone fishes

GaduA mon.ln.ua, cod
Two vertebrae of different specimens have been found in the Kuröd 
deposit (Ringström 1928, p. 5). One of them was found at a depth 
of 8.2 m in the lower part of the shell-bank. Skeletal parts of 
cod have also been found in the Bräcke shell-bank Jägerskiöld 
1941, p. 10). During the construction of the Futten canal (loca­
lity 32) a skeleton was found in clay at a depth of 4.5 m.

Me£anogn.armuA aegle^inuA, haddock 
GaduA aegHe^inuA
From the Kuröd shell-bank two finds have been described by Ring­
ström as teeth of a killer whale, 0n.cin.UA on.ca. Later these finds 
were checked by Dr Henrici at the Museum of Natural History in 
Göteborg and identified as the lower, thickened parts of the 
cI.eJXlM.um of a haddock (Nybelin 1941, p. 10 and Fig. 2).
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Mo£va molva, ling
Three connecting vertebrae were found in the Kuröd shell-bank at 
the same place, 8.2 m below the ground surface, as was one of the 
cod vertebrae found by Ringström (1928, p. 5).

Ptnnipedia, seals

BJU.gnath.in bcuibatuA, bearded seal
Two finds of the bearded seal are recorded in the area. One, 
OAtnagaZuA, is labelled "the shellbanks of Uddevalla", and the 
other, a vertebra, was found at the Futten canal (locality 32).

HaZtchoeJiUA gnypuA, grey seal
Skeletal parts are known from the Bräcke, Kuröd and Ramseröd 
(locality 13) shell-banks. One find labelled "Porsen" originates 
from the Älje (locality 20) area. The recorded subfossils have 
been eroded by wave-washing, implying that the skeletal parts 
have been in a beach position and are thus younger than the 
concerned shell-banks.

One skeletal part is radiocarbon dated.

PagophiluA grioe.nZancLic.LU>, Greenland seal, harp seal 
Several finds have been made in the shell-banks at Bräcke and 
Kuröd. At least three of them have been identified without ques­
tion (Lepiksaar 1964), p. 262).

At the Futten canal (locality 32) four almost complete skel­
etons have been found in clay at various depths. Parts of two of 
the skeletons have been radiocarbon dated.

Puu>a hiApida, ringed seal
This species is the most common of all subfossil finds of seals 
in Sweden. In the Uddevalla shell-banks no less than 57 finds of 
at least 21 individuals are recorded (Lepiksaar 1964, p. 264). 
Skeletal parts of the ringed seal have also been found in clay at 
Frändefors (Fredén 1975, p. 47).
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C e t a c e a, whales

At the Museum of Natural History in Göteborg there are several 
finds of unspecified whales from the Uddevalla area. Although the 
Greenland right whale, Balacna myAdLceX.UA, has not been identi­
fied in the region, one can assume that the species was present, 
as it is the most common subfossil find of arctic vertebrates in 
western Sweden. Finds of the barnacle Cotionula dXadema indicate 
that even the humpback whale, MegapXcsia nodoAa, occurred in the 
area (Odhner 1930, p. 505).

VeJLpklnapteA.uA Icucoa, white whale
Skeletal parts of different individuals have been found in the 
deposits at Bräcke and Kuröd (see Fredén 1975, p. 28). One ver­
tebra has been radiocarbon dated.

Bubalacna AWcdcnbofigXX, the Swedenborg whale
A find of buJLJLa OAAca, earlier identified as referable to a 
Greenland right whale, was found in 1932 in the Bräcke shell-bank 
(Nybelin 1946).

Lage.noJikyn.drMA aX.bXn.OAtuA, white-beaked dolphin
One vertebra found in the Kuröd shell-bank (Nybelin 1953, p. 3; 
Lepiksaar 1966, p. 16). Skeletal parts of this species have also 
been made in Holocene shell deposits along the west coast.

Pkocacna phoc.ae.na, common porpoise
One find from the "Uddevalla shell-banks" is recorded (Nybelin 
1938).
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Can.nZv on. a, beasts of prey

TkaZcu>4an.c£o-!> mantttmuA, polar bear 
UruuA mantttmuA
From the Bräcke shell-bank, part of an upper left arm bone is 
recorded (Jägerskiöld 1933, p. 91) and also a tooth (Jägerskiöld 
1937, pp. 9—10). From the Kuröd shell-bank part of a right 
shoulder blade (Jägerskiöld, 1933, p. 91) and of three rib frag­
ments (Nybelin 1953, p. 2) are known. The recorded find at Risån 
is questionable, see description of locality 30.

Ant-LodactyZa, hoofed animals

Ranq-i^QJi tan.am.duA, reindeer
Finds are recorded from the Kuröd shell-bank (Ringström 1923, p. 
10; Jägerskiöld 1933, p. 92; Nybelin 1941, pp. 9—10). The rein­
deer is known to have lived in ice-free areas in Denmark during 
Late Weichselian times (Degerböl and Krog, 1959).

A v e 4, birds

Somatcnta moZZtAA-una, common eider
Skeletal parts have been found in clay underlying the shell-bank 
at Samneröd (Hansson 1970, p. 14). The find is the oldest one of 
a bird from the Weichsel deglaciation. The presence of eider is 
not surprising, considering the then rocky archipelago and good 
supply of food (mainly MytZZuA cduZtA), which would have suited 
the species very well.
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Summary of fauna

In Fig. 30 a brief outline of the number of species and their 
present zoogeographical distribution is given. As most shells are 
found in secondarily position it is wise to limit far-reaching 
ecological conclusions.

Even if the bedrock today is bare, one can assume that when it 
was sea bottom there were patches, hollows, and fissures with 
clay and sand, thus providing different kinds of soft and hard 
substrata for the molluscs. Due to the hilly landscape, favour­
able hydrographical conditions for faunas requiring different 
kinds of salinity, nature of bottom, batymetrical conditions, 
etc., may have existed synchronously in a limited area. On the 
other hand, it is obvious that certain patches have been 
favourable for assemblages during several hundreds of years; 
though, at least, the batymetrical conditions changed gradually 
with the land uplift.

In the zoogeographical characteristics in Fig. 30, it is clear 
that an arctic to arctic-boreal fauna dominates the faunal compo­
sition of the shell deposits. Most of the recorded species today 
prefer a water depth of 30—50 m.

Despite the fact that the gastropods are the most numerous in 
species, no gastropods are known higher than 75 m above sea level 
or in the Skagerrak clay. Shells of Hi.<xtzJLLa. OA.cdu.ca, Mya tnunca- 
ta and of their varieties addc\}a&Le.YU><Lt>, shell fragments of 
WytjJLa6 cduJLLt>, and side-plates of one or two barnacle species 
are found up to about 25 m below the level of the highest shore­
line. Valves and complete shells of VondJiandia OJicJcLca and of 
MytdZai cdvJLLis have been recorded in Skagerrak clay. The species 
mentioned above are supposed to be the first shell-bearing in­
habitants of the area after deglaciation.

With the exception of Z-Oipkaea CAÄApcuta, all recorded species 
with a present boreal to lusitanian distribution are found less 
than 55 m above sea level, and they are abundant at less than 45 
m above sea level.
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a ab abl b bl total
INVERTEBRATES

EdrU.no dzAmata - - - - 1 1
Bnachiopoda. 2 - - - - 2
Polyplac.opkoA.oi - 2 - - - 2
Ga^Viopoda 21 16 1 8 7 53
LamMUbAanckla 13 7 5 4 9 38
Ca uAtac&a - 1 3 1 - 5
Spongi-ae. 1 1 “ 2

37 27 9 13 17 103

VERTEBRATES
TeEeo-itei - 2 - 1 - 3
P innJLpzdUa 3 - - 1 - 4
Cetacea 2 - - 1 1 4
CaAniooAa 1 - - - - 1
AnXUodacXyia - 1 - - - 1
Avei 1 1

6 4 - 3 1 14

Total 43 31 9 16 18 117

Fig. 30. Present distribution of the species recorded in the 
Uddevalla region, a = arctic, ab = arctic—boreal, abl = arctic— 
lusitanian, b = boreal, bl = boreal—lusitanian.

Radiocarbon measurements

Thirtynine radiocarbon determinations have been carried out, 
mostly on shells of H-iatMa, see Fig. 31. It must be pointed out 
that the datings only reflect whent the particular animal lived 
in the concerned area. As most of the shell deposits have been 
exploited, it is difficult to collect in A-itu. shells from a 
complete stratigraphy for radiocarbon measurements. Excellent 
possibilities were at hand in the lower part of the Samneröd
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Lab. no LOCALITY Lat. N SPECIES Frac Age in years S c" Apparent 
age of 

sea water

Total Corrected ages

St tion BPtstat. err. V.. PDB in years B.R B.C.

5013 1. KAPELLBACKEN 5 If 20' 11* 5f Chlamys islandica 2 10 855 i 235 ♦ 10 10 8651 235 8 915 235

5014. 3 10 915 * 220 - 0.4 - 400 0 10 915 ♦ 220 8 965 * 220

4753 2. SAMNERÖD 58* 21' 11* 58' Buccinum
Hiatella 1 10 575 * 200 - 4.0 - 400 - 65 10 510 i 200 8 560 1 200

4.749 7. ÄSPERÖD 58" 20' 11* 58' H/at el la 1 10 195 t 130 - 45 10 150 i 130 8 200 4 130

4750 2 10 180 t 130 - 4.0 - 400 - 60 10 120 i 130 8 170 4 130

5224» 8 SE SKÄLERYR 58* 23' 12* O' Hiatella 1 10 545 t 135 ♦ 35 10 580 i135 8 630 i 135

5225 2 10 060 i 155 ♦ 40 10 100 ♦155 8 150 t 155

5226 3 10 680 ♦ 130 ♦ 1.7 - 400 ♦ 45 10 725 ♦ 130 8 775 4 130

5227 9. SSE SKÄLERYR 58° 23' 12* 0' Hiatella 1 10 355 ± 140 ♦ 55 10 410 ♦140 8 460 i 140

5228 2 10 515 1 150 ♦ 60 10 575 ♦ 150 8 625 I 150

5229 3 10 365 t 125 ♦ 2.6 - 400 ♦ 55 10 420 1 125 8 470 i 125

4449 13. RAMSERÖD I 58* 21' 12* 0' Hiatella 1 10 125 ♦ 180

4443 layer n 1 10 625 ± 170

4444 n 2 10 625 ♦ 210

4447 layer in 1 10 235 ♦ 165

4448 m 2 10 195 1 220

5230 16. STÄMMEN 58° 21' 12* 2' Hiatella 1 10 835 ♦ 135 ♦ 45 10 880 * 135 8 930 1 135
5231 2 10 730 t 215 ♦ 45 10 775 ♦ 215 8 825 ♦ 215

5232 3 10 995 ♦ 140 4- 1.9 - 400 ♦ 5 11 000 ♦ 140 9 050 4 140

5221 18.SSE SKÄLDALEN 58* 21' 12* 2' Hiatella 1 9 860 t 125 ♦ 55 9 915 1125 7 965 i 125

5222 2 10 035 1 110 ♦ 55 10 090* 110 8 140 110

5223 3 10 230 i 125 ♦ 2.6 - 400 ♦ 55 10 2851 125 8 335 * 125

4754 19. SKÄLDALEN 58° 2f 12* 2' Buccinum undatum 1 9 340 t 135 - 4.9 - 400 - 70 9 270 l 135 7 320 1 135

5233 22. FRIDHEM 58° 21' 12* 4' Hiatella 1 10 425 t 145 0 10 4251145 8 475 1 145

5234 2 10 150 ♦ 155 0 10 1501155 8 200 i 155

5235 3 10 540 1 120 - 0.7 - 400 0 10 540*120 8 590 i 120
4751 28. S RÄHAGEN 58“ 22' 11* 58' Mya truncata 1 10 995 * 200 - 3.4 - 400 - 30 10 9651 200 9 015 1 200

4752 & Hiatella 2 11 480 ♦ 200 - 75 11 405 1200 9 455 * 200
3963 Mya truncata 1 11 395 t 175 - 25 11 3701 175 9 420 i 175
3964 uddevallensis 2 11 200 t 170 - 70 11 .30 t170 9 180 1 170

3965 3 11 170 t 175 - 80 11 095 1175 9 145 ± 175

3966 4 11 080 1 170 - 5.1 - 400 - 85 10 9951 170 9 045 4 170

4450 29. S GRORÖD 58“ 21' 12* 0' Hiatella, Trophon, 
Balanus 1 10 790 i 185

4445 36. STADSÄNGEN 58* 33' 12* 5' Hiatella 1 11 450 t 210

4446 2 11 240 i 400

6654 Hiatella. Mya 1 11 565 * 320 * 0.7 - 400 ♦ 25 11 5901 320 9 640 * 320

6655 Mytilus 2 11 090 t 175 0.5 400 ♦ 20 11 110 t 175 9160 t 175
6656 Balanus sp.

3 11 400 i 115 0.6 400 ♦ 25 11 425t 115 9575 1 115
6657

4 10 830 * 130 * 1.2 - 400 ♦ 30 10 860t 130 8910 t 130

Fig. 31. Radiocarbon age determinations of shells in the Udde­
valla area.

deposit (locality 2), but, unfortunately, the intact remains were 
ruined before anything definite was done.

For the purpose of an easy-to-grasp comparison, the localities 
below are described and annotated in four age groups.

Shells older than 11 000 years

28. South of Råhagen. The shells were collected in 1970 and 1972. 
On the first occasion only thick shells of Mlfa tn.uncata uddev<x£- 

were sampled. During the second visit a limited amount of 
thick shells and shell fragments were available. It was imposs­
ible to assign the collected shells to a specific shell layer.
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The dated samples are attributed to the deposit as a whole, which 
is itself considered restricted in time.

36. Stadsängen. The locality is situated about 25 m below the 
highest shoreline. When the shell layer was deposited, the bathy­
metrical conditions were such that later more than one metre of 
glacial fine clay could accumulate. The Trollhättan terminal 
moraine zone lies about 5 km west of Stadsängen and at a distance 
of 10 km northeastwards the Levene terminal moraine traverses the 
landscape.

Samples were collected on two occasions. As the locality is 
situated at a relatively high level between two ice marginal 
deposits, the result of the dating is very important. Apparantly 
the first sample, collected in 1973, was too poor to give a good 
result. Not until the summer of 1978 were there good opportuni­
ties for an additional sampling — the ditch had then been 
cleared and the water level was low. Because of the importance of 
the dating a careful sampling was made. Only relatively large and 
thick shell fragments of BaZanuA sp., HZaZeJLZa, Mya and MytZZuA 

were collected. Though four fractions were dated, it is obvious 
that the whole shells were contaminated. The mean value of all 
six radiocarbon determinations give an uncorrected age of 11 200 
years B.P.

Shells between 10 600 and 11 000 years

The dated shell samples overlap in a time span of 10 600-10 800 
years B.P.

1. Kapellbacken. From a storage box labelles "Pecten islandicus. 
Kapellbacken" at the Swedish National Museum of Natural History 
in Stockholm, seven shells , relatively thin and 8—9 cm high, 
were used for radiocarbon age determination. No correction for 
the storage effect has been made. No information about strati­
graphy or exact finding-place is available. This bivalve is 
recorded from almost all of the Kapellbacken deposits.

13. Ramseröd. Shells and shell fragments of HZdteZZa were sampled 
in layer II as marked on Fig. 21. It should be noted that the
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central part of the Ramseröd shell-bank is withdrawn, which means 
that the dated sample had a moderately distal position. In con­
trast with the Skäleryr deposit (locality 8) layer II is charac­
terized by numerous small shell fragments and in contrast with 
the shell deposit south of Groröd (locality 29), layer II is 
clayey. All three faunas seem to have been more or less contempo­
raneous; the conditions of sedimentation are different.

16. Stämmen. In this shell-bank there were no problems in samp­
ling, ÅM A-ctu, thick shells of H-Lat&iZa at a depth of one metre 
below surface. The altitude of the locality is similar to SSE 
Skäldalen (locality 18), see below. It is interesting that the 
two shell-banks, which have different stratigraphy and faunal 
composition, also show a marked difference in age.

29. South of Groröd (locality 29). One sample for radiocarbon age 
determination was taken 700 m south of Groröd in a sandy shell- 
bed below 2.5 m of sand. All dug-out shells (few) and shell 
fragments of Tn.opkon, H-Late&lta. and side plates of BaianuA harm&u. 
were used.

Shells between 10 300 and 10 600 years

Datings from four localities are found in this time span. One is 
from the easternmost shellbank, locality 22, and one from the 
westernmost, locality 2, but one. The distance between these 
localities is almost 6 km.

2. Samneröd. The sample was collected in small remains of undis­
turbed layers very close to the southwest end of the bedrock 
hill. At a depth of slightly more than one metre below the orig­
inal surface, 46 m above sea level, mainly large shell fragments 
and some shells of HiatoJULa and Bucct.num were chosen.

8. Skäleryr. Thick shells of HÄateJila were collected at a depth 
of about 1.5 m below the supposed original surface (63 m above 
sea level) of the shell-bank.
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9. SSE Skäleryr. Thick shells of HiateJUia. were collected surfici- 
ally (60 m above sea level) in one 10 m long furrow of the culti­
vated field. The radiocarbon-dated sample from the other Skäleryr 
shell-bank, locality 8, see above, was taken at a depth of 1.5m. 
The datings of the two nearby localities do not overlap.

22. Fridhem. In the remains of the shell-bank thick shells of 
HiatdULa. were collected by digging at the bottom of the pit about 
1.5m below the supposed original surface 70 m above sea level.

Shells between 10 000 and 10 300 years

Samples from three localities. The placing of locality 13 in this 
group of datings is somewhat uncertain.

7. Äsperöd. Due to a sparse occurrence of thick shells and large 
shell fragments of tUcuteJila the collecting range was wider than 
usual. The samples were taken in the north (proximal) wall of the 
bank with a collecting area of 3 m in length, 0.2 m in height and 
depth.

13. Ramseröd. The samples of HloutiMa shells and shell fragments 
in layer I and III were collected in areas as is shown on Fig. 
21. The horizontal sampling depth was about 0.2 m. The two sam­
ples are regarded as being of about the same age, as supported by 
stratigraphy.

18. SSE Skäldalen. The radiocarbon dated, moderately thick, 
shells of HiateJUa, were collected in a vertical wall in a small 
pit, where the shell-bank thickness was slightly more than one 
metre, Fig. 24. The samples shells were taken close to the under­
lying bedrock. Compared to the fauna of the contemporaneous 
datings this shell-bank has a high frequency of gastropods.

Shells between 9 000 and 10 000 years

A vertebra of a white whale and one of a grey seal, both found in 
the Bräcke and Kuröd deposits, have been previously dated (Fredén
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1975, p. 14, p. 28, pp. 57—60). No information about the finding 
circumstances is at hand. The vertebrae showed distinct erosion 
marks from beach processes. The obtained ages, 10 160±380 and 
10 170±215 resp., are almost identical. However, the statistical 
error amplitude is quite high, and the finds only reflect the 
presence of each species some time between 9 600 and 10 200 years 
ago (a correction of -250 years included).

19. Skäldalen. The youngest radiocarbon age determination derives 
from shells of the gastropod BuccUnum undcutum collected in the 
small pit of the shell-bank near the river Bäveån. The age shown 
is for fraction 1. By comparison with deviations for fractions 2 
and 3 of other samples, an addition of a few hundred years is 
probably called for.

Among the gastropods in the pit several shells of Ndi-da n.&LL- 
culata were observed. This species requires higher water tempera­
ture than the fauna of the Uddevalla shell-banks and is generally 
found in shell deposits of Holocene times. Obviously, this part 
of the Bäveån valley was a marine creek at the time and the mouth 
of Bäveån river was situated some km further north.

Summary of shell deposits in the Uddevalla region.

Shell deposits with a total volume of more than one million cubic 
metres have existed in the Uddevalla region. Most of them are 
situated in the valley between Uddevalla and lake Vänern, es­
pecially in the hilly area of the valley between two bedrock 
ridges which are perpendicular to the valley. All shell deposits 
are found away from the central and deepest parts of the valley. 
The shell-banks are located at crevices in the bedrock. Most of 
the large shell deposits are found between 55 and 65 m above sea 
level. The molluscs have had a living space between 60 and 85 m 
above sea level.

In hydrographical terms, the main part of the shell deposits 
are found in an area which has served as a water passage between 
fairly narrow straits westwards to marine conditions and east­
wards to shallow and brackish waters. These conditions were 
favourable to an abundant fauna flourishing during slightly more



98

than 1000 years in Late Pleistocene and very early Holocene 
times. Subfossil finds include more than 100 species of invert­
ebrates and more than 15 species of vertebrates.

The oldest dated shells, slightly more than 11 000 years, were 
collected in small deposits at relatively high levels, 90—125 m 
above sea level. As the deposits were small the molluscs habitat 
is limited in time and space. This means that the radiocarbon age 
determination is representative for the habitat as a whole.

Within a radius of 400 m at least three mollusc habitats have 
existed at different times during a time span of about 1500 
years. The composition of the shell deposit at Stämmen, locality 
16, indicates sedimentation in deep water and burial of shells of 
molluscs which lived almost 11 000 years ago. Sampled shells from 
the deposit at SSE Skäldalen, locality 18, 67 m above sea level— 
about the same level as the Stämmen locality—were about 800 
years younger. The shell deposit of Skäldalen, locality 19, 53 m 
above sea level, had a pronounced boreal-lusitanian faunal com­
position and sampled shells yielded a radiocarbon age of Late 
Preboreal times.

Radiocarbon datings of different samples from one shell-bank, 
locality 13, proves that good ecological conditions for a mollusc 
fauna have existed in this area for at least 200—500 years. The 
same circumstances are valid for the other shell-banks.

Considering the margin of error the radiocarbon age determina­
tions carried out on shells of arctic—boreal molluscs in the 
Uddevalla area overlap from about 11 500 to 10 000 years ago. Op­
timal conditions for the fauna prevailed for some hundreds of 
years about 10 500 years ago.

Most of the radiocarbon dated samples were collected in the 
remains of the upper part of the shell deposits, which means that 
they belong to the youngest part of the sequence.

SHELL DEPOSITS SOUTH OF LAKE VÄNERN

During deglaciation the southern part of the Vänern basin was 
connected with Skagerrak by several straits of different import­
ance for palaeohydrography, see Fig. 32. Cross-sections of the 
connections are shown in Fig. 33.
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The easternmost connection—the valley of the Säveån river— 
was insignificant, as the valley floor lies close to the level of 
the highest shoreline. The other deglaciated connections were 
very wide and deep in the then existing archipelago between the 
inland ice and the Skagerrak basin. The easternmost strait of any 
importance was the valley of the Mellbyån river. North of Lake 
Mjörn the valley is steep-sided and very narrow. The two Cambro— 
Ordovician table hills Hälleberg and Hunneberg have been pro­
nounced steep-sided islands during the marine stage of the Vänern 
basin. The westernmost connection was provided by the present-day 
lake Vänern outlet, the fault valley of the Göta älv.

The landscape is characterized by large areas of exposed bed­
rock and vast clay fields in the east part and in the main val­
leys, in which considerable sediment thickness, 30—100 m, is 
recorded.

The highest shoreline lies almost 135 m above sea level on 
Hunneberg hill (Digerfeldt 1979) and about 110 m above sea level 
at the northeastern part of Lake Mjörn (Hillefors 1969, p. 259 
Jutås delta). The Late Weichselian shore displacement curve at 
Hunneberg hill has been calculated to be about one metre per 
century; between 11 000 and 10 300 B.P. it is calculated to 3.3 m 
per century. A rapid increase of the gradient started in the 
beginning of Preboreal times, see Fig. 34.

According to von Post (1928, pp. 54—57) the Vänern basin was 
isolated some time before the beginning of the Alnus pollen-grain 
curve.

Preliminary results of a new investigation supports von Post's 
statement; this means that the isolation occurred about 9 000 
years ago. The determination of the rational A£nu2> pollen grain 
limit is questionable—should it be set at the first appearance 
of a continuous pollen grain curve or at the steep rise of the 
curve? Consequently the absolute age determination of the colon­
ization and development of alder is awkward, furthermore there is 
a discrepancy in ages carried out on gyttja samples and on peat 
samples (cf. Olsson & Florin 1980). One may summarize the present 
discussion as that the Vänern basin was isolated some time be­
tween 9 000 and 8 600 years ago. The gradient of the shore 
displacement curve on Fig. 34 may thus be corrected later. The 
altitude of Lake Vänern is about 45 m above sea level.
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LAKE VÄNERN
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20 km [lake Mjörn

Fig. 32. Orographic map of the area south of Lake Vänern, see 
Fig. 5 for explanation. Small letters as in descriptions in the 
text.

Surveys of the Quaternary deposits of the map sheets Väners­
borg SO (Freden 1984), Göteborg NO (Freden 1986) and Göteborg SO 
(Magnusson 1978), which areas are located west of Hunneberg— 
Mjörn, have recently been published. So far one shell-bank simi­
lar to those at Uddevalla has been found, locality j. Hålan. It 
may be noted that observations of shell-bearing clays in the 
vicinity of the upper Göta älv valley and south of Hunneberg are 
found to be moderately common. The statement includes local 
residents' oral reports of shells found in clay during digging of 
different kinds.
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Hunneberg hill

Göta
river

map sheet 
80 Lidköping SV -map sheet 88 Vänersborg SO
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« hHl

map sheet 8C Lidköping SV
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B Lake 
■ Anten map sheet ?C Borås NV

Fig. 33. Transverse sections of the former straits south of Lake 
Vänern at their maximum dimensions.

Descriptions of localities

With one exception the localities shown on Fig. 32 have at least 
two recorded species. The exception is St.Lärsbovattnet, locality 
b, as it is the highest situated locality.

At sites south and east of Hunneberg, individual shells have 
been found in clay at depths of several metres, mainly in connec­
tion with well diggings (Mohrén & Larsson 1974, pp. 72—76). 
Shells have also been found with subfossil skeletal parts of 
arctic whales and seals, see radiocarbon measurments. An essen­
tial feature in the distribution pattern is that most localities 
are situated west of the watershed between Göta River and Nossan 
River, the latter debouches into Lake Vänern.

Recorded molluscs and cirripeds are shown in Fig. 35.
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Hunneberg
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Fig. 34. Generalized shore displacement curves for Hunneberg and 
for Backamo, situated 30 km WSW of Hunneberg. The unbroken line 
is based on analyses of diatoms and radiocarbon determinations 
(Björck & Digerfeldt 1982b). From Freden (1984, Fig. 29).

Hunneberg 8 C Lidköping SV 4a

Shells of have long been known in the area; see locality
e, Eldmörjan. Recently Björck and Digerfeldt (1982a) have re­
corded finds of in silty sand in two lake basins on the
table hill Hunneberg. The recorded finds at Kroppsjön and Eke­
lunds Gransjö, 122 and 119 m above sea level respectively, at­
tract special attention by their stratigraphic position. The 
shells were found in a sequence of layers of silty sand, clayey 
silt, and silty clay, which was overlain by glacial clay. The 
finding depths were 6.8 and 4.2 m respectively. The described 
part of the clay sequence has been deposited close to the ice 
front, thus proving that MiftiluA has inhabited the area in the 
very beginning of deglaciation.

The shells have been radiocarbon dated.
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a. Funneshult 8 B Vänersborg SO 3f

In a narrow east—west-orientated valley shell-bearing sand is 
found about 90 m above sea level, some 600 m east to ESE of Fun­
neshult. Small, shallow, and totally overgrown pits in the wood 
speak of diggings in the old days. The remains consist mainly of 
small shell fragments, which occur in some tens of cm at a depth 
50—60 cm below surface. The sand is about one metre thick and is 
underlain by glacial clay. Shells have been radiocarbon deter­
mined.

b. St. Lärsebovattnet 8 B Vänersborg SO 3g

In the vicinity of Lake St. Lärsebovattnet, sandy and clayey 
shell layers dominated by MyttZuA fragments have been recorded 
(Sidenbladh 1870, p. 88). The finding-places are situated about 
110 m above sea level. According to Sidenbladh's field logbook of 
the geological map sheet, the pulverized, violet-coloured layer 
contained no perceivable species.

c. Smedstakan 8 B Vänersborg SO 3h

On the gentle slope southeast of Smedstakan a shell layer domi­
nated by' Mya has been recorded (Sidenbladh 1870, p. 88; Hägg 
1952, p. 144). According to the field logbook of the geological 
map sheet, shells of Mya tnuncata dominated, fragments of MyttluA 
and BaZanUA were also common. Individual shells of SaxÅcava and 
Bucctnum undatum were observed.

During the mapping of the geological map sheet Vänersborg SO 
(Freden 1984, Fig. 27), the following stratigraphy was recorded:

0
60
90

60 cm Gravelly sand.
90 cm Shell-bearing sand.

120 cm Sand underlain by glacial clay.

The locality is situated about 105 m above sea level in a 
small valley (crevasse) close to the eastern slope of a bedrock 
hill reaching almost 120 m above sea level.
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In small basins 1400 and 1550 m respectively ESE of Smedstakan 
(north of Garnviken), 5—10 cm thick shell lenses have been ob­
served at a depth of 50 cm in glacial clay. Both localities are 
situated at about 110 m above sea level close to bedrock hills.

The faunal composition of all three localities are shown in 
Fig. 35. Radiocarbon determination has been carried out.

d. Hjärtum 8 B Vänersborg SO lg

The small village of Hjärtum is situated at the north end of an 
about 60 m high and 1500 m long northeast—southwesterly moraine 
ridge on the west side of the Göta River valley. The direction of 
the ridge is the same as the main ice direction. The distal part 
of the ridge is connected with bedrock slightly more than 100 m 
above sea level. In the former large exposure on the slope west 
of the church, shells were observed in a 4—5 m thick glacial 
clay layer (Hillefors 1969, p. 169) overlain by two metres of 
wave-washed sand. According to Hillefors (op.cit.) the clay had a 
poorly-defined varve structure, a phenomenon which is common in 
the lowermost glacial clays of western Sweden. The ground surface 
of the ridge at the finding-place lies at about 85 m above sea 
level which is 40—50 m below the highest shoreline. The shells 
have been radiocarbon age determined.

e. Eldmörjan 8 C Lidköping SV 4a

At the outlet of Lake Eldmörjan, 96 m above sea level, a minor 
shell layer in clay (according to notification by Fries) was ob­
served during the construction work involved in lowering the lake 
surface (Sidenbladh 1870, p. 88; Hägg 1928, pp. 3—5; 1952, p. 
135). The locality is situated on the northwest edge of the table 
hill Hunneberg at the mouth of a depression running into the 
pronounced valley between Hälleberg and Hunneberg. According to 
Hägg no other locality is known in the interior with such a great 
number of species; cf. locality k. Ålanda below. Shells are com­
mon in the clayey substratum of the lake. Shells of My&LluA are 
recorded in nearby lake basins, see description to Hunneberg 
above.
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f. Åker 8 B Vänersborg SO 3i

During the construction of Trollhätte canal shells were collected 
by Hisinger west of the old, lowermost lock (Sidenbladh 1870, p. 
84, 88). The shell collection of Hisinger has been reviewed by 
Hägg (1925) .

The landscape is dominated by the steep-sided valley of the 
Göta River. The surface of the finding-place lies about 15 m 
above sea level.

g. Heden 8 B Vänersborg SO 2h

The locality, previously called Torpa, is situated about 500 m 
NNE of Heden (Lindström 1887, p. 58; Hägg 1952, p. 145). Today 
shell-bearing sandy layers about 50 cm thick are found at a depth 
of ca 2 m in a sandy-silty cliff along the rivulet southeast of 
the Kullhagen property. The surface level of the present finding- 
place is about 50 m above sea level. The shell-bearing layers are 
dominated by small shell fragments.

On the east clay slope of the Göta river, about 1 km WSW of 
Heden (Kalvhålan), a sandy shell-bearing layer, 2—5 cm thick, 
was exposed through a small landslide in December 1977. The 
layer, in which even gravelly particles were observed, was situ­
ated in clay about 2 m below surface, some 20 m above sea level. 
The thickness of the clay is estimated at slightly more than 5 m.

The faunal composition of both localities is listed in Fig. 
35. Shells from the exposed layer at Göta river have been radio­
carbon determined.

h. Ramsebacken 8 C Lidköping la

In 1972, when the Vislaån river was cleaned out and deepened, a 
large number of molluscs and barnacles were found about 600 m 
southwest of Ramsebacken. The finds were made in clay about 75 cm 
below the bottom of the river, which corresponds to some 5 m 
below the surrounding surface 75 m above sea level. The clayey 
shell layers are assumed to have been some tens of centimetres 
thick. The thickness and frequency of shells diminished from a
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small bedrock hill northwards along a distance of about 100 m. 
The locality is situated at the northern end of a quite narrow 
part of the Vislaån river. The landscape has a low relief.

The shells were collected by Mr Olle Ludvigsson at Sjuntorp. 
Shells have been radiocarbon determined.

i. Kullen 8 B Vänersborg SO Oj

In the narrowest part of the small east—westerly valley 450 m 
ENE of Kullen, two 10—30 cm thick clayey shell layers were found 
in a cleaned-out ditch during the geological surveying (Freden 
1984). The surface of the valley lies about 70 m above sea level 
and is bordered to the north and south by 10—15 m higher, be­
drock hills, The ditch runs in the centre of the valley.

Both shell layers were embedded in glacial clay at a depth of 
slightly more than one metre. The sequence along the ditch was 
moderately disturbed by human activity, which means that no exact 
information of the distribution pattern can be given. The shell 
layers may be characterized as limited zones of shell-bearing 
clay within the clay. Most of the shells were found individually, 
some complete bivalves occurred, and the strain of sand and grav- 
vel particles was very low. There was a horizontal interval of 
about 10 m, and there seemed to be a vertical difference of some 
tens of centimetres between the shell layers. The faunal compo­
sition of the shell layers differed.

The western shell layer was situated in the narrowest part of 
the valley (unconnected with firm ground) where the clay sequence 
gradually decreases to about one metre. The visible horizontal 
distribution was 7 m and the shell layer was dominated by thick 
shells of HiateJUa aA.ctico uddcvaJUtcnAiu. Transitional forms to 
the less common, thinner and more elongated shells of HiateJZo 
0A.cJu.ccL occurred.

The eastern shell layer, which had a horizontal length of 
about 10 m, was dominated by large, 3.0—3.6 cm, and thick shells 
of AUaxte boAeoUi. Even complete specimens occurred. Shells of 
A-itOAtc eJUU.pti.co were moderately common. In general, shells of 
At>taAte are quite common in the area northwest of Lake Vanderyds- 
vattnet (west of Lagmansered, Fig. 32). In addition to the AUoa- 
tc species, a few shells of Myo tAuncata, a few fragments of
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cduJLLi,, some 7 cm high side-plates of BalanUA haimCAU, 
and fragments of side-plates of BaZanui> CA&ncutuA were recorded. 

Two samples were radiocarbon dated, see Fig. 36.

j. Hålan 7 B Göteborg NO 9h

During the surveying of the Quaternary map Göteborg NO (Fredén 
1986) one shell-bank and small remains of another were found in 
the vicinity of Hålan (Brännefjäll). Both localities are situated 
about 50 m above sea level.

The shell-bank was deposited 350 m NNW of Hålan on the east 
side of a narrow valley running almost north—south. The water 
divide between two minor drainage systems lies just north of the 
shell-bank. The valley is surrounded by a bare bedrock topogra­
phy, which reaches 75 m above sea level a short distance east of 
the shell deposit.

The shell-bank has an estimated thickness of a couple of 
metres and forms a topographical feature of its own. As the de­
posit has not been used for some years no vertical walls are ac­
cessible, thus the stratigraphy is unknown. The shells are mixed 
with a large amount of pebbles and particles of sand and gravel. 
The original volume is estimated at about 2 000 cubic metres, of 
which about one-half still exists.

Small remains of the other deposit are found about 500 m ESE 
Hålan at the'southern slope of a minor valley occupied by a small 
stream. The original volume of the deposit was smaller than that 
of the shell-bank described above.

In the visible parts of the shell-bank the fauna was dominated 
by HiateZZa aA.cJU.ca. Side-plates of BaZanuA kaimcfU up to 8.5 cm 
high were common, as were shells of A&taxX.C boH.caZU6, AAtanUc 
eZZUptUca, HdaJcZZa okcJUco uddevaZZcn&Zå, Mgo tn.un.cata, and Mifa 
tnuncata uddcvaZZcnA'Ö4. One shell of Macoma caZcoJica, fragmented 
shells of MytUZu* cduLu,, and side-plates of BaZami* atenataå 
were observed. No gastropods were seen.

Samples of four species were radiocarbon dated.
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k. Ålanda 7 C Borås NV 6a

Along the east side of the partly narrow and steep-sided valley 
between the lakes of Anten (66 m above sea level) and Mjörn (58 m 
above sea level), three localities of shell layers in sand and 
clay were recorded during the geological surveying in the 1880's 
(Lindström 1883, pp. 53—54). From north to south they are:

Ålanda, north of Åsjön (Hägg 1952, p. 145).
Brobacka, three observations (Ibid., pp. 134—135).
Näset, close to Mjörn (Ibid., pp. 143—144).

During the zoological investigations of Lake Anten in 1911, 
shells of 13 species were found in bottom layers at a water depth 
of one metre (Odhner 1927, p. 96).

The number of recorded species in the area is not as great as 
in locality e, but the distance to the present sea shore is 
longer.

l. Torp 7 C Borås NV 6b
Hoberg 7 C Borås NV 7e
S.Härene 7 C Borås NV 8e

According to the field log of the map sheet Wårgårda (Fries 
1866), shells of M</£-c£lL6 eduLLi and VoZdLia atcXtca were found in 
clay at the former Torp brickyard in the Säveån valley. The sur­
face of the valley floor at Torp is about 70 m above sea level.

Shells of VoZdLta are also recorded at Hoberg (Hogberg), 2 km 
west of Vårgårda. The finding-place is situated about 90 m above 
sea level where the river Säveån makes a "U-turn", see Fig. 32.

According to field notes by Fries, a small lense of shell 
fragments was observed in an esker close to the S. Härene (Häre­
ned) church, 7 km north of Vårgårda. Only fragments of 
zduLCi were identified. The finding-place was probably within the 
glaciofluvial deposit at 105—110 m above sea level, 5 km north 
of Vårgårda in a tributary valley to the Nossan river valley. 
Obviously the find was made in clay on the slope of the deposit.
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m. Borydsjön 8 B Vänersborg Oh

In the small north-south valley occupied by the lake Borydsjön, 
56.5 m above sea level, shells have been collected in 1979 in the 
cleared-out clays from a recently made deepening of the outlet. 
The valley is narrow and pronounced in a hilly area.

Shells have also been observed about 1500 m further north in 
the same valley.

For radiocarbon age determination, see Fig. 36.

Faunal composition

The faunal composition of the described localities, are shown in 
Fig. 35. In addition to the listed species, individual shells of 
PonXZancLLa tznticuZa are known in glacial clay (Mohrén & Larsson 
1974, pp. 72—74). Except for A^tcovtz montagui and Lofia pytiamida- 

all the species in Fig. 35 are known in the Uddevalla region. 
The recorded find in Lake Anten (locality k) of Lona pyh.axtiLdaJLLi> 
is listed as BzZa pytiCUru.doJLu>. Recent finds of HÅ.atzlZa are in­
cluded in the older designation Saxicava.

Of the 35 species and varieties listed, two thirds have an 
arctic--boreal distribution. None of these molluscs have a pre­
ference for boreal—lusitanian conditions.

Radiocarbon measurements

In addition to the radiocarbon age determinations listed on Fig. 
36, comparisons are made to completed radiocarbon measurements 
(corrected by -250 years) of finds of marine vertebrates within 
the area. Location of the concerned finding-places are shown on 
Fig. 32.
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SPECIES
LOCALITIES

a b c d e f g h i i k 1 m

Gastropoda
Amauropsis islandica X
Beringius turtoni X
Buccinum groenlandicum X X X
Buccinum undatum X X X X X
Fusus despectus X X
Littorina littorea X
Littorina rudis X
Lora pyramidalis X
Lunatia groenlondica X
Natica clausa X X X X
Neptunea antiqua

Puncturella noachina
X

X X
Sipho islandica X
Sipho togatus X
Trophon clathratus

Trophon clathratus major X
X X

X
Velutina velutina X

Lamellibranchia
Astarte borealis X X X X X X X
Astarte borealis withami X X
Astarte elliptica X X X X X X X X
Astarte montagui X X X X X
Astarte montagui striata

Astarte sulcata

X
X

X

Leda minuta

Leda pernula costigera

Macoma calcarea X

X

X
X

X X X
Mya truncata X X X X X X X X X X
Mytilus edulis X X X X X X X X X X X
Pecten islandicus X X
Portlandia arctica X X
Saxicava arctica X X X X X X X X X X
Saxicava arctica uddevallensis X X X X X X X X

Crustacea
Balanus sp. X
Balanus balanus X X X X
Balanus crenatus X X X X X
Balanus hammeri X X X X X X X

Fig. 35. Invertebrates recorded at described shell localities 
south of Lake Vänern.

Shells older than 11 000 years

Hunneberg. Björck & Digerfeldt (1982a) have sampled shells of 
in lake basins about 120 m above sea level south of Eld- 

mörjan, locality e. The obtained radiocarbon ages were 11 700—11 
500 years (Lu 1903—04, 1906—08) with a correction for the res­
ervoir effect of -400 years. The shells of £tli are thus the
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Lab. no. 
St LOCALITY Lat N Long. E SPECIES Frac

tion

Age in 
years

B.P i stat.err.
S C,J 

%o PDB
Apparen 
age of

Total
corr

Corrected ages

B P b n
5636 ELDMORJAN 58° 21' 12° 26' Hi a tel la 1 11 145 ♦ 260 ♦ 0.2 -400 ♦ 10 11 155* 260 9 205 * 260
4900 N. HÅLAN 58° 6' 12° 13' Hiat ella arctica 1 9 935 ♦ 150 -25 9 910*150 7 960*150
4901 uddevallensis 2 10 125 ♦ 150 -0.7 -400 - 5 10 120* 150 8 170*150
4904 Hiatella arctica 1 9 970 * 125 0 9 970 ♦ 125 8 020 *125
4905 2 9 940 1 150 -30 9 910 ♦ 150 7 960*150
4906 3 10 230 ♦ 135 -0.7 -400 -20 10 210 ♦ 135 8 260*135
4902 Balanus hammeri 1 10 015 ♦ 160 -15 10 000 ♦ 160 8 050* 160
4903 2 10 200 ♦ 230 -2.7 -400 0 10 150 * 230 8 200 * 230
4907 Mya truncata 1 10 570 ♦ 150 ♦ 5 10 575 ♦ 150 8 625*150
4908 2 10 815 ♦ 140 -1.3 -400 -45 10 770 ♦ 140 8 8 20 + 140
4909 E.HÅLAN 58° 6' 12° 13* Hiatella 1 10 100 ♦ 155 - 5 10 095 ♦ 155 8 145*155
4910 2 10 070 * 150 -1.3 -400 -10 10 060 * 150 8 110*150
5369 KULLEN 58° 10' 12° 21' Hiatella 2 10 620 ♦ 150 0 10 620 ♦ 150 8 670*150
5370 3 10 810 ♦ 140 -09 -400 0 10 810 ♦ 140 8 860 i 140
5371 Astarte 1 10 605 i 160 ♦15 10 620* 160 8 670*160
5372 2 10 345 t 115 ♦20 10 365 ♦ 115 8 415 *115
5373 3 10 310 + 110 ♦ 0.3 -400 ♦15 10 325 ♦ 110 8 375 * 110
7266 SMEDSTAKAN 58* 17' 12* 9' Molluscs 1 10 960 i 125 0.0 -400 ♦ 15 10 975 i 125 9 025 t 125
7267 2 11 095 t 180 ♦ 0.1 -400 ♦ 15 11 110 i 180 9 160 t 180
7268 3 11 210 t 130 ♦ 0.1 -400 ♦ 15 11 225 t 130 9 275 ♦ 130
7316 SE SMEDSTAKAN 58* 17' 12* 9' Mollusc« 1 10 715 i 125 -04 -400 ♦ 10 10 725 t 125 8 775 i 125
7317 2 11 405 i 130 -0.7 -400 0 11 405 t 130 9 455 i 130
7237 FUNNESHULT 58* 15' 12* 0' Molluscs 1 11 270 t 135 -1.7 -400 -20 11 250 t 135 9 300 t 135
7238 2 11 320 t 185 -1 2 -400 -10 11 310 i 185 9 360 t 185
7239 3 11 445 s 135 -0.9 -400 - 5 11 440 i 135 9 490 t 135
7240 4 11 515 t 140 -0.2 -400 *10 11 525 t 140 9 575t 140
7241 5 11 750 t 330 -16.3 -400 -260 11 490 t 330 9 540 t 330
6875 RAMSEBACKEN 58* 12' 12* 26' Mya truncata 1 9 970 t 125 ♦ 07 -400 ♦ 25 9 995 t 125 8 045 t 125
6876 2 10 485 t 125 ♦ 1 5 -400 ♦ 35 10 520 t 125 8 570 ♦ 125
7036 Astarte 1 10 180 t 200 ♦ 0.7 -400 ♦ 25 10 205 i 200 8 255 t 200
7037 2 10 540 t 120 ♦ 12 -400 ♦ 30 10 570 t 120 8 620i 120
7040 Hiatella 1 10 845 t 125 ♦1. 1 -400 ♦35 10 880 t 125 8 930 i 125
7041 2 11 070 t 125 ♦ 2.0 -400 ♦ 45 11 115 i 125 9 165 t 125
7042 3 11 075 t 230 -3.2 -400 -45 11 030 i 230 9 080 i 230
6820 HEDEN 58*12' 12* 10' Molluscs 1 10 155 i 170 ♦ 1.0 -400 ♦ 30 10 185 i 170 8 235 t 170
6821 2 9 955 t 120 ♦ 5 2 -400 ♦too 10 055 t 120 8 105 t 120
7121 BORYDSSJON 58° 08' 12* 11' Molluscs 1 10 675 ♦ 125 ♦0 6 -400 ♦30 10 700 ♦ 125 8 850 * 125
7122 2 10 535 ♦ 120 ♦ 0.7 -400 ♦ 25 10 560 ♦ 120 8 610 i 120
7123 3 10 835 ♦ 105 ♦ 0 7 - 400 ♦ 25 10 860 ♦ 105 8 910 * 105
7124 4 10 785 ± 210 ♦1.0 -400 ♦ 30 10 815 ♦ 210 8 865 ♦ 210

Fig. 36. Radiocarbon age determinations of shells sampled south 
of Lake Vänern.

oldest known finds of marine animals in the southern part of the 
Vänern basin.

a. Funneshult. Shell-fragments of e.duJLu>, HlatM.a axcXJ.- 
C.CL, Mya tXU.YLC.oJia. and Natxca cZaa&a were dated. A mean value of 
the determinations carried out gives an age of about 11 400±185 
years.

A similar radiocarbon age, 11 590±180, was obtained from a 
skeletal part of a bearded seal, found at Lagmansered east of the 
Göta river valley, see Fig. 32 (Freden 1975, pp. 14, 39). Shells 
of Mya txuncata and BaJtanUA liarmext were recorded at the same 
locality.
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d. Hjärtum. In the clay at the Hjärtum deposit thick shells of 
Mt/a tA.anc.outa were collected by Hillefors (1969, p. 271) for 
measurement at the radiocarbon laboratory of Lund University. The 
mean value of two fractions (Lu 199, 200) is 11 165+108 years 
(Håkansson 1975).

About 7.5 km southwest of Hjärtum at Lake Rishagerödvatten 
(97.3 m above sea level) a skeletal part of a Greenland right 
whale yielded a age of 11 2001155 years (Fredén 1975, pp. 14, 
21—22). The find was made in clay at a depth of two metres. A 
skeletal part of the same species found at Essunga showed just 
about the same radiocarbon age, 11 245±100 years (op.cit., pp. 
14, 22). Shells of AUanutc coAAugata, Mya tAunccuta, Saxtcava 
0A.CuU.ca and TzZZina Zouta were found together with the skeletal 
parts.

e. Eldmörjan. Accessible duplicate shells of HtatcZZa (labelled 
Saxtcava AugOAa) were radiocarbon-dated. The shells, which were 
fairly thin, had been kept at the Museum of the Geological Sur­
vey. Only one fraction was carried out due to the limited amount 
of usable material. The age shown is not corrected with respect 
to storage effect.

c. Smedstakan. Shell fragments of HtatcZZa, Mt/a and UyttZoA were 
sampled for radiocarbon dating.

At the locality southeast of Smedstakan, called Garnviken, 
shells and large shell fragments of HtatcZZa aACuUca, Mya tnunca- 
ta, and BctZanuA CAcnatuA have been dated. Apparently the shells 
were contaminated. The two dated fractions do not overlap. The 
expected age would be about the same as for Smedstakan.

h. Ramsebacken. An assemblage of HtateZZa (Saxtcava) inhabited a 
small bedrock hill about 11 000 years ago. Obviously the place 
had good requirements for molluscs as it was later inhabited by 
other species, see below.
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Shells between 11 000 and 10 500 years

i. Kullen. Mostly thick shells of HicUeZla collected in the wes­
tern shell layer. Additional dating below.

j. Hålan. Moderately thick shells of Mya tuincata, collected sur- 
ficially on the shell-bank; further radiocarbon determinations 
below.

m. Borydsjön. Thick shells of HiateZLa ancdUca addzvcMe.Yi6^U and 
Mya tfiuncata were sampled for radiocarbon age determination. The 
mean value of the carried out datings is 10 735±140 years.

Shells between 10 500 and 10 000 years

i. Kullen. Relatively thick, even complete, shells of A6taxt<L 
boAca^AA and AAtdAUc eUUAjpdUca were collected in the eastern 
shell layer, which was vertically (vaguely) separated from the 
western shell layer by some tens of centimetres of clay. The dif­
ference in age between the shell layers, which also differed in 
the faunal composition, speaks for a low rate of sedimentation of 
clay particles in the valley during the span of about 500 years.

h. Ramsebacken. Shells of AAta/utz and Mya are about 800 years 
younger than shells of HÅateZla (SaxÅcava), see above. Obviously 
the place has been inhabited at different times. It is, however, 
risky to draw any far-reaching conclusions as the dated shells 
have been collected in secondary position.

g. Heden. Shells of Attaxte. MUptica, HlatMa aA.cdU.ca (small 
ones) and shell fragments of MyJUJtuA cdatti were sampled for 
radiocarbon determination.
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Fig. 37. Late Weichselian shore displacement at Hunneberg (Björck 
& Digerfeldt 1982b). The triangles represent radiocarbon age de­
termined samples from described localities south of Lake Vänern. 
The base of the triangle is equal to the age determination, in­
cluding margin of error. The height of the triangle represents 
the maximum vertical living space of the dated molluscs and bar­
nacles .

j. Hålan. Shells of three species were collected surficially on 
the shell-bank. Each species was taken in a limited area of about 
one square metre and with a sampling depth of less than 20 cm. 
The obtained ages, and the age determination of HZateZZa shells 
and shell fragments east of Hålan, were almost identical, 
slightly more than 10 000 years B.P.

Since it was possible, efforts were made to sample typical 
shells of HlatMa. cvidtlda and HlatMa cuictica udde.vaZle.nA'U, 

separately. The expected difference in age failed to appear.
The obtained age of the barnacle side-plates is interesting. 

The maximum water depth was about 70 m when the area was deglaic- 
ated more than one thousand years earlier. Thus, when BaZanUA 
[laumzfU. inhabited the area, the water depth was much less than 
the species requires today.
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Summary of shell deposits south of Lake Vänern

Of the 12 localities with an arctic to arctic-boreal fauna com­
position of more than two recorded species, six are located be­
tween 70 and 110 m, five between 50 and 70 m and one less than 50 
m above sea level.

All deposits with a faunal composition of more than five 
species are situated in the area east of Göta River but west of 
the watershed between Göta River and Lake Vänern. Except for the 
occurrences along the east side of the pronounced valley between 
the lakes of Anten and Mjörn, the shell deposits are thus found 
in the area of fairly level landscape southwest of Hunneberg, 
where the ground surface has a low gradient towards the Göta 
River. At the deglaciation the maximum water depth in the Göta 
River valley has been about 200 m.

Palaeohydrographically speaking, the deposits are found in the 
neighbourhood of the fjord-like bay of Göta River valley, which 
was occupied by a water body with relatively high salinity. It 
must be noted that the main deposits are found away — east — 
from the central valley. Thus, the ecological conditions for the 
mollusc fauna were most favourable on the inclined "sea side" of 
the former Vänern bay area.

The first mollusc inhabitants were PofiXZanCLia OJlcAsLc.0. and 
Mt/-tc£u4 e.du&öi>. Individual shells of both species are recorded 
from the southernmost area about 10 m below the highest shore­
line. Shells of MytsiZuLA have also been found in the lowest part 
of glacial clay sequences.

Radiocarbon age determinations imply that molluscs and bar­
nacles existed continously or on and off after deglaciation up to 
about 10 000 years ago, see Fig. 37. The oldest age determination 
of shells in the area has been obtained on shells from Hunneberg 
sampled by Björck & Digerfeldt. The age of about 11 800 years is 
an important contribution to deglaciation chronology of the 
Trollhättan terminal moraine.

At three localities hydrographical conditions have been tem­
porarily favourable to different faunas (localities h, i and j). 
Up to slightly more than 10 000 years ago a fauna existed which 
produced shells abundant enough for the development of a shell- 
bank, the most interior one (locality j) in western Sweden.
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The arctic—boreal fauna disappeared from the area about 
10 000 years ago.

SHELL DEPOSTIS IN THE SOUTHEASTERN PART OF THE VÄNERN BASIN

West of the Cambro—Silurian flat-topped Billingen hill there is 
an extensive flatland, the Västgöta plains, dominated by sand and 
clay. The major part of the area lies less than 100 m above sea 
level, Fig. 38. The highest shoreline lies about 120 m above sea 
level in the southern part and ca 130 m above sea level in the 
north (Strömberg 1974, 1977).

To the north the plains are bordered by pronounced moraine 
ridges formed during the last portion of the Younger Dryas 
Chronozone. The Levene terminal deposits in the southwest are 
less pronounced and in places concealed by glacial clay. Almost 
perpendicular to these Quaternary formations, exposed Archaean 
bedrock runs straight through the plains separating them into two 
parts. Both of them are marked by gullies and landslides along 
almost every watercourse. Clay thickness of 20—30 m is recorded 
along fault zones.

Saline ground water is not uncommon in the area (Carlsson 
1974).

Description of localities

Fig. 38 shows all known localities of molluscs and barnacles, 
mostly occasional shells or shell fragments (Hägg 1928; Mohrén & 
Larsson 1974; Munthe 1901, 1903; Nordwall 1924). In the Lidan 
valley the finds have been recorded in the lowest part of the 
glacial clay during well diggings and drillings, and through 
erosional processes such as landslides. Generally the shells are 
found in clay at depths between 10 and 20 m.

Two localities command special attention. In a gravel pit at 
Bromaden several species were recorded in a clay sequence about 4 
m thick, overlain by 2 m of clayey gravel with shell fragments 
and 5 m of sand and gravel with shell fragments and 5 m of sand
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Fig. 38. Orographic map of the southeastern part of the Vänern 
basin. Circles indicate finding localities of mollusc shells. 
Small circle for one species, big circle for more than one 
species.

The map is based on the topographical map sheets Lidköping NO, 
SO, Skara NV, SV.
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and gravel (Mohrén & Larsson 1974, pp. 63—64). According to 
Mohrén (op.cit.) the stratigraphy suggests an oscillatory phase 
during deglaciation. Bromaden is located 80—85 m above sea level 
in an area characterized by exposed Archaean bedrock.

During culvert work in 1977 in the rivulet Dybäcken, about 
1500 m southwest of Vara railway station, a shell-bearing layer 
in clay was observed at a depth of 4 m below surface, which lies 
ca 75 m above sea level. The thickness of the lense is unknown, 
as is the thickness of the clay.

Faunal composition

Complete bivalves, shells or shell fragments of PonXtandJa 

OJictica are found in all known localities. In the Lidan valley 
occasional shells of AAtaxtc bofieatdA ivtthanu,, AAtasute baYikéti, 

Tct&na catcan.ca, and fragments of PondtandLia te.YVtic.uta. have been 
recorded (Munthe 1901).

Among the abundant shells at the Vara locality, Mr Lars Has- 
selgren collected lots of specimens of AAtasite boxcatti, which 
was apparently the dominating species. Shells of Htatctta 0A.cdA.ca 
were relatively thin. Side plates of Batan.UA harmeAA. had a maxi­
mum height of 55 mm.

At Kocklanda, 7 km WSW of Vara church, many shells of AaJoaJc 
boAcatÅA> have been found in clay masses from a 5 m deep exca­
vation. Periostracum was almost intact. Individual shells of 
AaJoaXc moYitagud and Macoma catcaAca showed traces of erosion.

In the clay at Bromaden several species were observed in the 
fresh clay. Exposed to the air, the shell fragments dried and 
became powdery. In addition to the above mentioned species Mohrén 
& Larsson (p. 64) noticed shells or shell fragments of NaJJca cfr 
ctauAa, Ncptunca (?), Tn.opb.OYi sp., Anomia Aquamuta, CypndYia 

ÅAtandJca, Mya tnuncada, HytituA, Sa.xJ.cava, and BatanuA cfr kam- 

cnJ. Most common were shells of Mya and SaxJcava. The presence of 
CypxJna tbtandJca is somewhat remarkable, as the species is a 
representative of relatively milder conditions than those ex­
pected relatively close to an icefront.

It may be noted that in the lowest part of the clay in the 
Lidan Valley, nodules are common, and occasionally the very
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variable shapes may be confusing. Very likely this is the ex­
planation of the observed lobster claw in the landslide at Sköt­
torp (Freden 1975, pp. 43—44). Of the collected shells from the 
landslide, a complete bivalve of PofctZandLia aA.c£ic.a found in marl 
can be seen in the Järpås Old Homestead Museum.

At a small pond construction 700 m ESE Kinneved, about 5 km 
NNW of Skara cathedral, an individual shell of bofie-dlÅA 
has been sampled by Dr Sven Kilander, Skara. The property of 
Kinneved is situated about 3 km north of the pronounced moraine 
at Skaraberg, which forms a part of the Skövde terminal moraine.

At drillings 500 m NNE of Skara cathedral shell fragments of 
H-LatdUia. axc^tiaa were recorded in clay of a depth of 8—9 m, 
which is about 1 m above the underlying till (Magnusson 1986).

Radiocarbon measurements

Shells of AAtaxte. bon.zaJLLi> from Vara have been radiocarbon age 
determined.

St 7682 fraction 1 10 500±90
St 7683 fraction 2 10 540±230

13After corrections for ?> C (+0.8 and +0.1 resp.) and the
apparent age of sea water (-400 years:):
St 7682 10 525±90 B.P. 8 575+90 B.C.
St 7683 10 5351230 B.P. 8 5851230 B.C.

Shell fragments of HiateJUia from a drilling in the valley 500 
m NNE of Skara cathedral are slightly older (Magnusson 1984).

St 9524 10 6751105 V C +2.0

corrected age (reservoir effect -400 years)
St 9524 10 7201105 B.P. 8 770H05 B.C.

Due to the sporadic occurrence of shells, sufficient material 
for radiometric datings has not been available from other lo­
calities. Most finds are made in the lower portion of the gla­
cial clay sequence. At the Sköttorp landslide site skeletal parts
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of a harp seal were uncovered at a depth of about 20 m (Freden 
1975, pp. 43—44). The radiocarbon age of the seal is approxim­
ately 11 000 years (op.cit p. 14), which is an interesting age 
considering the established deglaciation pattern. Shells of 
PofitlawLLa asiCstcca. were recorded at the same depth. A radiocarbon 
dating of a skeletal part of a Swedenborg whale found at N.Vånga 
showed an age about 1 000 years younger. However, the margin of 
error is quite high due to contamination (Freden 1975, pp. 13— 
14, pp. 25—27).

Summary of shell deposits in the southern part of the Vänern
basin

The frequency of specimens and species decreases gradually 
towards the Skövde teminal moraine. Most of all known shells and 
shell fragments are recorded in the lowest part of the clay se­
quence. One radiocarbon age determination of a harp seal at 
Sköttorp indicates that — at least — VohXJLandÅ.0. afi&tica. lived 
close to the ice front, as shells of the bivalve were found 
together with the skeletal parts. At some distance to the land 
ice habitats of mainly A^tcwtz. bon.Q,aJLU> and HlcuteUta. aA.cJu.C.0. ex­
isted during fairly stable hydrographical conditions in Mid 
Younger Dryas times.

As human activity mainly deals with the upper 4—5 m and no 
finds are reported from e.g. clay pits of numerous old brick­
yards, it is obvious that the upper part of the clay lacks macro 
fossils. In the province of Skaraborg no less than 120 brickyards 
are known (Julihn 1976), of which 70 have operated in areas with 
marine clays.
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SUBFOSSIL MARINE ANIMALS IN THE NORTHEASTERN PART OF THE VÄNERN 
BASIN

In this region of the Vänern basin, see Fig. 39, no finds of 
shells are yet known.

The deglaciation pattern of the region is very important for 
the understanding of the evolution of not only the Vänern basin 
but particularly the Baltic basin. When the ice-front finally 
left the northern end of Billingen hill, the Vänern basin changed 
from a bay of Skagerrak Sea to an inland sea between the Skager- 
rak and the Baltic basin. The latter was occupied by melt water 
from the retreating ice. The conditions must be looked upon from 
a hydrographical point of view.

To the east there are two broad valleys, see Fig. 39. The 
south one runs between the relatively flat Tidan river valley and 
Lake Vättern. West of Karlsborg a bedrock hill area divides the 
valley into two parts. The highest shoreline of the marine stage 
is found at Karlsborg at an altitude of 126 m above sea level 
(Norrman 1964, p. 31). Karlsborg is located at the shore of Lake 
Vättern, which with its length of 130 km, its average width of 15 
km and depths between 67 and 119 m (op.cit. PL.l) has often been 
taken as a typical example of a rift valley or graben. As to the 
palaeohydrographical conditions, the location of this deep basin 
east of the Atlantic-Baltic water divide is very important. When 
the Karlsborg area was deglaciated, a connection, here called the 
Vättern strait (Fig. 40), was established between the Skagerrak 
and the Baltic basins. Almost perpendicular to the strait, the 
deep Vättern valley served as a trap for inflowing saline water 
from the west. The glacial marine clays east of Lake Vättern are 
varved (see concerned geological maps with descriptions), which 
means that the salinity has not been high enough to cause a sym- 
mict sedimentation.

The northeastern part of the Vänern basin is bordered to the 
east by the Tiveden and Kilsbergen hills, see Fig. 39. Between 
these two massifs of Archaen bedrock there is a relatively wide 
valley, see Fig. 40. The lowest spot of the Atlantic-Baltic 
watershed lies 105 m above sea level at Degerfors. The highest 
shoreline at Degerfors is about 160 m above sea level, (Freden 
1967, p. 243).
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Fig. 39. Map of areas situated above the highest shoreline (dark) 
and of the Atlantic/Baltic watershed (light grey) in the north­
eastern part of the Vänern basin.

When the area was deglaciated the lowland served as the main 
connection between the Baltic and Skagerrak basins. East of the 
water divide, diatoms with relatively great demands on brackish 
water have been recorded in isolation sequences from the Kilsber- 
gen hills (M-B Florin 1977).



123

170-, S 
160 
150

9E Askersund Nvl 10E Karlskoga SV 10E Karlskoao SO

above 
sea level

N r160160-k S

™ iBEHioNV | 9E Askersund SV

Fig. 40. Cross sections of the strait areas along the Atlantic/ 
Baltic watershed, see Fig. 39. The two lines indicate the level 
of .the highest shoreline in the southern (the lower line) and 
northern part of the section. The position of Hökensås, Tiveden 
and Kilsbergen hills are shown in Fig. 1.

The vast clay fields, the Vadsbo plains, north of Billingen 
hill, consist of non-varved and very heavy clay with a clay con­
tent of about 70 per cent. In the lowlands at Degerfors and 
northwards the glacial clay is reddish, otherwise it is dark grey 
or brownish. East of the water divide the clay is usually varved.

Through pollen analysis and radiocarbon determinations the 
lowest parts of the watershed area is found to have been dry 
about 9 000 years ago (Olsson & Freden 1969). Through the land 
uplift, the bottom currents of brackish water had been obstructed 
by the bedrock thresholds at least a couple of hundred years ear­
lier. As there are no erosion marks in the area corresponding to 
the tremendous fresh-water discharge of the Baltic basin, one may 
assume that the water exchange through the Närke strait had 
stopped some hundred years before it was laid dry. The circum­
stances of this event have been described by Freden (1979, 1981, 
1982) and Ericsson et al.(1982).
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Faunal notes

The only find of marine megafossils in the clay is skeletal parts 
of a haddock, found at Bellefors (Fig. 39) in glacial clay at a 
depth of 5—6 m (Munthe 1910). The haddock is not a specifically 
arctic species. Subspecies of relict salmon has long been known 
in the northern and northeastern part of Lake Vänern (Ros 1966).

The absence of recorded finds of marine molluscs implies that 
they are lacking or may occur very sparsely. As the authors of 
the geological map sheets of the area were well aware of the im­
portance of subfossil finds in clay, one can take for granted 
that inquiries were made during the surveying.

SHELL DEPOSITS IN THE WESTERN PART OF THE VÄNERN BASIN

Several shell deposits are known around the drainage system of 
Lake Stora Le, Fig. 41. Knowledge of these deposits comes almost 
exclusively from literature (De Geer 1902; Hägg 1923, 1947, 1952; 
Larsson & Sandgren 1956; Lundqvist 1958; Malmberg-Larsson 1960; 
Rekstad 1922 and Törnebohm 1870). The majority of localities 
described were known as early as in the 1890's.

Two shell deposits at Sandviken, locality e, may be charac­
terized as shell-banks, while the other localities are fairly 
insignificant deposits as to their vertical and horizontal dimen­
sions. Most of the latter occurrences are lenses of shells and 
shell fragments in sandy deposits. Whether some of the discon- 
tinous shell layers are remains of leaching is not clear.

The watershed boundary between Skagerrak and Vänern runs along 
the Norwegian frontier to the Skövde terminal moraines where it 
turns eastwards to the Kroppefjäll hills. Fig. 41 and cross sec­
tions Fig. 42. The lowest part is situated at Otteid (Norway), 
about 115 m above sea level, which is approximately 65 m below 
the supposed highest shoreline. South of Otteid the lowest level 
of the watershed boundary varies between 140 and 160 m above sea 
level, which means that the maximum local water depth was about 
35 m in that area. In the area of Lake Ulevattnet the lowest part 
of the watershed boundary lies about 140 m above sea level, which 
corresponds to a maximus water depth of about 20 m.
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Fig. 41. Generalized map of areas situated above the highest sho­
reline (dark) west of Lake Vänern. Small letters according to de­
scriptions in text. The map is based on the topographical map 
sheets Dals Ed NV, NO, Mellerud NV, Årjäng SV, SO, NV, NO, Åmål 
SV, NV, and the Norwegian map sheets 1913:11 Halden, 2013:111 As- 
pern, IV Öymark. Contour interval of the Norwegian maps is 20 m, 
of the Swedish maps 5 m. This means that marked areas in Norway 
are very generalized and that error occur. The northern part of 
Kroppefjäll hills, Fig. 1, lies west of localities s and t.

North of the map area in Fig. 41 there have been other connec­
tions between valleys in Norway running into Skagerrak and val­
leys in Sweden which are drained into the Vänern lake. These 
palaeohydrographical connections are of no interest for this 
paper, as they served as straits for a short time only and then 
consisted entirely of melt water.

The landscape is characterized by a great number of fissure 
valleys and large areas of exposed bedrock. Except in the broad 
and pronounced valleys, till and sediment cover is thin. Gener­
ally speaking, the morphology and distribution of Quaternary 
deposits resembles the conditions in the Uddevalla region.
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Fig. 42. Transverse sections of three parts of the watershed be­
tween Skagerrak and Lake Vänern. The middle section is situated 
south of the Otteid strait. The horisontal line denotes the 
highest shoreline, i.e., the profiles show maximum water depths.

The determination of the highest shoreline is fairly well- 
known in the southern part of the area (Lind 1983) but insuf­
ficiently documented in the northern part. A large number of 
observations have been shown in diagrams by Gillberg (1952). 
However, no description or detailed information is given for the 
stated localities. The map in Fig. 42 is based on accessible in­
formation; see locality descriptions below. As the purpose of the 
map is to show the palaeogeographical conditions governing the 
marine life, anticipated locality additions in the future
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will not influence the general picture. A map of the highest 
shoreline in southeastern Norway was published in 1953 by Hol- 
tedahl. Small scale palaeogeographical maps of the deglaciation 
of southeastern Norway have been drawn by Stabell & Thiede (1985, 
Fig. 1).

The shoreline displacement in the drainage system of Stora Le 
and Aremark valley has not yet been investigated. A shoreline 
displacement curve for South Östfold has been constructed by 
Danielsen (1970). The graph was based on pollen-analysed iso­
lation sequences from localities situated in the Ra area north of 
the Idefjorden bend — the southernmost part of the Norwegian/ 
Swedish boundary. The only pollen-analysed sequence outside that 
area has a very particular interest for this paper. The small 
lake basin Mymosetjern 112 m above sea level in the Aremark val­
ley was assumed by Danielsen (1970, p. 39, cf. p. 128) to have 
been isolated about 9 500 years ago. In the pollen diagram this 
event is recorded well before the appearance of alder pollen 
grains. Before the isolation occurred, fresh or nearly fresh 
water with a depth of about 8 m prevailed (op.cit.). The con­
ditions at Mymosetjern are supposed to be synchronous to those at 
Otteid.

On the Swedish side of the watershed, one peat bog at Blomma, 
6 km east of Sandviken, locality e, has been pollen-analysed 
(Lundqvist 1858, p. 136). Unfortunately, the peat bog, at the 
suitable altitude of 110 m above sea level was found to be caused 
by paludification, which according to the pollen diagram took 
place after the beginning of the rational AtmJiA pollen-grain 
curve.

Descriptions of localities

Most of the shell deposits are located in the pronounced valleys 
of the Stora Le drainage area, see Fig. 41. In order to make it 
easier for the reader, the localities are divided into four sep­
arate regions.
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Fig. 43. View eastwards of the small valley south of Hulabäcksrö- 
set, locality a. The valley is bordered by bare bedrock. — Photo 
CF 1979-05-28.

Valley of Stora Le

a. Hulabäcksröset 10 B Årjäng NV 8e

The northernmost and highest-situated known shell deposit in the 
Vänern basin is found in a small valley, Fig. 43, about 200 m 
east of the border and 500 m south of border cairn 28, Hula­
bäcksröset. The valley is orientated SW-NE and drains a peatland 
which crosses the road to Norway 750 m east of the border. In the 
rivulet, shells can be observed along 100 m. In patches along the 
rivulet shell-bearing sand, 20—30 cm thick, on glacial fluvial 
sand is found below a vegetation cover of 10 cm. Close to the 
eastern bedrock slope there are small and overgrown cuts. The 
maximum thickness of these tapped shell deposits has been about 
half a metre.

The highest shoreline in the area is supposed to lie 180—185 
m above sea level (Lundqvist 1958, p. 118). The finding-place, as 
stated by Rekstad (1922, p. 22), lies 171 m above sea level. 
However, shells are found at a vertical range of about 5 m along 
the course of the rivulet.
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One sample has been used for radiocarbon age determination.

b. Border cairn 9, Wallen 10 B Årjäng SV 2d

According to Hägg (1947, p. 472) shells are reported in the sur­
veying logbook of the map sheet Strömstad (De Geer 1902, p. 55). 
The locality is not mentioned in the map description. 400 m fur­
ther northeast another shell deposit is reported, see locality c.

The lowest points of the Skagerrak—Vänern watershed boundary 
lie at border cairn 9, at about 160 m above sea level and 5 km 
southeastwards at about 140 m.

c. Solum 10 B Årjäng SV 2e

According to De Geer (1902, map) shells have been found on the 
west side of a bedrock hillock which has a peak about 180 m above 
sea level. The valley floor has a lower level of 30—40 m. At 
Nössemark, 2.5 km westwards, De Geer (1902, p. 51) assumed the 
highest shoreline at 171 m above sea level.

d. Border cairn 22 10 B Årjäng NV 6e

Shells have been collected in sand at the former Käppehagen, 
Björkviken, about 1800 m east of border cairn 22. According to 
Hägg (1947, p. 473) the finding-place is situated at 156 m above 
sea level.

A locality called "north of Trollstevägen" probably means the 
road to the island of Trollön, south of border cairn 22. The 
locality may be identical with a minor shell deposit about 300 m 
northeast of Styggemyr, which is found 2 500 m southeast of bor­
der cairn 22. The finding-place lies 152 m above sea level 
(Malmberg-Larsson 1960).
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Fig. 44. Shell deposits (black dots) in the Sandviken area,lo­
cality e. Dark grey areas lie more than 175 m above sea level, 
grey areas 150—175 m above sea level. The map is generalized 
from the topographical map sheets Årjäng NV, NO.

e. Sandviken 10 B Årjäng NO 5f

In the vicinity of Sandviken, Fig. 44, several shell deposits are
known (De Geer 1902, p. 55; Hägg 1947, pp. 473—474; 1952, p.
1952, P- 131; Lundqvist 1958, pp. 117 —118; Malmberg-Larsson
1960).

In the upper part of the rivulet from V. Kvarntjärn, 129 m
above sea level, (almost 1500 m NNE of Sandviken) shells in sand
are common on both sides between 120 and 125 m above sea level. 
The two shell-banks of Sandviken are located on the west side; 
the southern one is also known as Gullingehålan. On the east side 
the localities are called Kvarntjärn and Kvarntjärnsbacken. The 
original proportions of the Sandviken shell-banks are not known.

Other Sandviken deposits are reported 500 m to the north, 500 
m to the NNE, 2 000 m to the northeast (southwest of lake Holm- 
tjärn), 800 m to the east (west of lake Hällstjärnet), and the
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valley (Stenbocksdalen) about 300 m to the southwest. These 
localities are situated between 120 and 130 m above sea level and 
can be characterized as shell-bearing sands. Some observations 
have been made by chance; e.g. Malmberg-Larsson (1960, p. 19) 
found a shell-bearing sand (with ten species) at Holmtjärn thanks 
to the burrowing of a badger. The thickness of the shell-layer 
was estimated at about one metre. It seems that shells and shell- 
fragments are common in the area, but usually overlain by a metre 
or more of sand and silt.

In the peninsula between the lakes Stora Le and Lelången the 
lowest parts of the watershed are found about 135 m above sea 
level. As is seen on Fig. 44 most of the finding-places are 
exposed to the deep basin of Stora Le (maximum water depth 139 
m). The highest shoreline is assumed to lie about 175 m above sea 
level.

The majority of the species in Fig. 48 come from the collec­
tion of C.G.Silfversvärd. The shells are kept at the Swedish 
National Museum of Natural History in Stockholm and have been 
checked by Hägg. The other species were recorded by De Geer 
(1902) during the surveying of the map sheet Strömstad, and by 
Malmberg-Larsson (1960).

Shells of Mya tn.unc.ata and of PzcX.cn tålancUcuå have been 
radiocarbon determined as well as one sample of shell fragments, 
which was collected about 80 m SSW of western lake Kvarntjärn.

f. Kölviken 10 B Årjäng SO 3f

The locality, formerly called S.Kölviken, is situated close to 
Ödegårdstjärnet (De Geer 1902, p. 55). On the topographical map 
it appears as "Högen", close to Kölvikstjärn.

According to Hägg (1947, p. 472) the shell deposit was found 
133 m above sea level.

The species in Fig. 48 are quoted by Hägg (op.cit) from a 
survey logbook of the map sheet Strömstad (De Geer 1902).
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Fig. 45. A. Sampling spot at the Bråtnäs shell deposit, locality 
g. The boulders in the background are lying on bedrock surface. 
View towards NNE.
B. The shell-bearing sand is covered by 30 cm thick soil.
Photo CF 1978-10-10.
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Valley of Lelång

g. Bråtnäs 10 B Årjäng SO 4g

The locality is identical with the former small farm area of 
Skäret (De Geer 1902, pp. 55), 2 200 m WNW of Bråtenäs (Bråtnäs), 
which agrees with the stated altitude 156 m above sea level (Hägg 
1947, p. 473). The shell deposit is situated at the southwestern 
part of the bare bedrock hill Storstensåsen reaching about 165 m 
above sea level. The highest shoreline is believed to lie about 
slightly 170 m above sea level (see locality k).

At a horizontal distance of three metres from the outcrop a 
digging was made in the smooth slope, see Fig. 45. Below 20 cm 
thick soil there was silty sand with a thickness of more than one 
metre. The top 15 cm of the sand were shell-bearing with numerous 
of small fragments of Ba£anuu> CAenatuA (dominating), Macoma 
caZccviza (few small and whole shells) and MytÅJtuA eduLöi.

Two samples have been radiocarbon determined.

h. Dammtjärn Alsbyn 10 B Årjäng SO 3g, 4g

The locality is situated 1 600 m southwest of Alsbyn, about 125 m 
above sea level. The listed species are according to De Geer's 
(1902) survey logbook (Hägg 1947, p. 473).

i. Kesnacken 10 B Årjäng SO 3g

The property of Kesnacken is situated at about 110 m above sea 
level. Shells collected before 1850 and labelled Remacken were in 
all probability, found at Kesnacken (Hägg 1947, p. 471). Three 
small shells of CypnÅ.na ^u>2.andLLc.a, 46—57 mm, are identified by 
Hägg, (op.cit.) and one of them is depicted.
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j. Bäcketjärn, Torrskog 10 B Årjäng SO 3h

The locality was described by Sandegren (Larsson & Sandegren 
1956, p. 144).

On the northernmost slope of Bäcketjärn the following stra­
tigraphy was given:

0 — 20 cm sandy gravel 
20 — 40 cm shell layer underlain by till

The altitude of the locality is stated to be 154 m above sea 
level. About 2 km to the SSE the highest shoreline lies 167 m 
above sea level (op.cit., pp. 139—141).

The recorded shells have been identified by Hägg (1947, p. 
473; 1952, p. 131).

k. Gustavsfors 10 B Årjäng SO 3h

At the former small farm of Kockerud in the valley of Bryngelsda- 
len, 2 300 m NNW Gustavsfors, the following stratigraphy was 
recorded in 1937 by Sandegren (Larsson & Sandegren 1956, pp. 144- 
-145):

30 cm weathered sand
5 cm thick shell layer

25 cm fine sand
8 — 10 cm shell layer

7 cm silt
3 — 5 cm shell layer, underlain by fine sand

In 1867 Fries (unpublished) described the deposit as a one 
foot thick shell-bed of exceedingly fragmented shells.

The locality is situated 150 m above sea level along the west 
side of a bedrock ridge, Fig. 46. About 25 m north of the ruined 
farm house small shell fragments can be found in 10—20 cm thick 
lenses in sand within the top metre.

The highest shoreline is determined by Sandegren (op.cit., pp. 
139—141) at 172.7 m above sea level about 2 500 m to the NNE of 
Kockerud.
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Fig. 46. View towards the east of locality g. Remnants of the 
Kockerud farm house can be seen to the right. The property is 
situated on the south side of Bryngelsdalen valley, about 100 m 
northeast of the main road. Shell fragments can be seen in the 
wheel ruts. Close to the outcrop, sandy sediments are thin and 
the underlying brownish clay is visible.— Photo CF 1978-10-10.

The listed shells have been identified by Hägg (1947, p. 473). 
Two separate samples were collected in the same layer for 

radiocarbon measurements.

1. Dammen 9 B Dais Ed NO 9j

On the gentle slope by Lake Bengtsbrohöljen, Fig. 47, west of the 
former farm of Dammen almost 2 km NNW of the Billingsfors church, 
the following stratigraphy has been reported (Hummel & Erdmann 
1870, pp. 104 — 105):
30—60 cm gravelly sand, underlain by 100—120 cm greyish-brown­
ish clay till.

In the basal parts of the sand discontinuous shell layers were 
found. The listed shells have been checked by Hägg (1947, p. 472; 
1952, pp. 131 — 132).

When a bathing-place was constructed shell layers and lenses 
1—3 cm thick became visible at a depth of about 1 m, Fig. 47. 
The shell layers consisted mainly of shell fragments of BaZanuA
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Fig. 47. View of the gentle slope at the southern end of Lake 
Bengtsbrohöljen, locality 1 Dammen. The uncultivated area con­
sists of till. In the foreground, wave-washed sand covers silty 
clay. Shell fragments were visible in the pit by the spade to the 
left of the bog house. View towards east. — Photo CF 1983-09-16.

baJtanU2>, HioJLzJUta. cuic^tica, even juvenile ones, dominated among 
the bivalves.

The shell layers were embedded in the lower part of the sand 
and in the uppermost part of a bluish silty clay.

Lake Bengtsbrohöjden is situated 90.1 m above sea level; the 
finding place of the shell layers lies about 5 m higher.

m. Billingsfors 9 B Dais Ed NO 9j

At the abandoned property Kasen, about 600 m NNW of Billingsfors 
church, two insignificant sandy shell layers underlain by clay 
and overlain by two metres of sand and gravel are recorded (Hum­
mel & Erdmann 1870, pp. 105—106; unpublished notifications by 
Fries). The altitude of the locality is stated by Hägg (1947, p. 
472) as 95 m above sea level.
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n. Dals Långed, Tusendalersbacken 9 B Dals Ed NO 7j

In the literature the locality is called Tusendalersbacken or 
Fläskbacken, and it is known since the beginning of the nine­
teenth century. When the area was surveyed in the 1860's large 
quantities were said to have been previously removed (Hummel & 
Erdmann 1870, pp. 103—104). The reported estimates of the volume 
are exaggerated. There are no indications of a large volume in 
the small valley.

The locality is situated 81 m above sea level (Hägg 1947, p. 
472) in the lower part of a small valley, 1 400 m south of Dais 
Långed railway station. The highest shoreline is supposed to lie 
about 160 m above sea level in this area. A stream has cut a 
gully almost 5 m deep in the valley. When the area was surveyed a 
30—35 cm thick shell layer in gravelly sand was observed at a 
depth of about 0.5 m (Hummel & Erdmann 1870, pp. 103—104). Hägg 
(1947, p. 472; 1952, p. 133) states that the shells were found in 
clay, which forms the substratum.

Recently Lind (1983, p. 137) has rediscovered the locality. At 
a depth of 1.5 m a 10—20 cm thick shell layer is visible in the 
gully about 90 m above sea level. The shell layer consists mainly 
of shell fragments. It is overlaind by sand and underlain by 
clay.

Samples have been radiocarbon dated.

o. Glumserud Kasen 9 B Dais Ed NO 7j

On the east slope of Lake Råvarp a shell deposit of about the 
same faunal composition as that at Tusendalersbacken, locality n, 
is recorded (Hummel & Erdmann 1870, pp. 103—104). The finding- 
place was probably located about 1 600 m SSE of Dals Långed
railway station, just about where the later-constructed railway 
is running. The shell deposit was situated somewhat less than 75 
m above sea level.

The listed shells have been checked by Hägg (1947, p. 472; 
1952, p. 132).
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Valleys of the Silen lakes

p. Haltetjärn 10 B Årjäng NO 8i

Today the locality is called Mossbrotjärn, and it is situated 
about 4 200 m west of the Årjäng church.

Stratigraphy according to Hägg (1923, p. 436):

0 — 15 cm humus
15 — 35 cm red sand
35 — 55 cm sandy shell layer underlain by grey sandy clay

The shell deposit was observed at the foot of a sand terrace 
situated 167.3 m above sea level. It was examined in 1905 by Hägg 
(op.cit.), who used the level of the water surface of the Lake 
Stora Le as a reference mark. The highest shoreline is estimated 
to be just above 180 m above sea level (Lundqvist 1958, p. 118).

During the road construction to Gerrud (1 500 m southeast of 
Mossbrotjärn) shells were observed by the workers. When Lundqvist 
(op.cit.) arrived at the excavation nothing was visible. The 
faunal composition is assumed to have been the same as at Moss­
brot järn.

q. Solvik 10 C Åmål SV la

On the slope of a glaciofluvial deposit at Solvik, a thin shell­
bearing clay layer was recorded in 1936 by Sandegren (Larsson & 
Sandegren 1956, p. 145). According to local residents shells had 
previously been found in several patches in the gravel-pit and 
large quantities had been used as poultry fodder. Usually lenses 
of shell in clay or sand are thin when situated on the sides of 
glaciofluvial deposits. The number of identified species supports 
the idea that the stated proportions are exaggerated.

The level of the shell deposit is stated as 135 m above sea
level (op.cit.).
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r. Hollsten 10 C Åmål SV 2b

In 1917 a lense of shells 10 cm thick and 25 cm long below 80 cm 
of fine sand was recorded on the west side of a glaciofluvial 
deposit (Larsson & Sandegren 1956, p. 145). According to the in­
formation received, comparatively larger quantities had probably 
been removed for poultry fodder (op.cit.), cf. locality q.

The locality is situated 125 m above sea level. About 2 km to 
the northeast the highest shoreline, as stated by Sandegren 
(op.cit. pp. 139—141), lies almost 165 m above sea level.

Area of Dais Rostock

s. Långetjärn 9 B Dais Ed SO 3j

In 1866 shells were found in clay at a depth of about 2 m in the 
Långetjärn Valley (Törnebohm 1870, p. 69). The locality is situ­
ated at about 130 m above sea level and located 100 m south of a 
lake which lies 1 500 m west of Dais Rostock. The highest shore­
line in the area is estimated at about 150 m above sea level.

t. Hällan 9 C Mellerud SV 3a

On the property of Hällan, 1 km southwest of the Gunnarsnäs 
church, shells have been found in clay (Hägg 1952, pp. 132—133). 

The finding-place lies 60—75 m above sea level.

Faunal composition

The faunal composition of the shell deposit is listed in Fig. 48. 
Most of the information is based on Hägg's (1925, 1947, 1950, 
1952) check-ups of collections kept at the Swedish National 
Museum of Natural History in Stockholm and at the Museum of the 
Swedish Geological Survey, also in Stockholm at that time. The
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SPECIES
LOCALITIES

a b c d e f 9 h i j k l m n 0 p q r s t

Echinodermata

Echinus dröbackensis * X

Gastropoda

Buccinum canaliculatum X
Buccinum groenlandicurn X X X X X
Buccinum undatum X X
Buccinum undatum caerulea X
Lacuna divaricata X
Lepeta caeca X X X X
Littorina rudis X
Natica clausa X X X X
Natica groenlandica X
Neptunea sp.

Neptunea despecta carinata

X X
X

Puncturella noachina X X
Trophon clathratus major X X X X
Trophon clathratus gunneri X
Velutina laevigata X X

Lamelli bronchia

Anomia squamula X
Area glacialis 

(Astarte arctica )
X - X

(Astarte banksii) X
Astarte borealis X
Astarte elliptica X X
Astarte montagui

Astarte sulcata
* X

X
Axinus flexuosus

Cyprina islandica
X

Leda pernula

Hacoma sp.

X
X

Macoma balthica X X X X X X X X X X X
Macoma balthica astartoides X
Macoma calcarea X X X X X X X X X X X X
Modiola modiolus X
Mya sp.

Mya truncata X X X X X
X

X X X X X X X X X
Mya truncata uddevallensis X
Mytilus edulis X X X X X X X X X X X X X X X
Pecten islandicus X X X X X X X
Portlandia arctica

Portlandia arctica siliqua
X

Saxicava arctica X X X X X X X X X X X X X X X X X
Saxicava arctica uddevallensis X X X

(Saxicava pholadis) X
Thracia truncata

Zirphaea crispata X
* x

Crus tacea

B a Ian us sp. X X * X X X X
Balanus balanus X X X X X
Balanus crenatus X * X X * X * * * 1 X * X

Fig. 48. Invertebrates recorded at described shell localities 
west of Lake Vänern.

composition of locality e includes species from all shell de­
posits in the Sandviken area. Balamii, kaimZAX has been reported 
by Malmberg-Larsson (1960). Side plates of the barnacle have not 
been found later in the Sandviken deposits. The species is not 
known so far inland, not even in Norway (Sorensen personal com­
munication). As Malmberg-Larsson made no comment about the re­
markable presence of the deep-water barnacle, and as no signs of 
it are found today, it has not been listed in Fig. 48.
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Lab no
St LOCALITY Lat.N Long E SPECIES Frac­

tion BP
Age in years 
-t stat err

S C”
%. PDB

Apparent age of sea water
Total corr in years

Corrected ages
B P B C.

7113 HULABACKSRÖSET 59° 25' 11» 47' Molluscs 1 9 535+ 110 -24 -400 + 25 9 560 ±110 7 610 ±110
7114 2 9 760 + 115 - 1.5 -400 -15 9 745 + 115 7795± 115
7115 3 10 000+ 120 - 1 4 -400 -35 9 965 ±120 8015 ±120
7116 4 9 765+ 115 -13 -400 -10 9 755 ± 115 7805+ 115

5016 SANDVIKEN 59* 16' 11* 51' Chlamys islandica 2 9 520 + 335 + 20 9 540 ± 335 7 590 ±335
5017 3 9 835 + 170 -0 7 -400 0 9 835 ± 170 7885 ± 170
5018 Mya truncata 2 9 795 + 370 -25 9 770 ± 370 7820 ± 370
5019 3 9 755 + 200 -23 -400 -30 9 7 25 ± 200 7725 ± 200
7117 Molluscs 1 9 470 + 110 2.0 -400 -20 9 450 ± 110 7500 ± 110
7118 2 9 740 + 115 -1.8 -400 -20 9 720 ± 115 7790 ±115

5020 DALS LÅNGED 53° 55 12° 19' Hiatella arctica 2 9 770 ± 165 - 30 9 740 t 1S5 7 790 ± 165

5021 3 9 615 ± 125 - 15 9 600 ± 125 7 650 1 125
5022 4 9 925± 250 -1.9 -400 -15 9 910 i 250 7 960+ 250

6816 BRÅTNAS 59° 14' 11° 58' Balanus crenatus i 9 985 + 100 -09 -400 - 5 9 980 + 100 8 030 ± 100

6817 Mytilus eduhs 2 9 8401 155 -0.4 -400 - 5 9 845 ± 155 7 955 ± 155
6818 1 10 050 ± 105 *0.0 -400 ♦ 10 10 060 ± 105 8 110 ± 105
6819 2 9 895+ 115 -0.3 -400 + 15 9 910 ±115 7 960 ± 115

6812 GUSTAVSFORS 59* IV 12* 6' Balanus crenatus 1 9 525 ± 115 -1 3 -400 -10 9 515 i 115 7 565 4 115

6813 Mytilus edulis 2 10 335 ± 95 -1.2 -400 - 5 10 330 ± 95 8 380 ± 95
6814 1 9 200 t 105 -1.8 -400 -20 9 180 ± 105 7 230 ± 105
6815 2 9 900 ± 115 -1.1 -400 - 5 9 895 t 115 7 945 ± 115

Fig. 49. Radiocarbon age determinations of shells sampled west of 
Lake Vänern.

Including subspecies, the total number of recorded inver­
tebrates is 41. When divided into geographical regions, 10 
species are found today in arctic areas, 18 in arctic — boreal, 
4 in arctic — boreal — lusitanian, 7 in boreal, and 2 in boreal 
— lusitanian seas.

Radiocarbon measurements

Shells and shell fragments from five localities have been radio­
carbon dated, see Fig. 49. Samples of shell fragments were taken 
from four localities. Furthermore, accessible duplicate shells of 
three species of the C.G.Silversvärd collection were chosen.

The radiocarbon age determinations are shown in Fig. 49. Below 
the localities concerned are listed in the order in which they 
appear in the description. Only the datings from the Bråtnäs 
locality differ from the other four.
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a. Hulabäcksröset.

Two kilos of shell-bearing sand were delivered for radiocarbon 
age determination. The mean age of the dated four fractions is 
9 755±115 years.

e. Sandviken.

From the Sandviken deposits shells of M</a tA.unc.ata, 2—5 cm in 
length, and fairly thin shells of Pcctcn 'iéZancti.CLLi, 6—7 cm in 
length, were obtained from the Swedish National Museum of Natural 
History for radiocarbon measurements. Two labels accompanied each 
storage box. One stated the northern shell-bank while the other 
label stated the southern shell-bank as the finding-place. It is 
probable that numerous shells of one species from both sites were 
assembled in the same box. Fortunately, one may assume that 
specimens existed at about the same time.

Dug-out shell fragments of molluscs and side plates of bar­
nacles showed about the same age as the stored shells.

g. Bråtnäs.

Four kilos of shell-bearing sand were collected in two samples, 
which have been treated separately.

The four measurements carried out overlap, and the average age 
is 9 950 years. With due regard to corrections and the margin of 
statistical errors, the age of the sampled shell fragments can 
hardly be younger than about 9 800 years; these fragments are the 
oldest found in the area.

The radiocarbon measurements of the shells are in fair accor­
dance with a dating of a subfossil skeletal part of a bearded 
seal at Grums (Fredén 1975, p. 14, p. 37). An assumed age correc­
tion of 200—300 years gave an age of 9 900—9 800±180 years B.P. 
The location of Grums is shown on Fig. 1.
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k. Gustavsfors.

About four kilos of shell-bearing sand were collected in two 
samples. The age determinations show a fairly large deviation be­
tween the dated fractions. Ergo, the collected samples were 
affected by contamination. The average value of the four deter­
minations is 9 730 years. The datings of fraction 2 of samples 
from the localities g and k give the same age.

n. Tusendalersbacken.

In the Swedish National Museum of Natural History shells of 
H-LdteULa 0LKCÄÅ.C.0L, 2 — 3 cm in length, were accessible for radio­
carbon determination. It was noted that the shells showed no 
resemblance to the form . Conflicting information 
about the parish (Steneby) and finding-place is given on the 
label; cf. Steneby below. The nearby shell deposit at Glumserud 
Kasen, locality o, is supposed to be situated in the parish of 
Steneby. The stated finding-place is probably correct. On the 
other hand, the two shell deposits concerned are assumed to be of 
about the same age. On Fig. 49 the regional name Dals Långed, is 
chosen as the finding-place, although this is somewhat uncertain; 
cf. descriptions to localities n and o.

The average age of the radiocarbon dated fractions is 9 750 
years.

Lind (1983, p. 136—137) has collected a sample for radiocar­
bon dating. The mean value of the two dated fractions is 9820±140 
years (St 7246, 7247).

Lind (op.cit.) has also sampled shell fragments of barnacles 
in wave-washed sand on slopes of large glaciofluvial deposits, 4 
and 7 km northwest of Dals Långed railway station. The localities 
are situated 1 500 m northeast of Dingelvik, "Snickarekullen", 
and 1 800 m NNW of Steneby church, "Havdekullen". Only one frac­
tion of each sample has been measured. It is common that the 
outer fraction is 200—300 years younger than the inner fraction 
due to leaching. The obtained ages of these samples are contem­
poraneous with those mentioned above.
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Summary of shell deposits in the western part of the Vänern basin

As appears of Fig. 42 the most favourable batymetric conditons 
along the Skagerrak — Vänern watershed were present in the Ot- 
teid area. Inflow of saline water could take place immediately or 
shortly after the strait was deglaciated. The meltwater discharge 
of the Aremark valley north of Otteid has been relatively small 
as the drainage area is limited. At that time the western part of 
the Vänern basin was an archipelago, see Fig. 41.

The sedimentation of glacial clay was finished when molluscs 
inhabited the water of the then existing archipelago. Except for 
individual shells in the coastland of Lake Vänern no shells are 
covered by clay.

The majority of the recorded shells and shell fragments are 
found in the lower part of sand on the slopes of the pronounced 
valleys of Stora Le and Lelången, which served as the main con­
nection between Skagerak and the Vänern basin. One-half of the 20 
recorded localities are situated 10—30 m below the highest 
shoreline. They are all minor deposits. Together they comprise 10 
of the total 40 species recorded.

The shell-banks at Sandviken are situated about 50 m below the 
highest shoreline, and the rich fauna deposits at Tusendalers- 
backen and Glumserud Kasen about 80—90 m below the highest 
shoreline. No less than 37 species of the total number of 40 are 
recorded at these three localities.

The faunal composition has a more boreal character compared to 
the deposits in the Uddevalla strait.

The radiocarbon determinations agree relatively well with each 
other. However, they only reflect the time when the environmental 
conditions were congenial to the fauna concerned. Unfortunately, 
no absolute datings of isolation sequences are available. Accor­
ding to a pollenanalytical investigation by Danielsen (1970), a 
nearby basin at a corresponding level to Otteid is supposed to 
have been isolated at about 9 500 years B.P., an estimated figure 
which is more or less consistent with the radiocarbon determi­
nations. The marine fauna seem to have disappeared from the re­
gion about 9 500 years ago.

The clay thickness at most of the finding-places of the shells 
is estimated at a couple of metres, which with regard to the rate 
of sedimentation of clay particles, should correspond to a few
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hundred years. By comparison to the radiocarbon determinations, 
this means that the Otteid area was deglaciated more than 10 000 
years ago. Due to changing hydrographical and batymetrical cir­
cumstances, primarily caused by land uplift, relatively optimal 
edaphic conditions for a marine fauna only prevailed for 300—400 
years in this region.

When reliable determinations of the highest shoreline are at 
hand one can discuss the rate of land uplift in areas where mol­
luscs have existed at water depths less than 10—30 m.
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Vänern basin: 

western part 

north-eastern part 

south eastern part 

southern part 

Uddevalla region

Fig. 50. Marine animals in the region of Uddevalla and Lake 
Vänern. The occurrence is based on radiocarbon age determinations 
and biostratigraphic information.
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Hill
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SUMMARY

Shell deposits of arctic and arctic/boreal molluscan assemblages 
have been investigated in the region of Uddevalla and the lake 
Vänern basin. Subfossil finds of more than 100 species of inver­
tebrates and more than 15 species of vertebrates are known. In 
the Uddevalla region mass accumulation of molluscs and barnacles 
has resulted in 23 shell-banks with a volume of about one million 
cubic metres of shells and shell fragments.
Radiocarbon age determinations have been carried out on 43 
samples from 28 localities. Mollusc assemblages of arctic and 
arctic/boreal character have existed in the Uddevalla area and in 
the southern part of the Vänern basin 11 800—10 000 years B.P., 
and in the western part of the Vänern basin 9 900—9 600 years 
B.P., see Fig. 50.
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INDEX OF INVERTEBRATES AND VERTEBRATES

Short descriptions are given of all mentioned species. It is im­
portant to emphasise the fact that this paper does not deal with 
taxonomical problems. Consequently» the species are listed in 
alphabetical order.

Invertebrates

Each species is given a brief characterization concerning its 
present habitat and distribution. Primarily the refrences by 
Lindner, Ockelmann, Odhner, and Tebble are used. Most of the 
molluscs are also described by Nordsieck. However, his works are 
not fully reliable concerning the distribution characteristics. 
Some species are not referred by Nordsieck to arctic waters as 
they are by Odhner, Tebble and others.

References are also made to lists of gastropods along the 
Swedish west coast published by Hubendick & Warén (1969—1976). 
For some of the molluscs the recent distribution in general and 
the subfossil occurrence in Sweden has been closely described by 
Hägg (1924, 1952).

Some of the species were present already in Miocene times 
(Sorgenfrei 1958).

As it is awkward to particularize all synonyms, cross-refer­
ences are given only for names mentioned in the descriptions of 
finding localities.

AcanthocouidLLa ecfUnata linné 1758 
CcuicUum e.c.kina£um LINNÉ 1758
Mandahl-Barth 1971, p. 98; Tebble 1966, p. 99.

A boreal—lusitanian species living on sandy, gravelly or muddy 
bottoms from about 4 m to considerable depths. The prickly cockle 
is living along the Swedish west coast and occurs below a depth
of 10 m.
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ACÅAAa CACbUckti MÖLLER 1842 
AcUiAa boKcaZÅA beck 1851 
ScaZa boKcaZÅA
ScaZasUa boxcaZZA lyell 1842 
ScaZarUa ZAC.bU.ckLL MÖLLER 1842 
Characteristics, see Nordsieck 1968, p. 74.
Distribution: Greenland—northeast North America (Hubendick & 
Warén 1973).

Acmaca rubella fabricius 1780 
Tcctiwa KabcZZa fabricius 1780
Odhner 1912, pp. 10—11; 1915, pp. 139—140; Warén, personal
communication.

An arctic gastropod living on stones and rocks below about 10 m.

Acmaca vZngZnca muller 1776 
Icctivia v-biglnca MULLER 1776 
Nordsieck 1968, p. 16.

A boreal—lusitanian species with a vertical range of 0—120 m. 
It is common along the west coast on hard bottoms between 10 and 
40 m (Hubendick & Warén 1975, p.36).

AlvanZa aticncuUa mighels & adams 1843 
AZvaaia mZgkcZAÄ stimpson 1851 
CZnguZa caAtanca non möller 184l 
Onoba caAtanca

Nordsieck 1968, p. 46; Odhner 1915, p. 169.

A mainly arctic gastropod living on muddy substrata at depths 
below 10 m.

The taxonomy is not clear (see Hubendick & Warén 1969; 1979; 
1971 and 1975).

AlvanZa mlgkcZAÅ, see AZvania caicnoaUa
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Amauxop-ili tdlandica gmelin 1791
Hubendick & Warén 1974; Nordsieck 1968, p. 104; Odhner 1915, p. 
161.

An arctic—boreal gastropod living on muddy or sandy bottoms. In 
Skagerrak and Kattegatt it is known at depths between 20 and 60
m.

Anomia acalzaia, see Heiexoanomia -dquamula aculeata

Anomia paieJttéhoxmiA LINNÉ 1761 
Monia patelté^omii
Hägg 1924, pp. 456—457; Tebble 1966, pp. 35—36.

A boreal—lusitanian bivalve living on hard substrates and on 
empty shells down to considerable depths.

Anomia Aquamula, see Heiexoanomia Aquamula

Aponxhai* petpelecani linné 1758 
Nordsieck 1968, p. 96.

A boreal—lusitanien gastropod living on bottoms of sand and mud 
at depths from about 10 to 130 m. It is recent along the west 
coast.

Anca glaciates, see Baihyaxca glaciated

Axciica idlandica linne 1767 
Cypnina tslandica 
Tebble 1966, pp. 92—93.

A mainly boreal species living on firm bottoms of sand and muddy 
sand at depths from about 5 m to several hundred metres. The
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Iceland-cyprina is common at depths of 8—50 m along the Swedish 
west coast and also in the southwestern part of the Baltic.

A^tcwtz oAcXlza GRAY 1824
Hägg 1904, p. 33; Odhner 1915, p. 90.
See A&tcjutz botinaJLU,.

A&taAtz banliAÅi, see A&tcvtto. eULLptÅda.

AttcvUe. bo>viaLu> chemnitz 1788 
TfUdonia boAzatU Schumacher 1817 
A-atcuvtz conAagata brown 1827 
A*>toJutz -iemiAulcata leach 1819 
Ockelmann 1958, pp. 74—79.

This bivalve is a circumpolar, coastal form, which usually lives 
at depths of less than 30 m in arctic (mainly) boreal seas. It 
inhabits soft bottoms of sandy clay or clay.

Literature also includes some descriptions of varieties, e.g. 
OACÄÅC.CL and uiÅtkami. According to Ockelmann (op.cit.) and Odhner 
(1915, p. 90) the shell proportions of A&tcwte. bon<LoJLLt> vary from 
one individual to another. Until more is known a subspecific rank 
to any of the forms is not appropriate (Ockelmann op.cit.).

The AAtcvute. bofizaJLii mussel is relict in Kattegatt and in the 
southern part of the Baltic and lives at depths below 10 m (Man- 
dahl-Barth 1971, p. 96).

A-6taAtz comp-tea-aa, see Aat<wtz zHJLLptLza

Ai>t<wtz zcPiAugata, see AAtcvutz boKzaJLLa

A&taxtz zo^tata, see AAtaAtz cAznauta
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A Atcwtz zAzncuta gray 1824 
kAtaAtz zoAtata
Nordsieck 1969, p. 69; Ockelmann 1958, pp. 89—92.

AAtOAtz ZAZnouta has been divided into two species: kAtaAtz ZAzb- 
AizoAtata forbes 1847 (=AAtaAtz zAznata) and InÅdonta azuuUzoAta- 
ta JEFFREYS & FRIELE 1897 = AAtCLAtz ZAznata azutÅZOAtdta. Ockel­
mann claims that transitional forms occur between the two speci­
es. Both are sublittoral forms with a mainly arctic distribution.

kAtaAtz zJULLptÅza BROWN 1827 
kAtaAtz ZOmp^iZAAd LINNÉ 
kAtOAtz bankA-U. LEACH 1819
Hägg 1924, PP. 465—466; Ockelmann 1958, pp. 86—89.

The species has an arctic—boreal distribution and lives in clay, 
mud or sand at depths between 2 and more than 400 m. The pre­
ferred depth varies between localities. The species lives along 
the Swedish west coast.

kAtcAtz moYvtaguÅ dillwyn 1817
Hägg 1924, pp. 463—465; Ockelmann 1958, pp. 80—85; Tebble 1966, 
p. 71.

A circumpolar, arctic—boreal bivalve living on sandy or gravelly 
bottoms to depths of about 75 m. At West Greenland it is known to 
a depth of 445 m.

kAtaAtz montagul AtAiata leach 1819

The proportions of the kAtaAtz montagut shells are exceedingly 
variable. Forma AtAiata has about the same latitudinal and baty- 
metric distribution as forma typtza.

kAtaAtz AzmÄAuÅzata, see kAtaAtz boAzaLu,
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AAtcuutz AtAÅcuta, see A-itcuitt montaguZ AtfiZata

AAtanZz sulcata da costa 1778
Mandahl-Barth 1971, p. 96; Tebble 1966, p. 70.

A mainly boreal bivalve which burrow into mud, muddy gravel, 
sandy gravel or shingle from about 5 m to considerable depth. The 
species lives along the west coast at relatively great depths.

AAtynÅA hoauczci gould 1840 
Nordsieck 1968, pp. 124—125.

A mainly boreal gastropod living at depths below 10 m. Charac­
teristic of areas with strong currents (Warén, personal communi­
cation) .

AxÅnuA ^Zzxlloaua, see TkyaAixa ^Zzxuo-ia

BaZanuA baZanuA LINNÉ 
BaZanuA poicatuA da costa 1778 
Stephensen 1933, pp. 119.

An arctic—boreal cirriped attached to rocks to a depth of 300 m. 
It is common along the west coast to depths of 20—30 m, often 
attached to molluscs, e.g. ModZola modioZuA (Ursing 1971b, p. 
318).

BaZanuA csinnatuA bruguiére 
Stephensen 1933, p. 124.

This barnacle is distributed from arctic to lusitanian waters and 
occurs in the Pacific. It is attached to rocks at depths between 
0 and 100 m and is common along the west coast (Ursing 1971b, 
P-318).
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BaZamu, harmesu. linné
Odhner 1930, pp. 499—500; Stephensen 1933, pp. 120—121.

A boreal, deep-water crustacean which is common along the Norwe­
gian west coast at depths of 150—300 m. The species is not known 
at depth less than 40—50 m. It requires clean sea water. The 
species occurs in the Skagerrak.

BaZayuu pofic.aZ.iU>, see BaZaniu> baZaniu>

Batkyafica gZacZaLU gray 1824

Afica glaciaZZi leache 1878 
Ockelmann 1958, pp. 44—48.

The species usually lives in soft substratum with gravel and 
cobbles. Depths ranges from 5 m to nearly 500 m, most commonly 
below 40 m. Its distribution is arctic—boreal.

BeZa kobeZtZ verkruzen 1875

BeZa vZfUduZa sars 1878

This gastropod has an arctic distribution (Hägg 1950, p. 358).

BeZa pyfiamZdaZJu, see Lofia pyfiamZdaZJu

BeZa fiuguZaZa troschel 
Odhner 1915, p. 211.

Odhner distinguishes between v. Ap-CtzbexgeYlAÅA FRIELE and v. 
AC-aZanoZdeA SARS. Both of these gastropods can be characterized
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as mainly arctic species living on muddy bottoms from about 10 m 
to considerable depths.

Beta vvu.dul.a, see Be£a kobclti

BcxingiuA tivutcmi BEAN 1834 
CuyAodomuA tusctoni 
FuALLA tUAtonÅ. BEAN 1834 
d media tivitonl 
Nordsieck 1968, p. 125.

This gastropod has a boreal distribution and occurs to a depth of 
more than 1000 m.

Bdttim neJUauJiatm DA costa 1778 
Nordsieck 1968, p.68.

A boreal—lusitanian gastropod. It lives in the littoral algae 
belt along the Swedish west coast.

BoH.zoakvton manmoncat,, see Toniciatia mcuimosie.a

Buc.cU.nm c.anatic.ulatm hisinger

Characteristics by Hägg 1925, p. 11 and Fig. 1. The species is 
deformed type of BuccUnm qn.0cnlancUcm (Warén, personal communi­
cation) .

BuccUnm glacUale LINNÉ 1758
Nordsieck 1968, p. 133; Odhner 1915, pp. 185—188.

A circumpolar, arctic gastropod livind mainly on bottoms of sand 
and gravel with algae.
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Bucctnm gnoenZandtcm CHEMNITZ 1788 
Odhner 1915, pp. 192—194.

This gastropod lives mainly in arctic seas, mostly at depths to 
75 m. It is a carnivorous mollusc and it occurs on various bot­
toms .

Buc.CA.nm kydn.opkanm hanock 1846 
Nordsieck 1968, p. 134.

An arctic species. This gastropod is recorded from muddy and 
clayey bottoms to considerable depth (Hägg 1905, pp. 63—67).

Bucctnm Zahn.adoKc.niie. reeve 1855 

An arctic species (Hägg 1950, p. 357).

Bucctnm mentdtonaZe harmer 1913 
Harmer, 1914—1919, pp. 111—112.

The gastropod is known from Newfoundland and as a fossil from 
Pre-Weichselian Pleistocene layers (Waltonian and Butleyan) in 
Great Britain.

Bucctnm tenA.ae.novae. mörch 1869 
Odhner 1915, pp. 184--185.

An arctic gastropod living on muddy bottoms at depths between 10 
and 110 m.

Bucctnm undatm linné 1758

Nordsieck 1968, p. 133; Odhner 1915, pp. 180 -182. An arctic
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boreal gastropod found on soft bottoms, mostly muddy, from shal­
low water to considerable depths. It is recent along the Swedish 
west coast.

Several varieties are known (see Hägg 1924, pp. 452—454). 
Usually it is difficult to establish a subspecific rank for 
subfossil specimens.

Buc.cu.num undatum LINNÉ 1758 cocsiulca sars 1878
Brögger 1900—1901, PI. XII:4; Hägg 1924, p. 453; 1952, p. 158.

This variety has a mainly boreal distribution.

Bucctnum undatum linné 1758 conotdzum sars 1878 
Hägg 1952, p. 163; Nordsieck 1968, p. 133.

This variety has a mainly boreal distribution.

Caputacmae.a gZactaLu,, see Capulacmaza Kadtata

CapuZacmaca Kadiata sars 1878 gZactatU odhner 1913 
CapuZacmaca glacuaLu, odhner 1913

The taxonomy of this gastropod is discussed by Odhner (1927, p. 
11). Its distribution is uncertain. Nordsieck (1968, p. 99) 
claims that it is circumpolar and exists along the Norwegian 
coast. The species is here regarded as arctic—boreal.

Ccuidium echtnatum, see AcantkocaA&ia ccfiinata

Cojcidtum cduZz, see Cexa^todcnma cduZz
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Couidlum ^.cuclnalm, see Pan.vlcaA.dlum ovale.

CeAOAtodewa cdulc linné 1767 
CaA.dlm cdulc linné 1767
Hägg 1924, p. 469; Teblle 1966, pp. 104—105.

This edible cockle has a boreal—lusitanian distribution and 
lives in sand, mud, and sandy mud in shallow water, 0—10 m. The 
species can tolerate a low salinity. It is one of the most common 
molluscs along the west coast and it also occurs in the southwes­
tern Baltic.

Cfilmy-6 lilandlcuA muller 1776 
Pcctcn lélandlcu* muller 1776
Hägg 1924, pp. 461—463; Nordsieck 1969, p. 50.

A circumpolar, arctic—boreal species found in the algae zone and 
on clay bottoms (depth range 7 — 100 m). The species is not pre­
sent in high-arctic seas (Ockelmann 1958, p. 65). Its occurrence 
along the east Greenland coast is discussed by Hjorth & Funder 
(1974).

CfviyAodomuA tuAtonl, see Bcnlnglu* tunXonl

Cingula caAtanca, see Alvanla mlglnclAl

Cingula Atnlala, see Onoba aculca
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CoIua iilancLLc.UA gmelin 1791 
Sipho iAlandicuA 
Nordsieck 1968, p. 126.

An arctic—boreal gastropod living on clay bottoms between depths 
of 7 and 1200 m.

CoIua togatuA mörch 1869
Sipho togatuA
Odhner 1915, pp. 201 — 203.

A mainly arctic species living on muddy bottoms from about 10 m 
to considerable depths.

CoKonula diadma LINNÉ 
Stephensen 1933, pp. 126—127.

This barnacle is attached to humpback whales (Odhner 1930, p. 
505), which live in the north Atlantic and Pacific waters during 
the summer and in tropical waters during the winter (Siivonen 
1968, p. 132).

CmmeJUta laevigata Atntata, see MuAeuluA laevigata AubAtfiiatuA

Cypntna iAlan.du.ea, see An.cJu.aa iAlandica

VaUlina Aeptigexa loven 1846 
Waldheimia Aeptigen.a 
Sars 1878, pp. 11—13.

This brachiopod is mainly distributed in arctic waters at depths 
below 10 m.
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Echtnuu ckoenbac.fierc4.c4, 4ee Stxongyloce.ntA.otuu> dA.ocbackcnAÅA

EnAÄA zyiaåa linne 1758
Mandahl-Barth 1971, p. 101; Nordsieck 1969, p. 146; Tebble 1966,
pp. 161 — 162.

A bivalve with a boreal distribution, burrowing into sandy sedi­
ments at depths as great as 80 m. Common along the Swedish west 
coast to a depth of 30 m.

Fu4U4 dcApccta, see Ncptunca dcApccta

Euaua tuxt-oni, see BcnÅngtuA tuuvtoni

Hctexoanomla Aquamula acalcata LINNÉ 1758 
Anomia aculcata MULLER 1776 
Anomia AquamuZa LINNÉ 1758
Hägg 1924, pp. 457—458; Sorgenfrei 1958, pp. 80—82; Tebble 
1966, p. 37.

This bivalve has a mainly boreal distribution, from the White Sea 
to the Bay of Biscay, and is attached to shells, stones, and sea­
weed. It is moderately common along the Swedish west coast.

HiateZZa axctica LINNÉ 1767 
Saxicava axctica linné 1767 
ScuUcava. xugoAa pennant 1777

The taxonomy of HZcuteZZa. species is not sufficiently known. In 
North Atlantic waters at least two species are said to occur, 
namely HlatelZa ajicJJLca and HlatcJUia golZicana lamarck 1818 
{SaXstcava XugoAd), and also a number of varieties which are 
considered intermediate (see Hägg 1924, pp. 471—473; Nordsieck 
1969, p. 147). A third form, HiateJUia. pkoZadtA LINNÉ 1771, is 
regarded by Ockelmann (1958, p. 140) as a doubtful species.
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Neither Ockelmann (op.cXX. pp. 139—142) nor Tebble (1966, p. 
173) separate shells of HdaXeLta into distinct species. Two 
different forms of HdaXeJtta larvae are known. The question is 
whether the adult shells can be distinguished from each other. 
Shell forms of recent H-iaXeJUta specimens show an extreme variati­
on. Ockelmann (1958, p. 141) states that hardly two adult speci­
mens of exactly the same appearance seem to be present in ma­
terial deriving from east Greenland.

Characteristics intended to apply to all species of the genus 
(Ockelmann 1958, pp. 135—142); Tebble 1966, pp. 172 — 173; cf. 
Sorgenfrei 1958, pp. 125—128). The species has a wide geographi­
cal distribution in the northern hemisphere, from Arctic seas to 
the Mediteranean and in corresponding regions in the Pacific. 
Mostly it is found from the shoreline to depths of several hund­
red metres. In shallow water the species may be attached to 
algae, in deeper water, to stones, and specimens are even at­
tached to each other. HdaXeLta forms are common along the Swedish 
west coast.

HioXeJUta oatcXXaa udde.valJte.nA.La Jeffreys 1859 
SaxXaava cuicXiaa uddevattanAÅA

The taxonomy of HdaXeLta species is not clear, c^. HdoXeJtta 
OJiCXXaa above. From Jan Mayen and East Greenland Ockelmann (1958, 
p. 141) reports shell forms of HdaXeJtJta OficXXaa and HdaXeJUta 
gaJULLaana together with a number of intermediate specimens and 
irregularly developed shells.

In this paper subfossil shells of HioXeJUta ooicXiaa udde.vaJUte.n- 
AÅA are characterized as short and thick to very thick, usually 
irregularly developed shells. It must be stressed that the 
classification of the subfossil HioXeJUta shells, other than the 
typical forms, is very subjective. The question here is whether a 
future distinction between recent HioXeJUta forms can be valid for 
the more or less eroded subfossil shells.

HioXeJUta goJUtiaana, see HioXeJUta an.cXlaa
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HiateJULa pholadié, see HÄatctta oacJclco.

HomaJLogy Aa alomuA philippi 1841 
OmalogyAa atomuA philippi 1841 
Hubendick & Warén 1971.

The species has a wide distribution from the Arctic to the Medi­
terranean. This small gastropod, 0.5—1.0 mm, is attached to 
algae and moderately common along the northernmost part of the 
Swedish west coast.

HycUobla ulvac, see PcAlngia ulvac

lAchnaction albu* linne 
LophyAUA albai 
TAadnydcnmon albuA 
Odhner 1915, pp. 49—50.

An arctic—boreal species living on rocky bottoms at depths 
between 10 and 600 m. Recent along the Swedish west coast to 
Öresund.

J cbfcicy-blna opallna, see fU^Aoctla opallna

Juniata tuAlonl, see 8cnlnglai tuAtonl

Lacuna dlvoAlcata fabricius 1780 
Lacuna vlncta Montagu 1803
Hubendick & Waren 1974; Nordsieck 1968, p. 39.

A mainly boreal gastropod associated with seaweed in shallow 
water. Recent along the west coast.
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Lacuna vlncta, see Lacuna dlvantcata

Lcda caudata, see Nuculana mlnuta

Lcda mlnuta, see Nuculana mlnuta

Lcda myalls, see Voldla hypcuboftca

Lcda poinula, see Nuculana potnula

Lcpcta caeca muller 1776
Hubendick & Warén 1975, p. 38; Hägg 1924, pp. 445—446; Odhner 
1915, pp. 140—142.

A circumpolar, arctic—boreal gastropod which lives mostly on 
muddy bottoms at depths between 100 and 400 m. Along the coast of 
Bohuslän it is known on hard bottoms at depths between 40 and 100
m.

Llttontna Uttoiea LINNÉ 1758
Hubendick & Warén 1975, p. 40; Hägg 1924, pp. 446—447; Nordsieck 
1968, p. 40.

A boreal gastropod attached to rocky substrata at depths of 0—15 
m. It is very common along the Swedish west coast.

Llttonlna obtu^ata LINNÉ 1758 
LlttoKlna palllata SAY 1822
Hägg 1924, pp. 448--450; Nordsieck 1968, p. 40.

A boreal species generally attached to the seaweed Fucui, 0—3 m. 
This gastropod species is common along the Swedish west coast.



172

LiAAonAna obtu^aAa paLLiaAa say 1822 
LiAAonAna palLLaAa say 1822

The palLLaAa form is low-arctic with its southern limit off 
northern Norway (Hubendick & Warén 1975, p. 40).

LiAAonAna palLLaAa, see LiAAonAna obAuAaAa

LiAAonAna nuLU, see LiAAonAna 4arcaAALU

LiJA.oru.na. 4ax.aAALU nudL.s maton 1797 
LiAAonAna nuLU MATON 1797
Hubendick & Warén 1975, p. 40; Nordsieck 1968, p. 40.

A mainly boreal species attached to rocky bottoms to a depth of a 
few metres. This gastropod species is common along the Swedish 
west coast.

LopkynuA albiU), see l4c.knacAi.on aJtbu4

Loria pynamidaLU ström 1768 
Be£a pyn.amAd.aLU> STRÖM 1768
Hubendick & Warén 1974, p. 31; Odhner 1915, pp. 219—220.

A mainly arctic species living on soft and gravelly bottoms.

LucAna bomaLU linné 1767 
LucAnoma bomaLU linné 1767
Tebble 1966, pp. 76—77; Ursing 1971b, p. 252.

A boreal—lusitanian bivalve, which burrows into sandy mud or 
gravel. It occurs from a couple of metres to considerable depths.
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It exists along the Swedish west coast at depths between 20 and 
50 m.

Lunatia gnocrlandlca, see Lunatia pallida

Lunatia pallida broderip & sowerby 1829 
Lunatia gnocnlandlca beck 1851 
Natlca pallida gnocnlandlca Möller 1842
Hubendick & Warén 1974; Nordsieck 1968, p. 103; Odhner 1915, pp. 
157 — 160.

A circumpolar, mainly arctic gastropod species with a wide verti­
cal range, 2—2300 m. It lives on muddy bottoms in Kattegatt at 
depths between 10 and 50 m.

Macoma baltklca LINNÉ 1758 
Telllna baltlca LINNÉ 1758 
Telllna pnoxlma

Hägg 1924, pp. 466—467; Tebble 1966, pp. 149—150.

An arctic—boreal bivalve living in mud, muddy sand, and muddy 
gravel in shallow water. The mollusc tolerates a low salinity and 
is common in the Baltic sea.

Macoma baltlnica aAtaAto-idcA

This form is characterized by Hägg (1923, p. 438). No information 
about distribution pattern.

Macoma caJLcoaica gmelin 1790 
TelLLna calcanea chemnitz 1788 
Jcltina -iabulota

Hägg 1924, pp. 468—469; Ockelmann 1958, pp. 125—128.
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A circumpolar, arctic—boreal species generally living in shallow 
water on a clayey or muddy bottom. This species is present along 
the Swedish west coast and in the Baltic west of Bornholm.

Matganutci ojigzntata gould 1840
Maagantta otivacza brown 1828
Nordsieck 1968, p. 18; Odhner 1915, p. 146.

An arctic (mainly)—boreal gastropod living on muddy bottom at a 
depth from 3 to about 100 m.

Man.ganuteu> gn.oznZandu.ca, see Uan.ganutzu> undulata

Man.ganutzA Inzltctna fabricius 1780
Hubendick & Warén 1975, p. 40; Nordsieck 1968, p. 17; Odhner 
1915, pp. 143 — 146.

An arctic—boreal species with a vertical range from 0 to 400 m. 
It is most common on bottoms consisting of gravel and cobbles 
with Lamtnanu.a seaweed. This gastropod species occurs along the 
coast of Bohuslän at depths between one and 40 metres.

Man.ganutzA otivacza, see Man.ganutz4 angzntata

Man.ganxtz6 undulata sowerby 1813
Man.ganutz^> gn.oznlandu.ca gmelin 1790
Nordsieck 1968, p. 17; Odhner 1915, pp. 147—149.

An arctic—boreal (mainly) species living on various types of 
bottoms at depths between 2 and 300 m.

ModiolasUa dti>conu> see Maiculaå duu>ofu>
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Modiolus modiolus LINNÉ 1758
MytiluA modioluA LINNÉ 1758
Nordsieck 1969, p. 31; Tebble 1966, p. 43.

The horse-mussel has a wide, circumpolar distribution. It lives 
generally on sandy and gravelly bottoms at depths to about 150 m. 
It is also found attached to rocks and LaminaKia within the 
littoral zone. It is common along the Swedish west coast.

Moellenta coUulata Möller 1842 
Nordsieck 1968, p. 33; Odhner 1915, p. 152.

A mainly arctic gastropod species living on muddy bottoms at 
depths between 14 and 300 m.

Mon-ca pateJUUkonmli,, see Anomia ipateJUU^onmU

Montacuta sp. MONTAGU 1803 
Tebble 1966, pp. 89—91.

Small bivalves with boreal—lusitanian distributions.

Maåcu£lb5 diiCOKA LINNÉ 1758 
ModiolaKia dUaoKA linné 1758 
Tebble 1966, p. 46.

This bivalve is found in the littoral—sublittoral zone from the 
Arctic to Maderia and has a corresponding distribution in the 
Pacific. It lives under rocks and among small algae, primarily 
CoKoJUU.no. oJ^ieinaLU.

Maåca£ai lae.vJ.gata ^ab-itKiatuu, gray 1824 
CKeneJtla laevigata tKiata GRAY 1824 
ModiolaKia dUeonA laevigata GRAY 1824 
Nordsieck 1969, pp. 35—36.
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A circumpolar, arctic bivalve living on rocky bottoms at depths 
to 80 m.

The problem of identifying MocLLoZtVvLa. &u>cc»u> and M.Zaev-igata 
is discussed by Ockelmann (1958, pp. 56—57).

Mi/a tAunaata LINNÉ 1758
Hägg 1924, pp. 470—471; Mandahl-Barth 1971, p. 101; Odhner 1915, 
pp. 120—123; Tebble 1966, p. 167.

A circumpolar, arctic—boreal bivalve living in sand, sandy mud, 
or clay at a depth from about 2 m to at least 623 m. It seems to 
be most common at depths less than 50 m. This blunt gaper occurs 
along the west coast below a depth of 6—7 m.

Mi/a tuancata linné uddevaZ£en4d2> forbes 1846

Hägg 1924, pp. 470—471; Hessland 1943, p. 274 footnotes; Ockel­
mann 1958, p. 148; Odhner 1915, pp. 124—126.

A mainly arctic species living on muddy, sandy, and gravelly bot­
toms. This distribution is based on finds of empty shells only, 
most of them at a depth less than 50 m. According to Ockelmann it 
is an arctic fenotype.

Ml/£t£o4 Zdulli LINNÉ 1758
Hägg 1924, pp. 458—460; Tebble 1966, pp. 40—43.

The common mussel is cosmopolitic with a mainly boreal distri­
bution and very common in shallow waters (0—10 m). Requirements 
as to attachment surfaces and water salinity differs.

MytAJiuA modiolus, see MocUoIua modiolus
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Noi-ia n.euticulata linné 1758 
Nai.6cuu.at> ficticuloutuA 
Hubendick & Warén 1971.

A boreal—lusitanian gastropod usually living on bottoms of sand 
and mud at depths as great as 15 m. It is one of the most common 
gastropods along the west coast.

Ncutica a&LinL6 gmelin 1790
Ncutica claUAa BRODERIP & SOWERBY 1829
Hubendick & Warén 1974; Nordsieck 1968, p. 106; Odhner 1915, pp. 
153 —156; see also Sorgenfrei, pp. 193 —194.

An arctic—boreal gastropod living on muddy bottoms at depths 
from 2—3 m to more than 2000 m. It is recorded from deep water 
west of Portugal. Off the coast of Bohuslän the gastropod lives 
in sandy and muddy bottoms between 50 and 200 m.

Ncutica bathyb-i friele 1879 
Hubendick & Warén 1974.

An arctic species. One specimen known from the Norwegian Sea.

Ncutica cZauAa, see Ncutic.a abhiniA

Ncutica gaocnlandica, see Luncutia patLida

Ncutica palLida, see Lunatia paJULida

Ncutica palLida gaoenlandica, see Luncutia palLida
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Nzptunza antlqua LINNÉ 1758 
Nzptunza dzApzcta LINNÉ 
Flu>lu> dzåpzctuA

Hägg 1924, pp. 454—456; Nordsieck 1968, p. 130; Odhner 1915, pp. 
198—199.

An arctic (mainly)—boreal gastropod living on muddy bottoms from 
about 20 m to considerable depths. The species is the biggest 
gastropod, up to 20 cm high, in the North Sea (Warén, personal 
communication). It is rare along the west coast.

In the species Nzptunza d<lApz.c£.a Odhner includes Nzptunza 

antLqua as a variety (cf. Hägg). Nordsieck distinguishes between 
them and considers Nz.ptu.ma dZApzcla to appear in deeper and more 
arctic waters than Nzptuna antiqua.

Nzptunza dzApzcta, see Nzptunza antiqua

Nzptunza dzApzcta zanlnata lamarck 1822

The species is known mainly from arctic waters (Hägg 1924, p. 
455). It has been illustrated by Brögger (1900—1901, p. 265, PI. 
IV:1, PI. VI:21).

Nzptunza dzApzcXa toxnata gould 1841

This gastropod species is found living around Iceland (Nordsieck 
1968, p. 130) and Spitsbergen (Hägg 1924, p. 455).

Nuculana minuta MULLER 1776 
Lzda minuta muller 1776 
Lzda zaudata donovan 1800 
Ockelmann 1958, pp. 19—20.

A discontinuously circumpolar, low-arctic—boreal bivalve living 
on various types of bottoms from 4 m to considerable depths.
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Nuculana pcxnula muller 1776 
Nuculana pcunula co&tlgcAa LECHE 1883 
Leda pcxnula muller 1776 
Ockelmann 1958, pp. 15—18.

The species has a mainly circumpolar, arctic distribution, but is 
is also known around the coasts of the North Sea. It is common in 
clayey or muddy bottoms at depths from 2 to 210 m, but is found 
near Jan Mayen at a depth of 1275 m.

Nuculana tcnuli> cx.panAa reeve 1855
Nuculana tenuis montagu 1803 oeparua Hancock 1846
Ockelmann 1958, pp. 13—15.

This bivalve has a mainly circumpolar, arctic distribution, but 
it .is also known from the western coast of Europe. It inhabits 
bottoms of mud, clay, sand, or gravel at depths from 0—13 m to 
usually 100 m and is rare at greater depths. The species is 
referred by Nordsieck (1969, p. 3) under the name of Llonucula.

Omalogysia atomuA, see Homalogysia atomui

Onoba aculca GOULD 1841 
Onoba aActica L0VÉN 1846 
Onoba 4ax.cuULu> Möller 1842 
Hubendick & Warén 1970.

A boreal gastropod species, which prefers brackish water. The 
taxonomy of Cingula and Onoba is not clear (cf. AIvanla). The 
gastropod is known along the Swedish west coast.

Onoba anctlca, see Onoba aculca

Onoba caitanca, see AIvanla
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Onoba &ax.oJJJLu>, see Onoba ac.u£ea

OA&iea educed linné 1758
Mandahl-Barth 1971, p. 96; Tebble 1966, p. 53.

A boreal-lusitanian bivalve species which lives at depths between 
5 and 85 m on various types of bottoms. This common oyster re­
quires a salinity of at least 25 per mille and a summer 
temperature of about 20°C. It is rare along the west coast.

Pcuivi.caA.cUum ovaZc sowerby 1841 
Ccuidium ^cvcdncutum MONTAGU 1803 
Nordsieck 1969, p. 99; Tebble 1966, p. 102.

This bivalve has a wide distribution, from the White Sea to the 
Canary Isles. It inhabits bottoms of muddy sand and gravel at 
depths between 3 and 110 m. The species is common along the west 
coast.

Pecit&n dlan&icuA, see Cklamy-6 dlandica

PexUngia ulvac pennant 1777 
Hydxobia ulvac pennant 1777
Mandahl-Barth 1971, p. 90; Nordsieck 1968, p. 42.

A boreal gastropod abundant on muddy bottoms with algae in shal­
low water. It lives along the Swedish coast as far north as the 
Gulf of Bothnia.

PlicifauAuA knöyexi Möller 1842 
S-iph.0 kAÖycnU
Hägg 1905, p. 48; Nordsieck 1968, p. 130.

A circumpolar, arctic gastropod. The species is recorded along 
eastern Greenland at depths between 3 and 122 m.
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PZZcZ^uaua ZatenicuA möller 1842 
Sipho tatznic.UA
Nordsieck 1968, p. 130; Odhner 1915, pp. 204—205.

A deep-water gastropod which lives on muddy bottoms in arctic 
water. Vertical range: 14—1200 m. The species is rare at depths 
less than 100 m.

PontZandia anctica gray 1824 
VoZdia anctica gray 1824 
Ockelmann 1958, pp. 23—26.

This bivalve burrows in muddy or clayey bottoms in high-arctic 
seas. Its distribution is circumpolar. The vertical range is from 
2—3 m to more than 300 m. It is most common at depths between 10 
and 50 m.

This mollusc is used as a character fossil of glacial non- 
varved clays in western Sweden and the Vänern basin.

PontZandia anctica AiZiqua reeve 1855

When PontZandia anctica is further classified by the proportions 
of the shells, forma AiZiqua is of medium size (Ockelmann 1958, 
pp. 25 — 26).

PontZandia piigida, see VoZdiclZa ptigida

PontZandia ZcnticuZa, see VcZdicZZa ZcnticuZa

PAcudamuAAim Acptmnadiata, see CkZcumyA Acptcmnadiata
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PtAÅanuZa tunnoidcA

According to Odhner (1927, p. 105, foot note 2; 1930, p. 503) the 
species belongs to the genus of ToZedonÄa, which is known from 
Antarctic and Subantarctic regions.

PanetivceJUia noachina linne 1771
Hägg 1924, pp. 444—445; Nordsieck 1968, p. 12; Odhner 1915, pp. 
142 — 143.

A circumpolar, arctic—boreal gastropod which lives on various 
bottoms mostly between 10 and 200 m. Along the Portugal coast it 
is recorded at a depth of 2000 m. It is not common along the west 
coast.

Rkaaoa ÅnconApiqua ALDER 1844 
Hubendick & Warén 1970.

A boreal—lusitanian gastropod, smaller than three mm, common on 
algae at a depth between 3 and 25 m. Recent along the coast to 
Öresund.

RÅAAoa mmbn.anace.a J. adams 1800 
Hubendick & Warén 1970.

A small 6—9 mm long gastropod species associated with loAtexa 
and Chon.da ^iZum. Usually occurs at depths less than 10 m in 
arctic—boreal waters. The species is recent along the Swedish 
west coast.

R<Lt>AoeZla opoJUna Jeffreys 1883 
Je^&LcyAÅna opaZZna Jeffreys 1883 
Nordsieck 1968, p. 61.

A 2 mm-sized gastropod associated with algae zone in shallow 
water. The species is known from European coasts.
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Saxlcava antiULca, see HLateZla. asicd.ica

SaxA.cava axctlca uddcvaHcYUÄA*, see Hiatclla oauMca addcvaZlcn.-
•i-Ci

So.XA.cava xugo-ia, see HdatclHa avictica

Scala boficaLLi, see AclÅAAa boficaJM

Scalavua boKcatu,, see AcÅxi>a boncaLU

ScaZoÅÄa cAcfaxÅhtl, see AcJju>a bo^icalÅA

Slpho i^ZandicuA, see Cola.4 ÅAtandicuA

Slpho knöy&ii, see PLLackoAUA knöyeAÄ

SÄpko latovicuA,, see PliclfauAua> latcnlcuA

Slpho togcutuA, see Colué toga£uu>

SolcaUMa obtcusia b Ma couthouy 1838 
SolooUMa obtcusia couthouy 1838 bMa sars 1878 
Hubendick & Warén 1975, p. 40; Nordsieck 1968, p. 19.

A mainly arctic gastropod.
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Stno ng ylo ccntnotm dbioe.bache.m-U muller 1776 
Echinm dnocbachcm-U muller 1776

A boreal—lusitanian species which is common along the west coast 
at depths between 5 and 20 m (Warén, personal communication).

Subcnitm montalbidm
Odhner 1930, pp. 503—504.

This sponge has a mainly arctic distribution. It is recorded as a 
rare occurrence in the fiord of Gullmaren, northwest of Uddeval­
la.

Tcctuna nubella, see Acmaca nubclla

Tcctuna vinginca, see A cmaca viA.gi.nca

Telltna balthica, see Macoma balthica

Telltna calcanea, see Hacoma calcanea

Tellina pnoxtma, see Macoma balthica

Tenebnatella ApitAbengem-U davidson 
Brögger 1900—1901, p. 577.

An arctic brachiopod.

Thetya cnanium
Odhner 1930, p. 504.

An arctic—boreal sponge common along the Norwegian coasts.
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Thn.acJ.a myop^-u> Möller 1892 
TlrviacsLa. tn.unc.cuta brown 1827

The bivalve Tkn.acta tn.unc.ata, has been renamed Thn.acta myopA-U, by 
Hägg. It is an circumpolar, arctic bivalve living on muddy and 
clayey bottoms between 12 and 350 m.

It may be noted (Warén, personal communication) that VaKacuia 

tn.unc.ata MIGHELLS & ADAMS non BROWN 1827 is synonymous with 
Tkn.acta &cpte.ntntonaJLLi> Jeffreys 1872 (for description, see 
Nordsieck 1969, p. 161).

Tknacta papyn.ac.ca poli 1795 
Tkn.acta phcuicotina lamarck 1801
Mandahl-Barth 1971, p. 100; Nordsieck 1969, p. 160; Tebble 1966, 
p. 195.

A boreal—lusitanian bivalve living in sand, muddy sand, and 
sandy gravel at depths between 1 and 50 metres. It is moderately 
common along the Swedish west coast.

Tkycut>in.a £lexuo*a montagu 1803 
AxthOi JEFFREYS 1869

This bivalve is a deep-water species with a boreal—lusitanian 
distribution. According to Ockelmann (1958, p. 100) some Tkycuitn.a 

species, such as Tkycui-Oia gouZdi, have formerly been included in 
T.^£exU02>a by several authors, for instance Hägg and Odhner (see 
also Sorgenfrei 1958, pp. 89—90).

Thya6tn.a gouldi philippi 1845 
Ockelmann 1958, pp. 100—104.

A mainly circumpolar, arctic bivalve which inhabits various types 
of bottoms, mostly at depths between 2 and 50 m.

Tolcdonta, see Ptbtanuia LunnotdzA
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Toni&eUta. maAmoA.ua. fabricius 1780

BoA.e.odfUton mcuuno^eiu fabricius 1780 
Odhner 1915, pp. 47—49.

An arctic—boreal species living on rocky bottoms at depths 
between 10 and 40 m. Recent along the Swedish west coast.

Tnachydejunon aJLbua,, see lAc.knacdu.on albuA

Tnldonta. boAcalÅA, see aAtaAtc boKcatu,

Txopkon c£cutkn.CUtiL6 LINNÉ 1767
Hubendick & Warén 1972; Hägg 1924, pp. 450—451.

A mainly arctic gastropod which lives on soft bottoms. It is 
recent in Skagerrak and Kattegatt below a depth of about 30 m.

TA.oph.on claX.hA.atib.s gannzAÅ. loven 1846

The species has an arctic—boreal distribution (Hägg 1952, p. 
158). It is placed by Nordsieck (1968, p. 116) in the subgenus 
TA.opkonopAÅA (BoA.eotAoph.onj.

TA.oph.on cJLathsiatuA mcujoA. L0VÉN 1846

The forma moujOA. signifies a comparatively large form (Hägg 1925,
p. 16).

TA.oph.on tAunccutuA ström 1767
Hubendick & Warén 1972; Hägg 1924, pp. 451—452.

A mainly arctic species. It is recent on soft bottoms below a 
depth of 30 m in Skagerrak and Kattegatt.
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TuniXcZZa communi* risso 1826 
TunÅXcZZa tcncbna linné
Hubendick & Warén 197, p. 41; Nordsieck 1968, p. 62.

A boreal—lusitanian gastropod which lives on sand or mud bottoms 
at depths between 6 and 200 m. In Skagerrak and Kattegatt it is 
common at depths between 10 and 100 m.

TunÅXcZZa tcncbna, see TunZXcZZa commune*

ltlaZdh.cimia *cptigen.a, see Valina *cptXgcn.a

VcZuXina Zcicvi.gaX.a, see JcZuXZna vcZuXXna

UcZuXZna veZuXZna muller 1776 
1/cZutina ZacvigaXa pennant 1777
Mandahl-Barth 1971, p. 93; Nordsieck 1968, p. 98; Odhner 1915,
pp. 161 — 162.

A mainly boreal gastropod species attached to ascidians at depths 
between 2 and about 200 m. It occurs in Kattegatt and Skagerrak 
at a depth of about 20 m.

\Jcnxuca *tnomia muller 1776 
Stephensen 1933, p. 115.

This cirriped is distributed from arctic to lusitanian waters. It 
is attached to sea shells or to firm bottoms to a depth of 200 m. 
The species is recent in Skagerrak and Kattegatt where it is 
found to a depth of 30 m (Ursing 1971b, p. 318).

VoZdia. ancXZca, see PonXZandia an.cXXa
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Voldia pilglda, see Voldizlla pviglda

Voldia kijpM.bon.za torell 1859 
Lzda myalls
Ockelmann 1958, pp. 21—22.

A discontinuously circumpolar, arctic bivalve living in clay or 
clayey bottoms from 4 m to considerable depths.

Voldia nana, see Voldizlla piatznna nana

Voldia pygmaza glbbo-ia, see VoldlzLla Izntlaula

Voldlzlla in.atzA.na verril & busch 1898 nana jensen 1905 
Voldia nana m.sars 1865 
Nordsieck 1969, pp. 11—12.

A mainly arctic bivalve living along the coasts of Greenland at 
depths between 20 and 310 m. The position of V.nana is discussed 
by Ockelmann (1958, pp. 36—38).

Voldia inlglda torell 1859 
Pontlandla piiglda torell 1859 
Voldia inlglda torell 1859 
Ockelmann 1958, pp. 34—37.

The species is found in high-arctic seas living on bottoms of 
clay, mud, or clay mixed with particles of sand and gravel. It is 
recorded from depths between 5 and 300 m and seems to be most 
common between 30 and 150 m. Sometimes a transitional form, v. 
^lllqaa, is described. However, it is always found together with 
f.typlza (Odhner 1915, p. 60).
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VoZdLLMa le.YvLLe.uJZa. Möller 1842 
PonXZandLa Ze.YvbicuZa sars 1878 
VoZdLLa. pygmaza. LOVÉN 1846 gZbboAa 

Ockelmann 1958, pp. 30—32.

This bivalve lives on bottoms of clay and mud in mainly arctic 
seas and is most common at depths between 20 and 200 m in the 
vertical range of 0—1400 m. The species is also known as far 
south as the Shetlands and the Faroes.

ZZnphaea cAÅApata linné 1758 
Tebble 1966, pp. 182 — 183.

The oval piddock has a boreal—lusitanian distribution and also 
lives in the north Pacific. It bores into peat, clay, and soft 
rocks in shallow waters. The species is moderately common along 
the Swedish west coast.

Vertebrates

Characteristics after Hvass (1970); Muus & Dahlström (1969); 
Siivonen (1968) and Ursing (1971a).

BaZama myALLc.eX.aA linné

The Greenland right whale is an arctic, species living in the 
drift-ice area. It feeds mainly on plankton.

VeZphXnapt&uiA Zcucoa pallas 1776

The white whale occurs mainly in coastal areas of arctic seas. It 
feeds on fish, cephalopods and crabs.
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EnlgnathuA banbcutu* fabricius

The bearded seal lives in coastal areas of the Arctic drift-ice 
region. It feeds on a bottom fauna consistin of crustaceans, 
molluscs, fish, etc., at depths less than 50 m.

EubaZaena uue.de.nbon.gLi liljeborg 1862

The Swedenborg whale has not been fully proved to be recent. Sub­
fossil finds of the species have been made only in Sweden (see 
Freden 1975, pp. 25—27). Zoologists are uncertain whether the 
Swedenborg whale is an extinct species of its own or a subspecies 
of the Greenland right whale or more probably of the Biscayan 
right whale (North Atlantic right whale), Eu.baZcLe.na gZacZaZÅA.

GaduA mon.hua linne 1758

Formerly synonymous with GaduA caZZanZaA.
The codfish has a southern arctic—boreal distribution. It lives 
to depths of about 600 m and requires a temperature of 2—10°C.

HaLiochoen.UA gn.ypuA fabricius

The grey seal is distributed from the Murmansk area to the Bri­
tish Isles. An isolated population occurs in the northern Baltic. 
The species is rare along the Swedish west coast. The grey seal 
can dive to a depth of 100 m and feeds mainly on fish.

Lagenon.hynchuA aZbin.0AtnÄA gray 1846

The white-beaked dolphin is a boreal—lusitanian species feeding 
on fish and crustaceans. It is recent along the west coast.
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Megapte^a no do-6 a bonn

The humpback whale lives in the north Atlantic and Pacific waters 
during the summer and in tropical waters during the winter. It 
lives in herds and feeds on plankton and fish.

MeZanogsicumiu angle^ina^ linné 
Gadiu azglejytnuu>

The haddock lives in arctic—boreal waters close to the bottom at 
depths between 10 and 200 m. It prefers a temperature of 4—10°C. 
The haddock is common in Skagerrak and Kattegatt.

Molva molva LINNÉ 1758

The ling has a mainly boreal distribution and lives at depths 
between 100 and 600 m. It occurs along the northern west coast.

PagophiluA gn.oe.nZan<lic.uA erxleben

The harp seal usually occurs in herds on ice floes in the open 
sea. It can dive to a depth of almost 300 m. Its diet consists of 
crustaceans and fish. The species inhabited Swedish coasts for a 
time in Holocene times (see Freden 1975, p. 40).

Phocazna phocaena. LINNÉ 1758

The common porpoise occurs in the north Atlantic and is recent 
along the west coast and in the Baltic. It feeds mostly on fish.

PllACl hZip-cda SCHREB.

The ringed seal lives in arctic seas and feeds on fish. A variety 
of the ringed seal is relict in the Bothnian Bay. Like the harp
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seal, it returned for a time to Swedish coasts during the Holoce­
ne epoch.

Rangi^eA tcvianduA LINNÉ

The wild reindeer lives in the mountains of southern Norway above 
the timber line.

SomatoAla moltiiAdma linne

The common eider has an arctic—boreal distribution and feeds 
entirely on mussels and crustaceans. The bird can dive 20—30 m 
and prefers a rough and rocky coastline. It breeds along the 
Swedish coasts.

TkalaAACVictoA mcvudxmiu 
UsuuA mcuvutunuu* phipps

The polar beer inhabits the region of Arctic dirft-ice and feeds 
mainly on seals.
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