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PEOPLE LIVING BY CHANGING SEAS.
MESOLITHIC COASTAL SETTLEMENT
ON THE WEST SIDE OF THE BALTIC SEA

LARS LARSSON

Abstract

Selected find spots along the Swedish coast of the Baltic Sea are presented, in order to illustrate different ways in which hunt-
er-gatherer societies related to the coast during the Mesolithic. Transformations of the landscape were mainly due to isostatic
and eustatic changes. In the northern part, the land rose, forming new coasts and archipelagos at a speed that was noticeable
even within one generation. Similar rapid changes occurred in the southern area, but in the opposite direction, with large areas
of coast being submerged. Both physical and mental reactions to this are explored.

Key words: Mesolithic, hunter-gatherer, coastal settlement, coastal-inland relationship.
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Introduction

Settlement in and around the Baltic Sea is an ex-
tremely wide field of study. A considerable amount
of research has been done, but much more remains
to be investigated. This presentation will focus main-
ly on the early and middle Holocene, with an em-
phasis on the Swedish side of the Baltic Sea, from
central Sweden and further south (Fig. 1). In this con-
text, the western part of the Baltic Sea includes the
Oresund strait and its course towards the North Sea.

As the title of the article indicates, the presentation
concentrates mostly on the changing landscape that
people exploited during the Mesolithic. It should be
borne in mind that the chronology concerns the Meso-
lithic as we know it in Scandinavia, that is, 10000 to
4000 BCE (all dates are calibrated).

By far the greatest change in the coastal landscape was
the displacement of the shoreline, which at this time
was patently obvious to the coastal population.

Several geologists have described the course of dis-
placement of the shoreline (Andrén et al. 2011; Rosen-
tau et al. 2017). We therefore have a general picture of
how the relationship between the land and the water
changed. But this does not mean that the situation of
the coastal population has been clarified. Several fac-
tors to do with isostasy and eustasy are far from being
solved. When a section of the coast literally rose out of
the sea, and in other places vanished below sea level, it
entailed both disadvantages and advantages. In the for-
mer situation, it meant that settlements could, if people
wanted to, claim new land. In the latter, settlers were
forced to move up in relation to the changing coastline.
When the land rose, especially in areas with relatively

low topography, difficulties included redirecting sea
routes near the coast, but there were also advantages
with the extension of the archipelago off the mainland.
In areas with a rising sea level, this did not necessarily
mean any shortening of the coastline. Sometimes the
topography could change, to form headlands and bays
(Larsson 1997).

To make the study of shoreline displacement even
more difficult, we also have to bear in mind the chang-
es that affected regional land masses. The best-known
example is the one from southern Scandinavia that tilt-
ed an area extending from northwest to southeast, so
that northern Jutland underwent an uplift, and northern
Germany sank by up to six metres (Hartz et al. 2014).
I know of no other, but it cannot be ruled out that there
were several similar shifts of the bedrock which have
not been observed because of larger isostatic and eus-
tatic changes. Along shallow coasts, such changes may
have had a significant effect, even if they were not on
the same scale as on the north German coast.

We need to learn more about the various consequences
of isostasy and eustasy, besides the well-known situa-
tions of shoreline displacement (Rosentau et al. 2011).
One question concerns the way in which land and wa-
ter quality was affected. Land which literally rose from
the sea could, in certain areas, consist of clean bedrock,
in others of nutrient-rich sediment where the potential
for coastal settlement varied. What was the result fur-
ther south in the Baltic Sea basin when large sections
of dead vegetation near the coast were washed out to
sea? As regards the latter, did this change give new nu-
trition to the marine fauna and flora, or were there pe-
riods with a kind of over-fertilisation, with the effects
that we are so familiar with today? There are factors
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Fig. 1. The Swedish Baltic Sea coast, with the locations of sites mentioned in the text (drawing by Lars Larsson).

here that may have had significant effects on fishing
and on hunting for marine animals, and these are as-
pects which have not been sufficiently illuminated.

The distribution of flora is relatively well attested to
today for the southern part of the Scandinavian pen-
insula. But there are doubts about some aspects of the
distribution and reproduction of the fauna. This applies
in particular to fish species and marine mammals that
require closer scrutiny.

During the early Holocene, there were radical changes
in the large basin that today is the Baltic Sea, with its
inflows and outflows. The composition of the water,
for instance with varying salt content, likewise under-
went significant changes (Andrén et al. 2011). This
may have had the effect that different fish species, as
well as marine mammals and probably also sea bed
vegetation, had varying conditions for becoming an
integral part of the ecosystem. Fish that migrated be-
tween different ocean basins, and also between salt wa-

ter and freshwater, may have been noticeably affected.
We do not know how many generations of a species it
took to change its behaviour. In this process, the size
of a population may have been seriously reduced. This
concerns the migration of salmon to areas which in
modern times have been well known for this fishing,
but which were probably not in the early Holocene.
Unfortunately, our knowledge of, say, populations of
seal species in the Baltic Sea is still relatively limited
(Schmolcke 2008).

People’s use of the coast is not exclusively dependent
on isostatic and eustatic conditions, but is also affected
by what happened well inland from the coast. It has
long been believed that thicker forests in the Atlantic
period led to reduced fauna, and thus made coastal
hunting and fishing more important (Schmélcke 2006).
But is this the whole truth? Active burning (Mason
2000; Anderson 2005) and reduced hunting for beaver,
which built dams and changed significant areas (Lars-
son 1983a; Coles 2006), may have led to considerable



open sections in the forests, with good opportunities
for more animal species to increase, and thereby be-
come attractive for humans.

Our knowledge of climate variations in the Baltic re-
gion is also rather limited. We know a lot about the
change in 8.2 ka BP, but smaller changes may also
have had palpable consequences (von Grafenstein et
al. 1998; Rasmusen et al. 2007; Crombé 2017; Grif-
fiths, Robinson 2017). Changes in temperature, pre-
cipitation, waves and currents ought to be an important
research field in the future (Bond et al. 2001; Brooks,
Langdon 2014). How changes in sea level and vari-
ations in precipitation affected the groundwater for
lakes near the coast and further inland is almost un-
known. For example, the water in Lake Ringsjon in the
interior of Scania, in southernmost Sweden, may have
been so low in the Late Boreal period that the lake had
no outflow (Nilsson 1967). This would have had nega-
tive consequences for the inland as an interesting area
for hunting and fishing, and it would also have affected
coastal settlement, with a drastic reduction in the out-
flow of freshwater.

An attractive area for settlement appears to have been
the estuaries of both large and small rivers. The form
these took, and the ecological structures they formed,
were highly dependent on their drainage areas, affected
by climatological conditions, but also changes to land
further inland, such as lakes turning into bogs.

Another factor that ought to attract more attention is
the question of the structure and size of settlements.
We know from ethnographic parallels that a settlement
does not affect exclusively the area that is used every
day by the inhabitants, but also comprises considerable
areas around it, where different activities leave traces
in the landscape, which are very difficult to detect by
archaeological methods (Gren 2012). It may be the
case that the choice of settlement site was not always
linked to the conditions in that exact spot, but chiefly
related to the shortest distance between other factors,
such as access to fresh water, firewood, raw materials,
etc.

Knowledge about catching methods also raises some
interesting aspects, for example, catching fish by meth-
ods reflected in finds such as leisters and harpoons, as
well as fixed trapping devices. Around 5500 to 5000
BCE, people in certain areas stopped making leisters
out of bone and antler, and switched to making them
out of wood (Kloo3 2015; Larsson et al. a). Was this
due to new fishing methods, or to a change in prefer-
ences, for example, from pike to eel? How is coastal
leistering related to permanent trapping devices? It has
long been thought that the permanent devices did not
arise in southernmost Scandinavia until the Atlantic pe-

riod. Recently, however, one device was discovered in
a Preboreal coastal environment (Hansson et al. 2016)
(Fig. 6). For most questions that have been asked, there
are no unambiguous or even acceptable answers; yet it
is important to ask the questions.

We must also remember that there is a significant dif-
ference between the northern and southern parts of the
Baltic Sea coast. In the north, the soil layers are mostly
acidic, which means poor preservation conditions for
organic material; whereas the soils in the southernmost
parts are more basic, and thus preserve a varied range
of organic remains, yielding much more archaeologi-
cal material.

Eastern central Sweden

Probably the first settlers came to this area from the east
coast of Sweden. Datings indicate that this may have
happened relatively quickly, and that the oldest settle-
ment in central Sweden was established slightly later
than 8000 BCE (Pettersson, Wikell 2006, 2013). Of
special interest is the research dealing with the utilisa-
tion of the outer archipelago. One might think that this
resource ought to have been the last resource that was
used, but this is far from certain. Pettersson and Wikell
have carried out an extensive survey of the highest lo-
cations in the present mainland and the archipelago,
and have found seal bones and something they call
‘blubber concrete’ on settlement sites that make radio-
metric dating possible (Persson, Wikell 2013, 2014).
It was mostly grey seal that was hunted, but there are
also finds of ringed seal. At levels around 75 metres
above sea level, such as Peak 85, they found settlement
sites and also hut sites which show that these some-
times small skerries were part of a network of regularly
used places around 7500 BCE (Fig. 2). They have been
found to be extremely rich in quartz waste, which indi-
cates that they were used intensively. And it should be
borne in mind that some of these skerries were located
up to 120 kilometres from the mainland. In occasional
cases, the skerry was not even visible from the nearest
island. People had such seagoing experience that they
dared to steer towards unknown land. Even if it may
have been frozen during the winter, archipelago hunt-
ing in later periods shows that people did not venture
out too far without boats, because the wind and cur-
rents could transform an ice field into drift ice.

Although the outer skerries and islands were used for
seal hunting, the settlement sites on the bigger islands
are related to freshwater lakes, which indicates the sig-
nificance of freshwater fishing.

The archipelago on the Swedish side did not reach out
as far as it does today, and the same is true of the Finn-
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Fig. 2. The situation in east central Sweden at about 8000 BCE (from Pettersson, Wikell 2013).

ish side. But one may suspect that, with the extensive
knowledge they had at a very early stage, people might
have established temporary or more regular eastern
contacts. New knowledge about flint technology shows
that new ways of producing micro-blades were clearly
of eastern origin (Serensen et al. 2013; Knutsson et al.
2015). This technique is closely associated with bone
tools in the form of slotted bone points and daggers,
where the micro-blades functioned as effective edges
(Zhilin 2015). Both the flint technology and new forms
of bone and antler tools may have been conveyed
through the channels that arose when seal hunters, as
a result of the expansion of the outer archipelago, met
hunters from the other side of the Baltic Sea (Larsson,
Molin 2017).

It should also be borne in mind that land uplift may
have affected the way in which seals were hunted.
A change in the outer archipelago may have led to a
change in the migrations of seals during the annual cy-
cle, forcing the hunters to seek their prey on islands
other than those used previously (Pettersson, Wikell
20006).

The island of Gotland

The island of Gotland is another interesting case (Fig.
1). Extensive archaeological and osteological stud-
ies in recent years, under the leadership of Apel, have
examined the earliest settlements (Apel et al. 2017).

These have shown that the island was populated
around 7200 BCE. Based on radiometric dates from
several find spots, it has been demonstrated that the
first phase of settlement was intensive. The location of
settlement sites and the osteological material show that
what primarily attracted people was fishing in the big,
nutrient-rich lakes that existed on the island at the lo-
cation of the oldest settlements (Boethius et al. 2017).
Even coastal settlement sites have a limited amount of
seal bones. The island had no large fauna. When the
lakes filled up with vegetation in the early Holocene, it
seems that there was a declining interest in settling on
the island. There does not seem to have been any great
need to use the marine resources on a more permanent
basis. In the later part of the Mesolithic, there does
not appear to have been any permanent settlement.
This has been interpreted to mean that it was used for
seasonal journeys from the western mainland 80 kilo-
metres from the island. If so, this ought to mean that
people had large vessels that enabled safe crossings.
There is no sure evidence as yet that people travelled to
the island from the Baltic mainland. Excavation results
show that during the Early Neolithic, there was once
extensive and permanent settlement by farming groups
on the island due to the fertile soil.

Investigations on Gotland, and in other parts of the
Baltic Sea, show that freshwater fishing played a very
large part in the early Mesolithic, even in coastal envi-
ronments. We know this partly because new excava-



tions have used finer-mesh sieves and isotope analyses
(Boethius et al. 2017).

On the west coast of Sweden, there are both terrestri-
al and limnic remains of animals and fish (Nordquist
2005). Despite this, the settlers have a C13 value
showing that the diet consisted in large part of marine
resources.

Settlement by an inland sea

For several years, there have been archaeological ex-
cavations at Strandvégen, Motala (Fig. 1), in an area
beside the River Motala Strom, the only major outlet
from the large Lake Vittern into the Baltic Sea, which
at that time, circa 5500 BCE, was about 30 kilometres
to the east (Carlsson 2008; Molin et al. 2014) (Fig. 3
a, b). It is entirely correct to call this a coastal settle-
ment, as Vittern is not just any small lake (Larsson
2005). It is Sweden’s second largest lake, almost 1,900
square kilometres in area, with an average depth of 40
metres. From this point of view, not least in relation to
the area of water in the southern Baltic Sea in the early
Holocene, it can be perceived as an inland sea. Vit-
tern is also notorious for the storms that can arise sud-
denly, with high waves, which in modern times have
caused several shipwrecks. Living beside Vittern must
have entailed a relationship with the water very similar
to that on the coast of the Baltic Sea. Here we have a
special position for the coastal population, with a rela-
tively short distance between two large water basins
linked by a major watercourse. Movement between
the Vittern settlers and those on the Baltic coast might
have been like leaving one coast for another, partly dif-
ferent one. Whether or not this led to closer contacts,
or caused serious conflicts, is an aspect that deserves
more research.

As we saw earlier, organic traces of settlements are ex-
tremely limited in central Sweden, where only a few
objects have been found in the wetlands. But the situa-
tion has changed following the excavations at Strand-
vagen.

Lake Vittern was isolated from the Yoldia Sea at about
8800 BCE (Swird et al. 2017). Through several chang-
es, the main outlet on the River Motala Strom first
formed circa 7200 BCE, triggering a lowering of the
level of the lake until it stabilised at circa 5800 BCE.
The occupation of the settlement was at its most in-
tensive between circa 5500 and 5000 BCE (Carlsson
2008; Molin et al. 2014; Larsson, Molin 2017).

A considerable part of the site has been excavated,
including the refuse area below the present shoreline,
the lower slope of a ridge, with the remains of the set-

tlement proper (Molin et al 2017), and the top of the
ridge, with a cemetery (Fig. 4). This structure corre-
sponds to the division that can be identified at Late
Mesolithic coastal find spots in southern Scandinavia
(Larsson 1995, 2004).

The present shoreline is the same today as during the
time of settlement. By pumping the water from an arti-
ficial enclosure covering the refuse area, it was possi-
ble to expose a large number of organic finds, including
many tools made of bone and antler (Gummesson, Mo-
lin, forthcoming). The Strandvédgen settlement is the
only one in the central part of Scandinavia with such a
large number of tools made from bone and antler.

The combination of ecological conditions that existed
around the site was extraordinary, with excellent fish-
ing conditions at the outflow of the river, as well as on
the large lake, and with hunting as well as gathering
possible in the fertile forests surrounding the site. The
location of the site was exceptional, as it was easily ac-
cessible from the south and the north, as well as from
the east and west by rivers, lakes and the sea (Carlsson
2008). Raw materials, including flint of different types,
and slate tools, testify to western contacts from about
100 kilometres away, almost 200 kilometres to the
northeast, and more than 350 kilometres to the south
(Carlsson 2008; Knutsson et al. 2015).

Just a few hundred metres to the north of the settle-
ment across the river, a platform of stones was con-
structed in a small shallow lake (Gummesson et al.
2018). Within this platform, a number of human re-
mains, mainly skulls, were found. Some of them were
arranged on stakes. They date roughly to the same time
as the settlement, and were interred within the settle-
ment. Strontium analyses showed that five out of six
of the interred individuals in the cemetery related to
the settlement have a ratio consistent with a local prov-
enance (Eriksson et al. 2018). However, seven out of
the eight humans from the small lake are of non-local
origin. The measurement of stable isotopes might indi-
cate a certain consumption of marine food. That could
be interpreted to mean that most of the heads on stakes
belonged to foreigners, perhaps some originating from
the east Baltic coast, who were killed when confront-
ing the settlement.

An Early Mesolithic settlement
in the coastal zone

Contract excavations at Norje Sunnansund in southeast
Sweden (Fig. 1) uncovered a large settlement site from
the Early Mesolithic, dated to between 7600 and 6600
BCE, although the duration of the settlement may have
been much shorter (Kjéllquist et al. 2016) (Fig. 5). It is
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Fig. 3. Southeast central Sweden at about 5500 BCE (a), with the location of the Strandvagen, Motala, site, at the outflow of
the large Lake Vittern (b) (partly from Molin et al. 2017).
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Fig. 5. The location of the Norje Sunnansund site at about 7100 BCE. The sea level is estimated at 2.3 metres above sea
level (map by Nils-Olof Svensson, Kristianstad University, based on LIDAR-data from Lantmaéteriet [© Lantméteriet
i2012/892], SGU data and IOWTOPO?2 [Seifert et al. 2001], with permission from Blekinge Museum).

of special interest that this place was not located on the
coast, but beside a small lake with an outflow a couple
of kilometres from the coast. There is a large amount
of osteological material, and it has been interpreted
in detail. Rich finds of seal show that the inhabitants’
diet was based in part on hunting for marine mammals
(Boethius 2017). There are very young ringed seals
which were born on the ice, an environment that must

have been unusual for this time, although there is the
exception of the cold period around 8200 BP. Osteol-
ogy can thus give a hint of the situation a century or so
after this sudden change in climate.

A structure built for the fermentation of fish has been
identified (Boethius 2016). This gives proof of a meth-
od for long-term preservation, confirming long-held
suspicions that it must have been practised. We cannot



determine the extent of fishing in the sea, since at the
time of this settlement it consisted of fresh water, and
hence the same species were found there as in the lake
beside the settlement site.

Norje Sunnansund is the only Early Mesolithic site
where there is good evidence of year-round settlement,
and in fact the only one with confirmed indications of
winter hunting. The fact that permanent settlement oc-
curred during the Late Mesolithic is accepted by most
scholars (Rowley-Conwy 1983, 1993; Rowley-Conwy,
Zvelebil 1989). The finds from Norje Sunnansund are
evidence that permanent settlements with food prepa-
ration for a delayed-return economy existed, along
with deliberate selection of prey, much earlier than was
previously assumed.

It may be of special interest that the settlement site was
located a couple of kilometres inland from the coast.
Similar locations have not hitherto been considered as
typical choices for coastal settlements (Fischer 1995).
This gives us pause for thought. There has been criti-
cism of the investigation methods (Gren 2012). Have
we been too restrictive, only searching for coastal set-
tlement right on the shoreline, or does Norje Sunnan-
sund represent a location that differs from most other
sites?

Submerged landscape and settlement

Along the south coast of Sweden, the situation is that
the sea drowned the land, with the result that we have
only a few find places discovered by underwater ar-
chaeology. The most recent archaeological and geo-
logical investigations of Handbukten Bay on the east
coast of Scania have yielded very interesting results
concerning shoreline displacement and human utili-
sation of the coastland (Hansson et al. 2016, 2017a,
2017b) (Fig. 1). There is a special significance in the
thick layers of peat found at a depth of at most eight
metres, enabling studies of shoreline displacement
during a significant part of the Holocene. In an early
part of the Holocene, the area up to a depth of 20 me-
tres was overgrown with pine, and the lower parts of
the trunks still rise over the bottom. A lagoon area has
been demonstrated where there were remains in sev-
eral places of stationary trapping devices for fish, dated
to between 7000 and 6400 BCE (Fig. 6). They are the
oldest known in northern Europe. No clear settlement
layer has been found, but an antler axe, aurochs bones
with cut marks, and wooden torches provide clear
evidence of human presence. These investigations of
submarine remains from the early Holocene lead us
to hope that similar environments for settlements, and
with better preservation and limited erosion, can still

survive within the land masses that used to exist in
the southern Baltic Sea. Extensive areas of land, prob-
ably one third of the present-day southern Baltic, were
submerged during the early Holocene. This must have
caused significant changes in the conditions for coastal
settlement and the ecosystem.

An island takes shape

The formation of what today is Bornholm is an inter-
esting case. According to the seabed topography, the
area between the present island and the continent used
to be solid ground (Serensen, Casati 2015). There is a
large area here, bigger than the whole present island
of Bornholm, which was submerged in the Early Hol-
ocene (Fig. 7). Many square kilometres were gradu-
ally flooded by water, which varied, depending on the
opening or closure of water routes to the present North
Sea, between fresh, brackish and salt. There should be
places on the bottom which could be interesting to sur-
vey. This transformation took place in an early part of
the Mesolithic, when the regional variation in material
culture was rather limited, which makes it difficult to
distinguish between the southern limit of today’s Baltic
Sea in present-day Poland and the northern limit of the
Baltic Sea in Scania.

As regards the latter, Bornholm is visible from the
coast of Scania, and in view of the evidence for consid-
erable sea transport as far back as the Early Mesolithic,
there must have been contacts between the mainland
in the north and the northernmost points of continental
Europe to the south.

Coastal-inland contacts

The relationship between the coast and inland can be
exemplified by finds in central Scania, southernmost
Sweden. A survey of a large peat bog, Ronneholms
Mosse, found both typical bog settlements and small,
very short-lived campsites (Larsson, Sjostrom 2011,
2013).

At a couple of bog sites, strange accumulations of
small flints have been found, almost square and usu-
ally wave-washed (Fig. 8). The explanation is that they
were attached as weights to nets that have decomposed.
Since flints do not occur inland, nets with weights must
have been made on the coast and then ended up in-
land through actual movements by coastal people, or
through exchanges between groups. Further evidence
of contact comes from a find in the Ronneholm bog of
a piece of jewellery with nine perforated shells of Nas-
sarius reticulatus, a marine gastropod mollusc. In this
case, the eastern coastal area of the Oresund strait, at a
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Fig. 6. The remains of a stationary trapping device from the bed of Hanobukten Bay (photograph by Arne Sjostrom).

distance of more than 30 kilometres to the west, is the
most likely origin of the flint pieces and the shells, as
the river flowing through Rénneholms Mosse ends up
in northern Oresund, and another with its source near
the area discharges into the middle of the strait.

Settlement along the Oresund strait

The finds from the Rénneholms Mosse bog are dated
to the Middle Mesolithic. It was at this time that the sea
level in southernmost Sweden reached the equivalent
of today’s level. The fact that there were contacts be-
tween the coast and inland earlier than this is indicated
by a find of a seal tooth and other grey seal bones at a
settlement site of Maglemose culture on the edge of the
Ager6ds Mosse bog, which is part of the same complex
of bog land (Lepiksaar 1978).

At the submarine outflow of the River Saxén, roughly
in the middle of the Oresund, the remains of now-sub-

merged settlements of Maglemose culture have been
found (Larsson 1983b, 2017a) (Fig. 9).

The area between present-day Landskrona and the is-
land of Ven turned out be a suitable area for finding
submerged settlements from earlier periods of the Mes-
olithic. The bottom topography shows a river channel
from the present-day outflow of the River Saxan sev-
eral kilometres south of the town. The submerged river
can be followed though the harbour of Landskrona,
and at least half-way out to the island of Ven.

In order to obtain further information on coastal settle-
ments formed during an earlier part of the Mesolith-
ic, marine archaeological investigations were carried
out on the Swedish side of Oresund (Larsson 1983b).
They concentrated on corresponding to the prehistoric
course of the River Saxan. Along the submarine chan-
nel of the river, both surveys and a small excavation
revealed a number of sites.

At least three Early Mesolithic sites were recorded dur-
ing this preliminary investigation, the depths of which
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Fig. 8. Accumulations of small flints, almost square and usually wave-washed, found at a site in the Ronneholms Mosse
bog. The explanation is that they were attached as weights to nets made on the coast which have decomposed (photograph

by Arne Sjostrom).

varied between 20 metres and six metres below sea
level. The somewhat raised bank named Pilhaken to
the west of the former river outlet revealed more con-
centrations of artefacts than the east bank.

In the early 1990s, a further site was located on Pil-
haken, at the outermost part of the former river mouth.
This site, which is partially covered in peat, was situ-
ated at a depth of seven to eight metres, and yielded ar-
tefacts and samples of oak and hazelnut dated to 7000
BCE (Fischer 1993). The site was located directly ad-
jacent to the clearly marked course of the river.

An investigation of the site was accordingly carried
out (Larsson 1999). The location of the site, exposed to
winds and currents and close to extensive boat traffic,
made the investigation work extremely difficult and
time-consuming.

The majority of the flint artefacts were found in the
lower part of a peat layer. The finds consist of flakes,
blades and micro-blades, and a smaller number of
implements, including scrapers, a burin and a burin
spall. The previous underwater investigation of the site
in 1992 had revealed a number of blades and micro-

blades. A small number of bones from roe deer, red
deer and aurochs were also found. The finds include a
worked branch and sticks with traces of fire.

The settlement remains at Pilhaken are not the only
ones on the east side of Oresund. In conjunction with
prospecting on the sea bed associated with the building
of a new bridge connecting Denmark and Sweden, sur-
veys yielded flints that were dated to the Late Boreal
(Fischer 1993; Denkert et al. 1994). However, none
of these flints could be confirmed with certainty as in
situ finds. Most also bore traces of rolling and salt wa-
ter patination. The find material includes both blades
and micro-blades dating from a late part of the Boreal
and the earlier part of the Atlantic, i.e. a late period of
Maglemose culture and the earliest part of Kongemose
culture (Fischer 1993). The finds emerged at a depth of
between nine and five metres. The inundation thresh-
old in Oresund lies at this level, which indicates that
significant quantities of salt water only found their way
into the Baltic basin after that time.

Besides these underwater archaeological investiga-
tions, a number of other finds suggest settlement below
the present sea level. At Segebro, immediately to the



Fig. 9. Find locations from submerged Early Mesolithic settlement sites along the east coast of the Oresund strait (from

Larsson 2017a).
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north of Malmd, extensive deposition of sand during
the Late Atlantic and Sub-Boreal resulted in the preser-
vation of a variety of remains of a settlement from the
Atlantic period (Larsson 1982) (Fig. 9). The occupa-
tion layer is situated at a shallow depth, between zero
and minus one metre in the outer part of a river delta,
and dated to about 6000 BCE. Measurement of *C in
human remains gave values of —16.7%o and —15.7%o,
which shows that the inhabitants had a considerable
intake of marine food. Grey seal is important among
the bone finds, as is cod (Lepiksaar 1982).

As a result of expansion within the present harbour
of Malmg, on the southeast side of Oresund, a large
area of the sea bed was exposed before construction
(Hammarstrand Dehman 2009) (Fig. 9), and uncov-
ered parts of the original land surface, with fallen tree
trunks and tree stumps still in place at a level of mi-
nus two to minus one metres. According to radiocar-
bon dates and dendrochronological analysis, a mixed,
dense forest was still standing at 6200-6100 cal. BCE
(Hardevik et al. 2008). After 120 to 140 years, the area
became wetter, and oak was replaced by alder. This
change occurred within 11 to 75 years, depending on
the sampling points. Artefacts were found at the origi-
nal surface level, but no real settlement site. Fish traps
were found, and are dated to the interval 5750-5550
cal. BCE.

Amber is abundant on the beaches of the southernmost
part of Oresund, close to the small towns of Skandr
and Falsterbo. While collecting pieces of amber, an
amber craftsman who is also an amateur archaeologist
collected bones and worked flints, mostly found on the
western side of the small island of Maklappen (Lars-
son, Brost 2011). The fact that heavy erosion of organ-
ic layers on the sea bed is in progress is evident from
the pieces of peat that are washed up in large quantities
on the beach during winter storms.

Several human bones were identified, as well as large
flint blades. One find, a femur bone, was dated to about
6000 BCE. The bone might have belonged to a settle-
ment site or a grave that could have been destroyed by
currents and washed up on the beach. The bone finds
have a "*C value of —14.5%o, indicating that marine
food was of primary importance.

Shore displacements
in a mental context

As stated before, the rise in sea level had various con-
sequences. A rise of at most four metres of the south-
ernmost part of Sweden in the later Atlantic period
through transgressions in different stages meant that
areas of present land were drowned.

On the coast at Skateholm, in southernmost Sweden,
this had the result that the coastline was not shortened.
On the contrary, it became longer, because a lagoon
was formed. This sort of extended coastline arose not
just at Skateholm, but also elsewhere on the south
coast, where lagoons of varying sizes arose, and where
there were big and small archipelagos for periods of
varying duration (Larsson 1993). At Skateholm, we
have the oldest-known find spot, with remains of set-
tlement and cemeteries from around 5200 BCE on an
oblong island (Skateholm II), which was completely
flooded after a few centuries (Fig. 10). Then the set-
tlement and its burials were moved to a nearby island
(Skateholm I), which was likewise submerged in the
Late Atlantic period. At a place a few hundred metres
further from Skateholm I, probably yet another large
settlement, possibly with burials (Skateholm IX),
might have existed at a time somewhat younger than
Skateholm I. Then a larger settlement with a burial
ground was established on a nearby sand ridge (Skate-
holm III), which was partly flooded, forcing the settle-
ment to move further into the lagoon, where at least
one large settlement was established. This shows that
the lagoons which had expanded through transgres-
sions were attractive, despite the rather frequent moves
of the settlements.

But it was not just tangible facts that affected coastal
settlers. In Skateholm, as at other attractive lagoons,
the distance between settlements of different ages is
not especially great, at most a couple of hundred me-
tres. Shifts of the shoreline must have been notice-
able in the course of a generation or two. The fact
that not only the settlement had to move, but also, and
above all, the fact that an older cemetery was gradu-
ally submerged by water, must have left deep marks
in people’s perception of the world. In a society with a
narrative account of history, it was possible to describe
to younger generations where older relatives were
buried, and the place could even be pointed to where
they were buried at the bottom of the lagoon (Lars-
son 2017a). There were surely stories about how other,
even older, settlements and graves had been inundated
in earlier lagoon settings. Since this had been going on
for hundreds, if not thousands, of years, this informa-
tion must have been absorbed by their imaginations.
We may wonder what taboos and rules of conduct may
have existed concerning this changing world, and how
fishing on and near former burial places was affected.
New excavations suggest a powerful relationship to the
ancestors in that the filling in graves in certain cases
consisted of occupation layers from earlier settlements
(Larsson 2017b).

In areas where new landmasses replaced former water
surfaces, the world-view was different. We can only
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Fig. 10. The relation of land and sea during stages of the Late Mesolithic. Legend: 1, present sea level; 2, the situation dur-
ing the occupation of Skateholm II (2 to 3 m a.s.l.); 3, the situation during the occupation of Skateholm I (3 to 4 m a.s.L);
4: the situation during the occupation of Skateholm III (higher than 4 m a.s.1.); 5, large settlement site with cemetery and 6,

large settlement site.

speculate on how these different relations to the coastal
environment were affected when people from the south
and the north met.

Conclusions

The effect of isostasy and eustasy is that the state of
our knowledge regarding coastal settlement along the
east and south coast of Sweden in the Early and Middle
Holocene varies greatly. The aim has been to focus on
some points in time to gain an insight into the differing
conditions for coastal settlement based on a number
of excavations. These can be based on projects with
specific objectives, such as studies of the earliest settle-
ment on Gotland, or the results of marine archacology
in southernmost Sweden. But they can also be contract
excavations occasioned by development, for example,
the Strandvégen find place beside Lake Vittern, and
Norje Sunnansund in southeast Sweden.

On the long west coast of the Baltic Sea basin, the con-
ditions for coastal settlement differed greatly. In the
north, the land rose at a speed that must have been no-
ticeable to the inhabitants. This meant that settlements
moved once or twice within one generation, depending
on the topographical conditions. Customary hunting
places, and perhaps also the forms of hunting, altered
as a result of changes to the mainland coast and the
archipelagos close to the land or far out from it. Finds
from east central Sweden show that the outermost part
of the archipelago was also part of an area often used
for hunting.

The situation appears to have been different as regards
the oldest settlement on Gotland, where eustasy and

isostasy have had a complex effect on the form of the
island. The main resource that seems to have enticed
people to come to the island initially seems to have
been the fishing in the nutrient-rich lakes. When these
were transformed into bogs, the island lost much of its
attraction, even though there ought to have been ample
opportunities for hunting marine mammals. A possible
reason for this is that hunting required fewer resources
closer to the coast of the mainland, and the mainland
had other animal resources not found on Gotland.

The dramatic eustasy combined with significant trans-
gressions meant that large areas of coast were sub-
merged by the Baltic Sea in southern Sweden. The
changes could be observed within a human lifetime,
requiring settlements to move. The pattern of move-
ment, however, must have been limited within socie-
ties that were almost permanently connected to the
coast. Changing coastlines may have provided differ-
ent conditions, some of them leading to the drown-
ing of lagoons with rich catches, or the creation of
sandy beaches with little ecological variation, while
new stretches of coast in other cases meant that places
which had not previously been interesting were trans-
formed into attractive hunting environments. The fact
that settlement sites today are under water means that
special and costly methods are required to investigate
them, which seriously reduces our chances of large-
scale research efforts. The consequence is that we have
limited knowledge about settlement. There is a great
deal to suggest that this coastal settlement was exten-
sive. The limited work that has been done to identify
settlement in submarine environments suggests that
settlements in the Early Mesolithic were in locations
corresponding to those from the Late Mesolithic.
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Santrauka

Pasitraukus paskutiniam Siaurés Europa dengusiam le-
dynui, zeme pradéjo veikti glacioizostaciniai procesai,
kurie paspartino pavirSiaus kilima. Kaip to padarinys
émé keistis ir dabartinés Baltijos jiiros pavidalas. Dél
poledyniniy procesy | Baltijos ledyninj ezera pradéjo
verztis Atlanto vandenyno vanduo, ir eZeras ilgainiui
tapo stiriavandene Joldijos jura. Borealio laikotarpiu
ja pakeité gélavandenis Ancyliaus ezeras, o atlan-
¢io — besiskverbiantys Atlanto vandenyno vandenys
suformavo Litorinos jirg. Sios Baltijos jiiros stadijos
stipriai veiké tuo metu prie kranty gyvenusias mezo-
lito bendruomenes (1-4 pav.). Tai turéjo jtakos jiems
renkantis gyvenamajg vieta ir dkio modelj. Siame
straipsnyje pateikiami kai kurie atvejai, akcentuoti pie-
tinés Svedijos Baltijos jiiros pakrantéje, iliustruojantys
jvairius biidus, kuriais medziotojy-rinkéjy grupés buvo
susijusios su pakrantés ekologiniais veiksniais mezoli-
to laikotarpiu. Teritorijos transformacijos dazniausiai
vyko dél izostatiniy ir eustatiniy poky¢iy. Siauringje
dalyje zemée pakilo, formavosi naujos pakrantés ir sa-
lynai, jy kaita buvo pastebima net per zmogaus gyve-
nimo trukme (5-8 pav.). Panasis greiti pokyc¢iai vyko
pietiniame rajone, taCiau priesinga kryptimi — didelés
pakrantés zonos paniro. [vairis Baltijos jlros regionai
holoceno pradzioje jiiros vandens lygio kitimo buvo
veikiami nevienodai (9, 10 pav.).



