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New Perspectives on the Pitted Ware

Culture in Northern Sweden

Niclas Björck

During the last three years the number of coastal Pitted Ware sites in

southern Norrland has increased immensely. The northern border of
this cultural expression has been pushed to the northernmost part of
Hälsingland, that is as far as our new surveys have reached. In 1993 the

site of Fräkenrönningen was excavated. Due to the fact that the cultural

layer on this site was excavated in it s totality - not just sampled — an

analysis concerning the relation between artefacts and constructions on

the site have been possible. These new sourcematerials has enabled us

to pose questions about settlement structure and settlement patterns

that would have been impossible to pursue without these large and

consistent materials.

Xiclns Björci', Lii»sinuseet Gövleborg, Box 746, SE-801 28 Giivle,

Srveden.

Agriculture was introduced in Scandinavia in

the later part of the fifth millenium BC as

part of Funnel Beaker culture (Kihlstedt

1996:78f). In Sweden this culture has been

documented from Scania to northern Upp-

land (Burenhult 1991:114).In the northern

part of this area a regional group, the "Vrå

culture", has been recognised (Florin 1958).
The Pitted Ware culture is believed to have

developed from the Funnel Beaker culture in

connection with a climatic change around

3800 BC. The Pitted Ware culture is sub-

neolithic, that is though chronologically part

of the Neolithic and using ceramics, the

subsistence is not based on agriculture but on

hunting and gathering. The sites are usually

coastal and in Sweden they are found in Sca-
nia up to southern Norrland. Gästrikland has

for decades been viewed as the northern-

most area of the Pitted Ware culture (Löfstrand

1969:84f; Blomqvist 1989; Burenhult 1991:
164). Many sites have been investigated, and

the osteological material reveals that the

subsistence was heavily dependent on seal

and other marine resources. Chronologically

the culture was connected with the Middle

Neolithic during the period of approximately

3800-2900 BC (Burenhult 1991:158;Björck
1995b). In recent studies early datings have

been noticed, indicating that this cultural ex-

pression was contemporaneous with the Vrå

culture in northern middle Sweden (Åkerlund

1996; Kihlstedt 1996). In Gästrikland these

early datings are indicated by sites approx-

imately 48.5 MAPSL, and by one recently

discovered ceramic site situated approxima-

tely 55 MAPSL (Björck in prep). Sites in this

area situated 45 MAPSL have been chrono-

logically pinpointed to approximately 3500
BC. The 55 meter horizon in Gästrikland

ought to be at least 800 years older than this.

During the transgressive phases of the

Litorina Sea, the large amount of water that at

this time passed through the straits between

Scania and Denmark from the Atlantic in-

creased the salinity of the water we call the
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Baltic Sea(Gräslund 1978:227;Hallgren 1993;
Björck 1995b).The high salinity of the Litorina
Sea during the Middle Neolithic had an im-

pact on the fauna and thus changed the eco-
nomic basis for coastal dwelling. An impor-
tant part of this change is the seals, especially
Phocci Groenlandica, which have proved to
be common in the Pitted Ware materials of
southern Norrland as well as in other parts of
Sweden, Åland and Finland (Siiriäinen 1969;
Ericson 1989; Olson 1994). Such changes
might have been of importance for the trans-
formation of material culture during this
phase of prehistoric Sweden.

The relations and affinities between the
Neolithic cultures have been discussed for a
long time (Malmer 1962; Browall 1991;
Kihlstedt 1996:74; Olsson 1996:40ff). The
recent discoveries in northern Sweden
presented below have cast some doubt on the
long-held assumptions concerning the rela-
tion between the Neolithic cultures (Björck
1995b; in press a). Scholars have generally
agreed that the Pitted Ware culture has had it's
northernmost sites in the southernmost part
of the research area (marked in fig. 1). The
spatial distribution of the culture thus cor-
responded to the distribution of the Funnel
Beaker culture and Battle Axe culture. In fact
this interrelation in connection with an

appearent chronological succession and some
typological similarities has strengthened the
idea that the Pitted Ware culture developed
from the Funnel Beaker culture. The idea of a
northern limit for the Pitted Ware culture not
far from the northern limit of the Funnel
Beaker culture and Battle Axe culture has
been proved wrong by the surveys. It now

appears that the distribution of these archaeo-
logical cultures is not identical (cf. Browall
1991).Some doubts have also been thrown on
the above-mentioned views by the recent
datings. According to these datings, the Pitted
Ware culture has appearently coexisted with

the Funnel Beaker culture during the Early
Neolithic and with the Battle Axe culture
during the latter part of the Middle Neolithic

sequence. This indicate that a more complex
relationship than a development initiated by
climatic changes existed between the Funnel
Beaker culture and the Pitted Ware culture. I
believe that the material presented in this
article will aid us in discussions concerning
the Middle Neolithic cultural affinities, and

not only in the reconstruction of the prehis-
toric situation in the Gävleborg region.

THE RESEARCH AREA
In 1927 two sites of Pitted Ware culture were
found in Mårtsbo ca. 15 kilometers south of
Gävle, which at that time were the most
northern known (Jonsson 1958:26ff).During
the 1930 s some additional sites were found
near the city of Gävle, in Valbo parish, Gästrik-
land. When the author commenced working
in Gävleborg there were in all seven coastal
Pitted Ware culture sites known in the area.
There were also some sites that were not
coastal, for example Ista in Österfärnebo pa-
rish and Orsand in Leksand parish. Further
there were some ceramic sites known from
Hälsingland. These sites were notable be-
cause they were separated from the main part
of the Middle Neolithic ceramic sites by 200
kilometers. Some of the material from the

partly excavated site of Hedningahällan see-
med different from the more southern settle-
ments. Because of the difficulties in relating
these finds to the southern Pitted Ware cul-
ture, these sites were grouped as "Hälsinge
ceramics" (Arbman 1945; Baudou 1992:93;
Schierbeck 1994).As a result, the Pitted Ware
culture has been thought to have its northern
border at Gävle around 61' north (Löfstrand
1969; Björck 1995b; in press a).

In 1993 the author found the sites of Frä-
kenrönningen and Southern Mårtsbo during
survey work for the new motorway (E4) ; these
sites were excavated later in the same year.
Other sites of the same type have also been
discovered in this region (Andersson 1994).
In 1995 the author discovered the site of
Vedmora in Enånger parish, Hälsingland
(Björck 1996b).Material from this site is very

Cnrrent S&eedi cB A rchaenlogy, Vol. 5, l997



NetuPerspectiveson the Pitted Ware Culturein Northern Sweden 21

similar to material found in the area around

Gävle and supports the idea of a close con-
nection between the ceramic sites in the
northern part of Gävleborg. A rescue exca-
vation done by the county museum of Gävle-

borg in 1995 also supports this view (Holm
1995).

Before presenting the materials, I will

explain the circumstances that make southern

Norrland an especially suitable area for an

analysis of settlement patterns and intra-site

structures. The northernmost area of the
Middle Neolithic cultures offers an unique

opportunity to study these problems. Postgla-
cial isostatic movements are of great impor-

tance for archaeological studies in northern

Sweden (Baudou 1977:33ff, 1992:18;Broad-
bent 1978:19,1979, 1982).This phenomenon
has caused the coastal sites of the Middle
Neolithic in Gästrikland to be situated at
levels between 40 and 50 MAPSL. Today the

shoreline displacement in this area exceeds
0.6 meters in one hundred years. During the

Middle Neolithic the displacement can be
approximated to have been more than 1 meter

in the same amount of time. A sea-level

declining at this rate had a great impact on the

landscape in which the Pitted Ware culture

existed, that is, in a fairly short period of time

the settlements became unsuitable for coastal
dwelling. This is especially apparent in a
relatively flat and low profilated landscape
as that in southern Norrland. These circum-
stances have usually caused coastal settle-

ments in the north to be more synchroneos
and therefore have a more homogeneous ma-

terial than sites in southern Sweden. These
northern sites can also be expected to have

quantitatively less material, and hence they

might be more di fficult to detect (cf.Miettinen

1990:56).Another consequence of the shore-

line displacement is that structures on these

synchronic settlements can be expected to be
less damaged or diffused by later prehistoric
activities. Due to the fact that settlement sites
have been unsuitable for coastal dwelling
after a relatively short period of time, many

sites have been left undisturbed in the forests

up to present time. In the southern parts of
Sweden the shoreline displacement is less

rapid and the locations have been suitable for
coastal dwelling for longer periods of time. I
also believe that this area may help us to better
understand questions concerning Middle
Neolithic cultural affinities.

SURVEYING
When I started to study the Pitted Ware cul-

ture in southern Norrland, I realized that the

empiric situation had to be improved in order
to enable an analysis of settlement patterns

and intra-site structures. Hence my first pro-
blem was to find the areas in need of im-

provement, and create a strategy to collect
missing data. In studying settlement patterns

it is important to have a fairly good picture
of the actual distribution of sites during the

period studied. I have tackled this problem by
initiating a survey of the area of investigation

(fig. 1). The problems with this approach are

obvious; it is of course impossible to make a

complete survey of an area such as the one
under study, which comprises: northern Upp-
land, Gästrikland and Hälsingland (c. 40000
km2; approximately the size of the Nether-

lands). Thi s problem has been parti y sol ved by
the fact that the settlements used to be coastal,
during the period approximately 3900 to 2600
BC. On the basis of the land upheaval in the

area of investigation we know that the
prehistoric coastline of this chronological
horizon was located between 55 and 35
MAPSL, depending on whether you are in the

northern or in the southern part of the research
area. The shoreline displacement during this

chronological horizon in the area of research
has been approximately 10 meters in height.
It was slightly more in the north and slightly
less in the south. This has enabled us to limit

the area of survey, but even with this limita-

tion the actual area of research is immense.
An initial problem of the survey work was

raising funds. In due time solutions were

found, with contributions made by the com-

Curretrt S&uedish Archaeology, Voh 5, l997



22 Niclas Björck

panies of Korsnäs, Stora and Mellanskog. The
work was also supported with maps by Peter
Norman at the Central Board of National

Antiquities. The project was also highly de-

pendent on previously unemployed per-
sonnel and educational funds granted by the

unemployment bureau. This, of course, had its

difficulties as the personnel working on the

project had no previous archaeological
experience. At the same time this meant that

their work would be without the kind of
predjudice that archaeologists often have. We

tend to think in terms of "good spots" while

surveying, for example, an inlet, archipelago
or the mouth of a river. When we have selec-
ted suitable areas we look for sandy slopes
facing south. These ideas are relevant of
course, but what other categories were im-

portant for the establishment of sites during

the Stone Age? If surveys are conducted with

the above ideas in mind, the result will surely

be many new sites, but perhaps not the kind

of sites which can enlighten us on new cate-
gories of importance for site location. We

may simply not find the full range of possible
site locations. The inexperienced surveyer

Fi g. I. Scandinavia and borderi ng cc&untri es svi th the area of research ntarked. The subneolithic culture
is found in most of the countries shown on the n&ap. The subneolithic cotnplex is suitable for regional
division but I believe it ought to be viewed as an affined cultural expression. A Neolithic, coastal
tradi tian with a ceramic technology heavily dependent on marine resources. Left: The research area of
Northertt Uppland, Dalarna, Gästrikland «ml Uälsingland, with the distribution of Middle Neolithic
settlements. The groups usually consist of l0 to 30 settlements.
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might give more attention to locations which

we would have considered very improbable,

and thus give us material which will force us

to rethink our initial ideas. Viewed this way,

it is clear that the organization that was for-

ced on the project actually might have been

beneficial to the results (Björck 1996a; in

prep. ).
In order to create a material that aimed at

revealing the settlement patterns of the Mid-

dle Neolithic of southern Norrland, a strategy

had to be worked out. In order to make the

gathering of data as objective as is possible,
the work-team was evenly distributed over

Gästrikland, from Dalälven to Axmar. Every
team was given an area the size of the zone

between 40 and 50 meters above present sea-

level on an economic map (25 km~). The size

of the area varied, depending on, for example,

the dept of the archipelago that once existed

in the respecti ve area. An effort was also made

to distribute the workers so that the quality

of the survey would be the same over the

whole of the prehistoric coastline. This was

done in order to retrieve a material that was

as representative as possible. The expected
result of this work would be an even distribu-

tion of sites along the whole coastline, be-

cause the same effort and the same method

have been used over the whole area of re-

search. As the work continued a picture quite

different from the expected emerged, how-

ever. The settlements seemed to be situated in

groups, with areas without settlements be-

tween them. In fig. 1 the results of the surveys

and previous knowledge are presented; every

dot represents a subneolithic settlement. The

explanation of this settlement pattern may be

of cultural or natural origin. Further studies

are currently being conducted by the author in

order to better understand this pattern. There

is an obvious and clear relation between the

settlement groups and river mouths during

the Middle Neolithic. At the same time there

are river-mouths without settlements and

settlements not situated by river mouths. As a

consequence the natural environment hypo-

thesis can not explain the patterning alone. I
believe that this settlement pattern may be

social in origin. Explanations of settlement

patterns in other areas have been oriented

towards nature/economy, social organization,

or historic origins (Österholm 1989;Forsberg

1985).

DGPS-REALTIME DIFFERENTIAL
NAVIGATOR AND GIS-APPLICATIONS
In order to use the possibilities inherent in the

above-presented material, the demands for
accurate measurements and demarcations are

evident. The Middle Neolithic period has been

estimated to be about 1000years, during which

time the sea-level regressed approximately 10
meters in Gästrikland. In the Mårtsbo/Han-

åsen group the shoreline displacement was

between one and three kilometers. This
knowledge has enabled us to use the shoreline

displacement as a powerful tool in chrono-

logical analysis. As can be seen in the diagram

(fig. 2), the sites seem to cluster at certain

levels above present sea-level. This was

possibly caused by the variation between

isostatic and hydrostatic movements. I be-

lieve that there is a possible connection be-

tween the more frequently settled levels and

the litorina transgressions in the southern

parts of Sweden (Olsson 1996; Åkerlund

1996). In this perspective hydrostatic eleva-

tion would retain the same sea-level for a

period and then be followed by a faster
shoreline displacement. In some areas di-

rectly above the settlements there has often

been a prevalance of cobble stone beach rid-

ges. These have probably been created when

water washed out lighter material from the

eskar materials during the periods of tem-

porarily stationary shoreline.

Through the use of DGPS and GIS it has

been possible to obtain and handle a large

enough sample of data to make questions

concerning settlement patterns fruitful. The
GIS-system has also been important in the

handling of excavated materials and in the

subsequent intra-site analysis. In this work we

Current Sseedish Archaeology, Vrrh 5, l 997



24 Nicta» Björck

have been able to ask questions about quan-
titatively large materials and alter them if
neccessary. Here it should be noted that we
work with the totality of the cultural layer
from the site and not, as is common, a samp-
led part of it. In the section concerning con-
textual sites, an example of this type of ana-

lysis is presented.
Due to the above-mentioned marked iso-

static movements in Norrland, it has been
possible to get a reasonable understanding of
the chronology of the sites through their posi-
tion above present sea-level. In order to ob-
tain material suitable for the analysis of
chronology and settlement patterns the DGPS-
system has been used. This very accurate
measurement system has enabled us to de-
termine the settlements' size, their spatial ex-
tension, and their present level above sea
(+ 1 meter). Usually the measurement was
even more accurate than stated, faults down
to 0.2-0.5 meters were common. The DGPS
has also been used in order to make the mate-

rial more substantial than just a point on a
map. With the above-described method, it
has been possible not only to approximate the
sea-level at time of settlement but also to
measure the size of the cultural deposits on
every site. The method used to determine
these for the study of settlement patterning
crucial values has been systematic sampling.
Below I will critically evaluate this method
of excavation and the questions it might shed
light on. Systematic sampling is very suitable
for demarcation, although it is unsuitable
for the intra-site level of investigation. The
method can be described as the laying out of
test pits every fifth meter in a coordinate
system over an area. The pits have only been
dug in order to see if there was Middle Neo-
lithic material present. If material was found
in a pit, another pit further away from the
epicentrum —i.e. the first pit — was dug. This
continued until the pits no longer contained
material, that is when the outskirts of the sites
were reached. In this area the pits were dug

Fig. 2. Number of settlements and their respective position above present sea-level as documented
during the 1995 fieldwork. Notice the tendency for the settlements to ckuster at three levels on the
height scale. This has been interpreted as a result of continuous land upheavel and a fluctuating
sea-level. A contparative study of shoreline di splacement curves from other areas anal transgressions
may be of value (cf Å kerlund 1996; Olsson 1996).
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more closely together in order to obtain more
exact values of height above present sea-
level and settlement size.

The strong isostatic movements in the area
of investigation have also resulted in a hori-
zontal stratigraphy between sites, that is, the

younger sites at around 40 meters above pre-
sent sea-level further to the east, and the older
sites around 48 meters above present sea-
level in the west. In my analysis I have wor-

ked with three chronological periods as sug-
gested by the diagram (fig. 2). The measure-
ments are, however, of such good quality that

they can be used for making an even more
precise grouping of the settlements.

The high precision of the DGPS-instru-
ments have thus enabled me to use the height
above present sea-level as a chronological
variable. The size of the cultural deposits, that
is the settlement size, can be used as a social/
functional variable in analysis. The chronology
obtained from the measurements and the level

above the present sea has been tested against
the typology of material retrieved from the
sites.

SETTLEMENT PATTERNS
In 1993 there was only a handful of coastal
settlements known in the research area and

they were all found in two of the settlement

groups. During the surveys new settlement

agglomerations have been located at even
distances from Torslunda in the south to
Hamrånge in the north. The pattern that
emerged was tested last autumn at even
distances towards the north. Some areas were
selected as possible settlement agglomera-
tions. The limited surveys done in these areas
all revealed settlements. It seems plausible to
suggest that the pattern documented in Gäst-
rikland continues towards the north. The work
has continued during the summer of 1996,
and the results that are registered at the time
of writing will be included in the figures.
During the winter of 1995/96 the stray finds in

the research area were compiled, and the result
was made into a database which is spatially

presented (fig. 3).The rings are placed so that

they encircle the settlements (fig. 1), that is

the settlement groups. It is quite clear from
this figure that along the Middle Neolithic
coastline stray finds are found at the settle-
ment groups documented by the survey and

not between them. Almost every group of
settlements found by the survey have a few

strayfinds tied to it, rarely are the stray finds

found at the Middle Neolithic coastline be-

tween the settlement groups. The distribution
of stray finds was not compiled prior to the

survey and can therefore be viewed as an

independent source material that strengthens
the argument for the observed pattern. There
are also a couple of groups with few or no
artefacts, which are situated within low

populated areas of today. It is evident that

the stray finds may be used to study settle-

ment patterns, but some problems concerning
representativeness are made clear by the
surveys. If used with caution, the stray finds

might be an important sourcematerial. The
same types of stray finds as found along the

Middle Neolithic coastline in the research
area are also found further to the north (Bau-
dou 1977:39ff).Therefore subneolithic sites
not yet found may be expected in the northern

counties.
The artefacts found by serendipity over

the years, strayfinds (Sw. lösfytzd), are one
category that could be suitable for this kind

of analysis. This material does, however, have
its problems. Firstly, it is predominantly
found in cultivated land and may show the

intensity of agriculture during the last one
hundred years, as well as prehistoric activity.
Secondly, the material might also be altered

by one or a couple of enthusiasts working in

an area hence multiplying the reports from

thatregion. Connected withthissource-critical
problem is also the overrepresentation of
areas which are densely populated in modern
times. As is clear, stray finds as a material are

quite possible to use, but are far from ideal
when analyzing settlement patterns.

The Baltic Sea regressed 10 meters in
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height during the approximately 1000 year

period of Middle Neolithic coastal dwelling.

Since the landscape in the southern part of
Gästrikland is rather flat and level this land-

upheaval have caused the sea to regress
between 1 to 5 kilometres in length during

the Middle Neolithic period. I will use the

Mårtsbo/Hanåsen archipelago to illustrate the

Fig 3. Dispersion of artefczcts from tlze Stone Age that have been found during the /9th and 20th cen-

turies in the county of Gävleborg. The coastli ne for the tinze of the early Pitted Ware culture is depicted,

the circles represent settlement agglomerations (fzg. l). Note that there is a group offinds tied tr& almost

every circle, i.e. , group of settlements. Between these groups «re areas with no registered finds. One

erception is Tönnebro, an area wlzich has very few registered finds. This area has been the border

betweezz //ä(singland and Giistriklazzcl for at least a thousand years. "Ödznården" can beizzterpreted as

tlze desolate forest. Perhaps thi s i» azz erplazzatiozz as to why»o artefacts have been fouzzdi zz tlze area; i t

is still relatively uni nhabi ted today. Therei s azz obviozzs di stincti on betvveezz the fi»ds that ha ve beezz fouzul

in the zvesterzz part of the county (Mesolitlzic) azzd the fzzzds frozn the easter n parts (iveolithic), altlzouglz

tlzere are sporadic Neolithic artefäctsin the west.
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power of shoreline displacement as a chro-
nological tool even in a relatively short time

period as the Middle Neolithic.
In the Mårtsbo/Hanåsen archipelago the

shoreline was displaced at an average of two

hundred meters in one hundred years. It is
thus plausible that the sites have not been
used for a period longer than one or at the

most two hundred years. During the last phase
of settlement in the Mårtsbo/Hanåsen group
there are six settlements at approximately 40
MAPSL. This isostatic level has been chrono-

logically pinpointed to approximately 3000
BC through the excavation of the settlement

Fräkenrönningen. Fräkenrönningen was situ-

ated by a seashore 40.5 meters above present
sea level and hence is connected with the

younger isostatic levels of the Pitted Ware

culture as displayed in fig. 2. Fig. 4 shows

the Mårtsbo/Hanåsen archipelago as it appe-
ared during the three chronological horizons

(isostatic levels) of the Pitted Ware culture, as

suggested in the diagram above (fig. 2).
The marked regression of the shoreline

has also caused the sites to be used during

rather short periods of time, a situation that

has proven important with regard to the pos-
sibilities for intra-site analysis. The sites have

usually not been disturbed by activity since
the time they were abandoned by the coastal

hunters of the Middle Neolitic. This can be

illustrated by the settlement of "Stordalen",
which has been measured to be about 40.9
meters above present sea-level (the western-

Fig. 4. Må rtsbol
Hattåsen archipe-
lago approrimately
4000, 3500 attd
3000 BC, i.e. , 50,
45 and 40 MAPSL.
Settlements by
DG PS mens u ri n g
tied to the voungest
chtottological pe-
riod are displayetl
as stars on the map.
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most site in fig. 4). This site was situated on a

small plateau below a steeply descending ridge.
The isoritm 40 meter above present sea-level
is situated approximately half a kilometer

away from this site. The landscape around the

settlement is obviously extremly flat. Just at

the end of the cultural layer on this site is a

small slope ca 0.5 meter and then the lands-

cape is flat. This site have obviously been in

use when the sea was at a level 40.5 to 40.9
meters above present sea-level. Before as

well as after this period the site of Stordalen
could not be used for coastal dwelling. A fall

of only 0.9 meters of the sea-level at this site

caused the shoreline to regress nearly half a
kilometer. This of course would make attempts

at coastal settlement quite impossible at this

location after a relatively short period of
time. Hence the period of this site can be

pinpointed to the same chronological interval

as Fräkenrönningen.

CONTEXTUAL SITES
The material from actual excavations has also

changed during the last couple of years. The
excavation of the settlement Fräkenrönningen

was an indication that coastal sites in this area

are relatively well preserved and synchro-

nous, that is they have not been used during

long periods of time. The material retrieved

during the excavation of 1993 has enabled us

to make an intra-site analysis. This angle has

revealed an organization reflected not only
in constructions, but also in the relation
between features, constructions and the con-
tents of the cultural layer. If archaeology aims

at retrieving material that can enlighten us on

the use of space as a reflection of social, ideo-

Fig. 5. The Frcikenrönttingen site prior to the archaeological ercavation. The central settlem. ttt area is
at the crest of the slope. The picture is taken from the prehistoric shoreline towatchs the north.
Photot Niclas Bjö rck.
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logical or religious aspects of prehistoric life,
we will have to conduct excavations that
document all of the above-mentioned variables
and perhaps even others. In this connection I
can also mention that the Vedmora site in

Enånger parish, Hälsingland, was investiga-
ted in a similar way during the summer of
1996. In both cases phosphate samples were
taken over the whole site. The relative values
may give us a deeper understanding of depo-
sitional patterns, for example.

The site of Fräkenrönningen was situated
on a horizontal plateau in a densely forested
slope facing south. The geological material
on the site was mainly morain with some
boulders of considerable size surrounding the
settlement plateau. An area of approximately
350 mz had been cleared in the otherwise
quite stone-rich slope (Björck 1995a; in press
b). At the southern end of the slope a marsh,
Fräkenrönningsmyran, delimits the settle-
ment. According to the height above present
sea-level, this site was used during the latest
phase of the Pitted Ware culture. When this
sea-level is drawn on the site-plans, it be-
comes apparent that there was a lagoon south
of the slope at the time of settlement. In this
part of the swamp, water-drenched organic
material was retrieved. The distribution of
artefacts on the site reveals a path which leads
from the plateau towards the lagoon. The
spatial distribution of osteological material,
ceramics and quartz shows a similar pattern
(Lundblad 1994; Olson 1996). Five C14
samples have been analyzed from the site,
and the datings pinpoint the time of use to
the period 3037-2818 BC. This means that
the site was probably not in use for a period
longer than approximately 200 years. This
period may very well have been shorter,
however, as all samples overlap and could
theoretical ly be from a very short time period.
Stratigraphic evidence does imply, however,
that there was a settlement for some time.
The plateau was a fairly horizontal area situ-
ated approximately 43 MAPSL in the other-
wise steep slope. Peripheral to this cleared

area, the frequency of stones was higher than

normal (fig. 6). This was obviously because
the stones which had been cleared from the
central part of the settlement had been de-

posited there. This hypothesis is strengthe-
ned by the fact that artefacts were found di-

rectly beneath the stones in the area of hut-

foundation III, that is the stones had been put
there after or during the ti me of the settlement,
and not enough time had elapsed for the
artefacts to be covered with debris. Since
there was no evidence of activity on the site
after the time of the Pitted Ware settlement
the likelihood of these stones being cleared
during a later period is insignificant. There-
fore this clearing has been done as part of the
Stone Age settlement activities.

CONSTRUCTIONS AND INTERNAL
RELATIONS
The correlation between the distribution of
finds and the cleared plateau is very strong,
although some other patterns of deposition
are visible. For example, in the central part of
the terrace there is an area which has very
few finds. This low frequency of finds is the

only thing which distinguishes this part from
the rest of the terrace. Possibly this area has for
some reason intentionally been kept fairly
clean compared with the surrounding areas.
These dispersions are possible to relate to the
organization of the settlement. The hut-

foundations encircle two such areas with a
lesser frequency of finds. In the central part
of these two "cleaned" areas are the hearths
situated. There are mounds found around the
settlement in the outskirts of the cleared pla-
teau. The mounds consist of sand and splinte-
red, fire-cracked rocks. Only one (A21) of
twenty-five such mounds is situated on the
cleared area; this mound is also the western
limit for the older type of ceramics. This type
is mainly found in the eastern part of Fräken-
rönningen. Both the dispersion of ceramics
and the stratigraphical evidence support the

suggestion that A21 marks the outskirts of'

the settlement during the early phase. and

Carrettt Sn:etli sh ttrehaeoloxs:, Vol. .5, /997
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hence this mound was also placed in the same

type of location as the others during the older

phase. The mounds are situated near the hut-

foundations in the periphery of the settle-

ment. Close to most of the mounds are cook-

ing-pits. The sand in these mounds probably

was dug out of the pits while they were

constructed. After this the mounds grew in
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size with more sand and stone debris during
use. One possible interpretation is that there
are one or two cooking-pits in connection
with each hut. This may be interpreted as
being a repeated composition of features.
This is very likely to be of relevance for
interpretations concerning the social organi-
zation of the site. One possible interpretation
is that every hut represents one nuclear fa-

mily. Such an explanation would also account
for the fact that the material was rather simi-

lar in most of the hut-foundations.

During the investigation the hut-founda-

tions were visible as rounded stone rectang-
les, usual ly 2-4 x 3-5 meters l arge. Underneath
the concentrations of stones which outlined
the hut-foundations were postholes, usually
5-8 in each hut. Inside the hut-foundations
was a cultural-layer (floor) of sand, which had

been coloured by soot or was a reddish colour.
This was also clearly visible in the sections
which were documented in the founda-
tions. The red colour was very common on the
site in connection with the cultural-layer and

features. It was noted that artefacts and
ceramics usually were connected with these
reddish or sooty-coloured areas and seldom
were found in uncoloured sand. The cultural

layers on the site were usually about 0.2 me-

ters deep, and below this depth a large
amount of features were recorded. Some
graves were also documented on the site, one
of which was located inside a hut-foundation.
This type of inhumation with red ochre is
common within the subneolithic culture (We-
linder 1971; Wyszomirska 1984). The hut-

foundation containing the grave was rather
special. It might be interpreted as a ritual part
of the settlement: there are several reasons for
such an interpretation. Among other things,
this hut-foundation was two times the size of
the others. It also differed from the others in

being the only one with clay figurines inside
the walls, that is in the floor. At the same time
the ceramic remains were less fragmented
here than in the other hut-foundations.

The huts in the western part of the settle-

ment were placed around an open stone-cle-
ared area. In the center of this area was a
hearth, and around the hearth there were very
few finds. The only artefacts in this part of the
site were two small pieces of flint and a little
concentration of ceramics right by the hearth

(Björck 1995a, in press b). In the western part
of the settlement there was a similar structure,
three hut-foundations encircling a relatively
"cleaned" area with a central hearth. None of
the hut-foundations on Fräkenrönningen
were related to one another in a way that
made it possible to stratigraphically deter-
mine a chronological separation. However,
some of the cooking-pits seemed to be stra-

tigraphically older than some of the huts. For
example, one cooking-pit was situated under
the wallremains of hut-foundation V. In the
vicinity of hut-foundation III, in the north-

western part of the terrace, there was a con-
centration of stones lying on stones. It seems
as if the stones which had been cleared from
the site during the early part of the settlement
time had been deposited here. During the
excavation of this part of the settlement a
slate arrowhead was found directly under-

neath a stone, with nothing but the stone
covering it. Ceramics were also found under
the same circumstances in this area. Hut-

foundation III seems to have been built on the
northwestern area with cleared stones. The
fact that this hut was built on the stones
which previously had been cleared, strongly
suggests that the site expanded towards the
west over time. A scenario of this kind, with a
difference between the eastern and the wes-
tern part of the site is also suggested by the
distribution of artefacts, the ceramics and the
osteological materials. It seems plausible that
these differences reflect a sequence in time in

which the huts were not abandoned but were

continuously in use. In the course of time
some new huts were constructed on the terrace.
The tendency could then be that as more huts

were built, the settlement expanded towards
the west.

The contextual data used in the recon-
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Fi g. 7. The spatial distribution of cerazni cs o» the site of Fri zke»zö»zzizzge». Left: the ac(ual di stri buti ozz

as docunzented during the contextual excavation. Rig/zt: the distributiozz as docuz»ezzted izz a saznpling of
the si te. As cazz be seen, the 4% sampling actually s/zozvs tlze opposi te of the pattezzz s seen i zz the co»testual

distributiozz. Tlze "cleaned" area arouncl the lzeartlz is displayed as beizzg veta f/ecizzent izz ceraznics, azzcl

the same is true ofboth the cleaned areas izz east and zvest. In this case tlze sazzzpling res u/ter/i zz tlze opposi te

of the actual distri bzztion. This nzeazzs that tlze sanzpling could actually give azzy kizzd of resa/t. T/ze outcozne

ofthismethodhasproven tobeentirelystoclzasticandzzotwsableforanizzterpzzetatiozz ozz theintra-site leve/

ofanalysis. In the light ofthis evidezzcei t seenzs zazzvise to a(teznpt azzalysis at theintra-site leve/ zvhi le usi zzg

a nzethod suitable ozzly for zlenzarcati ozz.
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struction of the use of space at Fräkenrönn-

ingen are entirely a result of the excavation
method. It is a method which puts emphasis
on intra-site structures and contextualizes the

material deposited in the cultural layer. The
outcome of a sampling is very stochastic and

could actually be anything between an accep-
table match of the real dispersion to the dia-

metrical opposite of the actual dispersion, as

in the case of the ceramic material of Fräken-

rönningen (fig. 7). The outcome of the samp-

ling presented in the contextual results above
shows that materials retrieved with this
method are useless for the intra-site level of
analysis.

The intra-site structures of Fräkenrönn-

ingen are rich, though the interpretations

presented are naturally not final. The most

important result is that the contextual met-

hod of excavation has retrieved a material that

is possible to use at the intra-site level of
analysis.

PRELIMINARY ANALYS IS :

THE INTRA-S ITE LEVEL
There are obviously intra-site structures on

Stone Age sites which call for a re-evaluation
of old investigation methods, such as samp-

ling. We must critically evaluate our excava-
tion method in the light of the questions we

will apply to the material. If we are interested
in intra-site structures as a possible and per-

haps the only way to trace the social organi-

zation of the Stone Age society, our excava-
tions must document features, constructions,
artefacts and other evidence in the cultural

layer in a way that makes them relatable to
each other. We have to excavate contextu-

ally, that is excavate the whole site and do-

cument the totality of the cultural layer in

connection with features. If we only partially
excavate sites or sample settlements, we

should direct our questions to other aspects
of Stone Age life, for example, technology,
subsistence and the like. I'm not sure whether

we ever can fully answer questions concer-

ning intra-site structures as a reflection of

societal organization. But if we are going to

try, the methods must be directed in a way

that gives material suitable for these types of
questions. If we, for economical or other

reasons, decide to sample settlements, we
shouldn't apply intra-site questions to the

material. One result of the contextual excava-
tion at Fräkenrönningen is that we now know

that it may be possible to enhance our under-

standing of Stone Age sites through features

and constructions. This may sound truistic,
but if we review excavation methods utilized

at this kind of archaeological sites during the

last decades we will realize that it isn't. The
excavation of the settlements Äs and Jons-

torp may serve as examples of excavations
where intra-site structures were not studied

(Malmer 1969; Löfstrand 1974).
Sampling is according to the results from

Fräkenrönningen, not a suitable method of
excavation for the coastal sites of Norrland.

Contextual excavation calls for larger areas

to be opened up in order for large features to
be made visible. Small-scale excavations
have hence the same problems as sampling

when analyzing intra-site structures, that is,
this type of excavation also documents frag-
ments of the actual remains. Since the arch-

aeological materials consist of only a per-

centage, selected by culture and stochasti-

cally by taphonomy, archaeology is difficult

enough without us fragmenting the materials

even more. Sampling methods are excellent
tools for surveys and very suitable to use

while demarcating a settlement. In the dis-

persions displayed in figs. 6 and 7 I have
shown that the distributions obtained through

sampling do not refiect actual distributions

on the intra-site level. In fact they may actu-

ally display any pattern from the direct oppo-
site to a fair resemblance of the actual distri-

bution. The problem is that we will never

know what pattern the sampling happened to
show at any one time. The only way to evaluate

the results of sampling excavations is to con-
duct contextual excavations and compare the

results of this work with the samplings of the
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excavated sites.

MICROLEVEL SETTLEMENT
PATTERNS
An analysis of site location can put emphasis

on different variables. Here I will attempt to

study three such variables. Firstly, I shall

consider the topography and especially in

what quarter of the compass the descent of
the slope is oriented. I will also consider this

variable in relation to chronology. I have di-

vided the material into two phases, younger

(40 MAPSL) and older (45 and 50 MAPSL).
The first two variables will in tum be com-

pared with the third variable, namely site lo-

cation. In this analysis I will only determine

whether the site is situated on the mainland or
an island. The hitherto DGPS-measured sites

are used in this preliminary analysis, and the

results may therefore change as more data are

gathered.
If all hitherto measured sites are conside-

red, slightly less than 70% of the sites are

placed on slopes towards the south and al-

most 20% of the sites are located on slopes
towards the west. The eastern and northern

quarter contain slightly more than 10% of the

sites. As stated above, there is a clear prefe-
rence for locations on the southern slopes,
followed by the western. Locations towards

the east and north are less common. The sites

that are oriented towards the eastern or the

northern quarter of the compass are probably
oriented that way for a specific reason. If we

assume that the main portion of the sites are

located towards the south and west for pro-
tection from northern winds and for warmth

and sun, the northern and eastern sites pro-

bably are located as such for other reasons.
Consequently a deeper analysis of these sites

ought to tell us something about these rea-

sons. If viewed in relation to the chronolo-

gical variable, another tendency becomes
apparent. All sites located on slopes towards

the north are from the older isostatic levels
and are situated on the mainland. More than

70% of all the sites from the older phases, as

defined in fig. 2, are situated on the mainland.

During the youngest isostatic level the sites

are instead evenly distributed between main-

land and islands. An increasing part of the

sites are thus located further out in the

archipelago during the later phase of the Pitted

Ware culture.
There seems to be a shift in site location

during the period 3800-2900 BC; in the early

part of this period the Pitted Ware culture

settlements are frequently located on the

mainland. During the later part of the se-

quence a larger portion are located further

out in the archipelago. The location of the

sites on slopes towards the south seems to

become increasingly important as the sites

are established on more exposed islands in

the archipelago. Of all sites, 53,7% are lo-

cated on slopes towards the south during the

older part of the sequence, while during the

younger part 85% are located on slopes to-
wards the south.

Correspondence between the level above
the sea and typology is one way to test the

shoreline displacement's relative datings.
The material retrieved from the recently dis-

covered settlements during the demarkation

work has shown that the tempering material

in the ceramics changes during the course of
the Middle Neolithic. The percentage of chalk
is increasingly greater on the younger sites.
The conclusion that a chronologically related

change in the tempering occurred during this

time period has been drawn by several authors

(e.g. Löfstrand 1974; Burenhult 1991).This
observation and the measured altitude of the

sites give us a stable point of departure in the

chronological analysis. The chronological cate-

gories that I use in this analysis are based on

these data.

SITE SIZE AND CHRONOLOGY
From the material obtained with the aid of the

DGPS, it is evident that the mean size of the

Pitted Ware sites decreases during the later

part of the Middle Neolithic. Another variable

which seems to change during the course of
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Younger
Older

Median
1924mz

2530 mz

Average
4147 mz

4700 m

I would like to interpret the different site

sizes as a retlection of land use in connection
with the hunting strategy, from small hunting

stations to large main settlements relating to
different resources in the archipelago. The
decrease in the median value as well as the

value of average site size over time may be
a reflection of a culture slowly diminishing.
This may have been caused by social stress or
a decreasing amount of hunting-prey. The
social stress hypothesis rests on the assump-

tion that the, during the later phase of the

Pitted Ware culture, synchronic Battle Axe
culture occupied the mouths of the rivers and

the Middle Neolithic is the actual amount of
settlements. A tendency for the sites to be
fewer, smaller and located further out in the

archipelago in the late phase of the Pitted
Ware culture, is evident. This is especially ob-
vious in the river valleys, where great diffe-

rences have been noted. The actual amount

of settlements decreases over time; the ten-

dency is obvious if we, as in this analysis,
discuss in terms of two chronological periods.
In the younger Pitted Ware culture there are

19 sites known, and from the older phase of
Pitted Ware culture there are 54 sites known.
The difference is less obvious if we work

with the tripartition suggested by the DGPS
measurements, but there is still a tendency for
the amount of sites to decrease over time.

For the younger phase of the Pitted Ware

culture we have documented site size in the

interval of 277-8271 m7- while in the older
horizon the site size interval is between 235
and 29147 mz. Although the distribution of
settlement sizes is more or less the same in

relation to each other within each chronolo-

gical period —from very small sites of less than

300 mZ to very large sites of several thousand

square meters — there is a clear tendency for
settlement size to decrease over time.

hence forced the Pitted Ware culture further

out in the archipelago (Welinder 1971).An-

other explanation for the diminishing site

sizes and changing settlement locations could

be an over-exploiting hunting strategy that

killed off the seals and hence forced the hun-

ters to follow the seals further out to sea.

SITE SIZE AND SITE LOCATION
It is evident from the material that the site
sizes seem to be in a similar site size range
within each chronological horizon. There is

no obvious difference here between the archi-

pelago and the river mouths. The tendency
that within each settlement group there are

great differences between site sizes is evi-

dent in every site group. This pattern of sites

in differentiated sizes repeats itself in all sett-

lement groups. In connection with the osteo-
logical evidence from the excavated site of
Fräkenrönningen, which indicated that this

site was used all year round (Olson 1994,
1996), I would like to explain the settlement

groups in a social framework. Since the sites
have been used all year round the life-style
would have been sedentary. It is hardly

surprising that the coastal dwellers of the

Middle Neolithic have been domiciled, since
the ecotop in which they pursued their live-

lihood was abundant in resources. The settle-

ment groups may be explained as tribal terri-

tories or, for instance, an area of one lineage
within a tribe, that is a remnant of some kind

of Middle Neolithic social group. This line

of reasoning would also explain why the

range of site sizes is similar in every settle-

ment group. A similar group size (lineage/
tribe), utilizing a similar landscape and its

coastal resources in the same way, should

leave the same types of special purpose sites,
hunting stations and main settlements. An in-

terpretation of the similar settlement patterns
in the respective settlement groups as the
result of a similar social organization, would

explain this resemblance.
If emphasis is laid on the relative size of

the settlements, such a pattern ought to be
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detectable. Using the above-mentioned site

size average, the settlements can be divided

into two groups, larger than or smaller than

average. If these site sizes are then analyzed

in relation to site location on islands or the

mainland the following pattern emerges. In

the case of smaller sites, the sites are evenly

distributed on the mainland and islands, with

a slight predominance for the island loca-
tion. In the case of the large settlements there
is a clear emphasis on locations on the
mainland. Only 25% of these sites are lo-
cated on islands, while 75% are situated on the
mainland. The overall tendency of this analy-

sis is that the larger sites are located on the

mainland and the smaller sites usually are
found on islands. These patterns are blurred

by the fact that there seems to be a change
towards smaller sites during the later phase
of the Pitted Ware culture. The described
pattern therefore may be chronological rather

than a reflection of synchronic resource
utilization. Other source-critical annotations

are the difficulty of determining site size and

the site location. I have used the overall site
size average and the distinction island/main-

land as a point of departure. This angle may,
however, over-simplify the matter. A large
island may have been viewed as mainland,

and a peninsula that stretches far out in the

archipelago would have many qualities in

common with islands. Another problem with

the angle I have used is the above-mentioned
chronological patterns, which may call for a
use of relative site sizes instead of the de-

finitions I have used.

Many different levels can be analyzed
when discussing a prehistoric culture. We can

study the intra-site level, that is settlement

structure. We may also study the regional

groups within a settlement group, a level

highly suited to the fieldwork presented. In

the macroperspective we can study the settle-

ment groups and their relations. I would like
to stress that all these levels have an impor-
tant function in understanding the culture.
All of the above may actually be a reflection of

the social organization that once existed. These
patterns are of course blurred by the fact that

subsistence strategy, taphonomy and other
variables have altered them. This makes it

even more obvious that we need all these ana-

lytic levels if we are to reach an understand-

ing of Stone Age culture.

MACROLEVEL SETTLEMENT
PATTERNS
I have already presented the macrolevel
patterns as they are documented up to today.
In fig. 1 a pattern with site agglomerations

along the Middle Neolithic coastline is vi-

sible. There seems to be some relevance in a

statement that connects these settlement

groups with the rich natural enviroments by
river mouths and archipelagos. This line of
explanation are not able to explain the patterns

in their entirety, that is there are river mouths

without settlements and settlements without

river mouths. At the same time the regularity
of the settlement groups along the coast needs

to be explained. This regularity may be a re-

flection of the social organization and may be
interpreted as, for example, tribal territories.
This explanation draws on the idea that cul-

ture and people organize, not nature. An

explanation of this kind is tempting but hard

to prove and defend. Through large-scale
excavations and evaluations of, for example
ceramics, we might close in on this type of
question. The use of material culture as social
markers is well known. For example, the or-

namentation on ceramic vessels might be a

category of relevance for this question. To-

day these questions are simply beyond what

the existing material can tell us; the settlement

pattern as documented lends itself to many

other lines of explanation.
An interesting part of the pattern is that

there definitely is a continuity of settlement
in all the documented groups. The whole

body of groups have sites from the oldest to
the youngest part of the Middle Neolithic.
An explanation of the documented pattern
can not be of chronological origin. Hence we
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may rule out the natural and the chronologi-
cal models in our attempts to explain it.

SUMMARY
The Pitted Ware culture in southern Norrland

represents the northernmost sites of this cul-

tural expression and should therefore, accord-

ing to the above-mentioned circumstances,

generally be more suitable for intra-site ana-

lysis than other sites within the culture. The
time at which the sites were suitable for coa-
stal dwelling is shorter in this area than any-

where else. At the same time, the rapid shore-

line displacement has caused chronologi-

cally separated sites in the research area to be

spatially more separated than in other parts

of Sweden. This gives us an unique oppor-

tunity to study changes in the settlement pat-

tern over time more clearly than anywhere

else within the Pitted Ware culture. In order
to make use of this great potential a large-

scale survey, aimed at locating Middle Neo-

lithic sites in the county of Gävleborg, was

initiated during July 1995.
Above I have presented the subneolithic

culture of southern Norrland at three diffe-

rent analytical levels. First I have presented

the settlement structure as documented by

surveys of the past years. The regularity of the

settlement agglomerations and the amount of
sites have been briefly discussed. The survey

has shown that the settlements in Hälsing-land

are part of the same cultural expression as the

sites in Gästrikland. Besides the typo-logical
similarities there is an unbroken chain of
settlements that brings them together. The
distance between synchronic, Middle Neo-

lithic site agglomerations in Gävleborg does
not exceed 15 kilometers. On the site of Frä-

kenrönningen some ceramic sherds of the

same type as those found on Hedningahällan

were retrieved. The close similarity between

the ceramic material from the sites is another

circumstance that tells us that the sites of
Hälsingland and Gästrikland were once clo-

sely connected. The macrolevel settlement

pattern has been suggested to be a result of the

social organization.

Through a study of settlement size and

chronology, a discussion of settlement pat-

terns within the site agglomerations has been

presented. The settlement structure within

each settlement agglomeration has been sug-

gested to be a result of the Middle Neolithic

hunting strategy. On the intra-site level the

settlement structures at Fräkenrönningen
were interpreted as the result of a group con-

sisting of several nuclear families living se-

dentarily on a coastal site. This group might

have been using several hunting stations in

the vicin i ty of Fräkenrönningen, as suggested
in the microlevel settlement pattern. I have

also presented an excavation of this kind of
site and discussed excavation methods. A

hypothetical model for the use of space at this

site has also been presented. In this model

finds, datings, structures, depositional pat-

terns and stratigraphic evidence have aided

the evaluation.
Our efforts are now directed towards re-

trieving a material suitable for analyzing the

three levels mentioned. The surveys are di-

rected towards the macrolevel settlement

patterns and will give a clearer view of settle-

ment groups and site locations. The DGPS-
measurements and demarcations are done in

order to understand the microlevel settlement

patterns with settlement size and chronology.
The excavations conducted in this region

during the past years are directed towards an

understanding of the intra-site level of the

Middle Neolithic settlements.

In order to put forward a reasonable
reconstruction of the prehistory, we need to

study archaeological cultures at all these

levels. The multidimensional approach con-

textualizes all levels of the material through

cross-references from one level to another.

All different analytical levels have in this

perspective relevance for the interpretations

of other dimensions of the culture. The
organization of a special purpose site might

consequently be a reflection of both the hun-

ting strategy and the social system, that is, the

Current Swedish Archaeologv, Voh 5, l997
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intra-site level, microlevel and macrolevel.
Therefore it should, if possible, be interpre-

ted/understood in this context.

English revised by Laura Wrang. GIS

ABBREVATION S

MAPSL Meters above present sea-level

DGPS Differential Global Positioning

System

Geographic Information System
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