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Abstract

The article presents recent archaeological and palynological data and radiocarbon dat-
ings on the prehistoric settlement of the regions of Vora (Fi. Voyri) and Malax (Fi.
Maalahti) in Southern Ostrobothnia.

The results obtained show that defipite changes in economy and livelihoods occurred
around 800—1200 AD when prehistoric agriculture, dating from the Early Iron Age,
was interrupted and even ceased completely in certain localities. This is also reflected

by a significant reduction in the archaeological material.
Single finds of Late Iron Age artefacts together with palynological data, however,
reflect sporadic human activity that is hard to descern in closer detail in the areas con-

cerned.

Mirja Miettinen, National Board of Antiquities, Box 913, SF-00101 Helsinki
Irmeli Vuorela, Geological Survey of Finland, Betonimiehenkuja 4, SF-02150 Espoo

INTRODUCTION

Traces and remains of human activity preserved
in the soil provide the main source material of
archaeological research. The quantity and
quality of this material depend on several fac-
tors: the method and practices of deposition,
conditions of preservation over the centuries and
millenia, the method and techniques of discovery
and even the skill and opinions of the archaeol-
ogists concerned.

Only material culture is directly reflected by
archaeological materials and data on ideological
aspects or social relations must be obtained in-
directly, through various methods of reasoning
and comparison.

Until recent times, burial finds have provided
practically the only basis for our concept of Iron
Age settlement in Finland. This applies equally
to Southern Ostrobothnia as well as to other
parts of the country. Despite extensive fieldwork
in the early 20th century involving a relatively
large number of Iron Age remains, dwelling sites
of the period have become a subject of syste-
matic study only in the past few years (Mei-
nander 1950, Miettinen 1982b).

As it is hardly ever possible to carry out com-
plete excavations of cemeteries or dwelling sites,
their find material must remain a random sample
of an unknown entity. This material provides the
starting point for the archaeological reconstruc-
tion of past settlement. In the present context,
palynological studies have provided further data
on past human activity thus complementing the
archaeological record.

In 1984—1986 four peat profiles were analyzed
by means of pollen analysis and radiocarbon-
dated in order to throw more light upon the pre-
historic settiement of the region and to attain
further information on local agricultural history.

When interpreting polien diagrams it is im-
portant to bear in mind that the pollen data ob-
tained mainly represent regional vegetation and
are strongly dominated by pollen of wind polli-
nated trees. The proportion of herb pollen
(NAP) depends on several factors, the most im-
portant of which being the degree of open land-
scape — either natural or of cultural origin — in
the vicinity of the sample site (Vuorela 1973,
1985a, Berglund 1985). The differences in the
mechanisms of polien production and dispersal
among the herb species also prevent us from
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making too definite conclusions on the basis of
the results. The final outcome of herb pollen is,
in fact, a result of extremely complicated, partly
local, partly regional factors, which allow the
critical scientist mainly to discuss the docu-
mented pollen data (cf. Behre 1981). Doing that
he or she, however, emphasizes the herb pollen
taxa and the anthropogenic pollen data not for-
getting the human impact on the tree pollen data
(AP).

Due to these limitations, the present sample
sites were selected from bogs situated in the
vicinity of archaeological excavations or areas
rich in prehistoric finds.

The sites of Inmossen (62°52’'N, 21°33’E)
and Holsterbackmossen (62°53’'N, 21°31’E)
are situated in the village of Storsj6, Malax (Fig.
1) and Lintunemossen (63°07'N, 22°12’E) and
Marjenemossen (63°08'N, 22°18’E) in Vora
(Fig. 5). The recent land uplift in the area is ap-
prox. 8.5 mm/y.

As to the stratigraphy of the first-mentioned
bogs, the results preliminarily published by the
authors (Miettinen 1986, Vuorela 1986a, 1987a,
b) are referred to and more detailed pollen dia-
grams are presented.

The present results from Lintunemossen (pre-
liminarily investigated by Tolonen et al. 1979)
and Marjenemossen are discussed in more detail
and connected with those from Malax.

The radiocarbon datings were carried out at
the Radiocarbon Dating Laboratory, University
of Helsinki.
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ARCHAEOLOGICAL BACKGROUND

The Storsjé region of Malax

The latest archaeological fieldwork in the Storsjo
region in southern Malax began in 1982 in con-
nection with surveys of the area. Prior to this,
A.O. Heikel had carried out excavations of the
cairn cemetery of Nisseshagen in 1903 (Hackman
1905, Meinander 1950). From 1982 to 1986 the
National Board of Antiquities and the Malax
Museiférening, a local historical body, cooperat-
ied in surveying the area and carrying out smal-
ler trial excavations (Miettinen 1986a, 1988). In
1984 it was also possible to carry out palynologi-
cal studies in the region (Vuorela 1986a).

The present landscape of the Storsjé region
demonstrates the rapid rate of land upheaval in
the area together with the effects of human ac-
tivity (Fig. 1). The points of highest elevation
(27.5—30 metres above sea level) were originally
islands that had risen from the Litorina Sea in
the first millenium BC. Around the birth of
Christ a wide strait in the area separated the is-
lands from each other which were in a protected
inner archipelago location. A couple of hundred
years later the strait had silted up to become a
long bay opening to the north, the mouth of
which became so shallow in the 5th and 6th cen-
turies AD that Storsjo was finally isolated from
the sea and formed a lake. This lake was dried
in the 1770s for land reclamation purposes (Ant-
tila 1967).

The prehistoric remains of the area have been
exceptionally well preserved as they are at some
distance from present settlement and fields. The
monumental burial cairns of the Storsjo area
have been known for long (Aspelin 1866). Later
fieldwork has also revealed smaller cairns and
stone settings, features of cultural layer and cup-
marked or offering stones (Malax Museiférening
1984, Miettinen 1986a, 1988).

The Nisseshagen area with its cairns is slightly
less than one kilometre long and is located to the
east of Storsjo at an elevation of 17 to 20 metres
above sea level. The terrain is formed by a low
ridge of moraine and finer sand running north-
south and spreading into an area of higher elev-
ation at its northern end. Trial excavations in the
areas between the cairns revealed cultural layer
in several places and in one location the possible
remains of an Iron Age house. Connected with
the Iron Age cultural layer and the cairns are six
cup-marked or offering stones (Fig. 2). Only two
of the cairns at Storsj6 have been excavated.



Fig. 1.The Storsjé area with the shorelines of c.AD *0 (20 m), c.AD
+200/300 (17,5 m), and c. AD %400/500 (15 m). The sampling sites
for pollen analysis: A Inmossen, B Holsterbackmossen. The Iron
Age remains are marked with dots and the possible Pre-Roman
cairns with circles (after Miettinen 1986).

The largest cairn of the area was partly exca-
vated in 1903 and in 1983 a small low cairn or
stone setting was excavated. Both contained re-
mains of cremations as well as datable finds. The
large cairn revealed Migration period artefacts
and the smaller material that can be dated
mainly to the early Merovingian period. A gen-
eral description of the archaeological material
has been presented in another connection (Miet-
tinen 1986a) and the 1903 finds in several pre-
vious studies (Hackman 1905, Meinander 1950,
Kivikoski 1973). The grave excavated in 1983
revealed a stone setting of no definite structure
covering a feature of sooty soil around which
were concentrations of burnt bone. One of the
latter contained a large iron knife and another a
small firestriking tool of iron. The stone setting
also contained fragments of ferrules of mount-
ings and a small equal-armed brooch (Fig. 3).

4 — Fennoscandia

There are no parallels to the brooch in the Fin-
nish material, the closest comparable specimens
being from Central Europe and dating to the
Merovingian period (Mrs. Marianne Schauman-
Lonngvist, Lic.Phil., personal communication).
At the time of writing the bone material from
the grave is still under analysis.

Holsterbacken is located north-west of Storsjo,
approximately 2 kilometres from Nisseshagen.
The site was originally at the mouth of a bay
(Fig. 1). The area contains over twenty cairns,
features of cultural layer and a cup-marked
stone. Several of the cairns are of impressive size
and appearance (Fig. 4) and most of them are on
a terracelike formation sloping to the south-east
in a group extending approximately one kilo-
metre in length and lying at an elevation of
roughly 20 metres a.s.l. None of the cairns have
been excavated.
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Fig. 2. A cup-marked stone (offering stone) at Storsj6. Photo: National Board

of Antiquities.

Below the terrace is marshy forest changing to
bog. A small islet of moraine is located at the
upper edge of the bog at an elevation of 18 to 19
metres a.s.l. Trial excavations were carried out
at this site in 1985 and 1986. The cultural layer
was of a distinct black colour containing large
amounts of iron slag and burnt clay, a few sherds
of Iron Age pottery, a few fragments of grinding
stones, a fragment of a crucible and several
horse (?) teeth (National Museum of Finland
22849, 23570). Trial excavations revealed the
bottom parts of at least three possible iron smelt-
ing pits of primitive construction. The analysis
of this material has not yet been completed and

Fig. 3. The equal-armed bronze brooch from
Nisseshagen, Malax (NM 21916:55). Drawing
Riitta Ahola, National Board of Antiquities.
1:1.

osteological or radiocarbon results are not avail-
able (Miettinen 1988).

Archaeological interpretation of the Storsjo re-
gion

Although the region concerned contains a con-
siderable number of prehistoric remains, the lim-
ited amount of fieldwork conducted so far has
revealed datable finds from only two graves at
Nisseshagen, dating to the Migration period and
the early Merovingian period respectively. The
finds from cultural layer features are of an over-
all Iron Age character. The cup-marked stones
found in connection with Iron Age settlement
remains are clearly of Iron Age date in this case.
At Nisseshagen they relate to the five different
clusters of cairns in such a way that it can be
assumed that they reflect different units of habit-
ation. Thus, each "household” would have had
several cairns of its own, a cup-marked stone (in
one case two) and buildings as indicated by stone
settings and fragments of clay daub found in the
cultural layer.
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Fig. 4. One of the monumental Iron Age cairns at Holsterbacken, Malax in 1986. Photo: National Board of Anti-

quities.

The larger cairns at Storsjo are of the same
type as cairns dated to the Late Roman and Mi-
gration periods elsewhere in Southern Ostro-
bothnia (Meinander 1950, Keskitalo 1979, Ah-
tela 1981). Due to their elevation, the large
cairns at Storsjo cannot be older than the third-
fourth centuries AD. On the other hand, the
large cairns appear to go out of use in Southern
Ostrobothnia by the beginning of the Merov-
ingian period. In this period the prevailing form
of burial construction is a low stone setting,
which is of a form usually impossible to dis-
tinguish from cairns laid at ground level without
excavation. There are also cremation cemeteries
on level ground from the Merovingian period
(Meinander 1950). Consequently we can date
the large cairns at Storsjo to approximately
AD 200-600.

In addition to the large cairns there are also
smaller cairns and stone settings which resembie
on the one hand the low cairns of the Merov-
ingian period and on the other hand cairns of the
Early Metal period.

The archaeological finds offer few direct indi-
cations of economy or means of livelihood. The

o k. 3. e

lower slab of a grinding stone found at Nissesha-
gen in 1952 may indicate agriculture and the
finds of horse teeth in both areas may in turn in-
dicate animal husbandry. The shallow shores of
the bay originally formed by Lake Storsjé and
the shore meadows that came about in the
course of time offered no doubt excellent oppor-
tunities for grazing. The moraine and sandy soils
higher up could in turn have been cultivated with
Iron Age techniques. In addition to smaller
fields near the habitations there were possibly
also other cultivated areas further off. Aithough
the archaeological record does not directly indi-
cate hunting and fishing, their importance and
especially the use of marine resources must not
be underestimated.

Smaller cairns at elevations of 25 to 30 metres
and certain hut floor-like depressions in the
Storsjo region are among the archaeological re-
mains of the earliest settlers of the area. Cairns
and hut floor depressions belonging to this Early
Metal period phase of settiement have been ex-
cavated and studied in many of the nearby locali-
ties in the past few years (see e.g. Miettinen
1980, 1982, 1986b, Seger 1986a, 1986b). This
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phase can be dated to the first millenium BC
and apparently also to the first centuries AD

The Voérd region

As in the case of Malax, also at Vord most of the
archaeological fieldwork dates from the early
years of this century. In the 1970s and '80s Véra
Folkhogskola, a local educational body, the
commune of Vérd and the National Board of
Antiquities co-operated in arranging small-scale
salvage and trial excavations, mostly in the near
surroundings of previously known Iron Age sites
and remains. From 1985 to 1987 further surveys
were carried out in the eastern and northern
parts of the commune.

The site of Lintunemossen is located near the
Iron Age centre of settlement in Vora (Fig. 5).
The general image of Iron Age settlement and

culture in the region has changed appreciably
since a summary of available results was pub-
lished in 1979 (Tolonen et al. 1979). With a few
exceptions only finds that have come to light at a
later date are discussed in the present paper.

In 1977 excavations were carried out at
Svedjeholmen, adjacent to Lintunemossen, of a
large cairn with a central stone (Fig. 5, no. 12).
Finds included fragments of burnt bone and a
branch-shaped brooch of bronze (Fig. 6). Broo-
ches of this type from Southern Ostrobothnia
have been dated to the late 4th century or the
5th century AD (Kivikoski 1973, Keskitalo
1979). Finds of clay daub from the fields near the
site of Lagpeltkangas are probably from house-
floors destroyed in field cultivation. These may
be of the same type that Aarne Ayrdpéi exca-
vated on the west slope of the Gulldynt site in
the 1930s (Meinander 1950, Valonen 1977).
Small-scale excavations carried out at Gulldynt
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Fig. 5. The Vora region. The shorelines and Iron Age remains Nos. 1—11 after
Tolonen et al. 1979. No. 12 Svedjeholmen (1977). Sampling sites for pol-
len analysis 1986: A Lintunemossen, B Marjenemossen.
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Fig. 6. Branch-shaped brooch (NM 20179:4) from
Svedjeholmen, Vora, seen from above (a) and
the side (b). Photo: National Board of Anti-
quities. 1:1.

in 1975—1977 did not provide any further infor-
mation on the above.

Of the excavated sites the level-ground cem-
etery of Lovbacken was the only one that has
come to light in recent years. In 1984—1985 it
was possible to excavate parts of this cemetery
that had not been destroyed in road-building in
the 1960s. The cemetery is ca 4 kms SE of Guil-
dynt and thus outside the previously defined
concentration of settiement finds and it is dated
to the early Merovingian period (Miettinen
1985).

To the east of the Vora river near the cre-
mation burial ground of Tunis a concave shield-
boss was found in a private garden. This artefact
was acquired by the National Museum of Fin-
land in 1984 (NM 22440) and represents the
most common shield-boss type of the Merov-
ingian period in Finland (Kivikoski 1973). The
Tunis cemetery which was subsequently dest-
royed by later settlement appears thus to have
been of larger extent than assumed by Te-
gengren in his studies in the 1930s (Meinander
1950).

As elsewhere, it has not been possible to carry
out total excavations of any of the cemeteries at
Vora. Thus, their archaeological dating and the
dating of settilement in general are based on few
and random excavations. It is quite certain that
if, for example, a cairn cemetery would be com-
pletely excavated, including the intervening
areas between the cairns, the results might pro-
vide new and possibly surprising data. Future
studies and fieldwork in Vo6rd will no doubt
broaden and increase our knowledge of the

nature and dating of Iron Age settlement among
other phenomena.

The Marjenemossen site is located slightly less
than 3 km east of the Vorad river and about 6
kms east of Lintunemossen. The nearest Iron
Age remains are the Merovingian period Tunis
cemetery ca 2 km to the west and the cemetery
area of Pérnullbacken approximately 2 km SSW
of the site (Fig. 5, Nos. 2 & 10). Marjenemossen
is thus to some degree outside the area of Iron
Age settlement in the region.

Archaeological conclusions regarding the Vord
region

On the basis of datable archaeological material,
settlement began in the valley of the Voré river
around 200 AD (Tolonen et al. 1979). Cairns
discovered in recent surveys of the northern and
eastern parts of the region are located at elev-
ations mainly corresponding to Early Metal
period shorelines (ca 25—35 metres asl) and indi-
cate settlement older than hitherto assumed at a
time when the river valley was still a bay.

The Migration period was the main phase of
the Iron Age culture of Southern Ostrobothnia
and the early stages of the Merovingian period
which followed are also represented by numer-
ous finds in Voérd and other locations (Mei-
nander 1977). In the late 8th century AD the
former cemeteries in VOra were no longer used
for burial and the period after ca 800 AD is
represented by only a few stray finds that remain
problematic both in terms of context and settle-
ment-historical significance. A spearhead dating
to ca AD 800 (Meinander 1950, 179) was
found at Pornulibacken in the early years of this
century. The artefact (NM 11324) bears traces
of fire which may indicate a cremation burial.
As early as 1834 a number of artefacts were
found in a field known as Kapardkern on the
southern slope of Pérnullbacken hiil. The con-
text of the finds is unclear. According to pres-
ently held interpretations, the find consists of 50
beads, a coniform Merovingian period shield-
boss, a sword blade and a spearhead (NM 15;
Meinander 1950, 178). The spearhead resembles
the Viking period type G specimens, differing
however in the curved form of the edges of the
blade and their connection with the socket. In
the type in question the sides are usually more
or less straight and the lower corners of the
blade form distinct angles (Kivikoski 1973). The
blade part of the Kapardkern specimen is also
shorter and broader than generally observed in
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Fig. 7 a. The round convex-concave brooch from
Bergby, Vord (NM 9743), dating to the
11th century. The brooch is a stray find
from vicinity of the Gulldynt cementery.
Photo: National Board of Antiquities. 1:1.

spearheads of the type. The majority of spear-
heads of this type are dated to the 11th century,
although their chronological significance should
not be overstressed (Lehtosalo-Hilander 1982,
36).

The third single stray find to be mentioned in
this connection is a round convex-concave
brooch found at Krook in Bergby (Fig. 7a). The
artefact is dated to the late Viking period or the
11th century (Kivikoski 1973, Abb. 663). Local
sources mention that sand was at some stage
transported to the site from Gulldynt, but it is
unclear whether the brooch is also from Gull-
dynt. If this is the case, it would be clearly
younger than the other finds from Gulldynt. This
brooch is not of any central importance for the
history of settlement in the region (Meinander
1977), which must also apply to the spearheads
from Po6rnullbacken and Kapardkern (Fig. 7b).
If we assume that all of the above artefacts, in-
cluding the spearhead from Kapardkern were ac-
tually found in the reported locations, they must
be incorporated in some kind of explanatory
framework. A cautious assumption would be
that they indicate human activity of some kind
that cannot be defined in any greater detail in an
area that underwent numerous and considerable
changes in the 8th century AD. As a result of
this course of development, settlement in this
area, as well in Southern Ostrobothnia in gen-
eral, can no longer be traced archaeologically.
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Fig. 7 b. The spearhead from Kaparikern (NM 15),
found 1834 in a field. Photo National Board
of Antiquities. 1:2.

POLLEN ANALYSIS
Material and methods

All the bogs investigated represent relatively
young Pinus—dominated Sphagnum bogs typical
of this region (Vuorela 1987a) which is a clay
plain previously submerged by the Littorina Sea
(Eronen & Haila 1981). Among the field vege-
tation at each site Vaccinium uliginosum, Ledum
palustre, Calluna vulgaris and Rubus chamae-



morus predominate, at Inmossen also Menyan-
thes trifoliata.

The sampling techniques for all of the profiles
include use of the peat knife (Vuorela 1985) and
metal boxes for the upper 0—50 (60) cm and the
smaller Russian peat bore (Eronen 1976) for the
bottom—most parts of the profiles. At Inmossen
subsamples were taken every 2.5 cm and in the
rest of the profiles every 2 cm.

All the subsamples were treated with KOH
and acetolysis (Faegri and Iversen 1975) and
counted to the basic sum of 1000 AP. For pollen
concentration values spores of Lycopodium
(Stockmarr 1971) were used.

In the diagrams the polien data were divided
into ecological groups as follows:

For Inmossen and Holsterbackmossen:

trees

shrubs and dwarf shrubs

natural open land vegetation

settlement indicators

cryptogams
aquatics

For Lintunemossen and Marjenemossen cor-
respondingly:

trees

shrubs

natural mineral soil vegetation

anthropogenic indicators

local bog/shore vegetation

The stratigraphy of the profile from Lintune-
mossen, Vord is as follows:

0—-140cm Sphagnum peat with remains of
Eriophorum, especially at the
levels of 60—70 cm, 90 ¢m and
115—-140 cm.
Carex peat with remains of
Equisetum and Phragmites and
wood at 140—145 cm.
160—165cm clay gyttja
165 cm— clay

140—-160 cm

The stratigraphy of the profile from Marjene-
mossen, Vord is as follows:

0—125cm Sphagnum peat with layers of
charcoal dust at the levels of 18
and 32 cm and remains of Erio-
phorum at 45—55 cm, 70—80 cm
and 90—100 cm. Remains of wood
occur at 70—75 and 85—90 cm.
Carex peat with remains of wood
at 140—145 m.
Magno Caricetum peat
clay gyttja

125—-150 cm

150—160 cm
160 cm—

® Sphagnum peat

Carex peat
VvV | Wood
A A | Dwarf shrubs
Clay gyttja
T

LiL | sondy clay

Charcoal

Magno Caricetum peat

Equisetum peat

Fig. 8. Stratigraphical symbols used in the diagrams
from Malax

Regarding the stratigraphy of Inmossen and
Holsterbackmossen (Fig. 8) see Vuorela (1986).

Pollen results from Malax

Inmossen

The lower part of the profiles (Figs 9—11) is
strongly affected by the redeposition of the pol-
len as a resuit of floods caused by the sealing off
of the main outlet of ancient Lake Storsj in the
4th and 5th centuries AD (Vuorela 1986). The
phenomenon can be seen in the stratigraphy, but
it is also reflected by loss-on-ignition and by the
polien data. This process prevents us from inter-
preting the development of the settlement in the
area of those days. The evidence of agricultural
activities, including Cerealia, is partly mixed
with pollen of natural coastal vegetation, such as
Poaceae, Cyperaceae and Filipendula, while Ur-
tica, Spergula arvensis, Rumex, Chenopodiaceae
and Polygonum aviculare may be considered as
settiement indicators (Fig. 10).

The middie parts of the Carex peat preceding
the phase of redeposition are Cl4-dated to
1360£130 B.P. (Hel-1982) and the lower part of
that following the retreat of the water to
1240+140 B.P. (Hel-1981). According to these
dates, wet circumstances may have lasted for a
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INMOSSEN. Storsjin, Malax
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Fig. 9. Inmossen: Relative arboreal pollen diagram with radiocarbon dates.

couple of centuries, which was long enough to
change the livelihoods of the local settlement.
This is also proved by a more or less total refor-
estation of the area, mainly by Betula in connec-
tion with a clear change in the relative herb pol-
len (NAP) data.

Even though the anthropogenic indicators and
especially Cerealia seem to reflect a period of
decreasing or even temporary lack of agricultural
activities, pollen of Apiaceae, Ranunculus acris
type, Artemisia and Filipendula seem to reflect a
certain kind of activity, probably grazing in the
Betula-dominated forests (Fig. 10). It is also in-

INMOSSEN. Storsjén, Malax

NATURAL OPEN LAND

VEGETATION

teresting to note that "new” anthropogenic pol-
len types, such as Cannabaceae, Vicia type and
Plantago lanceolata appear slightly before the
last Cerealia pollen grains preceding the refores-
tation period.

During this period, corresponding in the stra-
tigraphy mainly to the Carex peat, the rate of
peat growth was extremely slow (cf. Vasari &
Vaandnen 1986). This is also indicated by the
high pollen concentration values (Fig. 11) while
those in the upper most 20 cm of the profile indi-
cate increasing rate of growth of Sphagnum peat.

The relatively high pollen frequencies of Ce-
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Fig. 10. Inmossen: Relative non-arboreal pollen diagram.
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INMOSSEN, Storsjin, Malax
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Fig. 11. Inmossen: Relative pollen diagram for cryptogams and aquatics.

realia and Rumex at the 22.5—7.5 cm level do
not indicate the size of the fields (Vuorela 1985a,
1986b) but preferably Late Medieval Secale-
dominated cultivation and destruction of forests
allowing more effective pollen dispersal. Unfor-
tunately, the beginning of this period could not
be Cl4-dated. Open landscape is also indicated
by the AP/NAP relation and pollen of Poaceae,
Cyperaceae, Salix, Juniperus and Ericales,
especially Calluna. The decrease of Picea may
also indicate strong human influence on the for-
ests.

The continuously wet conditions in the sur-
roundings of Lake Storsjo are reflected by
Menyanthes still occuring around the sample site
(Fig. 11).

Holsterbackmossen (Figs 12, 13, 15).

The Cl4-datings from Holsterbackmossen,
especially that from the 44-46 cm level
(770100 B.P.; Hel-2067) show that the early
floods causing redeposition in Inmossen (17 m
a.s.l.) correspondingly caused strong erosion in
the present area, having a more open location by
the same lake basin, at 18 m a.s.l. Thus, the

lower part of the Carex peat may still be affected
by older secondary material — also indicated by
coarse sand. Correspondingly, the clear evidence
of agricultural activities in the limnic sediments
corresponds to the pre-flood settlement, i.e. the
first centuries AD.

The pollen data of Carex peat indicate natural
vegetation of wet deciduous forests, strongly
dominated by Alnus. Pollen types, such as Rosa-
ceae coll. (probably Rubus idaeus), Filipendula
and Lysimachia reflect nitrate-rich soil (Figs 12,
13). Later the forest type changed from Alnus-
dominated through Betula-dominated to Picea-
dominated, this being the natural succession in
coastal South-Ostrobothnia (Kujala 1926; Fig.
14). The forest seems to have been affected by
paludification even before it was again affected
by human activity. Relatively high values of
Menyanthes and Typha pollen indicate continu-
ously high ground water level (Fig. 15).

At the 22.5 cm level, however, human activity
increases as reflected by Poaceae and by settle-
ment indicators. The Cl4-age of this phase
(100+100 B.P.; Hel-2066) seems to have been
affected by recent vegetation, as was the case in
Inmossen. The short-term increase of Alnus at

57



HOLSTERBACKMOSSEN , Storsjon , Malax

TREES %, %l AP+ HAP] AND % AP {=—=—}

SHRUBS AND DWARF SHRUBS %,

Ve AP+ NAP

-1I
D':.E

e,
S e o

L & .

L

s

A

e'l

I11114_J_Lmlxl-|.|.|.Il;l.|-‘.||IAJJI;'.r Lolaly -.||.|.I-|.

AP [ AP LOSS = ON=

IGNITION

LRTEL]

LY

LA
0
MmMMmrerTTTr

[ b

3

YHMYD [

,_
C

deNNE_V

b

SIvIHI [

SONEHYS [

Fig. 12. Holsterbackmossen: Relative arboreal pollen diagram with radiocarbon dates.

the beginning of this agricultural period which
still continues, could be connected with defores-
tation for agricultural purposes and could thus
be of anthropogenic origin.

Discussion regarding the Malax diagrams

At both sites investigated in Malax, clear pollen
evidence was found confirming the archaeologi-
cal interpretation of Iron Age settiement. Even
though strong erosional processes at Inmossen
have redeposited these indicators and at Holster-
backmossen correspondingly caused a hiatus in

HOLSTERBACKMOSSEN , Storsjén , Malax

MATURAL DPEN LAND VEGETATION

the layers from the Iron Age, the early Cerealia
occurrences together with the remnants of char-
coal in the limno-telmatic horizon of Holster-
backmossen can be interpreted to be of Iron Age
origin.

Unfortunately, the C14-datings could not de-
termine the duration of the particularly clear ve-
getational changes in the surroundings of Lake
Storsjd which took place approx. 1300 B.P. and
were predominantly caused by an increase in the
ground water level. These changes which are dis-
cussed in more detail by Vuorela (1986a) seem
to have had a strong influence on local settle-
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Fig. 14. Natural vegetational succession in coastal southern Ostrobothnia (after Kujala 1926; nomenclature after
Himet-Ahti & al 1984).

ment. Cultivation activities had to be reduced or
probably even moved to a drier elevation —
how far away is not yet known. The sandy areas
of Nisseshagen on the western and northern si-
des of Inmossen could still have been used for
grazing while all kinds of settlement indicators
seem to vanish from the diagram of Holsterback-
mossen in connection with reforestation to reap-
pear together with recent agricultural practices.

Pollen results from Vord

As a result of the fact that the location of Mar-
jenemossen is 10 m higher than that of Lintune-
mossen, the former site emerged from the sea ap-
proximately 1000 years earlier. The situation a-
round +0 BC can easily be seen in the map (Fig.
5) where the 20 m isobase corresponds to the
shore line of that time. At that period Lintune-
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mossen was still submerged by the early sound
which nowadays is restricted to the Vora river,
while the recent Marjenemossen bog was already
located at 6—7 m a.s.l. at a distance of about 1
km from the coast. This difference between the
distances of the investigated sites and the
coastline, is of particular importance with re-
spect to the vegetational succession and the use
of coastal areas (cf. Fig. 14). The lowest vege-
tational zone where the soil and nutrients are
suitable for any kind of cultivation, is that of
Alnus incana while that situated between the
Alnus forest and the high-water level is suitable
only for grazing. The peat under the Alnus
stands is highly humified Carex peat composed
of a relatively rich field vegetation. Later when
Picea overtook the forest, the reduced field ve-
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Fig. 16. The stratigraphy of four Sphagnum-bogs from
Southern Ostrobothnia: Inmossen (Malax),
Lintunemossen and Marjenemossen (Véra),
Naaverpakanneva (Purmo, cf. Vuorela 1982),
drawn in chronological scale (after Vuorela
1987a).

getation together with the acid waste of the
spruce formed peat less suitable for cultivation.
This forest type of wide coastal areas in southern
Ostrobothnia was later affected by paludification
and during the last 1—2 millenia developed into
pine-dominated Sphagnum bogs (Fig. 16;
Vuorela 1987a). This succession can also be seen
in the diagrams of Lintunemossen and Marjene-
mossen; in the former area Iron Age cultivation
took place during the early Alnus stage of the
bog. This is why the settlement indicators includ-
ing Cerealia and weeds of that period have been
mixed with pollen data of natural coastal herb
vegetation. In Marjenemossen there are 1000
years between the coastal phase and the prehis-
toric phase of agriculture which took place there
in the successive Picea-zone (cf. Fig. 14). This
means that the latter phase in Marjenemossen is
easily distinguishable and datable in the dia-
grams.

Due to undisturbed sedimentation and peat
growth in Lintunemossen and Marjenemossen, it
was possible to divide the pollen diagrams into
local pollen assemblage zones (p.a.z.) which em-
phasize vegetational changes in the vicinity of
the bog.

Lintunemossen (Figs 17—-19).
Local p.a.z. aand b ( — 1160+990 B.P.)

The shore vegetation dominates the pollen data
at the limnotelmatic horizon of the Lintune-
mossen profile. The open landscape is domi-
nated by Cyperaceae and Poaceae while the
nitrophilous species: Filipendula ulmaria and
Rubus idaeus (Rosaceae coll.) occur in the suc-
cessive Alnus phase (Figs 17, 18).

Anthropogenic indicators which partly get
mixed with the natural shore vegetation are con-
firmed by Cerealia in the vegetational Alnus
zone (mainly p.a.z. b) occurring together with
Artemisia, Rumex, Cichoriaceae, Chenopodia-
ceae, Carypophyllaceae and Urtica (Fig. 18).
Simultaneously the relative pollen frequencies of
Ericaceae increase reflecting the natural deve-
lopment, as seen in Fig. 19. All the early Ce-
realia occurrences belong to the Alnus phase,
being dated to the period ending around
116090 B.P. (cal AD 790).

Local p.az c (1160£90 B.P.; Hel-2291 —
890490 B.P.; Hel-2288)

The main question concerning this pollen
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assemblage zone is the reason for the disappea-
rance of Cerealia at the boundary of b/c. An at-
tempt will be made to obtain an answer to this
and to form a reliable picture of livelihoods in
the region during p.a.z. ¢ which falls between
the prehistoric phase and the beginning of recent
agriculture.

According to the diagram (Fig. 18) pollen of
several anthropogenic indicators (e.g. Artemisia,
Chenopodiaceae, Rumex, Urtica and Pteridium

LINTUNEMOSSEN  VORA

A
NATURAL MNERAL SOiL VEGETATION

ANTHROPOGENIC INDICATORS

5 le £ Wx 6 W 0 B%
(alelpinlalolaliatiaslasnanansannsnunslinuanasnanalinu pRan s gl
D
d
Hel-2288 -
104180
> Hel-2789 ¢
—_
] B0+
K Hel-2250
r b E i
P > ~1160:90 b
ljr:_ | Hel-2291
= | & S
/’) o
[ PR P PR W TN TP P O S P P | W PV O W R P R P R O
g é g ﬁ § E E E Ericales £ Herbs :mmfm
£n% gg =& %P Ien? Loss-on- ignition
a &

&
pollen diagram with radiocarbon dates.

occur sporadically throughout this period and
herb pollen mainly compensate the decrease of
Ericales pollen. Among the herb pollen types,
especially Cyperaceae and Poaceae increase
both of which, together with pollen of Cheno-
podiaceae could be considered as evidence of
human activity in the area. The occurrences of
Rosaceae coll. (probably Rubus idaeus) at the
60—70 cm level, immediately after the simul-
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diagram for bog and shore vegetation.

Galium and Apiaceae are also worth mention-
ing.

Local p.a.z. d (890+90 B.P. — present time)

This pollen assemblage zone represents the
period of recent cultivation which, according to
radiocarbon dating (890+£90 B.P.; Hel-2288) be-
gan in the 11th century AD. Even though the

MARJENEMOSSEN, VORA 27 m asl.

agricultural activities here show clear pollen evi-
dence, the relatively modest weed pollen data
compared with that of the previous pollen
assemblage zones, especially (c), is worth men-
tioning. The location of the sampling site in the
middle of the bog may be one reason for this
phenomenon as we shall see in connection with
the results from Marjenemossen.

The most evident indicators of agriculture in
this part of the diagram are Cerealia, Rumex,
Chenopodiaceae, Caryophyllaceae and Urtica
while Artemisia, Plantago major and increasing
frequencies of Poaceae could be interpreted as
settlement indicators. The considerably high fre-
quencies of Rubus chamaemorus (Fig. 19) could
be a result of ditching which also affects hydro-
logy and could be reflected in the local bog vege-
tation (Sphagnum, Ericales, Calluna).

Marjenemossen (Fig. 20—22)

The results from Marjenemossen correspond to
those from Lintunemossen. One of the most im-
portant differences between the two diagrams is
the possibility in Marjenemossen of distinguish-
ing between the coastal phase and the prehistoric
cultivation phase (pollen assemblage zones a and
b) and thus the dating of this activity is possible.
Chronologically this coincides with the start of
the local vegetational Picea-phase (Fig. 20) and
took place around 1780+110 B.P. (Hel-2321) —
1170+120 B.P. (Hel-2320) corresponding to ap-
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prox. cal AD 240—-850. The results agree with
those from Lintunemossen.

Prehistoric agriculture (local p.a.z. b) is
clearly indicated not only by Cerealia but also by
a distinct occurrencce of cultural indicators
(Rumex, Epilobium, Plantago lanceolata, Ci-
choriaceae, Achillea type and Caryophyllaceae;
Fig. 21). Simultaneously the pollen frequencies
of Poaceae, Artemisia and Filipendula reincrease
after having decreaed at the end of the coastal
phase. Ericaceae pollen (Fig. 22) seem to reflect
the natural vegetational succession (cf. Fig. 14)
while those of Rubus chamaemorus may serve as
indicators of ditching.

Local p.a.z. ¢ (1170120 B.P.; Hel-2320 -
730+£100 B.P.; Hel-2317 (cal AD 850—1260)

According to the pollen data prehistoric agricul-
ture was reduced or even came to an end as was
the case also at Lintunemossen. At Marjene-
mossen this took place around 1170+120 B.P.
and lasted until 730£100 B.P. when recent agri-
cultural practices began. The phenomena occur-
ring in local p.a.z. ¢ resemble those in Lintune-
mossen on the basis of the following phenom-
ena: the lack of Cerealia, the increase in Cype-
raceae, occurrences of natural Poaceae pollen
exceeding 40 microns and sporadical occurrences
of several anthropogenic indicators, such as Ur-
tica, Chenopodiaceae, Pteridium and Rumex.
The most prominent feature in Marjenemossen
is Cannabis pollen in all the pollen assemblage
zones, especially in ¢ and d. This pollen type was
not separated from the Cannabis type in the
present diagram from Lintunemossen, but was
determined in the preliminary investigations
(Tolonen et al. 1979). The occurrences of
Cannabis, which is a typical anthropochore
(Linkola 1921), will be discussed in later context.

Local p.a.z. d (730£100 B.P. — recent times,
cal AD 1260—1980)

The pollen indicators of modern agriculture in
the diagrams from Marjenemossen resemble
those found at Lintunemossen. The main diffe-
rence here is the considerably higher frequencies
of Cerealia and "weed” pollen, obviously result-
ing from the location of the sampling site close
to the edge of the bog, thus minimizing the filter
effect of bog vegetation (Vuorela 1985a). The
relatively high frequencies of Cannabis pollen at
the 20—30 cm level most evidently indicate culti-
vation of this fiber plant in the vicinity of the
bog.

Discussion of features found in local p.a.z. c.

At both of the Vora sites the two undisputably
agricultural periods (p.a.z. b and d) are separated
from eachother by p.a.z. c which lacks the main
evidence of cultivation — Cerealia-pollen — and
is characterized by a decrease in anthropogenous
pollen data. Table 1 shows the synchronous
nature of these features at both Lintunemossen
and Marjenemossen.

Three main questions arise from the results
concerning the period represented by the local
pollen assemblage zone ¢ which corresponds to
approx. cal AD 850—1200. The first is the
reason for the lack of Cerealia. Does the present
material give any explanation for this phenom-
enon?

If man himself through hostilities or diseases
caused the change in the livelihoods, this cannot
be shown by means of pollen analysis. On the
other hand, climatic causes could be seen to
affect ecosystems within the bog itself. The main
feature in this sense is the rapid growth of

Table 1. Uncalibrated and calibrated Cl14-dates for local pollen assemblage zones (a—d); calibration (after Pearson

& Stuiver 1986, Stuiver & Pearson 1986).

LINTUNEMOSSEN

MARIJENEMOSSEN

RECENT CULTIVATION

BREAK OF CULTIVATION

PRE-HISTORICAL CULTIVATION

COASTAL PHASE

890+90 B.P. — Recent
cal AD 1180 — 1980

116090 B.P. — 890+90 B.P.
cal AD 860 — 1180

1750 b.p. — 1160+90 B.P.
cal AD 250 — 900

2000 b.p. — 1700 b.p. (+)
100 B.C. — AD 100

730+100 B.P. — Recent
cal AD 1260 — AD 1980

1170£120 B.P. — 730+100 B.P.
cal AD 850 — 1260

1790110 B.P. — 1170+120 B.P.
cal AD 240 — 850

3000 b.p. — 1780+110 B.P.
1100 b.c. — cal AD 240
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Sphagnum peat in p.a.z. ¢ (cf. Fig. 16). During
these 200—300 years the peat layer which had
started to develop during the preceding p.a.z.,
increased at Lintunemossen by 80 cm (approx. 3
mm/y) the corresponding figure for Marjene-
mossen being 60 cm (1.5 mm/y). Could it have
been the wet and cool summers of the 7th~9th
centuries (Hillmer 1984) that caused radical
changes in the livelihoods of Southern Ostro-
bothnia? This explanation was strengthened by
the results of R. Solantie, published in this vo-
lume (Solantie 1988) and by the dendrochrono-
logical standard curves of the Laboratory of
Wood Anatomy in Lund (Bartholin 1984).

The second problem concerns Cannabis; was
the plant cultivated in the area in the Viking
period or does the pollen evidence of this anth-
ropochore (Linkola 1921) only reflect long-dis-
tance transport of pollen. Two pollen grains of
Cannabis were found from the telmatic horizon
of Marjenemossen corresponding to the time of
the earliest cultivation of this plant in Scandi-
navia (Hjelmqvist 1955). No anthropogenic indi-
cators, however, confirm the locality of this ac-
tivity.

The second sporadic find coincides with Iron
Age cultivation (p.a.z. b) and it could be of local
origin. Questions arise mainly about the occur-
rences found in p.a.z. ¢ both at Marjenemossen
and by Tolonen (Tolonen et al. 1979) also from
Lintunemossen. Was Cannabis cultivated in the
area in the Viking period? This possibility, in
theory, cannot be excluded, but why should
grain cultivation have not been practised simul-
taneously? The fact that the modest weed pollen
data of this period do not indicate any kind of
local fields, in a positive case points to very ex-
tensive cultivation, probably of a shifting kind.
This explanation, however, seems to require fur-
ther evidence among the anthropogenic indica-
tors. Even though it is less probable that culti-
vation of Cannabis would have continued
throughout the p.a.z. ¢, occasional fields could
have been in existence. As this anthropochore is
found even today in natural circumstances orig-
inating from former cultivation or from other
anthropogenic sources of dispersal (Hamet-Ahti
et al. 1984) this could also have been the case in
the Viking period in S. Ostrobothnia where the
water routes flowing to the Gulf of Botnia must
always have formed an important system of com-
munication between the inland and the coast.

This leads to the third question: if Cannabis
was not cultivated in the investigation area, was
the area then totally abandoned or can we find
indicators of some kind of human activity?

5 — Fennoscandia

Certain features in the pollen diagrams show
that some kind of human interference took place
during cal AD 780—1250. One of these is the
relative pollen curve of Picea in which we can
see considerable fluctuations lacking any natural
explanation. Of the herb pollen flora the evenly
occurring sporadical indicators have been dis-
cussed.

The most plausible theory for the Cannabis
pollen occurrences comes from NW-Europe
where, due to the lack of lakes, Cannabis has
since prehistoric times been soaked in mires (Be-
hre; oral information). Since it is most probable
that local settlement still existed at reasonable
distances from the former permanent dwellings,
it was possible to use the bogs for preparing
Cannabis. This kind of human presence was
probably connected with extensive grazing ac-
tivities and natural communication along the riv-
ers through the area and could have caused the
special features present in the pollen data.

Among more natural features in the pollen
data of p.a.z. c the increasing frequencies of Cy-
peraceae and natural Poaceae should be men-
tioned, the latter consisting partly of pollen ex-
ceeding 40 microns. The occurrences of these
grass pollen at both sites coincide with the maxi-
mum phases of Cyperaceae thus indicating ex-
ceptional circumstances during those periods. In
the literature on anthropogenic pollen indicators
corresponding phenomena have been inter-
preted as indications of human activity. In
Kuusamo, N. Finland, the increase in Cype-
raceae was considered to be an indication of arti-
ficial changes in the ground water table in order
to improve the area for grazing purposes (Vasari
& Vaininen 1986). Correspondingly, temporary
changes in the mean size of Poaceae in Kent,
southern England, were regarded as palaeoecol-
ogical evidence of hydrological changes by man
affecting either the catchment area or the mire
itself (Moore et al. 1986). In Vord these
phenomena, however, seem to be of natural
origin.

SUMMARY

The pollen data obtained from the present peat
cores confirm on one hand the previously exist-
ing picture of the prehistoric changes in the in-
tensity of the settlement at least in the area
investigated, which is based on archaeological
material (Fig. 23, cf. Vuorela 1987a).

On the other hand, especially in Véra, they
add Cannabis pollen as an important detail to
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Fig. 23. Summarizing diagram, based on archaeological, stratigraphical and palynological data from Malax and

Vora.

the indicators of human activity even during the
period from AD 850—1250 when the rest of
anthropochores and the apophytes reflect an un-
disputable cultural regression.

The reason for this has been discussed em-
phasizing the indication of increasing humidity
both by stratigraphical and by palynological evi-
dence.

Even though the locality of the present results
must be kept in mind, the similarities in the C14-
dates for the limits of the pollen assemblage
zones corresponding to the periods of changing
intensity of the settlement should be stressed.
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NOTE

After the manuscript was submitted, two Cl4-dates
from Malax have been obtained: one (Hel-2550)
1680+110 B.P., cal AD 230 (381) 450 (one sigma) of
the cultural layer of\the area investigated in 1984 at
Nisseshagen, and the other (Hel-2549) likewise
1680+110, cal AD 230Y(381) 450 (one sigma) from the
iron-working site of Holsterbacken. Calibration ac-
cording to Stuiver & Pearson (1986).



