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THE ANCIENT FIELD OF RAPOLA 

Abstract 

In 1988 and 1989 a prehistoric field with ard marks was excavated on the southwestern slope 
of the Rapola hilifort, located in Valkeakoski (Siiiiksmiiki) in Central Hame (Tavastia), South 
Finland. The field is dated to 780-1217 cal AD (20), and is estimated to be between 500 and 
600 m' in area. Beneath the modem plough layer was a partly disturbed ancient plough layer 
in which the prehistoric ard marks formed a dark criss-cross pattern in the sandy soil . Large 
numbers of macrofossils were identified, including Cerealia such as Avena sativa. Hordeum 
vulgare, Secale cereaie. and Triticum cf aestivum. Remains of an older dwelling site were 
also identified. The site dates back to the Pre-Roman period and the beginning of the Iron 
Age. The remains and features included burnt clay, fireplaces and two grains of Triticum 
compactum. 
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TIlE RAPOLA HILLFORT RESEARCH 
PROJECf 

The Rapola hiJlfort is situated in Valkeakoski 
(Siiiiksmiiki, Central Hame [Tavasli., Sw. Tavast­
land), Fig. 1). It was already known in the seven­
teenth century, when it was drawn on a map as "a 
castle which was planned to be built on the hill and 
wbere walls can still be seen". At the close of the 
nineteenth century the archaeologist Hjalmar 
Appelgren-Kivalo (1891, 22-24) tried to date the 
fort, which at the time was the primary goal of ar­
chaeological research. Excavations were carried 
out in the early years of the twentieth century. A.M. 
Tallgren investigated burial cairns on the south­
west slope of the hill, mainly trying to date them. A 
few years later (1918, 1920) Julius Ailio adopted a 
somewhat different approach: taking great care not 
to damage the area, he attempted to clarify the na­
ture of the structures of the fort itself, drawing up a 
reconstruction of the walls (Ailio 1921). Sakari 
Piilsi carried out a few inspections in later connec-

tions, but the structures at the top of the hill were 
the subject of less attention (Piilsi 1921; see Taavit­
sainen 1990, 158-160,228-229). 

The numerous burial cairns and mounds at 
Rapola were investigated by Eino Rinne in 1930 
(Jutikkala 1934) and by Esko Sarasmo in 1945. In 
1949 Jouko Voioinmaa carried out excavations in 
the fort area at the top of the hill and in 1950 he 
excavated several cairns and mounds in the 
Matomiiki and Hirvikallio cemeteries on the slopes 
at Rapola. The recovered stray finds and excavated 
materials were used to demonstrate connections 
between Rapola and Central Europe, the East Bal­
tic regions and areas as distant as the Oka and 
Kama rivers in Russia (Voionmaa 1953). The as­
sumed level-ground cemetery of RupakaUio was 
excavated by Pirkko-Uisa Lehtosalo in 196(}.. 
1962; the results concerned comparisons of arti­
facts and chmnological conclusions (Sarvas 1976, 
88-89; Lehtosalo-Hilander 1990; cf. Taavitsainen 
1992, 12). 

In the 198Os, plans to build a motorway through 
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Prehistoric fields with ard marks in Finland. 
1. Rapola. Saiksmiki, Valkeakoski. 2. Kungs. 
gird, Kastelholm, Sund. 3. Kirkkomiiki, Ka.­
rina, Turku. 4. KaJaschabrannao, Maalahti. 5. 
Kappelniitty. YI.iine. 6. TontolanmaId, Ihalempi, 
Hauula. 

the area of ancient monuments at Rapola led to fur· 
ther interest in the ancient landscape and its re­
mains (Hirviluoto 1987). A project was planned to 
test previous assumptions that there are traces and 
remains of prehistoric occupation in the hillfort 
area. The aim was to locate dwelling sites and, 
where possible, to obtain information on buildings, 
the ancient village structure, and the relationship 
between the fort and the surrounding settlement. 
The project was financed by the Academy of Fin­
land, Neste OY, the Ilmarinen Insurance Company, 
and the municipality of Valkeakoski. 

Field work was carried out between 1987 and 
1990. A new archaeological survey of the old par­
ish of Saiiksmilki was accomplished. In addition to 
radar and magnetometric surveys, soil-phosphate 
studies and small-sample prospecting analyses 
were conducted on the southwest slope of the hill to 
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locate possible dwelling sites. Excavations were 
partly in trial trenches and sections and partly in 
larger areas. These were intended to provide infor­
mation on assumed areas of other ancient activities 
than burials alone. Small areas were also excavated 
within the walls at the top of the hill to obtain a 
more detailed picture of the aClual use of the fort. 
The results of the prospecting led to the excavation 
of the ancient field, which was estimated to be of 
main importance. 

In this article, the archaeological description and 
conclusions are by Seppala, the archaeobotanical 
results are presented by Lempiainen, and the over­
view of the project and the interpretation of "c 
dates are by Vikkula, who was also the director of 
the project. 

TOPOGRAPHY 

The ancient field at Rapola is on the incline of a 
glaciofluvial esker sloping southwest towards the 
shore of Lake Vanajavesi, the main water route of 
the Hame region (Fig. 2). The top of the slope, at 
149 metres above present sea level, is almost 70 
metres above the surface of the lake (79,4 metres 
a.s.I.). The southwest slopes of tbe actual esker for­
mation are steep, containing large stones and rocks 
as a resull of the Yoldia Sea and Ancylus Lake 
phases of the Baltic. Except for the hillfort at the 
crest of the ridge, remains of human occupation 
and seUlement are below 100 metres a.s.I., the loca­
lion of the steepest incline. The terrain slopes more 
gently in this part, but owing to postglacial proc­
esses, particularly shore action in the late stages of 
lhe Ancylus Lake and Lake Vanajavesi, the land­
scape is varied and consists of small details. Proc­
esses of wear and conglomeration have produced 
shore formations on both sides of the ridge, running 
parallel to tbe 85-95-metre conlour lines. These are 
up to a few hundred metres wide and several metres 
high and mainly consist of even-grained sand and 
fine sand. Lowermost on the slope nearest the 
shore, clay dominates in the soil, covered in many 
places by fine sand or fine silt. (Map .~f the quater­
nary deposits, 1:20 000, 2132 02 SAAKSMAKI). 

The ridge and the surrounding shore formations, 
the nearby outcrops of bedrock and moraine areas 
to the southeast and the clays and peaty soils along 
the shore all constitute a varied environment with 
a favourable micro~climate which was already 
utilized effectively by Iron Age settlers. Accord­
ingly, the ancient field discussed in this article was 
originally cleared on a sunny southwest slope on an 
area of level ground located above an Ancylus 
Lake shore formation. This site was an excellent 



Fig. 2. Map of the Rapola hill fort area and different types of ancient remains. 1. Dwelling sites 2. Cemeteries 3. Ancient 
field 4. Water at the end of the [ron Age 5. Water today 6. Fort conlructions 7. Hollowed stone 8. Well 9. Path 
10. Contours. 

choice both geomorphologically and in view of cli­
matic conditions (Fig. 3). 

DOCUMENTATION 

The location selected for excavation was a site that 
appeared to be topographically suited to habitation 

with respect to the above-mentioned factors. A 
number of Iron Age remains are known from the 
immediate vicinity. Field work was begun with the 
trial excavation of a trench 120 metres long and 4 
metres wide on the southwest slope. 1be trial 
trench provided a section of the whole topographi­
cal layout of the location. 

Fig. 3. Overview to the landscape of the ancient field. Photo: S.RintalaINational Board of Antiquities. 
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Fig. 4. Projected section of stratigraphy. 1. Recent plough layer 2. Ancient plough layer; sandy humus with some soot 
and charcoal 3. Ard marks; dark sandy humus with soot and charcoal 4. Possible ditch at the edge of the ancient 
plough layer 5. Plot of dirty or sooty soil; sand 6. Fireplace I; stones aod a large amount of soot and charcoal 7. 
Conceouation of burnt clay; clay daub, stones and charcoal 8. Subsoil; fine and coarse sand and gravel 9. Radi­
ocarbon sample by laboratory Dumber. 

The excavated area was in an existing field. 
According to cartographic material, Ibis field 
had already been under cultivation in the seven­
teenth century (Map of lots and fields 1641, MHA 
BBIA 23). Consequently, the surface layer had 
become completely mixed over the centuries. 
Excavation was begun by removing mechanically 
the layer formed by modem and recent cultivation. 
The subsequent soil layers were first dug in five­
centimetre levels and later by following the 
stratigraphy of the ancient field. All finds were re­
covered and recorded to the nearest square centi­
metre. Finds from historically documented times 
were also recovered systematically, as they could 
help to outline the history of cultivation and land 
use at the site until the present. The stratigraphy 
and all related features and structures were docu­
mented with drawings and photographs. Samples 
for radiocarbon dates, macrofossil analyses and 
soil studies were taken systematically from various 
parts of the stratigraphy and from individual fea­
turts. 

STRATIGRAPHY 

The uppermost layer consisted of the modem and 
recent plough layer, which had an average Ibick­
ness of 20 em. In the upper parts of the slope Ibis 
layer overlay the gravelly soil of the ridge and 
in the lower parts it covered Ancylus clays predat­
ing the isolation of Lake Vanajavesi and inundation 
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layers resulting from the later transgressive stage of 
the lake. In the middle of the slope between these 
soil areas was an ancient shore formation roughly 
20 metres wide and at least one metre thick, which 
consisted of sand and fine sand. Beneath the 
present plough layer several indications of anoma­
lies caused by human action were observed. These 
dated from prehistoric times to the present. 

In the ancient shore deposit. excavation revealed 
a dark lenticular layer (c. 18 x 28 metres) beneath 
the present plough layer. The dark layer was at its 
thickest (40-50 em) in the ntiddle of the area, being 
only a few centimetres thick at the edges. In sec­
tion, the bottom of the layer was clearly basin­
shaped. The relatively homogeneous soil consisted 
of mixed mull and sand. Traces of present-day till­
age could be observed in places in the upper part of 
the dark layer. There was no stratigraphy within the 
layer, but its lower edge contained a great amount 
of soot and small particles of charcoal. In horizon­
tal view, the light-brown sand beneath the dark 
layer revealed dark, narrow streaks at intervals of a 
few dozen centimetres. At the bottom of the dark 
layer, or stratigraphically beneath it, a few features 
and patches of discoloured and sooty soil could be 
observed in the mineral soil. In addition to the dark 
layer, the present-day plough layer also revealed a 
number of anomalies in other parts of the excavated 
area. There were also ditches and pits beneath the 
present-day plough layer that had been used in his­
torically documented times and subsequenUy ftIled 
(Figs. 4, 5). 
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Fig. 5. Map of the excavation area, sampling sites and structures. Dotted line - outer ~imit C!f the ~eld. Broken line ­
outer limits of the ard marks. Hatched - concentration of burnt clay. Shaded - pit of duty soil. Black - fueplace 
I. Square - macrofossil sampling site, pillar. Cross - macrofossil sampling site, single. 

ARDMARKS 

The streaks were first observed horizontally as nar­
row lines at the edges of tbe dark layer, where it 
was thinnest (only a couple of centiwetres thick). 
The streaks mainly followed the forms of the ter­
rain (i.e. SW-NE), and they clearly appeared to be 
linked closely to the dark layer and its process of 
formation. [n view of these observations, the dark 
layer was interpreted to be an ancient plougb layer, 
and the streaks as funows produced by wbat was 
most probably an ard. 

The whole layer was then carefuDy excavated 
down to the surface of the mineral soil, and, as ex­
pected, ard marks were observed in a large area. 

The total area of ard marks corresponded to that 
of the layer interpreted as the ancient plougb layer, 
i.e. a minimum of 500-600 m2• To the northwest 
and north, the marks ended at a gravel forma­
tion a few metres wide and 1~15 cm thick. Over­
laying the gravel was an approximately one·metre­
wide feature of dense mull and pits containing 
mull and sand. To the southeast and south, the 
marks ended at the boundary of coarse gravel and 
stones. Among the stony gravel was a discoloured 
edge feature that was hardened by the clay and 
darkened by the mUll. Downhill to the southwest 
the boundary of is indistinct, but excavation in 
section revealed a furrow 30 cm wide and 15 em 
deep that may have been a small ditch. In all paris 
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Fig. 6. Plan of the ancient field with ard marks and other features. 

of the perimeter some of the marks appear to ha­
ve been destroyed by later working of the soil 
(Figs. 6, 7). 

The aTd marks were 2-10 em wide, averaging 
6 cm. They varied in length from a few dozen cen­
timetres to 2-3 metres. As a rule, the marks ran 
abreast and consecutively in parallel lines, but none 
of them extended in uniform configuration for any 
greater length. They mostly met at an angle of 80-
90 degrees, formed a fairly uniform and distinct 
criss-cross pattern, which was only disturbed by 
later tillage. Present-day cultivation had partly ob­
scured the ard-mark level at the edges of the area, 
which were close to the bottom of the modem 
plough layer. No groups of marks running solely 
parallel to each other were observed. Not all the 
marks are distinct streaks; many ended or con­
verged in irregularly shaped dark patches of soil. 
Furrow depth was approximately 5 cm from the 
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bottom of the dark layer, which was the documen­
tation level used. In section, the furrows are of rela­
tively symmetrical V or U shape. The bottom part 
of some of the furrows had two depressions. In the 
best-preserved areas, a sample of ard-mark sections 
indicated an average distance of 18 centimetres be­
tween them. 

It was observed at the documentation level that 
the mark or the furrow made by the tip of the ard 
had a maximum width averaging 6 em and a depth 
of 5 cm. Accordingly, the size and shape of the 
original furrow could be estimated. Fig. 8 presents 
a schematic suggestion of the average dimensions 
of the ancient furrow and the resulting thickness of 
the plough layer. The other furrow shown in Ihe il­
luslration contains a picture (10 correct scale) of the 
only prehisloric ard share hitherto found on the 
Finnish mainland (NM 10896: 76; Kivikoski 1973, 
127, Abb. 988, Tf. 109). 



Fig. 7. Overview of the ancient plough layer with ard marks during the excavation. from the east. 

OTHER STRUCfURES 

At the documentation level of the ard marks, or be­
neath it, a number of distinct features were discov­
ered (Fig. 5). In comparison with the ancient 
plough layer these constituted a separate group in 
terms of stratigraphy, function and dating. The 
most prominent feature is a small fireplace of 
stones arranged in a simple construction (Fireplace 
I). Its relationship with the ancient plough layer is 
open to various explanations. There were no dis­
tinct ard marks in its immediate vicinity. and con-

furrow 

sequently no reliable stratigraphic conclusions can 
be drawn. There were no ard marks beneath the 
fireplace, which cannot be considered younger than 
the ard marks even according to the radiocarbon 
date (see below). The ard was most probably lifted 
over the stone setting of the fireplace during the 
ploughing, or any marks crossing the hearth never 
extended down to the mineral soil. 

At a lower point on the slope a concentration of 
burnt clay was discovered which had been partly 
damaged by the ard marks. This feature was ap­
proximately one metre long and 40 em wide, ex-

ancient 
plough 
layer 

Fig. 8. Suggested structure of the ridges and furrows based on the documented level and sections of the ard marks. On 
the right, an iron ard share (NM 10896:76). found in a Viking Age cemetery 35 km southeast from Rapola. 
placed into the furrow. The angle of the tilted position is about 100

• 
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Fig. 9. A pot sherd (NM 24601 :783) aDd a tin-plated brooze ring (NM 24601 :22), both found at the area ofthe ancient field. 

tending to a depth of 30 em from the documentation 
level. It was of rectangular form with a kettle­
shaped bottom and contained poorly burnt, porous 
and soft clay, including over 700 pieces of daub 
(1156 g). These pieces contained distinct impres­
sions of branches and larger pieces of wood, par­
ticularly on their lower surfaces. A small amount of 
burnt bone, quartzes, and charcoal were found in 
the concentration, in addition to grains of com re­
covered in the macrofossil analyses (see below). 

The most distinct of the several plots of discol­
oured, dirty and sooty soil were large pits in the 
central parts of the ancient field. These features, 
which were almost devoid of finds, contained char­
coal, streaks of soot and other traces of fire. In the 
southeast part of the field the ard marks overlay 
three long-shaped pits from which a few finds were 
recovered. In the upper part of the slope, above the 
ancient field, was a fireplace (II), which had been 
almost completely destroyed by ploughing at a later 
stage. It was not stratigraphically related to the an­
cient field, but radiocarbon dating may indicate a 
connection with the features beneath the traces of 
cultivation. 

As already mentioned, the ancient field also 
revealed evidence of tillage in historically docu­
mented times, such as filled strip ditches and 
the effects of deep ploughing. Furthermore, the 
slope below the ancient field revealed a dark soil 
feature approximately two metres wide, which 
had probably been filled with household waste and 
debris in the 18th and 19th centuries. It may also be 
an old route of communication, as the map from 
1641 suggests the presence of a path in this loca­
tion. 
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THE FINDS 

Only a relatively small amount of pre- or proto­
historic material was recovered: fragments of 
bronze, iron and lithic artefacts, pot sherds, clay 
daub and iron slag. Part of this material came from 
the present plough layer in the upper part and mar­
gins of the ancient plough layer, which also con­
tained recent finds from tillage in historically docu­
mented times. The only fmd of defmite Iron Age 
date was recovered in the surface strata of the an­
cient field: a tin-plated bronze ring (NM 24601 :22), 
wb.ich can be dated to the Viking Age and Crusade 
Period on tbe basis of known parallels (see Kivi­
koski 1973, 136, Abb. 1090, Tf. 122). As pointed 
out by conservator Leena Tomanter. (personal 
communication 1990), one of the rods of the object 
was apparently cut off deliberately, which suggests 
that the metal used secondarily. The object may 
therefore be discarded scrap metal, which would 
explain why it was found in the ancient field. 
Among the finds from beneath the ancient plough 
layer was an Epineolithic pot sherd with a scrat­
ched surface (NM 24601:783), which may be con­
nected with previous occupation at the site (Fig. 9). 

Material from historically documented times 
(burnt clay, brick, glass and other debris deposited 
along with dung) was found in the surface strata of 
the excavated arca and was recovered to outline the 
history of tillage in this location. Historical or re­
cent finds also extended down to the surface of the 
ancient plough layer and its margins as far as the 
ard-mark level. Recent material was not recovered 
in the lower part parts of the intact ancient field 
layer, nor in the layers beneath it. 
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Fig. 10. Interpolated phosphate map of the ancient field. From light grey to black (1-5): I. Nosamples. 
2. First quartile ()-238 Pmg/kg. 3. Second quartile 23~296 Pmg/kg. 4. Third quartile 297-
365 Pmg/kg. 5. Fourth quartile> 365 Pmg/kg. 

SOIL ANALYSES 

Soil samples for phosphate analyses were taken 
from the ard marks (Fig. 10). These were collected 
systematically from the soil beneath the documen­
tation level, in most cases from the enriched layer. 
The resulls of the analyses vary between 101 and 
549 Pmglkg. Statistically (in quartiles), areas 
of significantly high phosphate content (>366 
Pmglkg) were observed in the margins of the 
ancient field and particularly at the gravel barrier 
on the north side (68% of all significant phosphate 
values). The areas of high anomalies contained 
very few indications of cultural layer, features 
of dirty soil, or finds. Phosphate content was lo­
wer than the average in the ancient field area. The 
proportion of organic material in the recent and 
ancient plough soil was investigated by measure­
ments of humus content in two sample profiles. 
Humus content in the recent plough soil was of 
the average level (6%), while in the ancient plough 
layer it was considerably lower (2.4 and 3 %), in­
dicating a relatively high mineral content in the 
soil. 

"COATES 

Nine radiocarhon samples, taken at different layers 
and contexts in the area of the Rapola field, were 
analysed at the Radiocarbon Laboratory of the Uni­
versity of Helsinki, Finland (Hel).1n addition, three 
cereal grains were sent to be dated with the accel­
erator at the Svedberg Laboratory of the University 
of Uppsala, Sweden (Ua). Half-life 5568 was used 
and the results have been corrected to correspond to 
the 13C value of -25% compared with PDB. Re­
sults sorted by the sample 10 are (Fig. 11): 
Sample ID eRA BP 
Hol-268O 20~90 
Hel-2681 1110%80 
Hel-2682 1680%110 
Hel-2876 2130%100 
Hel-2877 1650%110 
Hol-2878 1090%90 
HeI-2879 2120% 100 
HeI-2880 2090% 11 0 
Hol-2881 2090%1l0 
Ua-3398 925,.s0 

Ua-3399 
Ua-4149 

recent 
1975,.80 

Fireplace I 
Ardmarks 
Plot of dirty soil 
Fireplace I 
Plot of dirty soil 
Ard marks 
Plot of dirty soil and soot 
Concentration of burnt day 
Fireplace II 
Triticum cf. aestivum grain, 
ard marks 
Ignored 
Triticum compactum grain, 
concentration of burnt clay 
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Fig. 11. Conventional "C dales (BP) of Ibe field area. 

All calculations were made using Ibe Radiocar­
bon Calibration Program rev 3.0.20flhe Qualernary 
IsolOpe Lab oftbe Universily of Washington. Cali­
bralions are based on the bidecadal tree-ring datasel 
1 10 9440 cal BC combined with Ihe inferred almas­
pheric spline of coral data 10 20000 cal Be. Prob­
abilities are calculaled according to method B. 
(Sluiver - Reimer 1993; Stuiver - Pearson 1993) 

These samples are significantly different at tbe 
95% confidence level (T'= 382.02, X'= 18.3, 
p<0.05, Slat;sl;c method by Ward - Wilson 1978). 
The dates, bowever, fall in tbree groups. The oldest 
group (I) consists of six dates. Two of these origi­
nale from Ihe boltom of fireplace I, found partly al 
Ihe ard-mark level and partly under it (Hel-2680, 
2()6(h90; Hel-2876, 2130.,100 BP). One sample 
was taken from Ihe bottom of fireplace II, which 
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had been badly damaged by modem agriculture. It 
was localed outside the ancienl plough layer and 
could nol be slratigraphically compared wilh il 
(Hel-2881, 2090101 10 BP). Two samples were 
taken from a pial of dirty soil slightly below the 
ard-mark level, containing both charcoal and SOOI 
(Hel-2879, 2120.,100 BP) or buml clay (Hel-288O, 
2090,.110 BP). The daled Triticum compacrum 
grain was in the same context as the pieces of burnt 
clay (Ua-4149, 1975,.80 BP). 

BOlb samples of the middle group II were laken 
from a deep and large plot of dirty soil, which was 
localed stratigrapbically under the ard-mark layer. 
The p;I conlained several large pieces of cbarcoal 
and the samples were taken at poinls 1(~-20 em be­
neath the ard marks (Hel-2682, 1680%110; Hel-
2877 1650.,110 BP). 
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Fig. 12. Calibrated dates and ,ums of probabilities of groups I-In. 

Two samples were collections of very small 
charcoal pieces collected precisely from the thin 
ard-mark layer (Hel-2681, 1110±80; Hel-2878, 
1090±90 BP). To be sure that the charcoal really 
indicated the time of tbe ploughing, two cereal 
grains obtained by flotation procedure were sent 
for accelerator dating. The more interesting one 
was a Triticum cf. aestivum grain found in the sam­
ples takeD from the ard-mark layer (Ua-3398, 
925%50 BP). F10tated samples were taken also 
from layers above the traces, and a recent date was 
obtained (Ua-3399), which means that the corns 
from those layers can not be reliably connected 
with ancient agriculture and must be ignored. 

Stratigraphically, group III represents the latest 

phase of the use of the area, and it is reflected only 
by agricultural remains. Features of both groups I 
and II are located beneath it but their stratigraphic 
relationship with each other cannot be solved be­
cause of the lack of convincing connections. Group 
I reflects habitation, but group II may equally result 
from any short-term activities. 

For each of these groups, a similar method can be 
used to obtain a combined period of the activity 
they reflect. Pooled averages could be used in such 
cases, where all results may be considered as dates 
of one charcoal, and this average can then be cali­
brated. Only group II meets these requirements. To 
be sure that combined dates are comparable, we 
must use the same method for all groups. First, we 
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have to test if they are statistically the same, and we 
fmd out that they are all statistically the same at the 
95% confidence level. 

Group 1 
GroupU 
Groupm 

Test statistic T' 
2.07 

.04 
5.02 

x'(·OS} 
11.10 
3.84 
5.99 

Each calibrated date has limits within which the 
actual date falls at either the 95% or the 68% confi­
dence level. These probabilities can be summed to 
obtain the corresponding date limits for each group 
(Fig. 12). 

% area 
enclosed 
Group 1 

68.3 (10) 

95.4 (20) 
GroupU 
68.3 (10) 

95.4 (20) 
Groupm 

68.3 (10) 

95.4 (20) 

calibrated age ranges 

332-328 BC 
200 BC-72AD 

378 BC - 137 AD 

257 -295 AD 
319 - 534 AD 
139 - 612 AD 

885 -1021 AD 
1028 - 1066 AD 
1073 - 1127 AD 
1133 - 1159 AD 
780-1217 AD 

Using the confidence level of 95% and having 
only a 5% probability of making mistakes we may 
say that the area was first inhabited in 378 cal BC -
137 cal AD. During this period, a house (or perhaps 
several) was built there, having fireplaces and clay 
constructions. 

The next period of activity took place between 
139 and 612 cal AD. In this case we may, however, 
use other methods because the two samples repre­
sent one single event. The pooled mean of the sam­
ples is 1665%78 BP, giving a calibrated date of 230 
- 590 cal AD at 95% confidence level. The charac­
ter of this activity cannot be specified. 

Even though the dates of the Triticum grain and 
the collected charcoal pieces were statistically the 
same, we might consider the com to represent later 
use of the same field. In this case, the two charcoal 
sample probabilities can be summed to 719 - 739, 
766 - 1066, 1073 - 1128 and 1132 - 1159 cal AD 
(again at the 95% confidence level), and the date of 
the com is 1020 - 1220 cal AD. However, the char­
coal pieces are probably the remains of clearing the 
area by fire, and the age of the wood is much higher 
than the non-existent age of the com. Unfortu-
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nately, the wood could have been 10 or just as well 
100 years old, and for the same reason we cannot 
take this fact into account in case of the older peri­
ods. The last period of use, the ancient field, is 
therefore dated to 780 - 1217 cal AD. 

ARCHAEOBOTANICAL RESULTS 

Macrofossil plant remains have been studied previ­
ously in Finland only from one ancient field dated 
to the Iron Age, discovered at KungsgArd (Kastel­
holm), Aland in 1985 (Nunez - Lempiiiinen, in 
press). About one hundred identified and unidenti-

relative area under 
probnbility distribution 
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fled remains of cereal grains were found there. The 
most common cereal in the material was Hordeum 
vulgare. In studies concerning the macrofossil plant 
material of ancient fields found in Central Europe, 
very few or no macroremains of cultivated plants 
have been found (e.g .. Zimmermann 1976, 1984). 

The number of soil samples collected in 1988-S9 
from the different constructions and the ard marks 
of the ancient field was 139. Two samples were 
taken from the recent plough layer, 32 samples 
from the more or less disturbed ancient plough 
layer, 93 samples from the actual ard-mark layer 
and 12 samples from the other structures (app. I). 
The size of one flotated sample was about 1.5-2 
dm'. The sampling sites are shown in Fig. 5. 

The soil samples were collected in the field by 
archaeologists. The macrofossil material was ex­
tracted from the soil samples by flotation in a satu­
rated salt-water solution (Lempiiiinen 1985). Seeds 
and other plant remains were extracted from the 
flotated material using a stereoscopic microscope 
(Wild M5) and stored in a 50 % alcohol solution. 
The nomenclature employed here follows that of 
Hiimet-Ahti et al. (1986). 



Appendix I lists the charred macrofossil finds 
from the layers of the ancient field. The number of 
charred remains of the total number of studied 
macrosubfossils was 271. Altogether, over 15 000 
macrosubfossils from the ancient field were stud­
ied but only 1.63 % of them were carbonized. 

The number of charred cereal grain finds was 57, 
i.e. 0.36% of the total number of studied remains 
and 22.01% of all the charred remains. Of these 
73.7% (42) came from the layers of the ancient 
field dated more or less reliably to the Iron Age. 56 
% of the grains were in such poor condition that it 
was not possible to identify them as species. 

The most common frods were the charred grains 
of Hordeum vulgare, a total of 15 grains. Two 
charred remains of rachis of Hordeum were also 
found in the ancient plough layer. Two charred 
grains of Secale cereale and one of A vena sativa 
were found in the ancient plough layer, as well as 
the only charred grain of Triticum cf. aestivum, 
which was "C-dated to the Late Iron Age (Va-
3398; 1020 - 1220 cal AD, 20) . Two grains of 
Triticum compac/um were identified from the con­
centration of burnt clay together with the grains of 
Hordeum vulgare (Fig. 13). 

The dimensions of the measurable cereal grain finds were as follows (N=number, L=length, B=breadth, 
H=beight): 

Cereal Context L B H lIB UH 8/H 
Secale cenak ancient plough layer 7.0 2.9 2.9 2.41 2.41 1.00 
Hordeum vulgare concentration of burnt clay 5.5 3.0 2.5 1.83 2.20 1.20 
HortUum vulgare concentration of burnt clay 4.5 2.5 2.0 1.80 2.25 1.25 
MeaD of Hordeum vulgare 5.0 2.75 2.25 1.82 2.23 1.23 
Tritieum compactum concentration of burnt clay 4.0 2.9 2.5 1.38 1.60 1.16 
Triticum cOmpdctum concentration of burnt clay 3.5 3.1 2.9 1.13 1.21 1.07 
Mean of Triticum compactum 

B 

c 

..,... -.;... .. ~. ' - . "~}. . .-"" -\ . ..... -. . .. " . ~. , .~.... . - ' 

~, "~""" . ... ...-. ... 
. . -. ~ ~....".~ '" "'0" .... . . :"' ... 

.. ~"" .. -. - ~ -' - .. ' 

3.8 3.0 2.7 1.26 1.41 1.12 

The grains of Hordeum vulgare were smaller 
than those from Varikkoniemi, Hameenlinna 
(LempHiinen 1992). The dimensions of the grains 
identified as Triticum compac/um were very typi­
cal ofthe species (see also Kroll 1981, Matiskainen 
1984). The mean lengthlbreadth ratio was very low 
(mean 1.26). and it was clearly under the critical 
limit of 1.5. 

Grains of Triticum compacrum have been found 
at Virala, Ianakkala, dated to the Late Iron Age 
(Lempiiiinen 0 Schulz, unpubl.), at Kaljaa, 
Domarg1lrd (dated to the Migration Period; 
Matiskainen 1984), Lieto, Pahka (the Late Iron 
Age; Seppa 1979) and at Turlru, Old Market Place, 
dated to the Middle Ages (Lempiainen, in press). 
According to many new macrofossil frods, it seems 
that Triticum compactum was cultivated over a 
very wide area in S Finland during the Iron Age. To 
a very limited extent this cereal was known to have 
been cultivated both in Central Europe and also in 
Finland as late as in the 19th century (Korber­
Grohne 1987, Zohary - Hopf 1993, Soininen 1974). 

The grains of Triticum compactum were found in 
the concentration of burnt clay, dated to the Pre-

Fig. 13. Cbarred cereal grain finds from tbe ancient field. 
A Hordeum vulgare, B. Triticum compactum 
and C. Secale cereale. Scale = 1 mm. 
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Roman Iron Age (Hel-288O, 380 cal BC - 120 cal 
AD, 20). One of them was dated by the accelerator 
and it was sligbtly younger than the context, prob­
ably because of the non-existent own age of the 
grain (Ua-4149; 160 cal BC - 230 cal AD, 20). 
These are the oldest macrofossil grain fmds of 
Triticum compactum in Finland, but about 1000 
years younger than the grains of the oldest Hor­
deum vulgare (Vuorela - Lempiiiinen 1988), which 
was, however, the most important cultivated cereal 
in S Finland in prehistoric times. 

NATURAL VEGETATION 

About 47 % of the identified macrofossil plant spe­
cies were not found in the recent vegetation around 
the ancient field. 

One charred seed of henbane (Hyoscyamus 
niger) was found in the border area of the ancient 
field (see also Lempiainen 1990, 1991). This fmd 
came from the area of the ancient field where, 
along with those from the Iron Age, also the 
younger finds were dated. The henbane seed was 
too small to be dated by the "C method. Thus, it is 
rather uncertain, whether the henbane was a useful 
plant in Rapola as early as in the Iron Age. How­
ever, this find is important, because in the close vi­
cinity there 3fC no records of henbane plants. The 
nearest plants were found growing by the old 
Church of Siiiiksmiiki some years ago (Kiiiintonen 
1989). 

Henbane is not an original plant in the flora of 
Finland. It was brougbt via central Europe from 
Southern Europe or Western Asia, perhaps by the 
Vikings and certainly in the Middle Ages by monks 
and travellers (Meusel et aI. 1965, Hawkes 1972). 
As a medicinal plant, henbane has been used for 
several purposes in the Nordic Countries, espe­
cially to ease toothache and rheumatic pain. It has 
probably also played a role as a haUucinant in 
magic rituals. Henbane was first cultivated and 
later spread as a weed. 

In the late 19th century, henbane was reported to 
be common in the north, but during the 20th cen­
tury it has declined markedly. Its existence in many 
Northern European countries is nowadays consid­
ered to be threatened (Hulten 1971, Suominen 
1979). The documented history of the henbane in 
Finland goes back to the 17th century. It was first 
mentioned in a plant catalogue by Elias TilIandz, a 
professor of the Academy of Turku, in 1673, and 
there was a drawing of the plant in the second edi­
tion of the catalogue, issued in 1683. 

The Finnish narne of Hyoscyamus niger is 
' hullukaali' , but there are over twenty popular 
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names referring to the use of the characteristics of 
the plant. The word 'hullu' (mad) appears many 
times in the old names and clearly refers to the 
hallucinative character of benbane (SuboneD 
1936). The macrofossil finds of henbane in Finland 
have been dated to the Iron or Middle Ages in 
Turku at Kuusisto (Lempiiiinen 1991), The Old 
Market Place (Lempiiiinen, in press) and Rettig 
(Lempiiiinen 1993), and also at Varikkoniemi in 
Hameenlinna, about 35 kilometers southeast of 
Rapola (Lempiainen 1992). There are also fmds 
dated to the 17th-18th centuries in Lappeemanta 
and Naantali (Lempiiiinen 1991). 

Juniperus communis grows even nowadays on 
tbe slopes of Rapola. The charred seed finds from 
the ancient field layers are, probably, of local ori­
gin. Juniper is, however, also a useful plant, that 
has been used earlier for many purposes (e.g. 
Uinnrot 1938, 1960). The plant was mentioned asa 
medicinal plant already in a herbal book of the 
Monastery of Naantali, written in the 15tb century 
(Erkamo 1944, Masonen 1985). 

Among the useful plants for Iron Age man there 
were also many berries, including Fragoria vesco 
aDd Rubus idaeus. According to TilIandz (1673, 
1683) and Uinnrot (1838,1860), many other plants 
of wild origin could be used for various purposes. 
Of the macrofossil fmds in Rapola, the weeds used 
mainly as medicine were: Spergula arvensis, 
Capsel/o bursa-pastoris, Trifolium repens, Stella­
ria media, Urtica diaiea, Mentha arvensis, Poly­
gonum aviculare and Viola sp. 

DISCUSSION 

The stratigraphical observations obtained at Rapola 
have several parallels in the archaeological litera­
ture on Northern Europe. Ard marks have been de­
scribed as traces of ancient tillage since the 1930s, 
and observations have been given dates from 
Neolithic times to the Iron Age (Lerche - Steens­
berg 1980, 60; Thrane 1991, 112; Nielsen 1993). 
They have been recorded and documented in nu­
merous excavations, often in connection with 
dwelling sites and burials. Archaeological studies 
specifically concerned with traces of ancient culti­
vation have mainly been carried out in Denmark 
(e.g. Hatt 1949, Becker 1971; Nielsen 1970, 1987, 
1993; Liversag. et aI. 1987) and in Sweden (see 
Green 1991 and cited literature). Similar research 
has recently been initiated in Estonia (Ulugas 
1992; lang 1994). 

In Finland, traces of prehistoric cultivation - es­
pecially with reference to ard marks - did not come 
under detailed study until the 19805 in the Aland 



Islands and the other western parts of the country 
(e.g. Katiskoski 1992; Liedgren 1991; Nunez -
Lempiainen in press). The ancient field at Rapola 
contains the first extensively studied remains of 
cultivation reliably dated to prehistoric times on the 
Finnish mainland. The present project can be re­
garded as a pioneering study both metbodologi­
cally and in view of interpretation. 

The topographical location of the field, strati­
graphical observations and the related macrofossil 
studies all show that the ancient field at Rapola was 
the result of tillage, and activities available to eco­
nomic and functional interpretations. There is no 
basis to regard it as a manifestation of ritual, as 
sometimes suggested in connection with ard marks 
discovered heneath barrows or burial cairns (e.g. 
Rowley-Conwy 1987; cf. Thrane 1991; Ramqvist 
1992; Nielsen 1993). The precise area of the an­
cient field at Rapola cannot he defined, as there are 
no observations of distinct boundaries such as 
ditches or small embankments. The observed ard 
marks suggest the estimate that the longiform 
block-shaped field was roughly 5~OO m' in 
area. Some features in the sections surrounding the 
ard marks may he related to its boundaries or mar­
gins, such as the low embankment of gravel in the 
north part of the ancient field layer and ard-mark 
zone, a setting of stones in the southeast end, and a 
small ditch-like furrow in the southwest end. High 
soil phosphate values at the northern end may also 
indicate that the embankment was in fact a bound­
ary, from which nutrients could not be obtained. 

An important detail of the stratigraphy was the 
clearly concave shape of the bottom of the ancient 
field layer (i.e the documented level of ard marks). 
This has also heen observed in other studies 
(Nielsen 1970, 152; Windelbed 1984, 96). It was 
probably caused by the continuous mechanical ero­
sion of tillage and the processes of wear and accu­
mulation of wind and water. The formation of the 
ard marks on the surface of the mineral soil can be 
attributed to a certain stage in working the field. 
Owing to erosion, continuous tillage thinned the 
humus layer so much that the ard share cut into the 
mineral soil. The marks would thus indicate the ul­
timate stages of cultivation, but not necessarily its 
oldest layer (Windelbed 1984, 96). The marks 
could also have come about, at least partly, in the 
early stages of tillage, whereby the later ard marks 
would he in the upper parts of the ancient plough 
layer (Nielsen 1970, 152). 

In any case, the ard marks indicate the deepest 
ploughing at the site, which extended down to the 
mineral soil. Individual marks may derive from 
several ploughings, but are most probably from 
contemporaneous tillage. Ploughing into the min-

eral soil mixed sand into the field, which naturally 
decreased the humus and nutrient content of the 
cultivated soil. It is probable that the field soon had 
to be left fallow. There is no clear evidence of ferti­
lization. On the other hand, the clearing of a field in 
the location of a Pre-Roman Iron Age site may not 
have been a pure coincidence. The occupation layer 
probably increased the nutrient content of the soil, 
as shown by the later nora at the site. High soil 
phosphate values at the edges of the field, the 
fragrnentariness of the finds and the large propor­
tion of charred material in the ancient plough layer 
may also indicate some kind of soil improvement, 
with, for example, household waste, although this 
need not have been systematic. 

The ard marks also raise the question of technol­
ogy and especially the type of implement used and 
the related methods of tillage. Ard marks in criss­
cross patterns are generally attributed to a simple 
ard (Fi. aura, Sw. drder), which, however, could 
not tum the soil in the manner of a plough. Accord­
ingly, working the soil required ploughing in two, 
usually opposite, directions to break up the surface. 
This implement and tbe related method of tillage 
have survived in various parts of the world, includ­
ing the Nordic countries, until the present day 
(Windelhed 1984, 96; Vuorela, T. 1975, 154). 
Some kind of ard was probably used at Rapola. 
There are no finds of prehistoric ards from Finland, 
but there is information on a few iron ard shares 
(Brady 1990). Interestingly enough, the only ard 
share from the Finnish mainland indicating Iron 
Age, and particularly Viking Age, cultivation has 
heen discovered only 35 km southeast of Rapola 
(see Kivikoski 1973, Abb. 988). The remainder are 
from the Aland Islands. 

In comparing the macrofossil results of the cereal 
grain finds with the pollen records (Tolonen 1979, 
1978), it seems that Hordeum was the main cereal 
in Saaksmili when agriculture first began there al­
ready about 840 BC, but a continuous curve comes 
as late as from 1200-1300 AD onwards. Among 
tbe macrofossils in tbe present material, grains 
from the Early and Late Iron Age were found. Ac­
cording to the first pollen and macrofossil records, 
the oldest evidence of agricultural activities in SW 
Finland has been dated to about 3200 BP (Vuorela -
Lempiiiinen 1988). The only grain of Ave no sativa 
was found in the mixed soil material and it is possi­
bly younger than the Iron Age. The first Aveno pol­
len was found in the layers dated to about 1200 
A.D. The earliest dates in southwestern Finland are 
hetween 930 and 1560 AD (Tolonen 1978). The 
first pollen records of Secale cereale in Saaksmili 
are dated to about 270 AD (Tolonen 1978). 

Most interesting are the records of Triticum. 
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Tolonen (1978) noted the first Triticum pollen in 
Saaksm3ki from about 840 Be, as early as Hor­
deum, and a continuous curve about 300--800 AD 
According to the present macrofossil fmds the first 
cultivated wheat type was Triticum compactum. 
There was also a fmd identified as T.c! aestivum 
dated to the Late Iron Age. Several new fmds of 
Triticum compactum in South Finland indicate, that 
this wheat type may have been more common in 
cultivation than has been assumed. 

Comparing the present cereal material with that 
of Varikkoniemi, Hameenlinna, it seems that the 
same cereal species were cultivated in both sites. 
The only exception was Triticum compactum. 
(dated to the transition between Pre-Roman and 
Roman Iron Age) that failed in Varikkoniemi, 
while the cultivated wheat there was Triticum 
aestivum, a modem hexaploid wheat type, a grain 
of which was also found at Rapola and dated to the 
Late Iron Age. 

The majority (74.1 %) of the macrofossil finds 
from the ancient field were plant species of weeds 
and roderals and very typical of cultivated fields 
and settlement soils with high nutrient contents. 
More remains of meadow plants were found in the 
levels of the ancient field than in the modem 
plough layer. Reasons why more weeds were grow­
ing along with the cereals, could be, e.g., that an­
cient fields were aerially smaller than modem 
fields, the time of use was shorter and the field-pre­
paring methods were more primitive than later dur­
ing the period of developed agriculture (e.g. 
Vuorela, T. 1975). 

In view of the above discussion, the ancient field 
of Rapola represents the remains of prehistoric ar­
able cultivation, with parallels in various parts of 
Northern Europe. According to the present inter­
pretation, it was cleared in the topographically and 
micro-climatically optimum part of the slope at the 
site in sand and fine sand originally deposited in 
ancient shore formations. The field was cleared in 
the occupation layer of a Pre-Roman Iron Age site, 
in the 8th century in the Middle Iron Age at the ear­
liest. It appears to have been in use for only a short 
time, perhaps only a few decades, including fallow 
periods. The period of use falls into the interval 
780-1217 cal AD, as indicated by the available ra­
diocarbon dates. Much later, by the 17th century at 
the latest, the site came under new cultivation fol­
lowing changes in tillage techniques and remained 
in use until recent times. 
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Appendix I: 
ClIarred(·) macrofossil finds from the ancient field of Rapola. The finds are seedslfruits, if nol otherwise mentioned. 

Ancient lleld, macrolossns1988 Ancient field, macrotossls 1989 

Layer r_n'plough mixed plough aid mark Sum r_n' plough mixed plough aid mark other Sum 
layer layer layer layer layer layer structures 

No. 01 Samples 6 67 74 26 26 '2 65 

Plant species 

CEREALS 
Avena sativa 

" 
, 

Hordeum vulgar •• grain 
" 

5' 6 " 2' 9' '2 
Holdeum vulgar • . rachis 2' 2 
Secale cereale 

" Triticum cf. aestivum 
" Triticum compactum 2 2 

Cerealia 2' '9' 2' 3' 4' 4' 
" 

WEEDS AND RUDERALS 
Bromus cf. secalinus 

" Capsella bursa-pastoris 
" 

2' 3 
Chenopodium album 

" '6' '7 2' 2 
C. suecicum 

" Galiumsp. 

" Hyoscyamus niger 
" Juncussp. 2' 2 

Polygonum avicular. 
" 

, 2' 2 
Rapharos raphanistrum 2' 2 
Rumex acetosella '7' '7 " 1 
Spergula arvensis 

" 
1 

" 
1 

Stelaria media 
" 

1 
Tritolium repens 

" 
15' '6 I' I' 2 

Urtica dioica 
" 

, 



MEADOW PLANTS 
Agrostis sp. ,. 
Festuea sp. ,. 1 
Fragaria vesea ,. 3· 4 ,. 
Luzula pilosa 4· 4 
Luzula sp. 4· ,. 5 
Poa pratensisllrivialis 8· 8 
Poaceae ,. 1 ,. 4· 5 
Rhinanthus sp. 2· 2 
Stellaria graminea 3· 3 2· 2 
Vicia cracca ,. 1 
V. tetrasperma ,. 1 
Viola sp. 3· 3 4· 4 

NATURAL VEGETATION 
Rubus idaeus ,. 
PLANTS OF SHORE, MARSH AND WATER 
Carex sp. 20· 20 ,. 6· ,. 8 
Mentha arvensislaquatica 3· 3 2· 2 

TREES AND SHRUBS 
Betula pendulalpubescens ,. 1 
Juniperus communis, seed 4· 21· 25 3· 6· 9 
Juniperus communis. needle 17· ,. 18 
Picea abies, seed 3· 3 2· 2 
Picea abies, needle ,. ,. 2 
Pinus sylvestris ,. 1 

Sum 11 148 159 34 54 24 112 

OTHER REMAINS 
Bryophyta, leaf,stem 7 1 3 11 
Fungi, sclero1. 21 123 1535 1679 5 512 497 196 1212 
Charcoal 10 174 136 320 30 63 20 113 

Insecta 13 9 16 38 
Mollusca, shells 2 1 3 

TOlaisum 31 308 1819 2158 7 597 624 261 1489 




