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Introduction 

Abstract 
The problems involved in correlating the relative chronologies based on biostratigraphy 
on the one hand and archaeological artifacts or historical records on the other are 
considered. It is recognized that the problems increase in peripheral areas such as the 
northern boreal forest zone where the impact of man is slight and where the number of 
plant species present is highly restricted. Not only that but these forest types with a few 
high-pollen producing species present quite a different pollen sedimentation environ
ment from those further south. In an attempt to clarify the situation the historical 
records for the past 350-400 years for Kuusamo are analyzed and the period is divided 
into 5 distinct phases on the basis of the type of settlement and the means of livelihood 
practised. Working from the vegetational changes which these means of livelihood are 
known to produce predictions are made as to how each would be represented in pollen 
terms. These predictions, which involve groups of indicator species. form the basis of a 
pollen key which can be used to locate and interpret different types of human activity in 
pollen diagrams from this area. 

The validity of the predicted pollen representation as expressed in the key is tested by 
looking at the present day situation in comparison with modern pollen rain results. It is 
seen that the predictions hold good but that the pollen representation is at an unex
pectedly small scale and largely reflects the regional rather than the local situation. 
Pollen influx results suggest that an event is recorded distinctly only within c. 200 m of 
its occurrence. Five pollen diagrams are then presented which between them cover a 
range of sampling sites and sediment types and an attempt is made to distinguish the 5 
historical phases in them using the pollen key. Not all the phases are distinguishable in 
all the diagrams but the degree of pollen representation correlates with the distance of 
the sampling site from the scene of the activity and also with the nature of the sampling 
site itself. The results are sufficiently encouraging that, given a certain amount of 
refinement, this approach could well be used to interpret pollen diagrams representing 
this type of environment but covering earlier less well documented periods. 

Sheila Hicks, Department of Geology, University of Oulu, Linnanmaa, SF - 90570 
Oulu. 

Pollen analysis is of invaluable help to 
archaeologists in that it enables a reconstruction 
of environmental conditions at the time when 
the people who used the objects now surviving 
as archaeological artifacts lived. Conversely, 
archaeological data can be of great importance 
to pollen-analysts in explaining changes in pollen 
diagrams that result from human interference. 

This is relatively straight-forward when the con
temporanity of both the pollen evidence and the 
artifact is reliably established, either through 
both having been dated independently to the 
same age or through both having been intimate
ly associated in their place of origin. In many 
cases, however, and especially in areas beyond 
the main settlement centres, such a close rela
tionship does not exist. The whole range of 
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situations are encountered from having artifacts 
and no biostratigraphical control to having pol
len evidence for the presence of man but no 
archaeological evidence. Generally for anyone 
particular area two independent relative chrono
logies can be established, one based on artifacts 
and historical records and the other based on 
biostratigraphy, largely pollen evidence but sup
plemented perhaps by plant macro fossil and/or 
diatom and even chemical evidence. The cor
relation of these two offers exciting possibilities 
for explaining the interaction between man and 
his surroundings but it also poses problems. Par
ticularly where the available evidence is sparce 
there is a great danger of drawing conclusions 
which support preconceived ideas and both pol
len-analysts and archaeologists may be guilty of 
this. 

The present paper attempts to examine just 
what conclusions ought to be possible from the 
pollen-analytical point of view and to what de
gree it is possible to correlate the independent 
but sparce chronologies outlined above. All the 
evidence presented here refers to the historical 
period, a time for which knowledge of what was 
happening, at what scale, and at what location is 
good. This represents a control situation and 
therefore a firmer base from which to extrapo
late backwards in time to just those periods for 
which detailed information is lacking. The study 
area chosen is that of Kuusamo in northern Fin
land which is in many respects a marginal area 
so that the number of factors involved is re
latively few and therefore their inter-relationship 
less complicated. 

The manner in which the problen has been consi
dered so far 

During the past ten years increasing attention 
has been paid in Finland to the evidence of pre
historic and historic farming activities in pollen 
diagrams. In contrast to the 16 examples cited 
by Vuorela in her review of Finnish settlement 
history and pollen analysis in 1977, there are 
now some fourty or fifty publications. Not only 
that but there has been much closer cooperation 
between palaeobotanists and archaeologists so 
that whereas Vasari mentioned in 1976 that he 
knew of only one case in which palaeoethnobo
tanical and archaeological investigations were 
combined, this type of joint project is now quite 
common. In the south of the country archaeolo
gical knowledge has expanded a great deal dur
ing this period and there it has been possible to 
relate the artifact-based and pollen-based chron-
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ologies with a fairly high level of reliability 
(Vuorela 1978, Nunez and Vuorela 1979, 
Tolonen, M 1979, Tolonen, K et al. 1979, Aalto 
et al. 1981, Huttunen 1980, Salonen et al. 1981, 
Vuorela 1982, 1983). In the north, in contrast, 
both the archaeological material and the pollen 
evidence is much sparcer and investigations 
which have attempted to relate the two have, for 
that reason, sometimes been less convincing. A 
closer look at the problems and possiblities of 
this area would, therefore, be useful. 

When looking for evidence of man and his 
activities in pollen diagrams most workers have 
referred in general terms to a group of pollen 
types which can be considered as 'cultural in
dicators'. Some distinction is usually made, at 
least in the interpretation of the pollen evidence, 
between indicators associated with cultivation, 
grazing and settlement, while the features 
associated specifically with slash-and-burn cul
tivation have often been separately described 
(Huttunen 1980). However, the number of 
workers who have attempted to rigorously clas
sify ind~vidual pollen types as indicators of a spe
cific tYJ?e of activity, or to construct any index in 
quantitative terms is far fewer. One example, of 
this typtf of approach has resently been provided 
by Behre (1981) in north Germany but his 
groupings are less applicable in Finland since he 
deals with a region in which the ecologial situa
tion is quite different: the climax forest being 
mixed oak as opposed to boreal, and in which 
the impact of man has been highly intensive over 
a long period of time. With such a constructive 
treatise available it is tempting to apply his in
dicators in Finland but this would be wrong, par
ticularly the further north one goes. They cannot 
be used as indicators because even at the clima
tic optimum they simply could not grow there. 
In this respect there is a similar difference be
tween south and north Finland. There is no 
point looking for a rise in hazel pollen values 
following slash-and-burn cultivation, for exam
ple, if hazel is incapable of growing naturally in 
the area. For this reason, too, it is useful to take 
a closer look at plants associated with man's 
different activities in just this particular northern 
Finnish environment. 

Another change which has taken place during 
the past decade is an increase in the attention 
paid to the possibility of calculating pollen in
flux. A knowledge of the actual quantity of an 
individual pollen type falling on cm·2 year-I 
allows changes in vegetation to be followed in a 
much more detailed way than by using pollen 
percentages. Influx values come into their own 



particularly in the situation where one (or sever
al) low pollen producers are joined by one (or 
more) high pollen producers or conversely 
where a high pollen producer is removed from 
an assemblage. The classic example is seen in 
the late Weichselian (e.g. Pennington and Bon
ny 1970) where low-pollen producing tundra 
plants are joined by the high pollen producer 
birch, not replaced by it as the percentage dia
grams would suggest. The converse situation can 
occur where man destroys the forest to grow 
crops. The high pollen producers, the trees, are 
partly (or maybe even entirely) reduced and the 
low-pollen producers, the crops and associated 
weeds, expand. If this happens on a vast scale 
the percentage method of expressing results will 
overemphasize the extent of the change. If, 
however, the clearance is small scale there will 
still be enough high-pollen producing forest in 
the vicinity to swamp"out the changes in the low
pollen producers so that in percentage terms the 
record will be of a smaller change than actually 
took place. However, if the pollen influx of the 
crops and weeds is followed in isolation the real 
degree of change can be seen. This is a particu
larly significant aspect in the Kuusamo region 
where the forests have a high proportion of 
spruce which is a notoriously poor pollen pro
ducer (Hicks 1986). Nevertheless, at least in his
torical times, it has been just the spruce forests 
which have been primarily burnt for grain grow
ing. Here, then, one is dealing with the interac
tion of two low-pollen producing groups against 
a background which is constantly being 
swamped by the high pollen production of birch 
and pine. The potential of this aspect has been 
relatively little explored. Earlier pollen influx di
agrams from Finland (Donner 1972, Hicks 1975, 
Vuorinen and Tolonen 1975, Donner et al. 
1978) concentrated more on major vegetation 
changes during the F1andrian and only a few 
have applied this method specifically to the in
vestigation of cultural changes (Hicks 1976. 
Tolonen, M. 1978, Huttunen 1980). This 
approach, too, can provide a useful tool in in
vestigating human interference in marginal 
areas. 

The northern boreal forest environment. 
therefore, presents special problems in that any 
pollen evidence of human interference is likely 
to be obscured by the abundant pollen of two 
out of the three major tree species, and the de
gree of human inpact is in any case slight or 
relatively recent. On the other hand it is just this 
modest scale of the interference and its discrete 
location, even at the present day. which allows 

potentially far more precise conclusions to be 
drawn about distance from the site of the activ
ity to the pollen sampling site and the scale of 
that activity, because the whole impact is much 
simpler and less complicated than in even south
ern Finland, let alone further south in Europe. 

A very few attempts have been made at calcu
lating these sorts of factors. Vuorela (1973) has 
looked at the modern pollen rain around culti
vated fields in terms of percentage representa
tion and Huttunen (1980) has also used modern 
pollen rain values to interpret human interfer
ence in his fossil diagrams. In addition Nunez 
and Vuorela (1979) have made an initial attempt 
at calculating the relationship between the 
appearance of a pollen indicator and the dis
tance from the site of growth to the sampling site 
and also the quantity of a pollen type compared 
with the known sown area of the crop. It is in 
these two fields that more progress should now 
be made. By combining pollen influx values, 
modern pollen rain values, and detailed historic
al/archaeological records it ought to be possible 
to start producing actual values for different 
types of cultural impact taking into account such 
factors as scale of impact, distance from sam
pling site, and nature of the evidence in different 
sediment types. An attempt of this kind is 
underway with reference to the island of 
Hailuoto (Hicks 1985a) which lies in the middle 
boreal zone and has a vegetation of dry pine 
forest and moist transitional birch woodland. 
Similar thoughts and an altogether new 
approach will be developed in this paper with 
reference to the northern boreal spruce domin
ated region. 

Study area 
The chosen study area, Kuusamo, is situated in 
the east of Finland some 30-60 kms south of the 
Arctic Circle and is bounded on the east by the 
border with the Soviet Union. The relief of the 
region is varied, with some hills (tunturi) rising 
to nearly 500 m but with the lower areas at 
220-250 m a.s.I., and there are numerous lakes 
and stretches of mire. The climate is continental 
compared with the rest of Finland but maritime 
in the hygric sence (Koutaniemi 1983). It repre
sents the slightly oceanic section of the northern 
boreal zone as defined by Ahti et al. (1968). 
Most of the area is forested with spruce-domin
ated forests being important on the moist, 
edaphically more favourable areas and pine 
dominated ones on the drier, sandier soils. The 
area of farmed land is relatively small and the 
fields scattered (Figs. 1 and 13). 
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Fig. 1. Distribution of the main forest types in Fin
land after Salminen 1973, and location of the 
Kuusamo region. 

Very little has been published about the 
archaeology of this region but the historical 
period, which really covers only the last 350 
years or so, is extremely well documented (Kor
tesalmi 1975, Ervasti 1978). Pollen analytical 
studies which cover the whole of the period from 
the retreat of the Weichselian ice c. 9500 BP up 
to the present have been carried out on both 
mire and lake sediments and soils at a large 
number of sites. The majority, which provide 
the basic picture of vegetational development in 
the area as a whole were undertaken by Vasari 
in the 1960's (Vasari 1962, 1965a, 1965b). These 
were added to by Hicks in 1970's (Hicks 1974, 
1975, 1976). The overall coverage in pollen 
analytical terms is therefore good. 

Historical data 

The farming methods employed in Kuusamo 
during the historical period have been recorded 
in detail by Kortesalmi 1975 and Ervasti 1978 
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and also earlier in broad outline by Ahti and 
Hamet-Ahti (1971). Only the main points are 
reiterated here but the detailed trends and 
changes are illustrated in Figs. 2-11 and in 
Table 1. 

In the early 17th century there were two Lapp 
winter villages in the area (Fig. 3). The Lapps 
lived by hunting and fishing and kept a few 
sheep and a few domestic reindeer which they 
used as a lure for the wild reindeer which they 
hunted. As the number of wild animals de
creased towards the end of 17th beginning of 
18th centuries so the number of domestic rein
deer increased. The Lapps were nomadic and 
their summer fishing places were important. 
These were on lake shores with good natural 
meadows which could provide pasture for their 
sheep. 

By the middle of 17th century Finns from 
further west began increasingly to move into the 
region during the summer months to fish, and 
from 1676 several moved permanently to Kuusa
mo. In this they incurred great ill feeling from 
the Lapps who began to lose their means of 
livelihood. Although the law encouraged new 
settlers to clear permanent fields in reality they 
practised slash-and-burn agriculture (huuhta
viljely). This gave them high grain yields and 
was therefore particularly attractive but at the 
same time severely damaged the Lapp hunting 
grounds. Within about 30 years the game re
serves had been destroyed to the extent that 
hunting as the sole means of livelihood was no 
longer possible. By 1720 the Lapps had dis
appeared completely from south Kuusamo and 
by 1767 neither of the two Lapp winter villages 
remained. The areas subjected to slash-and-burn 
were the mature spruce forests anti the grain 
sown was rye (Secale cereale) , while turnips 
(Brassica rapa) were also grown to some extent. 
Grain yields were high at first but the land was 
quickly exhausted and even with virgin forest 
only one grain crop could be obtained from each 
clearing. Although legal attempts were made to 
regulate the practice, enforcement of the law 
was virtually impossible, particularly during 
famine years. From the mid 18th century the 
population increased steadily and slash-and-burn 
cultivation was practiced widely so that by the 
latter half of the century virgin spruce forests 
were hard to find. It was only when the yields of 
rye from these temporary clearings began to fall 
and became consistently poor that any real in
centive was provided for the clearing of perma
nent fields. These fields were in any case small, 
often stoney and sensitive to frost so that farm-
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2. Population growth in Kuusamo from mid 16th century to early 20th century together with the nature of the harvest, the field area under grain, and 
the number of cattle and reindeer kept. Information from Kortesalmi 1975 and Ervasti 1978. The large numbers refer to the different historical 
phases mentioned in the text and indicated in Table I. 
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Fig. 3. Location of Lapp winter villages in 16th century after Ervasti 1978. 
together with the location of the sites of the pollen diagrams. Maansel
kii was no longer occupied by Lapps after AD 1720 and Kitka after 
AD 1767 . 
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Fig. 4. Distribution of dwellings in AD 1730 after Ervasti 1978. 
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Fig. 5. Field area sown with grain and number of animals kept , by village, in 
AD 1767. Information from Ervasti 1978 . 
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Fig. 6. Distribution of dwellings in AD 1790 after Ervasti 1978. 
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Fig. 7. Field area sown with grain and number of horses and cattle kept, by 
village, in AD 1793. Information from Ervasti 1978. 
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Fig. 8. Population growth over the period AD 1865 - 1910, by village. In
formation from Ervasti 1978. 
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Fig. 9. Cultivated field area, by viIlage, in AD 1882. Information from Ervasti 
1978. A conversion of 1 tynnyrinala = \!2 hectare has been used (Kor
tesalmi 1975). 
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Fig. 10. Number of animals kept, by village, in 1880's. information from Ervas
ti 1978. 
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Fig. 11. Lakes where the water level was lowered to increase the area of natu
ral meadows for hay in 19th century. Kuusamojarvi and associated 
lakes were lowered in 1806, Heinajarvi in 1800-1, Kurkijarvi some
time after 1842 and Kitka and Posiojarvi 1841 - 1872. Information from 
Kortesalmi 1975. 

ing them was not particularly remunerative . The 
main crop of the permanent fields was barley 
(Hordeum vulgare) but a little hemp (Cannabis 
sativa) was also grown. The distribution of 
dwellings and the size of the field area during 
this phase can be seen in figures 4-7. 

During 19th century population expanded 
more rapidly (Figs, 2 and 8) and field cultivation 
was established but nevertheless was sufficiently 
difficult that grain production always fell short 
of local needs . Right up until the latter half of 
19th century pine trees were regularly felled to 
provide bark for bark bread. Rye continued to 
be grown in slash-and-burn clearings even 
though the yields were very much lower than 
from the virgin forests, the practice finally being 
discontinued in 1850's when the law effectively 
prevented it. Hemp was no longer grown by the 
end of the 1800's and potatoes replaced turnips 
from the mid 1830's. Onions were grown in 
quantity from 1860's until the early 1900's and 
even tobacco in 1860's and 1880's. Peas were 
also cultivated. Oats were occasionally grown 
for fodder but with little success. The distribu
tion of fields during this period is illustred in 
figure 9. 

During the early decades of settlement few 

60 

cows were kept but the practice of reindeer 
herding which the early Finnish settlers had 
taken over from the Lapps continued to be im
portant. Hunting and fishing were also signifi
cant. From the early 19th century onwards anim
al husbandry increased in importance (Figs. 5, 7 
and 10). At first hay was collected from natural 
meadows and animals continued to be pastured 
in the burnt clearings but as numbers increased 
so artificial means were employed to produce 
and increase meadows. These included damming 
streams, lowering lake levels (Fig. 11) and burn
ing shores. During this period animal fodder was 
often supplemented by leaves, mostly birch but 
also willow and alder, while spruces were felled 
to make the lichen (Usnea) growing on them 
available to the reindeer during the hardest part 
of the winter. Spruce forest felled in this way 
was frequently later burnt for huuhtaviljely. 
Pine forests also came under human influence as 
trees were not only felled for their bark (for 
bread) but also for tar. However, tar was pro
duced only for immediate local use and not on a 
wide scale for export as it was in the Kainuu 
area further south. The production of hay in 
permanent fields began on a very small scale 
near the village of Kuusamo in 1870's but did 



Table I Time of dominance of different means of livelihood and settlement. Information from Kortesalmi 1975 and 
Ervasti 1978. The large numbers refer to the different historical phases mentioned in the text and 
indicated in figure 2. 
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not become significant until after World War II 
when peatlands were extensively drained to pro
vide hay fields. 

In summary, therefore, (Fig. 2, table I) five 
distinct phases can be recognized: 

1) Pre AD 1676. Hunting and fishing and a very 
small amount of reindeer herding and sheep 
pasturing. Population small and semi
nomadic. 

2) AD 1676-1750/60. Slash-and-burn cultiva
tion of rye supplemented by hunting, fishing 
and reindeer herding. Settlement becoming 
increasingly permanent and population gra
dually increasing in size. 

3) AD 1750/60-1820/30. Slash-and-burn cul
tivation of rye with some turnips and increas
ing cultivation of barley and occasionally 
hemp in permanent fields. Reindeer herding 
continues to be important. Increasing num
bers of cows and sheep kept. Hay gathered 
from natural meadows. Spruces felled for 
lichen and pines for bark. Permanent settle
ment with increasing population. In some re
spects a transitional phase between phases 2 
and 4. 

4) AD 1820/40-1950. Permanent field cultiva
tion of barley and a small amount of rye, with 
potatoes, onions and occasionally hemp. 
Animal husbandry important with increasing 
use of natural and artificially produced 
meadows. Animal fodder supplemented by 

1000 1960 1980 

leaves and lichen. Permanent settlement with 
rapidly increasing popuiation. 

5) AD 1950 onwards. Cattle-rearing dominant. 
Hay grown in permanent fields on drained 
peatlands. Some cultivation of barley. Rein
deer herding continues. 

Much attention has been paid to the destruc
tiveness of slash-and-burn cultivation and it is 
true that its practice was felt throughout the 
whole region. As early as 1773 Lagus (Kortesal
mi 1975) wrote that the forests of Kuusamo have 
suffered badly. However, it would seem that the 
huuhtaviljely of the north, although it un
doubtedly ultimately affected all the forests, 
may, nevertheless, not have been as destructive 
in tl)e long term as the kaskiviljely practiced 
further south. Heikinheimo (1915) made calcula
tions of the extent of kaskiviljely in southern 
Finland which have been reported both by Lam
pimaki (1939) and more recently by Huttunen 
(1980) and are repeated here for compasion. 
The land was burnt on a 25 year rotation and at 
each burning it was ploughed, harrowed and 
sown for three crop yields after which the aban
donned clearing was cut for hay and then used as 
grazing land. Therefore, in the space of 100 
years it will have been felled, burnt and used for 
crops for 20 years (4 fellings, 4 burnings, 12 
crops), for hay making for 12 years and for pas
ture for 68 years, and all this for a period of 
between 500 and 1000 years. In contrast. the 

61 



land use over 100 years 

S.Flnland Kasklvlljely mil'jlW'!:')'. 'Hij"c!q",. ,\"C; ii!",c,EiF.;;)'+H 
Kuusamo hwhtavNjely -11 I . ,1 I I 

~ 

• 
Trees felled 

Felled area burnt 

III Crops laken 
S.Flnland O;:--_~ __ ....:;..2 __ --'3~-_--_--.;e'------+7--f+--__T+----"il0 

l§l Hay gathered 
(c. AD 900-1920) Kwaamo 

2 
(ill) Animals grazed ... 

In clearing 

0 Area abandoned 

(AD1676-1870) 

Hundreds of years 

Fig. 12. A comparison of the intensity and duration of slash-and-burn cultivation in southern Finland and Kuusa
mo after Heikinheimo 1915 and Kortesalmi 1975 respectively. 

huuhtaviljely of Kuusamo could be repeated on 
the same forest only every 50 years. The produc
tion of grain took longer (4-5 years) since the 
trees were felled and then the area was burnt 
twice before the crop was sown. and only one 
crop could be taken. The land was not ploughed 
or harrowed but the seeds were merely raked in 
among the ashes. The burnt clearings were used 
for pasture and some hay was cut from them. 
often after they had been left for 10 years or so. 
Over 100 years, then, the land will have been 
felled, burnt and used for crops for 8-10 years 
(2 fellings, each with 2 burnings. 2 crops) as 
grazing for cattle and sheep for about 6 years as 
a source of hay for 2-4 years and as intermittent 
grazing for reindeer for anything up to 80 years 
during which time the forest was regenerating. 
with this continuing for only 200 years at the 
most. Obviously the impact is on quite a diffe
rent scale from further south (Fig. 12). Of 
course, partly this was because the land was too 
poor to allow any more intensive use. It is in
teresting to note, however. that the work of 
Siren (1955) has shown that the northern spruce 
forests regenerate more quickly and more vigor
ously in burnt areas than in mature untouched 
spruce stands because the burning has the effect 
of breaking up the tight ground vegetation cover 
and providing suitable spaces for the spruce 
seeds to germinate and the young saplings to 
grow. Similarly Lampimaki (1939) has demons
trated that whereas intensive longterm grazing 
of forest clearings will have a detrimental effe~t 
on forest regeneration a limited amount of graz
ing may actually be beneficial in that the animals 
disturb the soil sufficiently to provide a good 
seed bed and also provide valuable fertilizer. 
Therefore, whereas Ahti and Hamet-Ahti (1971) 
were obviously right in saying that 'the influence 
of man on the environment was probably greater 
at that time than now, though the population 
was much smaller' nevertheless the influence 
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was not really very great if one makes a compar
sion with areas further south. 

Expected expression of the different historical 
phases in the pollen records 

The means of livelihood and types of settlement 
listed in Table 1 can each be considered separ
ately in terms of their effect on the vegetation. 
the characteristic features of which are summa
rized in Table II together with the relevant liter
ature sources. On the basis of this it is then 
possible to predict how these individual vegeta
tion changes would be recorded in the pollen 
record and these predictions are listed in the 
right hand column of Table II. The changes 
mentioned are with reference to the close vicin
ity « 0.5 km) of the activity concerned. A close 
scrutiny of the table shows that a large majority 
of the different means of livelihood should be 
distinguishable in pollen terms. Taking groups of 
indicator species and the NAP (particularly herb 
rather than drawf shrub)/AP ratio it should be 
possible to distinguish permanent and semi
permanent settlement and the following means 
of livelihood: slash-and-burn cultivation of rye 
(huuhtaviljely), sown hay fields. grain crops 
grown in permanent fields, grazing in forest 
clearings and the presence of natural meadows. 

It is significant that several of the classical 
cultural indicators are not included. Noticeably 
absent are Plantago lanceolata, Pteridium and 
Artemisia. These species can occur sporadically 
in the area but are really at the limit of their 
distribution so their presence is not diagnostic 
here. Where they occur in the pollen diagrams 
they are more likely to reflect long-distance 
transportation from areas further south. 

Using the right hand column in Table II as a 
basis, a dichotomous key has been constructed 
by means of which any pollen diagram from this 
region can be investigated and possibly inter-



preted (Table III). The key follows the same 
principle as that employed in identifying plants, 
for example, so that at each point two alterna
tives are given and by choosing always the 
alternative which best fits the evidence one is 
gradually led on to one specific conclusion. 

This is slightly simplistic in that, as can be 
seen clearly from Table I, for certain periods 
several differing means of livelihood were being 
practised at the same time. Also the key refers 
to the activity taking place in the immediate 
vicinity and yet a pollen sampling site may be 
close to one activity but distant from another. 
These considerations will be enlarged on later 
but the key provides a starting point by means of 
which pollen diagrams can be looked at in a 
new, much more precise manner. 

The pollen evidence: to what extent are the pre
dicted changes actually recorded? 

Having produced a key for interpreting pollen 
changes which result from human interference 
with the vegetation it is then necessary to test its 
validity. One means of doing this is to look at 
the present day situation and its expression in 
terms of modern pollen rain. At present Kuusa
mo is in phase 5 of those distinguished in Table I 
so the dominant features should be those associ
ated with permanent settlement, hay grown in 
permanent fields, mostly on drained mires, and 
the cultivation of moderate amounts of barley 
and potatoes. All these three categories should, 
therefore, be recorded in the modern pollen 
rain, either individually or in any combination, 
depending upon the relative positions of the 
activities and the sampling sites. The present dis
tribution of fields is shown in Fig. 13 together 
with the major areas (Oulanka, Riisitunturi, 
Konttainen, Rukatunturi, Naatikkavaara and 
Iivaara) in which pollen traps sampling the mod
ern pollen rain have been located. The pollen 
spectra themselves are illustrated in Fig. 14, the 
values being the mean of a two-year period from 
October 1969-0ctober 1971. The trap situation. 
in broad terms, is indicated at the right hand 
side of the figure. More detailed information of 
the exact position of the traps and the nature of 
the modern pollen rain material is discussed in 
detail in Hicks 1985 and 1986 and only those 
species regarded as significant in terms of human 
presence are considered here. Not all pollen and 
spore types identified are illustrated in the dia
gram but those which have been omitted are un
related to the present problem. 

The dominant vegetation type in Kuusamo is 

forest and the traps are placed primarily within 
forested areas (exceptions being those of the 
open summits). As expected, therefore, AP is 
overwhelmingly dominant. Of the NAP the 
dwarf shrubs and forest plants, basically those in 
category 'i' in the diagram, are well represented. 
A wide range of those cultural indicator species 
expected on the basis of the known means of 
livelihood are present but at very low values. 
frequently < 0.5 % ~P. As a rough guide those 
species thought to be associated more with set
tlement are grouped under category 'ii' and 
those with field cultivation (hay and grain crops 
are not specifically differentiated) under categ
ory 'iii'. As is obvious from Table II several pol
len types appear as indicator species of more 
than one type of activity and many pollen types 
(those indicated with an asterisk) include species 
which could grow in the area but are not specific 
indicators. Consequently, the groupings 'i' - 'iv', 
in the pollen diagram should not be considered 
as binding but rather as a device for simplifying 
discussion. It is noticeable that pollen represent
ing all the expected categories of livelihood are 
recorded at all the sites so that one can conclude 
that the present density of settlement and cul
tivation is recorded in the regional pollen rain. 
Of the predicted indicators Rumex acetosa type 
and Urtica are most consistently present within 
the permanent settlement group (Table III) but 
all indicators, with the exception of Polygonum 
aviculare and Carduus are recorded somewhere. 
Whithin the field cultivation group (sown hay 
fields or grain crops, Table III) Cerealia. Cheno
podiaceae, Compositae Achillea type and 
Ranunculus are most consistently represented. 
and only Polygonum aviculare and Spergula type 
are missing from the expected pollen indicators. 
No attempt was made to identify Elymus repens 
and unfortunately the Cerealia pollen has not 
been any more precisely identified. Species 
which are recorded but which were not expected 
are Plantago lanceolata and Artemisia and. as 
indicated earlier, these are regarded as repre
senting long distance transport. The natural 
meadow category is illustred by group 'iv' where 
the highest values 40 % ~P are from a site 
directly within a sloping fen: in practice a natu
ral meadow. The Gramineae curve has not been 
placed in any of these rough groups since some 
species of Gramineae are associated with virtual
ly every kind of activity. As expected. however, 
Gramineae is recorded at every site. 

Those means of livelihood which are no lon
ger practiced include slash-and-burn cultivation 
and grazing of animals in forest clearings 
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~ Table II Vegetational changes connected with different means of livelihood and settlement and their expected expression in pollen-analytical terms. 

fl!eans of 11 \Ie lltoxt _ vegatatlcnal c:t--.on in the RIIf.renca. Expected pollan evidence 1n vicinity of happening 

Type of settlanenl northern bonal lone 

Selni-paI'lNll"lllf'lt No destruction of existing vegetation but an increan Ahti & HIhot-Ahtl 1911 Not necessarily any chen~ in AP influx, but Betula 
settlerwant in the following species: Suominen 1975. values may be higher. 
(Lapp lIIIinter villages) Definite increase in Gramineae* 

Juniperus Fesluc:e avina, F. rubra Possible increase in Juniperus 
Belula pubescens Deschampsia flexuosa. O. caespitoSl!l Possible occurrence of: Trient.elis. Linnaea, Compositae 

Calamagrastis lappenic. Achlllee type •• Caryophyllaceae*. [pilobiun*, Polygonun aviculare, 
TrienlBlls lIuropaea Pea """ . RLIne )!. aceto .. type and l ycopadh.J!l annotirvn 
Linnee. borealis 
Achillea millefolh.lll PolyQOnUll 8viculare 
Stellari. media Runex Beales.Us 
EpilobilJll angustifolil..m Lycopodh.rn annol1nun 

The chanoes are relatively lon'il-lasl1l19. 

Pe~t sattle.ent Some local clear in!] of trees. An increase in, or appearance L i,*ohs 1911 Not necessarily any chanQe in AP values . Populus and Sorbus may 
of, th~ 'foUeuing species: Ahti & Hiimet-Ahti 1971 appear. The presence of several (but not necessarily all) of t.he 

Populus tremula Urtica dioica 
following at the same time: 

Sorpus aucuparia Plantar;,o major Gramineae* Poly!]onun aviculare 
Pca trivielb Polygonun aviculare Trifolilltl type Caryophy llaceae* 
Alopecurus arundinaceus (less corrwnon) Stallaria raedi. Runex aietos. type Ranunculaceae* 
Tr i folit..lll pratense, T. reper!s liIanunculus repens Carduus Cruciferae" 

I 
Rl..II'I8x acetosa, R. 10ngifo11u5 CaP,s11. bursa-pestoris Urtica IltOelliferae* 
CardJus crispus Anthriscus sylvestri5 Planta!]o ma j or/media 

Hunting and fishing No changes Not recorded. 

R.~daer hardiOljl ~~ ~~io~e~i(:e~e;~ii~~:) the animals !]raziOljl freely 
Not recorded. 

Trees felled for lichen Area of spruce forest felled and the trees left so that rein- Kortasalmi 1975 Decrease in Picea influx. Probably followed or eccOfTlPBnied by the 

~:~e c~~e~:~~~n t~~ ~~~~: ~~i~.:~~a~~:~~ ~~~i~:t~~~. wintar. 
58me features as for huuhtaviljely. 

Cattle grazed in A decrease in Vaccinhm myrtillus and an increase in 'ilrasses Hertz 1934 Decreased AP influx. 
forest clurings especially AQI'ostis and Festuca spp. A spread of the lallpimliki 1939 Definite increase in Gramineae* 

followiflljl spec ies: Possible occurrence in small QUantities of : 
Coqlositae Taraxaclln type* 

Pteridilll'l 8quilifllJ1l } rn ... are clo •• LltOntodon 8utl.ll'n8lis Ranunculaceae* 
frageria vasca to the limit of Ranunculus acris followed later by Rubus type*, Juniperus, Alnus, and an increase in 
Veronica chalTlBedrys their range in Picea. 
V. officina lis Kuu"","" 

As regeneration proceeds Rubus idaeus. Juniperus, Alnus 
lind eventually Pice. incn.se . 

Hay gathered rro. No chen~s in the forest v.c}etation. I'\eadows characteri zed by: L 1 nkol. 1922 HiQh valus of: Si nce these meadows exist naturally 
natural meacba Kortesalml 1 975 GramineaR* it is not really PQssible to 

Juncus accompanied by Cyperaceee* distInguish those lIIhich IIIBre cut from 
Carex Thelictrun flavurr; T. silTQlex (neither very carmon) Equisetr..J1l* those which were not. 

I 

EQuisett..lll F'i lipendula ull18ri. lid th possible presence of New rneadO\il areas resulting from flooding 
CramineaB Veronica longi rol ia Thaliilrt..lll. FUipeno...la, Rh i nanthus or from lowering lake levels should, 

Ranunculus spp. type* , Ranunculus*. however, be distinguishable. 

Leaves gathered Primarily Betula was collected but also Alnus and Salix spp. Kortesalmi 1975 Decrease in Betula influx. possibly also i n Alnus and Salix. 
for fodder Populus IiIIIS avoided. lItIole trees wre felled. 

Hay gI'DW1 in penanent Plants cheracteristic of SOII.In hay fields are: Suominen , Pohjakallio NAP illl>Ortant and Gramineae*, including Elymus repens, dcrninant. 
fields 1964 A selection of the followinQ present : 

Phlel.l1l pratense Ikhillea millefoHlII'I Ahtl , .... t-Ahti 1971 ChenopodiacltaB CaryQPhy llaceae* 
E 1 ymus rep."s Tarexacl.m spp. Raatikainen .t al. 1972 Ranunculacaae* Trifoliun 
Agrostis Unuis Tripleurospernun marl tinun Jli<ola-Sulonen 1983 Rl.lTlflx acetosa type 
ChenopodiL.m seucicLMn Stellaria media C~ositae Achillea and Taraxacum types*. 
Ranunculus tepens Tri foliLMn pratenae 
Rumex acetOlella 



8: 

Slash-and-bum 
cultivation of rye 

huI..tltaviljely 

Pines felled for 
bark bread 

Barley and associated 
crops grOU'l in 
permanent fields 

Picea removed and the typical ground flora destroyed so that 
linnaea an\j P1elampyrun disappear. Secale end Brassica rapa .are 
sown in the clearing. Later the following species spread: 

Epilobiun anoustifol1l,11'1 (reaches its greatest abundance in 
10-15 yeers) 

Trientalis europaea 
Euphrasia stricte group 
Calluna vulgaris 
Antennaria dioica 

The follOlllinQ may also spread after fi re 
Oescharnpsia 
Vsceiniun vitis-iOOee 
Empetn.m 

Sol idaQo virgaurea 
Diphasiastrun c~lanatun 

Betula will first colonize the elearinQ in the succession 
back to forest. 

Areas of pine forest felled. 

Plants characteristic of the barley fields are: 

Tripleurospermum /I'Iljritinun 
TaraxacLm 
Achillea millefolium 
Aanunculu5 repens 
Runex ecetosa. R. acetosella 
Tri fol ium 
Stellaria media 
Togett1er Lilith various Qra5ses. 

Galiun spuriun 
Chenopodium suacicun. 
C. albUITI (-less COlllllOn) 
Spergula arvensis 
Caleopsis speciase 
Capsells bursa-psstoris 
Erysimu:n cheiranthoides 
Polygonu'n spp. 

Other species lai1ich are or have been cultivated in fields include: 
Secale. Avena. Brassica. Solanum. Cannabis and Allium. 

Kujala 1921 
Kortesalmi 1975 

Kortesalmi 1975 

Parvela 1923 
l'Utula 1964 
Suaninen & Pohjakallio 
1964 
AMi & Hanet-Ahti ,971 
Raatikainen et a1. , 972 
Kortesalmi 1975 

Decrease in Picea influx. Presence of charcoal. Disappearance of 
Linnees and P1elarnpyrun. 
Appearance of Secale and possibly Cruciferae* 
Presence of scwne of the following: 
Epilobiun* (may occur later) Later also Cramineae* 
Triental1s Vaccinium lype* 
RhinanthU5 type*- EmpelrLln 
Celluna and still later increased Betula values. 
CDrI'Closi tall' Sol1de9O type* 
Diphasiaslrun cQlT'C:)lanalum 

Oecrease in Pinus influx followed by the type of indicators 
associated with QrBzed forest clearings (see above). 

NAP ill'pOrtant. Absolute indicators Hordeun. Avena, Canrlabia. 
Strong representation of 8 l'\UJt)er of tne follDLiling: 
C~ositae Tara;cacu-n & Achillea types· 
Ranunculaceae* SpergJla type
Runex acetosa type Stachys type" 
Trifoliu-n Cruciferse* 
Caryophyllaceae* Polyr;pnUITI avicuIere 
Galium* Gramineae* 
Chenopodiaceae 

* Pollen types which could include species other than those 
regarded as characteristic 

- Oafinition after fI100re and Webb (197B) 



Table III Provisional key for distinguishing different types of human interference in pollen diagrams from the 
northern boreal forest zone. 
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1. a) AP values high. Herb pollen values not especially significant but 
some of the following appear or are present in slightly increased 
values, Gramineae, Juniperus, Rumex acetosa type, Compositae 
Achillea and Taraxacum types, Ranunculus, Urtica, Plantago major/ 
media. 

• ••••••••••••••••••••••••••••• 2 

1. b) AP values lower, eitheT consistently or because of a definite fall, 
and either for all species together or one selectively. Herb 
pollen values consequently relatively significant, and may be quite 
varied. 

• ...•••...••..••.•••......•..• 3 

2. a) Gramineae important among the herbs. Some of the following present: 
Rumex acetosa type, Compositae Achillea and Taraxacum types, 
Ranunculus type. Juniperus values may be higher • 

•••••••••••••••••••••••••••••• 4 

2. b) Plantago major/media present accompanied by some of the following: 
Urtica, Rumex acetosa type, Gramineae, Carduus, Caryophyllaceae, 
Trifolium, Polygonum aviculare, Ranunculaceae, Cruciferae and 
Umbe11 iferae • 

. ••.••.••.•. Permanent settlement 

4. a) Possibly increased Juniperus values. Herb pollen includes a 
selection of the following: Rumex acetosa type, Compositae 
Achillea type, Epilobium, Polygonum aviculare, Caryophyllaceae, 
Linnaea, Trientalis and Lycopodium annotinum . 

••••... Semi-permanent settlement 

4. b) Herb pollen includes a selection of the following: Compositae 
Taraxacum type, Ranunculaceae, Rubus type • 

.... Grazing in forest clearings, 

3. a) Only one tree species, Picea, has lower values. He,b pollen 
values remain relatively modest. Presence of Secale. Possible 
disappearance of Melampyrum and Linnaea and appearance of Epilobium. 
Some of the following may also be present: Trientalis, Rhinanthus 
type, Diphasiastrum complanatum • 

••••.• Slash-and-burn cultivation 
(Huuhtaviljely) 

3. b) All AP values lower. Herb pollen values may be quite high (up to 
80 % ~ P) 

.......••..•••............... 5 

5. a) Hordeum and/or Avena and/or Cannabis present. Great variety of 
herb pollen types including several of the following: Gramineae, 
Compositae Achillea and Taraxacum types, Rumex acetosa type, 
Polygonum aviculare, Spergula type, Stachys type, Cruciferae, 
Chenopodiaceae, Trifolium, Galium, Ranunculaceae • 

•.•.••..... Grain crops grown in 
permanent fields. 



5. b) Herb pollen values with a very high proportion of Gramineae 

•.••••••.•..•.•.•.••••..••.•• 6 

6. a) Gramineae accompanied by high values of Cyperaceae and/or Equisetum. 
Filipendula, Thalictrum, Rhinanthus type and Ranunculaceae may be 
present. 

. ....•••..•.... Natural meadows. 

6. b) Gramineae not accompanied by Cyperaceae or Equisetum, instead a 
range of herb pollen types (but not as varied as in Sa) including 
a selection of the following: Elymus repens, Rumex acetosa type, 
Compositae Achillea and Taraxacum types, Trifolium, Chenopodiaceae, 
Caryophyllaceae and Ranunculaceae . 

together with semi-permanent settlement so one 
would expect that indicators specific to these 
activites would be lacking. Pollen types which 
are mentioned in connection with these rather 
than any other activity include Epilobium, 
Trientalis, (admittedly rarely identified in pollen 
diagrams at all), Rhinanthus type and Rubus 
type and certainly none of these appear in the 
trap collections. It would appear, therefore, that 
the pollen record fairly truthfully reflects the 
type of activities being practiced in the region 
and there are no obvious inconsistencies be
tween the predicitons and the real situation. In 
order to look at this in a little more detail the 
influx values cm,2 year' l of just these indicator 
species are illustrated in Fig. 15. Those species 
on the left are ones which can be regarded as 
reflecting forests and those on the right are spe
cies of natural meadows. The species in the cen
tral part of the diagram, in contrast. are those 
associated with settlement and cultivation. With 
the exception of Gramineae and Cyperaceae the 
values involved are very low. very few species 
being recorded at more than 20 grains cm,2 
year'l. As has been stressed in an earlier pub
lication (Hicks 1985b) the open hill summits (tun
turi) and the vegetation types at the forest limit 
on these hills (including the birch important 
zone) tend to be characterized by higher pollen 
influx generally because they function as open 
elevated 'trapping' areas within the sea of forest. 
As Fig. 15 shows, this feature is also seen for the 
cultural indicators . However, there are some ex
ceptions the most obvious of which is the pine 
dominated site Ii IX which has highest values of 
a number of indicator types. Knowing the exact 

• . • • • . . . • . . . . . . Sown hay fie Ids. 

location of the pollen traps the pattern of influx 
values recorded in Fig. 15 suggests that there is a 
correlation between pollen influx and the dis
tance from source and certainly this is what one 
would expect. To test this the values are re
drawn such that the total influx of indicator spe
cies recorded at each site is plotted against the 
distance of that site from the source of the activ
ity (Fig. 16). Two aspects which are very easily 
measured from the basic maps are considered. 
namely settlement and fields. The measurement 
is a crude one in that the distance is that to the 
nearest dwelling or field in a direct line and does 
not take into account the intervening terrain or 
vegetation neither does it distinguish between a 
site which is a set distance from one single house 
or field and one which has a large number of 
houses or fields at the same set distance. The 
pollen types included in each calculation are di
vided into two groups, the first. that which is 
shaded black, comprises species which. on the 
basis of table II, are associated only with field 
cultivation or settlement respectively. The 
second group includes all pollen types which fall 
into both categories and are therefore 'ambi
guous' as indicators. The length of this part of 
the column for any trap locality is therefore the 
same in both of the diagrams in Fig. 16. This 
column is, however, shaded so that for the set
tlement diagram the amount of Rumex acetosa 
type is shown and for the field diagrams the 
amount of Ranunculus. These are the two major 
pollen producers in the 'ambiguous' group and it 
is felt that Rumex acetosa type is perhaps more 
indicative of settlement and Ranunculus of fields 
but this is a subjective assumption. 
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The pollen types concerned are : 

Settlement: Urtica. Plantago major/media. 
Umbelliferae. 

Fields: Cerealia, Cannabis/Humulus. Com-
positae Achillea and Taraxacum types, 
Chenopodiaceae, Stachys type, Galium. 

Both fields and settlement 'ambiguous': 
Rumex acetosa type, Ranunculus. Caryophyl
laceae, Trifolium. Cruciferae. 

The settlement indicators do not show any 
correlation with distance from sampling site. 
With the exception of trap Ii IX total values 
remain below 45 grains cm-2 year-I and for the 
pollen types primarily associated with settlement 
below 20 grains cm-2 yea(l. All sites except Ou 
XVIII are more than 0.5 km from the nearest 
dwelling and Ou XVIII itself is situated in dry 
pine forest in the Oulanka valley on a terrace 

above the university field station which repre
sents a slightly different type of settlement from 
the farms of the area . It would seem, therefore, 
that these indicators are part of the general re
gional pollen rain and are in quantities too low 
to pinpoint the location of any particular 
dwelling. 

The field indicators suggest a slightly better 
relationship with distance. Given that neither 
the pollen types nor the fields have been catego
rized with respect to hay or grain production so 
that the relationship is a crude one, if only the 
field pollen types (black in the columns) are con
sidered, and if the open summit sites, which as 
indicated form a special situation, are dis
counted then the overall trend is one of decreas
ing values with distance . More significant , 
however, are the relatively high values for trap 
Ii IX. This trap is situated in pine forest but 
within 200 m of a large field and has a similarly 
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large field within 400 m on the other side, in 
contrast to Ii X which is 250 m upslope of a large 
field but in denser spurce forest with no other 
fields nearby. Both the field indictors and the 
field/settlement indicators at Ii IX are greater 
then at any other trap. Since the settlement in
dicators for this trap are very low it seems 
reasonable that the 'ambiguous' indicators rep
resent field rather than settlement in this case. 
Certainly the nearest dwelling is 2.5 km distant. 
This would also explain the anomolous repre
sentation of Ii IX in the settlement diagram in 
Fig. 16. 

The material is scanty but would suggest that 
pollen influx of the group of species representing 
cultivated fields at 80 grains cm-2 year-lor more 
would suggest the presence of fields within 200 
m but that values of around 20-40 grains cm-2 

year-I represent the general regional pollen con
tribution. 

This assessment of the pollen trap results sug
gests that the grouping of pollen types given in 
Table II and in the key in Table III is significant 
but that the quantity of pollen involved is very 
small and any major expression in the pollen 
assemblage is only achieved at distances of a few 
hundred metres at the most from the site of the 
activity. This is in keeping with the calculations 
of Tauber (1977). Bearing those facts in mind it 
is then possible to look at the fossil pollen dia
grams to see if all 5 phases distinguished in table 
I can be seen. 

Five different pollen diagrams are presented 
(Figs. 17-21), two from relatively low-lying 
mires, one from a small pond and two from hill 
summits. Between them they cover both a range 
of situations and a range of sediment types . 
Three of the diagrams have been published pre
viously but in a different form and a different 
connection (Hicks 1974, 1975, 1976) and two are 
presented here for the first time. All are fur
nished with 14C dates and so, with the exception 
of Periilampi for which the 14C dating is obvious
ly inconsistent (see the author's comments in 
Jungner and Sonninen 1983), only the upper 
parts of the diagrams covering the historical 
period considered here are illustrated. The loca
tion of the various sites is shown in Fig. 13 and a 
brief discription of each follows . 

Kangerjoki 
This is a small mire at c. 288 m a.s.1. formed in a 
depression between drumlins. It has been partially 
drained by ditching. The surface vegetation is domin
ated by cotton grass, sedges and horsetails with junip
er and dwarf shrubs. The surrounding forest contains a 
fair proportion of spruce but a ridge covered with pine 
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and a strip of birch and alder along the stream. 
Kangerjoki, also border onto the mire. At present 
fields occur on all sides the nearest being some 300 m 
away. In 1730 there was a dwelling 7 km to the S.S.E. 
(Fig. 4) and by 1790 three dwellings about 2.5-3.0 km 
to the N. (Fig. 6). Now the nearest dwelling is 600 m 
to the N.W .. The pollen diagram is iIIustred in Fig. 17. 

Siirkikangas 
This strip of mire lying at c. 260 m a.s.1. is part of a 
larger mire complex to the west of Kuusamojiirvi. It 
has not been drained and supports a surface vegetation 
of cotton grass, sed~es and dwarf shrubs. It is sur
rounded on three Sides by young pine forest with 
spruce being present in the forest further away. At 
present fields occur to N.E.E. and S.E. but not at all 
on W .. The nearest is 0.5 km away . In 1730 the house 
of the local officials was situated within 2 km to E. 
(Fig. 4) and in 1790 there were additional dwellings 
further south along the shore of Kuusamojiirvi about 
2.5-4.0 km distant (Fig. 6) . Now the nearest dwelling 
is 700 m to N.N.W .. The pollen diagram is illustrated 
in Fig. 18. 

Periilampi 
This small pond which connects with the lake . Kuusa
mojiirvi , and is within the delta area of the stream 
flowing from the lake, Kolvanki. to Kuusamojiirvi is 
situated actually within the village of Kuusamo. At 
present it is fringed by reeds and sedges. birches and 
willows, and is rapidly infilling. It must have been 
affected by the lowering of lake levels carried out in 
1800's (Fig. 11). Fields are situated on the N. and W. 
sides within 50 m of the lake shore . The nearest dwell
ings in 1730 were 8-9 km to N. (Fig. 4) but by 1790 
there was a dwelling about 2.5 km to S. (Fig. 6) and 
now there are numerous houses within 100 m to N .. 
The pollen diagram is illustrated in Fig. 19. 

Rukatunturi 
This is a shallow peat deposit on the summit of one of 
the highest (tunturi) at c. 460 m a.s.1.. The hill rises 
above the forest limit and at the time of sampling 
(1969) the surface vegetation was dominated be dwarf 
shrubs. The Ru Xlllb pollen trap has its location at 
this site. The hill forms the centre of a famous winter 
sports area and summer hiking rendezvous and in re
cent years has come under such heavy use that the 
vegetation of the site and even the whole peat deposit 
have now completely disappeared . The nearest fields 
are 1.2 km to N.W. on the shore of the lake. Talvijiir
vi, at the foot of the hill some 180 m below the site. In 
1730 the nearest dwellings were some 12 km away 
(Fig. 4) and by 1790 some 5 km to S. (Fig. 6) . The 
nearest dwelling now is the hotel which is 0.5 km away 
but 110 m below the sampling site . The pollen diagram 
is illustrated in Fig. 20. 

Konttainen 
Like Rukatunturi this site is also a shallow peat de
posit on the summit of a hill but at the other end of 
the same range. This summit is at 430 m a.s.1. but 
unlike Rukatunturi does not rise above the forest 
limit. The wet depression from which the samples 
came is dominated by dwarf birch and Rubus cha
maemorus with sedges. cotton grass and dwarf shrubs. 
and is surrounded by an open forest of stunted pines. 
spruces and birches. This is also the site of pollen trap 
Ko III . The nearest fields are 2.2 km to E.S.E. and 



some 110 m below. Dwellings existed some 8-9 km to 
N.W. in 1730 (Fig. 4) and within 5 km to N. in 1790 
(Fig. 6). Today the nearest farms are over 3 km away. 
The poJlen diagrams is iIlustred in Fig. 21. 

By comparing the positions of the sampling 
sites and the dwellings in 16th-18th centuries 
(Figs. 3, 4 and 6) it is obvious that none were 
close enough to record evidence of settlement 
during those periods. It is unknown precisely 
where the slash-and-burn clearings were located 
at this time but with a total population of only 
1571 in 1760, the end of phase 2 (Table 1, Fig. 
2), it is unlikely that any effect of either settle
ment or cultivation will be recorded in the pol
len diagrams at anything more than the regional 
level, and that only slightly. By the end of phase 
3 the pressure on the land is much greater but 
probably still not in the vicinity of anyone sam
pling site unless a slash-and-burn clearing 
chanced to be located close ,by. One would ex
pect, however, that the lowering of the level of 
Kuusamojarvi and its associated small lakes and 
ponds in 1806 would be recorded at Periilampi 
which falls within this complex. Similarly the in
creasing pressure on natural meadows for hay 
during both phase 3 and the following phase 4 
should show up clearly in the two mire sites, 
Kangerjoki and Sarkikangas, particularly if they 
were areas which were either flooded by dam
ming or burnt. Permanent field cultivation in
creases during phase 4 and, if it is assumed that 
the earliest fields were in similar positions to 
part of the present day fields, in that the field 
area has been expanded and added to rather 
than abandonned and new ones cleared in quite 
different places, then it is to be expected that 
phase 4 will show up much more clearly at Perii
lampi and Kangerjoki and perhaps Siirkikangas 
and least well at the hill-top sites of Rukatunturi 
and Konttainen with the difference that Ruka
tunturi being a higher, more open summit will 
record the regional situation more clearly than 
Konttainen. 

The situation in phase 5 is sufficiently diffe
rent that it should be clearly distinguishable in 
all the diagrams at the same sort of scale as in 
the pollen trap results and in the case of Perii
lampi and possibly also Kangerjoki. in an ob
vious wasy. However, the time period involved 
is very short only some 20 years since the grow
ing of hay on ditched peatlands began in 1950's 
and the pollen samples were collected in 1970·s. 
Kangerjoki is just one of these mires which were 
ditched but in the process of ditching the surface 
layers of peat have naturally dried out so the 
most recent pollen assemblage may be lost . For 

the other mire sites the sediment has continued 
to grow up until the time of sampling but if the 
rate of accumulation is very slow then the size of 
sample (1 cm3 in all cases) may be too large to 
distinguish such a short time interval. For all 
sites pollen concentration values are available 
but no attempt is made here to calculate either 
rate of sedimentation or pollen influx for the 
historical period because there are so many vari
ables to be taken into account . Analysis will, 
therefore, for now be based on pollen percen
tages and the pollen influx aspect will be dealt 
with in a later publication . 

With this framework in mind the pollen dia
grams can be critically examined and the key 
outlined in Table III applied. 

Kangerjoki (Fig. 17) 

The 14C date at 13-15 cms depth of 240 ± 70 
B.P. (Hel-317) in its uncalibrated form gives a 
possible age to the 14 cm horizon of between 
A.D. 1640 and 1780 which provides a control 
point. From the details outlined above one 
would expect no evidence from phase 1 and little 
or no evidence from phase 2 but definite evi
dence from phase 3 which would include slash
and-burn cultivation of rye, some field cultiva
tion of barley, the gathering of hay from natural 
meadows and permanent settlement. The first 
indicators appear at 14-15 cms depth with the 
presence of Rumex acetosa type and Cerealia 
and just perceptibly lower values of Picea. This 
could be the end of phase 2 or the beginning of 
phase 3 and the 14C date suggests the former. 
One could interpret the Rumex acetosa type pol
len as indicating settlement and the Cerealia as 
slash-and-burn cultivation somewhere in the re
gion but at a considerable distance from the 
sampling site. By 12-13 and 9-10 cms depth 
the Rumex acetosa type is joined by Urtica and 
the Cere alia by Cannabis/Humulus type, 
Galium, Cruciferae and Ranunculus and after 
this horizon the forest indicator Melampyrum 
disappears. These represent more widespread 
settlement and cultivation of crops now also in 
permanent fields and must refer to phase 3. 
Most of these indicators are still present at 4-5 
and 6-7 cms depth and Chenopodiaceae is addi
tionally recorded but more significant are the 
high Cyperaceae values . An increase in this 
natural meadow indicator must reflect the flood
ing of the bog surface to produce better hay and 
therefore represent phase 4. In the topmost sam
ple 0-1 cm depth all indicators are lacking and 
there is evidence for increased forest growth . 
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This must represent the most recent period with 
the ditching of the bog and the spread of pines 
onto the surface. The surface peat has been 
sufficiently affected by drying out that phase 5 is 
not in itself recorded. In an earlier publication 
(Hicks 1976), a line indicating the beginning of 
Finnish settlement was drawn at just below 10 
cms depth, the point at which the greatest num
ber of indicators are recorded. In the light of this 
new approach it is now obvious that this horizon 
represents the time by which settlement is be
coming well established and the first farmers 
actually arrived some time earlier. In this way it 
has been possible to refine the earlier interpreta
tion. 

Siirkikangas (Fig. 18) 

This diagram has fewer indicators and their 
occurrence is more sporadic than in the Kanger
joki diagram which is in keeping with the site 
being more peripheral to the areas of activity. 
Urtica is present at an early stage. around A.D. 
1140 on the basis of the uncalibrated 14C date 
and occurs again at 11-12 cms depth. after 
which there are also occurences of Rumex aceto
sa type. These must indicate the presence of set
tlement somewhere in the general region. The 
only Cerealia grain is recorded at 7-8 cms depth 
but Cannabis/Humulus pollen appears before 
that (9-10 cms depth) and so one must conclude 
that this represents a period during which cul
tivation in permanent fields was practised. There 
are no records of Melampyrum. Linnaea. Epilo
bium or Cruciferae which could indicate slash
and-burn cultivation and fluctuations in the 
Picea curve are more in relation to fluctuations 
in the Cyperaceae curve than anything else. One 
can conclude that huuhtaviljely was not prac
tised close to the site probably because the sur
roundings are largely mires. The continued pre
sence of high values of Cyperaceae and relative
ly high Gramineae together with Filipendula and 
Menyanthes show that the site has always had a 
natural meadow vegetation and indeed the stra
tigraphy confirms this. Unlike Kangerjoki there 
has been no incentive to flood this mire. nor has 
it been drained and so the pollen representation 
remains constant throughout. It is not. therefore 
possible to say whether hay was gathered from 
here or not. The topmost sample is at 1-2 cms 
depth and so the most recent period correspond
ing to phase 5 is not illustred at all. In this dia
gram, therefore, only a general phase 3-4 can 
be distiguished. In the earlier publication men
tioned above (Hicks 1976). on the basis of the 
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14C date of 810 ± 120 B.P (Hel-631) and assum
ing a constant rate of peat accumulation be
tween the dated horizon (16 cms) and the sur
face, a line indicating the arrival of Finnish far
mers c. 300 years ago was drawn at a depth of 6 
cms. Now, by looking at the pollen indicators in 
this more detailed manner and taking into 
account the fact that the upper 11 cms of the 
sediment is less humified than that be low 11 
cms depth and consequently likely to have 
accumulated more rapidly. it is possible to refine 
the interpretation of this diagram. too. and show 
that 300 years B.P. level must be lower down . 

Periilampi (Fig. 19) 

This diagram is much more difficult to interpret. 
A wide range of pollen types are present and 
both settlement and cultivation indicators occur 
sporadically throughout with forest plants being 
represented in the central portion. The earliest 
Cerealia grain appears at a depth of 605.5 cms 
(the depths are measured form the surface of the 
pond ice at the time of sampling) and the I~C 
date from the length of core from 598 to 609 cms 
is 1970 ± 140 B.P. (Hel-1238) i.e. 20 B.C. (un
calibrated). However. this date. like the one 
higher up the profile is considered unreliable 
and likely to be too old. 

The whole length of sediment is extremely 
poor in organic material so that in both cases the 
section dated covers an undesireably long length 
of core and therefore the dates are not specific 
to any precise horizon. In addition the high 
mineral content of the sediment and the pre
sence of sandy bands. including a much thicker 
sandy band between 564 and 561 cms depth. in
dicates a high amount of inwash. Although at 
present the pond has no direct inflow it does lie 
within the delta area of the stream which flows 
from Kolvanki to Kuusamojiirvi and may very 
well receive quite considerable amounts of mate
rial during spring flood conditions. for example. 
The small quantity of organic matter on which 
the 14C dates were counted could. therefore. 
contain a fairly high proportion of organic mate
rial washed in from the surroundings and the 
pollen assemblages. too. could have a washed-in 
component. The samples were taken through 
the ice with a Livingstone borer and the topmost 
horizons. being water saturated. were too loose 
to be sampled . An unknown length of sediment 
in the region of 30-40 cms therefore exists 
above that illustrated in the diagram. 

In interpreting the pollen diagram. therefore. 
various aspects of the sediment core and the 
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sedimentary environment must be taken into 
consideration. Firstly that the top of the core is 
missing, secondly that the sediment may include 
older material inwashed from the surroundings. 
and therefore the 14C dates are probably too 
old, and thirdly that the pollen concentration 
curve (not illustrated here) shows noticeably 
lower values from a depth of 580 cms upwards 
suggestive of more rapid sediment accumulation 
in the upper part of the diagram. This latter fea
ture would be in keeping with the much sparcer 
incidence of indicators in this section of the dia
gram. That changes are taking place within the 
pond at around this time is also indicated by a 
distinct drop in the percentage presence of 
Pediastrum species at 570 cms depth. 

If the key in Table III is applied then a fall in 
Picea pollen accompanied by the appearance of 
Cerealia is seen at 605.5 cms depth and this is 
quickly followed by Cannabis/Humulus type 
accompanied by Galium and Rammculus sug
gesting cultivation in permanent fields. A second 
occurrence of Cerealia with Epilobium. Galium 
and Ranunculus is recorded at 584.5 ems depth 
which could partly be interpreted as indicating 
slash-and-burn cultivation but is not completely 
convincing. Picea values do not drop significant
ly at this point. Plantago major/media. as an in
dicator of settlement. is recorded at 600.5 ems 
depth, Rumex acetosa type from 597 ems and 
Urtica from 582.5 ems. Umbelliferae is consis
tently present from the lowermost samples but 
cannot alone be regarded as particularly indica
tive. The natural meadow pollen types are pre
sent at low values throughout. Though most of 
the lowering of lakes in the region took place 
towards the end of 19th century Kuusamojiirvi 
was lowered much earlier. in 1806. and this 
lowering must also have affected Periilampi. 
One would expect this to be reflected in the pol
len diagram in terms of increased Cyperaceae. 
Gramineae and Equisetum values. This is not 
the case but it is tempting to regard the thicker 
sandy layer at 564-561 ems depth as relating to 
the lowering of lake level. or at least to man 
disturbing the local environment. 

One is forced to conclude that the pond is a 
poor site for recording the various phases of in
terference despite its ideal situation close to the 
centres of activity. Because of the sedimentary 
environment the pollen record is disturbed and 
it is not possible to distinguish different pollen 
assemblages and correlate them with different 
historical phases in the same way as it is at 
Kangerjoki, for example. Two tentative hori
zons are indicated in the diagram. one for the 
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commencement of phase 3 and one for the lake 
lowering of 1806, but these are then completely 
at variance with the 14C dates. If these horizons 
are in fact correct then the rate of sedimentation 
implied is very high. 

Rukatunturi (Fig. 20) 

This diagram has dear indications of slash-and
burn cultivation which. considering its hill top 
situation, shows that the incidence of huuhta
viljely had reached a sufficiently high density to 
be clearly recorded in the regional pollen rain. 
At a depth of 7-8 ems Picea values fall. the 
forest plants Melampyrum and Linnaea dis
appear, Cere alia appears and Gramineae values 
increase. At the same time Rumex acetosa type 
appears and Chenopodiaceae is also present. 
This horizon is. therefore. correlated with phase 
3. The only indicators recorded just prior to this 
are Plantago lanceolata which is considered as 
being long-distance transported and Chenopo
diaceae and Taraxacum type. Samples from 1-6 
cms depth are likely to record phase 4 since Can
nabis/Humulus type is present but phase 5 must 
fall within the very top cm since the wide range 
of pollen types associated with present day con
ditions is not recorded. It should. however. be 
borne in mind that their representation in the 
pollen trap at this site (Ru XllIb) is far less 
pronounced than in the adjacent more exposed 
Ru XIII trap (Fig. 14). Picea values increase 
slightly at 1-2 cms depth which perhaps reflects 
the cessation of spurce felling in the latter half of 
19th century. As in the case of the Kangerjoki 
diagram, in an earlier publication (Hicks 1976) 
the arrival of Finnish farmers in the Kuusamo 
area was marked on this diagram at a level 
which is now seen to correspond rather to the 
period of more intensive exploitation. 

Konttainen (Fig. 21) 

Pollen types indicative of human interference 
are particularly sparce in this diagram . This is 
due to a number of factors. Firstly the location is 
remote from the sites of activity and has always 
been so. Secondly. although a hill summit it is 
forest covered and. therefore. does not act as an 
open 'trapping' area in quite the same way as. 
for example. Rukatunturi and the sampling site 
itself is in a depression and well sheltered . 
Thirdly the sampling interval in this diagram is 
much wider for the period in question than in 
the other diagrams so that significant horizons 
may not be recorded. However. the appearance 
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Table IV Pollen representation of each of the historical phases indicated in figure 2 and Table I. 

Means of livelihood and intensity of 
land use (As in Fig. 2 and Table I) 

Phase 1 
AD 1500 - 1676 
Hunting and fishing. A few reindeer 
and sheep pastured. Semi-permanent 
settlement - only two winter villages 
(Fig. 3). Taxable population c. 25 
persons. 

Phase 2 
AD 1676 - 1760 
Slash-and-burn cultivat ion of rye and 
reindeer herding. More permanent 
settlement, some 37 holdings (Fig. 4) 
by the end of the period with a 
population reaching 1571 in 1760 

Phase 3 
AD 1760 - 1830 
Slash-and-burn cultivation of rye and . 
reindeer herding continue accompanied 
by some field cultivation of barley 
and the keeping of cows and sheep 
(Figs. 5 and 7). Hay gathered from 
natural meadows, spruces felled for 
lichen and pines for bark. 
Permanent settlement with at least 
200 holdings (Fig. 6) and a 
population increasing to 3728 
by 1830 

Phase 4 
AD 1830 - 1950 
Barley grown in permanent fields and 
later also rye and potatoes (Fig. 9). 
Increasing numbers of cows and 
sheep kept and reindeer herded 
(Fig. 10). Hay gathered from 
natural meadows and the area of 
these artificially improved by either 
damming, burning or lower lake 
water levels (Fig. 11). Spruces 
still felled for lichen and birch leaves 
gathered for additional fodder. 
Population increasing to 10,500 by 
1910 (Fig. 8). 

Phase 5 
AD 1950's - present 
Some barley grown. Hay cultivated 
in permanent fields, especially those 
drained from mires. Field area, 
however, <3 % of the total land 
(Fig. 13). Cows kept and reindeer 
herded. Population at its maximum 
of 20,913 in 1968. 

Example in pollen diagrams 
within 200 m of >200 m from scene of 
scene of activity activity 

Peralampi from c. 
564 cms depth with 
respect to the lower
ing of lake, Kuusamo
jarvi, in '1806. The 
evidence is rather in 
terms of increased 
mineral influx and 
disturbance of the 
pollen rain. 

Kangerjoki 4-7 cms 
depth, with respect 
to the artificial 
production of 
natural meadows 
by damming and 
flooding. 

Trap Ii IX with 
respect to cultivated 
fields 

(Expected records even 
in regional pollen rain 
are very slight.) 

Kangerjoki 14-15 cms 
depth. 

Kangerjoki 8-14 cms 
depth 
Sarkikangas c. 7-10 cms 
depth 
Rukatunturi 7-8 ems 
depth 

Kangerjoki 1-8 cms 
depth 
Sarkikangas c. 1-7 cms 
depth 
Rukatunturi 1-7 cms 
depth 
Konttainen 1-5 cms 
depth. 

The pollen traps 
Kangerjoki 0-1 cms 
depth. 

81 



and grouping of the pollen types is in keeping 
with both the site location and the historical re
cords. Indicators of cultivation and settlement 
appear at 4-5 cms depth which is here taken to 
correspond to phase 4. As at all the mire sites 
the uppermost sample does not correspond in 
expected pollen terms to phase 5 nor are there 
as many indicators present as are recorded in the 
pollen trap for this site (Ko Ill. Fig. 14). One 
must conclude that the time resolution of this 
type of deposit is insufficient to record the most 
recent happenings. 

The relationship between the 5 historical 
phases and their expression in the pollen dia
grams is summarized in Table IV. 

Conclusions 

The material presented here demonstrates that 
various different types of human interference 
with the landscape can be distinguished in the 
pollen record but that the amount of evidence is 
very small. The pollen occurrences are in such 
tiny percentages that if these were diagrams 
from further south they would be discounted as 
unreliable and insignificant. That even these tiny 
percentages are significant. however. is shown 
by the modern pollen rain results . The extent of 
farming at the present day is available for any
one to observe and yet even this amount of 
farming (fields cover some 2.7 % of the land 
area). which is considerably more than was prac
tised in the past (though. admitedly being quite 
different in character from huuhtaviljely). is re
corded in the regional pollen rain at values of 
0.5-1 % L P or even less for individual pollen 
types. The northern boreal forests with their 
high-pollen producing species (primarily birch 
and pine). present a distinctly different environ
ment in terms of pollen sedimentation. This 
should be remembered when interpreting pollen 
diagrams from further south which contain 
boreal phases. 

Given that the pollen representation of indica
tive species is on a very small scale it is neverthe
less possible to distinguish different types of 
activity. These can rarely be characterized by 
one pollen type alone but rather by a grouping 
of pollen types. Although Cerealia pollen gives 
an indisputable indication of cereal cultivation 
other activities such as permanent settlement or 
growing hay in fields can only be deduced if a 
selection of key species are recorded. It is. 
however. unusual to find that every indicator 
type of a particular activity is present. Repre
sentation is primarily at the regional level since 
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it appears that a sampling site must be within c. 
200 m of a particular activity for it to be strongly 
recorded in a pollen diagram. Since it is the re
gional pollen rain which is being recorded and 
since this may represent the area within a 10-20 
km radius of the sampling site the pollen indica
tors rarely represent just one type of activity but 
rather all the acitivities which are being prac
tised in the region at that point in time. For this 
reason one cannot expect to be able to disting
uish closely related activities at this level (e.g. 
cereal fields from hay fields). Again such a dis
tinction is only possible if the sampling site is 
very close to the activity in question . Converse
ly, of course. if one activity is unambiguously 
and strongly represented in a pollen diagram 
one can be fairly certain that it was practiced 
within c. 200 m of the site. Because the record is 
generally in terms of the regional pollen rain it is 
also true that the intensity of any activity within 
the region will have to reach a certain level be
fore it is recorded at all. Something of this is 
seen in the difference between the records of 
phases 2 and 3 in the pollen diagrams presented 
here . This question of scale is quite significant. 

In contemplating the scale of an activity and 
the distance between it and the sampling site 
pollen influx values can be of great use. 
Although this aspect is only lightly touched on 
here it does seem clear that there is an obvious 
threshold in pollen influx which is exceeded if 
the activity is local but not if it is regional and 
this is often obscured in the percentage pre
sentation of results. 

Another factor which will affect the way in 
which the indicator pollen types appear in the 
pollen assemblages is the nature of the sampling 
site and the type of sediment. The sampling site 
will affect the pollen record such that small shel
tered sites will receive much less regional pollen 
than larger. exposed or elevated ones. The sedi
ment type is significant in that peat frequently 
gives a clear record. and occasionally a highly 
local one if the mire itself has been utilized by 
man, but the time resolution of peat samples 
may not be sufficient to distinguish phases which 
are of very short duration. On the other hand 
lake sediment has the potential for giving a more 
detailed time-scale. 'as would be the case with a 
lake containing annually laminated sediments. 
but is more susceptible to factors which com
pletely disturb the pollen record. such as inwash. 
Frequently. too. as human activity in the vicinity 
of a lake increases so does the inwash of mate
rial from the surroundings. 

The examples used here all come from the 



historical period which means that a strong con
trol can be exercised on the interpretation of the 
pollen record. The time of occurrence. intensity 
and distribution of activities is known and can be 
verifed and, therefore, the conclusions drawn in 
terms of indicator species, degree of pollen rep
resentation etc. have a fairly strong base . In an 
area where evidence is sparce it is only by setting 
out from this type of indisputable starting point 
that any confidence can be gained for interpret
ing earlier, unknown periods. 

The suggestions outlined here can be further 
refined. More precise details could be obtained 
by having pollen traps sampling the pollen influx 
within the man-made environments (as far as 
they exist today), by applying the suggested key 
(Table Ill) to sites carefully chosen to be located 
close to specific past activities and by sampling 
with great precision, counting to high pollen 
sums, indentifying individual pollen types to the 
most detailed level and calculating pollen influx. 

Once the features of the pollen key are con
firmed or refined it can be applied to the un
known sections of pollen diagrams with the pro
viso that at periods in the past the climate has 
been more favourable than for the historical 
period considered here and at those times other 
plant species, which today are at their ecological 
limit, may have been able to grow quite happily 
in the area. It should also be valid to apply the 
same key to other regions having a similar ecolo
gy i.e. spruce dominated forest areas at similar 
latitudes or similar forests at slightly more south
erly latitudes but higher altitudes. Only by using 
this sort of controlled approach. however. will 
pollen analysts be able to gain the confidence of 
their archaeological colleagues. 
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