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From the point of view of its settlement history, the town of Lahti 
is situated in an interesting position at the intersection of the areas 
of eastern and western influence within Finland. The area possesses 
archaeological finds dating back almost 9000 years. 
Detailed palynological analyses were carried out on sediments from 
two lakes located about 3 km apart to the east and north-east of the 
town. Those taken from Alasen järvi contain pollen indicative of 
local settlement from the Mesolithic period onwards, with a quan-
titative and qualitative increase during the Neolithic. The first 
Cerealia pollen dates from the early Iron Age, and the first pollen 
indicative of permanent agriculture is encountered at 525 ± 180 BP 
(St-6339) = AD 1425. 
The Joutjärvi diagram extends back as far as the transition from the 
Neolithic period to the Bronze Age, and is identical with that from 
Alasenjärvi in its indications of early settlement. On the other hand, 
this site in the immediate vicinity of Salpausselkä possesses earlier 
evidence of permanent agriculture, from 1025 ± 90 BP (St-6338) = 
AD 925, coinciding with the age of a cemetery site from the Viking 
period at the village of Ahtiala, east of Alasenjärvi. Although the 
artefacts found at this site are of an eastern style, the C^-date 
obtained does not point to the arrival of agriculture from that direc-
tion, for dates of 1380 ± 100 BP (Hel-509) and 1600 ± 150 BP (Hel-
403) (Vuorela 1975) have earlier been reported for the corresponding 
event about 80 km west of Lahti in the parish of Hattula, also im-
mediately adjacent to Salpausselkä. 

Irmeli Vuorela, Department of Geology and Palaeontology, Univer-
sity of Helsinki, Snellmaninkatu 5, SF-00171 Helsinki 17, Finland. 

Introduction 

The appl icat ions of pollen analysis in 
recent y e a r s have come to include a rchaeo-
logical and his tor ical research di rected at 
ever more res t r ic ted geographical areas 
(Hafs ten 1975, Hicks 1976, Salvesen et al. 
1977, Vuore la 1978). Wi th improved k n o w -
ledge of the cu l tu ra l indicators to be found 
in the mic rof lo ra of sediments (see K u k k o -
n e n & Tynn i 1970, 1972, Tolonen et al. 1976, 
H u t t u n e n & Tolonen 1977), pol len analysis 
in combinat ion w i th rad iocarbon da t ing has 
emerged as a re l iable means of inves t igat ing 
per iods in local se t t l ement his tory, the de-
ta i ls of which have previously been ascer-

t a inab le only f r o m archaeological f inds or 
ancient archives. The research r epo r t ed on 
here , which w a s car r ied out at t h e ins t iga-
t ion of the Municipal M u s e u m of Laht i , a ims 
to con t r ibu te to a p ro jec t concerning t h e 
se t t l ement h is tory of the P ä i j ä t — H ä m e a rea 
by s tudying two lake sites, A la sen j ä rv i lo-
cated to the nor th -eas t of Lahti , and J o u t -
järvi , located to the east . 

Archaeology and settlement history of the 
area 

The envi rons of Lah t i fa l l w i th in the 
archaeological ly ex t r eme ly in te res t ing a rea 
of Päijät-—Häme, the sou the rn pa r t s of which 
w e r e p robab ly set t led by the oldest cu l tu re 
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Fig. 1. Map showing the position of the sampling 
sites and the archaeological sites in the surround-

ings of Lahti. 

k n o w n in F in land , the Mesoli thic Askola 
cul ture , and all of which w a s a f fec ted by the 
la te r S u o m u s j ä r v i cul ture , a round 7000— 
4200 BC. Both these cu l tu res a re represented 
at the Ristola site, to the south of the town, 
for instance. The Porvoo r iver , which rises 
south of Lah t i and f lows into the Gulf of 
F in land , served as a m a j o r communica t ion 
rou te f r o m the coastal dis tr icts in land 
t h roughou t prehis tor ic t imes, and both the 
la rge n u m b e r of indiv idual S tone Age f inds 
in its h e a d w a t e r s and the re la t ive ly dense 
n e t w o r k of se t t l ement sites es tabl ished in 
the area (Fig. 1) point to the possibil i ty t ha t 
the a r ea has been one of cont inuous set t le-
ment . 

A n u m b e r of r ema ins f r o m the Neoli thic 
per iod have been recorded in t h e area. T h e 
C o m b e d - w a r e cu l tu re is best r epresen ted by 
a typica l Combed-ware pot appa ren t ly f i l led 
w i th Trapa natans nuts , f o u n d at Or imat t i l a 
to the south of Laht i . The f ind has yielded 
two dates : 5370 ± 140 (Hel-12) and 4840 ± 
190 B P (Hel-24) (Meinander 1971). Po t she rds 

f r o m the same cu l tu ra l period have been 
found at a r ich se t t l ement site on t h e no r th -
wes te rn shore of the lake Alasen jä rv i , no r th -
east of Laht i , b u t it has not been possible to 
da te these. Othe r impor t an t Neoli thic f inds 
include a r t e fac t s f r o m t h e sou th -wes te rn 
Boa t -Axe cu l tu re found at the vi l lage of 
Okeroinen, on the sou th -wes te rn edge of 
Lah t i itself, and a g rave of t h e same age 
containing a la rge n u m b e r of ar tefac ts , and 
also some Corded -ware sherds found at Ris-
tola, to the south of t h e town. In addi t ion 
to the above, over 30 sca t te red Stone Age 
s t ray finds, all s tone implements or pa r t s of 
such implements , a re recorded wi th in t h e 
par i sh of Hollola. 

The locations of p e r m a n e n t I ron Age 
dwel l ing sites, possibly villages, in the a rea 
are indicated by the dozen or so bur ia l 
mounds ident i f ied . I t is k n o w n t h a t du r ing 
this per iod se t t l ement spread to the n o r t h of 
Salpausselkä, in to the vicini ty of Vesi järvi . 
One of the larges t cemeter ies f r o m this per iod 
is located at Sa i rakka la , a vi l lage about 
10 k m west of Laht i . 

The m a j o r i t y of the ear ly hill fo r t s m a r k e d 
on the m a p da te back to the La te I ron Age, 
the t ime a t wh ich indicat ions of se t t l ement 
r eappea r a f t e r the at p re sen t unexp la ined 
lacuna in archaeological f inds corresponding 
to the Roman Iron Age. I t is t hough t impro-
bable t ha t t he r e rea l ly was an absence of 
se t t l ement dur ing t h e l a t t e r period, even 
though the f i r s t archaeological evidence of 
p e r m a n e n t dwel l ings goes back only to t h e 
Merovingian period, AD 550—800, and in -
cludes a r t e fac t s suggest ive of the es tabl ish-
m e n t of I ron Age peasan t se t t l ement in t h e 
region of Vesi järvi , e i ther in the f o r m of an 
ent i re ly n e w populat ion, or m o r e likely, as a 
resul t of n e w cu l tu ra l inf luences . At this 
per iod the Lah t i region lay a t the in tersec-
tion of the wes t e rn and eas te rn spheres of 
inf luence, for the g r ave f inds f r o m the 
Viking per iod discovered a t the vi l lage of 
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Aht ia la (itself a n a m e of Kare l i an origin), to 
the east of Alasen järvi , a re of the eas te rn 
type. 

T h e peasan t f a r m i n g se t t l ement a round 
Ves i jä rv i which began in the I ron Age con-
t inued almost up to t h e p resen t day, w i th 
i ndus t ry and i ts associated w a y of l i fe an 
ex t r eme ly recen t f ea tu re . T h e f i r s t f a r m e r 
to ti l l t he l and in t h e area of t h e p resen t 
t own of Lah t i is k n o w n to have done so at 
AD 1440 on the eas tern shore of Alasen jä rv i , 
b u t i t was only at the beginning of the p r e -
sent cen tu ry tha t the t own was founded . 

Sampling sites and methods 

Alasen j ä rv i (61°01'N lat., 25°45'E long.) is 
a lake of a rea approx. 2 k m 2 w i th its su r face 
level at 95 m a.s.l., s i tua ted about 5 k m 
nor th -eas t of Laht i , to t h e east of t h e ma in 
Laht i—Heinola road (Fig. 1). T h e largest 
areas of ag r i cu l tu ra l land border ing on the 
l ake a t p resen t a re s i tua ted to the n o r t h -
west and t h e east, and belong to t h e vi l lages 
of Aht ia la and Honkala . These have yielded 
a n u m b e r of s ignif icant archaeological f inds 
(cf. Fig. 1). The lake is n o w a d a y s su r rounded 
by deciduous t r ee s (Betula, Salix, Alnus), 
which separa te it f r o m the n e a r b y fields. 

J o u t j ä r v i (60°58'N lat., 25°43'E long.) is a 
small l ake of a rea approx . 0.3 km2 , located 
about 2.5 km east of the town cent re (see 
Fig. 1). I ts su r face is a t 110 m a.s.l. I t bo rders 
on the Sa lpausse lkä r idge to the south, and 
its o the r shores contain se t t lement and in -
dus t ry . The shores a re l ined w i th deciduous 
trees, bu t t he re is no agr icul ture . No a rchae -
ological f inds a re r epor ted f r o m the vicini ty 
of th is lake. 

T h e samples f r o m both of these sites w e r e 
t aken using a Livingstone borer in spr ing 
1977. The ma te r i a l composit ion of t h e sedi-
m e n t s was g y t t j a in the case of Jou t j ä rv i , and 
c l ay -gy t t j a for the uppe r 200 cm and clay 
at 200—250 cm in Alasen jä rv i . 

T h e pollen slides w e r e p r epa red by the 

K O H and acetolysis me thods (Faegri & 
Iversen 1964), w i t h t h e addi t ion of Lycopo-
dium spores for absolute pol len count ing 
(S tockmarr 1971). Bo th cores w e r e sampled 
a t in te rva l s of 5 cm and counted to a tota l 
of 1000 A P fo r t h e re la t ive pol len d iagrams. 

The resul ts a re p resen ted f i r s t in t h e f o r m 
of a genera l re la t ive pollen d i a g r a m r e p r e -
sent ing the overal l vege ta t iona l h is tory of 
the a rea (Figs. 2 and 4) and t h e n as an 'abso-
lu te pollen d iag ram ' depict ing t h e i n f lux of 
cer ta in cri t ical species (Figs. 3 and 5). 

Results 

Alasenjärvi. Isolat ion of the lake as a 
separa te bas in is c lear ly m a r k e d at the 
200 cm level by a s h a r p t rans i t ion f r o m clay 
to c lay-gy t t j a . T h e a rborea l pol len re la t ions 
suggest t h a t the whole prof i le represen t s 
a lmost 8000 years of development , the isola-
tion point occurr ing a r o u n d 6500 BP, or 
4500 BC. These es t imates a re obta ined by 
c ross - re ference w i th da tes of 7780 ± 1 1 0 B P 
for the spread of Alnus a t Varrassuo , to the 
west of Lah t i (Donner 1966) and of 6250 ± 
180 B P and 6760 ± 120 B P for the spread of 
Tilia in two ne ighbour ing parishes, As ikka la 
(Saarnis to 1971) and J a n a k k a l a (Tolonen & 
R u u h i j ä r v i 1976) respect ively. A f u r t h e r re l i -
able r e f e r ence po in t wou ld be t h e sha rp r ise 
in Picea a t a level of approx . 130 cm, the da te 
for t h e corresponding f e a t u r e at Varrassuo, 
4380 ± 150 B P (Donner 1966), also being 
appl icable to the p resen t d iagram. 

A new radiocarbon da te was obta ined f r o m 
the 10—20 cm level in th is d iagram, being 
the poin t at which changes in the pollen 
f lo ra toge ther w i th an increase in mine ra l 
ma te r i a l in the lake sediment a re suggest ive 
of the es tab l i shment of p e r m a n e n t agr i -
cu l tu re -based se t t l ement in the area. This 
gave a resul t of 525 ± 180 BP, i.e. AD 1425. 

The re la t ive ly cons tant r a t e of sed imenta -
tion impl ied by the da tes given above is such 
t h a t it wil l p e r m i t t h e events appear ing in 
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Fig. 3. Pollen frequency diagram for the principal arboreal and culture indicative species in Alasen-
järvi sediments. 

t he d i ag ram to be assigned direct ly to appro-
p r i a t e archaeological periods. The lowermost 
section of the profi le , w i th its increase in the 
pol len of the 'noble ' dec iduous trees, Corylus, 
Ulmus, Quercus and Fraxinus, and t h e f i rs t 
appea rance of some of these, is indicat ive of 
a s teady w a r m i n g of the climate, whi le the 
herbaceous species p resen t a t th is s tage are 
typical of m a r i n e shore conditions, f ea tu r ing 
la rge amoun t s of Gramineae , and also 
Chenopodiaceae, Artemisia, Filipendula and 
Myriophyllum. The presence of Typha, 
Nymphaea and Nuphar is s imi lar ly indicat ive 
of l i t tora l conditions. 

This per iod of cl imatic amel iora t ion cor-
responds archaeological ly to t h e Mesolithic 
per iod (7000—4200 BC), in which the act ivi ty 
of m a n was in genera l of a cha rac te r which 

would tend to p rese rve the n a t u r a l species 
relat ionships, so t ha t one cannot speak of any 
' indicator f lora ' . The occurrence of one 
sensi t ive indicator of fores t clearance, 
Pteridium, immedia te ly a f t e r the isolation of 
the basin gives reason to suspect some m e a -
sure of h u m a n act ivi ty in t h e area, a possi-
bil i ty wh ich is also suppor t ed by t h e disco-
very at Ristola, to the south of Laht i , of a 
dwel l ing site associated w i th the S u o m u s j ä r v i 
hun t ing- f i sh ing cul ture . T h e indicat ive role 
of Pteridium must , however , not be over -
es t imated, because it is an indicator of n a t u r a l 
fores t f i res as well . 

The Neolithic per iod (4200—1500 BC) gains 
a r a t h e r m o r e var ied and numer ica l ly m o r e 
s ignif icant represen ta t ion in the pol len dia-
grams. The cont inuous presence of Pteri-
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dium in association w i th Calluna m a y wel l 
denote pa r t i a l opening u p of t h e forests , 
whi le the s imul taneous appea rance of Urtica 
and Plantago major at the 145 cm level sug-
gest a m o r e p e r m a n e n t mode of se t t lement . 
F u r t h e r increases in the f lo ra then t ake place 
w i th the occurrence of f i r s t Rumex and 
Epilobium and la ter Cruc i fe rae and Lab ia tae 
pollen. These indicators, toge ther w i th the 
s imul taneous decline in the p ropor t ion of 
Picea pollen, a re signs of t h e react ion of the 
vege ta t ion to a modest amoun t of 'slash and 
b u r n ' cul t ivat ion, pe rhaps also w i th some 
grazing, dur ing the la te Neolithic. The possi-
bi l i ty of grazing is ra ised by t h e increase 
noted in Juniperus pollen a t th is s tage (cf. 
Vuore la 1975). 

Compar ison of th i s cu l tu ra l phase as a 
who le w i th the a rborea l pol len re la t ions 
shows it to occur du r ing the spread of Picea. 
Var ious theor ies have been p u t f o r w a r d 
concerning the connect ion be tween Neoli thic 
cu l tu re and the advance of spruce, and it has 
been proposed t h a t prehis tor ic m a n both 
encouraged this advance by his c learance 
act ivi ty and also h inde red i t ma in ly w i t h 
his use of f i r e (cf. Ta l l an t i r e 1977, H u t t u n e n & 
Tolonen 1977). Both theor ies appea r to a t t ach 
excessive impor tance to man , however , in 
v iew of the p robab le in tens i ty of se t t l ement 
at t h a t t ime, and also p e r h a p s overemphas ize 
the ex t en t of the phenomenon . One possibi-
lity, of course, is t h a t m a n m a y have t ended 
to f a v o u r the edges of the d is t r ibut ion a rea 
of spruce w h e n e v e r this could be done and 
to have avai led himself of t h e advan tages it 
o f fe red . 

I t is not possible to de t e rmine t h e l imits 
of the Bronze and Iron Ages w i t h accuracy 
in these d iag rams in the absence of specific 
dates, b u t the dates p resen ted above enable 
us to es t imate t h a t t h e f o r m e r m u s t cover 
t h e level 80—100 cm and the l a t t e r the level 
60—80 cm. 

The signs of a decl ine in se t t l ement activity, 

the a lmost complete d i sappearance of the 
indicator species, t h e drop in the amounts of 
Gramineae pollen and the concur ren t r e t u r n 
of spruce, to be found dur ing the Bronze Age 
(1 500—500 BC) a re in ag reemen t w i th t h e 
archaeological lacuna no ted above. The 
r e t u r n of t h e loss-on-ignit ion cu rve to the 
level it occupied at the beginning of the 
Neoli thic per iod is a f u r t h e r sign of a dis-
cont inuat ion in the work ing of the land. 

The signs of a recovery in se t t l ement in the 
Iron Ages (500 BC— AD 1 200) a re re la t ive ly 
weak , b u t still su f f i c ien t to provide evidence 
of the presence of a popula t ion t i l l ing the land, 
p r e sumab ly chief ly by the 'slash and b u r n ' 
technique, in the vicini ty of Alasen jä rv i . The 
combined occurrence at 60—70 cm of Hor-
deum, Rumex, Chenopodiaceae and Pteridium 
pollen, toge ther w i th an increase in G r a m i -
neae and a m a r k e d absolute decl ine in spruce, 
m a y be in t e rp re t ed as indicat ive of 'slash 
and b u r n ' cul t ivat ion. This does not neces-
sar i ly p resuppose t h a t the dwel l ing site was 
on the shore of this lake, however , bu t it m a y 
wel l have been some dis tance away, possibly 
close to t h e Viking cemete ry at Aht ia la , for 
instance. The absence of any indicators of 
ac tua l se t t l ement i l lus t ra tes wel l the local 
origin of the pol len in the sediment . 

The beg inn ing of p e r m a n e n t agr icu l tu re 
in the area, da ted by C1 4 to the Middle Ages 
(AD 1425), is re f lec ted in the pol len d i ag ram 
in the appea rance of Avena, Secale, Plantago 
lanceolata and Achillea and Cirsium types 
all for the f i r s t t ime, t h e l a t t e r t w o types 
including among t h e m a n u m b e r of weeds of 
cul t ivat ion. At t h e s a m e t ime one f inds an 
increase in some pol len types encounte red 
earl ier , no tab ly Rumex, Gramineae , Cy-
peraceae, Artemisia and Filipendula. T h e 
increase in t h e c learance of f ie lds for cul t iva-
tion is re f lec ted bo th in the amoun t s of 
mine ra l ma te r i a l washed into t h e lake basin 
(field erosion) and also in the occurrence of 
pollen of Calluna and Pteridium, bo th indi-
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cators of fores t clearance, a l though the n a t u r e 
of this clearance, most ly for p e r m a n e n t f ie lds 
r a t h e r t han sho r t - t e rm 'slash and b u r n ' 
areas, means tha t the la t te r species do not 
reach e i ther propor t iona l ly or absolutely the 
same levels as dur ing the la te Neolithic 
period. 

A react ion is s imi lar ly c lear ly observable 
in the propor t ions of the a rborea l pol len 
types, w i th an increase in Betula and Alnus 
at the expense bo th of the noble deciduous 
t rees and, especially, of Picea The s imul ta -
neous r ise in Juniperus pollen would ref lec t 
the common prac t ice of pas tu r ing the cat t le 
in the forests . 

J out järvi. T h e core f r o m J o u t j ä r v i r ep re -
sents a period of some 3000 years, as de te r -
mined main ly f r o m the curves for Picea and 
the Querce tum m i x t u m . The occurrence of 
Carpinus and Fagus f r o m the ve ry lowest 
sediments onwards s imi lar ly suggests t h a t t h e 
whole prof i le fal ls wi th in pollen zone IX. 
T h e f i rs t appearance of Carpinus pollen has 
been da ted to 2930 ± 120 B P = 970 BC at 
Lammi and 3790 ± 150 B P = 1840 BC at J a -
nakka la (Tolonen & R u u h i j ä r v i 1976). Even so 
the species can h a r d l y be said to have g rown 
in the area, b u t r a t h e r to have gained r e p r e -
senta t ion by v i r tue of long-dis tance t r a n s -
por t . 

In t e r m s of the archaeological chronology, 
the J o u t j ä r v i d i ag ram corresponds ma in ly to 
t h e Bronze Age and younger phases, so t ha t 
it m a y be seen as equ iva len t to the uppe r 
100 cm of the A la sen j ä rv i d iagram. This m a y 
be apprec ia ted most c lear ly by compar ing the 
respect ive curves for Corylus, Ulmus and 
Picea. The ex t r eme ly high pollen f igures 
indicated at the 50, 85 and 120 cm levels in 
Fig. 4 a re p r e sumab ly due to a technical 
e r ro r in the p repa ra t ion of the slides, and 
are of no s ignif icance for the vegeta t ion 
his tory. 

I t is d i f f icu l t to dis t inguish sa t i s fac tory 
boundar ies be tween the prehis tor ic per iods 

wi thou t recourse to a n u m b e r of r ad ioca rbon 
dates. A rough es t imate of t h e level corres-
ponding to the t rans i t ion f r o m t h e Bronze 
Age to the I ron Age at a round 500 BC, m a y 
be achieved on the basis of the one da te 
available, 1025 ± 90 B P (St—6338) = AD 
925, and t h e app rox ima te t imings fo r the 
even ts in the local fores t h is tory set out 
above. The level would be approx . 120 cm. 

The d i ag ram contains f e w signs of pre-
historic settlement, a l though the clear decline 
in the propor t ion of Picea amongst the AP, 
and the increase in Betula, toge ther wi th 
the occurrence of Urtica and Plantago lanceo-
lata, bo th h e r b species k n o w n to be indicators 
of h u m a n act ivi ty, to be f o u n d he re at a level 
of 115—125 cm, m a y wel l be associated wi th 
occupat ion du r ing La te Neoli thic t imes. These 
are p robab ly f ea tu r e s comparab le w i t h those 
f o u n d at 95—110 cm in t h e A la sen j ä rv i 
prof i le . 

Indicators of h u m a n act ivi ty a r e even less 
n u m e r o u s du r ing the Bronze Age. Ind iv idua l 
g ra ins of Chenopodiaceae and Urtica a re to 
be found, b u t in v iew of the lack of any o ther 
signs of local se t t lement , these m a y ve ry well 
resul t f r o m long-dis tance t r anspo r t and even 
if local, they would be suggest ive of a cu l tu re 
m o r e resembl ing tha t of the Mesoli thic 
hun t ing - f i sh ing peoples. 

The increase in the indicator f lo ra du r ing 
the Iron Age is res t r ic ted to a smal l n u m b e r 
of species. The appea rance of Avena pol len 
a t the 115 cm level is connected w i th the 
occurrence of Elytrigia f r o m the l a te Bronze 
Age onwards and the s imul taneous signs of 
increasing f ie ld erosion. T h e same phase also 
sees a decline in the p ropor t ion of Picea, 
point ing to exploi ta t ion of t h e fores ts for 
'slash and b u r n ' cul t ivat ion. These f ea tu r e s 
do not serve to indicate the presence of any 
t r u e Stone Age se t t l ement in the immedia te 
vicini ty of Jou t j ä rv i , b u t r a t h e r denote t h e 
pract ice of 'slash and b u r n ' cul t ivat ion in 
t h e su r round ing a reas of forest . 
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Fig. 5. Pollen frequency diagram for the principal arboreal and culture indicative species in Joutjärvi sediments. 

The 40—50 cm level f r o m which the rad io- s tage onwards tha t the pollen f lo ra in genera l 
carbon da te of AD 925 was obta ined rep - ref lec ts the presence of p e r m a n e n t se t t lement 
resents t h e Viking period, and it is f r o m this and agr icu l ture . At the same t ime a m a r k e d 
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increase m a y be noted in the mine ra l m a t e -
r ia l conta ined in t h e sediment . 

No deta i led analysis of se t t l emen t du r ing 
his tor ical t imes can be car r ied out based on 
this ma te r i a l f r o m J o u t j ä r v i , as t h e sampl ing 
in te rva l itself r epresen t s approx ima te ly 100 
years, b u t as a genera l observat ion one m a y 
point to the increasing propor t ion of Secale 
pollen t h roughou t the per iod up to about the 
19th century , m a r k i n g the heyday of 'slash 
and b u r n ' cul t ivat ion and the spread of 
set t led agr icu l tu re to the area. T h e n e w 
weed species to appear include Centaurea 
cyanus, Labia tae , Leguminosae and Cirsium, 
whi le Rumex and the G r a m i n e a e also in -
crease. In t h e A P re la t ions we f ind an in-
crease in the p ropor t ions of Alnus, Juniperus 
and Salix, th is be ing p r imar i l y a consequence 
of the graz ing of ca t t le in the fores t s (Hei-
k inhe imo 1915, Vuore la 1976). Othe r f ea tu r e s 
associated w i th the increas ingly f a r - r each ing 
in f luence of m a n include t h e comprehens ive 
decline in the p ropor t ion of the Querce tum 
m i x t u m , and t h e absence of Urt ica and Plan-
tago lanceolata bo th indicators of ear l ie r 
f o r m s of cul ture , f r o m the pollen spec t ra 
for the u p p e r m o s t samples . 

Summary of the results 

The resu l t s obta ined h e r e us ing pollen 
analysis a re in ag reemen t w i t h p rev ious in-
t e rp re ta t ions of the se t t l ement h i s to ry of the 
Lah t i a rea . T h e y thus unde r l ine t h e rel i -
abi l i ty of t h e me thod w h e n appl ied also to 
a reas w h e r e no prev ious in fo rmat ion on the 
se t t l ement h i s to ry is avai lable . 

T h e d i ag rams contain indicat ions of the 
S u o m u s j ä r v i cu l tu re a t A la sen j ä rv i and of 
middle and l a te Neoli thic se t t l ement a t bo th 
A la sen j ä rv i and J o u t j ä r v i . Both of these 
per iods a r e also documented in the a rchaeo-
logical records of f inds in the area. Scarcely 
any cu l tu ra l indicator pollen t raceab le to the 

Bronze Age is f o u n d in the profi les, and cor-
respondingly the f e w f inds f r o m this per iod 
poin t to t h e exis tence of a p r imi t ive f i sh ing 
cu l tu re a t most. The indicat ions of se t t le-
m e n t du r ing the I ron Age a re s imi lar ly weak, 
bu t they do ref lec t w o r k i n g of the land, l a r -
gely in the f o r m of 'slash and b u r n ' cul t iva-
tion, and thus denote a re la t ive ly s tab le f o r m 
of se t t lement . 

When da t ing events in his tor ical t ime by 
the rad iocarbon method one f r e q u e n t l y f inds 
t h a t the l imits of e r ro r s ta ted for t h e dates 
a re inconvenient ly wide. The da te of 525 ± 
180 BP, or approx . AD 1425 obta ined for the 
beginning of p e r m a n e n t agr icu l tu re a t Ala -
sen j ä rv i is never the less in ag reemen t w i th 
the his tor ical evidence and m a y easily be 
accepted as such. The broad l imits of e r ro r 
g iven in th is case a re d u e main ly to the high 
mine ra l ma te r i a l content of the sample . 

The corresponding da te fo r Jou t j ä rv i , 1025 
± 90 BP, i.e. approx . AD 925 fa l l s w i th in the 
Viking period, and t h u s coincides w i t h the 
es tab l i shment of the cemete ry a t Aht ia la . 
This resul t suggests t h a t p e r m a n e n t se t t le-
m e n t in the Lah t i a rea m a y h a v e been con-
f ined at f i r s t to the immedia t e vicini ty of 
Sa lpausse lkä itself and sp read to more ex -
tensive a reas only g radua l ly . This m a y 
never the less be mere ly a local f ea tu re , in 
v iew of t h e n a t u r e of t h e resul ts y ie lded by 
this research method. 

Acknowledgements — The author wishes to 
thank the Museum and Arts Committee of the 
Lahti Municipal Council for suggesting the topic of 
this paper to her and for a grant to cover the 
costs involved in the work. Thanks are also due 
to Dr. Matti Eronen and Dr. Hannu Hyvärinen 
for their assistance in the field work and Mrs. 
Riitta Virtanen for drawing the diagrams for pub-
lication. The manuscript was translated into Eng-
lish by Mr. Malcolm Hicks, M. A., and the C14-
datings were made at the Laboratory for Isotope 
Geology, Swedish Museum of Natural History, 
Stockholm. 



54 Irmeli Vuorela 

References 

Donner, J. J. (1966) The Late-glacial and early 
Post-glacial Pollen stratigraphy of southern 
and eastern Finland. Comm. Biol. Soc. Sei. 
Fennica 29 (9): 1—24. 

Faegri, K. & Iversen, J. (1964) Textbook of pollen 
analysis. Munksgaard, Copenhagen. 237 p. 

Hafsten, U. (1975) Mjosområdets natur- og kul-
turhistorie — slik avsetningene i myrer og 
tjern beretter. Norsk skogbruksmuseum. År-
bok 7: 25—61. 

Heikinheimo, O. (1915) Kaskiviljelyksen vaikutus 
Suomen metsiin. Reference: Der Einfluss der 
Brandwirtschaft auf die Wälder Finnlands. 
Acta For. Fennica 4: 1—264. 

Hicks, S. (1976) Pollen analysis and archaeology 
in Kuusamo, northeast Finland, an area of 
marginal human interference. Trans., New 
Series 1 (3): 362—384. 

Huttunen, P. & Tolonen, K. (1977) Human in-
fluence in the history of Lake Lovojärvi, S. 
Finland. Finskt Museum 1975: 68—105. 

Kukkonen, E. & Tynni, R. (1970) Die Entwicklung 
des Sees Pyhäjärvi in Süd-Finnland im Lichte 
von Sediment- und Diatomeenuntersuchungen. 
Acta Bot. Fennica 90: 1—30. 

— (1972) Sediment core from Lake Lovojärvi, a 
former meromictic lake (Lammi, south Finn-
land). Aqua Fennica: 70—82. 

Meinander, C. F. (1971) Radiokarbondateringar till 
Finlands stenålder. — Soc. Scient. Fennica 
Årsbok 47 B (5): 1—14. 

Saarnisto, M. (1971) The upper limit of the Fland-
rian transgression of lake Päijänne. Comment. 
Phys.-Math. Soc. Sei. Fennica 41: 149—170. 

A P P E N D I X 

Diatoms in the cores from the lakes Alasen-
järvi and Joutjärvi: a contribution to the 
study of cultural eutrophication. 
PENTTI ALHONEN 

It is genera l ly accepted t h a t cu l tu ra l eu-
t rophica t ion has led in m a n y cases to pe r -
m a n e n t changes in the l imnological s t a tus 
of a lake, and it has also been c la imed tha t 
the var ia t ions in the nu t r i en t s t a tus of m a n y 
lakes in F in land can be exp la ined ent i re ly 
in t e r m s of rap id eu t rophica t ion resul t ing 
f r o m the in f luence of h u m a n activity, in 

Salvesen, H. & Sandnes, J. & Farbregd, O. & Hal-
vorsen, A.-M. (1977) The Hoset Project. An 
Interdisciplinary Study of a Marginal Settle-
ment. N.A.R. 10 (1—2): 107—154. 

Stockmarr, J. (1971) Tablets with spores used in 
absolute pollen analysis. Pollen et Spores (4): 
615—621. 

Tallantire, P. A. (1977) A further contribution to 
the problem of the spread of spruce (Picea 
abies (L.) Karst.) in Fennoscandia. J. Biogeogr. 
4: 219—227. 

Tolonen, K. & Ruuhijärvi, R. (1976) Standard pol-
len diagrams from the Salpausselkä region of 
Southern Finland. Ann. Bot. Fennici 13: 155— 
196. 

Tolonen, K., Tolonen, M., Honkasalo, L., Lehto-
vaara, A., Sorsa, K. & Sundberg, K. (1976) 
The influence of prehistoric and historic land 
use on Lake Lampellonjärvi, South Finland 
(Summary): Luonnon Tutkija 80: 1—15. 

Vuorela, I. (1975) Pollen analysis as a means of 
tracing settlement history in SW-Finland. Acta 
Bot. Fennica 104: 1—48. 

— (1976) An instance of slash and burn cultiva-
tion in southern Finland investigated by pol-
len analysis of a mineral soil. Memo. Soc. 
Fauna Flora Fennica 52: 29—46. 

— (1978) Siitepölyanalyyttisiä tutkimuksia Lahden 
asutushistorian selvittämiseksi. Lahden Museo-
ja Taidelautakunta. Tutkimuksia 11: 1—17. 

Anon. (1976): Lahden kaupunkisuunnitelman muis-
tio, perusselvitykset. Kiinteät muinaisjäännök-
set. 

Manuscript received, April 4, 1978. 

which case l i t t le s ignif icance can be a t tached 
to the n a t u r a l eu t rophica t ion cycle wh ich 
appears as lakes age, and which is inde-
penden t of h u m a n agency (see Tolonen et al. 
1976). The p rob lem is scarcely to be solved 
as easily as this, however , and each case 
should be t r ea ted on its meri ts , a l though i t 
does seem tha t the sample lakes s tudied in 
the old-establ ished agr icu l tu ra l a reas of 
S o u t h e r n F in land show a course of eu t roph i -
cation c lear ly associated w i th se t t l ement 
du r ing the I ron Age (Hu t tunen a n d Tolonen 
1977; Tolonen et al. 1976). 

Dia toms are recognised as excel lent guides 
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to the env i ronmen ta l condit ions prevai l ing at 
the t ime of the i r deposition, and thus any 
changes in the n u t r i e n t s ta tus of a lake can 
be expected to be re f lec ted in the d ia tom 
s t r a t i g r aphy of its sediment . In th i s respect 
the pH ecology of the d ia tom f lo ra of a lake 
can prove a prac t ica l and reveal ing indicator 
of its typological progression, including the 
f e a t u r e of cu l tu ra l eu t rophica t ion (see Alho-
nen 1972, pp. 16—19 and t h e l i t e r a tu re cited). 

The purpose of this brief cont r ibu t ion is to 
examine the inf luence of the cu l tu ra l phase 
d is t inguishable in the pollen s t r a t i g r aphy of 
the two lakes in Sou the rn F in l and discussed 
above upon the l imnological typology of the 
lakes in quest ion. The in t e rp re t a t ion is t hus 
based on the occurrence of known indicator 
species wi th in the d ia tom succession. With 
this in mind, the species recorded in Table 1 
a re grouped according to the i r p H ecology. 

Results 

The resu l t s p resen ted in Table 1 a re ex-
pressed in the cus tomary w a y as percen tages 
of to ta l diatoms. A la sen j ä rv i is shown to have 
been to a g r ea t e r or lesser ex ten t ol igotrophic 
l imnologically pr io r to the inf luence of local 
agr icu l tu ra l activity, fo r the lower p a r t of the 
profi le , 20—60 cm, is domina ted by an aci-
d o p h i l u s p l ank ton charac ter ized by Melosira 
distans va r . lirata and Tabellaria fenestrata, 
as de t e rmined f r o m the i r p ropor t ions of tota l 
diatoms. The increase in the p ropor t ion of 
a lkal iphi lous p l ank ton to 45 °/o at a dep th of 
15 cm, on the o ther hand , points to the onset 
of the eu t rophica t ion progression. Here the 
character is t ic f o r m s a re Cyclotella comta, 
Melosira italica and M. distans va r . alpigena, 
even though Melosira distans var . lirata still 
accounts for 24 °/o of the tota l f lora . This 
change para l le l s the beginning of the con-
t inuous curve fo r Secale in the pol len dia-
g ram, a point which has been da ted in this 
core to 525 ± 180 B.P., or app rox ima te ly the 

year 1425 A.D. The p lank ton communi ty is 
then augmen ted in the uppe rmos t 10 cm of 
the s t r a t i g r aphy by species including Cyclo-
tella iris, Melosira granulata var . angustis-
sima and Stephanodiscus astraea, the las t-
ment ioned being an alkal ibiont ic species in-
dicat ive of pa r t i cu la r ly a lkal ine condit ions 
(see Round 1964, Table 2). I t is in teres t ing 
to note t ha t ment ion is m a d e of th is same 
species as ove rwhe lming ly the dominan t 
e lement in the increasing tota l biomass of 
the eu t rophica t ion phase in the l imnological 
h is tory of one lake (Frey 1974, p. 108), and 
also in association w i th the pollut ion of lakes 
such as T r u m m e n (Digerfeldt 1972, Fig. 32). 

The his tory of J o u t j ä r v i presents a r a t h e r 
d i f f e r en t p ic ture . Here a d ia tom analysis was 
car r ied out down to a dep th of 60 cm in the 
sediment , at which point an acidophilous 
benth ic association was dominant , t he pre-
sence of Frustulia rhomboides var . saxonica 
being especially typical of e x t r e m e oligo-
t rophic conditions. The propor t ion of 
p l ank ton increases at a dep th of 35 cm, b u t 
the d ia tom communi ty still possesses a gen-
era l ly acidophilous aspect by v i r tue of the 
presence of Tabellaria species. A l i t t le h igher , 
a round 20 cm, one does f ind an increase in 
the a lkal iphi lous fo rms Fragilaria construens 
and F. pinnata to a level of 38 %>, b u t the 
acidophilous Tabellaria p l ank ton a re once 
more clear ly dominan t in the topmost 
samples. In the corresponding pollen d i ag ram 
the cont inuous Secale curve begins at the 
50 cm level, a point for which a rad iocarbon 
da te of 1025 ± 90 B.P. has been obta ined. 
Thus in this case no clear correspondence 
is to be seen be tween the l imnological typo-
logy of the l ake and the exis tence of a 
cu l tu ra l phase in its pollen s t r a t ig raphy . 

Discussion 

The in f luence of l and c learance in p re -
his tor ic or his tor ical t imes upon the h is tory 



Table 1. Subfossil diatoms from Alasenjärvi and Joutjärvi 

A L A S E N J Ä R V I J O U T J Ä R V I 
Depth (cm) 1 2.5 5 7.5 10 12.5 15 20 30 40 50 60 1 10 20 35 50 60 

Achnanthes didyma acf 
Amphora ovalis v. libyca alkf 2 1 1 2 — 1 1 1 1 1 
Anomoeoneis follis ind 1 , 
Caloneis silicula alkf 1 1 1 1 
Campylodiscus noricus 

v. hibernica alkf — 1 — __ 
Cyclotella comta alkf 30 38 25 27 26 19 18 5 8 4 6 8 
C. tris alkf (?) 6 16 18 8 8 8 3 1 3 4 7 1 
C. kützingiana ind — — — — — — 2 1 2 3 6 
C. kützingiana v. radiosa ind — 1 — 2 — 1 — — 8 1 — — 

Cymatopleura elliptica alkf 2 1 
Cymbella aspera alkf — 1 
C. cuspidata ind — — — 1 — — — — — — — — — — — — — — 
C. ehrenbergii alkf — — — — — — 2 — — — — 1 — — — — — — 
C. gracilis ind — — — — — — — — — — — — — — 2 2 — 1 
C. turgida alkf 1 — 1 — 1 1 — 1 1 2 1 — — — 2 — — — 
Diploneis elliptica alkf — 1 1 — — — — — — — — — — — — — — — 
D. finnica ind 1 1 — 1 1 — — 1 — — — — — — — — — — 
Epithemia sorex alkf — — 1 — — — — — — — — — — — — — — — 
E. zebra v. porcellus alkf — 1 — 2 1 — — — — — — — — — — — — — 
Eunotia arcus acf — — — — — — — — — — 1 — — — — — — — 
E. bidentula acf — — — — — — — — — — — — — — — — — 1 
E. faba acf — — — — — — 1 1 1 — 1 1 — — — 1 4 — 
E. lunaris acf — — — — — — — 1 — — 1 — — — — — — — 
E. monodon acf 1 
E. monodon v. maior fo. bidens acf — — — — — — — — — — — — — — — — — 3 
E. pectinalis acf — — — — -— — — — 2 — — — — — — — — — 
E. pectinalis v. ventralis acf 1 1 — — — — 1 — 1 — 1 — — — — — — — 
E. robusta acf — — — — — — — — 1 1 2 — — — — 1 5 1 
E. robusta v. tetraodon acf — — — — — — 4 — 1 1 1 2 — — — — — — 
E. veneris acf 1 
Fragilaria construens alkf — — — — 2 — — — — — — — 4 1 8 27 6 3 4 
F. pinnata alkf — — — — — — — — — — — — — — 11 — — — 
Frustulia rhomboides 

v. amphipleuroides acf — — — — — — — 1 — — — — — — — — — — 
F. rhomboides v. saxonica acf — — — — — — — 1 4 — 1 — — — — 15 34 22 
Gomphonema acuminatum alkf — — 1 1 — 1 — 1 — 1 — — — — 1 — — — 
Gyrosigma acuminatum alkf 6 1 0 9 7 3 — — 1 — — — — — — — — — — 
Hantzschia amphioxys ind — — — 1 1 — — — 1 — — — — — — — — — 
Melosira ambigua alkf — — — 3 — — — — — — — — — — — — — — 
M. distans acf — 1 3 — — — — — — — — —• — — — — — — 
M. distans v. alpigena alkf 1 1 2 4 — 6 12 5 10 5 7 6 — — — — — — 



tn 

M. distans v. lirata acf — — — — 10 19 24 27 14 20 10 28 
M. granulata alkf 8 5 10 3 7 1 — — — — — — 
M. granulata v. angustissima alkf — — — 4 2 — — — — — 2 — 
M. islandica ssp. helvetica alkf — 2 2 3 — — — — — — — — 
M. italica alkf — — 2 4 7 14 12 4 1 5 3 5 
Navicula bacillum ind 1 — — — — — — — — — — — 

Nitzschia acuta alkf 
Pinnularia acrosphaeria acf 
P. divergens ind 

L — — — _ _ _ _ _ _ _ _ _ _ 
N. placenta ind — — — — — — — — — 1 — — — — — — — g 
N. radiosa ind 1 — 3 1 2 3 1 4 4 2 2 — 2 5 4 6 — — SL 
Neidium affine alkf — — — — — — — — — — — — — — — 2 6 3 w 
N. iridis fo. vernalis ind — — — — — — — — — 1 — — — — — — — — 2-
N. Sauramoi ind — — — — — — — — — 1 — — — — — — — — S" 

alkf = alkaliphilous 
ind = indifferent 
acf = acidophilous 

P. gibba ind — — 1 2 2 — 1 1 1 1 1 2 — 2 10 24 
P. hemiptera ind 2 — 

P. interrupta ind — . — — 4 18 16 19 
P. maior ind 
P. mesolepta ind — — — — — — — — — — — — 2 3 1 — 3 
P. nodosa ind 1 1 1 1 — 1 
Rhopalodia gibba alkf — 1 1 1 — 2 
Stauroneis anceps ind 1 — — — 1 — 2 — — — — 1 4 7 10 7 15 
S. phoenicenteron ind 1 1 1 1 — — — — 3 1 — 3 
S. smithii alkf 
Stephanodiscus astraea alkf 8 4 5 2 3 4 
Surirella robusta ind 1 
Synedra acus alkf 1 
S. ulna alkf 1 — — 1 — 1 1 — — — 1 1 2 2 — — — — 

Tabellaria fenestrata acf 22 9 10 20 16 11 8 34 30 40 36 30 62 54 31 14 3 — 

T. flocculosa acf 4 3 2 1 2 2 4 6 5 7 8 5 24 21 4 20 9 — 

Tetracyclus lacustris acf 1 2 1 1 1 1 1 1 — — — — — — 

Total (°/o) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
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of lakes in F in land has normal ly been f o u n d 
to act in the direct ion of a more or less dis-
t inct eu t rophica t ion (see H u t t u n e n and To-
lonen 1977; Tolonen et al. 1976), and con-
versely, it has been suggested tha t the argi l lo-
t rophiceu t rophic type of l ake in F in land is 
pr inc ipa l ly an outcome of agr icu l tu ra l act i-
v i ty (Tolonen et al. 1975, p. 164). On the 
o ther hand , it has been shown tha t L a k e 
Ja lan t i , some 8000 years in age and su r -
rounded by clay soils, has a d ia tom s t ra t i -
g r a p h y which suggests tha t is has been l imno-
logically eut rophic t h roughou t its h is tory as 
an independen t basin, p robab ly w i th argi l lo-
t rophic or pelot rophic f ea tu re s (Alhonen 1967, 
Fig. 12), an in te rp re ta t ion which is suppor ted 
by the surpr i s ingly low loss-on-ignit ion 
prof i le obta ined f r o m the bo t tom sediments . 
I t thus seems tha t whi le c learance and 
cul t ivat ion undoub ted ly accelera te erosion 
wi th in the d ra inage basins of lakes, the 
F inn ish lakes located in a reas wi th clay 
soils and possessing w a t e r w i th a h igh 
e lect rolyte content m u s t h a v e been inhe ren t ly 
eut rophic t h roughou t the i r h is tory . 

Of the two lakes s tudied here , A la sen jä rv i 
appears to have unde rgone eu t rophica t ion as 
a resu l t of local cul t ivat ion of the land, 
whe rea s no corresponding change in the s ta tus 
of J o u t j ä r v i is de tec table by the p resen t 
methods. Since no archaeological evidence is 
avai lable which would suggest p e r m a n e n t 
se t t l ement in the immedia t e vicini ty of the 
lake, it m a y be t aken tha t the agr icu l tu re 
re f lec ted in the pollen s t r a t i g r aphy is more 
d is tant in origin and fai led to a f fec t the 
nu t r i en t s ta tus of the lake itself to any ap-
preciable degree. In contrast , t he r e has been 
se t t l ement a round A la sen j ä rv i ever since 
Viking times, and this would expla in the 
cu l tu ra l eu t rophica t ion ev ident in the d ia tom 
f lora . Even so, t he re is no evidence in th is 
case e i ther of h u m a n act ivi ty in prehis tor ic 
or his tor ical t imes hav ing led to cases of 
oxygen defici t or oxygen deplet ion du r ing 
periods of s tagnat ion, ref lec ted in the p re -
sence of black su lphide s t r eaks in the sedi-
ment , as has been noted in the pa laeol imno-
logy of L o h j a n j ä r v i , fo r ins tance (Kukkonen 
1973). 
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