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Ahstract 

The thesis consists of articles in which the author di scusses the chronology, material 
culture and subsistence economy of the Finnish Mesolithic. The chronology is outlined 
according to the radioca rbon-dated shore displacement chronology o f the Ba ltic . The 
so-called st ratigraphic method permits datings of dwelling sites o n the shores of the An
cylus Lake and the Litorina Sea. Transgressions of the !a rge lakes of the interio r, due 
to land uplift and changes in di scharge channels, have mainl y destroyed dwelling sites 
on the lake shores and it is on ly in the regressive areas in the northern parts of the la kes 
that preserved sites are found. The chronology of settl ement indicates that two stages 
corresponding to the facies of the Ba ltic can be shown, viz. the Ancylus and Litorina 
Mesolithic stages. This division also corresponds to changes in a rtefact assemblages. 

Studies of materia l culture concentrate on two typical artefacts of the Litorina 
Mesolithic - the oblique-bladed quartz point and the South Finnish even-bladed adze. 
The quartz points are link ed to the European Tardenoisien pheno menon , the influence 
of which can be dated to around 7700 b .p . Analyses of South F inni sh adzes take into 
account their function and their processes of circulation was weil as reason s for di sca rd 
mainly due to damage to the artefact. 

The Askola region, providing a compact catchment a rea, was the scene of subsis
tence studies. Settlement there was continuous from 9100 to 6000 b .p. The paleoen
vironment was defined from the beginning of the Post -Glacia l with the aid of geo logi
ca l methods. In the Ancylus period considerable changes occurred with the ra pid emer
gence of dry la nd due to regression. In the Litorina stage, conditions stabili zed and be
came stagnant for approximately 2500 yea rs as the res ult of a balance between isos tat ic 
and eustatic factors. 

Conclusions regarding the hunting systemare based on archaeo-osteologica l ana lyses 
of refuse fauna . Game fauna was consistent with environment al conditions, wit h an 
initial predominance of sea l-hunting followed by the unspeciali zed hunting of a wide 
range of mammals. The Mesolithic hunting sys tem of Askola can be compared to the 
collector system outlined by Binford . 

Fina ll y, the thes is discusses thc o rigin of the Asko la pop ulatio n , which is most proba
bly due to migra tion fro m th e Eas t Ba ltic regio n. At presen t , th ere is insuffi cient data 
on the transition from the Palaeolithic to the Mesolithi c in NW Russ ia , but migra tion 
into Karelia and Eastern Finland may have occurred via Russia . 
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Heikki Matiskainen 

STUDIES ON THE CHRONOLOGY, MATERIAL 
CUL TURE AND SUBSISTENCE ECONOMY OF THE 

FINNISH MESOLITHIC, 10 000-6000 b.p. 

A. GENERAL 

The Mesolithic period was originally devised to fill the gap between the main epochs 
of the Stone Age, the old and new Stone ages. The term was First used by Westrapp 
in I 872, but it was Burkitt (1925) who presented the Mesolithic in the present sense of 
the term . The concepts of paleolithic and neolithic were first defined by Sir John Lub
bock in 1865. These periods of the Stone Age were distinguished by chronology, tech
nology and economy and these criteria can still be applied in Stone Age studies con
cerning phenomena between the hunter-gatherer and nomadic-agriculture periods. (Clark 
1980; Price 1984). 

Definitions of the Mesolithic have proven tobe problematic.A critical review of defi
nitions by various scholars is presented by Zvelebil (1986). Although the Mesolithic has 
mainly been regarded as an economic concept, the situation in Finland corresponds main
ly to Mellars' (1981) view, according to which the Mesolithic is strictly bound to chro
nology. The beginning of the Mesolithic defined at ca. 10 300 b.p. can be connected 
to the year zero of clay varve chronology. Clay chronology, which var ies to some de
gree according to geological interpretatio ns, can be recommended for the study of Finnish 
conditions. In Finland it reflects the end of the Baltic lce Lake stage, the beginning of 
the Preboreal period and the Formation of sub-aquatic areas for Mesolithic settlement. 

In Finnish archaeology the term s "preceramic" or "Suomusjärvi culture" were long 
used instead of Mesolithic. lt was apparently only as late as 1950 that Aarne Äyräpää 
used the term in an article on Finland's oldest Iithic artefacts . Despite the use of the 
term in the titles of hi s monographs, Luho (1956, 1967) avoided it in hi s actual texts . 
As a tcrminological concept the Mesolithic came into wider use in the 1970's and '80s 
in connection with Finnish studies on chronology and economy (Siiriäinen 1978, 1981a, 
1981b; Nunez l978a, 1978b). 

The reason for this late use of the concept in Finland can be found in the fact that 
there was no need to define any boundary with a preceding Paleolithic period as the 
Finnish Stone Age begins with the Mesolithic . Material and economic change leading 
from the Paleolithic to the Mesolithic occurred outside the present area of Finland in 
the East Baltic regions, Belorussia and NW Russia , which indicates the possible direc
tion of origin of the earliest settlement of Finland. The upper boundary of the Mesolithic 
is defi ned at the beginning of the ceramic period while economy continued almost un
changed without any actual neolithic developments. The preceramic / ceramic distinc
tio n is chronological while the "Suomusjärvi culture" / Comb Ware culture dichotomy 
is related to material culture. 
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8. INTRODUCTION 

This thesis consists of the foilowing articles: 

r. Matiskainen, Heikki (1989). The Chronology of the Finnish Mesolithic. (In Clive 
Bonsall, ed., The Mesolithic in Europe. ff[ fnt. Meso/. Symp. Edinburgh 1985), 379-
390. 

II. Matiskainen, Heikki (1987). Die mesolithische Steinzeit und die Chronologie im 
Binnenseegebiet Finnlands. Fennoscandia archaeologica IV, 19-34. 

III . Matiskainen, Heikki ( 1986). Beiträge zur Kenntnisse der mesolithischen Schrägsch
neidepfeile und Mikrolithen aus Quarz. Studia praehistorica Fennica CF Meinander 
septuagenario dedicata. fskos 6, 77-98. 

IV. Matiskainen, Heikki (1988). Geradmeissel vom südfinnischen Typ, spät 
mesolithische Gegenstandsgruppe. Suomen museo 1987, 5-34. 

V. Matiskainen, Heikki (1989). The paleoenvironment of Askola, Southern Finland. 
Mesolithic settlement and subsistence 10 000--6000 b.p. fskos 8, 1- 97. 

C. CONCLUSIONS 

1. Chronology 

The first two articles (l,II) discuss the chronology of the Finnish Mesolithic . The means 
of dating applied is shore displacement chronology developed in quaternary geo logical 
studies. With respect to the Baltic on the one hand, and the in land lakes on the other, 
the methods differ insofar as in the former case (1) shore displacement curves based 
on the so-called stratigraphic method from a limited area are used. Their dating is based 
on radiocarbon-dated facies boundaries of diatom stratigraphy arid the iso lation eleva
tions of bodies of water. In the latter case chronology is based on the shore displace
ment of the !arge inland lakes with the use of a distance diagram. Detailed descriptions 
of the shore displacement methods applied are presented in connection with articles I, 
II and V. 

The archaeological chronology was devised by placing sites, documented as Mesolithic, 
on regional shore displacement curves on the basis of their elevation and on the other 
hand in connection with distance diagrams dated by pollen zones. This permitted the 
dating of the Mesolithic ai"tefact types as defined by Äyräpää (1950). A general descrip
tion of the artefact types is given in article I. 

A comprehensive artefact chronology could be outlined in connection with coastal 
sites. In the area of the !arge in land lakes Post-Glacial transgressions preceding changes 
in discharge channels had destroyed the sites. However, in the northern parts of the 
lake basins, which were in completely regressive areas, Early Mesolithic sites have been 
preserved with datings to the Boreal and the beginning of the Atlantic period, ca. 9400 
-8000 b.p. Some of these may have been in connection wit h the regressive phase of 
the Ancylus Lake . Artefact chronology is in agreement with results from coastal sites. 
(11). 

The Mesolithic artefact types are dated as follows (1,111, IV): 

leaf-shaped slate points 
mace-heads with coniform holes 
curved-backed gouges 
oblique-bladed quartz points 
South-Finnish adzes 
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The so-called primitive adzes/ axes were in use throughout the Mesolithic from ca. 
9300 to 6000 b .p . 

The artefact chronology shows a clear division into three earl y a nd two late artefact 
types. As these two groups find chronological parallels in the Ancylus La ke and Litori
na Sea stages of the Baltic, the author has introduced thi s division of facies as applying 
to the material cu lture of the Mesolithic with the corresponding terms Ancylus and Lito
rina Mesolithic (1) . The precise datings for the groups are 9300-8000 b.p . and 8000 
- 6000 b.p. respectively . Thus, the ch ro nology of the Finnish Mesolithic is based on 
a dated diatom st ra tigraphy. 

T he chronologica l term "Suom usjärv i culture" has been used of the Mesolithic of 
Finland , with a three-part division into the Laperla, Si kunsuo and Kisko phases . As 
there are no chronological or material grounds for verifying this di vision, the author 
sugges ts that it should no lo nger be used in studies of Mesolithic chronology and ac
cordingly the whole concept of the "Suomusjärvi culture" sho uld no longer be used 
(1 V). On the other ha nd , the no ncommital term prece ramic, as o pposed to the subse
quent Comb Ware period, is acceptable. 

2. Material 

St udies II and IV di scuss two a rt efact groups of the Litorina Mesolithic, the oblique
bladed quartz points and the South-Finnish adzes. In the area of the Gulf of Finland 
the eustatic co nditions of the Litorina Sea, which rema ined in bala nce with land upli ft, 
do not permit mo re precise conclusions regardi ng a rtefact chrono logy with in the phase 
concerned . The a im of these studies was to elucidate in mo re deta il the artefactual nat ure 
o r the Litorina Meso li thic. 

T he ob lique-b laded quartz points can be linked chronologica ll y to the so-called 
Tardenoisien phenomeno n as app li ed to quartz. In their manufacture flaking technique 
was rep laced by chips removed from a qua rtz core a nd shaped into points. Article lil 
a lso briefly discusses microliths and tanged points. In addition it may be noted that 
in a later stud y Sch ulz (1988) has fo und elements of micro-fla king technique (i.a. micro
burins) in Ancylus Mesolith ic quartz materials. The Tardenoisien phenomenon reached 
Fin la nd at a surpri singly early stage. In Ostrobothnia the ob lique-b laded points display 
shore displacement datings beginning as early as ca . 7700 b .p., thus corresponding to 
the dating of transverse-bladed arrowheads in Southern Scandinavia. (III). 

In connect ion with the South Finnish adzes, the author a ttempted a more detailed 
in vestigation of the poss ible ex istence of the above-mentioned Kisko phase. The starting
point of the study was Foley's (1981) flowchart of the use of an artefact leading to its 
discard. The material was approached from the point of view of reasons for di sca rding 
with a documentation of use-wear. The li thic materials were defined by llkka Laita
kari.(I Y). 

The distribution of the South Finnish adzes is limited to the province of Uus imaa 
(Sw.Nyland) and the most numero us finds are from the commune of Kisko. The other 
Mesolithic artefact types displ ay a much wider distribut ion (Matiskainen 1983) . Due 
to the eustatic balance of the Litorina Sea in the period concerned, the South Finnish 
adzes are difficu lt to date in the a rea of the Gulf of F inl and. Their manufacture a nd 
use appear to span the who le of the Litorina Meso li th ic a nd it is one of the leading 
artefact types of the period . In a previo us connect io n (M ati skainen 1983), the author 
sugges ted a n even shorter per iod of use , da ting to the end of the Litorina Mesolithic . 
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3. Subsistence 

The main study relating to the above theme is article V where the development of the 
paleoenvironment and Mesolithic adaptation are approached from the perspective of 
a limited geographic area, the commune of Askola. The Meso li thic dwelling site mate
rial of Askola and previous excavations in the region provide adequate material fo r these 
purposes (Luho 1956, 1967). 

In the First section of the study a quaternary-geological reconstruction of the paleoen
vironment in the period from 10 000 to 6000 b .p. is presented . The emergence of dry 
land and the related stages of the Baltic are investigated on the basis of diatom Flora 
and pollen analys is is applied to the history of forests and vegetation in Askola . 

Shore di splacement chronology permits the dating of a ll sites and find Iocations in 
Askola with known elevations. The chronology of sites with Mesolithic artefact types 
is compared with the chronologica l scheme presented in article I, applying to the Baltic 
region in genera l. The results are in agreement. The chronology of the sites in the Por
voonjoki river va lley in Askola indicates continuous settlement from 9100 to 6000 b.p. 

The basis of eva luations of Mesolithic subsistence is provided by osteological ana
lyses of Qone fragments recovered in excavations. The analyses were carried out by Jukka 
Jernvall. The mammal fauna of the earliest sites is dominated by seal. By the end of 
the Boreal period faunal remains reflect a predominance of seal, elk and beaver. Ther
mal indicators of the Post-G lacial period are species hitherto unidentifed in the Finnish 
material - wild boar and forest deer. The Asko la Fauna is highly simi lar with respect 
to species and chronology with Mesolithic refuse fauna from other contexts in Fin land. 

The inlying archipelago conditions in Askola during the regressive stage of the Ancy
Ius Lake were favourable for sea ling, but the increasing area of dry land forced un
specia li zed hunting to rely on a ll availab le game resources . The rapid regression was 
followed by a ca. 2000-year period of stagnatic conditions due to the joint effects of 
Litorina eustasy and land uplift. At thi s stage the estuary of the Porvoonjoki river and 
its environs develop into a division of four ecological zones for hunting and fishing (out
lying archipelago/ inlying arch ipelago/ river estuary / upper reaches of the river), charac
teristic of the optimal environments se lected by hunter-gatherer communities. Hunting 
strategies were dictated by seasonal variations in the behavio ur of game. The yield of 
the environment is estimated to have been sufficient for the subsistence of the commu
nit y without reaching it s potential Iimits. The pattern of acquiring nutrition remained 
unchanged and unaffected by crises throughout the Litorina Mesolithic. 

In the author's opinion, Binford' s environmental-deterministic model (1980) can be 
applied to the sys tem that operated in the pa leoenvironment of Askola. The so-called 
co llector system (energy costs < energy yie lds) provided the most favourab le mean s 
of utili zing the peak periods of the game. 

Finally, the author di scusses the nature of early Settl ement in Finland following the 
deglaciation stage. The origin of the early Post-Glacial sett lement of Askola may be 
sought in the East Baltic region, possibly extending back to the Ahrensburgian elements 
of the late Glacial period. In chronological terms, settlement becomes permanen t on 
the Ka relian Isthmus , in SE Fin land and the eastern parts of the Gulf of Fin land around 
9500-9000 b .p. The Ri stola site in Lahti is a contact location with find s of flint of 
Baltic origin, possibly reflecting the existence of a co lony originating from the so uthern 
shore of the Gu lf of Fin land. With the beginning of the Ancylus regress ion the settlers 
moved a long with the forma ti on of an inlying archipelago to the Askola region before 
9000 b.p. 

Sett lement from the East Baltic region does not preclude the possibi li ty of other ori-
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gins of migratory settlers, from either the Karelian Isthmus or Eastern Karelia . Present 
find s show that settlement proceeded in conjunction with the spread of Boreal climatic 
conditions and reached the coastal areas of the Gulf of Bothnia only after 8500 b.p . 
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The Chronology of the Finnish Mesolithic 

Heikki Matiskainen 

Absrracr 
Thc st ud y prcscnt s a chronology by artifact type of thc Finnish 
Mcsolithic with thc aid of shorc displacemcnt chrono lugy as hascd 
on thc historv uf thc Baltic . The method is thl'.' so-callcd 
stra ti gra phic n~cthod as uscd in present-day O uatcrna ry gco logy. 
whcrcby th c clcvations of radiucarbon-dat ed iso lati on th rcs holds 
of lakcs and bogs arc uscd to da tc Meso lith ic sit cs hy comparing 
information on th cir clcvations with sho rclincs formcd at various 
stagcs. 

METHOD 

The lll a in gro un ds fo r th e dating o f th e Stone Age of 
Finland have been provided by sho re displace lllcnt 
ch rono logy based 0 11 H o locene la nd upheava l a nd 
the hi sto ry o f th e Ba ltic . Apart fro lll Finl a nd the 
llle th od has a lso bee n used c lsew he re in thc la nd 
uph eava l areas o f Fennoscandia - in Norway. 
Swcden and Sov ie l Kare li a. Th is lll ea ns o f da ting 
can bc rcga rdccl as an o rigin a l Finni sh me th od , 
whe reby a rchaeological dates have bcen lll ade pos
sibl e by an ac t ive Quaternary geologica l study o f 
Pos tglacia l shorc displacellle nt s (S iiri ä in e n 1969 , 
1973: Matiskaine n 1978; N un ez 1978a , 1978b; 
H yvär in e n a nd Ero ne n 1979). 

The lllc tho ds used in th e stud y o f shorc disp lace
lll e nt ca n be SLlllllll a ri zed as fo ll ows: (i) fie le! o bserv
at io ns a nd leve lling o f anc ie nt Balt ic sho re lin es. 
providing relative a nd clistance diagralll s a nd grad
ie nt da tings of th c lll : (ii ) strat igraphi c lll c thods, viz. 
llli crofossi l-de te rlllin cd iso la tion ho ri zo ns o f th c 
var io us phases o f thc Baltic in la kc ancl bog 
scd im e nt s: a nd (iii ) dati ng o f iso la ti o n thrcs ho lcls 
from th c iso lation ho ri w ns with the a icl of po ll e n 
zoncs or racl iocarbon dates. 

Du ri ng thc past dccaclc rescarch has concc ntra tcd 
lcss on th c synchroni za ti on of a ncient sho re lin cs, 
t raclitionally a cc ntral fcat ure of Quaternary gco
logical stud ics of shorc line d isplacemen t in Fin land. 
Re lat ive a nc.l dis ta nce cliagrams based 0 11 s ho re lin c 
observ,1ti o ns have bee n th e o bj ec t of less int e res t. 
bccausc o f the uncert a inti es o f int e rpre tation o f 
sho re lin c cla ta. The prese ntl y used 111 e th od ca n bc 
describc cl as strati gra phic. Lilllni c layc r se ri es fro 111 
bogs a nd la kcs iso late cl fro 111 th e ßalti c thro ugh la nd 
uph eava l are sc lccted fo r st ucly. Fro111 th ese , th e 
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isolation ho rizon is cle te rmin ecl through observed 
cha nges in cl iatom flora. In th e process of isolation 
marine o r !a rge lacustrin e species o f cliatollls a re 
re pl acecl by sma ll er lacustrin e forllls , a nd in the 
same conn ecti o n cha nges in layer fo rlllati o n can be 
obse rved through loss-o n-i g nition. In thi s se nse, 
poll e n a na lys is has ta ke n the ro le of a routin e 
method so le ly for providin g a bas is for chrono logy 
when a tte mpting to da te th e co nt ac t ho ri zons by 
radiocarbon. 

The stra ti g raph ic me thod is a t its most useful in 
limited a nd uniform a reas o f la nd uph eava l, where 
isos tatic tiltin g eines not skew th e da ting o f the 
sho re lin e displacclllent curve. A type a rea o f this 
kind ca n be de fin ccl frolll isobases o f prese nt land 
uplift as in thi s stucly; a lte rnative ly, e leva tio n 
isobases of th e Lito rin a Sea ca n be usecl . 

Th e a rchaeo logica l sho re lin e displace me nt chron
o logy is base cl 0 11 two ma in conditi o ns. The first 
require me nt is th a t a p re histo ri c site lllust be loca ted 
a t o r nea r the shore lin c of its tim e. Th e second 
require lll c nt is a Quaternary cla ting of tha t shore line . 
In defin ing th e lowe r limit o f the site a fix ed po int of 
elevati o n is chosen fo r the sho re line displace me nt 
curve, th e precisio n o f which , in turn , depends 0 11 

the Qu a te rn a ry geologica l me th ocls used :" Bo th 
inclices cont a in numero us so urces o f error. T he 
locati o n o f a hunt e r-ga th e rc r clwe lling site 0 11 the 
shore o f th e a ncie nt Baltic is ha rcl to de monstrate 
without precise excava ti o n with so il phosph a te 
ana lyses. In th c lll a in , dwe llin g sit cs o f th e Finnish 
Sto ne Age were link ecl to th e sho re lin e, but the re 
a re a lso numc ro us exa mples to th e co ntra ry. Fac to rs 
a ffectin g th e pn.:c ision of th e sho re lin e displ ace me nt 
curve basecl 0 11 the Stra ti grap hi e me thocl include 
sources of c rro r in rad iocarbon determinations, 
con ta min at ion skew ing clating of limnic seclime nts , 
a nd lllisint e rpre tations o f diatom ecology. lt is a lso 
difficult to dc mo nstra te min o r fluctuati o ns in the 
wa tc r leve l. 

ARCHAEOLOGICAL DATA 

T he chrono logica l lll Ocl c l is basecl 0 11 so mc 200 
Mcso lithic dwe llin g si tcs in south e rn a ncl ce nt ral 
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F1j:u rc I Distribution of M cso lithic sitcs datcd in thc study - shown in rclation to thc shorclinc at the highcst ph asc of thc Litorina Sca. 
c 7:illO BP . 

F inl a nd . of which 6() have been excavated. lt is 
assumed that th ese sit es were ·shore lin e· sit es . i.e. 
loca tcd at or near the an cie nt shore o f the Baltic 
(Fig. /) . The chrono logy is constructed so th at the 
finds from these sit cs include o ne o r mo re type 
a rtifacts suitable for dating. The a rtifact types are 
sto ne artifacts dated to the Mesolithi c by Ä yräpää 
( 1950): th e primitive axe. the coniform-holed glob
ul ar sto ne mace-h ead. the leaf-shapcd s la te point . 
the curved-back e cl groove d acl ze. t hc So uth-Finnish 
even-bladed adze. and the o blique -bl acled qu art z 
points. The relative chrono logica l o rdering of the 
a rtifacts was part ly known. The le af-s haped sla te 
po int has bee n rega rdecl as a n early fo rm. whereas 
th e South-Finnish eve n-bladed adze and the oblique 
bladed quart z point ha ve bee n datecl to the final 
stages o f the Finnish Mesolithic (Äyräpää 1950: 
Luho 1967: Siiri ä ine n 198 1). 

To fo rm the Mesolithic chrono logy. th e stu dy 
presents e ight shoreline clisplacement curves basc cl 
o n th e stratigraphic me thod fro m different zo ncs of 
la nd uplift from the Kare li a n isthmus to southe rn 
Ostrobo thnia. T he curves have bee n prepa red 
according to the dates of isolat ion horizons of bodies 
of water separated fro m the Baltic. A key shoreline 
displacement curve is that from the Askola a rea . 
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which is described in mo re detai l in order to 
illustrate the method (see Appendix) 

EARL Y HOLOCENE SHORELINE 
DISPLACEMENT IN ASKOLA 

T he most important find a rea in the Finni sh Meso
lithi c is located in Askola, so uth Finland (Luho 
1956) 

Isolat io ns ancl facies cha nges fro m six boclies o f 
water have been studi ed a t Askola . The mat e rial is 
based on research by Matti Erone n and this author 
(Eronen. Haila and Matiskainen 1982). T he main 
a im has bee n to clefine the culmination of th e 
A ncylu s transgress ion and to date it. as we il as 
determining th e rate o f the Ancy lus regress io n a nd 
defining the cleve lopme nt o f the Litorina Sea o n 
st ra tigraphic grounds. 

Developments re lating to the Ancylus Lake can 
be clearly observed in two of the bodies o f water 
studied. Huiskaissuo a nd Kopinkallio bogs. In both 
of th ese the layer sequence was simil a r. At the base 
was clay ove rl a in by a deposit o f detritus mud. The 
organic laye r is cove red by a laye r o f gyttja in di cat 
ing tha t the body was affected by a transgress io n. 
Afte r thi s the sea regressed and bogs gradually 
developed . 
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On thc has is o r dia to m a na lytica l int erprcta li on 
th c largc lacust ri nc d ia to ms cha ngc in to small lak e 
fo rm s in thc o rganic layer. afte r whic h largc lacus
lr inc for ms incrcase slrongly in th e cl,1y mu cl layc r as 
an ind icat ion of lra nsgress io n . cha nging hack fin a lly 
10 sma ll lac ustrine fo rms. Th c th res ho ld c leva ti o ns 
,1rc 58 a nd _,9 111 a .s. l. indicat in g th at th c a ltitude 
at ta inccl by the Ancy lus tra nsg rcss io n cxcccdcd that 
of bot h hodics of watcr Thc,c cvcn ts are rad io
c1rbon datcd (Figs. 1 & 3). 

According to pollcn a nalysis the fi rs t isolatio n 
occurrcd in thc birc h-do 111 inatccl Pre-ßorca l period. 
Cont ,1ct \\·ith tlic ßaltic was renc"·ccl at thc bounclary 
of thc Prc- ßorcal an d Boreal pcriods . and th c fin a l 
isolation occurrcd in thc t: ar ly parl o f thc ß orcal 
per iod. 

In ord c r 10 dc1cr111 inc thc r,tlc o f rcg rcssio n , thc 
isolat ion of a pond c tll cd Ahorrc triisk was stud icd 
T hi s pond is locatcd a l an clc,·ation of .,9111 a .,. I. and 
i, in a 1onc bct\\cc·n the Ann Im and Litori na lcvc ls. 
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The iso latio n li 111it occurs at th e ve ry beginnin g o f 
the A tl a nti c pe ri od a bovc th c ra tio na l increasc o f 
Ainus (Fig. 4). 

The Lit o rin a li 111 it is clatcd fro 111 two bocl ies o f 
wa te r , La111111insuo bog ancl La ke Kää rm eJärvi. T he 
clialo m slrati graph y o f La111111in suo bog shows a 
sma ll lake stage fo ll ow in g iso la ti o n fro m the An cy lus 
La ke ancl a wca k in dicatio n of th e e ffeet o f the sa li ne 
Lit o rin a Sea o n th c body o f wa te r. The ma rine 
in d ica ti ons a rc howcver so weak that th e Lito rin a 
Sea co uld not have riscn much above 32 111 a.s .l. , th c 
th rcshho lcl c lcva ti o n o r thc bog. A laycr scq uc ncc 
fro m La ke Kiiii rmcjü rvi fro 111 bclow thc Lit o rin a 
lim il incl ica tcs isolat ion ancl he ncc rcg rcss io n o f th c 
Li tor in a Sea la tcr th a n thc ra ti o nal ri se o f Tilia. at 
whi ch , tage th c rc had hcc n a rcgrcssio n in th c 
cleve lopm c nt o r thc Lit or in a Sea ( Figs. 5 & 6). 

Th c sixth hody st ucl icd was Stor111 osse n bog in 
Porvoo, loca tcd a t an c lcvati on o f c. 27.5 111 a.s. l. 
Th e iso lat ion o f this bog is prob lema ti c. as ha lophil ic 

383 



.~'.",l!t 
Si.,-1028 

S350t100 

s , - 1021 i 4140t1 IO 
Su- 1029 

53!>0•100 

PORVOO KÄÄRMEJAR V I 

29 . 5 m 

19 0 
KHMIOI 1 

&770190 

L 
KI- IMl 02 1 310 lll90175 

L L 320 HIA TUS 
L 

50 % 

Fig urc 6 Po ll e n d iagra m fro m Porvoo Kää rm cjärvi bas in . 

PORVOO MLK 

ce 27 5 C 

0 
m % 

0 . 
C 
% 

! -

1 ! 
so .. 
)D 

10 

80 

100 

110 

120 

llO 

14 0 

P O R VOO MLK 
Ce 27. 5 

u ~ 

so 

80 

10 

IO 

80 

100 

110 

120 

130 

140 

STORMOSSEN 

C 

~ 

~ 
C 

C 

f 
~ ~ 

ST O RM OSSEN 

.l!IA P VAR IA 

( 

1 , ,,.. """" 1 "'"'" 1 umbtll 
\ 1r1 1m l l,l11t 

l 11 11 m 

l ■ chdln hrtem l ly th1 u 
]umbell 
1 fd 1p 11do , 1 

, i'!:t;~• l woph 
1,1,p 
p1 d,on 

lr nk u,f.c , 2!i l, p 1 u te m 
• • 11,1 ,p 1 vr 1on 

lfil,p l p1pd,on 

11eroph 

4 humul - 1 

21 111 , lth1l1 c l ve ron+ct 
1 lyrh•vm 

Fig urc 7 D iarom and po llen cli agrams from Porvoo St ormossc n bog. 

C • 
~ C 

~ C 

u ~ 
0 z = ~ 

AOUAP 
VAR IA 

t'f 
1::11.1

1 

21plrg 

\ 1,e,g 

0 

SPORES 
VAR IA 

11 1011 , .. 
6 11011 

\ ~ ccl 

IG NITI0 N 
L0SS 

30% 

LU 

C e 
5 :: 

i f 
~ 
!l • 
:: ] ,. ~ IGN IT IO H l OSS 

IGNITION l OSS 

_j_J__J 

M E - 81 

HM 81 



m 

80 

70 

60 

50 

40 

----

--, 

II ASKOLA 

Su-1024. 1025 . l-1< : Tynni 1966] 
Su-1021-1023 

K 1-1840.01 -02 

--+- ~ ~-+--
Hel-1130-1131 

Kl-1839 . Su-1028-1029 
Kl-1841 .01-02 ...... ';..+- - --- ---Su-1027-1028 

MILL b.p . 9 8 7 6 5 

Figure 8 Shorc line di splacc ment curvc for thc Ask o\a arca in thc vicinit y of the prescnt 3 m,n/yr upli ft isobase. 

diato m species seem to occur eve n a ft e r isolat io n 
(Fig. 7). 

These dat ings provide the basi s for thc sho re lin e 
displace me nt curve of the Postglacial pe riod in the 
Askol a area. The shoreline displacem e nt is char
acterized by an Ancylus transgressio n a t e, 6 1 m 
a.s.l. e, 8800 BP and a rapid regression e, 8600 BP. 
Following these de velopments a e ustat ic ri se partly 
e xceeding la nd uplift ca n be observed in the trans
gress ion phase of the Litorina Sea at an elevation of 
3 1- 32 m c. 8000- 7000 BP, fo!l owed by a gradual fall 
of the wa te r level. In the Askola a rea the rap id 
develo pm e nts of thc Ancylus phase were followed 
by a per iod in whi ch the shore lin es re main ed fa irly 
stable fo r c. 2000 yea rs. In other words, eusta tic 
risin g of th e wa te r leve l has bee n nea rly as great i}S 

the Asko la la nd uplift ( Fig. 8). 

EARL V HOLOCENE SHORELINE 
DISPLACEMENT OF THE BALTIC 
IN FINLAND 

To the eas t of A skola , in the Kareli a n isthmus a rea 
where land uplift is weake r , the Litorin a tra ns
gression ca n be clearly observed . lt can also be 
observed that the transgress ion has des troyed at 
least so me of the Mesolithic s itcs in thc arca ( Fig. 9, 
Curve 1). 

To th e west o f Askola , in the He lsinki a rea , th e 
Litorina transgress io n cannot be obse rved and thc 
curve is regressive from the Ancylus transgressio n 
o nwards. T he shore lin e remain ed at the same 
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e levation for 2500 yea rs , from c. 8500 to c. 6000 BP 
(Fig. 9, Curve IJI ). 

Funher 10 the west the following shoreline dis
place me nt curve has bee n produced for the Kisko 
a rea with the weste rnmost observations of the 
Ancylus transgression. The 'old ' dates may have 
bee n ca used by the small amount of avai lable 
organic mate ri a l and contamination by redeposited 
carbon (Fig. 9, Curve IV) . In the area of Salo , south
west Finland , the Ancylus regression is distinct and 
the Litorina phase ca n be seen as a slowing of 
shoreline displaceme nt (Fig. 9, Cu rve V) . There are 
two isolation observat io ns from the Turku area (Fig. 
9, Curve VI) . 

Two curves have been pre pared from the area of 
rapid uplift , from Laitila a nd Lauhanvuori . The 
variability in e leva ti on is great and is thus best suited 
to providing an archaeological shoreline displace
ment curve . The rapid la nd uplift in the Lauhanvuori 
area indicates ex tremely rapid negative changes in 
shoreline displaceme nt during the Ancylus phase. 
The e usta tic Lito rin a phase does not seem to have 
had much effect on the rate of shoreline displace
me nt (Fig. 9, Curves VII & VIII). 

In summ a ry the prese nted curves form the follow
ing picture of deve lopme nts in the Baltic during th e 
Mesolithic: 

1) The Yo ldia regression is followed by the regres
sive deve lopme nt of the beginning öf the Ancylus 
pe riod which became lransgressive c. 9000 BP. The 
alinost ca tas trophic Ancylus regression occurred c. 
8800-8500 BP . 



m 
a.s. l. 

180 
VIII 

170 

160 

150 

140 

130 

120 

110 

100 

90 

80 

70 IV 

60 

II 
5 0 

40 

30 

20 
-101-

ANTAEA 

mill. BP 9 8 7 6 5 

YOLDIA / ANCYLUS / LITORINA 

Figurc 9 Po stg lac ia l shorc lin c d ispl aCl' lll l' ll l in ... o uth ;111d cc ntra l Finla nd ba..;cd on r;1dioc:1rho n cvi dc ncc. T hc c ur vl'~ rL'l: 11\.: tn d ifkrr111 
upl ift zon cs : 1 - 2. 5 to 3 n11n/yr: II - > rnrn/yr: 111 - J.5 mm/yr: IV - -t :n rn /yr: V - .. i._.:; mrn/yr: VI - :'i.S n1111/yr: VI 1 - (l __ .:; 111 111 / 
yr : V I II - 7.5 m m/y r t,o r1t. .. ·s an:o rd in g to prl'~l' n l rat cs of up lift: K i,inic 111 i 1981) . rt,c do11 cd lin c ct ll"\'L' i-, h;1,L'll o n ... horc 
ohsc rva ti ons fro m thc Kardi ;111 i~ th 11 n 1, ,,it h thc da tcs pr0Jcc1cd from cunc 1. ThL' A nt rca nc l ti nd i..; lo c; t1 cd on t ll L' curvc. 

386 



150m -

140 

130 

120 ' 

110 

100 

90 

80 

70 

60 -

50 

40 

30 -

20 -

U -• 

II 
u .. 
1 
u . 

• L 

VII I 

8500 b.p . 

1, 

1 •• 

VI I 

8000 

7500 

7000 

6500 
6000 

8500 b.p . 

V I 

□ 

V 

A Leat -shaped s1a re oo,n1 

® Con,toim - tio l e d macehcad 

e Gu r ved Dac k ed g roovcd 11d 1.es 

0 Q b l,ou e - b l a<J c ct Qua r 17 oo,n t 

0 Sou n, F,r11,os h Qv Cn - b lnd ed adle 

> 90~0 b.p. 

' ' \ □ 

II □ 

111118 
l g□□ D 

0 11 
ol 

l o llUH 
-□888 

08° 
• □ 

' 
l lrn,: 1, ,, lU:. B B 

□BI 
! P • . l oouo.l 00 l o, 
00000 33cvm ,'°' :)(;) • (•) ll •• 6 -

IV III II 

F1j.11rc /(} Si 1c:-. from ;,oncs in 1-ig . 9 comhi nccl 011 !-. horc lini.: c.fo,placi.: mcnt curvcs 1- V I II . Chronologica l l im its havc bccn establishcd hy 
comparin g clcvat ions of li mi h hctwccn 9000 and 6()()0 BP at 500 yca r intc rva ls (1-1C crror l imit s of ± 150 yca rs 011 a :!. 0. 5 111 
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2) Th e firs t salin e Mas1ogloia ind ica tio n ca n be 
di stin gui she d in laycr sequences at c. 8000 ßP . 

J) Th c Li tor in a tran sgrcss io n occurs to th c eas t of 
th c J mm/y r land u plift isobase a nd is at its max imum 
c 7600- 7'.)()() ßP . 

CHRONOLOGY OF THE MESOLITHIC 

Th c Mcso lithi c ch ronology was d eve lo pe d by pl ac in g 
th c sit cs loca tc d on th c shorc o f th c a nc ic nt ßalti c o n 
th c sho re lin c di spl acc mc nt curvcs in accord a ncc 
with th e ir loca ti on in a pa rti c ular uplift zonc . The 
dating of a s it e is b ,1scd on thc prcsc ncc o f a 
Mcso lithi c type art ifa c t a nd th c usc of quart z as a 
raw m a ter ial. Sitcs with onl y quart7. art ifacts a nd 
Aa kes . excep t whc rc thc y inc ludc ob lique- bladc cl 
po int s . h avc not bcc n in c lud cd in th e dating cvc n 
th oug h th cy co ulcl be dat c cl to th c Mcso lithi c Oll th c 
basis of th c ir c lcvat ion. Th e Meso lithi c quart z 
ma te rial d ocs not prov icl e poss ibiliti es for typo
logical da ting. with th e exce pti o n of the ob liqu e 
poillt s. 

The Mcso lithi c artifact forms of Fin la nd arc d a tc d 
a s fo ll ows (Fig. 10): 

Leaf. 1/1a11cd s/111e poi111s . Th e lea f- shape d slatc points 
(Fig. 1 / ) form th e e arli es t arti fact g ro up of th c 
Mcso lithi c . a lth ough so mc specim e ns see 111 to da tc 
to th c lat c r s ta ges of th c pe rio d . Th e 111 a in chron o-
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F,gurc 11 l.caf-shapcd sla1c poin ls (NM 18 11 - Ul;ij,irvi : NM 
3678.8 - H:1apaj~trvi: NM tN:27. 1 - Punkalaidun : NM 
-l 119 . .1 - Kuonanc) . Scalc = 1 :2 

logica l c mph as is is Oll th c A ll cy lu s pe riod (cf. Luh n 
1967: Siiri!iin e n 198 1). 

Co11ifor111-/Jo/ed globular macc-heads. This singul a rl y 
Finnish a rtifac t fo r111 (Fig. / 2), the distribution of 
whic h is cc ntrcd o n so uthe rn Ostrobothni a ancl 
ce ntral Finlancl , is a lso clatcd to th e ea rl y Mesolithi c. 
i. c th c Ancy lus pc ri od. Th e chrono logi ca l m odc l 
co nfirm s Luho 's ( 1967) re lati ve dating of thi s art ifact 
group to th e c arl y Meso li thi c. 



Fi,!!urc 12 Coniform-holcd globu lar macc-hcad, {N 1\,l~3X6.7) -
Al:q iirvr: NM !0h20 .5 - Liljcndal ). Scalc = 1:2 

Curved-backed grooved adzes. The di stributi o n o f 
this a rtifact (Fig. 13) is cc ntrcd ma inl y o n sou th 
Finland , a lth o ug h specim c ns havc bccn fo und 

Figure 13 Cu rvcd-bac kcd groovc d adzc (N M 2040 .-17 -
Kylmäkoski ) . Scalc = 1 :2 
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throughoul the country . Man y of th ese a rtifacts a re 
o f so-called Oncga grcen s la te, the sources o f which 
are o n th e western s hores of Lake Onega . north o f 
Pc trozavods k . The da ting obta in ed for these is very 
b road. from t he final stages of the Ancylus regression 
to th c e nd of the Meso lithic . a lth o ug h the chro no 
logica l e mphasis is on the la te A ncy lus pc riod and 
early Lit o rina period. 

Fi~ure 14 Ob lique-bladcd quan z po i,11 s (N M 11771:3, 7 & 8 -
Alajarvi). Scale = 1: 1 

Ohlique-/J/aded quarr: poi111s. Obl i4uc-bladed quanz 
points (Fig. /./) ha vc trad iti onally bee n dated to thc 
la1 c Mcsolithic . The ear li est spccim e ns have been 
found in carl y Litorina co nt ex ts a nd the a nifac t form 
rc mains in usc to th c e nd of the M eso lithi c (Luho 
1967: Siiri iiin e n 198 1). 

Fig urc 15 South-Finni sh cvc n-b ladccl adzc~ (N M .1875.1 - Kisko: 
NM 71,47 - l.ohja) . Scalc = l:2 

South -Fi1111ish even -bladed adzes. As indicated by its 
name this a rtifact group ( Fig. 15) has a south e rn 
Finnis h di stributio n . Mostl y the adzes a re of diabase , 
w hic h is found assoc iated with intrusive min era ls in 
west U usimaa. Traditi o nall y the gro up has bee n 
dated to the e nd o f the Mesolithic. Som e South 
Finni sh e vcn-bladed adzes have been fou nd o n 
Meso lithi c sites in the Suomusjärvi regio n assoc iated 
with sla te points and a t e le vations correspond ing to 
th e Ancylus level. This could be lake n to indica tc 
that the chronological distribution is a broad o ne, 
but it is, however, mo re like ly that they a re from 
sites wh ich were not in direct contact with th e 
s ho relinc of th e pe riod. The ma jority o f sit es wi th 



these a rtifacts are dated to the e nd o f the Mesolithic. 

F,~!!urc /6 Primitive axc:-- (NM 3712.4. NM 4576.1 - Suomusjiirvi). 
Scale = 1 :2 

Primirive axes. The so-cal led pri miti ve axes (Fig. /6) 
we re in use througho ul t he Meso lithic . T he earlicst 
tind is that associa ted with the we ll-dated Antrca net 
(9300-9200 BP) a nd axcs have a lso been fou nd on 
la ter sites. The pr imiti ve axe cha rac tcrizes the 
Fin ni sh Me solithic; its mo re exact dating requires 
a more de tailed typological c lassification. wherein 
the subdi visio ns may also have chro nologicalal 
significa ncc. 

In lhe p rcscn ted chrono logy the most criti ca l 
p roblcm is presented by the q ues ti o n o f whe th er a ll 
of the s it cs wcrc locat ecl 0 11 the shore of the anc ien t 
Bal1 ic. So mc o f the si tes chose n for Fig. / a rc 
clustcrcd ne ar rive r o utl e ts flow ing from ancienl 
inl a nd lakcs 10 th e sea. as for exa mp le the s i1 es al 
Askola. In these cases it may be presum ed that 
set tlcm c nl by river estuaries was at higher elevat io ns 
lha n the sea. 
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Fip.ure 17 Chronological distrihution nf Mc,olithic artifac t for rn s 
in rcl.1ti1.Jr; ro lhc major ph.i"cs in the dcvelopmcn t of 
1hc Balt ic (sec Fig. /0 for kc,) 

Fig. 17 presents artifact finds from sites in accord
a nce with the radioca rbon-da ted shore line di splace
me nt chronology. Ce rt ai n anomalies have been 
shifted in the direc tion of the main ch rono logica l 
groups. Th ese ca me abou t mainly as a result o f 
inte rpret in g the stable shoreline disp lace me nl zones 
o f the eas t U usi maa region. Fig. 17 shows lhe clegree 
o f p recision ava ilabl e in sketchin g the chronology. 
T he ma in ch rono logica l phases o f th e ar lifact fo rms 
a re as follows: lcaf-shaped slate points. c. 8800-8000 
BP ; co niform-ho lcd globular mace-heacls. c. 8500-
8000 BP; curved-backed grooved a cl zes. c. 8500-
7500 BP; ob liqu e-bladed quart z points, c . 7700-6000 
BP ; So u1h- Finnish evcn-blacled adzes, c. 6500-6000 
BP. 

T he Finnish Mesolithi c ca n thus be cl ivicled int o 
two chronological phases. corresponding to th e two 
major phases in the developmenl of the Ba lti c. Also 
the artifac t typology suppo rt s the biost ra ti grap hi c 
d ivis io n . The ch ronological divisions are as fo ll ows: 

Ancy/11s M esolithic . 9300- 8000 BP - characterized 
by leaf-shaped sla te poinls and coniform-holed 
g lob ul a r mace-he ads. 

Litorina M esoli1hic. 8000- 6000 BP - charactc ri zed 
by o blique-bladecl quart z points and So uth-Fi nni sh 
eve n-bladed adzes. 

In adcl ition to thc Bal ti c , it is a lso poss ibl e 10 date 
the Mesolith ic sites in lhe lake region of the Finn ish 
int e ri o r. Howevcr, the above stra tigraphic met hod 
ca nnot be a ppli ed a nd dati ng must be basecl o n 
re la ti ve a ncl d ista ncc d iagra ms o f sho rc lin c form
ations. T he ear ly Ho loce ne developm e nt o f th e !arge 
lakes of th e Finnish in terior was one of tra nsgressio n . 
which meant 1hat sit es were destroyed. lt was o nl y in 
th e northern part of lhi s a rea lha t rapid land uplift 
saved sitcs fro m destruction. 

Norc 

This papcr is ~1 -.; umm ary of thc autho r's unpublished Li c. phil. 
thesis (~1atiskaincn 1983). 

AP PEND IX: Radiocarhon dmes (years HP) relating to sl10re/i11e 
di.,pl11ccm1'11f curves /-VIII 

C11n-e I 
S,pp<lla Hangassuo. -17 111 a.,. 1. (Lrnnen 1976): ( H cl-663) 
9:'il9 .t 200 : ( H el-662) 953(U.200 : ( Hcl -661) 9280±190: ( H c·l-660) 
SS70 ± 170: ( H el-66-1) 8780 .t 160: ( H cl-665) 8360± 190. 
Pm,·oo Bast u berg . 28 m a.,.I . (Ero ncn 1974): (Hcl -394) 
8-180 .t 190: (Hel-.193 ) 796IJ ± 180: ( H cl-392) 72:\0 ± 240: ( Hcl-391) 
6230 .t 220: ( He\-390) 5971J ± 21J0 

Curve II 
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J\sko la K opinkallionsuo. )X m a.s.l. (Eroncn and Hai la 1982): 
(Su- 1021) 8890 ± 1 10: (S u- 1022) 8870 ± 120: (Su- 1021) 8460 .!. 90 
/\sko la H uiska issuo. 59 rn a .s. l. (Erone n and Hail a 19X2): (Su-
102-1) 9370± 1 10: (Su-11125) 8430 .!. 90 
Askola Aborrctrask. 39 m a.s.1 . (Ero nc n and Haila 1982): ( Ki -
18-1(101) 8690 ± 130: ( Ki-18-10 02) 8700± 11 0 . 
As kola l.amminj;i rve nsuo. 32 m a.s.l. ( Eroncn an d H:-ii1.1 1982): 
(Ki - 1839) 7600 ±1 III : (Su-1028) 7160 ± 100: (Su-1029) 6910 ± 100. 
Porvoo K~iärmcjfi rvi. 29 .5 111 a.s.1. (Ero ncn and Ha ila l9R2): ( Ki-
1841.0 1) 6770 .!. 90; (Ki -18-11.02) 7090 ± 7:\ 



Porvoo Sto rmosscn. 27.5 m a.s.l. (Erone n a nd Ha ila 1982): (S u-
1026) 53(J(J± 100: (Su - 1027) -17-10 ± 11 0. 
Sipoo ßakunkärrträsk . 33 m a.s.l. (H yväri nen 1979) : (Hc l- 1131) 
7250 1 120: (Hc l- 1130) 8010 ± 120. 

C11 rve III 
Vantaa Marsupolku. 44 m a.s .l. (F.ronc n and Hai la 1982 ): (Hc l-
12-111) 8570 .!. 190: (Hc l-1239) 8490 .t l20 . 
Fspoo Odin lampi. 34.9 111 a. s. l. (Hyvii rinc n 1980) : (Hc l- 1266) 
XOlll .!. 1211 : ( Hc l- 1267) 7370 ± 100: (Hc l- 1268) 6390 ± 110. 
Vantaa La111111asla111pi. 31.8 111 a. s. l. (Alho nc n et 11/. 1978): (Hc l-
9%) 77-111 .!. 1711 : (Hc l-997) 7-170 .t 160; ( Hcl -998) 7310 .!. 160; (Hc l-
999) 0550 .!. 170 : ( He l- 1000) 6 160 ± 160. 
Kauniaincn Galltriisk. 31 111 a .s. l. (A lhonc n 1972 ; Ero nc n 197-1): 
( Hcl -35 1) 7-110 .!. 250: (Hcl-350) 6 180 .!. 230 . 

C111ve I V 
Karja lohp l ,d1111;ilampi. 71.2 m a.:-. .1. (G luc kert and Ristanicmi 
1980) : (Su -XX5) '!710 ± 150: (Su-886) 9060 .1 1611 . 
Kisko l.cilanla111pi . -12 111 a.s.1. (Eroncn 197-1): (Hel-287) 
6620 .1 170 : ( Hc l-395) 7780"c230. 
Tc nhola Trüskmo"cn . -II 111 a.s. l. (Eroncn 197-1) : ( Hcl -669) 
6260 .!. 21)0 _ 

Ctll"l'I' V 
H alikko Hi ittccnmiicn:-.uo. 88.9 111 a.s.1. (G IOck c rl 1976): ( H cl-
767) X620 .i 1911 . 
l'a im io Mcltolansuo . 67 111 a .s .l. (Glücke n 1976): (Hc l-730) 
XI 111 .!. 170 . 
Salo Santa 111 iic nsuo . 57.5 111 a.s . l. : ( Hc l- 1-155) 7%0 .!. 1:10 . 
l)rag:-. ljnürd . Sandhrink~mo:-.:-.cn . . ,n m a.,. I. (G luckc.:rt 1976) : 
( Hc l-726) 7 150 ± 1711 . 
Kcmi(l Slhtmoo;;-.cn. 3X 111 a.:-..1. (Gluc ke rt 1976): ( Hcl -658) 
) -Jl/11 ' 1811 . 

C11n-e VI 
\ 'a hll l. N1..·ittc,uo. ."X 111 a .~. I. (Glücken 1976): (Hcl -7D) 
7 IIKI ' 1-111 . 
Tur~u lsus uo . -III 111 a. s. l. (Glücken 1976): (Hel-56-1 ) -19:i0 .!. 1-10. 

Ct ll'l'C' VII 
Yl;1111 .. '. ho-Vunh cnsuo. 58 m a .:,..I. (Glu ckert 1976): ( Hc l-(,S2) 
x11., o .1 2511 . 
Yl:i11 c Muurassuo. 67 m a .s. l. (Glück c rt 1976): (Hc l-729) 
7-l :i ll .!. 2:111 . 
Eura Vahapr,i. 61.5 111 a .s. l. (En111c11 197-1) : ( Hel-."\X'i) 
X11711 ~ 2:i tl: ( f-kl -.18-1) 7.160 ± 1711 : (Hcl -3X3 ) 6%0 .!. 170 . 
Lai til a. Sa111111alsuo . -17 111 a .,. I. (Gli ,ckcn 1976): ( He l-6-17) 
511,11 .!. ::!(l(I _ 
E. ura P~hajani . 47 111 a.s.l. (Eronc n . Hci k~ ini:n and Tikk a ncn 
19X2) : ( Hcl - lY/ 1) 7-1 211 i: 120: ( Hcl-1.W2) 56,11 ~ 120: (Hcl-139,) 
S5XO.i l :! tl . 

C 111'\'e VIII 
Kauh ajoki Juura ü ojani. 167 111 a .s .l. (Sah1111 ,1:1 19X2): ( Hc l-
12'13) 89211 ' 1811 : (Hcl-129-1) 9070 .!. 1911 . 
Kau hajo~i K.iuhaJa ni. 1-ß .lJ m a .:-i .l. (Salrnnaa llJX:!): ( l·kl - 1291) 
7%11 ' 1711: ( Hcl - 129-1) 9070 ± 190. 
lsojoki l-l aukila111pi. 1117 111 a.s.l. (Salomaa 19X2) : ( Hc l- 1171 ) 
X2.10 .:. IW. 
lsOJ llki Kod csj;1rvi. '!4 . 1 111 a.s . l. (Sal,11naa 19X2): ( 1-kl - 117:i) 
Xlllll .i loll . 
S1ik :,inc n H aapaj iini . K0. 6 m a.,.I. (Sa lt)m a;1 \lJX :! : ( HL'l-1366) 
r,-1111 .!. l 'iO: (Hcl - 1,67) 6760 .!. l'ill 
Kuort :1nc Porra-. la mpi. 90 m a .-. .1. (F.roni:n 1974) : (Hd-4)0) 
77'i ll ' 2611 . 
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Fennoscandia archaeologica IV (1987) 

Heikki Matiskainen 

DIE MESOLITHISCHE STEINZEIT UND DIE CHRONOLOGIE IM BINNENSEEN
GEBIET FINNLANDS 

A bstract 

T he Mesolithic settle me nt of the inland lake regio ns o f Finland is sparse due to the 
t ra nsgressive hi sto ry of deve lopment of the Postglaci al pe riod . In this paper the dwell
in g sites unaffected by th e transgression are prese nt ed a nd the avail able possibilities for 
th eir d ating are di scussed . Most of the preserved sites ca n be assumed to date fro m 
approx imate ly 9000 to 8000 b .p ., i .e. prior to the isolati on of the bodies of water from 
the A ncy lus Lake. The chrono logy is comparable to the correspo nding sho re line dis
pl acement chrono logy . Dwe lling sites have been preserved only in land upheaval re 
gio ns whe re the la te r developme nt of the inland la kes did not ex te nd to the regressive 
A ncylus sho re line. T he lack o f find s in the regio ns of lakes Näsij ä rvi and Pieline n is 
with a ll probabilit y o nl y a n appa re nt o ne and the re is a distinct possibility of findin g 
Late Mesolithic sit es in co nnecti o n with the m. 
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Hintergrun d 

D ie C h ro no logie de r mesolithische n Steinze it 
Finnl a nds stützt sich bi s auf weit e res auf di e 
Ufe rverschieb un gschro nologie de r Ostsee, da 
14C-Da ti e ru nge n vo n meso lithi sche n Siedlun gs
plä tze n spärlich zu r Ve rfügung ste he n . Die bei 
a ls mesolithi sch e ingeschätzte m Grabun gs- und 
U nt e rsuchungsmate ri a l vorge no mm e nen Da
ti e run ge n stimme n o ft auf un e rwa rt e te Weise 
mit de n a rchäo logische n Anschauunge n übe re in 
(Jungne r 1979, Jun gne r & Sonnine n 1983). Die 
U fe rve rschi eb un g de r Ostsee a nde re rse its ist 
scho n se it de n 20e r Ja hre n ausgenutzt wo rden , 
obwo hl das Ve rt ra ue n zu de n mit qu art ärgeolo-
gische n Me thode n e rh alt e ne n U ferve r-
schi ebungsdati e run ge n di e vorgeschi cht liche 
C hro no logie ge fesse lt hat. Die vo n Wilh elm 
Ramsay ( 1920) in Ge brauch ge no mm e ne Me th o
de hat sich fas t un ve rände rt bis in un se re T age 
e rh a lt e n (Europae us 1922; Äy räpää 1950; Hyyp
pü 1935 ; Luh o 1956; 1967; Saura mo 1958 ; Ty nni 
1966 , Siiri ä ine n 1969, 1972, 198 1; Nun cz 1978a, 
1978b; Mati skaine n 1983 ). 

Man ist d aran gewö hnt , di e transgressive E nt 
wic klun g de r Binne nsee n Finnl ands zu Beginn 

de r Postglazialpe ri ode a ls G rund dafür anzuse
he n , dass im See n- Finnl and keine mesolith i
sche n Siedlungsplä tze gefund e n we rde n kon
nte n . Hinsichtlich de r vie r grössten Binne nsee n , 
Näsij ä rvi. Päij änne , Saimaa und Pieline n sind 
so lche für die Südse it e de r Bec ke n auch nicht 
be kannt. A n de n No rdt e il e n de r Becke n sind 
jedoch eine Re ihe mesoli thischer Siedlungsplä t
ze anget roffen wo rde n , wo mit a lso e ine Rück
schau betre ffs de r E ntwic klun g de r See n in Hin 
sicht auf di e mesolithi sche Besiedlung a m Pla tze 
ist. 

Hauptzüge der Untersuchungsm etode der f riih 
postgla z ia/periode der Binn enseen , 

Die La ndh e bunge n und di e dadurch ve rursacht e 
U fe rve rschi ebung habe n di e frühpostglazia le 
E ntwicklung geste ue rt. Die Metachronitä t de r 
La ndh eb ung hat die Ne igung der Binne nsee
becken he rvo rge rufe n und die Ve rlegung des 
nö rdli che n A bflu sses nach Süde n ist be i a lle n 
vie r ge na nnte n Becke n vo r sich gegange n . Vo r 
de r Ve rände run g des Abflusses ware n di e 
Südte ile de r Becke n unte r Wirkung de r T rans
gressio n ge wese n und an de n Nordte ile n hat die 
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Höhe der Uferflächen entsprechend die Lo kali
sierung und die Höhe der Abflüsse reguliert. 
Die Neigungsschwelle hat sich grad um Grad 
nach Norden verschoben , bis die Ausbrüche an 
den Südteile.n der Becken geschahen (Saa rnisto 
1971 a). 

Bei der Untersuchung der Entwicklung der 
Binnenseen wurde das Hauptaugenmerk auf 
einige strategische Details gerichtet. Diese sind 
die Isolation der Seen von der Ostsee zu eigen
ständigen Becken und die Datierung der Vor
gänge , das Alter des nördlichen Abflusses und 
mögliche späte re Lokalisierungen des höchsten 
Transgressionsufers sowie die durch die Landhe
bung verursachte Verschiebung der Abflüsse an 
ihre heutigen Standorte . 

Die Uferve rschiebungsunte rsuchungen der 
Binnenseen basieren auf der Bestimmung der 
Höhe der morphologischen Uferbildu ngen bzw. 
Uferwälle sowie der Bestimmung der Höhe der 
Steinzonen unter Benutzung der Höhenunter
schi ede entsprechend den E rdhebungsisobasen 
unter Beachtung der Höhe nunt e rschiede. Im a ll
gemeinen ist die oberste Grenze der Transgres
sion der grossen Binnenseen morpho logisch 
klar, nur betreffs des obersten U fers des Päijä n
ne sind beachtliche Unterschiede in den A uffas
sungen der Forscher aufgetreten (Aario 1965: 
Saarn isto 1971 b). 

Bei der Darstellung der Ufe rfl ächen wurden 
Distanzdiagramme und Relati onsd iagramme zu 
H ilfe genommen . Im Distanzdiagramm werden 
die Uferbeobacht ungen von de r Mitt e des See
beckens auf ein ausgewählt es auf die lsobasen 
der Erdhebung ge richtet es Projektionsniveau 
proji zie rt . Im Re lationsdi agra mm wird die a ls 
Leitebene gewählt e Uferebene in Bezug auf die 
übri gen U fe rbeobachtunge n re lativi e rt. Die 
meisten Unte rsuchungen der Seenbecken ba
sie ren auf de r Verwendung des Distanzdia
gramms (Saa rni sto 197 1 a). 

Die Da tie rung der Verände runge n geschah 
anfangs rela ti v mit Hilfe der Po ll enzonengren
ze n . Zwei klare Zonengrenzen IV/V (Be tula/Pi
nus) und VN I (Pinus/Betula, Ainus , Cory lus , 
Ulmus) des Beginns der Postglazialperiode wa
ren besonders für die Datierung de r Abtrennung 
der Seen von der Ostsee gee igne t . Nach der In
geb rauchn ahme der 14C-Datierung hoffte man. 
grössere Klarheit über die Datie run g der ge
nannten Ereignisverläufe zu erhalten. Di e ge
wässergeschichtlichen Verände run ge n konnt en 
recht grob eingegrenzt werden, genaue Trans
gressions- Regressionsgrenze n sind ze itli ch nicht 
vollständig klar. Bei der Datierung kann auch 
di e Zeitgrad ientmethode , de re n Zuverlässigkeit 
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weitgehend von der 14C-Datierung de r sich ne i
genden Ebenen , z.B. der Pollenzone ode r der 
obe rsten U fe rebene ab hängig ist , benutzt wer
den (Saarnisto 1971 a; Siiriäinen 1973; Ri sta
niemi 1987). 

Erst kürzlich ist bei der Untersuchung de r 
Binnenseen begonnen worden , die Bestimmung 
der di atomfloristischen lsolationshorizonte nact, 
den gleichen Prinzipien, nach denen die Metho
de bei den U ntersuchun ge n der Ostsee schon 
Jahrzehntelang angewendet worden is t , vorzu
nehmen (Ristanie mi 1982, 1987). Die Grenzho
rizonte konnten durch d ie Diatomanalyse genau
er als früh er geklärt wercen und die 14C-Da
tierungen konnten präziser in d ie Stratigraphie 
plaziert werden . E rfolgreich war auch die Deter
mination der Transgression mit Hilfe des G lüh
verlustes , mit der die Z un ahme e ines mineralo
gischen Sto ffes , To n oder Feinsand, im Detritus 
festgestellt wird . Der Beginn vo n To n- oder 
Feinsanddetritus in der Strat igraphie informi ert 
über das Eindringen de r T ransgressio n über die 
Schwe llenhohe des Beckens und Ent sprechend 
über das E nde von Regressionen und der Isola
tion vom Becken. Im Päij änne-See und im Sai
maa-See konnte so e ine ge nannte Schichtse ri e 
meistens mit dem Wechsel der Abfluss rich tung 
vom Norden zum Süden ve rknü pft werden (Saar
nisto 1970 , 1971b) 

Mesolithische Siedlungsplätze 

Man weiss vo n der Existenz von fast 300 meso
lithischen Sied lungsplätze n in Mittel- und Süd
finn land (Matiskaine n 1983 ). Diese Anza hl ba
siert sowo hl auf mit Hilfe vo n Ausgrabungen un
tersucht en als auch auf durch d ie Oberflächen
ka rti e rung e rfass ten Funden . Die Sied lungsplä t
ze wurden auf de r Basis dessen definiert , ob in 
Ve rbindun g mit anth ropogene n Q uarza bschlä
gen Typgegenstä nde der meso lithi schen "Suo
musjä rvi -Kultur " ode r eine Anzah l meso lithi 
sche r Ste in gege nstände ge funden wu rden . Es 
muss auch mög li ch se in , de n Sied lungsp latz to
pographisch zu bestimmen und e ine auth enti 
sche Höhengrenze anzugebe n. Die Siedlungs
plätze dieser Unte rsuchung basieren auf den to
pographi schen Kata loge n des Denkmalpflege
schut zes des Regionalpl anungsverbandes für das 
Seengebiet. 

Die Le itt ypen der mesol ithischen Stei nobjekte 
wurden den Forsch ungstraditione n ge mäss auf 
der Basis de r von Äyräpää (I 950) ausgearbe ite
ten Formenkl ass ifi zie rung bestimmt . Von den 
zentrale n Gege nstandstypen sind un s di e fo lgen
den sechs bekann t : 



primitiver Meissel oder Axt (ca. 9000-6000 
b.p.) 
blat tförmige Schieferspitze (ca . 8800-8000 
b.p.) 
Kugelkeule mit trichterförmigem Loch (ca . 
8500-8000 b.p.) 
krummrückiger Hohlmeissel ( ca. 8500-7500 
b.p.) 
schrägschneidige Quarzspitze ( ca. 7750-6000 
b.p.) 
Geradmeissel vom südfinnischen Typ (ca. 
6500-6000 b. p. ) 

Die Datierung der Gegenstände basiert auf 
mit Hilfe der Uferverschiebung datierten 
Sied lun gsplätzen, an denen Typengegenstände 
gefunden wurden (Tabelle 1; Matiskainen 1983 , 
l 985). 

Beim Vergleich mit dem Auftreten vo n 
Siedlungsplätzen im Seengebiet Finnlands sind 
die Kugelkeulen mit trichterförmigem Loch . die 
blat tförmigen Schieferspitzen und die krumm
rück igen Hohlmeissel für Nord-Savo und Mittel
finnland üblich, ebenso primitive Äxte. Auch 
ein ige schrägsch neidige Quarspitzen sind in dem 
Binnenseegebieten Mittelfinnlands angetroffen 
worden. Dagegen sind die südfi nnischen Gerad
meissel nur auf Südfinnl and begrenzt (Ka rte 1: 
Äyräpää 1950: Matiskainen 1983) . 

Das Typenmaterial umfasst nicht a lle auf die 
mesolithische Steinzeit datierte Gegenstandsfor
men , wie Ilo mantsiäxte und Zapfenkeulen u .a. 
Spezialgege nstä nde. da es sich von der Dichte 
des Auftretens her um als Kuriositätenexempla
re einzuordnende Funde handelt (Äyräpää 1950; 
Ca rpel an 1976). 

Näsijärvi 

Die Un tersuchun g der Entwicklung des Näsijär
vi basiert auf den ufermorphologischen Mes
sun ge n von Tolvanen ( 1924) (Saarnis to 1971 a). 
Der Abfluss des Sees Näsijärvi befand sich am 
Sapsa lamp i vo n Alavus, wo die Schwellenhöhe 
etwa 115 m beträgt. Nach der 
Uferversch iebun gsk urve vo n Salomaa (1982) hat 
sic h der Näs ij ärvi-See um e twa 8500 b.p . vo m 
Ancy lus-See abge trennt . Als Fo lge de r Landhe
bung begann am Südteil des Beckens sofort nach 
der Ab tren nung die Transgression . Das A uf
brechen des Bettes des Tammerkoski rief 
wahrscheinlich im Becken eine schn elle Regres
sion hervor . Das obe rste Ufer des Näsijärvi un 
tersch e ide t sich mit e ine r l lö he vo n 97 m in 
Pyy nikinharjuffa mpere und auf der Grund lage 
de s unt er de m Flutsand ge messe ne n Bodens in 

Lie lahti hat die Hebung des Wasserspiegels 5.5 
m betragen (Donner 1976). 

Die Datierung des Aufbrechens des Bettes ist 
schon in den U ntersuchun gen von Tolvanen 
schlecht geklärt worden . Mit Hilfe der Neigung 
der Uferfläche ist sein Alter mit etwa 6300 b. p . 
bestimmt worden, was gleichzeitig also auch das 
Alter des Tammerkoski wäre (Don ner l 976). 
Nach Saarnisto (1971 a) entspricht der Gradient 
20 cm/km des oberen Ufers der Datierung von 
über 6500 b.p. 

Vo n den Regress io nsvorgängen hat man spä
ter zwe i 14C-Dat ie rungen erhalten (Tabelle 2) . 
Al hon e n ( 1981) beobachtete in der unterha lb 
des Tammerkoski befindlichen Schichtenserie 
des Sees lidesjärvi e in sc hmales Flutsediment, 
dessen Alter mit 5390 ± 140 b .p . gemesse n wur
den. Im untersuchten Mantereenrahka-Moor am 
Südte il des Pyhäjärvi wurde ei ne Flut anzei
gender Detritushorizont gefunden , der auf 6890 
± 80 b.p. datiert wurde (Grönlund 1982: Perilu
nen & al. 1984). Zuoberst in der Schichtserie 
von Mantereenrahka tritt ausserdem noch ein 
zweites schmales Flutsediment auf, das der von 
lidesjärvi datierten Transgression zu entspre
chen scheint (A lho nen 1982). Bis auf wei teres ist 
ungeklärt. wie diese a ls jünger datierte Trans
gressionserscheinung mit der E ntwicklungsge
schichte des Näsijärvi und der E ntstehung des 
Tammerkoski zu verbinden ist. 

So scheint das Alter des Bettes des Tammer
koski und die Tra nsgressions-/Regressionsgrenze 
e twas nach 7000 b.p. zu liegen. Die Uferver
schiebungschronologie des Näsijärvi ist jedoch 
bis auf weiteres nicht von so grosser Bedeutung. 
da ke ine meso lithischen Siedlun gsplätze aus dem 
Bere ich des Beckens bekannt sind (vgl. Saarnis
to 1971 a). Der Grund für diese Erscheinung 
scheint in der bescheidenen Forschu ngsaktivität 
in diesem Gebiet zu liegen . Entsprechend den 
Naturverhältnissen wäre di e ungestörte Erhal
tung von Sied lun gsplätzen für d ie frü he Phase 
des Mesolithikums im o beren Teil des Gewäs
~e rs und für die spätmesolithi sche Periode auch 
im Süd tei l des Beckens mögli ch. Die in Alavuus 
m der Nähe des Abflusses befind lichen 
Sied lun gsplä tze (Nr. 235-242. Karte 1) sind 
Meeresufer-Siedlungsplätze und stehen_ ni cht in 
Verbindung mit dem nördlichen Abflu ss des 
Sees. 

Päijänne 

Die archäologische Ufe rve rschiebun gschronolo
gie des Sees Päijänne hat bis auf weiteres genau
e re Anhaltspunkte für die relative Datierung der 
Grenze zwische n der vorkeramischen und der 
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Karte / . Verbreitung de r mesolithischen Siedlungsplät ze in de r Zeit vo n 9000 - 6000 b.p. Das Ufer der Ostsee folgt den Litorinamaximi, ca. 7500 
b.p. Das transgress ive Binne nseegebie t ist dunkler geke nnze ichne t. Numerierung de r Siedlungsplätze siehe Tabelle 1; Mati skainen 1983. 



Steinzeit geboten (Saarnisto 1971 b ; Siiriä inen 
1980; Matiskainen 1979) . Am No rdteil des Päi
jänne-Sees wurden zah lreiche mesolithische 
Siedlungsplätze gefunden , deren Altersstufe auf 
de r Grundlage de r Uferverschi ebung des Päij än
ne -Sees geschätzt werden kann. 

Nach Saarnisto (1971 b) hat sich der See Päi
jä nn e vo m Ancylus-See in der Nähe der Pollen
zone ngre nze V/VI abge tre nnt. Nach dem Ver
gle ich de r Schwe llenhöhe des Abfl usses von 
Hinkua be i Ko tajä rvi , 122 m , mit dem Uferver
schiebungsdiagramm von Salomaa ( 1982) wäre 
di e Isoli e rung währe nd e iner schnellen Regres
sion, e ingetreten 8500 b.p. Im Südteil des Bek
ke ns begann die Transgression scho n vor de r 
E ntstehung der Schwelle von Kotajärvi zuerst 
wegen de r Schwelle von Äänekoski und da nn 
wegen der von Kolima und setzte sich so lange 
fort , bi s das Be tt des Jäniskoski nach Heinola n
ha rju aufbrach . Die oberste Uferfläche unter
sche ide t sich kl ar als morpho logisches Nivea u, 
als dessen Neigungsgradient 17 cm/km bestimmt 
worde n ist. (Tolvanen 1922 ; Aarnio 1965; 
Siiriäinen 1970; Matiskainen 1979). 

Nach Rista niemi ( 1987) ist die Isolation derart 
zweitei lig , dass sich die erste Schwe lle in Kärnä
koski , Viitasaari be funden hat , wo die Isolation 
vom A ncylus-See etwa 8900 b.p . geschehen wä
re und die zweite Schwelle in Hinkua , wo das 
A lte r der Iso latio n 8300 b.p. wäre. Die Trans
gression des Alt-Päijänne hätte zu Beginn Kär
nä koski in zwei Hauptbecken gete ilt , in Alt-Ko
lima und Keitcle- Päijänne bis 7500 b.p. Danach 
hätte sich das Becken als e inhe itliche r , das 
oberste Ufer e innehmende Alt-Päijänne ent
wicke lt . 

In Verbindung mit dem Bec ken des Päij ä nne 
wurde e ine ganze Rei he von Te iche n datiert , die 
zur E inwirkunge n de r Transgressio n geworden 
waren (Saarnisto 197 1 b ; Ri stanie mi 1982, 
1987). 14C-Datierungen gibt es ausse rdem von 
den Pollenzone n (Tabe lle 2). Zwischen den 
verschiedenen Dati e runge n gibt es eine Reih e 
von Wide rsprüche n und auf deren Basis spiege lt 
sich der Ze itpunkt des Aufbreche ns des Bettes 
von Heinolaharju auf e twa 6000 b.p. Die tradi
ti o ne lle " Meso-Neo"-G renze, 6100 b. p. , bas ie rt 
a uf dem von Saarni sto ( 1971 b) mitge teilten Al
te r (Siiriäinen 1970). Ri sta ni e mi hat das Alter 
um hundert Jahre a uf die Zeit um 6000 b .p. ver
legt (A bbildung 3). 

In bezug auf di e Altersbestimmung de r meso
lithisc hen Siedlungsplätze des Oberteiles des 
Püijilnne-Beckens sind auch die Pollenzonen
gre nzen von IV/V und V/V I wichti ge Ho rizonte. 
Die neuesten Datierungen von Rista nie mi 

unterscheiden sich bedeutend von den vorang
ehenden. Saarnistos (1971 b) Ansicht wa r , dass 
Alter der Grenzen (IV/V) 9000 b .p . und (V/VI) 
8000 b.p. wa ren. Ristaniemi datiert die IV/V
Zonengrenze auf 9400 b.p . , was Alter he r dem 
auf der Grundlage der Transgressionsphase un
terschiede nen obersten morphologischen Ancy
lusufer entspricht. Der Gradien t des Ufers ist 46 
cm/km , also e twas steiler ge neigt a ls die IV/V
G renze , 42 cm/km ein Distanzdiagramm ver
wendende n Saarnisto. Falls die bei dem Ancy
lusgrenze und di e IV/V-Zonengrenzen synchron 
se in so llten, unterscheiden sich auch die Auffas
sungen vo n Rista niemi und A ario (1965) über 
die Höhe de r Grenze im Gebiet von Hinkua be
trächtlich. Nach Aarnio ist die Höhe der Zo
nengrenze etwa 160-165 m ü.M., wogege n nach 
Ristaniemi die Höhe von Ancylus etwa 180 m 
ü.M . ist (siehe auch Saarnisto 1971 b , Fig. 2). 
Als Alter der V/VI-Zo nengre nze gibt Ristanie mi 
(1987) 8700-8500 b.p. an , was als ein se hr frühes 
A lter angesehen werden kann . 

Auf de r Abbildung 1 ist das Ufe rver
schi ebun gsd iagra mm de r E ntwicklun g des Päi
jänne-Sees zu Beginn der Postglazialpe ri ode im 
Oberte il des Gewässers da rgestellt. Als Dia
gramm wurde ein Distanzdiagramm gewählt, 
wobei als Grundlinie die von Saarnisto ( 1970 , 
app. VIII) vorgestellte in Richtung a uf die Erd
hebungsisobasen angefertigte Linie für das Sai
maa-Gebiet verwendet wurde (sie he auch Matis
kainen 1979). In bezug auf den Längenkre is be 
trägt di e Richtun g der Grundlinie e twa 315 
Grad, wobei die Gradienten etwas hö he r se in 
kö nnen. Ri staniemi ( 1987) hat als Richtung 320 
Grad verwende t , was dem traditionellen Nei
gungswinke l des PM-Ufe rs 17 (: m/km entspricht . 
Der Ausga ngspunkt des Diagrammes be finde t 
sich an de r Mündung des Abflusses von Hinkua 
und der Abschlusspunkt kurz hinter der Grenz
zone vom obe rsten Transgressionsufe r des Päi
jänne (PM) und Uferfl ächen e ntspreche nd die 
Chronozo nen IV/V , V/VI ze itlichen U fe rphase n 
der Ostsee, e twa in der Nähe von Suo ntee n
selkä. 

Die mesolithische n Siedlungsplätze des Ge
bietes können auf zwe i uferverschiebungschro
nologisc he Bezugspunkte datiert we rde n ; a uf die 
Pollenzo ne V. deren Alter e twa 9000 - 8000 b. p . 
beträgt und auf das Max imalufer des Pä ij ä nne 
(PM) , dessen Alter e twa 6000 b .p . ist . Die e nt
spreche nde n Altersangaben von Ri sta nie mi 
(1987) für die Pollengrenzen sind 
9400 - 8600 ± 1000 b .p. Die Siedlungsplä tze be
find e n sich mit Ausnahme von Nr. 207 o berhalb 
der Schwe ll e vo n Ää nekoski , womit das oberste 
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Abb. / . Die mesolithischen Siedlungsplätze des Päi jänne-Sees zum Distanzdiagramm rela tivie rt. Sie he Nume
ri e rung Tabelle 1. obe rste Grenze des Ancylussees (Ristaniemi 1987) , IV , Be tula-Zo ne , V , Pinus-Zone , 
VI , Betula-Alnus-Corylus-U lmus-Zone , PM, Päij ännemaxim (Saarnisto 197 1 b). K, Alt-Kolima , KP , 
Kei te le-Päijänne ( Ristanie mi 1987) . Berechnungsschwelle n sind die Schwellen von Hinkua, Kolima und 
Äänekoski . 

U fe r des Päi jänne vo n ande rem Alt er und im 
Südtei l jünge r zu sein scheint. Die Siedlungs
plätze Nr. 225 , 203,2 12,204, 216,217 , 266,267 , 
268 obe rha lb des PM- Ufe rs sind wahrschei nli ch 
aus der Borealpe riode stammende , zum Ancy
lusmesolithikum ge hö rende Siedlungsplätze. Die 
in der Nähe des PM-Ufe rs befindlichen 
Siedlungsplätze sind wahrscheinlich mit dem 
Maximalufe r des Päij änn e-Sees verbunden und 
so zur Zei t des Litorinamesolithikums ge hörend , 
jedoch könnte auch e in Te il von ihnen auf die 
Po ll enzo ne VI datiert se in , also auf das regressi
ve Ancylusufer (Matiskainen 1983). 

In bezug auf die Meeresufer-Siedlungsplä tze 
hat man für die mesolithi schen Gegenstände 
e ine andeutungsweise Datierung e rh alten die 
man mit den an den Siedlungsplätzen des obe ren 
Teiles des Päij änne-Sees gefunden O bjekten 
verglei chen kann (Abbildung 2). 

Das jüngste geschätzte Alter de r Trichterloch
keulen und der blatt fö rmige n Schieferspitzen , 
8000 b. p. steht im E inklang mit der Uferver-
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schiebung des Päij änne-Sees, da die Siedlungs
plätze sich in de r Nähe de r Pollenzone V/VI be
find en , desse n Altersstufe von Ri staniemi (1987) 
a ls etwa 8700-8500 b.p . mitgete ilt worden ist 
und im Genick des Be ttes von Hinkua , desse n 
lsolat ionsdatierung etwas jünger ist als di e vor-· 
angehende, etwa 8500-8300 b .p. (Matiskainen 
1983 ; Salomaa 1982). Andererseits ist ihre Da
tie run g im Abgang von Hinkua von der Ancy
lusregression bis zum Ende der mesolithischen 
Zeit möglich . Auch mit Hilfe der Transgres
sionsk ulmin ation des Päijänne-Sees kann die 
Gre nze von vo rkeramischer und keramische r Zeit 
nicht geklärt werden , denn die mesolithischen 
Gege nsta ndsdatierungen sind in den Oberteilen 
sehr früh, auf die E ndphase datiert e Gegenstän
de fehle n ganz. Vie le der Siedlungsplätze wirken 
se hr langlebig , wie z .B . Nr. 227 , Pihtipuhdas 
Rö nny , dessen Nutzung sich vom Mesolithikum 
bis in die kammkeramische Zeit fortgesetzt hat 
(Ailio 1909). 

Die von Ristani emi ( 1987) mitgeteilten frühen 
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Abb. 2. Das Auftreten der Typgegenstände an de n mesolithischen Sied lungsplätzen des Päijänne-Sees , vgl. Abbil
dung I* , primitive Axt, 0 Trichterlochkeule, J. blattförmige Schieferspitze. • krummrückiger Ho hlmeis
se l. 

Datierungen stehen etwas im Widerspruch mit 
de r vorgeste llten meso lithi sche Chronologie , 
sind jedoch nicht vollständig voneinander 
abweichend. Die auf 9400 b .p . datierte 
IV/V-Zonengrenze entspräche dem obersten 
Ancylusufer. Die darauffolgende Regression wä
re sehr schnell vor sich gegangen , da die Keite le
Päi jänne-Phase 8900 b.p . entstanden wäre , 
schon vor der VNI-Zone , deren Alter 
8700-8500 b.p. wäre. Somit läge das Alter der 
mit der regressiven Ancylusphase zusammen
hänge nden Siedlungsplätze bei 9000 b.p . Nach 
de r Meeresuferchronologie ist das A lter des 
entsprechenden Bestandes , Trichterloch keulen 
und blattförmige Schieferspitzen , des Bottni
schen Mee rbusens 8500-8000 b.p. , was auf der 
von Salomaa ( 1982) ge nau datierten Uferver
schi ebun gschrono logie von Lauhavuori basie rt 
(Matiskai nen 1983). Nach archäologischen Auf
fassungen wirken di e von Ri sta ni emi vorgeste ll 
ten Altersangaben bis auf weiteres zu hoch . 

Wenn man die Grenze zwischen vor.kerami-

scher und keramischer Periode auf der Grundla
ge des Päij änn e-Sees datieren will , ist das Alter 
der Transgressions/Regressionskulminati on bis 
auf weiteres sehr breit (Abbildung 3). Gleicher
massen ist das Alter der obersten Grenze des 
Transgressionsufe rs mit grösster Wahrsche inlich
keit metachronisch , so dass im Oberte il die früh
keramischen Siedlungsplätze nach Rönny sich 
auf dem Niveau des obersten Ufers und weite r 
unterhalb unter dem obe rsten Ufer befinde n. 
Die mesolithischen Siedlungsplätze fehlen auch 
für den Südte il des Beckens , die man für ober
halb der Maximalgrenze befindlich annehmen 
könnte , fall s das Uferniveau überall vom gle i
chen Alter wäre (Siiri äinen 1970; Saarnisto 1971 
b ; Matiskainen 1979; Ristaniemi 1982 , 1987) . 

Saimaa 

Die Uferverschiebung des Saimaa-Gebietes ist 
in dessen Frühphasen mit der Entwicklung des 
Päijänne-Sees zu vergleichen . Das Becken hat 
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sich scho n während der regress ive n Yoldiaphase 
von seine m Südteil iso lie rt , wobei es an den sich 
zurückziehenden E isrand gestützte Schmelzwas
se rsee n bildete . Die Iso lati on der Gewässe r des 
Oberteiles ist zur gle iche n Zeit wie die des Pä i
jänne-Sees vor sich gegange n , a lso etwa 8500 
b .p .. wonach der Abflu ss sich am Selkäyslampi 
vo n Pielavesi befa nd . und das Wasser floss übe r 
den Päijänne-See durch das Bett von Hinkua in 
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de n späten A ncylussee/Mastogloiameer. Wie 
be im Päij änn e-See ist das oberste Ufer des Sa i
maa-Sees mo rpho logisch bestimmt und a ls klar 
metachroni sch konstatie rt worden. Zwischen 
eiern Bett vo n Pie lavesi und Matkuslampi/ Ristii
na ist das Alter der Grenze etwa 5500 b.p. und 
zwi sc he n Matkuslampi und Yuoksi etwa 5000 
b.p . (He llaa koski 1922 ; Meinancler 1948 ; Saa r
nisto 1970). 
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Abb. 4. D ie mesolithische n Siedlungspl ä tze des Saimaa-Sees zum Dista nzdiagramm re la ti vie rt. Sie he Nume rie rung 
Tabelle 1. Zone ngrenzen wie auf Abbildung 1. Berechnungsschwe lle n sind Hinku a. Pie lavesi und Suo ne n
joki . 

A us de r Verb re itungska rte ( Karte 1) der me
solithische n Siedlungsplä tze ist e rke nnbar , dass 
sie sich am Nordte il des Becke ns be finde n , wo 
be i die südlichsten in Kuo pio und Siilij ä rvi 
li ege n . A uf de r Ab bildung 4 sind ein U ferve r
schiebungsdi agramm und die mesolithi sche n 
Siedlungsplätze in Nord-Savo darges te llt. Es ist 
a ls Distanzdi agramm vo n de r gle iche n von Saar
ni sto ( 1970) vo rgeste llte n G runde be ne wie di e 
Diagra mm e de r Abbildun ge n I und 2 vom Päi
jänne -See angeferti gt worde n . 

D ie Dati erun g de r Siedlun gspätze entspre
chend der Abb il d un g 5 scheint p rob le mati scher 
a ls be im Päi jä nn e-See. Ei ne Reihe vo n 
Sied lun gsp lätze n . Nr. 197. 199. 208 un d 269, be
fin de n sich unt erhalb de r transgressive n U fe re
be ne des Gross-Sa imaa-Sees, de r auf die Ze it 
von 5000 b.p. da ti e rt is t. Be i de r ge naue re n U n
te rsuchun g der Sied lun gsp lä tze wird de utlich , 
d ass di ese meso lithische n Sied lun gsplä tze wirk 
li ch unt e r de r Flut des Gross-Sa im aa-Sees ge
b li ebe n sin d. Nr. 197 , (Kuopio Leppära nt a ) be
fin de t sich auf 90 m l lö he. wobe i die e nt spre
che nde n typischen kam mke rami schen Siedlun gs-

pl ätze sich am nach de m A ufb rec he n vo n Vuo k
si auf de r Höbe vo n 95 m im gleiche n Ge biet 
be find e n ( Po hjaka lli o 1978). Nr . 269, ( Kuo pio 
J ynkk ä). beinha lt e t nebe n eine r primiti ve n Ax t 
auch eine Re ihe vo n Q ua rze n . Die vo n Vanh a
talo (1 986) an di esem Punkt durchgeführte G ra
bung hat ke ine A nze iche n eines e rh a lte ne n 
Siedlungspl a tzes zu m Vorschein gebracht. Nr. 
199 (Siilinj ä rvi, Vilho la) sche int ein ent spre
chende r Siedlungsplatz zu se in wie auch Nr. 208 
(Jua nkos ki Västini e mi ), vo n de ne n vie r meso li 
thi sche Obje kte a ls E in ze lfunde be kannt sind. 
abe r keine and e re n A nze iche n e ines Siedlungs
pla tzes (s ie he Po hjakalli o 1977). 

Es sche int so, a ls ob die d urch die Transgres
sion durche ina nde rgebrachte n Siedlun gsplätze 
mit dem A ncy lussee in Ve rbindun g stehe n und 
aus de r Po lle nzone V ode r vo n de r tra nsgressi
ven Gross-Saimaa, Po lle nzo ne VI , stamme n . 
Auf G rund de r vorges te llte n Anscha uung ist es 
nur am no rdwestliche n La ndh ebungsgürt e l des 
Abflusses des Suo ne nj o ki möglich Siedlungsplä t
ze von Prim ärste llun g zu find e n . Im Gewässe r
gebie t unte rh alb des A bflu sses wie auch in des-

27 



SAIMAA 

m 

160 

140 

120 

100 

60 

km 0 20 40 60 80 100 120 140 160 

Abb. 5. Auftreten der Typengegenstände an den mesolithischen Siedlungsplätzen des Saimaa-Sees, vgl. Abbil
dung 4. Symbole wie auf der Abbildung 2. 

sen Nähe sind die Siedlungsplätze unterhalb des 
obersten Ufers zerstört. 

Mesolithische Siedlungsplätze in ungestörter 
Position datieren sich auf das regressive 
Ancylusufer , die Pollenzone V, und es -ist be
merkenswert, dass die darunter gefundenen Leit
artefakte sich harmonisch auf den Beginn der 
mesolithischen Steinzeit , etwa 9000-8000 b.p ., 
datieren (Edgren 1977; Matiskainen 1979). Spät
mesolithische Siedlungsplätze fehlen für das 
Saimaa-Becken wie auch beim Päijänne-See. 
was von der schwachen Forschungsaktivität her
rühren und daher illusorisch sein könnte. 
Schrägschneidige Quarzspitzen sind an keinem 
der Urufer der beiden Beckenkomplexe ange
troffen worden. Dieser Mangel rührt nicht vo n 
der gebietsweisen Verbreitung her , denn Huurre 
hat schrägschneidige Quarzspitzen in Kaalainsal
mi , Outokumpu gefunden (Nr. 192). 

Im Gebiet von Joensuu sind zwei Siedlungs
plätze befunden worden , die unter den Trans
gressionsschichten des Saimaa-Sees geblieben 
sind (Nr. 190-191; Pälsi & Sauramo 1937 ; Vä
keväinen 1979). Die Funde setzen sich aus-
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schliesslich aus Quarzgegenständen und -ab
schlägen zusammen , doch wegen der Entwick
lung der Umgebung kann man beide als mesolit
hisch datieren. Auf den Siedlungsplätzen hat 
sich eine etwa 1-2 m dicke Sandschichtung an
gesammelt. Neben der Transgression des Sai
maa-Sees hat auch das Aufbrechen von Pielinen 
um etwa 8500 b.p. höchstwahrscheinlich die Bo
denhorizonte in der Nähe des Aufbruchsabflus
ses mit Flutsand bedeckt (Hyvärinen 1966). 

Von der Feuerstelle des Siedlungsplatzes von 
Mutala , Joensuu (Nr. 190) steht eine direkte 
14C-Datierung 7160 ± 250 zur Verfügung. Von 
der unter der Transgression stehenden organi
schen Schicht sind auf Veranlassung der Geolo
gen mehrere Datierungen mit der Radi oka rbon
methode angefertigt worden , di e das A usarbei
tung der auf Abbildung 6 dargeste llten tran s
gressiven Uferverschiebungskurve ermöglicht 
haben (Tabelle 2). Die Datierungen staffeln sich 
gleichmässig im Verhältnis zur Höhe, durch Ab
nutzung hervorgerufene Feh ler scheinen nicht 
aufzutreten . Die obersten Datierungen des Dia
gramms , die den Abschluss der Transgression 
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Abb. 6. Transgressive Uferverschiebungskurve für das Gebiet Joensuu , siehe Tabelle 2. M , Siedlungsplatz Mutala, 
(Nr. 190) , S. Siedlungsplatz Si ihtala, (Nr. 19 1) . 

mitteilen , stammen von Linnansuo, Imatra . Das 
höchste Ufer ist als vom Alter des Aufbrechens 
von Yuoksi bestimmt worden , aber es ist auch 
möglich , dass das Maximum in dem Gebiet ä lter 
ist, wobei die Regression schon zur Zeit des 
Abflusses vom Käre lampi beginnt (Pälsi & Sau
ramo 1937; Saarnisto 1970). 

Im Jahre 1979 grub Lea Yäkeväinen den 
Siedlungsplatz Siihtala , Joensuu (Nr. 191) aus, 
der sich als mi t Mutala gleichartiger , unter der 
Transgression stehender Siedlungsplatz erwies. 
Seine Datierung kann mit den Datie rungen Su-
50 und Su-882 verbunden werden. Davon ist Su-
50 ein o rganischer Bodenhorizont auf etwa 81 m 
Höhe und Su-882 wiederum ist aufgrund des in 
Verbindung mi t der Grabung aus den Bodenho
rizonten en tn ommenen Rumpfes von Be tula auf 
etwa 80,7 m Höhe datiert worden . Auf der 
G rundl age der Datierungen kann geschlossen 

werden, dass der Wasserspiegel sich 6000 b.p. 
über den Fundhorizon e rhoben hat. Durch die 
Einordnung der Fundhöhe der am Siedlungs
platz befundenen Quarzabschläge in das Dia
gramm und unter Schätzung der Untergrenze 
des Siedlungsplatzes entsprechend den von 
Väkeväinen gemachten Beobachtungen auf 79 m 
über dem Meeresspiegel, e rhä lt man für di e me
solithische Siedlung von Siihtala ein Alter von 
6500 b.p . Die Datierung der Feuerstellenkohle 
des Siedlungsplatzes von Mutala zeigt, das sich 
der Uferstrich damals e inen Mete r unterh alb 
von Siihtala befunden zu haben sche int. Somit 
ist der Altersunterschied zwischen den 
Siedlungsplätzen von Siihtala und Muta la etwa 
500 Jahre. 

Die die Entwicklun g des Joensuuer Gebietes 
am vollkommensten beschreibende Schichtserie 
wurde in Kontiosuo gefunden (Vesajoki & al. 
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Abb. 7. Pollendiagramm von der de n Siedlungsplatz Siihtala be decke nden o rga nische n Schicht . 

1985). Aus de r Serie wurde n die Isolation des 
Saimaa-Sees vom Yoldia , das Aufbrechen von 
Pie line n und eine den vorhergehenden Da
tie runge n e nt sprechende o rga ni sche Schichtung 
vor de r Flut des Saimaa-Sees datiert. Die Un
te rgre nze der unte r der Transgressio n be findli
chen Torfschichtung ist 6520 ± 120 b. p. Mit frü
he re n Datierungen ve rgliche n sche int dies ein 
we nig alt , aber offensichtlich dati e rt sie sich eher 
auf das Zuwachsen des Konti osuo- Moo res als 
auf de n Beginn der Transgression. Bedauerli
cherweise ist aus de r Schichtenserie nicht das 
Alter de r Transgression des Saimaa-Sees datie rt 
wo rden , was limno logisch in di ese m Falle mög
lich gewese n wäre. 

Am Sied lungsplatz vo n Siihtala wurde auch 
e in e twa 60 cm hoher Sedimentpfeiler siche rge
ste llt , de r auf der po ll e nana lythi sc he n Abbi l
dung 7 dargestellt ist. All gemein ge no mm e n ent
sp richt die Schichtseri e dem Oberteil der Pinus
Zone und der Anfangsphase de r Pinus-Be tula
Zone von Hyvä rinen (1 966) und vertritt so bio
stra tigraphi sch die mittl e re Phase der meso lithi
sche n Pe riode . In de r Schichtfolge häuft sich Pi
cea in bezug a uf die o rgani sche Schicht , was der 
in de r ungestö rt e n Schichtabfolge von Ko nti os uo 
festgeste llten Stellung der Fichte entspric ht . Die 
Verb re itung vo n Picea kann ma n aus dem Dia
grammen von Sauramo ( 1937) ab lesen, dagegen 
kann aus dem in niedrige rer Hö he von Alhonen 
(1967) unters uchten Diagramm das Auftreten 
von Picea noch nicht beobacht et we rden. 

Pielin en 

Aus de r Umgebun g des Becke ns von Pie line n 
ist ein mesolithisch datie rt e r Siedlungsplatz be-
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ka nnt , Nr. 193 . Nach der von H yvär ine n ( 1966) 
unte rsuchte n E ntwicklungsgeschichte von Pieli
nen iso lier te sich de r See etwa um die Zeit von 
8900 b.p . (vo m Ancylus-See?) . Anfangs befand 
sich de r Abfluss im Norden, bei Kalli ojärvi, Val
timo. Der nö rdli che Abfluss hie lt e twa 500 Jahre 
und e twa 8400 b .p . brach der Abfluss vo n U ima
harju im Südost-Teil des Pielinen-Sees a uf und 
es e ntstand der Fluss Pieli sjo ki . Im Ko nti os uo ist 
der Aufbruch des Pielisjoki um 8610 ± 120 da
tiert worden. Nr. 193 (Nurmes , Saramo, Niitty
rinn e) be findet sich in der Nähe der Zonengre n
ze IV/V, die Hyvä rinen auf 8500 b.p. da ti er t 
hat. Die Zeitgrenze umrei ss t höchstwahrsche in 
lich das Mindesalte r der Zone , die neueste n Da
tierunge n weissen auf die Ze it vo n e twa 9000 
b .p . hin . A n dem Sied lungsplatz ist e ine Trich
te rl ochk e ul e gefund en worden , de ren frühm eso
lithisches Alter in gut er Übere instimmun g mit 
dem Alter der Zone ste ht. 

Schlussfolgerungen 

Es ist möglich , a n de n Nordwest- und Nordt e i
le n des Päij ä nn e- und des Saim aa-See un störte 
mesolithi sche Sied lungsplätze zu find e n. Diese 
ge hören zur Besiedlung des Befinnes der Post
glazialpe riode, e twa 9000-8000 b.p . , und en t
spreche n dem auf der G rundl age der Facies der 
Ostsee unte rsc hiedene n Ancylusmesolithikum 
(Ma ti skainen 1985). Die Datie rung ka nn ma n 
von den C hronozone n IV/V und V/VI ab le it e n . 
T ypgege nstä nde sind ne ben primitiven Äx ten 
Ku ge lke ule n mit trichterförmigem Loch und 
blattförmige Schi eferspi tze n . Es ist jedoch zu 
beachten , dass die gebietsmässige Verbre itung 



der Trichterloch-Kuge lkeule in unserem Land 
gerade in den Nordteilen von Päij änne und Sai
maa besonders bezüglich aus Topfste in he rge
ste llte r Exe mplare dicht ist . Chronologisch ist es 
schwer, die Siedlungspl ätze, die zum obersten 
Transgressionsufer des Binnensees gehören und 
die auf seine r Höhe befindlichen Siedlungsplä tze 
der Ze it des Ancylusufers voneinander zu un
te rsche iden . 

Diese Z usammenfassung basie rt in ihren 
Hauptzüge n auf den von Saarnisto ( l 971 b) 
dargestellten A uffassungen , bei denen das Alte r 
de r Po llenzonen von ausse rh alb des Gebietes 
he rgele itet wurden . Das Alter der te rrito ri a len 
Pollengrenze n macht die Datie rung nach Rista
niemi ( 1987) um etwa 500 Jahre älte r. Die a r
chäologische Ufe rve rschi ebungsch ronologie 
steht immer mit den Ergebnissen , die bei den 
qu art ärgeologischen Untersuchunge n erzie lt 
wurden . in Verbindung und in de r Z ukunft 
könnten früh e Alte r die neue Wertung der vor
geste llt en meso lithischen Chronologie we nig
stens betreffs ihrer Frühphase n erforde rn . Die ar
chäologischen Vorgä nge nach de r Deglaziatio ns
phase bis hin zur A ncylusregression sind voll 
kommen un klar. Die geologischen Vorgänge. 
d ie schne lle E rdhebung und di e transgressive 
E ntwicklungsgeschichte de r Ostsee und der Seen
becken hat die bescheidenen Spuren de r Pio
nie rbesied lung zerstö rt. Von de r Migration de r 
( IV)-Zone der T und raphase sind ke ine Beweise 
e rhä ltlich , e rst in der Pinus (V)- Phase werden 
d ie fr ühesten Ze ichen de r Besiedlung ange trof
fen , als wichtigster A nsatzpunkt de r Ne tzfun d 
von A ntrea e twa 9400-9200 b .p . (Jun ge r & 
Sonninen 1983). 

Das A uftritt sge biet der Siedlun gsplätze be
schränkt sich auf e inen G ürte l, wo die sich sta rk 
ne igende Ufe rphase n de r Frühpostglazialpe ri ode 
ni cht im Becke n von der späteren Transgression 
bedeckt wurde n . Prakti sch sind im Durchschnitt 
100 m Höhe vo m jetzige n Mee resspiege l sowohl 
be im Päij änn e- als auch be im Sa imaa-See di e 
G renze , unte r der mesolithische Siedlungsplätze 
vo n de r Transgression bedeckt geb li eben sind. 
In der Nähe des G renzpun ktes sind mi t G lück 
Zeichen von Sied lungsplätze n erhalte n ge
blieben . 

Das A uftreten mesolithische r Siedlunge n im 
süd lichen Binnenseegebiet ist während der Früh 
postglazia lpe ri ode aufgrund de r T ransgressionen 
sehr schl echt festste llba r. Es hande lt sich ni cht 
um Besied lungslee rräume, da ve rschiedene me
solithi sche Einze lfunde auch für di e Südteil e de r 
~ ecken Zeichen von Besiedlung anzeige n , die 
Jedoch der Transgression unte rlage n (Äy räpää 

1950, Abb , 29-3 1). Das Alter des obersten 
Ufers (PM ,SS) ist höchstwahrsche inlich meta
chronisch , he rrührend aus dem unt erschi edli
chen Alte r de r Erdhebun g. Die Transgressio n ist 
im langsameren Erdhebungsgebie t e ffektive r 
fortgeschritten a ls in den oberen Teilen de r Be
cken . 

Im Lichte de r Entwicklungsgeschichte de r 
Becken ist es be i de r Z un ahme de r An za hl de r 
14C-dati e rten Schi cht se rien und de r Präzisie rung 
des Alte rs de r E ntwicklungsphasen möglich , das 
E rsche inen und die Datie rung der mesolithi
schen Besiedlung besser zu klä ren . Die For
schungsaktivitäten be treffs de r mesolithischen 
Steinzeit sollen dorthin ge richte t werden , wo die 
frühpostglazia le Besiedlung ungestört e rh alten 
geblieben ist. Vor a llem das Becken von Näsi
järvi und Pie linen sind schon in der mesolithi 
schen Pe riode regressiv gewese n , wobei da run
ter so lche Siedlungsplätze zu finden sind , die in 
den südlichen Te ilen von Pä ij änne und Saimaa 
unmöglich zu finden sind . 

Das ve rmeintli che Fehlen von Siedlungsplät
zen erschwert die Unte rsuchung de r ste inzeitli
chen Territorien des Binnenseegebie ts. Informa
tionen über d ie A rchipel-Mee resufe r-Siedlungs
plätze, die Flussmündungssiedlungsplätze sind 
zu e rlangen , be tre ffs de r Süsswasserbecken je
doch sind die Info rmationen auf sporadische 
Siedlungsplätze begrenzt , die sich oberh alb de r 
G rass-Seen , an den Ufe rn de r kleinen Seen be
find en. Wenn die Besiedlungsintensit ät mit de r 
vom Beginn der Regression bekannten kammke
ramischen Besiedlung ve rgle ichbar wäre, kann 
man die Verluste abschätzen , die die transgressi
ve Entwicklungsgeschichte für di e Archäo logen 
unerreichbar zerstö rt hat . 

U nte r di esem Verlust le iden vor allem die so
ziale, ökologische und demographische E rfor
schung de r meso lithische Steinzeit. Die sozialen 
Territo ri en ge hen aus den Fundleerräumen nicht 
hervor un d ve rfä lschen das Bild von der aus
schliessli chen Entwicklung de r Besiedlung am 
Mee resufe r und den Flussmündunge n. Die öko
logische Forschung le ide t unte r dem Fehl en de r 
Restfa una , so dass e in eve ntue lles Spezialisie ren 
auf ei ne bestimmte Faun aa rt ni cht beklärt wer
den kann , ganz zu schweige n vo n Fanggrunden 
oder den Kontras ten vo n Salz- und Süsswasser. 
Die Konzentrati on der Mee resufe rpopulati onen 
auf den Robbenfa ng könnte weite rre ichende 
Schlussfol ge rngen über die mesolithische ö kolo
gie verfälschen , wobei di e A usbeutun g des Bin
nensees im Schatte n bli ebe. In bezug auf di e de
mographische Fo rschun g ist die Situation ge nau
so düster , denn de r Fundlee rraum lässt keine rle i 
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Wahrnehmungen von bevö lkerungshistorischen 
E rscheinungen zu (vgl. Siiriä inen 1981; 1987) . 

* * * 

Der Verfasse r dankt für die e rhaltenen In fo r
mationen dem Museumskurator Jouko Aroalho 
und dem Intendenten Janne Vilkuna sowie auch 
Prof. Ari Siiriäinen für ihre zum Manuskript ab
gegebenen Kommentare . 

Tabelle 1. Die mit den Beinne nsee becke n zusa mme nhängenden Siedlungsplätze . Karte 1. (Mati skainen 1983; 
Kata loge de r vo rgeschichtliche n De nkma lspflegeschutzobjekte de r Regiona lpla nungsverbände Nord
Kareliens , No rd-Savos u nd Mi tte lfinnla nds.) 

PIELINEN: 
Nro 193 

SA IMA A: 
Nro 190 

19 1 
197 
198 
199 
200 
20 1 
202 
206 
207 
208 
209 
2 10 
2 11 
2 12 
2 13 
2 14 
269 

Nurmes Saramo Niittyrinne 

Joensuu Mutala 
Joe nsuu Siihtala 
Kuopio Riistavesi Leppära nta 
Siilinjärvi Kasuril a Kale to nl ampi 
Siilinjärvi Vilho la (?) 1) 

Kiuruvesi Lehmilahti 
Kiuruvesi Mäntysuo (?) 
Kiuruvesi Lass ila 
Yie re mä Ko ivumä ki 
Rautalampi Jok ivarsipe lto 
Joensuu Yästinniemi 
Nilsiä Kuisti 
Nilsiä Kumpuharju 
Nilsiä Ma rjo nie mi 
Rautavaara A laluos ta Meltunsaari 
Lapinlahti Riit a-Aho 
Iisalmi Herne järvi Si ltala 
Kuopio , Jynkkä, Jynkä nl ahti 

PÄIJÄNNE: 
Nro 203 

204 
205 
2 15 
216 
2 17 
2 18 
2 19 
220 
22 1 
222 
223 
224 
225 
226 
227 
266 
267 
268 

Kiuru vesi Haa hkarinsuu 
Pie laves i Jo kiharju 
Pielavesi Tupakkaniemi 
Yiitasaa ri Lamminpää A und B 
Yiitasaa ri Ruuppo 
Yiitasaa ri Siirtola 
Yiitasaa ri O ttola 
Pihtipudas Metsälä 
Pihtipudas Koivukangas 
Pihtipudas Rimpia ho 
Pihtipudas Teini 
Pihtipudas Auhtola 
Pihtipudas Yuohtojärvi 
Pihtipudas Keto 
Pihtipudas Lähdeaho 
Pihtipudas Rö nn y 
Pielavesi Koivujärvi Koivum äki 
Yesa nto Närhilä Lää minginm ä ki 
Ka rttula Viitataipale Aittoranta 

ll Die a m Siedlungsplatz Siilin jä rvi. Yilho la ge fundene Steinax t ist mit e ine m Frageze ichen ka talogisie rt worden . 
D ie ze itliche Ste llung des Ortes is t ni cht vo ll stä ndig sicher. Informatio n von J . Aroa lho. 

Tabelle 2. Im Tex t e rwä hnte 1°C-Da ti cru nge n (h .p . unca libriert.) 

NÄS IJ ÄRY I: 
lidesjä rvi. T ampe re, (A lho ne n 198 1. 1982) 
He l- 1377 5390± 140, Transgress io nsschicht 

Manteree nrahka, Le mpää lä , (Grö nlund 1982; Pe rttu
ne n & al. 1984) 
Su-846A 6670± 80, To rf obe rha lb de r T ransgress io n . 
Su-8468 6650± 80 , die gle iche Probe von de r Humusfraktion gemessen . 
Su-795 A 6890± 80 , Transgress io nsmoor . 
Su-795 8 7000± 80 , die gle iche Pro be von de r Humusfra ktio n ge messe n 
Su-796A 7580± 100 , Eq-Torf unte rhalb der Transgressio n . 
Su-7968 7500± 100. die gle iche Probe von de r Humusfraktio n ge messen. 

PÄIJÄNN E 
Sä rkij ärvi , Sysmä, (Saarnisto 1971 b) 
He l- 109 5780± 190 , E nde der Transgressio n . 
He l- ! 10 6360±210, aus der Nä he des E ndes de r Transgression . 
He l- 111 65 10±200, An fa ng de r T ransgress io n . 

Sa lm e la nla mpi , Sysmä , (Saarnisto 197 1 b) 
Hel-107 6230± 180, Ende de r Tra nsgressio n , 
He l-108 6500±2 10 , aus der Nä he des E ndes der Transgress io n , 
He l- 11 2 6440 ±200, A nfa ng de r Transgressio n , 
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Lahnalampi , Asikkala , (Saarnisto 1971 b) 
Hel-106 5890± 190, Anfang der Transgression, 
Hel-113 6350± 180, Anfang der Transgression, 

Karisjärvi , Korpilahti , (Ristaniemi 1982) 
Su-914 5590± 130, Ende der Transgress ion , 
Su-913 7470 ± 170, Anfang der Transgression 
Su-1005 7510±180, Zonengrenze V/VI 

Kilpijärvi , Korpilahti , (Ristaniemi 1982) 
Su-1000 6960± 140, Ende der Transgression 
Su-999 6760± 130, Anfang der Transgression 
Su-998 85 10± 140, Zonengrenze V/VI 

Vaskonlampi, Jyväskylä , (Ristaniemi 1982) 
Su-869 5480± 140 Ende der Transgression 
Su-870 7970± 100, Anfang der Transgression 
Su-872 8710± 160, Zonengrenze V/VI 

Sirkkalampi , Laukaa , (Ristaniemi 1987) 
Su-1402 75 10± 100, ZoneVI 
Su-1401 6800± 100, unterhalb der Transgression 
Su-1400 5430± 70, oberhalb de r Transgression 

Oitinlampi , Laukaa , (Ristaniemi 1987) . 
Si-1540 7480± 80 , unterhalb der Transgression 
Su-1539 6340± 80 , oberhalb der Transgression 

Kaakonlampi , Sumiainen , (Ristaniemi 1987) 
Su-1403 8700± 140, Alt-Kolima, 
Su-1404 7980± 70, VI-Zone, 
Su-1405 7590 ± 80 , Anfang der Transgression, 
Su-1406 6740± 140, oberhalb der Transgression, 

Karvalampi , Pihtipudas , (Ristaniemi 1987) 
Su-1407 7980± 110, V/VI-Zonengrenze, 
Su-1408 7300± 120, VIZone, 
Su-1409 7140± 80, unte rhalb der Transgression, 
Su-1410 5900± 100, oberhalb der Transgression, 

SAIMAA 

Gebiet von Joensuu , Datierung von der organischen 
Schicht unte rhalb des Flutsandes. 
Su-47 5950 ± 150, (Mansikkaniemi 1975) 
Su-50 58 10± 150, (Mansikkaniemi 1975) 
Su-882 6080± 130, (Matiskainen 1983) 
Hel-646 6220±200, (Mansikkaniemi 1975) 
1-1617 6880 ± 150, (Alhonen 1967) 
Hel-428 7160±250, (Siiriäinen 1973) 

Kontiosuo , Joensuu , (Vesa joki & al. 1985) 
Hel -1498 9030± 180, direkte Isolation HIV O) 
Hel-1499 9090 ± 130, oberhalb des vorangehenden, 
Hel-1500 86 10± 120, Alter der Flut von Pielisjoki. 
Hel-1501 6520 ± 120. Zuwachsen von Kontiosuo vor der Transgression der Saimaa. 

Linnasuo, Imatra , (Saarnisto 1970) 
He l-8 5200± 140, organische Schicht unte rhalb de r Flut von Vuoksi, 
P-1542 5 183± 56, organische Schicht unterhalb der Flut von Vuoksi 
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Heikki Matiskainen 

Beiträge zur Kenntnisse der mesolithischen 
Schrägschneidepfeile und Mikrolithen aus Quarz 

Einleitung 

Die mesolithi sche Steinzeit Finnlands unterscheidet sich von den entsprechenden 
europäischen Kulturen darin , dass ma n keine für bes timmte Zeitabschnitte charakte
ristische n Mikrogegenstände , Mikrolithen bestimme n konnte. Der Grund dafür ist 
auch gut be kannt : aus a uf dem Quarzmineral beschrä nkten Abschlagsmaterial ka nn 
man retuschi erte Kle ingegenstä nd e nicht genauso klar wie aus dem Feuerstein 
bestimmen. Die ge na ue Definiti o n der Mikrolithen a ls a us Mikroklingen mit der 
» Mikrosticheltechnik » hergestellte verschiedenförmige Kleinobjekte kann man nicht 
auf di e Quarze a nwenden. Die K e nntnisse über die Nützung von Quarz bei der 
Herstellung von Mikrolithen sind sehr spärli ch (Luho 1948, 1956, 1967, Äyräpää 1950, 
Welinder 1977, Siiriäi nen 1977, 1984). 

Im mesolithischen Fundmaterial Finnlands trifft man aber trotzdem ab und zu 
Spuren von Mikrolith e n a n . Die klarsten von diesen Beobachtungen sind die a uf die 
Grenze Prä boreal- und Borealze it , e twa 9000 B.P. datierten Funde von Antrea 
Korpilahti gehörende n Erkenntni sse übe r Mikrolithen sowie di e Gruppe der schräg
oder quersc hne idigen Quarzpfeil spitzen . Der in Zusammenh a ng mi t dem Netzfund 
von Antrea im Jahr 19 13 gefu ndene Knoc hengege nstand (N M 6688: 1) ist der e inz ige 
Gegenstand aus F innl a nd , a n de m die in der Mikrolithkultu r genutzte Schäftungsart 
hervorgeht. Der Gegenstand ist aus der lnnen se ute des Schienbeins vom Elch (A lces 
Alces) hergestellt , di e eine Seite ist mit e iner Rill e versehen, in der beim Auffinden 
des Gegen sta nde s 3 - 4 sc ha rfe Quarzsplitter mit Hilfe einer schwa rzen organischen 
Substan z befestigt waren . die sic h a ber spä ter nach Abtrocknen des Gegenstandes 
von der Schneide lösten und verlorengingen. De r Fund von Antrea bei nha ltete auch 
e in e zwe ite entsprechende Spi tze , die aber verlorengegangen war, bevor der ganze 
Fund in s Nationalmuseum ge re tt e t wurde. Di e Kn oc henspitze interprätierte Pälsi als 
Knoche nmesser , Äyräpää später a ls Speers pitze (Pälsi 1920, Äyräpää 1950, Luho 
1967 . Clark 1975) . (Abb. IA) 

Pä ls i ( 1920) kombinierte das Antrea- Messer als » Waffen diese r Art a us Schiefer 
en tspreche nd » be im Vergleich des Gegenstandes mit den von Ailio beschri ebenen 
bl attförmigen Speerspitzen (Aili o 1909). Nach Äyräpää ( 1950) a hmt die Knochen
spitze Schi eferspeerspitzen nach . so se ie n die Schieferspitzen nun von der Funktion 
ent weder Messer oder Speersp itzen. Neben ihne n s ind nac h beiden Erkläru ngen im 
finni schen Mesolithi c um aus Kn oc he n he rgeste llte , mit Quarz versehene Spitzen 
a ufge treten. 

Für die Morphologie der Mikrolithen bietet der Fund von Antrea keine Z usa tzin
formationen, da ma n vo n den verlorengegangenen Quarzen der Knochenspitze weder 
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1. Mit e iner Ri lle ausgestattete Knoche nspitze n . Antrea (A), Nis hni Yere tje I (B). 

d ie Form kennt , noch ob sie überha upt mit Retuschetechnik herges tellt worden sind . 
Z um Fund vo n Antrea gehören a uch einzelne Q uarza bschläge die als solche, ohne we i
te re Bea rbeitung nicht in die in den Knochengegensta nd grav iert e Rill e passen . 

Zusätzli c hes L icht für di e Antrea-S pitze sche int di e Unte rsuchung de r auf den 
Beginn de r Borealzeit , ca. 8700 - 8400 B.P. dati e rte n Moor- Siedlungspl ätze im 
Gebie t des Latsasees , in der Onega Region in der Sowje tun io n zu bringe n . Am 
Wohnpl atz Ni shn i Veretj e I wurde n einige Spit ze n oder »Dolc he » gefund e n . die mit 
Feuers teinmikrolithen ve rsehe n sind (Os ibkina 1983). Di ese e ntsprechen auc h 
zeitlic h de n qu arzschne idigen Spitzen von An trea ( Abb . 1 ). 

Die mit Mikrolithen ode r mit den Bruchstücken von Feue rste inklingen geschä rft e 
Knoche nspitze ist während des Mesolithic ums we it be kann t. Di e Objektfo rm triff 
man von Süd-Ska ndinav ie n bi s zum südlic hen und ös tli che n Baltik um , von Weiss
und Mitte lru ssland bi s zum Ural a n . Nac h de m F und von Antrea wa ren Spitzen mi t 
Qua rzeinsätzen auc h im finni sc he n Mesolithic um be kannt. Die Sc hwi erigke it 
beste ht nur da rin , nach de m unha ltba ren ze rsetzten Knoche nmateri a l di e Qu arze in
sätze aus dem sonst bre iten Materi a l a n Q ua rzgegens tä nde n und Absc hlags ma teri al 
zu erke nne n , das die finni sche n Ste inzeitfunde c harak teri siert. Als »Mikro lith » -
Einsätze von Knoche nspitzen wurden Q ua rzabschl äge ben utzt , diese könne n aber 
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wahrscheinlich unretuschierte , zufällig entstandene Abschläge gewesen sein, die 
unter dem anderen am Siedlungsplatz in reichlichem Umfang ausgegrabenen 
Quarzmaterial verschwinden. Die kleinen Quarzabschläge sind leicht zu passenden 
»Pseudomikrolithen » ohne besondere , sichtbare Retuschen zu formen. 

Unter den Funden von Latsasee treten auch klare grosse aus Feuersteinklingen 
hergestellte Entsprechungen auf, die in die frühmesolithischen Steinzeit datierten 
blattförmigen Schieferspitzen , die Pälsi mit der Knochenspitze von Antrea verglich 
(Osibkina 1983) . Die finnischen Schieferspeerspitzen scheinen die mit der Epi-Swi
dry -Technik hergestellten grossen Feuersteinspitzen und Messer nachzuahmen. Die 
mit Feuerstein- oder Quarzeinsätzen ausgestatteten Knochenspitzen bilden eine eigene 
parallele mesolithi sche Gegenstandsgruppe. 

Die im Quarzmaterial Finnlands auftretende, traditionell auf die Endphase der 
mesolithischen Steinzeit datierte Gruppe von schrägschneidigen Pfeilspitzen aus 
Quarz vertreten als Mikrogegenstände am klaresten die Mikrolithentradition. Ob 
man diese »Schrägpfeile» als Mikrolithen einordnen kann , ist noch nicht genauer 
untersucht worden: aus Mikroklingen sind sie nicht hergestellt worden, wie 
Feuersteinmikrolithen, auch nicht aus orthodoxen Klingen wie die frühneolithischen 
Querpfeilspizen in Südskandinavien und Mitteleuropa. Die Auffassungen von den 
Steinzeitforschern unterschieden sich sogar darin , ob die Querpfeile zu den 
Mikrolithen gehören und ob der Unterschied zwischen der Herstellungstechnik auf 
der Grundlage von Mikroklingen oder gewöhnlichen Klingen so gross ist , dass sie 
einander in verschiedenen Gruppen sich ausschliessen? Von der Funktion her haben 
sie beide den gleichen Inha lt, obschon die Dreieckmikrolithen zur Verbesserung der 
Schnitteigenschaften der Seitenteile und bei Querpfeilen zur Effektivierung des 
Durchschlagsvermögens benutzt werden (Mathiassen 1938, Clark 1934, 1975, Luho 1948, 
Becker 1952, Brinch Petersen 1966, Wclinder 1971 ). 

Die Forschungsgeschichte der schrägschneidigen Pfeilspitzen aus Quarz in Finnland 

In den 20er Jahren wurde an dem frühkammkeramischen Siedlungsplatz von 
Sperrings ein aus Feuerstein hergestellter südskandinavischer (?) Querpfeil gefun
den , der für seine Art der einzige Fund in unserem Land geblieben ist. Die Pfeilspitze 
ist aus einer Feuersteinklinge hergestellt, die retuschierten Seiten biegen sich stark 
nach innen , die Spitze ist im Feuer hell gebrannt worden . Ihre südskandinavische 
Herkunft ist nie in Frage gestellt worden (Äyräpää 1927, 1955). 

Die Gruppen von schrägschneidigen Spitzen wurde in Finnland seit den 40er 
Jahren gefunden. Schon von dem im Jahre 1936 untersuchten Siedlungsplatz von 
Pieli se nsuu (Joensuu) Mutala verifizierte Päl si eine »glattschneidige Pfeilspitze , die 
Seiten schräg geschlagen », also nicht retuschiert (Pälsi & Sauramo 1937) . Luho 
veröffentlichte 1944 die am oberen ([) mesolithischen Siedlungsplatz von Porvoo 
Henttala von Äyräpää unt erschiedenen Spitzen, di e abe r, auch unretuschiert, nicht 
die Kriterien der schrägschneidigen Quarzspitzen erfüllen (Luho 1948) . Die erste 
retu schierte Quarz-Pfeilspitze, (NM 11617: 83 Bild Nr. 117) wurde 1946 an dem 
unteren (II) frühk ammkeramischen Siedlungsplatz von Porvoo Henttala gefunden 
(Luho 1948) . 

Di e Existenz di eser Artefaktgruppe e rhielt im nächsten Jahr 1947 seine wirkliche 
Bestätigung: Bei der Ausgrabung des Siedlungsplatzes von Kurejoki Rasi in Alajärvi 
bestimmte Luho 38 Pfeilspitzen, darunter allerdings auch unsichere (Luho 1948). Es 
sc heint so, dass das Unterscheiden und Bestimmen von Schrägpfeilschneiden sehr 
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0 so 

2. Mesolithi sche Siedlungsplät ze in Süd- und Mittelfinnland , von welchen schrägschne idige Quarzspit 
zen bekannt s ind . Die Ufe rlini e aus der Zeit des Litorinamaximums, etwa 7700- 7500 B.P. gezeichnet. 

schwer für die mit der Typologie der Quarzgegenstände unvertrauten Archäologen 
bei dem für finnische stein zei tliche Siedlungsplätze charakteristisch umfangreichen 
Quarzmaterial ist. Auch später ist das Erkennen der schrägschneidigen Quarzspitzen 
fast gänzlich di e Aufgabe von Luho geblieben (Luho 1967). Huurre hat auch einige 
aussondern können (Huurre 1983). 

Der Fund der schrägschneidigen Pfeilspitzen von Kurejoki Rasi Alajärvi regte 
Luho zur U ntersuchung der Evolution der Spitzen und des Ursprungs breiter als die 
Tardenoisien-Strömung an . Luho hat eine Zusammenstellung der Untersuchungen 
von Menghin (1931) und Schwantes (1933) von vor dem 2. Weltkrieg angefertigt , 
wobei auch die di e Mikrolithen betreffenden Untersuchungen von Brondsted (1957), 
Mathiassen (1938) und Becker (1939) zitiert werden (Luho 1948) . 

Die schrägschneidigen Quarzspitzen 

In dieser U ntersuchung s ind c.a. 150 sc hrägsc hneidige Quarzs pitze n , di e an 
ste inzeitlichen Siedlungsplät zen in Süd- und Mittelfinnl a nd gefunden wurden , die 
z um Teil scho n von Luho veröffentlichten Spitzen von Alajärvi inbegriffe n , 
behandelt worden . 75 Spitzen si nd a us Askol a, aus Alajärvi 25 und a n anderen 
Siedlungsplätzen wurden 43 von ihnem , bei einer Gesamtmenge von 143 . angetroffen . 
Ausserdem wurden einige von der schrägsc hneidige n He rste llungstechnik abwei
chende mögliche Kerbspitzen und retuschie rte für die Einsätze geeignete Mikrolithen 
vorgestellt (Abb. 11 , 12 ). Das Bestimmen von schrägschneidigen Quarzs pitzen ist 
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nicht ganz einfach. In der typologischen Einteilung von Luho gibt es für gleichartige 
Artefakte mehrere versc hiedene Bezeichnungen. Die Bezeichnung querschneidige 
Spitze ist ein Sammelbegriff, zu dem schrägschn eidige , dre iecksförmige Querpfeile 
und gerad.schneidige t rapezförmige Querpfeile gehören. Bei den schrägschneidigen 
tre ten zwei Untergruppen auf, die s tark und schwach schrägschneidigen . Bei den 
Funden von Alajärvi kommt auch ein möglicherwei ser Rombenpfeil vor. Die von 
Luho vorgenommene E inte ilung scheint in ihrer ganzen Visualität berechtigt zu se in , 
ist aber unmöglich mass li ch zu verifizieren . (Abb. 3 , 4 , 5, 6) . 

Das angewandte Mate ri a l ist entsprechend dem Länge-Breite - Index so 
gemessen worden , dass das Materi al der Gebiete Askola und Alajärvi als Kuriositä t 
von dem übrigen Mate ri a l Finnlands getrennt worden is t. (Abb . 7). 

Di e Indexverteilung der Spitzen ist sehr homogen , di e Spitzen aus Askola und dem 
übrigen Finnland sind gleicha rtig , aber die Alajärvi-Gruppe unterscheidet sich etwas 
von den vorhergehenden , die durchsch,littliche Grösse der Spitzen ist etwas grös.se r. 
(Abb. 8) . Ob der Grösse nunterschied in der Praxis Bedeutung hat , kann an Hand der 
Statistiken nicht geklärt werden . Den Grössenunterschied beeinflusst das zur 
Verfügung stehende Rohmate ri al und die Tradition , welche Gründe auf die in der 
Statistik schlecht zu unterscheidende Grössenanomalie der Spitzen von Alajärvi 
gewirkt haben können . 

Quarz ist als Silikatoxid (S i02) eines der gewöhnlichsten Mineralien der Welt. 
Führendste sind Feuerstein, Che rt , Jasp is, Obsidian, Agat , usw. aber ihr Fehlen im 
Gebiet von Fennoscandia, im präkambri schen Felsboden begründen , dass die 
gefundenen Quarze die wichtigsten Abschlagrohstoff-Quellen in der mesolithischen 
Steinzeit bilden (Luho 1956, Broadbent 1979) . Zum Quarz gehören Verunreinigun
gen , wie Eisen und Aluminium . Wegen der Deformierung der Kri stall s truktur , wie 
Spalteigenschaften und Zerfall stö rungen , sind einige Quarzarten als Roh stoffe sehr 
gesucht. Es ist kaum eine Frage der Ästhetik, dass die mei sten schrägschneidigen 
Spitzen aus glasklarem Quarzmaterial oder sogar aus Rauch- oder Rosenqu arz 
he rges tellt s ind . Für die Retu schierung von Kleinartefakten ist am besten möglichst 
»reiner» (ohne Verunreinigungen) Quarz geeignet. Die strukturelle Uneinheitlich
keit , z. B. di e vielzähligen unregelmäss ig laufenden Bruchflächen , hat es trotzdem 
ni cht ve rhindert , dass es e inige deutliche Spitzen aufweist. 

Wie eine schrägschneidige Quarzspitze angefertigt wird und welche Verbindung 
diese Technik zu den süd skandinav ischen Parallelformen ha t , nennt Luho (1948) 
über die Hers tellungsweise nur die Schneide , die »man durch die Nutzung der 
langen , scha rfen Seiten de r Klinge entstehen liess » . Auf der Grundlage des 
untersuchten Materia ls kann man klären , wie die Spitzen gemacht sind. Da das 
Schlagen der regelmäss igen Klingen aus einem Quarzkern se lten gelingt, bildet die 
Klingentechnik ke inen Ausgangspunkt für das Formen von schräg- und geradschnei
digen Spitzen wie in Südskandinavien , sondern di e Abschläge. 

Von e inem Quarzkern abgetrennte Abschläge bilden zwei scharfe Seiten (Abb . 
9 a). De r Dorsa lte il des Abschl ages bildet meistens auch die Dorsalse ite der 
Pfeilsc hne ide, di e gleichmäss ige r gebogene Seite , die Ventral se ite bildet eher die 
Un terse ite , mit der sic h die zur Dorsalse ite abgesc hrägte sc hräge Schneide verbin
de t. Die Seite des Schlagpunktes wird mei stens a ls kürze re Seite der Spitze 
ausge wählt , da der scha rfe Rand des Abschlags sich vom Schlagpunkt schräg 
anwachsend entwickelt und so eine schräge Schneide bildet. Der Abschlag wird schief 
der Sc hlagrichtung entgegengesetzt abgetrennt, wodurch die längere Seite d er Spitze 
e nt steht (A bb . 9 b). Wenn de r Abschlag ausreichend dick ist , wird die Spitze durch 
Retusc hieren de r Seiten und das Formen eines sc hmalen , an den Schaft anzupassen-
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3. Schrägschneidige Quarzspitzen aus dem Gebiet von Askola , (siehe Tabelle 1). l : 2. 

82 



tV 
43 44 45 46 47 48 

49 50 51 52 53 54 

(J_' 
55 56 57 58 59 60 

61 62 63 64 65 66 

OJ 
6 7 68 69 70 7 1 72 

73 74 75 76 77 78 

4. Schrägschneidige Quarzspitzen aus dem Gebiet von Askola , (siehe Tabelle 1). I : 2. 

den Endes vervollkomnet (Abb . 9 c) . Wenn aber der Abschlag störend dick ist, wird 
der a n dem Sch lagbuckel bleibende »Bulbus» gleichmässig in Richtung der Fläche 
wegretu schiert. Bei Bedarf kann die Spitze überall entlang der Flächen verdünn 
werden (Abb . 9 d). Oft wird die längere Seite der Spitze schon durch einen 
Seitenabschlag fertig geformt, nur die kürzere Seite , das Proximal-Ende wird 
retuschiert. Die Schneide kann auch durch eine passend gewählte Retu sche 
verbessert werden. Es scheint so, dass das Retu schieren mei stens nur auf das 
Notwendigste begrenzt ist , wenn die Seiten als solche passend sind , mit em1gen 
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5. Schrägsc hn eid ige Quarzspit ze n aus Süd- und Mitt e lfinnl and . (s iehe Tabe ll e 1 ). 1 : 2. 
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6. Schrägschneidige Quarzspit zen vom Siedlungsplatz Alajärvi Ras i. I : 2. 

illu so ri schen Endbearbeitungen wird die Spitze für den Gebrauch akzeptiert. (Abb. 
10). 

Be i der Herst ellung einer schrägschneidigen Quarzspitze dominiert grundsätzlich 
die oben besc hriebene Technik , obwo hl die s unzählige Abweichungen einschliesst. 
Manchmal ist es ge lungen , eine klass ische Klinge zu lösen , wobei die Methode sehr 
kla r zu e rkennen ist , manchmal wi ederum ist der Gegenstand zufällig a us einem 
passenden Absch lag oder Absch lagabfa ll unter Anpassung an die scharfe Schneide 
geformt. Ein Bulbu s ka nn sich manchmal am Ende der Spitze befinden , wenn der 
Abschlag leicht von diese r Seite als Spitze zu formen ist. 

Es ist zu berück sichtigen , dass die Auswahl von etwa 150 Spitzen, mit den 
Mikrolithen. Trapezen und Querpfeilen aus Südskandinavien verglichen, ein ver
g leich sweise beschränktes Materia l ist. Es wird möglich gewesen sem, so eme 
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7. Die Längen- und Breitenverteilung von schrägschneidigen Quarzspitzen. 

Menge schrägschneidiger Quarzpfeile in der Steinzeit an einem Tag herzustellen. 
Ausserdem besteht das am Siedlungsort zurückgelassene Material zum grössten Teil 
aus den Gegenständen , die nach der Herstellung wahrscheinlich nicht für den 
Gebrauch qualifiziert waren. Der Steinbearbeiter hat eine bestimmte Anzahl der 
Spitzen angefertigt , mit ihnen seine benötigten Fanggeräte geschärft (Pfeile?) , die 
Überzähligen und die fehlerhaft angefertigten sind mit dem anderen Quarz-Ab
schlagmaterial am Siedlungsort geblieben (Abb . 9 e). 

Quarz als hartes Mineral zerbricht leicht, ein Pfeil hat wahrscheinlich nur einen 
einmaligen Gebrauch ausgehalten. Einziger Zweck der Schneide war vermutlich, 
das Eindringen des Pfeiles in das zähe dicke Fell eines Grosssäugers zu erleichtern , 
ballistische oder den Durchschlag verbessernde Eigenschaften hat das leichte Quarz 
an der Spitze des Pfeiles nicht gehabt. 

Dei der Aufgliederung der schrägschneidigen Spitzen ist nach Kriterien zu sehen , 
nach denen die Seiten des Gegenstandes retuschiert sein müssen (siehe Luho 1%7, s. 
50, 64) . Andererseits wurden fertige unretuschierte Objekte zum Schärfen benutzt. 
Das kann man mit den von Luho (1948) als Quarzspitzen angenommenen Abschlä
gen aus Alavus Ojalankangas , begründen , auf deren Oberfläche organische Substan
zen auftreten. Entsprechende Stoffe sind am Siedlungsplatz von Lahti Renkomäki 
Ristola gefundene schrägschneidige Pfeilspitzen nachahmende , unretuschierte 
Quarze . Es könnte sich um Reste des zur Befestigung gebrauchten Harzes handeln 
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8. Die Korrelation von Länge und Breite der schrägschneidigen Quarzspitzen . 

1 : 1 

(NM 18051 : 647) . Im Zusammenhang mit dieser Untersuchung sind zwei von Luho 
(1948 , 1957) als schrägschneidige eingeordnete unretu schierte Spitzen (Nr 58, 142 , 
143) vorgestellt worden . 
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9. Herstellungsart von schrägschneidigen Quarzspitzen. 

Die Kerbspitzen 

In seiner Askola behandelnden Untersuchung hat Luho aus dem Quarzmaterial a ls 
Kerbspitzen gedeutete Objekte ausgesondert (Luho 1956, tf. XXII 1- 9, tf. LII 1 - 5, 
1967 s. 61). Siiriäinen hält diese Artefakte für Objekte , die der Phantasie Luhos 
entsprungen sind, zu denen zufällig ein als gekerbt zu deutender Schaft entstanden 
ist (Siiriäinen 1981) . Ein Teil der Spitzen sind als schrägschneidige Spitzen 
einzuordnen, (Fig. Nr 38- 41 , vol Luho 1956 tf LII 1-5). (Abb. 11) . 

Als Kerbspitzen sind einige Quarzspitzen oder ihre angenommenen Schaftreste 
beschrieben worden (Abb . 11 , Nr. 147 - 155). Kriterium ist der , im Unterschied zu 
der bei der Herstellung von schrägschneidigen Spitzen ve rwendeten Technik , 
kerbartig geformte Schaftteil. Der Ursprung der Objekte schein t sich nicht von den 
frühmesolithischen skandinavischen Kerbspitzen herzuleiten, auch nicht von den 
Swidry-Spitzen au f Grundlage der wenigen beschriebenen unsicheren Stücke. 
Grundlegende klare Beweise für die breite Benutzung von Kerbspitzen in Finnland 
im Mesolithicum fehlen ganz . Aus Feuerstein hergestellte sog. Epi-Swidry -Spitzen 
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10. Rohlinge von schrägschneidigen Quarzspitze n. Alajä rvi Rasi. (s iehe Tabelle!) . 1 : 1. 
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ro 
1 52 153 154 

11 . Mögliche Kerbspitzen und ihre Fragmente , (s iehe Tabe ll e). : 2. 

si nd aus Sowjet-Kareli en bekannt , u .a. umfangreich von dem bekannten Oleni 
Ostrov-Gräberfeld (G urina 1956). Demgegenüber ist aus Fi nnl and keine einzige 
sichere Spitze und auch nicht die zu Quarzspitzen angepasste »Swidry-Retusche» 
bekann t. An der Vent ralse ite des Kerbteiles eines mögli chen Spitzenfragments (Nr. 
I 51 Abb. 11 ) tritt eine sehr undeutliche Überretu schi erung auf, die zu den 
Nachahmungen der Swidry-Technik gehören könnte . Der einzige durch die Gra
bungsuntersuchung zu begründende Hinweis auf die Swidry-Technik ist unter dem 
Feuerstei nmaterial, das am Siedlungsort von Lahti Renko mäki Ristola gefunden 
wurde, angetroffen worden. Neben mesolithischem Material wurde an dem Ort 
neolithi sche Schnurkeramik gefunden. Edgren, der die Funde kürzlich vorstellte, hat 
die retuschierten Feuersteinklingen-Bruchstücke als mesolithisch gedeutet , wobei er 
sie mit den Fu nden des in Estland befindlichen Siedlungsplatzes Pulli , datiert von 
der Grenze zwischen Prä boreal- und Borealze it , verglich (Edgren I 984) . In der 
Sammlung des Mu seums von Ku opi o ist eine vollkommen aus braunem Feuerstein 
hergestellte gekerbte Swidry-Spitze mit unbekannten Funddaten verzeichnet (KuM 
2371 ), aber wegen ihrer E inmaligkeit scheint sie a ls mögliches »Reisesouvenir» aus 
dem Aus land nach F innland gebracht worden zu se in . Der Fund ist um die 
Jahrhundertwende in das Mu seum geraten. 

Dreieckmikrolithe und Trapeze 

Die aus Quarz herges te llten dreieckigen, mi t einer Schneide versehenen Objekte 
sind nicht in klassi sc hem Sinne mit der Mikrosticheltechnik hergestellte , mit den 
s üd skandina vischen Feuerste inentsprechungen gleichzusetzende Dreiecksmikroli 
the . Di e beschriebenen Dreiecksmikrolithen stammen alle vom Siedlungsplatz Ala
jä rvi , Ku rejoki Rasi (Abb. 12). Einen Teil davon hat Luho (1948) als Schrägpfeile 
oder Bruchstücke bestimmt. Fünf davon sind durch Retu schieren, mit dem Ziel , 
einen dreiecksförmigen Mikrolithen , zu erhalten , der mit einer scharfen Schneide 
angefertigt ist , geformt. Di e Objekte unterscheiden sich kla r von den schrägschneidi
gen Spitzen . Ei ne passende Befestigungsart ist das Anschärfen der Seite der Kno
chenspitze oder sonst die Benutzung zusammen mit einer Schrägspitze am Pfeil
schaft auf die Art des »Lohult » -Pfeiles (Malmer 1969). 
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12. Dreieckmikrolithe und Trapeze , (siehe Tabelle !). 1 : 2. 

Die Trapeze , von denen in der Untersuchung sieben vorgestellt werden , sind eines 
ausgenommen retuschierte Quarzklingenstücke. Die dem Quarzrohmaterial ange
passte Klingentechnik, mit der die Trapeze angefertigt worden sind , ist eine der 
selten auftretenden Gemeinsamkeiten , bei denen man Quarz- und Feuersteintechnik 
einander gleichsetzen kann. Die Einordnung der aus Quarz gefertigten Trapeze 
durch Messen kann man nicht genauso leicht wie bei Feuersteintrapezen vorneh
men . Der Länge/Breite -Index nähert sich l: 1. Von den schrägschneidigen Spitzen 
unterscheiden sie sich klar, von der Funktion her scheinen sie mit den Dreieckmikro
lithen identisch zu sein. Mit ihrer Hilfe wurde die schneidende Seite der Spitze 
geschärft (vo. Gurina 1956, Osibkina 1983). 

Die Verbreitung der schrägschneidigen Pfeilspitzen aus Quarz 

Die Verbreitung von schrägschneidigen Spitzen umfasst ganz Süd- und Mittelfinn
land (Abb. 2). Das Auftreten der Spitzen steht im Verhältnis zu den untersuchten 
Siedlungsplätzen, unter Inventurfunden werden sie selten angetroffen . Der Grund ist 
auch klar , nur unter umfangreichem Quarzabschlagmaterial findet man dann und 
wann Spitzen, als Oberflächenfunde kommen sie selten vor. Aus diesen Gründen 
befindet sich der Schwerpunkt der Verbreitung auf Grund der Forschungsaktivitäten 
von Luho in Askola und in Ost- Uusimaa. Genauso sind in Helsinki und in 
West-Uusimaa auf Grund der Bodennutzung zahlreiche Siedlungsplätze untersucht 
worden. Die dritte Gruppe befindet sich in Süd-Pohjanmaa, wo Luho auch eine 
Grabungen durchführte. Die Leere des inneren Finnland liegt an der Siedlungsplätze 
zerstörenden transgressiven Entwicklung in Seefinnland in der Frühholozänzeit 
(Saarnisto 1971) . 

Die östlichste Spitze trifft man in Outokumpu an, die westlich davon gemachten 
zwei Spitzen sind aus Saarijärvi. Die Spitze aus dem Varsinais-Suomi ist aus 
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Punkala idun . Der auf der Verbreitungskarte befindliche Randstreifen ist das obere 
Ufer des Litorina-Meeres (etwa 7700 - 7500 B.P.) Die Siedlungsorte des Inlandes 
ausgenommen , scheinen diese in Verbindung mit dieser Meerphase zu stehen. Die 
Schrägpfeile treten neben Süd- und Mittelfinnland auch nördlicher auf. Sie wurden 
u. a. in Suomussalmi Kestilä und Kemijärvi Neitilä gefunden (Huurre 1983 , Kehus
maa 1972) . Luho e rwähnt als unsichere Funde die Spitzen von Säräisniemi , Ranua 
und Rovaniemi Ni ska (Luho 1948). 

Die Datierung der schrägschneidigen Quarzspitzen 

Schrägschneidige Quarzspitzen wurden fast ausschliesslich an den untersuchten 
Siedlungsplätzen gefunden . Trotzdem steht von diesen Siedlungsplätzen die 14C-Da
tierung nicht direkt zur Verfügung . Die mit Skandinav ien vergleichbare typologische 
Datierung , auf deren Grundlage sich die schrägschneidigen zu geradschneidigen 
verändern, kann man in Bezug auf die Quarzspitzen nicht anwenden. 

Paradox für die Datierung der Objekte ist gewesen , dass die frühesten Funde , wie 
die obengenannte Sperringser Importspitze wie auch die erste klar dokumentierte 
Quarzspitze vom Siedlungsort Porvoo Henttala II , von frühkammkerami schen 
Siedlungsplätzen stammen , datiert auf etwa 6000- 5500 B .P. Die Datierung der 
Sperrings-Spitze entspricht vollständig der Datierung von südskandinavi schen 
Pfeilspitzen. Auch im Zusammenhang mit dem Fund von Punkalaidun (Nr 101 ) ist 
Keramik gefunden.worden , die wie frühe Kammkeramik wirkt , die Bestimmung ist 
a ber. doch nicht ganz sicher. 

Die zur Verfügung stehenden Datierungsmethoden sind die auf der Landhebung 
und den postglazialen Phasen der Ostsee basierenden Uferverschiebungen und das 
Auftreten von schrägschneidigen Quarzspitzen an kammkerami schen Siedlungsplät
zen , wobei zur Datierung die Keramiktypologie genutzt werden kann (Matiskainen 
1983 , Luho 1957). Die Erklärung der weitläufigen Methodologie der Uferverschie
bungsforschung ist in diesem Zusammenhang nicht begründet. Kursori sch kann man 
fes tstellen , dass die Uferverschiebungschronologie die besten Voraussetzungen in 
Süd-Ostrobotnia hat , wo aufgrund der starken Landhebung die Eustasie in der 
Ostsee nicht zu erkennen ist. Am Finnischen Meerbusen, im Gebiet von Askola 
kann die Datierung wegen der geringeren Landhebung nicht genauso präzise 
durchgeführt werden . Die Datierungen sind auch in dem Falle unsicher , wenn die 
Siedlungsplä tze sich nicht am Ufer des postglazia len Balticum befunden haben . Die 
kritisch ste Weise , die Ufe rverschi ebungsdatie rung zu benutzen , ist terminus post 
quem - zu datieren, a lso die Situation , in der Quarzspitzen umfasse nde Siedlungs
plätze früh estens vorhanden gewesen sei n könnten. 

In Ostrobotnien umfassen die Siedlungsplä tze von Alajärvi, Kuortane und 
Kurikka Querschneidpfeilspitzen , die sich auf einem Höhengürtel von 92 -80 m über 
dem heutigen Meeresspiegel befinden. Auf dieser Grundlage ist der terminus ante 
q11 em 7700 B .P . und post q11em 6700 B.P. (Mati skainen 1983 , Salomaa & Matiskai
nen 1983). 

Im Gebiet von As kola und Hel sinki ist der Meeress piegel etwa 2000 Jahre , etwa 
8000- 6000 B .P. auf dem gle ichen Niveau von 30 - 33 ü.d.M. geblieben (Matiskainen 
1983 , Hyväri nen 1980) . Die genannte Henttala Spitze da tiert sich auf 6000 Jahre in 
die jüngere , frühkammkeramisc he Periode. Dennoch gibt das rege Auftreten der 
Spitzen in der späte ren Phase des Mesolithicums, genauer horizontal dem früh
kammkeramisc hen Fundniveau der Ostsee, Grund zu r Annahme , dass der zeitliche 
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Schwerpunkt der Objektgruppe etwa im 5. Jahrtausend B.P ., etwa 6500 B.P. zu 
bemerken ist. Die Spitzen treten auch oft gemeinsam mit den südfinnischen 
Geradmeissein auf. Diese Gegenstandsgruppe entsteht auch in der Endphase der 
mesolithischen Steinzeit, der sog. »Kisko » -Phase. Die relative Datierung ist schon 
seit den 40er Jahren verwirklicht worden (Luho 1948 , Äyräpää 1950, Luho 1967 , 
Siiriäinen 1981). 

Luho stellte ein Reihe keramischer Siedlungspläze vor , an denen nach ihm 
schrägschneidige Quarzspitzen angetroffen wurden. Nach Luho sah es so aus , dass 
die querschneidigen Spitzen vorkeramische wären, aber seltener als geradschneidige 
noch in der kammkeramischen Periode auftreten. Bei dieser Schlussfolgerung leitete 
er die schon bekannte skandinavische Entwicklungslinie ein, die Formung von 
schrägen zu geradschneidigen in der neolithischen Steinzeit. Später behandelte Luho 
(1957) das Verhältnis von querschneidigen Spitzen und der Frühkammkeramik an 
den Siedlungsplätzen von Ost-Uusimaa. Der interessanteste Siedlungsplatz ist 
Askola Siltapellonhaka, der zwei in drei Meter Höhe befindliche Fundgürtel 
behandelt. Der untere ist »rein » vorkeramisch aber am oberen F undgürtel ist im 
Zusammenhang mit vorkeramischem Material auch spärlich frühe Ka mmkeramik 
gefunden worden , Äyräpääs Stilphase I: 1, »älteste Stufe». Querschneidige Spitzen 
sind am unteren Gürtel vier und am oberen 14 gefunden worden (Nr 25 - 28 , 59- 72). 
Es ist trotzdem wahrscheinlich, dass die Keramik sek undär ist und eine spätere 
Siedlungsphase des früheren vorkeramischen Siedlungsplatzes. Auf Gru nd des 
Siedlungplatzes von Askola Siltapellonhaka erhält man keine vollständige Sicher
heit , ob die querschneidige Spitze auch zur frühkeramischen Zeit im Gebrauch 
gewesen ist. 

Auch vom Siedlu·ngsplatz von Lapinjärvi Gammelby sind querschneidige Spitzen 
bekannt (Luho 1957). Mit Sicherheit kann trotzdem nicht aufgezeigt werden , ob sich 
am Siedlungsplatz auch eine spätkeramische Siedlungsphase verbirgt, worauf ein an 
diesem Wohnplatz gefundener südfinnischer Quermeissel hinweisen würde. Man 
kann ausserdem noch das Auftreten der südfinnischen Quermeissel am Siedlungs
platz Liljendal K varnbacken nennen (Rauhala 1977). Querschneidige Spitzen ken nt 
man aus dem Material von Kvarnbacken nicht. Di e stabile Position des Meeresspi e
gels in der Anfangsphase der Litorinazeit in Ost-Uusimaa wirkt auf das Umreissen 
einer klaren Uferverschiebungs-kronologischen Grenze zwischen der frühkera
mischen und keramischen Grenze (Nunez 1978). 

Zusammenfassung 

Schrägschneidige aus Quarz geformte Spitzen beschränken sich kaum auf das Gebiet 
von Finnland , obwohl in den umgebenden Gebieten aus Quarz hergestellte nicht 
festgestellt wurden. Wahrscheinlich treten sie wenigstens unter den spätmesoli
thischen Funden im Gebiet von Onega auf, da das Material sonst sehr an das 
entsprechende finnische Fundmaterial erinnert. Bei Verbreitung einer Volga-Oka 
beeinflussten Feuersteinkultur in Südost - Onega trifft man Trapeze wenn auch keine 
klaren Schrägpfeile an (Koltsov 1973 , Gurina 1977 , Pankrusev 1978) . Einige einzelne 
Trapezfunde beschreibt Gurina (1977 Abb. 1) am Südufer von Kola. Aus dem Gebiet 
von Ruija sind auch Schrägspitzen bekannt (Odner 1966) . Im nördlichsten Teil, im 
Zusammenhang mit der Swidry-beeintlussten Kultur, wurde am Feuerstein und 
Quarz beinhaltenden Siedlungsplatz Pesmog I an den Flüssen Pechora und Wyt-
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schegda e ine qu erschneidige Pfe il spitze gefund en (Burov 1979 S. 139). Die Swidry
oder Episwidry -Technik scheinL im Gebiet vo n Weiss- und Nordwestruss land 
wä hre nd der ganzen fr ühmesolithischen Periode vo rherrschend gewesen zu se in . 

Beim Verfo lgen der E nt wicklung im Ostba ltikum , in Lita uen , im Kerngebiet der 
Epi-Swidry -Tec hnik a m Ne ma n- F lu ss e rschi ene n nebe n di ese r Technik T rapeze 
und Q ue rpfe il e, di e sic h auf di e Ma xima lphase de r Litorina-Transgress io n dati e re n 
(Rim anti ene 1973). Di e süd ska ndina vi schen Trapeze kommen e twa 7700 B.P. in der 
Ko ngemose- Ph ase . e twa 7000 B.P . ersc heine n qu e rschneidige Pfe il spitzen (Brinch 
Pe te rsen 1973, G ullberg 1972) . Die Mik ros ti c heltechnik scheint be im Erscheine n der 
tra nsversen Spitzen in der Age röd V -Phase e twa 7000 B .P . das Gebiet von 
S üdschwede n z u umfassen (Larsson 1973, 1978). 

Es scheint wahrsche inli c h . dass keine bes timmte a us Fe ue rste in hergeste llte 
Spitzenfo rm a uf das E nt stehe n der fi nni schen , schrägschneidigen Spitzen a us Q uarz 
e ingewirk t ha t. V ie lm e hr sche int es s ic h um eine Innova ti o n zu ha nd eln , wobei di e 
a m Pfe il pass ie rende Ent wic klung e ine Spitze empfä hl e, di e ke ine in Längs ri c htung 
beha ndelte oder ve rfe inert e Klinge oder Mikroklinge ist, wie di e Swid ry- und 
Kerbspitzen , sondern di e schar fe Schneide der Klinge erhält eine grössere Bedeu
tung. So ist es mit Hil fe der Q ua rz technik mögli ch gewese n , auc h die E ntwic klung zu 
verfo lgen , da ma n grobe , grosse Abschläge, wie Feuerste inklingen zu schrägen 
Spitzen bea rbe iten ko nn te. Die Mi krok lingentec hnik ko nnte man nie systematisc h 
a n das Q ua rz a npassen . 

Es ist nat ürli ch daran zu erin nern, dass sich in Fi nnland nach Luho kein ei nziger 
Archäo loge gena uso um fasse nd mit der Untersuchung de r meso li thi schen Siedlungs
plä tze befass t ha t. Zu L uh os Zeit mac hte man sic h o ft de r ungenaue n Ausgrabungs
dok ume nta tion schuldig , wobe i Q uarze kleiner G rösse ni cht a ufbewahrt wurde n . 
Das hat s ic h na turli ch a uf das Entste he n ne uer E rke nnt ni sse über e ine eventue ll e a n 
Q ua rz ange pass te Mikro klingentechnik ausgewirk t. 

Auf G rundl age der vo rge legte n U nte rsuchung kann ma n über di e Sc hrägs pit zen 
und Mikrolith e n des finni sche n Mesolithic um s fo lgende Schlu ssfol ge rungen zie he n: 

Die Mik ro lithtechn ik ist a uf Grundl age de r Funde von Ant rea se it dem F rühmeso
lithi cum be nutz t wo rd en , di e Form der Mik rolith e n is t ni cht dok ume nt ie rt. 
Die schrägsc hneid igen Q uarzs pi tzen sind die aus dem mesolit hi schen Quarzmate
ri a l a m kl ars te n zu unt ersc heide nde Mikrolithe ngru ppe. In Mate ri a l tre ten 
ve re in ze lt re tu sc hie rt e dre iec ksfö rmige und T rapeze nac ha hme nde Mikrolithe n 
auf. 
Di e Stellung der Kerbspi tze n a us Quarz im mesolithi schen Fundmaterial ist bis a uf 
we ite res fr agli c h . 
Das E rsc he ine n de r sc hrägsc hne idigen Q uarzpfe il spitze n ents pric ht zei tli c h de m 
Erscheinen der Trapeze und querschneidigen Pfeil spi tzen in Südska ndinavien , 
etwa 7 500- 7000 B.P. 
Di e sc hrägsc hne idi ge n Spit ze n ve rsc h wa nde n in de r frü he n kammkera mi schen 
Pe ri ode aus de m Ge bra uc h . 
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Tabelle I. In der Untersuchung vorgestellte schrägschneidige Quarzspitzen 

1. NM 12789: 37 ASKOLA KORTTIA LEPISTÖ 
2 . NM 12273 : 6 ASKOLA VAKKOLA LATONIITTY J UNGFERN 
3. NM 13142: 4 ASKOLA VAKKOLA SILTA-ARO 
4. NM 12603: 90 ASKOLA PAPPILA PE R UNAMAA-SAU NAPELTO 
5. NM 12761 : 3a ASKOLA PAPPILA PERUNAMAA-SAUNAPELTO 
6. NM 1276 1: 3b ASKOLA PAPPILA PERUNAMAA-SAU NAPELTO 
7. NM 13068: 2 ASKOLA PAPPILA PE RUNAMAA-SAU NAPELTO 
8. NM 13608: 102 ASKOLA PAPPILA PER U NAMAA-SAU NAPELTO 
9. NM 13608 : 242 ASKOLA PAPPILA PERUNAMAA-SAU NAPELTO 

10. NM 13068: 146 ASKOLA PAPPILA PERUNAMAA-SAUNAPELTO 
(Stra hlschiefer) 

11. NM 12276: 5 ASKOLA NALKKILA ETULINNA-KOTOPELTO 
12. NM 18599: 3 ASKOLA NALKKILA ROKKI RANTAPELTO 
13. NM 12159: 80 ASKOLA PUHARONKIMAA JÄRVENSUO 
14. NM 121 59: 81 ASKOLA PUHARONKIMAA JÄRYENSUO 
15. NM 121 59: 92 ASKOLA PUHARONKIMAA JÄRVENSUO 
16. NM 12788: 19 ASKOLA PUHARONKIMAA JÄRVENSUO 
17. N M 12940: 20a ASKOLA PUHARONKIMAA JÄRVENS UO 
18. NM 12940: 20b ASKOLA PUHARONKIMAA JÄRVENS UO 
19. NM 12431: 3 ASKOLA VAKKOLA LATONIITTY 
20. NM 1243 1: 1 ASKOLA VAKKOLA LATONIITTY 
21. NM 12605 : 22 ASKOLA VAKKOLA JUSLAN SUURSUO 
22. NM 12605 : 32 AS KOLA VAKKOLA J USLAN SUURSUO 
23. NM 12605: 42 AS KOLA VAKKOLA JUSLAN SUU RS UO 
24 . NM 12605 : 55 ASKOLA VAKKOLA JUSLAN SUURSUO 
25. NM 12601 : 25 AS KO L A PAPPILA SILTAP ELLON HA KA II 
26. NM 12601: 43 ASKOLA PAPPILA SILTAPELLONHAKA II 
27. NM 12601 : 52 AS KO LA PAPPILA SILTAPELLON HAK A II 
28. NM 1260 1: 62 AS KO LA PAPPILA SILTAPELLO NHAK A II 
29. NM 12260: 88 ASKOLA NALKKILA ROKIN VALKAMAA 
30. NM 12260: 175 ASKOLA NALKKILA ROKIN VALKAM AA 
3 1. NM 12260: 194 ASKOLA NALKKILA ROKIN VALKAMAA 
32. NM 12260 : 195 ASKOLA NALKKILA ROKIN VALKAMAA 
33. NM 12260: 234 ASKOLA NALKKILA ROKIN VALKAMAA 
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34 . NM 12260: 237 ASKOLA NALKKILA ROKIN VALKAMAA 
35. NM 12372 : 16 ASKOLA NALKK ILA ETULINNA RUOKSMAA B 
36. NM 12372: 17 ASKOLA NALKKILA ETULINNA RUOKSMAA B 
37. NM 18568: 1 ASKOLA MONNI PÖÖKÄR I KOTOPELTO 
38. NM 12661 : 350 ASKOLA NALKKILA KOPINKALLI O 
39. NM 12929: 136 ASKOLA NALKKILA ETULINNA RUO KSM AA A 
40 . NM 12929: 187 ASKOLA NALKKILA ET ULINNA RUOKSMAA A 
41 . NM 12929: 293 ASKOLA NALKKILA ETULINNA RUOKSMAA A 
42 . NM 12506: 11 AS KOLA NIETOO MATTILA TALLIKÄÄRÖ 
43. NM 12934: 171 ASKOLA NI ETOO MATTILA TALLIKÄÄRÖ 
44 . NM 12934: 173 ASKOLA NI ETOO MATTILA TALLIKÄÄRÖ 
45. NM 12937 : 25 ASKOLA NI ETOO MATTILA TALLIKÄÄRÖ 
46. NM 12947: 5 ASKOLA PAPPILA PERUNAMAA 
47. NM 13067: 278 ASKOLA NALKK ILA TAKALAN RUOKSMAA 
48. NM 13067: 302 ASKOLA NALKK ILA TAKALAN RUOKSMAA 
49. NM 13067: 326 ASKOLA NALKKILA TAKALAN RUOKSMAA 
50 . NM 13067: 358 ASKOLA NALKKILA TAKALAN RUOKSMAA 
51. NM 13067: 368 ASKOLA NALKKILA TAKALAN RUOKSMAA 
52. NM 13067: 387 ASKOLA NALKK ILA TAKALAN RUOKSMAA 
53 . NM 13067: 446 ASKOLA NALKK ILA TAKALAN RUOKSMAA 
54 . NM 13067: 656 ASKOLA NALKKILA TAKALAN RUOKSMAA 
55. NM 13138: 6 AS KOLA V AKKOLA TYYSKÄ 
56. NM 12260: 32 ASKOLA NALKKILA VALKAMAA VON ROKKI 
57. NM 12346: 17 ASK OLA NALKKILA VALKAMAA VON ROKKI 
58 . NM 12364 : 12 ASKOLA VAKKOLA SI LTAPE LTO . (unret. ) 

59. NM 12600 : 6 ASKOLA VAKKOLA SILTAP ELLONHAKA 1 
60 . N M 12600: 25 ASK OLA VAKKOLA SILTAPE LLONH AKA I 
61. NM 12600: 65 ASKOLA VAKKOLA SILTAPE LLONHAKA 1 
62. NM 12600: 79 ASKOLA VAKKOLA SILTAPELLONHAK A 1 
63. NM 12600: 81 ASKOLA VAKKOLA SILTAPE LLONHAK A 1 
64 . NM 12600: 94 ASKOLA VAKKOLA SILTAPE LLONHAKA 1 
65. NM 12600: 95 ASKOLA VAKKOLA SILTAPE LLONH AKA 1 
66. NM 12600: 126 ASKOLA VAKKOLA SILTAPELLONH AKA 1 
67. NM 12600: 135 ASKOLA VAKKOLA SILTAPELLONHAKA 1 
68. N M 12600: 187 ASKOLA VAKKOLA SILTAPE LLONHAK A 1 
69. NM 12933: 842 ASKOLA VAKKOLA S ILTAP ELLONHAKA 1 
70. N M 12933 : 1090 ASKOLA VAKKOLA SILTAPELLONHAKA 1 
71 NM 1293 3: 288 ASKOLA VAKKOLA SILTAPELLONHAKA 1 
n. NM 12933: 419 ASKOLA VAKKOLA SILTAPELLONHAKA l 
73. N M 12603 : 6 ASKOLA VAKKOLA PER UNAMAA 
74 . NM 12603: 54 ASKOLA VAKKOLA PERUNAMAA 
75 . NM 1261 3: 6 ASKOLA PAPPILA 
76. NM 9759 58 LAPINJÄRVI GAMMELBY 
77 NM 9759: 71 LAPINJÄRVI GAMMELBY 
78 . N M 9759: 86 LAPINJÄRVI GAMMELBY 
79. NM 1641 6: 4 KA UHAJOKI KAINASTO KOIV UMÄKI 
80 . NM 1641 6: 10 KA UHAJOKI KAINASTO KOIV UMÄKI 
81. NM 16163: 23 KUORTAN E MÄYRY HAA VISTONHARJ U 
82 . NM 16163: 50 KUORTAN E MÄYRY HAAVISTONHARJ U 
83. N M 16163 : 53 K UORTAN E MÄ YRY HA AVISTONH ARJ U 
84 . NM 16163: 12 2 K UORTAN E MÄ YRY HAAVISTONHARJ C 
85. NM 16856: 3 K UORTAN E YLIJOKI LAHDENKAN G AS 
86 . NM 16856: 13 KUORTAN E YLIJOKI LAHD ENKAN GAS 
87. NM 16856: 19 KUORTAN E YLIJOKI LAHDENKAN GAS 
88. NM 16856 24 K UO RTAN E YLIJOKI LAHD ENKA NGAS 
89. NM 16856: 38 KUORTAN E YLIJOKI LAHD ENKA NGA S 
90. NM 16564 : 97 KURIKKA PITKÄMÖ PALOM Ä KI 
91. NM 16564 : 133 KURIKKA PITKÄMÖ PALOMÄKI 
92 . NM 16680: 13 K URIKKA PITKÄMÖ PALOMÄKI 
93. NM 16680 30 KURIKKA PITKÄMÖ PALOMÄKI 
94 . NM 17486: 100 KURIKKA TOP EE 
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95 . NM 17077: 34 KURIKKA MÄK I-VENNA 
96. NM 9106: 7 LAPINJÄRYI BACKMANSBA CKEN 
97. NM 985 1: 27 LAPINJÄRVI ANTASBACKEN 

(Grü nschi efer) 
98. NM 16822: 638 LUOPIOINEN HI ETANIEM I 
99. NM 16822: 870 LUO PIOINEN HIETANIEMI 

100. NM 19787: 10 NUR MIJÄRY I ALITALO 
101. NM 13669: 394 PUNKALA ID UN HANKURJ RAUTEE 
102. NM 18092: 3 SAARJJÄRY I KALMUN K ANGAS 
103. NM 12234: 3 SAARIJÄRV I SUMMASSAAR I 
104. NM 12234: 337a SAARIJÄRY I SUMMASSAAR I 
105. NM 12234: 337b SAAR IJÄRYI SUMMASSAARI 
106. NM 20873: 110 SIUNT IO SUITIA 
107. NM 20873: 207 SJU NTIO SUITIA 
108. NM 20873: 205 SIUNTIO SUITIA 
109. NM 20873: 267 SIUNTIO SU IT IA 
110. NM 18959: 75 YANTAA KAIYOKSELA GRÖNDAL 2 
111 . NM 20 164: 212 VANTAA KOIY UKYLÄ 5 
11 2. NM 20164: 224 VANTAA KOIY UKYLÄ 5 
11 3. NM 20164: 233 YANTAA KOIYUKYLÄ 5 
114. NM 19423: 14 YANTAA URHEILUPUISTO 
11 5. NM 19423: 23 YANTAA URHEILUPUISTO 
116. NM 19423: 19 YJ\NTAA URH EIL UPU ISTO 
11 7. NM 11617: 83 PORYOO HENTTALA II 
118. NM 19430: 25 YANTAA ERIK AS 
119. NM 11 77 1: 7 ALAJÄRY l KUREJOKI RAS! 
120. NM 11 77 1: 3 ALAJÄRV I K UREJOKJ RAS! 
121. NM 1l 77 1:2 ALAJÄRVI K UREJOK I RAS! 
122. NM 11 77 1: 4 ALAJÄRVI KUREJOKI RAS! 
123. NM 11 77 1: 8 ALAJÄRVI K UREJOK I RAS! 
124. NM 11771: 18 ALAJÄRV I K UREJOKI RAS! 
125. NM 11 77 1: 16 ALAJÄRVI K UREJ OK I RAS! 
126. NM 11 77 1: 9 ALAJÄRYI KUREJOKI RAS! 
127. NM 11771 : 11 ALAJÄ RVI KUREJOKI RAS! 
128. NM 11 77 1: 10 ALAJÄ RYI K UREJOK I RAS! 
129. NM 1177 1: 17 ALAJÄ RYI K UREJOKI RAS! 
130. NM 11 895: 2 ALAJÄ RVI KUREJOKI RAS! 
13 1. N M 11 895: 66 ALAJÄ RVJ K UREJOK I RAS! 
132. NM 11895: 91 ALAJÄ RVJ K UREJOKI RAS! 
133. NM 11 895: 51 ALAJÄRVI K UREJOKI RAS! 
134. NM 11895: 11 6 ALAJÄRVI K UREJOKI RAS! 
135. NM 11895: 85 ALAJÄRV I K UREJOKI RAS! 
136 NM 11895: 11 9 ALAJÄRV I KUREJOKI RAS! 
137. NM 11771: 20 ALAJÄRV I K UREJOK I RAS! 
138. NM 11 77 1: 25 ALAJÄ RYI KUREJOKI RAS! 
139. NM 11 77 1: 6 ALAJÄRY I K UREJOK I RAS! 
140. NM 11771: 32 ALAJÄRVI K UREJOKI RAS! 
141. NM 11 771: 15 ALAJÄRYI K UREJOKI RAS! 
142. NM 1177 1: 26 ALAJÄRV I KUREJOKI RAS! (u nretuschiert) 
143 . NM 1177 1: 1 ALAJÄRY I KUR EJOKI RAS! (unretuschiert) 

ROHLI NGE VON SCHRÄGSCHNEIDIGEN QUARZSPITZEN 

144. NM 11771: 28 ALA JÄRVI KUREJOKI RASI 
145. NM 11771: 13 ALAJÄRVI KUREJOKI RASI 
146 NM 11 771: 30 ALAJÄRV I K UREJOKI RAS! 

KERBSPITZEN ALS QUARZ 

147. NM 20164: 100 YANTAA KOIYUKYLÄ 5 
148. NM 12940 21 ASKOLA PUHARONK IM AA JÄRVENSUO 
149. NM 17131 69 L UOPIOINEN HIETANIEMI 
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150. NM 12601: 68 
151. NM 10057: 4 
152 . NM 17131: 888 
153. NM 11895: 26 
154. NM 11771: 43 
155 . NM 12934: !72 

ASKOLA PAPPILA SILTAPELLONHAKA 
TUUSULA RUOTSINKYLÄ (Stre ufu nd) 
LUOPIOINEN HIETAN IEMI (Schneide retuschiert) 
ALAJÄRVI KUREJOKI RASI 
ALAJÄRVI K UREJOKI RASI 
ASKOLA NIETOO MATTILA TALLIKÄÄRÖ 

DREIECKMIKROLITHE UND TRAPEZE 

156. NM 11895: 108 ALAJÄRV I KUREJOKI RASI 
157 . NM 11 895: 3 
158. NM 11 771: 24 
159. NM 11771: 5 ') 
160 . NM 11 895: 42 
161. NM1 177 1:22 
162. NM 11895: 128 
163. NM 11 77 1: 31 
164. NM1 177 1:29 
165. NM 11771: 5 '> 

166. NM 11 771: 23 
167. NM 11 77 1: 21 
168 . NM 16880: 46 
169. NM 12159: 87 
170. NM 12606: 71 
17 1. NM 12601: 32 
172. NM 12933: 1096 

ALAJÄRVI KUREJOKI RASI 
ALAJÄRVI KUREJOKI RASI 
ALAJÄRVI KUREJOKI RASI 
ALAJÄRVI KUREJOKI RASI 
ALAJÄRVI KUREJOKI RASI 
ALAJÄRVI KUREJOKJ RASI (u nre tu sc hiert) 
ALAJÄRVI KUREJOKI RASI (unretu sc hi ert ) 
ALAJÄRVI KUREJOKI RASI 
ALAJÄRV I KUR EJOKI RASI 
ALAJÄRV I KUR EJOKI RASI 
ALAJÄRV I KUREJOKI RASI (unretu schi ert ) 
KURIKKA PITKÄMÖ PALOMÄK I 
ASKOLA PUHARONKIMAA JÄRV ENSUO 
ASKOLA NALKK ILA ROKIN VALKAMAA 
ASKOLA PAPPILA SILTAPELLON HAKA (Segmente) 
ASKOLA VAKKOLA SILTAPELLONHAKA II 

NICHT VO RG ESTELLTE BEKANNTE SPITZEN 

NM 1754 1 
NM 200 19 
NM 18836, 19275 

KYM I SAKSALA SAUKKO, (Kotka Museum) 
OUTOKUMPU SYSMÄ KAALAINSALM I, (Outokumpu Museum) 
VANTAA JÖNSAS 

DIE VON M. HUURRE ( 1983) GENANNTEN SCHRÄGSCHNEIDI GEN PFEILE AUS DEN GEBIETEN 
VON OSTROBOTNIA UND LAPPLAND 

NM 19030: 32 HAAPAJÄRVI TERVAMÄK I 
NM 
NM 

M 
NM 
NM 
NM 
NM 
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14536: 55 
17062: 57 
1483 1: 158a 
16145: 1750 
16553: 794 
16553: 1637 
15846: 78 

N IV ALA JÄRVENPÄÄ 
KESTILÄ PÄ IVÄRINNE 
SUOMUSSALMI KELLOLAIS EN TULI 
KEMIJÄRVI NEITILÄ 4 
KEM IJÄ RVI NEITILÄ 4 
KEMIJÄRVI NEITILÄ 4 
K EMIJÄRVI LAUTASALMI (Feuerste in ')) 



Heikki Matiskainen: 

Geradmeissel vom südfinnischen Typ, 
spätmesolithische Gegenstandsgruppe 

Einleitung 

Äyräpää ( 1950), der danach strebte bei der »Suomusjärvi-Kultur» drei Abschnitte 
zu unterscheiden, benannte die Spätphase des Mesolithikums mit »Kisko-Stufe», deren 
wichtigsten Leitgegenstand neben den Quarzspitzen der Geradmeissel vom süd
finnischen Typ vertrat. Der sich von seiner Verbreitung her hauptsächlich auf das 
Gebiet von Uusimaa begrenzende Geradmeissel vom südfinnischen Typ wird in der 
archäologischen Alltagssprache so auch »Kiskoer Axt» genannt. Diese zwei die spät
mesolithische Steinzeit charakterisierenden Gegenstands formen, die Geradmeissel vom 
südfinnischen Typ und die schrägschneidigen Quarzspitzen sind uferverschiebungs
chronologisch als zum Litorinamesolithikum, etwa 7700-6000 b .p ., gehörend datiert 
worden (Matiskainen 1985). 

Geradmeissel vom südfinnischen Typ sind im Verlaufe von hundert Jahren schät
zungsweise 300 Stück als Streufunde im Nationalmuseum, sowie in den Provinz- und 
Gemeindemuseen gesammelt worden. Bei Ausgrabungen von Siedlungsplätzen sind 
sie dagegen selten gefunden worden. In West-Uusimaa waren auch die Rettungs
grabungen nicht auf Wohnplätze der spätmesolithischen Steinzeit gerichtet. In der 
Gemeinde Kisko , in der die Funddichte der Gegenstände traditionell für grösser 
geha lten worden ist, sind überhaupt keine Grabungen durchgeführt worden. Im Gebiet 
der Hauptstadt am Siedlungsplatz von Jönsas, Vantaa sind einige Meissel gefunden 
w0rden (Purhonen 1984). Auch vom spätmesolithischen Siedlungsplatz Suitia, Siun
tio gibt es das Fragment eines Geradmeissels vom südfinnischen Typ (Heikkurinen 
1982). Die mit den Meisseln verbunde Information basiert somit nur auf Streufun
den und Siedlungsplatzinventarisierungen. Auch von den Streufunden ist ein grosser 
Teil schon beim Eintreffen zu Beginn dieses Jahrhunderts im Nationalmuseum de
poniert worden. Bei späteren Inventarisierungen hat man neue Informationen über 
ihre mögliche Verbindung mit Siedlungsplätzen erhalten . 

Die typo logische Bestimmung des Geradmeissels vom südfinnischen Typ ist leicht. 
Von seiner ä usseren Form her ist es eine gerad kantige Scheibe, an der eine recht 
schroffe Querseheide a bgeschliffen worden war. Sie waren in Primärkonstitution 
meistens gänzlich geschliffen und die Seitenecken fasettisiert . Von der primitiven 
Kernaxt sowie von den sogena nnten ost bottnischen Gegenstandsformen kann er klar 
unterschieden werden (Luho 1948). Der Rohstoff ist meistens feinkörniger Diabas. 

Dies sind auch schon kurz ge fasst die In for mat ionen , die traditionell über den 
Geradmeissel vom südfinnischen Typ bekannt sind . In dieser Untersuchung wird da
nac h gestrebt den Charakter des Gegenstandes zu betrachten und seine Funktion zu 
untersuch en, ist der Gegenstand seinem Namen entsprechend ein Meissel oder ein 
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sogenanntes geschäftetes Beil und wie unterscheidet es sich von den anderen Stein
äxten. Bei der Untersuchungsstrategie wird das von Foley (1981) geschaffene Modell 
über die Herstellung, die Benutzung und Aussonderung des Artefaktes befolgt. Auf 
welche Art ist der Geradmeissel vom si.idfinnischen Typ vom Rohmateria l zum Ge
brauchsgegenstand »gekrei st», wie wurde er benutzt und welche Gründe führten zu 
seiner Aussonderung. Mit Hilfe der Verbreitung wird eine Antwort auf die Er
scheinung von »Kisko» angestrebt und unter Beachtung seines Charakters auch 
chronologische lndisien angestrebt. Da als bekannter Ausgangspunkt a uch ein fast 
einseitiger Rohsto ff, Diabas, a ngesehen wird, so ll in dieser Untersuchung a uch die 
Gesteinsartzusammensetzung des Geradmeissels vom südfinnischen Typ und die mög
liche Beweglichkeit und Bedeutung als steinzeitliches Tauschmittel gek lä rt werden. 

Geschichte der Untersuchung des Geradmeissels vom südfinnischen Typ 

Den südfinnischen Geradmeissel defi nierte Ailio (1909) mit dem Begriff »Platter 
Geradmeissel ». Ailio war einer der wenigen Steinze itforscher, die den Unterschied 
zwischen Axt, Beil und Meisse l erwogen. 1 Nach ihm gehören zu den Geradmeisseln 
Gegenstände, die hauptsächlich a ls Meissel benutzt wurden, d.h. mit diesen wurden 
unter Zuhilfenahme einer Keule »Löcher und Hö hlungen » zustande gebracht. Auf
grund ihrer Grösse und des Abfallens der Schneide waren sie fi.ir die Benutzung als 
Beil nicht geeignet. Zwischen dem Querbeil und dem Meissel sieht Ailio keinen grossen 
Unterschied wobei er feststellt, dass man den Geradmeissel beschäftet auch a ls zum 
Schlagen gedachten Gegenstand ve rwenden kann. So erscheinen vo r allem die süd
karelischen Geradmeisse l als geschä ftete Beiie, wobei der Gegenstand ohne Schaft 
auch fi.ir den Gebrauch als Meisse l gee ignet ist. Ailios Einteilung bleibt jedoch 
theoreti sch. In der Praxis war er nicht in der Lage, den Unterschied zwi schen Beil 
und Meissel oder deren Funktion zu klären. Der als Geologe Kenntnisse über die Stein
arten besi tzende Ailio erka nnte jedoch, dass die Funde aus Uusi maa , vor a llem die 
Meissel, sehr oft aus feinkörniger Diabas angefertigt waren, der sich von dem schon 
damals unterschiedenen Olivindiabas unterschied. 

Auf beachtliche Art haben a uch Äyräpää (1922 ; 1926; 1950) und Luho (1967) die 
Gegenstands form untersucht. Die klarste typo logische Defin iti o n des süd finni sc hen 
Geradmeissels fertigte Äyräpää bei der Analyse des stei nzeitlichen Materials von Espoo 
und Kirkkonummi an . Die Bezeichnung des Gegenstandes mit »tvä rmejseln eller yxan 
av sydfinsk typ» ist auch bezeichnend fi.ir di e Vorsicht, mit der Äyräpää der Funktion 
des Gegenstands gegenübersteht. Die Typendefinition als so lche ist immer noch her
vorragend ve rwendbar (Europaeus 1922): 

» Dessa redskap äro korta och breda, van ligen m yc ket platta, jäm fö relsevis vä l slipade 
tvä r- och rakeggade verktyg; fronta lplanet , som varierar mellan triangel och en rektangel, 
ä r oftast trapetzoidiskt; bredsidorna ä ro plans lipade, ryggsidan nagon gang mjukt vä lvd , 
eggytan för det mesta tämli ge n brant och uppat begränsad av en van ligen sded linj e. 
Yid ryggsidans bada kanter, mera sä llan endast vid den ena, finnas smala facetter, nagon 
gang finnas sadana vid frams idans kamer. !bland ligga facetterna a själva sma lsidorna, 

1 Un ter dem Begriff »Axt» wird in dieser Untersuchu ng en tweder eine rechtschneidige Axt oder eine 
Lochaxt verstanden. »Beil» ist eine über Kreuz geschäftete hackenartige Schneide-Waffe und »Meissel» 
ein ungeschäftetes auf seinen Nacken zu schlagendes Werkzeug. 
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och i dessa fall blir tvärsnittet nästan sex- eller ättkantigt; i de flesta fall är det lik väl 
rektangulärt eller trapetzoidiskt. Största delen av dessa verktyg äro platta mejslar; blott 
ett tiotal kraftigare tväryxor förekomma bland vära exemplar. Bergarten är oftast fin
korning diabas. Dessa redskap ha först tillhuggits och därpä utformats medels slipning» 
(s. 96) 

Die gebietsweise Verbreitung der Geradmeissel vom südfinnischen Typ vermochte 
Äyräpää schon 1922 sehr klar begrenzt zu bestimmen. Dies umfasste nur Uusimaa 
und einen Teil von Varsinais-Suomi, ungefähr den von Kymijoki bis nach Turku rei
chenden Küstenstreifen. Besonders hä ufig wurde der Gegenstand in den Gemeinden 
von Kisko, Lohja und Kirkkonummi angetroffen. Die Datierung des Meissels war 
zu dieser Zeit vor Entwicklung der U ferverschiebungsdatierung schwierig . Es stellte 
sich heraus, dass der Gegenstand oft an einem Siedlungsplatz gefunden wurde, der 
Schnurkeramik enthielt. Äyräpää siedelte den Gegenstand chronologisch als der 
Kammkeramik vorausgehend an, nahm jedoch an, dass der Gegenstand auch während 
der Zeit der Kultur der Schnurkeramik noch in Benutzung gewesen sein könnte, waren 
doch auch die Hammeräxte aus Diabas hergestellt.* 

Mit der Uferverschiebungschronologie präzisierten sich die Auffassungen und schon 
in den 20er Jahren konnte der Geradmeissel vom südfinnischen Typ oder »Kiskoer 
Axt» a m Ende der sogenannten »Suomusjärvi-Kultur», in der der Keramik vorange
henden Phase, verankert werden (Äyräpää 1926). Die sich auf umfassendes 
Streufundmaterial stützende Untersuchung »Die ältesten steinzeitlichen Funde aus 
Finnland » plazierte den Gegenstand an seinem jetzigen archäologischen Kontext 
(Äyräpää 1950). Äyräpää schuf dort für die »Suomusjärvi-Kultu r» eine chrono
logische, relative Dreiteilung in die Phasen von Laperla, Sikunsuo und Kisko . Die 
Teilung basiert jedoch nicht auf ausgegrabenem Material sondern auf der Inven
ta ri sierung der Funde von Suomusjärvi, vervollständigt durch die von Äyräpää zu 
Beginn des Jahrhunderts in Espoo und Kirkkonummi durchgeführten Unter
suchungen. Die Kisko-Phase begrenzte Äyräpää auf das Gebiet von Kisko, Siuntio, 
Kirkkonummi und Espoo. Auch die sogenannten ostbottnischen Gegenstandsformen 
mit dem Import des Strahlsteinschiefers treten schon an Siedlungsplätzen der Kiskoer 
Phase auf. Äyräpääs Meinung ist »die Wohnplätze sind schon vollneolithisch, obwohl 
die Keramik noch fehlt» (s. 17). 

Luhos umfassende die »Suomusjärvi-K ultu r» behandelnde Monographie, die auch 
ein ausgezeichnetes Quellenwerk für die Geschichte der mesolithischen Forschung 
ist , streift die Geradmeissel vom südfinnischen T yp etwas. An den veröffentlichten 
26 Grabungsplätzen hat Luho bei den Ausgrabungen nicht einen einzigen Gegenstand 
dieses Typs gefunden. Somit konnte er in seinen Untersuchungen Äyräpääs »Kiskoer 
Stufen » und auch die vorausgehende »Sikunsuoer Phase» nicht verifizieren. Nach 
Luhos Meinung muss die Ki skoer Stufe auch als südwestfinnische Sondererscheinung 
betrachtet we rden , die eine mögliche vorkeramische Phase der »Jäkärlä-Gruppe» ist. 
Die Erscheinung unterscheidet sich von der Chronologie her von Suomusjärvi und 
bleibt ei ne örtliche Erscheinung, »Die besagte (Jäkärlä) keramische Gruppe beschränkt 
sich ja auf Südwestfinnland, wie a uch die Kisko-Stufe, wie aufgrund von Streufunden 
zu sch liessen ist. Es hat also den Anschein, als liessen sich in der Suomusjärvi-Kultur 

• Als bedeutende ökonomisc he Beobachtu ng, di e sich jedoch später a ls unzutreffend erwiesen hat , ist 
a uch Ä yrä pääs Vorsch lag zu verb uchen, dass diese Stell en schnurkera mi sche Fang- oder Fi schereiplät ze 
gewese n se in könnten. 
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ausser chronologischen Stufen auch örtliche oder regional beschränkte Nachlass
gruppen unterscheiden» (Luho 1967: 116). 

Untersuchungsmaterial und Gegenstandsauswahl 

Wie gesagt sind Geradmeissel vom südfinnischen Typ nur an einigen Siedlungsplätzen 
bei eigentlichen Feldgrabungen gefunden worden. In der Hauptsache sind die Funde 
Streufunde, wobei sich einige von ihnen in Verbindung mit der Inventarisierung als 
zu den Siedlungsplätzen gehörig erwiesen. Diese Untersuchung basiert nicht auf einer 
totalen Gegenstandsmenge, sondern hierfür ist eine Auswahl der Geradmeissel süd
finnischen Typs ausgewählt worden, die von zu Denkmälern unter Schutz ernannten 
Siedlungsplätzen stammen. Im Verzeichnis der Denkmäler der Regionalplanungsver
bände das vom Nationalamt für Antiquitäten angefertigt wurde, sind die meso
lithischen Siedlungsplätze unterschieden, von denen ein Typgegenstand der jeweiligen 
Zeitperiode bekannt ist: sog. primitiver Meissel oder Axt, die blattförmige Schiefer
spitze, die Kugelkeule mit trichterförmigem Loch, der krummrückige Hohlmeissel, 
die schrägschneidige Quarzspitze oder der Geradmeissel vom südfinnischen Typ (Ma
tiskainen 1983). Die Punkte an denen Geradmeissel vom südfinnischen Typ gefunden 
worden sind, sind bis zur Inventarisierungsnummer 20.000 des Nationalmuseums für 
tauglich befunden worden. Die Auswahl umfasst also nicht alle Geradmeissel süd
finnischen Typs, die sich in Sammlungen von Museen befinden, sondern beinhaltet 
70 dokumentierte Objekte (Abbildungen 1-6). Das Untersuchungsgebiet ist auf Süd
und Mittelfinnland begrenzt. 

Als Kriterium für einen Siedlungsplatz ist verlangt worden, dass der Geradmeissel 
vom südfinnischen Typ in Verbindung mit antrophogenen Quarzabschlägen gefunden 
worden ist, oder dass an dieser Stelle mehrere mesolithische Steingegenstände gefunden 
worden sind. Der Siedlungsplatz muss auch topographisch bestimmbar sein und er 
muss bezüglich der Uferverschiebungschronologie eine verlässliche Höhengrenze 
haben. Bei den Inventarisierungspunkten muss man sich so mit der Höhe bezüglich 
des Meeresspiegels der Grundkarten zufriedengeben. So sind die Streufunde aus
gesondert, obwohl sie auch ohne Ausnahme von als Siedlungsplätze auszulegenden 
vorgeschichlichen Stätten ohne genauere Informationen zu stammen scheinen. 
Andererseits würden ganze Streufunde von guter Konstitution bessere Möglichkeiten 
für die typologische Klassifi2ierung bieten als unvollständiges Siedlungsplatzmaterial. 
Es gibt insgesamt 43 Siedlungsplätze (Tabelle 1). Insgesamt sind in den Verzeichnis
sen über zu schützende mesolithische Denkmäler ca. 270 unterschieden worden, wo
bei Nord-Ostbottnien und Lappland ausgenommen sind (Matiskainen 1983) . 

Äyräpää (1922) vermerkte, dass der Geradmeissel vom südfinnischen Typ unter 
den Funden von Espoo und Kirkkonummi ein sehr verbreiteter Gegenstand ist. Er 
teilte mit, dass in diesem Gebiet insgesamt 53 Gegenstände gefunden wurden, von 
denen 4/5 von den Siedlungsplätzen aus der Umgebung von Lojärvi stammten. Die 
Anomalie von Lojärvi wird in dieser Untersuchung nicht sichtbar, denn er konnte 
nicht alle Fundstätten als feste archäologische Bodendenkmäler bei der späteren Ober
flächenkartierung kennzeichnen. Aus Kirkkonummi und Espoo sind 10 Gegenstände 
dokumentiert, der eigentliche Schwerpunkt der Verteilung befindet sich jedoch in 
der von Huurre 1963 genau inventarisierten Gemeinde Kisko, aus der über ein Drittel 
(27/70) der für diese Untersuchung ausgewählten Gegenstände stammen. 
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Aus der Verbreitung der Geradmeissel vom südfinnischen Typ wird sichtbar, dass 
sich die Siedlungsplatzfunde auf das schon von Äyräpää 1922 mitgeteilte Gebiet, den 
Küstenstreifen zwischen Kymijoki und Turku (Karte 1) beschränkt. Am Westufer 
werden sie in Tarvasjoki angetroffen, der nördlichste Siedlungsplatz-Fundort ist in 
Kauhajoki. Von den mesolithischen Siedlungsplätzen des inneren Finnland sind sie 
überhaupt nicht bekannt, obschon die mesolithischen Siedlungsplätze des Seenge
bietes aus gewässergeschichtlichen Gründen zerstört sind (Matiskainen 1987). 

Karte 1. Die Verbreitung der mesolithischen Siedlungsp lätze mit den Funden der Geradmeissel vom süd
finni schen Typ. Das Ufer der Ostsee folgt den Litorinamaximi , ca. 7500 b.p. 

H uurre (1983) teilt den Fund von 15 Geradmeisseln des südfinnischen Typs in Nord
Ostbottnien mit, »diese sind auch nicht alle gänzlich typisch» (S. 84). Nach Huurre 
befindet sich die Nordgrenze des Gegenstandes im Gebiet der Gewässer von Oulu
järvi, wo man sie aus Sotkamo Vaala und Utajärvi kennt. 

Ziel dieser Untersuchung war es, die Geradmeissel vom südfinnischen Typ auf
grund der Unterschiede in den Abmessungen zu klassifi zieren. Als Attribute wurden 
die Steinart, das Gewicht, die Länge, die Breite, die Stärke, der Schneidenwinkel, 
der Nackenindex (Breite/ Stärke) und der Index l / 3 der Länge ab Nacken definiert. 
Die Beschädigungen der Schneide und des Nackens wurden klassifiziert, der %-Antei l 
des Schliffs an der Dorsal- und Ventralseite sowie an den Seitenkanten, die Ab
schrägung des Schliffwin kels der dorsalseitigen Schneide gemessen und es wurden 
Beschädigungen sowohl an der Schneide als auch am Nacken beachtet. Insgesamt 
wurden 14 verschiedene Indexe gemessen. 
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Die Arbeit erwies sich im bestimmten Umfang als umsonst. Vollkommene Infor
mationen konnten nicht an allen Gegenständen genau gemessen werden, die Korre
lation zwischen den Indexen wie auch die Korrelation zwischen den Attributen hat 
keine bemerkenswerten Unterschiede zum Vorschein gebracht. Es schien klar, dass 
man mit Hilfe der Typologie in der Untersuchung bei so einer heterogenen Gegen
standsgruppe zu nichts als zu einigen stat istischen Kuriositäten käme . 

Die brauchbarste Information offenbarte sich bei dem einfachen Länge/ Breite
Index. Die Variationen waren gross, die Länge der Gegenstände variierte zwischen 
35-170 mm und die Breite zwischen 27-74 mm. Besonders die im Gebiet von Kisko 
gefundenen Meissel akzentuierten ihre Voluminösität und zum Teil als in ihrer Fund
verfassung besser. Die voluminösen und längeren Stücke konzentrierten sich in der 
Nähe der Strecke der 1 : 2 Abbildung, jedoch sind die von einer Länge unter 80 mm 
im Verhältnis breiter als die grösseren Gegenstände. Auf der Abbildung 7 sind zwei 
Kluster zu unterscheiden, bei denen in Verbindung mit den grösseren eine längliche 
Verdichtung bei einem Länge/ Breite-Verhältnis von 1 : 2 fe stzustellen ist. 

Es scheint offensichtlich, dass die Unterschiede die folgende Dreierteilung wieder-
spiegeln: 

1) fertige Gegenstände und wenig benutzte 
2) im Länge/ Breite-Verhältnis verschlissene und 
3) verbrauchte und ausgesonderte (discarded) 

Daraus kann geschlussfolgert werden, dass ein Grossteil der an Siedlungsplätzen 
gefund enen Geradmeissel in Primärkonstitution grösser gewesen ist. Falls sie nicht 
bis zur Unbrauchbarkeit beschädigt worden sind, hat sich ihre Grösse im Verlaufe 
des Gebrauchs und des Schleifens der Aussonderungsgrenze genähert und der 
Gegenstand ist ausgesondert oder nicht mehr geschliffen worden, wenn er die vom 
Benutzer gesetzten Anforderungen unterschritt. 

Eine andere Erklärung für die zwei sich gebildeten Kluster ist, dass der Unterschied 
den von Ailio angenommenen Unterschied zwischen Beil und Meissel wiederspiegelte . 
Die voluminöseren Gegenstände wären Beile und die kleineren auf die Art von 
Meisseln verwendete. 

Herstellung, Verwendung, Abstossen 

Die auf der Typologie basierende Information hat über die Geradmeissel vom süd
finnischen Typ nichts zum Vorschein gebracht, was früher unbekannt gewesen wäre. 
Das Verhältnis des Gegenstandes zur spätmesolithischen Zeitperiode und dem damit 
verbundenen Material muss auch aus einem anderen Blickwinkel untersucht werden. 
Es handelt sich um eine breite und grenzenlose Dimension des menschlichen Ge
brauchsmechanismus, bei dem das Objekt die damalige materielle Gesamtheit 
vervollständigt. Ausgangspunkt ist, dass die dokumentierten Gegenstände den Ab
schluss der funktionellen Ereigniskette verkörpern, wobei der Gegenstand ausgestossen 
wurde, nachdem er für seinen Besitzer unbrauchbar wurde . 

Robert Foley (1981) hat ein hervorragendes geschlossenes Modell über die Zusam
mengehörigke it des menschlichen Verhaltensmechanismus und des archäologischen 
Prozesses vorgestellt. Die archäologische Information schliesst in sich die »spatial 
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Abbildung 8. Das Schema vo n Foley (198 1) über die Wechse lwirkung des Verhaltensmechanismus und 
des Gesteinsmaterials relati viert zum Kreis la uf der Artefakte im archäologischen Material. 

and behavioural information» ein, die den Zustand der Konservierung des Gegen
standes kontrolliert. Seine Ursache-Verbindung-Anschauung des unsichtbaren Ma
terial s hat er entsprechend der auf der Abbi ldung 8 dargestellten » flowchart » 
vorgeste llt. 

Unter Anwend ung des vo n Foley geschaffenen Modells auf den Geradmeissel vom 
südfinnischen Typ kann der Kreislauf gründlicher untersucht werden. Die Ereignis
kette wird durch drei Hauptelemente reguli ert: 

1) der Verhaltensmechanismus mit den vom Menschen an den Gegenstand gestellten 
Herstellungs- und Gebrauchsanforderung, 

2) Wechse lwirkung zwischen Anforderungen und Stei nm ater ia l, womit die Her
stellung des Gegenstandes und der Benuli'un g, rro1.ess ve rbunden sind, sow ie 

3) die Informat ion, die bei der Ausso nder ung des Gegenstandes a uftritt , a lso in 
dem Abfall , den das ausgegrabene Materia l rcrräsc nti ert. 

Am offensichtlichsten repräsentieren die Geradmeisse l vom südfinni schen Typ in 
ihrem Fundzustand die zwei letzten Phasen des auf Abbi ldung 8 dargestellten Musters, 
den ausgesonderten Gegenstand oder den repa ri erten und wiederve rwendeten Rest. 
Die Aussonderung ist in Foleys Schema wiederu m auf die Phase »end of require
ment/ utilisation » zurückzufü hren. Die Klärung der anderen Phasen der Ereignisab
folge erfordert ein genaueres Suchen der Ursachen , wobei entsprechend Foleys Schema 
vorgegangen wird . 
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Tabell e 2. Gebrauchsschäden und Aussonderungszustände der Geradmeissel vom südfinnischen Typ. 
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3136:4 X X X 3 
4390: 1 X X X 

4469:2 X X X 2 
5361: 14 X X X ? X X 2 
5390: 8 X X X X 2 
5698:2 X X X X 

5698:6 ? X X X 

5698: 7 X X X Ambosstein 
benut zt 

58 11 :2 X X X X Steile Sc hneide 
586 1 :3 X X X X 

59 12: 11 X X X X Gespalttei l 
63 53:5 X ? X X X 1 Steile Schneide 
6465:4 X X X X 2 Steile Schneide 
6506: 1 X X X X X 1 
6506:2 X X X X ? X 2 Steile Schneide 
6866:3 X X ? X 2 
7288:5 X ? X 2 
7299:26 X X X ? ? 2 
730 1 :7 X X X X 

7904:2 X X X 1 
832 1 :4 X X 2 
8706:8 X X X X 2 
8706:9 X X X 2 
8924 :8 X X X X ? X 

8924:9 X X X ? X 

8924: 10 X X X X X 

9 107 : 11 X X X ? X 1 Stei le Schneide 
9 154:2 X X X X X X 2 Stei le Schneide 
9362:4 X X X 

9413 :2 X X Ambosstein 
benutzt 

9420:8 X X X X ? X 

9759: 139 X X X 0 X 2 
9767:7 X X X X ? X 

9943:4 X X X Steile Schneide 
10563:4 X X X ') 1 
10608: 1 X X 0 X 2 
10636: 1 X X X 2 Hohl sch li ff 
10653: 1 X X X 

10626:3 X X X X 1 
10954: 3 X X X X 2 
10954:4 X X X 0 

11 187:8 X X ? X 

11 984 X X X 1 
12003: 1 X X X X X 1 
1212 1 :2 X X 2 Hohl schliff 
121 59: 93 X X Ambosste in 

benutzt 0 
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Tabelle 2. Fortsetzung (Gebrauchsschäden . . .) 
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12197:2 X X X X 

12511 :6 X X X X 

12685:2 X X X ? X 

12685:4 X X X 1 
12685:5 X X X 2 
13247:3 X X X 2 
13 775:3 X X X 1 H o hl schli ff 
14328:5 X X X 2 
15822: 1 X X X 2 
15977: 1 X X X 

15977:2 X ? X X 

15998: 1 X X X X X 

15998:2 X X X X X 

15998:3 X X X 

15988:7 X X 

15988 :8 X X X X 

16002:2 X X X Schmalmeissel 
16003: 1 X X X X X X 

16027: 1 X X X X 

1675 1: 1 X X X X ? X 

18969: 1 X X X X 

19786:2 X X X X X 2 S1eile Schneide 
19787: 10 X X X X 2 Steile Schneide 

Auf der Tabelle 2 ist der Aussonderungs mechanismus genauer beschrieben und 
die Gründe ve rmerkt worden , die das Ende der Verwendung des Gegenstandes 
hervorgerufen haben . Die Abnu1 zungssc häden, mög li che Reparaturen vo n Schäden 
der Meissel, der Z ustand des Gegensta ndes bei der Aussonderung oder andere Gründe 
wie z. B. die fehl erhaft e Wahl des Ro hstoffes usw. sind analysiert wo rden. 

Bei der Betrachtung des Fundzusta ndes ist zu er kennen , das vier G egenstä nde (KM 
4496 :2; 10608:1 ; 121 97:2; 15977:1) bei beachtli cher Grösse, wenig gebra ucht und in 
ganzem Zustand a usgesondert worden sind . Einen sich tli chen Grund für di e Aus
sonderung der Gegenstände gib t es nicht. Auf di e Benut zung hinwei sende Schlag
spuren sind jedoch am Nacken des Meissels anzutreffen, ganze Aussonderungen sind 
somit auf das interne Verhaltensmodell der Sippe zurückzuführen , da die Gründe 
nicht von technischer Art sein können. 

In der Tabelle 2 ist bei 29 Gegenständen al s Ausso nderun gszustand gut ve rmer kt , 
wobei davon vier fragwürdig sind . Diese vier Meisse l würden unbeschädigt aber viel 
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benutzt wirken . Auf Grund des Fundzustandes könnte man sie wegen der Fehler
losigke it und der ge ringen Beschädigungen für brauchbar halten . Diese Meissel sind 
o hne A ussnahme vo n kleiner Grösse, oder der L/ 8 -Index ist etwa 1.5 oder kleiner. 
Sie repräsentieren die im Kluster der Abbildung 7 vorgeschlagene aufgebrauchte Grup
pe. Bei einem Teil treten Abnutzungsschäden bestimmten Grades auf, dessen Repa
ratur leicht gewesen wäre . Wegen der geringen Nutzungsgrösse hat man dies nicht 
mehr in Angriff genommen. In einigen Fällen ist der Winkel der Schneide so steil 
abgeschliffen , dass die Bearbeitungseigenschaften entscheidend vermindert worden 
si nd . Der gewünschte Schneidenwinkel konnte wegen der Kürze des Gegenstandes 
am Meissel nich t mehr geschliffen werden. In der Tabelle 2 ist auch die Anzahl der 
an der Schneide geschli ffe nen Fasetten vermerkt. Wahrscheinlich ist an der Spitze 
cl er Schneide keine steil ere Fasette geschli ffe n wo rden , sondern ein so lcher zwei-oder 
dreifasettiger Schneidenabfall ist im Z usammenha ng mi t dem erneuten Schärfen 
entstanden. 

Den grössten Teil der zur Aussonderung führenden Gründe haben Nutzungsschäden 
hervorgerufen . An der Schneide wie a uch am Nacken und den Seiten sind Spalten 
entstanden, durch die der Gegenstand nicht mehr verwendbar war oder eine Reparatur 
sich nicht mehr gelohn t hat (z . 8 . vgl. Abbildungen 1-6, 3163 :4; 5811 :2; 6506: 1 und 
2; 8924:9; 10954:3). In 15 Fällen sind die Schäden entweder durch das Glattsteppen 
der rauhen Spa lte oder das erneute Schleifen der Spaltenfläche repariert worden (z. B. 
5861 :3; 59 12: 11 ; 8924:8; 12511 :6; 15988: 1 ). Interessant ist, dass ma n annehmen kann , 
dass di e Beschädigungen zum Teil absichtlich verursacht worden sind . Auf die 
Schn eide war ein Schlag ge ri chtet , dessen Beschädigung man nicht als im Arbeits
prozess entstanden annehmen kann. So ein Gegenstand ist bezüglich se ines Nackens 
wahrscheinlich schon in der Arbeitsphase beschädigt und bis zur Unbrauchbarkeit 
zerstö rt worden und danach ist der Gegenstand endgültig »getötet» worden (z. B. 
5698 :2; 9420:8; 15998 : 1 und 2; 16003: 1 ). Es ist zu beachten, dass di e spätere Boden
nutzung und das Pflügen Sekundärschäden verursacht haben kann, aber aufgrund 
der fri schen Umbruchfläche sind solche Spuren klar von den vorgeschichtlichen zu 
unterscheiden . 

Die gewöhnlichste Arbeitbeschädigung wurde durch das Zerspringen oder Split
tern des Nackens verursacht. An der Schneide sind ebenfalls fast immer Sprünge 
anzutreffen. An den Kanten und Flachseiten befindliche Sprünge sind zumeist Folgen 
von auf den Nacken gerichteten sehr kräftigen Schlägen. Ohne Aussnahme ist der 
Nacken jedes analysierten Gegenstandes beschlagen oder punktiert worden, und man 
kann schlussfolgern, dass die Geradmeissel von südfinnischen Typ ihrem Namen ge
mäss wirklich Meissel sind und nicht als Beile geschäftet waren. 

Die Nutzungsspuren des Nackens sind entweder Punktierspuren oder durch stärkere 
Schläge hervorgerufene Brüche oder Sprünge. Mit dem Gegenstand wurde genauso 
wi e a uch mit einem modernen Geradmeisse l gearbeitet, durch d as Schlagen auf den 
Nacken. Die Fruktion des breiten Steingegenstandes ist bei der Arbeit sehr gross. 
Schlagwerk zeug ist mi t grösster Wahrscheinlichkeit entweder irgend ein weicheres 
Steinmateri a l a ls das des Geradmeissels oder eine Horn- oder Knochenkeule gewesen. 
Höchstwahrscheinlich musste der Gegenstand während der Benutzung ständig neu 
angeschliffen werden und a lle kleinen Nutzungschäden und Brüche sind möglichst 
früh, entweder durch Punktieren oder Schleifen zu reparieren versucht worden , um 
grössere Schäden zu verhindern. 
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Bei der Untersuchung der Nackenschäden und ihrer Entstehung kann man ahnen, 
dass das Entstehen der Schäden genauso passiert ist wie es heute beim Schlagen auf 
die vom Tischler verwendeten eisernen Meissel mit Holzenden geschieht. Falls der 
Schlag zu kräftig oder der Gegenstand mit dem geschlagen wird, aus zu hartem 
Material ist, springt das Holzende genau so wie die altertüm lichen Diabasmeissel , 
(Fotos 1, 2). Auch die Punktierspuren, die den am Holzende auftretenden 
Schlagspu ren entsprechen, entstehen beim Schlagen auf den Nacken, (Fotos 3, 4) . 
Es ist möglich, den Nacken dadurch zu schützen, dass man dort z.B . einen Leder
schutz befestigt, welcher die a uf den Nacken gerichtete Belastung abschwächt, was 
a llerdings wiederum die Gebrauchseigenschaften des Gegenstandes vermindert, (Foto 
5). Auf den Fotos 6, 7 werden beide, wegen völligem Verschleiss aus der Nutzung 
entfernte Meissel gezeigt. 

Aus der Auswahlgruppe sind in vier Fällen die unreparablen Reste der Meissel 
sekundär für andere Zwecke verwendet worden. So ist aus einem länglichen Kanten
sp litter ei n Schmalmeissel (16002:2) geformt worden. Drei Reste sind ihrerseits als 
Schlagsteine wahrscheinlich entweder zum Punktieren der Steinartgegenstände oder 
bei der Bearbeitung von Quarz verwendet worden (5698:7 ; 9413:2; 12159:93). 

Was war der Benutzungszweck des Geradmeissels vom südfin nischen Typ? Leider 
geben noch nicht einmal die Moor- oder Feuchtbodenfunde die Möglichkeit die Frage 
technisch zu beantworten. Der dem Verhaltensmuster nach maritime Charakter der 
Siedlungsplätze gibt Grund zur Annahme, dass die Bearbeitung und das Spalten des 
für die Fortbewegungsmittel und Unterkünfte benötigen Holzmaterials mit Gerad
meisseln erfo lgt wäre. Für den Beutefang oder die Behandlung der Beute und die 
Bodenbearbeitung ist ihre Verwendung kaum wahrscheinlich. 

Äyräpää (1922) widmet sich kurz der H erstellungsart der Geradmeissel vom süd
finnischen Typ. In seinem Untersuchungsmaterial von den Fundorten Kvarnäker, 
Kirkkonummi und Lökpers werden drei Gegenstände angetroffen, die man als 
Entwürfe der Meissel ansehen kann. Die Entwürfe sind durch Schlagen zu Rohlin
gen gefo rmt worden und dann durch Schleifen fertig geformt worden. 

Der Schleifgrad des unbeschädigten Gegenstandes ist hundertprozentig, wobei der 
Nackenteil ausgenommen ist. Der Verwendungszweck des Meissels erfordert ständiges 
Anschleifen, da Porösität und Unebenheit der Oberflächen die Gebrauchseigenschaf
ten des Gegenstandes vermindern. Die genannten grossformatigen , ganzen Meissel, 
die die Schlussphase des Herstellungsprozesses zu vertreten scheinen, sind vollstän
dig gesch liffen. Durch das Fasettieren der Kanten wurde wahrscheinlich danach ge
strebt, die durch die Schnittkanten verursachte Friktion zu vermindern und das 
Eindringen des Werkzeugs in das Holzmaterial zu erleichtern. Wie Äyräpää (siehe 
oben) in se iner Gegenstandsbeschreibung vermerkt, wird die Fasettierung - anders 
als bei den heutigen Stahlmeisseln - meistens an den Seitenkanten der Ventralflä
chen a ngetroffen. In einigen Fällen sind auch die Seitenkanten der Dorsalseite faset
tiert, wobei sich ein 8 -kantiger Querschnitt des Gegenstandes ergibt. 

In Verbindung mit drei vorgeste llten Meisseln ist das Schleifen der Schneide zu 
einer ovalen Krümmung zu erkennen , (10636: l ; 12121:2; 13755:3). Eigentliche krumm
schneidige Hohlmeissel sind sie jedoch nicht , sondern zählen zu den Geradmeisseln. 

Wegen der Geringfügigkeit der Siedlungsplatzfunde ist die Sch leiftechnik der Gerad
meissel vom südfinnischen Typ nicht bekannt. Am Siedlungsplatz »Kivikauden num
mi » von Kisko ist eine aus Sandstein geformte Schleifplatte gefu nden worden, an 
der eine durch krei sförmige Sch leifbewegungen hervorgerufene Abnutzung von einem 
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Durchmesser von 50 cm ist. Dies würde zeigen, dass das Schleifen mit kreisfö rmigen 
Bewegungen erfolgte . Das Schleifen auf einer Sandsteinplatte durch Drehen ruft 
jedoch das Abrunden der an der Fläche entstehenden Krümmung hervor . Es ist 
begründet, zum Erziehlen ebener Flächen an eine Vor-Zurück - Schleifbewegung 
zu glauben. Sandstein ist zum Schleifen auch am Siedlungsplatz Koivisto, Sammatti 
benutzt worden. 

Das Auftreten von geschliffenen Steingegenständen in der mesolithischen Stein 
zeit Finnlands ist ei n Zug, der in Mitteleuropa so früh nicht angetroffen wird. 
Entsprechend der traditionellen neolithischen »Revolutionstheorie» beginnt die Zeit 
der geschliffenen Steingegenstände, wie des Schuhleistenkeils in Verbindung mit dem 
Ackerbau. Aus Steinarten hergestellte Steingegenstände sind aus der Jäger- und Samm
lerkultur ausgeschlossen. Im Prekambriagebiet Fennoskandias ist der Ausgangspunkt 
ein anderer als in den Feuerstein-dominanten Gebieten. Wenn die Herstellungs tech
nik der primitiven Beile von Suomusjärvi auf dem Aufspalten entsprechend der 
Grundaxt basiert, ist der einzige Weg ein brauchbares Werkzeug zu erhalten gewesen, 
es durch Schleifen zu schärfen. Es ist daran zu erinnern, dass die frühmesolithischen 
Zapfenhauen, die Tierkopfwallen wie auch die Ilomantsi-Beile Beispiele des frühen 
Schleifens sind (Äyräpää 1950, Carpelan 1976) . Die Schleiftechnik ist am unver
fäl schtesten bei den Schiefergegenständen und den Speerspitzen schon 9000-8500 
b .p., so dass man nicht von einer technischen Innovation und deren Bewegung von 
irgendwoher ins Gebiet Finnlands sprechen kann . Die Funktion der Geradmeissel 
vom südfinnischen Typ verlangt einen perfekten Schliff. Zeitlich entsprechen die 
Geradmeissel allerdings dem Frühneolitikum Mitteleuropas, aber stehen in keiner Ver
bindung oder Kulturauswirkung damit. 

Steinarten, ihre Erhältlichkeit und die Wahl des Rohmaterials für die Meissel 

Die wichtigsten Steinartuntersuchungen über die Steingegenstände der Steinzeit Finn
lands haben Ailio {1909) und A. Laitakari (1928) ve röffentlicht. Auch Eino Mäki
nen hat ein beachtliches Verzeichnis über die Steinarten der ostkarelischen Stein
gegenstände angefertigt (Äyräpää 1944, Heikkurinen 1980). Die Best immungen sind 
von Berufsgeologen mit Augenmass anfertigt, abe r für die archäo logische Gena ui g
keit völlig ausreichend. Das Verfahren ist mit den Auswahlkriterien des vorgeschicht
lichen Waffenherstellens vergleichbar, da auch sie mit dem Erkennen der Steinart en 
mit dem Augenmass vertraut waren . 

Die Steinbestimmungen dieser Untersuchung hat Geologe Ilkka Laitakari ange
fertigt, (der als Geologe der zweiten Generation wie auch sein Vater mit den Diaba
sen vertraut ist, I. Laitakari 1969). Die Steinarten der Meissel bestimmte er oberflä
chenfeucht mit einer 6 X vergrössernden Lupe, so dass das Verfahren das gleiche 
wie bei den oben erwähnten Untersuchungen ist. 

Die für die Meissel benutzten Steinarten sind in der Ta belle 3 dargestellt. Von den 
Diabasen ist entsprechend der Korngrösse von der Durchsc hnittgrösse abweichende 
Feinkörnigkeit - Grobkörnigkeit und Porph yrit ät unt erschieden worden. Nebe1: 
der Diabase sind andere verwendete Steinarten stä rker metamorphierte Metad iabase, 
Glimmerschiefer, sowie intermediare und basische Vulkanite. Als einzelne Gestei n
arten treten Strahsteinschiefer, Ura litporphyr it, Mandelste in und Gabbro auf. Das 
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Best immen von vier Meisseln der Gegenstandgruppe war mit Augenmass nicht 
möglich, sondern hätte als Hilfsmittel eine Dünnschliffanalyse verlangt. 

Den Diabas kann man an der typischen ophitischen Struktur erkennen, die bei 
Diabasen von gröberer Struktur mit den Augen leicht erkennbar ist. Der Olivindia
bas Satakuntas ist unter den Diabasen ei n eigener zu bestimmender Diabas. Diese 
Gesteinsart tritt unter Ausnahme eines einzelnen bezweifelten Meissels (13247:3) nicht 
auf. Der Olivindiabas ist die üblichste bei den Streitäxten Südwestfinnlands verwendete 
Gesteinsart (A. Laitakari 1928). 

Diabas tritt im Grundfelsen als Begleiter bestimmter Hauptgesteinsarten nicht auf, 
sondern entsteht als Spaltenfüllung, wobei es bedeutend jünger ist, etwa 200-300 
Mill. Jahre. Diabas kann auch metamorphiert sein , sog. Metadi abas der von ihrem 
Alter her svekofennisch, also etwa 1900 Mill. Jahre ist. Die Stärke des Diabasen
ganges reguliert auch seine Korngrösse, breite Gänge sind ohne Ausnahme grobkörnige 
Diabasen. In schmalen Gängen ist die Korngrösse im Mittelteil des Ganges gröber, 
an den Randteilen ist die Feinkörnigkeit feiner, die Korngrösse deckt oft die Stärke 
des Ganges auf. Diabas konnte auch aus Felsen geschlagen werden. Die Gesteinsart 
splittert wegen ihrer zwei senkrechten Spaltgeraden leicht scheibenförmig, so dass 
sie leicht zu Meisseln geschliffen werden kann. Das Anfertigen von Rohlingen war 
wegen der regelmässigen Splitterung leicht. Die Hauptminerale des Diabases sind 
Plagioklas, Olivin und Augit, deren Härtegrad auf der Scala von Moh etwa 6 ist. 
Das Mineral des Sandsteines, Quarz, von seinem Härtegrad 7, hat die Diabasen 
effektiv auf die vom Schleifer gewünschte Art abgenutzt, wie man besonders an dem 
aus Olivindiabas von Satakunta hergestellten Streitäxten festestellen kann . 

Trotz des allgemeinen Auftretens der Gesteinart im Grundfelsen des Küstengebietes 
von Uusimaa scheint es nicht so, als ob die Geradmeissel vom südfinnischen Typ 
irgendein gemeinsames Ausgangsgebiet hätten. Die variierende Struktur und Korn
grösse weisst eher auf die Verwendung von von der Glazialzeit bewegten Steinen und 
Blöcken für die Meissel hin. Die Diabasengänge sind in den ausgespülten Küstenfel
sen klar. Da das Gebiet Archipelag gewesen ist und wegen der schnellen Landhebung 
sich die Flora nicht in so einem Umfang in den Küstenfelsen verwurzeln konnte wie 
beim Vergleich mit der Situation der jetzigen Schärenlandschaft. Der von der Flora 
freie Gürtel war breiter und hat die Lokalisierung der Gänge wie auch das Sammeln 
der erratischen Blöcke erleichtert. Die auf geophysikalischen Magnetstörungen 

Tabelle 4. Die örtliche Verbreitung der bei der Geradmeissel vom südfinnischen Typ verwendeten 
Gesleinsarten. 

Steina rt Tot. WK KI-SU wu MU ou 
% 8.7 45.7 22.5 11.5 11.5 

Diabas 48 4 20 14 5 5 
Schi efer 6 6 
Vulkanit 8 2 3 
Sonstiges 3 2 
Unbes timmbar 5 3 

70 6 32 16 8 8 

% - Diab/ Sonst. 65 / 35 50150 60/ 40 80/ 20 60/ 40 60/ 40 
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basierenen Niederflugkarten zeigen, dass in Wes t-U usimaa besonders in der Gegend 
des Lohjanjärvi mehrere in Nordwest-Südost -Richtung ve rl a ufe nde Diabasengänge 
angetroffen werden (persönlicher Kommentar von Laitaka ri) . 

In der Tabelle 4 wird eine Zusammenfassung der für die Geradmeisse l vom 
südfinnischen Typ verwendeten Gesteinsarten von der gebietli chen A usbrei tung ge
geben wobei geographisch die Westküste , das Gebiet Kisko-Suomusjärvi, West
Uusimaa, Mittel-Uusimaa und Ost-Uusimaa unterschieden sind. Die Aufte ilung ist 
angedeutet, aber verdeutlicht , dass die für die Meissel verwendeten Mineralien auch 
gebietlich uneinheitli ch sind . Eine Dia base verschiedenen Grobheitgrades ist mit Ab
stand das beliebteste Waffenmaterial, aber doch nicht di_e beherrschende Geste insa rt 
bei den Meisseln, wie es Äyrä pääs (1922 , 1950) A uffassung war. 65 % der Gesamt
anzahl sind Dia basen in West-Uusimaa scheint der A nteil a m grössten zu sein , etwa 
80 %. 

Es ist offentsichtlich , dass die Herstellung der Geradmeisse l vom süd fi nnischen 
Typ keinen organisierten Austausch oder Verbreitung beinhaltet. Die Antiho mogenitä t 
der Diabasen weisst da rauf hin , dass kein speziell er Steinbruch ex isti ert , a us dem das 
Waffenmaterial geholt worden wä re. Die Meisse l sind entsprechend der indi vid uellen 
Bedürfnisse hergestellt worden und auch die ursprüngliche G rösse ka nn von dem zu r 
Verfügung stehenden Rohmateria lstein oder dem Bedürfni s des Herstellers abhängen. 

Datierung der Geradmeissel vom südfinnischen Typ 

Neben der schrägschneidigen Quarzspitze ist der Geradmeissel vom südfinnischen 
Typ ein Typgegenstand , nach dem versucht wurde die Spätperi ode der meso lith ischen 
Steinzeit a ls eine chronologische Gesamtheit zu da ti eren (Mati skainen 1986). Der 
Begriff des sog. »Suomusjärvi-Kulturn basiert darauf, dass ma n darin drei sich zeitlich 
voneinander unterscheidende Perioden umreissen ka nn. Ä yrä pää (1950) schloss in 
Bezug auf die Stufen von Laperla , Sikunsuo und Kisko a uf die » Dreite ilung» , wo bei 
die ge forderten Kriterien erfüllt waren . 

Luho (1967) hat a uf der G rund lage der 26 meso li thi schen Siedlungsplä tze se iner 
Untersuchungen keine Zeichen der Stufe von Sikunsuo und auch nicht von Ki sko 
fe stgestellt. Luho hat jedoch di e Existenz diese r Stufen nicht di re kt in Frage ges tell t. 
Kleine mit der Stufe von Sikunsuo zusammenhä ngende primitive Beile wie a uch die 
Geradmeissel vom südfinnischen Typ sind in so einem Umfang geb ietlich begrenzt , 
dass man auf ihrer Grundlage keine ganz Finnla nd um fasse nde Einteilung vo rneh
men kann. Luho setzte seinen Unterperiodengedanken jedoch trot zdem fo rt , indem 
er die Verteilung der »Suomusjä rvi-Kultu rn teils entsprechend der Uferverschiebungs
chronologie schuf. Die Teilung hat sich scho n von ihrer fr ühsten Phase her a ls hin kend 
erwiesen (Siiriä inen 198 1 ) . 

Die Uferverschiebungschrono logie ist bis a u f we iteres d ie ein zige Alternative fü r 
die Dati erung der Geradmei ssels des süd fi nnischen Typs, den n von Sied lungs
grabungen steht nur die Richtung gegebene 14C -Datierung vo n Jönsas, Vantaa zu r 
Verfügung. Hier gibt es drei verschiedene Siedlungsphasen, spä tmeso lithische, 
schnurkeramische und die früh eisenzeitliche. An dem meso li thi schen (etwa 32 m 
ü.d .M .) Sied lungspla tz hat ma n etwa zehn Ockerg räber angetroffen und mehrere 
Geradmeissel vom südfinni schen Typ ge fun den, einer mit grösster Wahrschei nli ch
keit a ls Gra bbeigabe. Aus der Kohle der Feuerstelle wurde die Datie rung 7420 ± 170 
(Hel 1077) erha lten (Ojonen 1983; P urho nen 1984 und persönl iche Info rmation). 
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Wenn man von der Annahme a usgeht , dass die mesolithischen Siedlungsplätze mit 
der Küste der Ostsee verbundene Fangplätze sind, ist ihre Datierung mit Hilfe der 
q ua rtärgeo logischen Uferverschiebungschronologie möglich. Die im Moment in 
Benutzung befi ndliche sog. stratigraphi sche Datierungs meth ode ermöglicht das 
Schaffen einer se lbstä ndigen Uferverschiebungschronologie für auch ein sehr be
grenztes Erd hebungsgebiet (Salomaa & Matiskainen 1983, 1985; Matiskainen 1983, 
1985; Si iri äi nen 1987) . Es ist möglich di e Siedlungsplätze, die Typgegenstände bein
ha lten , entsprechend der C hro no logie zu verbinden, somit erhä lt man für die Gegen
standsgruppe das Alter aus der auf der 14C -Datierung basierenden Uferverschiebung. 

En tsprechend der C hronostratigraphie der Ostsee ist es möglich zwei getrennte Pha
sen das Ancylusmesolithikum, (etwa 9500-7700 b .p.) und das Litorinamesolithikum 
(etwa 7700- 6000 b .p.) zu unterscheiden . Die Siedlungspläze dat ieren sich so auf 
G rund ihrer topographischen Höhe in der Diatomenökologie auf entsprechende 
Hauptphasen (Matiskainen 1983) . Die Metachronität der Erdhebung verursacht im 
Gebiet des finni schen Meerbusens Probleme, wo di e mit der Zeit nach der Ancylus
regression verbundenen eustatischen Transgressionen der Litorinasee, Siedlungsplätze 
zerstört haben könnten. Vom Gebiet Helsinkis nach Westen ist die Uferverschiebungs
entwick lung für die Zeit der gesammten Postglazialperiode regressiv und beim Über
gang auf West-Finnland sind die chronologischen Höhenunterschiede in der schnel
len Erdheb ung schon beachtlich grösser. Die besten Voraussetzungen für das Scha f
fen ei ner C hronologie gibt es in Ostbottnien. 

Das A u ftrete n der Gerad meissel südfinnischen Types an den Meeresufer-Sied
lungsplätzen der Postglazia lperiode scheint zeitlich umfangrei ch. Der Uferverschie
bungschronologie entsprechend handelte es sich auch nicht um eine reine späte 
Gegenstandsgruppe der meso lithischen Ste inze it Finnlands. Der Siedlungs platz von 
Pe ura, Kauhajoki, d ati erte sich schon in der Nähe vo n ca. 8000 b.p. , auch di e in 
Suomusjärvi befindlichen Objekte gehö ren klar zum Ancylusmeso lithikum , etwa 8500 
b. p .. Die Siedlungsp lät ze von Ka uha la Rä backa und Kylmä lä Karl sberg, Kirkko
nummi , si nd vo n nac h 8000 b .p. Das A lter des Siedlungsplatzes vo n Rintel ä, Nurmi
järvi ist über 8500 b.p. Das A lter vo n Järvensuo, Askola ist a uch ancylusmesolithisch, 
über 8000 b.p. (Matiskainen 1983). 

Der Grossteil der Siedlungs plätze da tiert sich jedoch a u f das Litorinameso lithikum, 
denn ihre Verb indung mit di eser Phase der Ostseegeschichte ist unbestri tten. Die Sied
lungsp lätze von Ki sko befinden sich a ll e in etwa 40- 42 m ü .d. M . Das entspricht 
ungefähr der Hö he der Faciesgren ze des süssen (Ancylus) und salzige n (Litorina) Was
sers (Eronen 1974; Glück en 1976). Es ist dabei zu bemerken , dass der Wasserspiegel 
im Finni sc hen Meerbusen in Ki sko, im Gebiet vo n H elsinki und in Askola wegen 
der Eustasie eine la nge Zeit, etwa 2000 Jahre, in der g leichen H ö henzone geblieben 
ist. 

Auch an dem frühkammkeramischen Pla tz vo n Gammelby, Lapinjärvi, werden 
a ls zu Gerad meissel vom südfinnischen Typ zu zählende Steingegenstände angetroffen 
(9579: 139, 9943:4) . Genauso treten am Siedlungplatz Kvarnbacke n , Lilj endal , sehr 
na he mit dieser Gruppe in Verbi ndung stehende Meissel a uf (Rauhala 1977). Die 
Schwierigkeit besteht jedoch darin , dass sich in Ost-Uusimaa di e spätmesolithischen 
und frü hkammkeram isc hen Siedl ungs plätze wegen der la ngsamen Erdhebung in der 
gleichen Höhenzone befinden können. Es sc heint , dass während der frühkammk era
misc hen Zeit diese Gegenstandsform ni cht mehr im Gebrauch ist und das zu der Zeit 
aus St ra hlsteinschiefer hergestellte Gegenstä nde die Geradmeissel vom südfinni schen 
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Typ verdrängt hätten . Die in Ostbottnien scho n zu Beginn des Mesolithikums in 
Benutzung befindlichen Kloritschiefermineralien, wie Strahlsteinschiefer verbreiten 
sich als Waffenmaterial auch au f die Siedlungsplätze Südfinnlands und beli ebt werden 
die sich als ferti ge Gegenstände verbreiteten sog . bottnische Gegenstandsformen 
(Huurre 1983) . In jedem Falle kommen in den Gebieten von Uusimaa und des 
Varsinais-Suomi bald aus Diabase hergestellte sog. westfinnische Beile (Jäkärlä-Äxte) 
in Benutzung. 

Eine Schwierigkeit ist auch di e schwere Best immbarkeit des südfinnischen Meis
seltyps . Wie Huurre (1983) gezeigt hat, begrenzt sich di e Verbreitung d es Meissels 
nicht nur auf Südfinnland, sondern in den F unden von Nord-Ostbottnien treten vo n 
ihrer Typenbestimmung her gleiche Gegenstände auf. Huurre stell t fest, dass ein Teil 
der Funde in Kalajok ilaakso aus einer Höhe stammt , wo der Ort in der meso lithischen 
Steinzeit noch vo m Wasser bedeckt gewesen wä re. Gena uso erwies die H ö he des 
Siedlungsplatzes Peura, Tarvasjo ki , dass sich die Funde a ls jünger a ls 6000 b .p. 
dati erten . 

Es wirkt sehr wahrscheinlich, dass der Meisse l vo m südfinnischen Typ Ergebni s 
einer langen Evolution ist. Ähnliche werden vo r der eigentlichen Kulminationen der 
»Kiskoer Stufe» a ngetroffen , wie a uch genauso geschliffene Meisse l nach der meso
lithi schen Steinze it auftreten . 

Schlussbetrachtung 

Ailio (1909) tei lte die Steinzeit Fi nnlands gestützt a uf di e Typologie vo n Montelius 
ein und datierte sie unter verschiedenen Steingegenstandsformen so, dass der Nacken 
vo n Beilen und Meisseln die wichtigsten Einteilungskriterien bildeten . Äyräpää ( 1920) 
nahm die bis in d ie heutigen Tage fortgeset zte Formenklass ifikation in Benut zung. 
In di eser Unt ersuch ung wird da nach gest reb t di e traditionelle typologische 
Anschauung betreffs d er Geradmeisse l vo m südfinnischen Typ in Richtung auf eine 
funktionalisti sche Auffassung zu erweitern . Als Klass ifi zierungs kriterium ist die 
Typendefinition von Äyräpää (1922) ve rwendet wo rden , aber die Analyse ist a u f die 
Deutung der Benutzung der Meissel und dadurch hervorge rufenen Beschädigungen 
ausgedehnt worden . Mit Hilfe sich auf die Ethnoarchäologie stützender Anschauungen 
ist eine Erkl ä rung für den Geschehensablauf auch vo n den heute vo n Tischlern 
benutzten Meisseln gesucht worden. 

Die Meissel vom südfinnischen Typ sind ihrem Namen entsprechend Meissel, mit 
anderen Worten, mit ihnen ist , wie auch heut e noch, durch das Schlagen auf den 
Nacken gearbeitet worden . Dies geht aus den Gebrauchschäden hervo r , vo r a llem 
wegen der auf den Nacken ge richteten Schläge . Die Arbeit ist im Marginalbereich 
unter der Gefahr der ständigen Beschädigung des Gegenstandes passiert oder ent
sprechend musste man bei der Arbeitseffektivität etwas ablassen. 

Das Material der Siedlungsplätze zeigt , dass in Verbindung mit den Meisseln des 
südfinnischen Typs auch andere Steinmeissel und Steinbeile verwendet wurden . In 
11 Fällen ist an den Siedlungsplätzen ein oder mehrere sog. primitive Beil e gefunden 
worden, selten auch ein krummrückiger Hohlmeissel und eine blattförmige 
Schieferspitze. Das Anfertigen von Korrelationen ist unsicher , da die Z usammenge
hörigkeit der Gegens ta ndsgruppen in bezug a u f die Oberflächenfunde jemals sicher 
sein könnte (M ati ska inen 1983). 
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Nach der » flowchart » von Foley, Abb. 8, kann der Krei slauf des Geradmeissels 
südfinnischen Typs fo lgendermassen zusammengefasst werden. Das erkannte Roh
material, bei dem nach Diabase oder ihr sehr gleichenden Gesteinsarten gestrebt wi,d, 
ist von mit den losen Materialen der Glazialschichten im Verbindung stehenden Steinen 
oder Blöcken gesammelt worden, wobei das Nutzen von im Grundfelsen auftreten
der Gänge möglich war. Der Rohstoff ist kaum gehandelt worden und die Herstel
lung der Gegenstände ist auf Grund der Heterogenität der Gesteinsarten individuell 
am Siedlungsplatz geschehen. Der Benuzungszweck bleibt zu vermuten, mit grösster 
Wahrscheinlichkeit zu verschiedener Holzbearbeitung . Ein auf die Art des Meissels 
benutztes Werkzeug wird beschädigt oder verbraucht am Siedlungsplatz ausgesondert. 

Gebietlich befindet sich der Schwerpunkt der Verbreitung des Geradmeissels vom 
südfinni schen Typ im schon bekannten Küstengebiet zwischen Kisko-Espoo, wobei 
die in ihrer ä usseren Form den Geradmeisseln vom südfinnischen Typ gleichzuset
zenden Funde aus anderen Teilen Finnlands zu beachten sind. Typologisch kann der 
Gegenstand nicht vollständig nur auf die Funde der Küstengebiete Uusimaas ein
geg renzt werden. Die Dichte des Auftretens weisst jedoch auf einen geb iet lichen 
Benutzerkreis , von dem das Varsinais-Suomi und Ost-Uusimaa schon ausgesch los
sen sind, obgleich in den wenigen Siedlungsplatzfunden dieser Gebiete auch Gerad
meissel des südfinnischen T ypes auftreten. 

Die zeitliche Streuung ist breit. Das Alter der auf Grundlage der Uferverschie
bungschronologie frühesten Siedlungsplätze ist schon vom Ende des Ancylusmeso
lithicums, etwa 8000 b.p. Die Balance des Litorinameeres und der Erdhebung haben 
hervorgerufen, dass sich im Gebiet zwischen Kisko und Askola die Küste etwa 2000 
Jahre lang fast in der gleichen Höhe, (etwa 42-32) befunden hat. Mit Hilfe der Ufer
verschiebungschronologie umfasst die Datierung der Meissel das ganze Litorina
mesolithikum, etwa 7700- 6000 b.p . Als Festpunk t kann das 14C -Alter von Jönsas, 
Vantaa, etwa 7500 b.p. angesehen werden. Das spätere Auftreten des Meissels vom 
südfinnischen Typ scheint in der frühk ammkeramischen Periode zu veralten, wenn 
a uch die typo logischen Kriterien des Meissels erfüllende Gegenstände später auftreten. 

Der Geradmeissel vom südfinnischen Typ ist neben der schrägschneidigen Quarz
spitze ein Gegensta ndstyp, der mit dem Litorinameer in Verbindung stehende Sied
lungsp lä tze charakterisiert und so die spätmesolithische Steinzeit repräzentiert, jedoch 
nur gebietsweise. Die Verifizierung der »Kiskoer Kultu r» oder der sog . »Kiskoer Phase 
der Suom usjärvi-Kultu rn als das Mesolithicum ganz Finnlands umfassend ist über
tri eben und irreführend. Die zeitliche Nutzungszeit des Gegenstandes ist zu breit und 
die Ver breitung zu beschränkt, um die spätmesolithische Zeitperiode ganz Finnlands 
zu charakteri sieren. Das von Luho (1967) veröffentlichte Grabungsmaterial erweist 
für die Geradmeissel südfinnischen Typs keine Sonderstellung, dem entsprechend man 
von der »Kiskoer Erscheinung» anders als von einem Spezialzug von Uusimaa 
sprechen könnte . 

* * * 
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Tabelle l. Verzeichnis der in der Un1ersuchung verwendeten Gerarlmeissel vom südfinnischen Typ und 
Siedlungsplärze. 

Nr 

KM 11984 
KM 12003: l 
KM 12121:2 
KM 121 59:93 
KM 10954:3 
KM 10954:4 
KM 823 1:4 
KM 12685:2 
KM 12685:4 
KM 12685:5 
KM 5361:14 
KM 9362:4 
KM 10626:3 
KM 16005: l 
KM 121 97:2 
KM 15988: l 
KM 15988:2 
KM 15988:3 
KM 15988:7 
KM 15988: 8 
KM 6866:3 
KM 15977:1 
KM 15997:2 
KM 10653: 1 
KM 13247:3 
KM 14328:5 
KM 9 154:2 
KM 703 1 :7 
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1. INTRODUCTION 

1.1. Background of the study 

Throughout its history, Stone Age research in Finland has relied on quaternary geology 
as an aid in elucidating details of cultural history. This is to a great extent a result of 
the Finnish tradition of research as weil as the fact that many Finnish archaeologists 
have trained in this field. The Stone Age find material of Finland is limited in scope 
and forms in many respects a skewed selection of past material culture. Research is fur
ther limited by the poor preservation of organic materials and quartz material that is 
difficult to analyze. New perspectives for the investigation and study of cultural processes 
have been provided by the many archaeological applications of quaternary geology, the 
"environmental science" of prehistory, and especially archaeological shore displace
ment chronology. 

The starting-point of this study is a combination of these two disciplines - a per
sonal aim in the author's involvement in archaeology ever since his undergraduate days. 
Quaternary geology in the 1970s was especially concerned with the history of the Baltic 
and re-evaluations of shore displacement facilitated by the adoption of radiocarbon dat
ing and the dating laboratories established in Finland at the time. The renewed research 
concerning shore displacement in the early Post-Glacial provided opportunities for de
veloping a new shore-displacement chronology for the Mesolithic, which hitherto had 
been based on obsolete data on the history of the Baltic (Äyräpää 1950a). Only a rough 
relative chronology of artefact types had been available and it now appeared possible 
to accommodate the relative chronology of the Mesolithic with shore-displacement and 
its absolute radiocarbon dates. The Mesolithic material of Finland had not been stu
died to any great degree and its overall extent still permitted detailed study. The Mesolithic 
that are the subjects of intensive research in quaternary geology. 

The aim of the author was at first to investigate the extent and nature of Mesolithic 
find material from Southern and Central Finland with an overall review of known 
dwelling-sites and to set out the main features of a relative chronology in turn based 
on the radiocarbon-dated shore-displacement chronology of the Baltic. A result of this 
was a comprehensive distribution map of Mesolithic sites. In addition to the chronolo
gy based on the history of the Baltic the study was also concerned with Mesolithic sites 
on the shores of inland lakes and rivers. The author arrived at a division of the Finnish 
Mesolithic into two stages corresponding to the facies of the Baltic - the Ancylus and 
Litorina Mesolithic respectively. This division is also supported by the datings of the 
artefact types (Matiskainen I 983, 1987, 1989). 

The study revealed that Late Mesolithic shore-displacement chronology was more dif
ficult to investigate in the area of the Gulf of Finland where the eustatic movement of 
the Litorina Sea and the slow rate of land uplift obscured the Formation of chronologi
cally distinct settlement horizons in the period from 8000 to 6000 b.p. The Late Mesolithic 
artefact types (oblique-bladed quartz points and the so-called South Finnish even-bladed 
adzes) may provide further information on this period. In a series of separate studies 
the author concentrated on the nature, function and chronology of these artefact types 
in order to outline the characteristic features of the Litorina Mesolithic from the more 
distinct Ancylus Mesolithic. (Matiskainen 1988, 1989). 

Because of the imprecise nature of the chronology for the Gulf of Finland region 
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in the Ancylus and Ear ly-Litorina stages, the author set about to develop a comprehen
sive archaeological shore-displacement chronology for the Asko la region , to which it 
was possible to link the numerou s archaeo logica l sites of the area. The stratigraphic 
method that was employed was favoured by rapid shore di sp lacement and dictated the 
choice of Askola as the case stud y area. In connection with bodies of water providing 
datings two Ancylus transgression sites were found and the ir dating facilitated a con
nection between early sett lement and shore-displacement chronology. Matti Eronen to
gether with the author carried out studies of a number of bodies of water, through which 
the shore-displacement curve could be dated for the interval 9500-5000 b .p. 

This study is concerned mainly with the question of the nature of changes in the de
velopment of natural conditions in the Porvoonjoki river valley in Askola and changes 
in settlement in the early Post-Glacia l prior to the beginning of the ceramic period of 
the Stone Age around 6000 b .p. Stratigraphica l studies provided the basis for defining 
the nature of the paleoenvironment of Askola in the Post-Glacial. With respect to the 
sites and finds the emphasis of artefact ana lysis has not been on typology, but main ly 
on chronological detail s. By combining stratigraphical and archaeo logical data it has 
been possible to set out a relative chronology for sites in the Porvoonjoki river va ll ey. 

The question of subsistence economy has been approached with the aid of loca l 
archaeo-osteological refuse fauna compared with Mesoli thic refuse faunas studied from 
other areas of Finland. Game fauna has been studied in a broader perspective through 
an assessment of the resources and opportuniti es provided by the local paleoenviron
ment. The structure of sett lement has been interpreted on the basis of hunting systems. 
The long-term effects of environmental change on the overa ll configuration of sett le
ment are a lso discussed. 

T he early settlement of Asko la can be connected with the Post-Glacial settlement of 
other parts of Fi nland. With respect to this background the Late Palaeolithic deve lop
ment of sett lement in NW Europe in the deglaciation stage was a lso studied with a syn
thesis of the formations of the Early Mesolithic of Fin land. 

1.2. The present geography of the Askola region 

The area studied comprises the com mune of Asko la in the eastern part of the province 
of Uusimaa in Southern Fin land . Asko la is approximate ly 55 km NE of Helsinki and 
15 km north of the town of Porvoo (Fig. 1). The total area of Asko la is 218 km 2 of 
which approx imately half be longs to the catchment area of the Porvoonjoki Ri ver. The 
mean yea rl y temperature is 14°C with a precipitation of ca. 600 mm/ yr. The thermi c 
warmth period is ca. 170 days with permanent snow cover for ca. 120 days yearly (Niro
nen 1987). 

The topography of the area, mainly dictated by the re li ef of the local bedrock , had 
formecl a lready before the last Weichsel glaciation. The Pre-Cambri an beclrock of Asko la 
consists main ly of supracrustal rock such as amphibolites, ve inecl gneiss, uralite por
phyrite and feldspar schi st as wei l as basic plutonic rocks such as granodiorite , gra nit e, 
cliorite-gabro and peridodite. To the eas t of Askola the beclrock changes preclomina ntl y 
into granodiorite and granit e. Roughl y 15 km east of the centre of Askola is the bound
ary of the Rapaki vi granite zo ne running N-S. The Rapaki vi granite zone extencls east 
as far as the Karelian Isthmus (Laitakari & Simonen 1963) . 

The elevation of the terrain varies from ca. 15 to 95 metres above present sea level. 
The highest elevations are the crests of outcrops of bedrock ancl the lowest elevations 
a re from ehe clayey plain of the Porvoonjoki river valley in the southern part of the 
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Fig. 1. Geographical location of A skola. 

area. The highest outcrops of bedrock have been eroded by the effects of ancient shores 
and they are surrounded mainly by till. There are small occurrences of glacial stream 
deposits in the Porvoonjoki river va lley and at Hännilänmäki at Vahijärvi. To the north 
of Askola at Pukkila there is a more extensive glaciofluv ial ridge running NE-SE. The 
system of ridges passing through Askola is not uniform. lt is formed by delta-like for
mations, kames, and the kame terraces of outcrops of bedrock. 

The shore displacement of the Baltic has formed shore deposits that are more devel
oped in the ridge area than in the areas of till. Sedimentation has occurred in the low
lying areas between points of higher elevation. The shore deposits and sedimentation 
came about during the final stages of the Baltic Ice Lake after the retreat of the glacier 
as wei l as in the Yoldia, Ancylus and Litorina stages at the lower elevations (30-15 
metres) (Tynni & a l. 1976). 

The present forest cover is dominated by Picea and Pinus. There are few bogs in a 
natural state of preservation in Askola, as a ll of the low-l ying bogs and marshes that 
cou ld be cleared have been reclaimed into fields. The bestand most fertile areas of soils 
are under cultivation at present and present forest vegetation differs considerably from 
earlier conditi ons. Some small areas of groves have remained with abundant Stands of 
mixed forest. lt is possible that the origin of the more demanding mixed forests can 
be traced back to the climatic optimum of the Post-Glacial (Tynni 1966). 
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2. THE PALEOENVIRONMENT OF ASKOLA IN THE EARLY 
POST-GLACIAL PERIOD 

2.1. Basis for outlining the paleoenvironment 

Compared with Overall conditions in Finland the Stone Age finds of Askola are numer
ous. Reasons for this may be sought in a past environment that was favourable to hu
man activity. A reconstruction of the paleoenvironment permits an outline of the catch
ment area providing subsistence for the Stone Age communities and their hunting-fi shing 
economy. The environment can be reconstructed by investigating events of natural hi s
tory in the area from the Early Post-Glacial to the thermal optimum of the Holocene 
(ca. 11000-5000 b.p.). Chronologically, this period spans the Mesolithic, which is cen
tral to the Askola region. 

Starting-points for the Formation of paleoenvironments in Finland are provided by 
four basic factors of quaternary geology: 

1) The chronology of the retreat of the continental ice-shelf 
2) Land uplift 
3) Post-glacial changes in the Baltic 
4) Development of vegetation and forests 

The relationship of the glacial isostasy of the Early Holocene and the eustatic move
ments of the Baltic presents a complex set of problems. Shore displacement studies car
ried out over the decades could be reliably correlated only as late as the l 970s and '80s 
through the increased use of the more precise radiocarbon datings instead of the Former 
relative chronologies. lt must be noted, however, that numerous problems and inade
quacies still remain. Previously studied materials from various parts of the Baltic pro
vide a solid basis for more precise studies employing radiocarbon datings (e.g. Alhonen 
et al. 1978; Eronen 1974, 1976; Hyvärinen 1980; Glückert 1976, 1979; Nunez 1978a, 
1978b; Glückert & Ristaniemi 1980; Matiskainen 1989; Salomaa & Matiskainen 1983, 
1985; Haila 1987). 

The main studies of relative chronology relating to Askola and the eastern Uusimaa 
region have been published by Hyyppä (1935), Yirkkala (1951), Sauramo (1958) and 
Tynni (1960, 1966). Shoreline displacement of the area has been connected with radi
ocarbon datings in studies by Eronen (1974, 1976), Matiskainen (1989) and Haila (1987) 
(see also Eronen & Haila 1982). Risto Tynni's precise study of Early Post-Glacial shoreline 
displacement in Askola ( 1966) was the last major work based on relative shore-dis
placement chronology. Tynni had the opportunity of carrying out only three radiocar
bon datings of his material. Later studies have renewed the complex system of dating, 
but despite this, stratigraphic occurrences in series of deposits are still valid material 
for comparison in combining observations with present radiocarbon-based chronology. 

Tynni's study was based on 41 series of layers of Post-Glacial sediments, mainly 
present-day bogs. In addition to stratigraphical description he also carried out analyses 
of pollen flora andin a !arge number of cases also diatoms. The diagrams are carefully 
prepared and the history of flora can be clearly interpreted . The present author , togeth
er with Matti Eronen, has carried out analyses of six series of layers, in addition to which 
v;rkkala's analyses of five series of deposits are also available. On the basis of an An
cylus transgression discovered at H uiskaissuo bog in Askola Haila ( 1987) has studied 
the development of the transgression throughout the bog basin with a lengthwise pro
file of the bog consisting of six pillars . 

We have thus at our disposal a relatively extensive and reliable body of material for 
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invest igating paleoenvironmental conditions. In most of the layer series, the emphasis 
of study has been on the early stages of the Post-Glacial and especially the Ancylus Lake 
stage . The latter part of the Litorina stage following the transgression (ca. 7000- 6000 
b.p.) has been the subject of lesser interest (Fig. 2) . 

In studying the paleoenvironment of the Early Holocene the main aspects concern 
the chronologically fixed occurrence of dry land as conditioned by land upheaval and 
the various phases of the Baltic. The environment that had formed under these condi
tions with its bedrock, soils, bodies of water, climate and vegetation as weil as the de
velopment of the forests formed the ecosystem of the local Fauna and together dictated 
the conditions of subsistence for the hunter-gatherer communities dependent on the yield 
of the environment. The changing natural conditions in the millenium immediately fol
lowing the melting of the glacier are the most diffi cult to verify as Early Post-Glacia l 
events, land upheaval, changes in sea-level and vegetational changes were rapid and ab
rupt in comparison with later periods. 

2.2. Mcthods of rcconstructing thc palcolandscapc 

2.2 .1. Pollen analysis 

Pollen analysis has mainly been used in the study of post-glacial forest history, but the 
various forest-historical phases can also be used in relative dating. The radiocarbon-
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dated zone boundaries permit the use of chronozones. The third important aspect of 
pollen analysis is revealing t he t races of early farming a nd other effects of man upo n 
the environment with the use of cultu ral-indicato r pollen (F~gri & lversen I 975; M .Tolo
nen 1978; Huttunen 1980; H yvär inen 1986) . Phenomena caused by Mesolithic man that 
can be identified in pollen seri es are very limited . Only the occurrence of possible fo rest
fires identifiable through particles of cha rcoal may in some cases be related to the ac
tiviti es of past hunter-gatherers (Welinder 1983, 1989; K.Tolo nen 1983). 

Fig. 3 presents a schemat ic stratigraphy of the Askola area with information provid
ed by pollen analysis. The strat igraphica l pillar presented a lso takes into accou nt sedi
ments of the Baltic from the beginning of the Ear ly P ost -G lacia l as weil as the subse
quent development of pollen types in the bod y of water studied (bog). The lowermos t 
sedimen ts are of the P os t-G lac ia l ice sea and ice lake and co nsist of laye rs of sand a nd 
varved layers of sand , silt a nd clay. These sediments formed before and after the Ba ltic 
lce Lake broke its barriers, espec ia ll y around the time of the so-ca ll ed g level. The Yol
di a clays can be seen as symmictic varved clays. The deve lopment of the A ncylus ph ase 
is indicated by post-Yoldi a regression sed iments with a higher organic content, clay, 
gyttj a or detritus. The Ancylus transgression brings abo ut gyt tj a which changes to det ri tus 
mud after iso lation in the regression stage. In the specific sys tem of the bog, especia ll y 
in connection with its growing over due to batymetric factors, it is possible to di stin
gui sh the Equisetum > Carex peat stages befo re the present Sphagnum-growing sta te. 
The type stratigraphy can be found at an elevatio n of 57-60 metres a.s. l. , where the 
Ancylus transgression can a lso be observed (Tynni I 966; Matiskainen 1989) . T he pillar 
cannot be connected with t he Litorina sea and its possible transgression as this stage 
occurs at a n elevation o f ca. 28-32 metres as l. 

In accordance with Sauramo ( 1958) the pollen compos ition zones present are 11 ,111 , 
IV, V, VI and VII, which in chro nozones correspond to the Alleröd (II) , Youngest Dryas 
(111) , Preboreal (IV), Boreal (V) and Atlantic (VI , VII) periods. T he regiona l pollen com
positi o n zo nes correspo nding to the a bove composition zones a re NAP (non-ar bo rea l 
pollen), II , B (Betula) , IV, P (Pinus), V, BACU (Betu/a-Alnus-Co1ylus-U/mus), VI-VIII. 
In so me cases in the Asko la laye r series zo ne VII can be delinea ted to t he beg inning 
of the uniform curve for the occurrence of Tilia . The regional zones of pollen composi
ti o n are based on radioca rbo n-dated event s. C hronozones dated from o utside the area 
have a lso been used in t hi s connectio n (Tolonen & Ruuhij ä rvi 1976; Donner & al. 1978). 

In pa leoecologica l perspec ti ve the hi story of the fores ts in the Post-Gl acia l di splays 
the same law-lik e tendencies as during the for mer g lacia l a nd interstadia l phases. The 
cryocratic glac ia l po ll ens ca nnot be d istingui shed a t Askola apart from possible lo ng
range wind transport a nd re-sedimentation in zones II and III. T here may have been 
primary sedimentation during the A lleröd interstad ia l, a lthough thi s has not been ve ri
fied in Finland. In the protocrati c stage co rresponding to zo nes IV and V the pollen 
is a lread y very progressive. Zones V 1-V 111 co rrespond to t he mesocrat ic thermal op l i
m um , the warmest p hase of the Post-G lac ia l (H yvärinen 1986; Khotinsky 1986.) 

2.2.2 Diatom analysis 

Diatom flora permi ts a stud y of the hi story of the Baltic and the emerge nce of dry la nd 
with respect to the Asko la reg ion and the specific detail s of when it was iso lated from 
the sea due to the eustatic movement of the Baltic and the isos tatic factors affecting 
the ea rth 's crust. The main probl em is to what extent t he La te Glacia l a nd Earl y Post
G lacia l sediments con tained redepos ited diatoms. For exa mpl e Sauramo (1958) using 
diatom flora indica ting sa linit y d istingui shed from the Preboreal Yo ld ia Sea the brack-
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ish Echineis Sea phase preceding the Ancylus phase. Eronen ( 1974) presents serious doubts 
concern ing even the saline diatom ecology of the Yoldia Sea maintaining th at the fresh 
melting waters prevented the development of halobic diatom species. According to Ero
nen the salinity of the Yoldia Sea has been over-emphasized by in terp reting as primary 
redeposited halobic species of the Eem interglac ial. In any case, Tynni (1966) observed 
symmictic clay in the stratigraphy , whi ch indicates a saline sedimentat ion environment , 
as weil as diatoms indicating sa lt water. In the latter stage of the Yoldia Sea fresh-water 
diatoms begin to dominate and it can be ass umed that at least in the period of the Yol
dia maximum the Baltic was sa line in the region of Askola (nos . 33,34,35, Fig. 2) . lt 
has not been possib le to di st ingui sh th e Echineis phase in any of the layer series from 
Askola . 

The diatom species of the the Ancylus phase represent a typical "Arenaria" flor a. 
Bodies of water iso la ted from the Yoldi a regress ion display a small lake flora, which 
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in waters affected by the Ancylus transgression, change over into !arge lake flora up 
to the culmination of the transgression and the isolation of the bodies of water con
cerned. There are no observation that distinguish the so-called Mastogloia phase fol
lowing the Ancylus transgression. The so-called "Clypeus" flora of the Litorina sedi
ments is on the other hand distinct as are also minor indications of the Litorina trans
gression (Alhonen 1986). 

Shore-displacement studies are based on the changes of the above diatom facies fol
lowing the isolation of the small bodies of water from the Baltic. At this stage the dia
tom ecology changes into detritus mud. The boundary hori zons can dated with radi
ocarbon methods, which has been the case in subsequent studies at Askola (Matiskai
nen 1989; Haila 1987). At the time of Tynni's studies it was attempted to correlate the 
boundary points of the isolation process with pollen zones in accordance with relative 
chronology (see Chapter 4.4 .). 

2.2.3. Climate, jauna and chrono!ogy 

Climate is central to our study of the paleoenvironment andin this connection the basic 
starting-points are provided by cycles governing vegetation that can be distinguished 
in the interglacials. In accordance with revertence the thermocratic species are replaced 
by mediocratic species in the thermal optimum. The Blytt-Sernander theory of climatic 
change with its continental Boreal and Sub-Boreal periods and the marine Atlantic and 
Sub-Atlantic periods is not precise enough to describe climate in the Mesolithic catch
ment of Askola. However, detailed taxonomic interpretations of pollen stratigraphy per
mit more detailed investigations of climate. The climatic graph is projected from 
Khotinsky's (1986) graph for relative climatic development in the Post-Glacial (see p. 22). 

Post-Glacial change and development in fauna must remain less detailed. Certain con
clusions may be drawn by comparing the present ecology with a reconstruction of the 
paleoenvironment. Limited indications of Stone Age refuse fauna from the area of Askola 
are the only concrete means of approaching the means and aims of the hunter-gatherer 
community with respect to the utilization of faunal resources. Archaeological excava
tions have revealed small amounts of burnt bone suitable for species determination (see 
Chapter 5). 

The aim of chronology is to date shore displacement and the Stone Age sites. The 
only suitable dating method at Askola is to develop a uniform shore displacement chro
nology. Stone Age chronulcgy can be approached by comparing the relationship of sites 
with sea-level using the so-called stratigraphic method based on horizons dated with 
radiocarbon (see Chapter 4). 

2.2.4. Long-term change in the paleoenvironment 

The means provided by quaternary geology and palynology for studying the Mesolithic 
paleoenvironment of Askola were presented above. Welinder (1984) has presented a 
general model of the ecosystem, divided into inter-linked sub-systems. His diagram gives 
a comprehensive view of the information by which it is possible to recover and recon
struct a prehistoric catchment in its entirety and to which the above methods can be 
applied in order to outline long-term phenomena (Fig. 4). The terrestrial sub-system 
produces simple compounds and living biomass from sunlight through photosynthesis. 
The independent physical and environmental sub-system governs the biological sub
system creating the resources and opportunities for organic nature to function in. The 
interaction of the human sub-system and the physical-biological environment can be 
seen in the use of soils and in the utilization of plants and animals. 
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Welinder (1984) has presented ehe fo llowing explanaeions regarding possible changes 
in the environment (in connection with Askola certain add iti ons and specific det a ils are 
added in parentheses) : 

1. Changes in the independene physical environment (e.g. eustatic change, changes 
in climate, development of vegetation), 

2. C hanges in population (e.g. migration, overpopulat ion / caeastrophes) 
3. C ha nges in the human sub-system (e.g. diffusions, innovations, subsistence econ

omy, rel igion) and 
4. Changes in the interaction and relationship of the human and biological sub-systems 

(e.g. changes in fish and game stocks, new hunting methods, new species). 

2.3. The formation of dry land and Early Post-Glacial shore di splacement in Askola 

2.3. /. The Baltic lce Lake and the Yoldia stage 

In Tynni's opinion the ear li est Late Glacial stages correspond to the Alleröd period 
accord ing to clay chronology, at which stage the shoreline was ae an elevation of 60-70 
metres above present sea level. Thi s is diffi cult co ver ify in the pollens as there is a con
siderable amount of redeposited pollen flora at the edge of the glacier mixed with regional 
pollens (Tynni 1960, 1966; Hyvärinen 1986) . 

The presence of the Alleröd stage in ehe area is indicated by coarse-layered boetom 
sedimenes showing that ehere had been dry land in the area a lready before t he varved 
clays of the Ba lt ic Jce Lake. In t he 12th millenium, according to va rve chronology, the 
continental ice sheet had reach ed ehe northern shore of the present Gu lf of Finland and 
from there had melted as indicated by ehe de Geer moraines to the north of the first 
Salpausselk ä ridge (Donner 1976). However, accord ing to Kvasov (1979) the glacier was 
sti ll in the present area of Estonia as late as ca. 11,900 b.p. (cf. Raukas 1986). 

In the Late Dryas period of the Baltic lce Lake there was no dry land at all in the 
reg ion of Askola. The rapid changes in the level of the Baltic are diffi c ule eo st udy . 
Accord ing to Tynni (1966) the g level was at an elevation of approximately 95 metres, 
from where ie rase co highe r elevations of 130-1 40 metres judging from the Salpausse l
kä deltas. In stage III of the Baltic lce Lake rapid regression revealed the bedrock is let 
landscape typical of Asko la at elevat ions above 60- 70 metres. T he va rve dating of thi s 
eve nt is ca. 10,200 b .p. (Donn er 1978). 

The Yoldia Sea stage with its warmer climate permies th e first reliable observations 
of local vegetation. The transgressive culminaeion of ehe Yoldia stage was defi ned by 
Tynn i at ca . 73 metres a.s .l. and it s regressive development continued to 52 metres. Later 
st udies have not been ab le to ve rify thi s Yoldia tra nsgress ion. Acco rd ing eo Tynni, pol 
len zone III can be connected with the beginning of the Yoldia stage, dated to ca. 10 
200- 9700/ 9600 b.p. (Donner 1982; Björck & Digerfeldt 1986; Ri stan iem i & Glück en 
1987) . The pollens indica te a dominance of grasses, small shrubs and bushes in the vege
tation cover (see p. 20). The "Ephedra" syndrome ca n a lso be observed in t he Ear ly 
Post-Glacia l pollen flor a of Askola (Tynni 1959; Glücken 1979). 

Pollen zone IV dominates the regress ive stage of th e Yo ldi a Sea. According to varved 
clay chrono logy the diatacti c varved clays of the Balti c lce Lake change into symmictic 
clay indicaeing a sa line sed imentation environment in the varve year 9871 b.p. (Donner 
1969). In the diatom flora of Askola sa lt water indicacors are ma inly Ni1zschia navicularis 
and Diploneis smilhii a nd to a lesse r extent Ca111pylodiscus echeneis. Brackish wa ter 
is indica ted by Fragilaria virescens var. s11bsalina. These sed irnent s do not yet co nt a in 
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the indi ca tor diatoms of a lacustrine fresh -water environment. At Askola at least the 
initi a l stages of th e Yoldia phase were clear ly sa line and the melting waters no langer 
affected the flora as was the case near the retreating ice-sheet. As mentioned above, 
the Echineis phase with its change into fresh-water conditions cannot be distinguished 
in Askola . 

1 n Askola Late Glacial and Early Post-Glacial shore di splacement was rapid varied 
to a g reat extent. From 10,000 to 9600 b.p. the area received it s pioneer vegetation and 
the landscape changecl to correspond to an archipelago environment. At this stage there 
are no signs yet of human influence or presence, although conditions by the Yoldia stage 
at the lates t were even favourab le for off-shore subsistence strategies . Because of the 
e ffects a nd dynamics of transgressions a nd regressions , traces of Stone Age human ac
tivity are difficu lt to find. Settleme nt of the period should have been at elevations of 
73-64 metres a.s.l. in order for the sites to have been preserved in their primary state 
as according to indications of shore displacement. The on!y site that cou ld possibly be 
connected with the Yoldia phase is the quartz quarry of Kopinkallio in Askola, located 
at an elevation of ca. 70 metres (see Chapter 4), but its connection with shoreline dat
ings is qucstionable (Siiriäinen 1969, 1981 b). 

2.3.2. The Ancylus Lake 

One of the most interesting problems of the shore displacement history of Askola that 
has been the subject of intensive study in recent years is the Ancylus transgression and 
its dating (Tynni 1966; Donner & Eronen 1981; Matiskainen 1989; Haila 1987). Land 
uplift following the Yoldia regression iso lated the Baltic from the North Sea and the 
Atlantic and the melting waters of the retreating glacier soon changed it into a !arge 
fresh-water lake. Fast land upheaval and the melting waters brought about a rapid 
metachronic transgression in the basin of the Baltic. 

The Ancylus Lake and above a ll its relationship wit h the Atlantic is still a subject 
that is not weil known. There does not even appear tobe a ny agreement among experts 
concerning its discharge channel and opinions are a lso divided concerning its age (Björk 
1986; Svensson 1985; Pässe 1985). Recent studies suggest that the marine Yoldia phase 
may have been shorter in duration than hitherto assumed, possibly only 200 years 
(10,000-9800 b.p .). The short duration of the marin e phase may explain, why the ef
fects of the sa lt water of the Yoldia Sea on diatoms are so weak and why fresh-water 
diatom flora begins to dominate a lready in the final stage of the Yoldia phase. Accord
ingly, the beginning of the Ancylus Lake stage was ear li er in date (H ai la 1987) . 

At Askola the diatom flor a of ehe Ancylus Lake are represented by a highly typical 
so-ca lled "Arenaria" flora. The most common species are Me/osira is/andica ssp. hel
vetica, Melosira arenaria, Amphora ovalis, Diploneis domblittensis, Gyrosigma attenu
atum and Campylodiscus noricus var. hibernica (Tynni 1966; Matiskainen 1989; Haila 
1987). At present there are five st udies of se ries of sediments from Askola sites where 
the Ancylus transgression following the Yoldia regress ion inundated bodies of water 
that had a lready been isolated at an earli er stage . These are Haapasuo (Tynni 1966), 
Nietoo (Tynni 1966), Kopinkallionsuo (Matiskainen 1989), Kokkusa (Matiskainen 1983) 
and Hui ska iss uo (Matiskainen 1989; Haila 1987). Water levels rose from 52 metres to 
61-62 metres a.s.l. in the area. 

Haila (1987) has presented a detailed stud y of an Ancylus transgress ion ser ies reco
ve red by the author in 1980 from H uiskai ssuo bog. Six stratigraphical pillars conta in 
ing information on the transgression provided 15 radiocarbon datings offering apre
cise dating for the Ancylus transgress ion . 
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The Hui skaissuo bog appears to have been isolated from the sea for the first time 
during the Yoldia regression (9700- 9600 b .p.). The transgression reached the body of 
water with its threshold at 58 metres slightly before 9500 b .p. and the cu lmination can 
be d ated to around 9200 b.p. The final isolation of the bog is dated to 9100 b .p . Materi
a l from the western Uusimaa region has provided corresponding dates (Ristaniemi & 
Glückert 1987) . 

The previous dating for the final iso la tion of Huiskai ssuo bog was consicl e rabl y yo un g
e r , ca . 8500 b .p ., but the sa mple in question clearly appears to ha ve been take n from 
a point too high in the stratigraphic pillar, thus explaining the younger date. At Kopinkal
lionsuo bog the dating from above the isolation point was also ca. 8500 b.p. (Matisk a i
nen 1989). The datings reported by H a ila (1987) are poss ibly bette r suited to the beg in
ning of the Ancylus transg ress ion . 

In Askola pollen zone boundary IV / V (Betula / Pinus) appears to have a dat e that 
is earlier than the previously accepted boundary of 9000 b.p. At Hui skaissuo bog the 
boundary (P.A .Z. ) is a lready in the first part of the transgress ion gyttja, which incli
cates a dating to ca. 9200 b .p . - earlier than the culmination. The dating of the zone 
boundary is in ag reemcnt with zo ne boundaries dated from from weste rn Uusimaa 
(Ristaniemi & Glücken 1987). 

Following the culmination there was a rapid and almost catastrophic regression with 
the opening of the di scharge channel in the the straits north of Denmark. Sauramo (1958) 
and Tynni (1966) have described the event a s part ly an abrupt fall in the shore di splace
m ent cliagrams. Radiocarbon datings also appear to support the interpret ecl catastroph
ic nature of the event. At Lake Aborreträs k in A skola where the threshold is at an e le
va ti on of 39 metres the regress ion is dat ed to ca. 8700 b.p . and it must a lso be noted 
that the spread of Ainus and acco rdin gly pollen zone boundary V / VI (Pinus/ Betula
A lnus-Corylus Ulmus P .A .Z. ) corresponds roughl y to the date of isolation . The 
metachronic nature of the boundary is clear ly evident at Askola, as the rational increase 
of Ainus in the pollen diagrams fal ls into a broad range of dates in the various seri es 
of sed imen ts. At Hui skaissuo bog its age is ca. 8400 b .p. and at Haapasuo bog the avai l
ab le dates range between ca. 8600 b.p. and 7600 b.p. lt can be assumed that the con
siderable degree of loca l va riation in th e dating of the beginning of Ainus posed prob
lems of interpretation for Tynni (1966) with the result that the re are bends and kink s 
in the shore displacement curves as weil as a long Ancylus transgression phase. lt ap
pears that water levels feil over 20 metres within a few hundred years. Haila (1987) has 
estima ted a regression rate of ca . 7 metres/ 100 years, but it cou ld a lso have been faster . 

In a ny case, the Ancylus transg ress ion brought about marked changes in th e env iron
ment. Eronen (1974) has dated th e iso lation of the ßastuberg bog situated in the rura l 
commune of Porvoo on a lower la nd uplift isobase to ca. 8500 b.p . The bog is at a n 
e levation of 28.5 metres a .s .l. Projecting thi s data onto the Asko la area we may con
clude that during the stage of rapid reg ress ion beginning around 9200 b.p . a nd continu
ing on ly approximately 700 years the level of the ßaltic feil over 30 metres. The archipela
go enviro nment of th e cu lminat ion of the Ancylus Lake changed into a ri ve r estuary 
the mouth of which was to the south of Askola below the present H entt a lankoski rapid s 
in the rural comm une of Porvoo. The Porvoonjoki ri ve r va lle y began to form aro und 
8500 b.p. in the present area of Pukkila-Askola. Characte ri stic Fea tures of the changes 

Fi g . 5. Pa leoenvironm en t o r Askola in the Ancy lus Lak e stagc ca. 9500-8000 b. p . Thc , hadcd a rea indicat es 
ex tcnt or dr y la nd at the tim e of the Ancylu s cu lmina ti o n , ca. 9200 b.p. (60 mctres above prcse nt sea lcvc l). 
H a tc hed a rea present s the occurre nce o f re li c t lak cs and mars hy arcas whi ch have subsequ cntl y palud if'i ed 
and grown o ver. 
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were the isolation of deeper areas into separate bod ies of water, growi ng-ove r and 
paludification . The deeper bodies of water, contro lled by their own thresho lds, con
tinued their own Post-Glacial course of development. The sha ll ower locations were grown 
over but favo urab le conditions have preserved a few relict lakes and ponds up to the 
present day. 

The paleogeographic map of Fig. 5 demonstrates the history of the Baltic in the Askola 
region from 9500 to 8000 b.p . The darker a rea is dry land at the time of the Ancy lus 
culmination ca. 9200 b.p. (elevation 60 metres a.s.l.) at which stage the area consisted 
of an outer/ middle/inner arc hipelago complex with preboreal birch vegetation. T he map 
also takes into account t il ting in the area caused by land uplift. The hatc hed area indi 
cates the occurrence of isolated relict lakes and other bodies of water fo llowing the regres
sion. These have paludified and grown over and at present most of thcm have been cleared 
for field cu lt ivation. Certain present-day relict lakes as weil as the Porvoonjoki river 
have been marked in the map for reasons of orientation. 

2.3.3. The Mastogloia phase and the Litorina Sea 

In t he transition from the Ancy lus Lake to the Litorina Sea the li ttora l facies of th e 
Balti c displays a brackish water stage known as the Mastogloia phase in accordance 
with the Mastogloia diatom spec ies generally occurring in sha llow environments. In the 
case of Asko la it is interesting to observe how shore displacement developed in thi s tran 
sit ion stage. 

The rapid rate of regression of the Ancylus Lake has been ass umed to have been the 
resu lt of the shift of t he channel of di scharge from Central Sweden to the straits north 
of Denmark with its resultant fast di sc harge of waters. T he mechanisms in question 
are not known in detail and various theories have been presented concern ing the event 
(e.g. Pässe 1985). Salt water entered the Baltic, poss ibl y in small amounts at first as 
assumed by Sauramo ( 1953) a nd later to a g reater extent as eustat ic movement cnl arged 
the discharge channel. The First metachronic di stributions of sa lt water are observed 
in Southern Sweden around 8500 b.p. (Berg lund 1964). On the Finn ish coast t he earl i
est datings for this event are around 8000 b.p., but in the deeper sed iments the change 
of sa lini ty occurred on ly as late as ca. 7500 b.p . {lgnatius & al. 198 1; Hyvärinen 1984). 

At Asko la the Mastogloia phase cannot be di st inguished at a ll o n t he basis of the 
eponymic species . However , co mparisons of two bodies of water, Lamminjärvensuo 
bog in Asko la a nd Lak~ B::ikunkärrträsk in Askola, give ce rta in indications of the de
velopment of the shoreline in the period concerned. Both are located on approximately 
the same 3.2 mm / yr land uplift isobase and are thus comparable with each other. 

The Late Ancylus diatom st rat igraphy of Lake Bak unkärrträsk (elevat ion 32.2 metres 
a.s.l.) shows that it had almost become iso lated into an independent body of water, 
but had soon come under the influence of brackish water. The event is dated to 8000 
b.p. The effects of brackish water cease around 7500 b.p. (there is a dating to ca. 7250 
b.p. from a point higher up in the stratigraphy). T he beg inning of the spread of Tilia 
{T 0

) is dated to around the same time (Hyvärinen 1979). The elevation of Lamminjär
vensuo bog is ca. 31.5-32 metres a.s.l. Here the !arge lake diatom spec ies change into 
species typical of small bodies of water, but the st rat igraphy does not indicate any dis
t inct isolation from the Baltic . Th is is fo ll owed by a weak brackish water stage. The 
bog was studied by Tynni (1966) and was re-invest igated in 1980 in order to date the 

Fig. 6. Palcocnvironmcn1 of A,kola foll owing ihc Lilorina culmina1 ion. Shadcd arca indica1cs sea-lcvc l around 
6500 b.p. (30 me1res abovc prcsc 111 ,ca lcvel) . 
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brackish water stage (Matiskainen 1983). The event in question is younger than at Lake 
Bakunkärrträsk. A dating of ca . 7600 b.p. was obtained from below the brackish water 
stage, 7200 b.p. for the actual brackish water stage and ca. 6900 b.p. from above the 
point of isolation. Accordingly isolation into a small body of water had occurred around 
7000 b.p. The beginning of Tilia at Lamminjärvensuo bog corresponds to the occur
rence of brackish water, ca.7200 b .p . (Matiskainen 1989; Tynni 1966). 

The brackish water of the Mastogloia phase cannot be indicated in the above bodies 
of water and the event in question must be interpreted as the "salinification" of the 
rapidly regressed Ancylus basin along with the eustatic changes in the level of the ocean, 
which were almost in balance with land uplift in the Askola region. Because the isola
tion from the Ancylus Lake cannot be distinguished in either case, it appears that the 
Ancylus Lake continued its existence in relatively fresh-water conditions and in a state 
of near balance for over 500 years after the regression. lt is only after this stage that 
salinity can be observed in the diatom species. There are no clear indications of a Lito
rina transgression extending to 32 metres a.s.l.. The transgression can be observed at 
28.5 metres a.s.l. in the Bastuberg bog in the rural commune of Porvoo. Here the be
ginning of the transgression dates to ca. 7250 b.p. and its end to ca. 6250 b.p. (Eronen 
1974). The dates of the Lamminjärvensuo bog are, however, in good agreement with 
those from the Bastuberg bog at least with respect to the beginning of the transgression. 
The location of Bastuberg bog on a lower zone of land uplift gives a clearer indication 
of the effects of the transgression. 

The effects of the Litorina transgression can be seen in the Askola region in at least 
two bodies of water located at lower elevations. Metsä-Henna bog (ca. 31 metres a.s.l.) 
and Lake Käärmejärvi (29.5 metres a.s.l.) in the rural commune of Porvoo display clear 
indications of leached sediments as weil as a hiatus in the stratigraphy. At Lake Käär
mejärvi isolation occurred around 6800 b.p. (Matiskainen 1983). 

The paleogeographic map in Fig. 6 shows the position of the Baltic around 6000 b.c. 
(30 metres a.s.l.) in the Litorina period. The features of the map include the Porvoon
joki River and a long bay extending to the present-day site of Suursuo bog, to the east 
of the centre of Askola. A strait at the site of the Henttalankoski rapids may have been 
an important connection between the sahne Litorina Sea with the Porvoonjoki River 
and the water may have been brackish between Henttala and the Hiirikoski rapids. 

Luho's (1967) excavation results show that the occupation layers of certain Mesolithic 
sites were leached as c1 result of the transgression. This question is further discussed 
in Chapter 4 .6. 

2.3.4. Summary of shore displacement in the Askola area 

Shore displacement chronology for the Late Glacial and Early Post glacial is linked to 
varved clay chronology, whereas the latter stages of the Yoldia sea and the datings of 
the Ancylus Lake and the Litorina Sea are based on radiocarbon. The shore displace
ment curve is given in Fig. 7. The early stages of shore displacement are of importance 
for the history of the environment, but with respect to prehistoric settlement the curve 
is of importance in the period following the Ancylus culmination. The area of probabil
itv of shore displacement in the diagram can be outlined as a zone within the limits of 
error of the 14C datings. The dates of the Ancylus culmination and regression have 
been defined on the basis of recent studies by Haila ( 1987). The broken line shows the 
curve previously presented by the author (Matiskainen 1983). 

The later stages of the Litorina Sea and its possible eustatic changes such as Litorina 
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Fig. 7. Shore displacernent curve for Askola, ca . 10 000-5000 b.p. 

II remain unver ified. Archaeological sites provide certain observations for so lvi ng these 
problems and are di scussed below. 

Nunez (1978a) has studied shore di sp lacement in Askola from the point of view of 
except ional land uplift. The present 3.2 mm/ yr land uplift isobase extends to the north 
in easte rn Uusimaa and possi bly caused differences in the elevations of prehistoric sites 
with respect to other regions in the coas tal zone (Äyräpää 1929). A different rate of 
la nd uplift may be the result of the changing of the bedrock from plutonic rocks to 
the Rapak ivi zone to the east of the Porvoonjoki river. According la nd uplift would 
be lesser than expected in the Ra pak ivi zone. The present Stratigraphie shore di sp lace
ment curve is not affected by abnormal la nd uplift as it is based on 14C datings from 
a limited area. 

2.4. Development of vegetation and forests in Askola in the 
early stage of the Post-Glacial 

Most of Tynni's (1966) series of sediments contain only the sediment stratigraphy of 
the Earl y Post-Glacial, which is in accordance with hi s speci fi c aims of investigating 
the Yoldia, Ancylus and Earl y Litorina phases. This also applies to later studies (Matiskai
nen 1989; Haila 1987). In the material there are, however, 17 series extending into pol
len zone Vill and stratigraphic data covers to whole of the prehistoric period studied, 
ca . 9300-6000 b.p. 

The primary pollens of zone 111 represent the Dryas period of the supra-aquatic area. 
H owever, in Askola the material is dominated by pollen redeposited in connection with 
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the melting of the ice. This NAP-dominated flora can be reconst ructed at sites 
12, 13, 17,2 1,33 a nd 36 (Fig. 2). The most common spec ies a re Compositae, Arremisia 
and Chenopodiaceae which are of more durable ex ine and most probabl y produced pollen 
that withstood the effects of the environment. The typical fl o ra a lso includes Thalic
trum, Ranunculaceae a nd Rosaceae. Percentually the proportion of the resistant Com
positae and Arremisia pollens may be as much as over 70 %. T he Poaceae and Cyper
aceae species are a lso common a nd at a later stage small shrubs a lso beg in to increase. 

lt is on ly in the Preboreal that more reliable data on vegetatio n in the a rea can be 
obtained from bodies of water a t higher elevation where sedimen tation cond iti ons were 
undist urbed . Grasses a nd sma ll shrubs are dominated by the marked Betula maximum. 
Birch-dominated vegetation , initi a ll y of Betula nana type cha nged into Betula alba -type 
forest cover at the end of the period. The pollens of these sub -spec ies have not been 
separated in the Finnish materia l, but wc may assume that the co urse of deve lopment 
co rrespo nded to si mil ar conditio ns in Southern Scandinavia a nd northern Centra l Eu
rope (Usinger 1975). 

Small shrubs such as the Hippophae, Salix, Empetrum a nd Ericales species occur to 
a considera ble degree in the po ll en spectrums. Grasses are a lso common, such as Poa
ceae, Cyperaceae, Rosaceae a nd Artemisia. The loca l NAP zone, wh ich fo und it s growth 
environment in dry land after the Yoldia regression and before the Betula zone (P .A .Z.), 
is difficult to identify di stinctly in re-sedimented flora of zone lll. 

With the increase of dr y la nd the conditions fo r the growth of pine improved and 
it s pollen increase to !arge number by the end of the Preborea l. Accord ingly, with the 
cha nge from an outer arc hipelago to an inner archipelago environment the proportio n 
of small shrubs and especially Hippophae decreases. The spec ies di splays a metachro n
ic southward shift along with the emergence of the o utl ying a rchipelago as a result of 
la nd uplift. Wat er-based vegetat io n beg in s to form in limnic bodies of wa ter, espec ia ll y 
the Myriophyllum sub-spec ies; Nymphaea a nd the Potamogeton spec ies thrive in con
diti o ns suitable to their biotope. 

The boundary of pollen zone IV cor respo nds to the Yo ldia regression as we il as the 
period of the A ncylus transg ress ion with a resultant decrease of dry land . The Betula 
species decrease sharply a nd pine becomes the d om inant forest species. There are a lso 
limit ed occurrences of Co,y lus and Ulmus that begin 10 in vade the area. G rasses a lso 
decrease clea rl y and NAP pollen decreases to a proportion of 10-20 %. Th e dry land 
of the inner archipe lago co nsisted for a long time of on ly leached till and outcrops of 
bedrock , whic h did not permit the growth of vegetation. 

During the A ncylu s tran sg ression in the beginning of the Borea l per iod the propor
ti on of dry la nd increased rapidl y as weil as finer sediments in the soi ls. T he sharp ri se 
in p ine po ll en is a result of a change in the climate, but also the increased a rea of dry 
land may have led 10 it s !arger proportion in the po ll en spec trums. The var ied nature 
of the po ll en material was increased by vegeta ti on growi ng in connection with water
logged areas, bogs and ponds. The Borea l mat erial does not conta in a ny clear indi ca
tors of a warmer climate. In t he latt er part of the period there is an occurrence of Cer
arophyllum which required temperatures highe r than at present. According to radiocar
bon da tings, the chronos tra ti graphic cluration or the Boreal pcriocl at Askola cx tcncl s 
from ca . 9200 to 8600 b.p. 

During the Ancy lus transgress ion the change from the Boreal to the At lantic periocl 
occurs at po llen zone bounclary V / VI with a sh ifting clate of ca. 8700 to 8400 b .p. The 
change to At lantic concli t ions is genera ll y ind icatecl by the rat ional introcluction of Ai
nus in the pollen spec trums, but this event has no t been clatecl at Askola with complete 
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reliability . At Lake Aborret räsk the ca. 8700 b.p. dating of the beginning of isolation 
dates the beginning of Ainus and also indicates the extent of dry land in the beginning 
of the Atlantic period at elevations of over 40 metres. At site 26 Tynni (1966) dated 
the event to ca . 7200 with radiocarbon, but this dating is clearly too young. In addition 
to the standard view of the age of the boundary at ca. 8000 b .p. recent studies indicate 
ea rlier datings from elsewhere in Finland (Ristaniemi l 987; Salomaa 1982). 

The main change in vegetation is the introduction of Ainus. At the same time the 
previo usly limited occurrences of Corylus a nd Ulmus a lso increase in proportion and 
Quercus becomes more com mon in the diagrams. The proportion of grasses decreases 
and the sed imentation environments of the samples are dominated by NAP species, main
ly Poaceae a nd Cyperaceae. On the ot her hand, the number of pollen taxons computed 
in the diagrams is small, ca. 200, a nd the pollen of different species of trees appear 
to exclude the different variants of grasses. The emergence of dry land continued at 
a fast rate in the beginning of the Atlantic period, but aro und 8400 b.p. conditions stabi
lized with the end of the rapid reg ress ion. The warmer and more humid climate of th e 
Atlantic period may have increased paludification and the formation of water-logged 
areas. 

Stratigraphie studies of the Asko la area have revea led in places the existence of pol
len zo ne boundary VI/V 11 which reflect s the rational introduction of Tilia. The begin
ning of the Post-Glacial climatic climax can be co nnected with this event. The occur
rence of Tilia appears to have been of a h1ghly local nature, apparently the result of 
small numbers of pollen counted. Other available series contain only single pollens and 
in places the frequenc y is over 5 % of the total of AP pollen. The occurrence of other 
deciduous trees corresponds to proportions observed in zone VI. 

The age of pollen VII is approximate ly 1he same throughout the area as the dating 
o f the introduction of sa l1 water, ca. 7400 b.p. According to datings compiled by Hyvä
rinen (1984) thc beginning of Tilia is dated to ca. 7500- 7250 b.p. in the Uusimaa region . 

Two of the se ries of sediments from Askola also contain pollen of Trapa natans (nos. 
7 & 30, Fig. 2, Photo 1 ) . At site 7 the occurrence begins at the same time as Tilia and 
a t site 30 Trapa appears in the middle of zone VII ending in zone VIII around the em
pirica l beginning of Picea. There are no radiocarbon dates available from Askola con
cc rning Trapa. In the Mänt sä lä region Trapa has been observed to appear as early as 
the Prebo rea l (Mölder & al. 1957). The occurrence o f Trapa at Penna la in Orimattila 
is approx ima tely of the same age as th e beginning of Tilia and ends around 5300 b.p. 
(Vuorela & Aa lto 1982). Alhonen (1964) has dated a layer containing subfossi l remains 
to ca. 6600 b.p. 

1'11010 1. Lc1·eä, uo bog, , ub ,cqu c111l y dricd ancl rccla i111 cd , wa, a bocl y of wa1cr origi na ll y i, o la1cd in lh c An
cv lu, rcg1-c"io n. Thc lak c wi1h an arca of ca. 2 km ' bclonged 10 1h c ca1ch111cn1 area. T hc cnvirom includc 
, i1 c, 26 ancl 67. Tra1,u 11111 u11s 1 . . 11·i1h a pollcn dal ing of ca. 7200 b.p. had 1hrivccl in 1hc lakc. 
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Fig . 8. General po llen diagram for the Askola region, ca . 10 000- 6000 b.p. 

Fig. 8 presents a summary in vertical diagrams of the mean percentual proportions 
of pollens in the Early Post-Glacial. The percentages for AP pollen are averages of sedi
ment series studied in the area. There have been no studies of pollen concentrations 
in Askola and accordingly there is no data on absolute amounts of pollen. For this rea
son especially the proportions of the NAP zone may differ considerably from the actu
al production of pollen. 

The Betu!a-Pinus ratio in the Betu!a zone is ca. 70:30 and 30:60 in the Pinus zone. 
The Betu!a-Alnus-Cory!us-Ulmus zone is divided among several AP species. The aver
age proportions are Betula 50 %, Pinus 30%, Ainus 15 % and QM < 10%. Thein
troduction of Ti!ia does not bring about any significant changes in the upper part of 
the zone. The local summary diagram for Askola does not differ to any great extent 
from the overall diagram for Southern Finland presented by Donner (1971). Fig. 9 shows 
the same result as a pie-graph. 

2.5. Development of climate in the Post-Glacial 

The most evident climatic changes of the deglaciation phase of the Weichsel glaciation 
are a rise in temperature and increased humidity. This study refers to Khotinsky's (1986) 
chrunology of climatic change beginning at ca. 12,000 b.p. Thi s chronology cove rs the 
western and north-western parts of the Soviel Union. The climatic curve is based on 
a !arge number of studied pollen diagrams with statistical recordings of thermal indica
tors . The occurrence of thermophilic insects as weil as oxygen isotope changes have also 
been used (Fig. 10). 
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Fig . 9 . Pie-graphs showing proportions of po llen in the Askola di ag ram s in regional pollen assemblage zones. 

The trends following the Dryas l ll stadial are very clear. Temperatures and humidity 
increase in stages in the Preborea l and Boreal periods, but also the dramatic changes 
of the beginning of the Atlantic period have had definite effects on changes in the cli
ma te a nd the formation of mesocratic vegetation. lt must be noted that in Khotinsky 's 
curve the increase of humidity does not correla te completely with temperature. The Sub
borea l also includes a dramatic cooling stage which becomes warmer in the middle of 
the zone. The climate is cooling at a regular rate and it appears that conditions cor
respond to the Boreal period in both temperature and humidity. 

3. PREHISTORIC SITES AND FINDS IN ASKOLA 

3.1. Prehistoric finds 

The archaeological research of the Askola region is based to a great extent on the work 
of the late Dr . Ville Luho. From 1946 to 1955 Luho carried out excavations of numer
o us sites in the Porvoonj ok i Ri ver valley with the aid of Reverend Lauri Hakalehto of 
the parish and Soini Järvelä, a local Farmer. They succeeded in discovering a !arge number 
of Mesolithic sites in the region. Luho ' s scientifi c act ivities concentrated on the st ud y 
of Mesolithic quartz mate rial , the specia l features of which he combined with available 
data on shore di splacement. In 1956 Luho presented hi s doctoral dissertation which was 
based on his concept of the so-ca lled "Askola culture" (Luho 1956) . Over a decade 
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later (1967) Luh o pu bli shed hi s stud ies co nce rnin g the sites of the so-ca ll ecl "Suomus
järvi culture" in As ko la. Luho a lso wrotc seve ra l newspaper art icles conccrning thc prc
hi story o f A skola. (Laa kso nen 1978; Meinancler 1982) . 

La uri Po hjaka llio's a rchacologica l survey o f Asko la in 197 1 succeccled in mapp in g 
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most of the prehi storic find locat io ns of the area, but unfortunately many sites and finds 
from the late 19th cent ury and the early years of the 20th century could no langer be 
ident ified. lnadequate inspections of sites and later divi sions of land made it impossible 
to veri fy earli er in formation concerning the find s at the time of Pohjakallio' s survey. 
Nor was it poss ible to ident ify the find locations of a !a rge number of stone artefacts 
a nd dwelling-site find s that had been sent to the local hi sto ri ca l museum at Askola with 
insufficient dat a . Luho 's work encouraged many local a mateurs to look for new sites 
as weil as co ll ecting find s from previously known locations. The actual locations could 
not always be reca ll ed at the time of the survey. The survey also showed that the in
suffic ient detail of Luho's excavation reports were a definite obstacle for subsequent 
studies . Due to the lack of excavation maps the excavated areas could no langer beiden
tified in the terrain and it was often impossible to know exactly where Luho had exca
vated. A total of 172 prehistoric find locations have recorded at Askola of which 163 
date from the Stone Age . Of the latter 71 were documenteJ by Pohjakallio as dwelling 
sites . A density of finds of this magnitude in an area of ca. 200 km2 is a considerable 
one in Fi nni sh condi tions. 

The prehi storic finds are listed and numbered in topographic order mainly in accor
dance with Pohjakallio' s (1971) numbering of sites and find s (1-172). lt has been at
tempted to place on the map each find location, stray find, dwelling site or other pre
historic site known fro m the area, but nevertheless there is a considerable number of 
finds that cannot be given any definit e original location . In most of the latter cases the 
general area of the find is known, but precise information has not been ava ilable or 
survey conditions were such that it was not possible to search for surface finds. (Fig. 11 ). 

Table I li sts th e Askola sites and find locations by na me and their appended cata
logue a nd access ion data. The finds from the 172 sites and locat ions total over 500 cata
logue entri es. Most of the cata logued finds are quartzes obtained as "yearly pickings" 
from previously known sit es in the period of active research from 1948 to 1955. The 
Askola find s are kept in the National Museum of Finland as weil as in the local histori
cal museum of Askola (Fi. Askolan kotiseutumuseo - AKM), but in the latter case 
their origin ca n o nl y be guessed at. The artefacts have not been catalogued or consis
tentl y numbered. A few stone artefacts from Askola are also in the Porvoo Museum 
(PoM) . 

A detail ed presentation of the extensive material from Askola is not necessary in this 
connection . lt has been presented and described in Luho's Mesolithic studies (1956, 1967) 
and the stone artefact types are described adequately in Äyräpää (1950a) . The material 
has been grouped into 29 categories, in addition to which the elevation above sea level 
o f the find location is al so given (A-Ö; Table 2). The table provides qualitative data, 
as the sites and loca tions differ considerably with respect to the numbers of artefacts 
and their va riation. The tab le gives a selection of the artefact groups that have been 
recurrentl y and co nsistently observed and recorded in the Stone Age material of Askola . 

The First gro up li sts excavated sites (1), surveyed and identified sites (2) and stray 
finds or unidentifi ed sites (3). The gro up of primitive adzes (B) consists of the so-ca lled 
"Suom usjärvi axes" characterized by a a transverse blade, Splitting technique and polish
ing of the blade pa rt. Adzes of four-sided section (C) include specim ens ground a nd 
polish ed througho ut, so-ca ll ed Southern Finnish even-bladed adzes, East Karelian even
bladed adzes and other adzes with blades and corresponding to the above form that 
arc no t primiti ve adzes . Group D includes Fragments of gro und and polished stone ar
tefacts th at have co me a bout in use or through re-shaping. C urved-backed gouges (E) 
are as described by A ilio (1909) and the group of other gouges (F) consists o f specimens 
that do not fit Ai lio' s description of the type (cf. Edgren 1966) . The Fragments of gouges 

25 



Fig . 11. Di stribution of archaeo logical sites and finds in Askola. (& Ancylus Mesolithic site, • Litorina 
Mesolithic site, o undated or unidentified find or site) 



(E) are li sted separately from the fragments of other stone artefacts (D). Listed as sepa
rate groups are double-bladed adzes (H), uncompleted adzes (1) and adzes that have 
weathered or have become worn through use J). Slate points (K) include leaf-shaped 
specimens and the chronologically younger slate points (Äyräpää 1950b). Fragments 
(L) and uncompleted specimens (M) are also listed. Finds of points from Askola in
clude flint points (N) and quartz points with oblique blades (0) (Matiskainen 1986) . 
Perforated weapons and stones (P) and uncompleted simi lar artefacts (Q) form their 
own gsoups and include rhomboid mace-heads, battle-axes, mace-heads with knobs, 
mace-heads with coniform holes and perforated stone weapons and stone weights that 
do not correspond to type descriptions. Flint artefacts (R) and flakes (S) include pre
historic flints as weil as surface finds of flints used in guns or for st riking fire . The most 
numerous group of finds consists of quartz artefacts (T) and flakes (U) either obtained 
as surface finds or from excavated contexts. Striking debitage of rocks is also li sted 
(V). Parallel-bladed axes (W) and potsherds (X) are from the Late Stone Age. Grinding 
stones (Y) and their fragments (Z) are common in both su r face and excavation finds . 
Striking stones (A) are also li sted as weil as excavated fragments of burnt bone (Ä) and 
charcoal (Ö). 

The elevations of the finds locations and sites are given in Table 2 for shore displace
ment chronological purposes. The most reliable levelings of lower limits are from Lu
ho' s ( 1956, 1967) excavations amounting to 17 in all. The elevations of surveyed sites 
are also included. There are of course no entries for the elevation of unidentified finds. 
In some cases it has been possible to fix the elevation of stray finds. 

Table 3 presents the occurrence of the qua litative groups of material in the 172 sites 
excavated and surveyed in Askola. The most common group consists of quartz flakes 
( 107 sites). lt was not possible to define the precise location of all quartz sites, not cou ld 
they be defined as dwelling sites. In 67 of the sites quartz artefacts in addition to flakes 
have also been identified, mainly easi ly identifiable quartz scrapers . 

Fragments and debitage from the making of adzes and especially the primitive adzes 
(40) are common in the find material. Flint debitage is either of Stone Age date or from 
later use in striking fire. Grinding stones and their Fragments as weil as strik ing stones 
are common ly found. Burnt bone and charcoal was recovered mainly from sites exca
vated by Luho. 

Finds of ceramics are chronologica ll y separate from this study. However, the Early 
Comb Ware sites (6,48) are interesting from the point of view of shore displacement 
chronology (see chapter 4.5). Bronze Age ceramics found in connection with the exca
vation of the Ruoksmaa Mesolithic site in the vi llage of Takala have been presented 
by Meinander (1954) and Typica l Comb Ware from the Honkaniemi site has been pub
lished by Äyräpää (1930). There are sporadic finds of ceramics from sites 7, 15 , 21, 
23, 26, 86, 88, 105, 106, 114, 126, 146, 147 and 168. The sherds in question are mainly 
smal l and undecorated and may be classed as Corded Ware, Epineolithic Ware and Iron 
Age ceram ics. A flint scythe (NM 12621 :3) and a sherd of Corded Ware (NM 12159:97) 
have been fo und at the Järvensuo site (86). The base part of a battle-axe was recovered 
from the Syrjäpelto site in Hassa, Asko la (23) together with an undecorated potsherd 
(NM 18580). Pollen analysis has not been app lied to the study of the history of cu lti va
tion in the Askola River valley, but it can be assumed that palynological results may 
provide new and interesting information. 

Based upon visual inspection the most common mineral used in the stone artefacts 
appears to have been diabase (cf. Matiskainen 1988). lmported minerals, especially Onega 
green slate, a lso occur. Curved-backed gouges (sites 18,27, 2 1, 37, 68, 158) of this ma
teria l most probably found their way into the Askola region in the Mesolithic as ready-
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made objects. Three East-Karelian even-bladed adzes dating to later periods of the Stone 
Age have also been found (Sites 9, 85, 91; Heikkurinen 1980). A fragmentary handle 
of a dagger of North Scandinavian red slate has been found at site 141 (NM 18268:4) . 

4. THE MESOLITHIC CHRONOLOGY OF THE ASKOLA REGION 

4.1. The basis of shore displacement chronology 

The methods of shore displacement chronology app lied by Brögger (1905) were in
troduced in Finland by Ailio (1909). At that stage the aim of resea rch was to define 
the elevation of the "Litorina or Tapes sinking", to which the elevations above present 
sea level of the Stone Age dwelling sites were percentually related . Ramsay's (1920) studies 
comparing the elevations of Stone Age sites in western Uusimaa with the highest limi t 
of the Litorina Sea finally led to the formation of a relative chronology of the cu ltura l 
phases of the Finnish Stone Age (Matiskainen 1978). 

Through the co-operation of Ra msay and Äyräpää the main o utlines of the Stone 
Age chronology of Finland were establ ished by the mid-l 920s (Ramsay 1924, 1926; Äy
räpää 1925). Further information was provided by Äyräpää's chronology of the stylis
tic phases of Finnish Comb Ware (1930). Since then shore di splacement studies have 
mainly concentrated on "problems of detail and additional information" (Siiriäinen 
1969). 

The different shore displacement chronologies applied in Finland can be divided into 
three groups according to the method of dating: relative chronology, time-gradient chro
nology and stratigraphic chronology. 

Relati ve chronology is based on a relation diagram relying on morphological obser
vations of ancient shorelines. The relat ive chronology of cultu ral phases and sites can 
be established fairly weil, but the method does not provide absolute datings . Early studies 
of shore displacement chronology were based on relative chronology, culminating in 
Äyräpää's above-mentioned (1930) stud y of the sty le phases of Comb Ware. 

The second method is Siiräinen 's application of distance diagrams on time-grad ient 
curves (Siiriäinen 1969, 1970, 197 1, 1972, 1973 , 1978). The time-gradient concept was 
introduced a lready by Ramsay (1926), but the points of the gradient were based on the 
relative datings of observations. The false comparison of archaeologica l and geo logical 
datings and circu lar reasoning applied in these connections are mainl y based on the var
ious interpretations of Ramsay's gradient curve. 

The distance diagram app li ed by Siiri äinen is more useful than the relative diagram 
in the study of the tilting gradients required by the grad ient curve . The points of the 
time-gradient curve could be based on radiocarbon-dated tilting grad ients . The method 
is weil suit ed to the dating of Comb Ware sites on form er shore lines of the Baltic , but 
cannot be applied to the relative chronology of the Mesolithic . 

4.2. Previous shore displacement curves for Askola 

Shore di sp lacement in the Askola region has been one of the main subj ects studied in 
connection with Mesolithic chronology. While the Laperla region of Suom usjärvi provid
ed chronological informat ion for Äyräpää (l 950a) and Sauramo ( l 958) in the dating 
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of the "Suomusjärvi culture" the Askola region with Luho's excavations of sites has 
become all the more important for the dating of the Mesolithic. 

Luho's ( 1956) dating of the "Askola culture" was based on elevations of the various 
phases of the Baltic as defined by Sauramo ( 1953, 1955) on quaternary geological 
grounds. Luho plotted his data on the elevations of sites on his own shore displacement 
curve that provided the chronological boundaries for this cu ltural phase. 

Luho's main conclusion was that the sites with no other finds than quartz (nos. 49, 
65, 92, 100, 101, 107) constituted the earliest stage of settlement. These sites were at 
elevations from 39.5 to 50 metres a.s.l. With reference to the principles of shore dis
placement chronology an inconsisten't detail of Luho's studies was to exclude a number 
of his excavated sites from the curve, despite the Fact that they were at elevations cor
responding to the "Askola cu lture" (e.g.nos. 103, 47, 44, 21). The reason for this was 
apparently the fact that the latter were not "pure" quartz sites as required of the "Askola 
culture". 

Tynni's above-mentioned studies concerning Askola produced a shore displacement 
curve that differed considerably from Sauramo's views. With reference to Tynni's curve, 
Siiriäinen (1969) demonstrated that Luho's chronology was untenable and that the sites 
of the so-called "Askola culture" were by no means on Yoldia shorelines but belonged 
to the regressive phase of the Ancylus Lake which was not weil known at the time . 

Nunez (1978a) revised the chronology based on Tynni by using a projected stratigraphic 
method related to dated elevations in the region. Nunez app lied series of sediments from 
locations dated by Eronen (1974, 1976), i.e. the Hangassuo bog in Sippola and and the 
Bastuberg bog in the rural commune of Porvoo. As mentioned above, the chronology 
of the present study, with the exception of the Early Ancylus stage, is based on a shore 
displacement curve previously published by the author (Matiskainen 1983). 

4.3. Stratigraphical shore displacement chronology 

The development of the stratigraphic method into a chronological system suitable for 
the study of Post-Glacial shorelines is a result of the adoption of radiocarbon methods. 
Previously, limnic isolation horizons were dated through comparisons with pollen zones. 
The dating of boundary horizons directly with radiocarbon methods has clarified many 
problems of interpretation. As a result, pollen analysis has even become unnecessary 
in dating. Only diatom analysis is of importance as it provides data on changes in facies 
and horizons for radiocarbon dating. 

The first radiocarbon datings of iso lation horizons came about as late as the early 
1970s. Until then, the datings of po ll en zones had mainly been obtained from strati
graphic samples and were connected with the history of the Baltic. Studies by Eronen 
(1974, 1976) were the first applications of the method . These were soon followed by 
Glückert (1976, 1979), Al honen & al. (1978), Hyvärinen (1979, 1980) and Saarnisto 
(1981) . The most comprehensive shore displacement curves have been obtained from 
Lauhanvuori , Southern Ostrobothnia, the Helsinki region and Askola (Salomaa 1982, 
Salomaa & Matiskainen 1983 , 1985; Hyvärinen 1980; Matiskainen 1983, 1989). 

The dating of Stone Age sites with the stratigraphic method is presented in schematic 
form in Fig. 12. The isolation of a body of water (J,II) is brought about by the lowering 
of the water level and regression caused by glacia l isostasy or eustatic factors. The change 
in diatom ecology from Ancylus or Litorina species to small lake Flora occurs when 
the shore level of the sea is at the threshold elevation. The isolation boundary is defined 
and dated by preferably two radiocarbon samples from the end of the marine stage and 
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the beginning of the small lake stage respectively. The datings are then connected with 
the shore displacement curve (III) and the curve can be drawn with the aid of several 
dated thresholds at different elevations. In accordance with their topographic elevation 
the sites are in turn connected with the shore displacement curve, the datings of which 
can be read from the axis signifying time. 

The previous curves for Askola presented by Tynni and Luho were basically construct
ed with the stratigraphic method where isolation horizons were connected with the as 
sumed ages of po!len zones. The chronological variety of pollen zones complicated the 
curves and led to difficulties in interpretation. These problems were further increased 
by morphological observations of ancient shorelines which at present are dated ha rdly 
at all by radiocarbon. 

The present shore displacement curves are streamlined due to the margins of error 
of 14C datings. Accordingly, shore displacement must be seen as a broader zone fa lling 
within the above margins . In accordance with radiocarbon datings the shore displace
ment curve or zone fo llows a chronology differing from normal calendar years and with 
its own problems of calibration. The method does not present minor fluctuations of 
water level. The mechanisms of isolation may vary considerably in different bodies of 
water and accordingly there may be severa l stratigraphic sources of error in co nnection 
with points of elevation. The material that is dated also presents a number of problems, 
e.g. small amounts of organic material , resedimentation and the presence of old calcium. 

The stratigraphic method can be applied in only limited a reas of land uplift and project
ing its results always lead to factors of uncertainty caused by the irregularities of land 
uplift. (cf. Nunez 1978a). 
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An advantage of the stratigraphic method is the Fact that at present it is the only avail
able means of shore displacement dating that can be applied to the Mesolithic and is 
reliable especially in areas of rapid land uplift (Finland-Proper, Satakunta and Ostroboth
nia). In the area of the Gulf of Finland the transgression of the Litorina Sea decreases 
the potential for dating in the later stages of the Mesolithic. Furthermore, there is no 
risk of archaeological and geological circular reasoning, as the datings are in accordance 
with absolute radiocarbon years. 

4.4. On the reliability of elevation data in Askola 

The chronological reliability of the occupation sites and find location depends on the 
precision of their leveling. At the time of Luho's studies the available Russian topo
graphic maps were based on turn-of-the-century military surveys where distances and 
elevations were given in sashens. Measurements in metres were in turn adapted from 
these. In previous studies of chronology Luho's levelings of a total of 17 sites in Askola 
sites were accepted as reliable (Nunez I978a; Siiriäinen 1969, 1981b). lt is however , 
difficult to assess or control Luho's elevations as we do not known the precision of the 
actual method of leveling applied. The available maps and documents of the Askola 
excavations do not show if the elevations were taken from official topographic bench
marks in the terrain or whether they were estimated from maps. 

The elevations of the find locations for shore displacement chronology are given in 
Table 2. This also includes the elevations of surveyed and identified sites. The eleva
tions are taken from the basic survey map and are reliable to within 2.5 metres. Uniden
tified finds are naturally without elevation data. In some cases the known elevations 
of stray finds can also be used. The presented elevations differ to some degree from 
those in Pohjakallio's survey, as ehe basic survey maps for the Askola region were re
drawn in the early 1980s. The locations and eo-Ordinates given by Pohjakallio have re
mained correct, but corrections of elevation contours may cause discrepancies . 

The actual lower limits of the sites may not necessarily be the same as the elevations 
presented in this connection. Lower limits of sites cannot be reliable defined without 
excavation or the use of pedochemical methods. The locations of finds of artefacts are 
defined from the basic survey map and the topographic elevation in these cases is de
rived from ehe lower elevation isobase. A number of locations contain finds from differ
ent elevations with possibly considerable chronological variability (e .g . nos. 48, 54, 96c 
and 106). 

The original location of the sites with respect to the water line must remain unsolved. 
Shore di splacement chronology is based on the assumption that dwelling sites were on 
the shoreline of the period in question thus providing a dating of the situation after 
which settlement had become feasible (terminus post quem). Part of the Askola sites 
were definitely located on river banks and their elevations may have considerably higher 
than the contemporary shoreline. The gradient of the Ancylus Lake is ca. 43 cm/ km 
and accordingly a distance of even 5 km projected in the direction of the isobases of 
land uplift causes a discrepancy of over 2 metres . Tidal change in water levels and the 
effects of storms may have caused sites tobe located at elevations higher than assumed. 

4.5. The Askola sites compared with the shore displacement curve 

In reality the shore displacement curve for Askola forms a zone with chronological varia
bility where the limits of error of the l 4C dates are at least ± 50 years . The stratigraph-
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ic method does not permit a higher degree of precision in dating . The sites and find 
locatio ns are marked on the shore displacement curve in Fig. 13. With the exception 
of the Kopinkallio quartz quarry all of the sites a re in connection with the regressive 
Ancylu s shoreline and the Litorina Sea. Excavat io ns of the Ko ivuni emi sites (93) re
vea led signs of a past transgression a nd Luho observed th at quart z a rt efacts and flak es 
were found beneath a layer of leached sand and depos ited shore stones. lt is possible 
that thi s site was fl ooded by the Ancylus transgress ion, but a similar situation may also 
have come about even during the regressive stage as the result of short- term osc illation 
of water level. I f the Koivuniemi site is contemporary with the transgression the cor
respo nding date would be as old as 9700 b.p., otherwise the probab le date is ca. 9000 b.p. 

The si tes of highest elevat ion are at 55 metres a.s.l. and can be dated to slightl y be
fore 9000 b.p. (cf. Nunez 1978a). There are three sites at 50 metres (nos. 57, 92 a nd 
102) that can be dated to ca . 8900 b.p. A long with the Koi vuniemi site the latter repre
sent the oldest Boreal period settl ement of Askola. 

A total of eight sit cs arc loca ted at ca. 45 metres a .s. l.(ca. 8800 b.p.) a nd as many 
as 22 sit es are found at a 40 metre elcva ti on indi cat ing th e tr ansitio n from th e Bo rea l 
to the Atlantic, ca . 8700 b .p . (Photo 2). 

The 35 metre level is still connec ted chro no logica ll y to the Ancylus Lake and this stage 
(ca. 8600-8500 b.p .) is represented by 14 sites a nd locat ions. 

The regressive Ancylus Lake stage, which al Asko la a ppea rs to cease at approximate
ly 30 metres a.s.l. and before the eustati c transg ress ion of the Litorina Sea, cannot be 
adequately accounted for in term s of local settlement. lt can be assumed that the tra ns
gress ion destroyed a num~er of sites from ca. 8400 to 8200 b .p. 
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Photo 2. Thc res icl e ntial basc arca of Silt a la (n os. 18 , 19. 21 . 22, 23) clating to the Ancy lus reg ression. Thc 
o ri gi nal shorc linc was in the immediat e vic init y of the fincls zo nc a t a n clcva tion of ca. 40 mctrcs above pres
cnt sea le vc l. Thc o nl y iclentifiecl fragm ent of bone frorn the arc a inclica tes sea ling. 

Photo 3. The Porvoonjoki ri ve r va ll ey at present. Yiew to the north from the rapicl s near sit e 38. Th e La te 
Mcsolithic fincl s of the area fo rm a co ntinuous zo ne a lo ng the shoreline of the periocl (30 metres a.s. l.) o n 
both bank s a s far a s the present -clay village of Askola. 

Sites and finds from 32.5 metres a.s.l. fall into a broad period from ca . 8200 to 6800 
b .p., at which time the shoreline of the Baltic remained at the same eleva tion in Askola . 
Temporary fluctuations may have caused disturbances in this period. Ten sites are known 
from the 30 metre elevat ion zone and can be dated either to the above-men tioned Iatter 
stage of the Ancylus Lak e or from ca. 6800-6500 b .p. (Photo 3). 

The yo unges t Mesolithic finds have been recorded at elevations from 27 .5 to 28 metres 
a.s.l and are from ca. 6500-6000 b.p., i. e . the end of the Mesolithic period. A problem 
in this connection is the possibility of the Litorina 11 transgression (see p. 38). 

T he numbers of sites recorded in th e shore displacement curve may be caused by ran
dom factors. Certain elevations may have been prospected and surveyed more thoroughly 
with an undul y !arge sample of sites as a result. The period of transition fro m the Bore
al to the Atlantic (40 metres a.s.l.) is espec ially prominent in the numbers of sites. 

The find s of Iowest elevation in Askola are from 20 to 25 metres a. s. l. corresponding 
chronologically to the Late Comb Ware period. For some reason these sites have not 
been connected with the Porvoonjoki River but the Ilol anjoki River flowing in the east
ern part of the region. lt appears that the Porvoonjoki River with its mouth and estuary 
to the south of the present Henttalankosk i rapids was abandoned a nd the Ilol anj ok i 
River became considerabl y more important for the sett lers of the Comb Ware period. 
Sig nifi cant sites in the Ia tt er region are Böle and Yävarsbacka in the rural commune 
of Porvoo and Honkaniemi in Askola (Äyräpää 1929; Edgren 1969; Ruo navaara 1985). 
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4.6. Chronological seriation of artefacts and sites 

The radiocarbon dated shore displacement of the area di scussed above places the sites 
into different chronological horizons in connection with the Ancylus Lake and the Lito
rina Sea . In the following the relative ages of the artefacts from the sites will be discussed. 

The leading artefact types of the so-called "Suomusjärvi culture" provide the basis 
for the relative chronology of the Mesolithic. These consist of the following : primitive 
axes or adzes, leaf-shaped slate points, globular mace-heads with coniform holes, quartz 
points with oblique blades and the Southern Finnish even-bladed adzes (Äyräpää 
1950a). The previously published chronological se riation by the author of the above ar
tefact types from Mesolithic sites of the whole of the coastal region of Finland showed 
that the earliest artefact group consists of primitive axes/ adzes and leaf-shaped slate 
points (8800-8000 b.p.), curved-backed gouges (8500-7500 b.p.) as weil as globular 
mace-heads with coniform holes (8500-8300 b.p .). The Southern Finnish even-bladed 
adzes and quartz points with oblique blades are dated to the Litorina Mesolithic, ca. 
7700-6800 b.p. (Matiskainen 1983, 1986, 1988 , 1989) . 

The ser iat ion of the Askola finds is presented in Fig. 14 based on the occurrence at 
various elevations of the find categories presented in Table 2. The diagram shows only 
the leading Mesolithic artefact types as according to Äyräpää (I 950a). 

The primitive axes/ adzes are found at elevations from 27.5 to 47.5 metres a.s.l. The 
lowest single find is from 22.5 metres. The curved-backed gouges appear somewhat later, 
at 43 met res a.s.1. A couple of leaf-shaped slate points have been found at elevations 
of 47 and 45 metres and they are commonly found at elevations ranging as low as 35 
metres. There are also single finds of slate points at lower elevations. The highes t eleva
tion at which oblique-bladed quartz points have been found is 40 metres, while the majori
ty of the specimens of this type are from 35-40 metres a.s.l. The only globular mace
head in the material was found at 32.5 metres a.s .l. An incomplete specimen of a cross
shaped mace-head was found at 35 metres in the yard of the local vicarage (50). The 
elevation horizon for the Southern Finnish even-bladed adzes is 35-32.5 metres. 

The artefact chronology for Askola, based on the elevations of finds, is in general 
agreement with the previously presented chronology for the whole of Finland. There 
are, however, certain discrepancies in the Askola material (Matiskainen 1989) . The 
chronological position of the primitive axes / adzes is clear. The type has been found 
in connection with the Antrea net , 14C-dated to ca. 9300 b.p. as weil as in the Mesolithic 
find material from the Risto la site in Lahti. At Askola the terminus post quem for the 
earlies t primitive axe/ adze find is ca. 8850 b.p . lt must be taken into account that frag
ments of ground and polished stone artefacts have also been found on sites at higher 
elevations and it can be assumed that the artefact type was in use since the earliest set
tlement of the region. The period of use of the axes/ adzes continues until the end of 
the Mesolithic, i.e. the period of settlement in the Porvoonjoki River valky in Askola. 

The curved-backed gouges appear in the material at an elevation of 43 metres, dated 
to ca. 8750 b.p. The most numerous find s of this artefact type a re in the 40 metre hori 
zon, the age of which according to results from Lake Aborreträsk is 8700 b.p. There 
are three separate finds of the artefact from later connections. The curved-backed gouge 
can also be regarded as an early artefact type, assuming that an unfini shed specimen 
of a gouge ot Onega green slat e found in connect ion with the Antrea find represen ts 
the type in question . Six of the gouges found at Askola are of green slate (see p. 27). 

The dating of the leaf-shaped sla te points is the same as that of the primitive 
axes / adzes, 8800 b.p. The points remained in use at sites located extending to the eleva
tion zone of 32.5 metres corresponding to 8500 b.p. There are al so indi vidual finds from 
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as low as 28 metres a.s.l. If the dating of the points to 8800-8000 b.p. is correct the 
finds of lowest elevation are from the end of the Ancylus regression (ca. 30 metres). 

1 n an earlier connection Siiriäinen (1981 b) has presented a comparison of the leaf
shaped slate points and the the oblique-bladed quartz points from Askola in terms of 
shore displacement chronology. The present results confirm Siiriäinen's observations, 
although both artefact types occur together in the 35 metre elevation zone . Siiriäinen's 
reference in this connection solely to sites excavated by Luho emphasizes the differ
ence. The dating of the quartz points in Askola mainly corresponds to results from oth
er parts of Finland and especially Southern Ostrobothnia (7700-6000 b.p.). 

The only artefact from Askola that can be interpreted as a globular mace-head with 
a coniform hole was found at an elevation of 32.5 metres and indicates a dating that 
is too young in comparison with corresponding results from sites in Southern Ostroboth
nia (Matiskainen 1989). 

The dating of the Southern Finnish even-bladed adzes is in agreement with results 
from Western Uusimaa. The 35-32.5 metre elevation zone falls into the Early Litorina 
period in Askola, but it must be noted that here the artefact type is no langer found 
in Late Litorina connections as is the case in Western Uusimaa (Matiskainen 1988). 

Discrepancies and contradictions in relation to chronological results from other areas 
of Finland are not unduly great. The outlining of the shore displacement curve demon
strated the problems and sources of error that may skew the chronological seriation 
obtained. The most reliable area for constructing shore displacement chronology is South
ern Ostrobothnia with a continually regressive shoreline and a fast rate of land uplift. 
In Eastern Uusimaa the dating of Late Mesolithic material is especially difficult due 
to the long-term stability of the Baltic. The precision of estimating elevations is also 
a source of chronologica l error. 

In the Porvoonjoki River valley running N-S the Mesolithic sites occupy an area ex
tending 10-12 km. The southernmost site is Henttala in the rural commune of Porvoo 
and the northernmost site is that of Yli-Hyrylä in Naarkoski in the commune of Pukki
la. The Iocations and relationship of occupied sites with the Porvoonjoki River can be 
investigated with the aid of a N-S sect ion of the area. This demonstrates the elevations 
and distances of sites and their relative chronology. Fig. 15 shows the sites in the catch
ment of the Porvoonjoki River. 

The gradient of the Porvoonjoki River between Henttalankoski and Vakkolankoski 
rapids is not steep . The Vakkolankoski rapids form the main fall in the river, a lmost 
9 metres. The signi ficance of this feature of the Iandscape for subsistence in the Late 
Mesolithic is a prob lern to be discussed below . With small variations the gradient con
tinues at a gentle slope from the Vakkolankoski rapids to the Naarkoski rapids in Puk
kila and the only steeper part is at the Hiirkoski rapids in Nalkkila. The present flow 
structure of the river has come about at a late stage and with the exception of the Vak
kolankoski rapids it has not had the same effect on the Stone Age environment (Niro
nen 1987). 

The regional and chronological clusterings of the sites are presented in Fig . 16 . The 
earliest stage of settlement was in vicinity of Kopinkallio and the pioneer stage may 
be divided into two phases (1, 11). Intensity of occupation increased around the 45 metre 
zone (III) with a new concentration of sites and finds around Suurisuo bog in the centre 
of the parish (IV). At the time of the transition from the Boreal to the Atlantic periods 
settlement continued in the Kopinkallio area (V) and also at Suursuo (VI}. At thi s time 
a new cluster formed at Siltala in Vahijärvi (VII). The settlement of the last srage of 
the Ancylus Lake located in the 35 metre zone may also contain later Litorina sites . 
The cluster of settlement at Kopinkallio extended to the north to the Porvoonjoki River 
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which was in the process of formation at the time . The settlement in the present parish 
centre area also continued (XI) . 

The Litorina sites form two clusters at 32 .5 metres a .s. l. The youngest phase of set
tlement formed in the area lying between Vakkolankoski and the present parish centre 
(XIII) as weil as in Nietoo (XII) to the south of the rapids. 

The chronological changes in the sites are seen in Figs. 17 a-f. The more rapid changes 
in the environment in the Ancylus stage led to a recurrent need to relocate and long
term occupation was not possible . lt was only in the stagnatic Litorina period that set
tlement appeared to have become more permanent on the bank s of the river flowing 
into the sea. 

4. 7. Litorina II ? 

Earlier studies identified a total of four transgressions of the Li torina Sea (Litorina 1-
IV) and positive observations of these are available for the area of slow land uplift of 
Southern Sweden (Bergl und 1964; Digerfeldt I 975). Changes in sediment stratigraphy 
and diatom facies as weil as observations of ancient shorelines have sometimes been 
interpreted in Finland as indications of several transgressions (e .g. Hyyppä 1935). 

The stratigraphic shore displacement chronology based on radiocarbon dates is not 
weil suited to insignificant isolated phenomena. The shore displacement curve form s 
a broad temporal zone where short-term fluctuations of water-level are without sig
nificance. Eronen (1974) streamlined and "straightened out" the transgressions from 
the previous curve for Litorina shore displacement. G lückert ( 1976) still mentions the 
separate phases of the Litorina Sea, although they cannot be veri fied stratigraphically. 

There is however a certain discrepancy in the Askola material that awoke the interest 
of Luho (1958) and Tynni (1966) . The sites of Siltapellonhaka (no. 48) at 28 metres 

Fig . I 7a- f . Distribution o f simultaneous poinls of settl emenl in Askola with reference to the ch ro no logica l 
ho ri zons o f settlemenl. 
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a.s.l. and Mattila, Nietoo (No. 6) at 29 metres are situated below Early Comb Ware 
sites at elevations from 30.5 to 31 metres a .s.l. Luho (1967) states that the Mesolithic 
sites excavated by him were affected by a transgression ("sehr stark ausgewaschen"). 
The Early Comb Ware site of Gammelby (elevation 29-30 metres) in Lapinjärvi in East
ern Uusimaa is quite probably accompanied by a Preceramic site located at a lower ele
vation in the immediate surroundings (Luho 1958). 

e 

8500--6800 b.p. 6800-6000 b.p. 
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The ceramics from the sites mentioned corresponds to Äyräpää's style l: 1 a, the o l
dest ceramic industry in Finland on the basis of sty li st ic criteri a. The Early Comb Ware 
from Henttala is of style I : 1c and thi s site is already at a lower elevat ion of 26- 28 metres 
a.s .l (Luho 1946, 1958; Edgren 1969). 

The irregularities of elevation of the Ea rl y Comb Ware sites were explained by Luho 
(1958) in terms of the Litorina II transgression. According to Tynni, L II can be dated 
in Askola to the VII/Vill zone boundary. In the stratigraphy of the Porrassuo bog there 
are indications of a tra nsgress ion in the diatom flora situa ted above L I. According to 
the present chronology the climax of the transgression was arou nd 6300 b .p. and the 
ensuing regression had lowered the sho reline from 31 met res a.s. l. to 26 metres by ca. 
5700 b .p. (see Fig. 7) . 

lt is difficult to demonstrate the LII stage or o ther possible later transgress ions. T his 
would require a thorough geo logical study of Askola, or preferably Vehkalahti to the 
east, where land uplift conditio ns for the stud y of transgressions a re mo re favourabl e. 
The question of the L II transgression must rema in open, but we must not di srega rd 
Luho's observations of flood ed Mesolithic sites. The materia l of the sites studied by 
Luho can be classed into the Litorina Mesolithic , e.g. with reference to the oblique bladed 
quartz points. These sites cannot thus be from the lowest elevations of the Ancylus regres
sion, subseq uently affected by Litorina eustasy . lt is possible, however, that a trans
gress ion may have occurred aro und 6000 b .p. , but it would have hardl y extended as 
high as 30 metres a.s .l. Accordingly, the Early Comb Ware sites were located o n ri ve r 
banks a nd were not in direct contact with the form er sho reline. 

Soviet archaeologists of the Leningrad region have ca rri ed o ut studies of the Häyryn
suo bog in Viipuri (Vyborg) and the Suursuo bog in Säkkijärvi (Kondratyevo) under 
the direction of Dr. P .M.Dolukha nov. These sites have been studied previously by H yyp
pä ( 1935). There are preliminary iso lat io n datings of both sites a nd the di a tom strat ig
raphy of the Häyrynsuo bog clea rl y indi cates a second transgression of the Litorina Sea 
ending around 4600- 4500 b.p. on th e basis of radiocarbon dating. (P.M.Dolukhanov, 
perso nal communication) . A ce rtain di sc repancy lies in the fact that H yyppä gives the 
elevat io n of Häyrynsuo bog as 16-1 7 metres a .s. l., which is a lso the elevatio n given 
by Äyräpää (1925) for the occurrences of style I: 1 Comb Ware at the Häyrynmäki sit e. 
This may suggest the possibility of L II a lso in the Asko la area where land uplift is weak. 
On the other hand , Digerfeldt ( 1975) has presented datings of a transgression of con
siderable magnitude that correspond to the radiocarbon datings from Häyrynsuo bog 
a nd Tynni 's (1966) assessed dat ing of L II to the VII / Vill zone boundary corresponds 
to a dating o f ca. 5000 b.p. 

4.8. Radiocarbon datings from sites in Askola 

During the most intensive period of research in the 1940s and '50s, Luho did not fil e 
or record the documents of hi s excavat ion . The on ly avai lab le arc hi ve data consists of 
the catalogues of finds recorded in excava tion uni ts fo r the main cata logue of the Na
tiona l Museum of Finland. Along with quartzes and ston e artefacts Luho a lso co llected 
charcoal, often desc ribed as "charcoa l from square ... " o r "charcoal from a hearth 
in sq uare ... " This was hardl y haphaza rd, as Luho's 1956 di ssertation refers to the radi
ocarbon datings of the Star Carr site. 

In 1983 a number of radi ocarbon datings of the cha rcoa l find s we re ca rri ed out. At 
that time the material had been in storage in the National Mu seum of Fin land for abo ut 
30 yea rs. The result s, li sted below, co nta in no Mesolithic datings: 
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The estimated shore di sp lacement datings of the sites are given in brackets . 

No. 44, Yanha-Klemett i H el- 17 14 5480 ± 120 (ca. 8800 b.p .) 
No. 45, Urheilukenttä H el-17 15 1620 ± 140 (ca. 8800 b.p .) 
No . 98, Keturinm äk i Hel-1723 1330 ± 130 (ca. 9050 b .p .) 
No. 103, Ra h kaiss uo (1) H el-17 11 27 10 ± 100 (ca. 8900 b.p .) 

-))- ( 1 I) Hel-17 12 1930 ± 130 (ca . 8900 b.p.) 
- »- (III) H el-1713 1830 ± 140 (ca. 8900 b.p .) 

Yli-Hyrylä, Pukkiia (1) Hel-1736 5030 ± 110 (ca. 8800 b.p .) 
-»- (II) Hel-1 732 470 ± 120 (ca . 8800 b.p .) 
-»- (III) Hel-1738 1250 ± 120 (ca. 8800 b.p.) 

lt appears that the only spec im ens of Stone Age cha rcoal are Hel- 17 14 and Hel-1 736 
a nd even these samples are yo unger than the Mesolithic with datings falling into the 
TypicaI Comb Ware period. 

The remaining charcoal sampies a re most probab ly ev idence of ea rl y a nd later farm
ing in the region. C harcoal mi xed in the so il in connection with burn-beating and clea r
ing has subsequently come to light in connection with Mesolithic find s . On the other 
hand, the co ntamination of the samples in storage must a lso be taken into account as 
a possible source of error in dating. 

Hel-1711 corresponds to the Bronze Age and Hel- 17 I2 , 17 I3 and 17 15 are from the 
period of intensive cui tivation in the Early I ron Age (Donner 1984; Toionen 1985; ZveiebiI 
& Rowley-Co nwy 1984). H el -1 723 a nd 1738 are from the Midd le Iron Age. As men
rio ned a bove, excavations of Mesolithic sites have al so revea led ce ramics that can be 
dated to the ea rl y stages of farming and culti vation in the Asko la regio n (see p . 27) . 

S. THE OSTEOLOGICAL REFUSE FAUNA OF TH E ASKOLA REGION 

5.1. On taphonomy and thc st.udy of refusc fauna from archaeoiogical contcxts 

The occupation layers of Sto ne Age sites in Fi nland usuall y contain fragments of burnt 
bone, preserved eit her as !arger pieces that can be co ll ected or in ext remely small frag
ments. Burnt bone is not necessa ril y found in connect ion wit h hearths a nd it appears 
that the fragments were spread and ground into the so il by humans o r dog . Due to high 
temperat ures the size of the fragmc nts has reduced by up to 25 % a nd ehe organic calci
um has changed into inorganic form. T he acidic podzo l so il s of Finland rapidly break 
up unburn t organic materi a l such as bone into mineral s and thi s mate ri a l can only be 
traced with pedochem ical methods such as phosphate or ca lcium analysis. Preserved 
fragme nts of burnt bone may permit the identification of species, although only less 
than 10 fJ/o of fragments co ntain iden tifiable elements (Forsten 1972; Forteliu s 198 1). 

Th e overall range of Stone Age game has been known si nce the ear ly years of the 
20th century when Herlu f W inge, a Danish zoologist , ca rri ed o ut analyses of burnt bone 
from Pihtipudas in Savo and the Jett böle site in the A land lsla nds for Julius A ili o's 
d isse rt at ion on the Fin ni sh Stone Age (1909). lt was o nly in the 1970s that osteological 
material with its numerous problems of identification became a subject of interest again . 
Forsten' s (1972) stud ies wit h a nalyses of the majority of Luho' s excavated bone finds 
had most bea ring o n the Meso li t hi c ( see a lso Forsten & Blomqvi st 1974; Forsten & A l
honen 1975). The refuse fauna of the Hietaniemi site in Luopioinen, ana lyzed by Blomq
vist (M iet tinen 1980), is partly of Mesolithic date. Mikael Forte liu s carried out hi s fir st 
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archaeo-osteological analyses in the late 1970s (Rauhala 1977; Kokkonen 1978) continuing 
his work in the early 1980s with analyses of a significant body of material in the co llec
tions of the National Museum of Finland (Fortelius 1981; analysis results in the archives 
of the Bureau of Prehistory) . These results have been presented by Siiriäinen ( 1981 a, 
1982) in his studies concerning Stone Age economy (see also Taavitsainen 1980, Edgren 
1983; Hiekkanen 1984). 

With reference to the taphonomy of archaeological refuse fauna Stone Age studies 
in Finland have repeated as something of a cliche that only burnt bone material has 
been preserved as evidence of the diet of Stone Age man, although bone a rtefacts have 
also been preserved in inorganic connection (e.g. Taavitsainen 1980) . 

The preservation of bone in so il s appears to be dictated by its location in the differ
ent horizons of the podzol. Excavations of the Comb Ware site of Naarajärvi in Piek
sämäki (ca . 5000 b.p.) permitted the author to observe a number of fea tures that ex
plain the factors of preservation with more detail than hitherto discussed in st udies 
(Matiska inen & Jussila 1983) . Burnt bone is best preserved in the C horizon, located 
below the enrichment horizon in podzol. This is a result of pedochemical processes a nd 
the differing degrees of acidity of the soil hori zo ns. Burnt bone contains !arge a mounts 
of calcium phosphate, apatite, which tends to be enriched below the B horizon, where
as Fe a nd Al phosphates are bound as film to the surface of mineral grains. Phosphate 
analysis specifically searches for the latter phosphates. Fig. 18 presents the percentua l 
degree of preservation of the bone material from Naarajärvi in the various soil hori zons. 
The presence of burnt bone at the site is not solely the result of the chance occurrence 
that bone material in contact with fire is completely preserved. The podzolification of 
the soil subsequent to the end of occupation destroyed at first all of the organic bone 
material and in the course of time most of the burnt bone as far as the B 2 horizon . 
The vertical location of bone fragments or their secondary deposition due to human 
action, dogs or trees felled by wind are the main factors in bringing about the selection 
of material for archaeological analysis. The Naarajärvi site presents an analogy for the 
sites of the Askola region, but we must also take into account the earlier da tes of the 
Askola sites and the consequently longer period for the destruction of bone in the soils. 
On the other hand, acidic podzol began to develop actively in Finla nd only with the 
onset of the Sub-Boreal period. 

The following summary of processes related to the taphonomy of bone material in 
Finnish conditions can be presented (cf. Grnnnow 1987). 

butchering site and methods used; selection of bones transported to the dwelling site 
utili zation of bone; artefacts, diet, marrow etc. 
bones consumed and used by dogs and other carnivores 
the burning process of bone, i.e . intentional or unintentional burning (diet , hygiene, 
magic etc.) 
physical deposition; vertical movement in the soil 
chemical destruction. 

Factors independent of taphonomy: 

precision of excavation and collection 
- Stone Age game species 
- degree of identifi a bility; occurrence of characteristic features in the material. 

Under favourable conditions with the preservation of bone it is poss ible to estimate 
minimum numbers of game killed (Grnnnow 1987) . Burnt bone itself indicates only the 
qualitative range of species utili zed. According to Fortelius {1981) est imates of mini-
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Fig. 18. Percentual cl eg ree o f preservation of burnt bone in different soil horizons a t th e Naaraj ärv i site , Piek 
sämäki (Matiskainen & Juss ila 1983). 

mum numbers of individuals rely mainly on the principle that the more mixed the mate
rial, the larger the difference between the original number of individuals and the theo
retical number as represented by the mixed " burnt" bone material of Finland. This sug
gests that counts of minimum numbers of individuals are unrealistically small in rela
tion to the actual periods of Settlement and occupation. 

Recent studies by Binford (1978 , 1981) have greatly increased the scope of archaeo
osteological methods . Binford carried out studies of the one-sided utilization of Ran
gifer by Alaskan eskimos from an ethnoarchaeological perspective with interpretations 
of anthropogenic remains of butchering activities. Binford's minimum number of in
dividuals (MNI) and modified general utility index (MGUI) may also be applied in Fin
la nd, for example in connection with organically preserved Rangifer fauna from Medi
eval Lapp sites. However, these methods are not suited for the study of Mesolithic re
fu se fauna due to the limited selection of bone material. 

5.2. The refuse fauna of Asko la 

The "burnt " bone material of Askola was collected mainly in connection with Ville 
Luho 's excavations. Table 2 lists the sites where osteological material has been preserved 
and found (marked with the letter Ä). Fragments of bone have also been found in sur
veys of the area (sites 43, 46, 111, 147), but they are mainly of small size and are not 
of osteological interest. The excavated finds of bone from Askola are fewer in number 
in comparison with other excavations by Luho (1967) elsewhere in Finland. The reason 
for thi s may be the small a reas uncovered as weil as the lack of detail in excavation. 
Of the Askola material only the bone finds from the Rahkaissuo site could be used in 
Forsten's (1972) analysis. Here the amount of bone material recovered amounted to 
182 g according to Luho . A total of 175 Fragments were collected from the Toppinen 
site (47) and 122 Fragments from the Siltapellonhaka site (48). A larger amount of os
teo logical material was recovered from the Hentta la site, included in Forsten's (1972) 
analyses of refuse fauna from Mesolithic sites. 

For the purposes of the present study all of the osteological material from Askola 
was selected for study . The analyses were commissioned by the author and carried out 
by Mr. Jukka Jernvall , cand.phil. Material permitting identification of species was found 
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from 13 sites, including Rahkaissuo (103) and Henttala in the rural commune of Por
voo, both previously studied by Forsten ( 1972). The analysis of material from the Sil
tapellonhaka site (48) now included also the Early Comb Ware occupation horizon . The 
results are given in unabbreviated for in Appendix I. The blank museum catalogue refer
ences indicate bone finds without identifiable fragments. The Askola material is limited 
and problematic even in Finnish conditions, but the results, albeit limited, shed some 
light on the hunting strategies of the Mesolithic in the area. 

The results of the osteological analyses by site are presented in Fig. 19. The sites are 
listed in chronological order from the Ancylus to the Litorina Mesolithic. The youngest 
item in the !ist is the partly (?) Early Comb Ware bone material from the Siltapellonha
ka site (48). The table lists the identified species and numbers of bone fragments. There 
are 19 classes of species, including 10 mammal species. In accordance with the classi fi
cation Carnivora sp. and Mammalia sp. are Iisted separately and of the individual ord
ers Artiodactyla sp. According to Jernvall, Phocidae consists so lel y of Pusa hispida 
Schreb. and in three cases it was possible to determine the actual species on the basis 
of skull bones . There are no identified bones of Halichoerus c,ypus Fabr. or of Pagophi
lus groenlandicus Erxl. Of the fishes the only species identified is Esox lucius (L.) and 
the identified families are Salmonidae sp. and Cyprinidae sp. The remaining fish mate
rial has been identified at the level of classes, Teleostei sp. There is a single observation 
of fowl (Anatidae sp.). 

The Askola material also contains three species that have not been hitherto observed 
in refuse fauna from Stone Age contexts in Finland, Sus scrofa L., Capreolus capreolus 
(L.) and Lutra lutra (L.). Sus scrofa is mentioned by Ailio (1909), but this observation 
from Pihtipudas is marked with a question-mark indicating that it was not known whether 
the boar was wild or domesticated . With the exception of otter, wild boar and fore st 
deer are indicators of the warmer climatic period and they have subsequently disap
peared or have ben hunted to extinction in Finland . Other land mammals are the usual 
Alces alces (L.), Castor Jiber (L.), Lepus sp. (timidus?) and Ursus arctos L. lt is tobe 
noted that there are no observations of Rangifer tarandus (L.) in the refuse fauna. 

The information provided by the analysis contains a number of limitations . Fortelius 
(1981) has presented highly critical views of the possibilities of interpretation. Accord
ing to him the primary results do not answer the question of "what animals were eaten 
by the inhabitant s of the site" or even the question of "what bones were recovered" 
but only "what bones has the analyst been able to identify with the available methods". 
In any case there mu st be some congruence between the original diet and the res ult s 
of analysis, i.e. at leas t the identified species were hunted and eaten. Conve rsely, the 
lack of a spec ific spec ies does not prove that it was not hunted. Thus, it is not possible 
to outline the ove rall hunting strategy solely on the basis of th e identified spec ies li sted 
in the table mentioned. The scope of information mu st be broadened to include the 
Post-Glacial biotope of the whole area and the opportunities it offered for man (see 
Chapter 6.2.). 

The various part s of the skeleton of the game animals are of obvious significance 
for the final result s of osteological analysis. A review of the identification of the bones 
of the three most numerous mammal spec ies in the material, elk, seal and beaver clea rl y 
indicates the bones that have been identifi ed in the largest number of cases (see Appen
dix 1) . The most surprising result in thi s connection is that 22 out of 34 identified speci
mens of elk bones (76 %) in Askola are of the side hoofs (phalanx) or the metatar
sus/ metacarpal (see Forsten 1972). The easy identificat ion of these bones with their special 
features cannot be the sole explanation for this and we mu st take into account the pos
sibility that for some reason the elk hoofs separated from the ankles came into contact 
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with fire more often than other bo nes . The preparation of thi s part of the carcass with 
its meagre nutritional value is ha rd to understand as it probably has li ttle dietary val ue. 
The bones in quest io n may be re la ted to ritua l practi ces in hunting magic . In connec
tion with the refuse fauna of Li lj endal, Rauhala (1977) quotes Olaus Magnus' (1555 ) 
accou nt of hunting magic in the A rctic, which deserves tobe mentioned in thi s connec
tion : 

" The inhabitants of the North, no t wishing to appear befo re their gods empt y- ha nded, 
bri ng th em as sac rifi ces the bones of animals of the forest, !arge whales and fish they 
have ca ught. These bones a re not burned by them in summer (so as not to appear to 
mock sunlight a nd warmth), bu t onl y with the onset of the ha rsh winter do they burn 
them assembled together in ho no ur of their gods and beli ev ing th at with this sac rifi ce 
they can sho w the respect req uired of th em." 

In con nect ion with sea l the above-menti o ned bon es are no t as prominent in the mate
rial as in the case of elk . Nevertheless bones from below the a nkle a mo unt to ca. 53 °10 
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of the material. In the material from the Kvarnbacken site in Liljendal these amount 
to ca. 47 OJo. On the other hand, in the remains of beaver phalanx and mt/ mc bones 
do occur in any proportion differing from other parts of the skeleton. Accorclingly, 
beaver would thus appear tobe under-represented in the material. In the case of Askola 
it appears that the relative proportion of phalanx ancl mt/ mc bones correlates with the 
size of the mammal in question. As demonstrated by Fortelius (1981), only small solid 
Fragments remain identifiable. The !arge number of identified bones of pike is due to 
its well-preserved and easily identified teeth (dentale). 

Thus, at least in the case of Askola percentual estimates of the total amount of iden
tified bones clo not reflect the intensity or clegree of specialization of hunting (cf. Siiri
äinen 1981 a, 1982). The results can only suggest the conclusion that of the mammals 
the most huntecl species were seal, elk, beaver and hare ancl that the cliel also inclucled 
dogs. The fauna does not appear to differ to any great clegree from the mammals hunt
ed at presented. 

The chronological distribution of the various species at the sites inclicates that the 
oldest sites, Hopeapelto (no. 92-2 fragments) ancl Rahkaissuo (no. 103 - 12 Fragments), 
may have been locations of a community specializing in the hunting of seal, at least 
on the basis of the fact that the material contained no bones of terrestrial mammals . 
In the beginning of the Atlantic period elk ancl beaver are introduced into the mammal 
fauna alongside seal. The sites of Toppinen (47), Ahlstedinpelto (46), Kotopelto (21) 
and Ruoksmaa, Taka-Piskula (107) are all dated to the beginning of the period (ca. 
8700-8600 b.p.). lt must be taken into account, however, that the material from the 
Ruoksmaa site contains Bronze Age ceramics in acldition to Mesolithic artefacts and 
the fauna may also be of Bronze Age datc (Meinander 1954). The sites of Haiti (93a) 
and Henttala in the rural commune of Porvoo are from the end of the Ancylus Mesolithic 
and the faunal species recovered are very similar to material from Early Atlantic period 
contexts. In the Litorina Mesolithic the elk-beaver-seal-fish economy continued and the 
Early Comb Ware occupation horizon of Siltapellonhaka does not appear to differ from 
the above. The "new" species of the refuse fauna are also dated to the Atlantic period . 
Capreolus founcl at Ruoksmaa may of course be of Bronze age date. Sus scrofa has 
been found at the Late Mesolithic site of Siltapellonhaka and Lutra lutra at the Tal 
likäärö site which is of the same period. These sites also providecl the largest amounts 
of identified refuse fauna in Askola. 

5.3. Comparisons of tile ostcological material of Askola with refuse fauna 
from other Mesolithic contexts in Finland 

Archaeo-osteological analyses of Mesolithic refuse fauna prior to the present study have 
been carriecl out by Forsten (1972) ancl Fortelius (Siiriäinen 1982) . A total of 10 s ites 
were investigated ancl the results are presented in Fig. 20. The species are presented ac
corcling lo identified bone Fragments ancl the sites are listecl chronologically from the 
Ancylus to the Litorina Mesolithic. The dating of the sites is based on stratigraphic shore 
displacement chronology (Matiskainen 1983). 

The refuse fauna of Askola is highly similar to corresponding Mesolithic contexts 
in Finland. The olclest sites considered are Pisinmäki in Kerava and Paltamo Kaarre, 
1:-oth dated to ca . 8500 b.p. (Siiriäinen 1978, Matiskainen 1983). The sites of Halme
Hietarinta in Honkajoki and both sites in Alavus date to ca. 8200 b.p. (Salomaa & 
Matiskainen 1985). The sites in question are from the beginning of the Atlantic period. 
Rasi in Alajärvi, Ylijoki in Kuortane ancl Topee in Kurikka are all from the beginning 
of the Litorina Mesoiithic (ca. 7700- 7200 b.p.). Large amounts of Corclecl Ware have 
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been fo und at the Topee site and the Fauna may thus be of two distinct periods. There 
are no find s of Mesolithic artefact types from the Pukkila site in Salo, but its elevatio n 
indicates a dating of ca. 7000 b.p. The site of Tarvaala in Saarijärvi cannot be da ted 
o n the bas is of shore di splacement, as it is connected with a n inland la ke. Finds of leaf
shaped slate points and o blique bladed quartz points suggest datings to both the Ancy
lus and Litorina Mesolithic periods (Luho 1967). 

Compar iso ns of the chro nologica l occurrence of game species between Askola a nd 
sites from o ther parts o f the country show that a long with fi sh, sea l was the most hunt
ed species. The Pisinmä ki site in Kerava, dated to the tra nsition from the Borea l to the 
At la nti c pe riod , provided finds of sea l a nd beaver with the exclusion o f elk, which is 
a lso the case in the refuse fa una fro m Ha lme- Hietaranta and Rantalanvai nio. At Vas ik
kahaka a nd Palta mo Kaarre the fa una is dominated by elk and beaver. As demonst rat
ed by th e Askola finds, the Litorina Meso lithic of Fin la nd in general is dominated by 
a n elk , sea l, beave r-type fa un a. 

Explanations for this phenomenon must first ma ke reference to the hi sto ry of fo rests . 
T he o ne-sided pine / bi rch flora of the Boreal per iod was a suitab le bio tope for elk a nd 
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beaver, but spec ifically fa vourable conditions for beaver came about o nl y wit h the in 
creased range of deciduous trees in the beginning of ehe At lantic period. Assuming th a t 
the climate of the Boreal period can be compared to the snow and Frost situation of 
our present winters, the warmer Atlanti c period signified a considerable improvement 
in the a mount of winter nutrition for elk with a possible signifi cant increase in elk stock . 
Also the rapid emergence of dry land in the Ancylus regress ion stage increased the terri
tories of terrestrial mammals with corresponding changes in ehe environment of sea l. 
At thi s stage the relict sea l stocks of Lakes Saimaa and Ladoga were isolated with iso la
tion occurring a lso in other !arge r inland lakes. The Tarvaala site is in the in land where 
sea l hunting was 1101 even possible. Siiriäinen ( 1982) has observed that a lso ehe P a ltamo 
Kaarre site may be a ri ver ba nk occupat ion of later dat e tha n the Ancylus Lake. 

The s it e of Ristola in Lahti has been estimated as the o ldest Mesolithic dwelling-site 
in Fin land . Its elevation places it on ehe highest transgression shore of the Ancylus Lake 
with a co rresponding dating of ca . 9200 b.p . (Edgren 1984). The refu se fauna o f Ri sto
la does not contain any bones of seal and consists of elk , beave r and fish. However , 
the Mesolithic occupation layer of Ri sto la has been strongly contaminated by later Corded 
Ware occupation and the osteolog ica l material strongly indicates typical inland fauna 
or the la tt er period. On the bas is of the artefacts recovered in connect ion with th e An
trea net find, elk was definitely pa rt o f the ava ilable mamm a l fauna as ear ly as the end 
oft he Bo rea l period and acco rdingly elk was hunt ecl from t hc bcginning o f the Meso lit hi e 
o nwa rds. 

6. THE MESOLITHIC SU BSISTENCE ECONOMV AND SETTLEMENT SYSTEM 
OF ASKOLA 

6.1. Stone Age subsistence economy in Finland 

lt was o nl y until the ea rl y 1980s that the problems of Stone Age econom y could be ad 
dressed in an y comprehensive ma nner in Finnish archaeology. This was due ma inl y to 
ana lyses by Mikael Fortelius o f os teo log ica l material from archaeolg ical contexts. The 
cent ra l studies conce rning Stone Age subsistence economy have been published by Sii 
ri ä inen (l 98 l a, 1982). In these co nnect ions the overall cultural eco logy of ehe Stone Age 
is discussed , but specifi c details re ferring to th e Mesolithi c ca n be co mpared with event s 
in Askola. Zvelebil' s (1981) studies co ncentrat e o n period s foll owing the Mesolithic, 
but the mcth od of catchm ent a na lysis app li ed by him a lso sugges ts approaches to th e 
hunting strateg ies of the Porvoonjoki River va ll ey. 

In Siiri ä inen 's (198 \ a) di scuss io n of hunting strategy the ma in problem is distinguish
ing specia li zed a nd unspec ia li zed hunting on the basis of recovered re fu se fauna . In th e 
presented models conclu sions regarding econo m y are linkecl to the Post-G lacial mi gra
tion of Settl ement int o Finland, the developme nt of the natural env iro nment and d is
rupti o ns of eq uilib ri um in hunting . 

Fig. 21 presents a schema ti c diagram of the va rious em phases of hunting in the ea rl y 
Post -G lacial periocl accorcling to Si iri ä inen (A). A lso includecl are specific deta il s that 
appear to be proba ble in the li ght of the refuse fauna from Askola (B,C). The diagra ms 
show the qualitative shi fts of hunted spec ies in the subsistence eco nom y in relation to 
chrono logy. Briefly stated, S iiri ä ine n maintains tha t hunting was unspec iali zed in the 
Borea l period concentrating o n !arge mammal s, mainly elk . Fro m the time of migra tion 
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Fig. 2 1. lnt en sit y of hunting of different species of game in the Mesolithic (see 1ex1) . 

onwards the population appears to have adapted to marine and inland lake hunting and 
fishing, in which connection sea l was also a central item. Due to over-kill the elk and 
bear stocks diminished by the end of the Boreal period and hunting strategy changed 
with a greater reliance on seal. The increase of the seal stock and especially the spread 
of Pagophilus groenlandicus into the Baltic in the beginning of th e Litorina period led 
to further specialization with respect to seal. This process culminated in the Comb Ware 
period and began to show signs of decreasing in the beginning of the Sub-boreal period 
around 5000 b.p. 

Chronological comparisons of refuse fauna from Askola as weil as other parts of 
Finland do not , however , !end unequivocal support for this view. lt must of course be 
taken into account th a t the archipelagic hunting conditions of the area in the beginning 
of the Boreal period were hardly favourable for the hunting of te rrestrial mammals and 
a more profitable source of biomass was provided sealing along with fishing. This is 
indicated by the emphasis of Phocidae in th e faunal remains from the Hopeapelto and 
Rahkai ssuo sites (Fig . 19) . The Pisinmäki site in Kerava, dated to the end of the Boreal 
and the beginning of the Atlantic period al so demonstrated a spec iali za tion in sealing 
(Fig. 21). In the region of Ostrobothnia the overall configuration of hunting in the At
lant ic period does not differ much from that observed in Askola. During the Mesolithic 
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the coastal and inland lake sites appear to differentiate in the use of their specifi c bio
topes and this di vision is clearly indicated by the refuse Fa una . The hunting strategy 
acco rding to Siiriäinen is unspeciali zed . By way of a nalogy elk was also hunted in the 
Boreal period, but the chronologically earli est finds in the re fu se Fauna are from as late 
as the beginning of the Atlantic period. 

A major stage in the differentiation of coastal and inla nd lake hunting is the iso lation 
of the !arge inland lakes (Näsijärvi, Päijänne, Saimaa and Ladoga) from the Ancylus 
La ke in the beginning of the Atlantic period around 8500 b.p. (Matiskainen 1987) . In
land lake conditions had developed in the upper reaches of these lakes already before 
their final iso lation. lt can be ass umed that the uni form course of development changed 
at this time and with the exception of Lake Ladoga sealing ceased to be of major im 
portance in the economy. Of the inla nd sites, the re fuse Fauna of Luopioinen in Hieta nie
mi contained seal bones. A leaf-shaped slate point suggests the Ancylus Mesolithic as 
the earli es t stage of occupation at the site (Miettinen 1980) . Seal has also been identi fied 
at the Kapakkamäki site in Sulkava on Lake Saimaa (dating ca. 5000 b.p .). On the oth
er hand find s of seal are very common in the refuse Fauna of the Lake Ladoga area 
(e.g. Otsoinen in Sortavala andin Kaukola; Heikki Teräväisen rantapelto, Pekko Iivosen 
rantapelto, Tiitunmäki and Yille Pessin Lavamäenpelto ; Pälsi 1915; analyses by M. For
telius) . In the inland (C) unspecialized hunting reli es on elk a nd beaver. To a lesser de
gree forest deer (Rangifer tarandusfennicus Lönnb.) and bear provide additions to the 
diet a longside intensive fi shing . 

In connection with the coastal sites (B) there appears to have been a hunting equilibrium 
between elk, sea l and beaver from the beginning of the Atlantic period to the adven t 
of Comb Ware . H unting is unspeciali zed and there is no variation in the mater ia l in
dicating significant changes or specia li zation. lt was only in connection with the ceramic 
innovation of the Comb Ware period that opportunities arose for speciali zat ion in seal 
hunting, the over-kill of seal and the sto rage of blubber fo r trade and exchange (Siiriä i
nen 1981a; Edgren 1983). 

6.2. Resources and opportunities 

An outline of the paleoenvironment provided indicat ions of the nature of the biologica l 
catchment of the Porvoonjoki River valley in the early Post-glacial (see p. 10). The Flora 
and Fauna of the environment were the basis of subsistence for Mesolithic settlement 
and had tobe adapted to also with respect to long-term change. The available resources 
permit a n estimate of the specific opportunities for human activity in the area . Site
catchment analysis offers a method for the interpretation of these factors (Zvelebil 1981 ). 

The starting-point of catchment analysis is von Thünen's early-l 9th century econom
ic model where spatial organ ization considered the distance factor in depth by using 
a normative model of land-use. When a certain distance is reached the expenditure of 
energy exceeds the benefits of collecting energy (Zvelebil 1981 ). 

This seemingly consistent model is nonetheless difficult to apply to archaeologica l 
material. The main questions are estimates of the size of the catchment, reconstruct ion 
of the paleoenvironment and assessments of the available game resources . The extent 
of the area utilized varies under different conditions from 5 to 25 km. Time can also 
be used to estimate the size of the area, for example by measuring the distance walked 
in 2 hours taking into account natural barriers and obstacles (Zvelebil 1981). 

In the case of Askola the problems of the method are compounded to such a degree 
that, strictly adhered to, site catchment analysis cannot reveal the specific details of the 
utilization of the environment. The paleoenvironment differs from present conditions 
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to such a degree that the total energy potential of the prehistoric biomass can no longer 
be estimated. The biotopes of the game spec ies were completely different from present 
day conditions and the beaver or fish stocks of grown-over and isolated lakes and ponds 
can no longer be evaluated as their original area is not known. Due to seasonal migra
tion the numbers of seal that gathered in packs at the estuary of the Porvoonjoki River 
cannot be estimated with any precision. There may be better opportunities for applying 
catchment analysis in areas where recent natural conditions correspond to the prehistoric 
environment, e.g. in Kainuu and Lapland . 

In terpreta tions of refuse fauna gave certain indications for outlining resources and 
possibilities and the structure of sett lement. On the whole, Mesolithic settlement in Askola 
was stab ile in nature . In long-term development there is only one significant boundary 
that may be of importance for prehistoric adaptation, viz. changes in climate, forests 
and marine conditions from ca. 8700 to 8500 b.p . The question arises of what effects 
these relatively dramatic changes had on human economy. In the hi story of Mesolithic 
settlement the Boreal and Ancylus Lake periods were of short duration (ca. 500-600 
years) and the Atlantic and (Mastogloia)/ Litorina periods continued without any sig
nifi cant changes for 2500 years until the end of the Mesolithic. Developments in the 
Atlantic period can be viewed as a uniform long-term catchment situation where cer
tain criteria specific to catchment anal ys is can be applied ( e.g. in defining the extent 
of utili zed territory). 

I f we interpret the refuse Fauna as reflecting unspeciali zed hunting as the most proba
ble strategy employed production can thus be assumed to have consisted of all edible 
biomass available in the optimal hunting area (energy yield > energy costs). In cases 
where the catchment provides a varied and abundant biomass of game settlement be
comes sedentary. If the number of individuals in the hunting population remains in equi
librium with available resources, the need for mobility is significantly reduced (Sahlins 
1972; Siiriäinen 198 la). The stagnatic nature of settlement entails a situation where the 
yearly peak periods of the occurrence of fauna are the basis of the optimal hunting strate
gy. On the seasonal level there is species-specific hunting during peak periods. 

The occurrence of favourable periods is the result of the behaviour of certain animal 
species that makes hunting easier than usual at certain times. Reasons for this are e.g. 
gathering for spawning or mating (fowl, fish), migration (water-fowl) and gathering in 
herds as a result of winter stress (elk, deer) or for the needs of acquiring nutrition (seal, 
beaver) . Utilization of favourable periods may Force the hunting population to become 
mobile , but under ideal conditions nutrition may be "at hand" without undue expendi
ture of energy for mobility. With increases in the types of resources available and the 
range of hunted species the costs of mobility are diminished (Winterhalder 1981). 

Fig. 22 presents a calendar diagram of the peak or anomalous hunting periods of 
six resources or game species. Due to the warmer climate the Atlantic period the sea
sonal configurations of Atlantic period resources may differ considerably from present
day conditions. Recent conditions in the South Baltic area from around the 55th paral
lel may correspond better to the past situation on the shores of the Gulf of Finland. 
The Boreal period climate wich its winters may have been similar to present conditions 
(cf. p. 22). 

The optimal periods for fishing (A) are naturally linked to spawning in the following 
yearly order: Esox > Perca > Cyprinideae > Lucioperca > Salmonidae (Koli 1979, 
1980a, 1980b). The nutritional value of fish is less than that of mammals and accord
ingly this resources may have had significance for the total subsistence of the popula
tion only in the spawning periods. On the other hand, it was easier to store fish than 
mammal food. 
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The availability of seal (B) culminates in three yearl y periods with corresponding hunt 
ing strategies , although the seasona l ha bits o f Pusa hispida and Halichoerus crypus d i f
f er from each other (H ä mälä inen 1930b) . Hunting on the ice in late winter and sp ring 
when seals give birth is also an effec ti ve period . In the summer the seal come as ho re 
and gather in packs to catch spawning sa lm o n in the ri ve r estuaries. The third effective 
period is in the autumn when sea l is caught wi th nets (Niemelä I 98 I ) . 

The hunting of beaver (C) is regulated by the ava ilab le biomass and the quality of 
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the fur, which is best in the spring and in late autumn. Bea ver is harder to catch in the 
winter. 

Ethnographie sources indicate that the best season for hunting elk (D) is winter when 
the animals gather in herds. In the summer the herds are dispersed, but with the onset 
of the mating-season in the autumn elks move about and gather in herds again with 
increased ease of hunting (Nygren 1979). 

Birds (E) fall into two groups of economic significance, water-fowl and terrestrial 
fowl. The spring migrations of the former and the mating-season of the latter are profita
ble periods of hunting . A second culmination is in autumn with the newly -hatched young 
of the species and migration. 

Although there are no macrofossil analyses of Mesolithic conditions, berries and nuts 
may also have been of importance (e.g. Vaccinium vitis-idaea L., V. myrtillus L., V. 
oxycoccum L. , Arctostaphylos uva-ursi L., Corylus avellana L. and Trapa narans L.). 
These resources are available in the period from July to 0-:tober. 

In estimating the utilization of peak periods it appears that the resources provided 
by the various species are favourably dispersed throughout the year and the hunter
gatherer population did not encounter periods of crisis that would have signi ficantly 
limited the conditions of subsistence. Due to changes in the environment there were long
term variations in the availability of different game. By the Atlantic period at the latest 
the catchment area had achieved optimal conditions and all resources were available 
without undue need for mobility. 

6.3. On the Mesolithic demography of Askola 

The distribution of the sites indicates that in the Atlantic period the catchment area 
of Askola was approximately 200 km2 with a hunting and gathering radius of 7-8 km. 
In this area there appears to have been a state of equilibrium between energy acquired 
and the expenditure of energy, which provided for the subsistence of the hunter-gatherer 
population of the region. Hunter-gatherer catchment territories are usually within a max
imum radius of 10 km from the base camp. With distances exceeding 10 km energy costs 
for acquiring nutrition rise sharply (Lee 1968, Vita-Finzi & Higgs 1970; Hassan 1981). 

Estimates of population numbers are highly speculative in nature. According to Has
san ( 1981) ethnohistorical sources lace the size of a hunter-gatherer group at 15-50 
individuals. An often recurring "magic number" is 25 persons. 

Excavations of a Comb Ware-period dwelling found at the Naarajärvi site in Piek
sämäki offer indications of population size. The NW room of the dwelling provided 
space for 35 - 40 persons assuming 4 sq.m as the minimum requirement of space for 
one person (Matiskainen & Jussila 1983). (In comparison, the half-platoon tent used 
by the Finnish Defence Forces provides slightly less than 2 sq.m of space per soldier). 
In the case of Askola we may suggest a group of 35 ± 5 persons forming the hunter
gatherer community subsisting on the catchment of the territory. 

The size of the population can be assumed to have remained stabile throughout the 
Mesolithic. EpiPalaeolithic infant mortality (at ages of under ten years) has been esti
mated at ca. 50 % and the life-span of the individual at ca. 30-37 years (Hassan 1981) . 
The maximum age of the deceased of the Oleni-Ostrov cemetery has been estimated 
at 37 years (O'Shea & Zvelebil 1984). 1 f the natural interval of childbirth was ca. 28 
months, the average number of children that an individual woman would give birth to 
was 6.4. Taking into account infant and adult mortality it can be assumed that of the 
children of one mother 2.1-2.5 survived childhood. With a lesser number of women 
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population will accordingly decrease and converse ly a majority of women wi ll lead to 
an increase in population. I f the proportions of the sexes remain the same , population 
will be highly stabile. To what degree Hassan's estimates can apply to the situation in 
Askola remains to be verified. 

Assuming infant mortality of less than 50 % we arrive at a situation where the propor
tion of survivors increases as weil as the size of the hunter-gatherer population. The 
carrying-capacity of the catchment begins to regulate the size of the population. Varia
tions in the amount of resources are synchronized with increases and decreases in the 
size of the population. Crises bring about difficulties in maintaining subsistence, in
crease the amount of labo ur and lead to the use of suboptimal resources and even in 
some cases lead to new innovations (Hassan 1981 ). 

The basic aim, however, is affluent subsistence with crises prevented beforehand. The 
population most probably controlled group size by birth-control through sexual behaviour 
(Siiriäinen 1981 a). Ethnographie data speaks of population control in situat ions of cri
sis by killing children and the aged (e.g. Pälsi 1984; Hassan 198 1 ). 

Assuming a daily ca lor ie requirement for adults of ca. 2200 kcal per person (the pres
ent FAO Standard is 2354 kcal / p/ d.), the corresponding yearl y requirement is ca. 800,000 
kcal. Use of energy cumulates naturally with age, but ass uming a group si ze of 25 adults 
(see above) the total energy requirement is ca. 20,000,000 kcal / yr. 

Zvelebil (1981) has presented estimates of numbers of game individuals and correspond
ing calorie yields permitting assessments of catch sizes required for maintaining hunter
gatherer populations. If a certain mammal resource was being specia!ized in , the cor
responding consumption of the Askola community was either ca. 50 elks, 75 seals, 400 
beavers or 20,000 kg of fish. With unspeciali zed hunting as the most probable alterna
tive and the use of other mammals and fowl alongside the above species, energy yield 
is divided among several spec ies of game animals. We can only guess at the nature of 
this division in the Mesolithic as it was dependent on yield and ease of hunting in peak 
periods. 

The availability of game and fish in the catchment area was considerably higher than 
their utilization, which would suggest that there were no crises of subsistence. As men
tioned above, a thorough estimate of the total biomass of all avai lable species cannot 
be presented in the case of Askola and its paleoenvironment. The author's personal ex
periences indicate that the present exceptionally high density of elk varies between 0.5 
and 5 individuals per square kilometre. Assumir.g a maximum of 1.0 individuals we 
arrive at an optimum density of 200 elks in the ca . 200 km2

. Despite fluctuations in 
stock and the effects of predators natural production was so great that it alone could 
have been a sufficient source of nutrition for the population of assumed size . The fact 
that elk was not the sole game hunted is most probably a result of its seasonalit y, which 
would have required a more mobile way of life. Accordingly, the difficulties engendered 
by crises would have been a ll the more evident. 

The question of whether the Askola catchment cou ld have supported several groups 
sim ultaneous ly must remain unanswered . The !arge number of sites that are possibly 
of the same age may indicate that in espec ia ll y favourab le periods the yield of the en
vironment could have supported more tha n one population. For example, the clusters 
of settlement at the beginning of the Atlantic period as indicated by shore displacement 
c'ironology could signify the presence of more than one population (see Fig . 16) . 

The above hypothetical sketch of demographic conditions attempts to outline the lo 
cations available to settlement and its intensity with respect to available natural resources 
in the Mesolithic. The sedentary nature of sett lement in this connection must be seen 
as the utilization of the environs of the Porvoonjoki River, which appears to have provid-
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ed the population of assumed size with an affluent degree of subsistence. The following 
section discusses in further detail the use-model of the river valley in the process of iso
lation from the Ancylus Lake and in later stages of development from the perspective 
of the hunting system. 

6.4. Structure of settlement and the hunting system 

Siiriäinen (1981a, 1987) has presented a model of the location of dwelling-sites in eco
logical zo nes which may reflect seasonal mobility in the utili zation of various game, 
i.e. yearly rotation among different forms of resources (Fig. 23) . The four catchments 
outlined by Siiriäinen are: 

1) outer archipelago 
2) inlying coastal archipelago 
3) sheltered bays and river estuaries, 
4) inland lakes 

A similar model of hunting strategy has also been outlined by Welinder ( 1983), (see 
also Cullberg 1981 ). 

A characteristic feature of the model is a certain hierarchy of sites (Siiriäinen 1987). 
In cases 1) and 4) the sites are small and mainly encampments or task camps. Locations 
2) and 3) are more extensive dwelling-s ites. The model is logistic in nature and appears 
to support the assumption of resource utilization through unspecialized hunting . 

Can the overall image of the Askola catchment be related to the above model? The 

2 

Fig. 23. S trategie locations or Stone Age dwelling sites on the Baltic according 10 Sii riäi nen (1987). 
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history of the environment of the a rea di splays all four stages. During the rapid cha nges 
tha t occurred in the A ncylus Lake stage the outer a rchipelago of the region changed 
into an inlyi ng coastal archipelago a nd finally during the Litorina stagna tio n came to 
resemble ecozones 3) and 4) as a ri ver estuary and inla nd lake environment. The eco
no mic zones can be seen as chrono logical horizons, but it was on ly as late as the Atlan
tic period with the emergence of the Porvoonjoki Ri ver that the latter landscape zones 
came about. The differences must a lso be taken into account in reviewing the evidence 
provided by refu se fauna. 

In est ima ting the intensity of occupa tion the questio n of the extent of the archaeolog
ical surveys arises as weil as the poss ibilities of applying the mater ia l studied to the zo
nal divi sion. As mentioned previo usly, surveys were ca rried out most actively in the en
virons of the centre of the commune and field sur veys were poss ibly not as intensive 
in outl ying regions.The more extensive na ture of sites in zones 3) a nd 4) as assumed 
in the model is suitably underlined by the more numerous find s of the immediate vicini 
ty of the centre of the commune. These si tes with their more numerous remains a re more 
suscep tible to being found than the short-t erm encampments o n the outlying islets a nd 
the shores o f the inland la kes. The growing-ove r and paludification o f the smaller lakes 
may have also led to the sma ller sites being covered over with turf a nd peat and on ly 
iso lated stray finds may indicate their past ex istence . 

After the Ancylus culmina tio n the Askola region became a sheltered offshore archipela
go environment where the proportion of dry land increased througho ut the Borea l pe ri 
od . The outlying a rchipelago was furth er to the south a nd there are no archaeologica l 
find s indicating occupation in these parts . Also excluded from occupation are the inland
lak e a nd ri verine zones that had no t yet formed at the time. Ecozone 2) was the pre
dominant milieu a t the time, which expla ins the emphas is of Phocidae along with fi sh 
in the refu se fauna . The Late Boreal period economy of Asko la can even be regarded 
as specialized in sea ling and spread a long the coast in acco rda nce with the req uirements 
of ecozone 2). Although present-day conditions would suggest that an offshore archipela
go would be espec ially suit ed to seasonal elk hunting, the refuse fauna does not give 
a ny indicat ions of the hunting of !a rge mammals. T he sma ll number of sit es suggests 
tha t settl ement was at fir st mobile a nd became sedenta ry in nat ure a t the end of the 
Borea l a nd the beginning of the At lan tic period . This can be seen in the fo rmatio n of 
clusters of sit es (Fig. 17). The ear ly Atl antic period landscape (ca . 8600 b.p.) corresponds 
to the Ancylus Lake situ a tio n outlined by Siiriä inen (1981a, Fig. 4), despite the fac t 
tha t the sit es in the illustra ti o n a re of different age with respect to shore di splacement 
chro no logy and as a who le are not related to thi s stage in the history of Baltic. In the 
earl y Atlantic period (ca. 8600-8000 b .p .) the nat ura l environm ent co rresponded to 
ecozone 3), i.e . a sheltered bay with better conditions for un spec iali zed hunting . The 
warmer climate and the increased range of fl ora in turn led to grea ter di ve rsity in the 
ma mma l species (beave r, wild boar , fores t dee r etc.) . The prevailing ecozones are 1) 
, 2) a nd 3) forming the ca tchment with it s year ly peak periods. T he hunting of beaver 
a lso required active utili za tion of sma ll lakes in the area . 

Siiriä inen's four-part divi sio n o f ecozones was complete o nl y when ehe Po rvoonjoki 
Ri ve r provided suit a ble conditio ns fo r the spawning o f sa linon. Wich ehe slowing of 
environmental change in the Litorina period the na ture of the catchment wit h its spe
cies a nd the applied hunting stra teg ies a lso changed a nd became stabile. Shore di splace
ment chronology permits on ly the dating of sites in connect io n with the Litorina Sea 
a nd accordingly only zones 1) , 2) a nd 3) can be reconstructed. 

Fig . 24 shows the di st ributi o n o f finds of oblique-bl aded q ua rt z point s at the vario us 
sites and locations compared with the zonal di visio n. T he a rtefact type does not occur 
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Fig . 24. Dist rib uti on of cen a in ob li qu e- bla cl ecl quartz poi n1 s poss ibly co rres poncling to the ecologica l loca-
1i ons of si1 es a s presen1ecl in Fig. 23. 

at a ll in zones 1) and 2) a nd all find s are from zones 3) and 4) . The sites in question 
are at the mouth of the river at the boundary of sa lt and brackish water (nos. 6, 41, 
42, 48 , 49 , 56, 58 and 120) and further upstream at the boundary of brackish and fresh 
water (nos. 84, 86 , 104, 106, 107 and 139). In addition, there is a single find (no. 167) 
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Photo 4. View from the Pappi la-Saunapelto site (49) to the south towards the Vakkolankoski rapids. The 
Silt ape llonhaka site (49) is in the back ground. O n the right bank of the Porvoonjoki ri ver is the ex tensive 

icmcnpelto sit e (37) . 

from the shore of an inland lake. This distribution may be explained by the fact that 
there were few sites in zones !) a nd 2). 

In comparing the yearly peak periods of game resources a nd the utili zatio n of the 
ca tchment the following seasona l ecozone model is obtained. T he site selected for pur
poses of comparison is Siltapellonhaka (no. 48 ; and partly a lso Perunamaa-Saunapelto, 
no. 49) which is ass umed to have been a base camp (Photo 4). Assuming a hunting or
ganization a iming a t the utili za tion of a ll available resources the following hypothetical 
o ut line can be presented: 

Winter: !arge ma mmals (elk, bear , forest deer 
wild boar) > Zones 3,4 
seal (lo ng-range hunting) > Zone 1 
dog 

Spring: beaver, fishing, terrestrial fowl > Zone 4 
fishing (Esox, Perca) > Zones 3,4 
fi shing, water fowl > Zo nes 2, 1 

Summer: fishing 1. (Cyprinidae) > Zone 4 
fishing 2. (Salmonidae) > Zone 3 
seal (short-range hunting) > Zone 3 
vegetation for nutrition > Zo ne 4 

A utumn : beaver, elk a nd !arge mammals > Zones 4,3,2 
terrestrial and water fowl > Zone 4 
fishing 2. (Sa/monidae) > Zones 2,3 
fi shing 2.,seal, water fowl > Zones 2,1 

Fig . 25 presents a schematic view of how a utumn hunting was may have utili zed the 
resources o f the Askola catchment. From the base camp hunting expeditio ns were made 
to the o utl ying archipelago (zone 1) in order to catch sea l a nd sea birds. The zone is 
o utside the no rm a l forag ing rad ius (A). Alo ngside fi shing , hunting in zone 2) concen
tra ted o n sea l a nd water fow l thriving o n sa lmon (8). Hunting in zone 3) concentrated 
in turn on !arge ma mmals, ter restria l a nd water fowl and of the furry a nima ls especia ll y 
bcaver in the small lakes a nd ponds isolated in the regress io n stage (C). A utumn was 
still a fa vo urable season for sa lmon fishing with the possible use of we irs a lo ng the 
ri ver (D). 

Subsistence placed certai n socia l req uirements on the hunter-gatherer comm unit y. The 
question of organization ca n be approached by comparing the catchment strategy of 
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Fig. 25. Huming rn odel of the A skola ca tchrnenl corresponding 10 cond it ions prevail ing in auturnn. The base 
camp is Si ltapell onhaka (no . 48) and Pappi la-Perunarnaa-Saunapelto (49), ca . 6500 b. p. 

Asko la with Binford 's ( 1980) model o f the pattern of di ffe ring settlement systems in 
re la tio n to subsistence stra tegy, utili za tio n of the enviro nment a nd the archaeo logica l 
mate ri a l. Sta rting-po ints fo r the compa ri son a re provided by the assumptions tha t the 
a rchaeo logical materi a l of As ko la can se rve to define the ex tent o f the catchment , tha t 
hun ting was unspeciali zed and that settlement was rela ti vely sedenta ry. 
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Binford's model is based on his own ethnoarchaeological fieldwork with the Nunamiut 
as weil as data provided by historical and ethnographic sources concerning the adapta
tion of hunter-gatherers with their environment. The main comparison with the materi
al of this study is provided by Binford's division into foragers and collectors . Inter
group variability is the result of differences of the organizations concerned in their hunting 
activities (Fig. 26; Savelle 1987). In principle forage rs do not store their catches, but 
gather their daily requirement of food. The settlement type employed is a residential 
base, to which the foragers return in the evenings from their hunting expeditions. The 
group is mobile and settlement shifts according to the yearly peak periods of game. In 
situations where resources are sca rce and dispersed group size is small and the si tes are 
accordingly dispersed over (arge areas. Early residential moves occur to a great deal. 
(Binford 1980; Hassan 1981). 

The foraging system produces two types of spat ia l context for the discard or aban
donment of artefact remain s, residential bases and locations. These differ mainl y with 
respect to hunting activities, use and the amount of remains depos ited at sites. Loca
tions are smaller "low-bulk" sites for acquiring resources and are of shorter. Disca rded 
artefacts are rare at locations . (Binford 1980). 

The collector system has a more developed organization th a n the forager system with 
a lso more intensive storage. Residential sites are of a more permanent nature and logisti 
cally organized "task groups" operate from the site estab li shing subsidiary camps where 
required by the hunting strategy . These are of various types and include field camps, 
stat io ns and caches as the operative centres for hunting. Specialization leads to a divi
sion of sites according to production and consumption. The produce of the subsidiary 
camps is transported to the consumers of the main camp . The former camps may be 
located according to the requirements of the season or of the various game hunted (e.g. 
fi shing camps, beaver camps, etc.) (Binford 1980). 

The strategic differences of these two settlement systems ca n be summarized in the 
observation that foragers bring the consumers to the resources with frequent residential 
moves while co llectors bring the ga me acquired to the consumers with genera ll y fewer 
residential moves (Binford 1980) . 

Wiessner ( 1982) has criticized Bin ford's organization model mainly on the basis that 
it is based one-sidedly on the uti li zation of the resources of the environment and pro
vides only a very limited framework for archaeologists to work with. Wiessner main
tains that Binford's system does not stress adequately the concept that basic differences 
in hunter-gatherer organi zation are the products of adaptive strategies relating persons 
in soc ia l relations of production as weil as being the product of inter- and intra-group 
interact ion (exchange, style, int ernal site structure, etc.) . 

Despite the danger of a possibly limited environmental-deterministic approach thc 
aim of thi s study is to in ves ti ga te whether the Mesolithic hunting organization of Asko
la displays features that could be co mpared with the subsistence strategies of the above 
systems. lt must first be underlined tha t in Askola hunting strategy did not remain the 
same from the time of the earliest sett lement to the end of the Mesolithic. Changes in 
the natural environment as weil as improved game resources in the time-span from the 
Ancylus period to the Litorina period brought about signifi cant changes in the catch
ment. The forager sys tem on the whole appears tobe too simple and mobile to account 
for the situation observed in Askola with sedentary use or the resources of a small area. 
An organization model of the co llector type would provide a more satisfactory expl a
nation of the spatial form of sett lement with seasonal occ upat io ns at var ious sources 
of resources in accordance with the utili zation model discussed above. The resi dential 
bases are in zones 2) and 3) and the temporary hunting sit es in zones 1) and 4). The 
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Fig. 26. Succession of se11le111e n1 in Binford 's ( 1980) colleclor a nd forager sys lems (from Sa vell e 1987). 

Litorina period environment, resources and location of si tes correspond to a situation 
characteristi c of a co ll ector system . On the other hand we must take into acco unt that 
Binford's systems were studied and out lined in the tundra zo ne of A las ka and a re based 
o n a relatively one-s ided utili zation of deer. 

T he co llecto r system employs a more complex organiza tion with greater st ress on in
di vidual input of production in the hunter community. This requires some degree of 
differentiation of activities in hunting a nd hierarch ica l divisions between the members 
of the population. The use of dogs suggests effective hunting and the prior planning 
of the cho ice of game. With an economy based on the hunting of game of different 
biotopes the members of the community may spec iali ze in d ifferent game mainly o n 
the basis of personal interest a nd ac hieve status with their hunting sk ill s, e .g. as m ore 
skill ed beave r hunters. Hunting skill s and ph ysica l prowess were of use to the commu
nit y as they decreased the energy costs of subsistence thus providing favo urab le rela
tions of energy cost vs. yie ld. A hierarc hica l hunting organiza tion st ressi ng the input 
of the individual leads to the formation of a non-egalitarian community, which howev
er does not necessari ly become compet iti ve or antithet ic to its basic existence. 

The term "affluent soc iety " has often been used of the hun ter-gatherer system . This 
use of the term suggests that the system did not employ a product io n economy th at was 
di fficult to manage or that it entail ed an o ngo ing struggle with the environment (Sah
lins 1972; Koyama & Thomas eds. 198 1 ). T he structure of the economy did not neces
sa rily even strive a t utili zing the full ca rr ying capacity or a ll poss ible resources of the 
environment nor did it attempt to maintain maxi mum popu lat ion . This may however 
be a n overly idea li zed view of past conditi o ns. Binford ( 1980) uses the term "Garden 
of Eden" of a reas where environmenta l conditions a re to such a degree opt imal that 
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there is no need for mobility. In the Litorina phase the Askola catchment may weil have 
supported an "affluent" community in the period of optimal subsistence of the Post
Glacial hunter-gatherer culture . 

A main body of material for the testing of the above views is provided by the Oleni 
Ostrov cemetery in Soviet Eastern Karelia . This well-known cemetery is located on an 
island in Lake Onega . lt is dated to the end of the Mesolithic with approximately 170 
excavated burials (Gurina 1956) . Due to the high lime content of the soil organic mate
rial has been preserved exceptionally weil, even to the degree that in many cases the 
sex and age of the deceased cou ld be determined. The amount and nature of grave-goods 
provide indications of status, in turn reflecting the degree of respec t afforded by the 
community to its deceased members. There are no Mesolithic grave finds from Askola, 
but red -ochre graves of Mesolithic date have been found elsewhere in Finland, a lbeit 
without preserved osteological material (Purhonen 1984). The tradition in quest ion is 
the same as in Eastern Karelia. 

Briefly stated, hunter-gatherer communities have been descri bed as necessarily small, 
simple and egalitarian in nature. According to the Marxi st view, also the Oleni Ostrov 
cemetery wou ld have been an indication of an ega litarian past society. O'Shea's and 
Zvelebi l' s (1984) studies of the demography of the cemetery show, however , that there 
was a considerab ly higher degree of intra-community differentiat ion than previously 
assumed. The hierarchical status of the graves indicates a definite emphasis on the in
dividual in the Mesol ithic. Grave-goods are mainly ornaments and pendants made of 
the teeth of hunted animals (beaver, elk, bear) that were worn be the deceased. lt has 
also been assumed that the ornaments and animal figures denote the clan to which the 
deceased belonged in his lifetime . Differences of sex are subtl y expressed in the grave
goods, mainly in the sense that women's graves in most cases contained "household 
articles" while hunting eq uipment was placed in the men 's graves. Ornaments of bear's 
teeth were mainly worn by adult males, while the women's ornaments were mainly macle 
of elk and beaver teeth (O'Shea & Zveleb il 1984). lncliviclual spec ialization with respect 
to hunted game is not however inclicated. 

T he above-discussed co llector system with its stress on individual production ancl sta
tus ancl its non-egalitarian nature is reflected by the finds of the Oleni Ostrov cemetery 
and a framework for a community structure that existed from at least the latter stages 
of the Mesolithic also in Asko la . In the Onega region the system was based on inland 
conditions and was probably more mobile than in the case of Askola where the division 
into eco logical zones was more productive and extensive. 

The most distinct changes in the artefact types of the Finnish Mesolithic can be linkecl 
with two facies of the history of the Baltic , the Ancylus Lake and the Litorina Sea. 
Are the innnovations of material culture (oblique-bladed quartz points and the South 
Finnish adzes) the result of changes in hunting st rateg ies and were the new inventions 
brought about by possible crises of subsistence? Some of the artefacts, such as the globu
lar mace-heads with coniform holes and the South Finnish adzes display distr ibutions 
that are more regional in nature and their interpretation in the case of Askola must re
main incomplete. In Finnish conditions on ly stone artefacts permit further-going con
clusions, but for example in Estonia bone artefacts of the same period suggest an abun
dance of material that may also have been the case along the northern coast of the Gulf 
of Fin la ncl. Adaptation to the rocks and minerals of the Precamb rian bedrock in the 
manufacture of artefacts conditioned the advent of si ngular artefact forms. According
ly, the manufacture and forms of the bone and antler artefacts can be assumed to have 
been dictated by the range of hunted mammals. The anatomy of the hunted animals 
developed the artefact forms that were best suitecl to their slaughter. 
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The li th ic a rte fact finds from Askola can be classed as either passive o r active hunt
ing weapons. Axes a nd adzes are the most importa nt passive o nes as they were employed 
in conn ect ion with the hunting strategy for building tra ps, we irs a nd ot her construc
tions as we il as fo r construct ing mea ns o f t ra nsport and dwellings. T he most numero us 
and appa rentl y most significant implement was the so-called "primiti ve adze/ axe" which 
remained the same throughout the Mesolithic . T hi s hafted o bj ect was apparent ly a ba
sic tool that did not require re-designing. T he cur ved-backed gouge is a lso a n artefact 
type of lo ng duration, mainly used in the A ncylus Mesolithic. In the regional distribu
tion of the South Finnish adzes the Askola finds are in the eas ternmost area . Frequen
cies of finds indicate that thi s artefact was not used to the same extent as in the western 
pa rts of the U usimaa region. The fourt h pass ive artefact is the globular mace-head with 
a co niform hole . In the area of the Gulf of Finland the function of thi s artefact was 
apparentl y understood in a manner different from Central Fin land or Ostrobothnia where 
it appears in considerable numbers in the Ancyl us period. On the whole, it appears that 
changes in environmental and hunting strategies are reflected to only a slight degree 
in the changes of stone artefact types in Asko la . 

With reference to artefacts for active hunting use, the clearest change is in the case 
of the leaf-s haped slate points that occur in numerous quantiti es in ehe Ancylus period, 
but fa ll o ut of use in the end of the period . In the ear ly Litorina period the oblique
bladed quartz point s increase in the finds. This artefact type was com mon througho ut 
Southern and Central Fin la nd until t he end of the Mesolithic. The regional di st ribution 
o f the quartz points covers the previous distribution o f the leaf-shaped points, although 
sho re disp lacement shifts the di stribution to sites on the shore of the Litorina sea 
(Mat iska in en 1986) . In Asko la the chronologica l separateness of the artefact g roups is 
clea rl y ev ident (cf. p. 36, Siiri ä inen 1981b). 

T he development of polished leaf-sha ped slate points has trad itionally been exp la ined 
as a local application of the manufacturing technique of Swiderian points of flaking 
techniq ue in the reg ion of Preca mbri an bedrock (e.g. Äyräpää 1955). Si iri ä inen ( 198 1 b) 
has suggested the hypothesis that the function of the artefact is linked to the hunting 
o f !arge terrestrial ma mma ls a nd tha t it goes out of use when over-k ill diminishes the 
lat ter reso urccs a t ehe end of the Borea l period (cf. Fig. 21). Assuming this tobe cor
rect, the artefac t would indicate the active hunting of elk in herds as we il as the hunting 
of bear from winter lairs or by tracking. In the Early Ancyl us period offshore archipelago 
of Asko la thi s wo uld appear tobe a suitable strategy for hunting elk , but , as mentioned 
above, os teo logical analyses of refuse fauna do not support the assumption of Iarge
scale hunting of terrestrial mammals. The slate-pointed spear could have been just as 
suitable fo r hunting seal, especially in the winter hunting of pac ks of seal where un
barbed spearheads were needed (Hä mäläinen 1930). The spears fa ll out of use around 
the same time tha t t he range of game increases (ca. 8000 b.p.) and it is possib le that 
the mass hunting of sea l, in turn linked to peak period s, is replaced by unspeciali zed 
overa ll hun t ing of mammal fauna. lt is of course a lso possible that the slate points, 
the manufacture of which was to some degree difficu lt, we re replaced by points of bone 
o r a ntl er. 

T he adopti o n of the ob lique-bladed quar tz points reflects a n innovation tha t came 
abo ut in Southern Scandinav ia a ncl Centra l Europe with the changing of micro lith tech
no logy to the ma nufac ture of trapezoicls. T he Early Meso lithic finds of the East Baltic 
region include arrowheacl points of flint flaking technique a nd it can be assumed that 
the bow and a rrow we re in use in the areas to the no rth of the G ul f of Finland a lready 
befo re finds o f po ints begin to indica te their use. The ea rli es t points were possibly bone 
points of Sigir type or bone po ints fittecl with quartz flakes . These are, however , not 
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indicated by the Ancylus Meso li thic finds. lt is possible that in the diversified utili za
tion of the catchment in the Litor ina period the bow and arrow became more important 
and the obliq ue-bladed points indicate changes in hunting stra tegy and the necess ity of 
this technical innovation in Finnish conditions. 

The stone artefacts provide limited indications of the nature of Meso lithic subsistence 
and its long-term changes. The material does not even provide a satisfactory degree of 
detail in thi s respect. The artefacts as such are of little value in the interpretation of 
hunting strategy and conclusions must therefore be drawn mainly on the basis of the 
paleoenvironment, the locations of sites and the nature of the hun ted fauna. 

7. POST-DEGLACIATION STAGE EARLY SETTLEMENT I FI LAND 
WITH SPECIAL REFERENCE TO ASKOLA 

7 .1. Provenance studies 

Until the 1970s part of the Mesolithic settlement of the Porvoonjoki Ri ver va ll ey was 
regarded as indicating the earliest post-lce Age settlement of Fin land. As di scussed above, 
Luho' s (1956) studies defined a specific Early Mesolithic »Askola culture» of the Pre
boreal period that was distinct from the Mid and Late Meso li thic »Suomusjärvi cu l
ture». Crit ical views regarding the Askola cu lture have a lready been presented in a number 
of connections and especially Siiriäinen ( 1969, 1981 b) has demonstra ted that Luho' s 
co ncept of the Askola culture was mistaken both chronologica ll y a nd with respect to 
artefact typology. The evidence presented by Siiriäinen is to such a deg ree convincing 
th at it need not be repeated in thi s connection. Suffice it to say that the results of the 
present stud y do not support the idea of a separate »As kola cu lture» as argued by Luho 
on the basis of the archaeological material. 

The debate concerning the Askola cu lture has been useful for Meso li thic studies in 
Finland. Our concept of the Mesolithic is to a !arge extent based on the finds from Askola. 
This extensive material was coll ected mainly as a result of Luho's determination to prove 
the ex istence of a separate cultural phase and in this respect archaeology has clearly 
benefited from the problems of research that were originall y put forth by Vi ll e Luho . 

The significance of the earliest settlement of Askola for the overa ll Stone Age chro
nology of Finland is still a va lid subject of study. The ear li es t settlement following the 
lce Age is a highl y problemati c subj ec t with a great deal of unknown factors and lack 
of deta il. The fol lowing discussion will a tt empt to co mpare the Asko la region with oth
er Early Meso lithic finds in Fin land. An int roductory section discusses the main Fea
tures of the Eas t E uropean Laie Palaeolithic of the deg lac iation stage with emphasis 
on poss ible points of origin for the sett lement of Asko la. 

Fo llowing Luho's ( 1956) studi es the origin of Fin land's early set tl emen t has been di s
cussed by Si iriäinen (1981b) a nd most recently Nü11 ez (1987) . Nünez has present ed a 
generali zed model based on avai la ble da ta co ncerning the Upper Pa laeo li thic of East
ern Europe, the deglaciation process a nd changcs in the nat ural environm ent. In the 
fo llowing di scussion theoreti ca l views will be compared with ce rt a in concrete phenome
na relating to the earliest se ttl ement of the reg ions to the north of the Gulf of Finland 
and especially Askola. 
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7.2. The Late Palaeolithic of the melting zone of the Valdai glacier 

T he ma in Upper Palaeolithic concent rat io n of find s is in the steppe region of Cent ral 
Russ ia in the vicinity of the Ri ve r Dni epr a nd it s tribu tary the Desna. In thi s regio n 
a number of sites have been discovered that can be dated to the period 26,000- 12,000 
b.p. (Soffer l 985a,b). T he materi a l di sp lays two periods of settlement , of which the 
la tt er , ranging from ca. 18,000 to 12 ,000 b .p ., is of interest for the history of popula
tion a nd Settlement of the northern reg io ns. Main sit es include Sungir (yo ungest dates 
fro m 16,000 to 14 ,000 b .p .) a nd Bysovaya from ca. 18,000 b.p . (Bader 1978; Kanivet s 
1976) . In thi s connect ion the map present ed by N unez (1987, Fig. 2) is incorrect insofa r 
as the deglaciation stage of ca . 13 ,000 b.p. (Luga stad ia l?) and the La te Palaeolithic 
sites a re not chronologica ll y co mpa rable. 

The maximum stage of the Yaldai (Weichsel) glac ier dates to ea rli er than 16 ,000 b .p., 
but the glac ier still reached it s max imum extent during the Ye psovo (Pomerania) stad ia l 
(ca. 15,000- 14,000 b .p.) . T he retreat o f the glac ier began after these event s andin
cludes two di st inct stadia l a nd interstad ia l cycles befo re the Salpausselkä-Dryas III stage 
a nd its fina l melting (Gerass im ov & Yelichko 1982). 

The position of the glacier during the Ra unis interstadial (ca . 13 ,500 b .p .) is not known. 
lt is poss ible, however , that the glacier retreated rapidly into the cent ra l parts of present
day Estonia a nd to a pos it io n in line with Lakes Ladoga a nd Onega, with subseq uent 
retreat to it s well -known position during the co lder Luga (Dryas 1) stadial (Fig. 27). 

During the following interstadial cycles and by the Alleröd interstadia l at the latest 
the ice sheet had retrea ted ac ross the Gulf of Fin land to the no rth of the Salpausselkä 
zones, fro m where it extended south-east during the Dryas III stage to its SI and S I! 
positions (Donner 1982; Kvasov 1979) . 

Deglaciation is by no means a stati c process and the related interstadial a nd stadial 
cycles must be taken into account in stud ying the spread o f settlers into a reas from where 
the ice had retreated. Cyc li c variations brought about changes also in the long-term sub
sistence of hunter-gathere rs. The perma nent Palaeolithic form of sett lement that has 
been assumed to have ex isted until the Yaldai maximum stage was di srupted and from 
the beginning of the melting stage the hunter-gatherer communities had to adapt their 
hunting st ra teg ies to the new opportunities provided by territori es of increasing size. 
The subsistence conditions of mamm oth were hardl y affected by the limited vegetation 
of the na rrowing tundra zone, but more likely by the fact that the bi o tope concerned 
clea rl y deteriorated with increased humidity a nd snowfall (cf. Nunez 1987). The eco
logica l di sturbances led to a sha rp drop in the mammo th stock and organized hunting 
had to adopt new resources such as deer. The conditions for the existence of deer may 
even havc improved as a result o f the deglaciatio n cycles, whi le those of other cryophi lo us 
ma mma ls deteriorated (Järvinen & Mi ettinen 1987). 

Soff er (1985a) has suggested that ma mmo th hunting was not the so le means of hunt
ing in Eastern Europe in the Late Palaeolithic and that carcasses preserved in permafrost 
were a lso used . A !arge number of fro zen mammoth ca rcasses have been found at 
Berelech in Yakut ia a nd the Kostienki site is possibly a simila r locat io n where frozen 
ca rcasses were utili zed . " Dry-frozen" ma mmoth may, however, be poorly suited fo r 
nutrition (cf. Kurt en 1982) . In situat io ns of st ress, however, it was possible tha t the 
decreas ing mammoth stock was hunted more intensively a nd man had a defi nit e effect 
o n th e metachroni c ex tinction of the specics. The latest rad iocarbon dates o f thi s stage 
from Russ ia a re from ca. 13,000 b. p. (Berglund & a l. 1976). 

In the stage of glac ia l retreat the tundra zone nar rowed a nd acco rdingly increased 
in size in the stadia l phases. The periglac ia l steppe forest type "boreali zed" into a more 
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Fig. 27. Location of 1hc glacier during the L uga stadial in the bcg inning of the Lai e Paleol ithi c ca. 13,000 
b .p. 

luxuriant mi xed fore st of pine-fir-larch-birch. Late Palaeo li thi c fos sil finds of clk are 
fcw in number and the species has been idcntified only in the refuse fa una of the Borsche
vo site, radiocarbon-dated to 12 ,300 ± 100 b.p. (Dolukhanov 1978). Limited fossi l finds 
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indicate the existence of elk in the periglacial forest zo ne o f the Oder and the Danube 
and Moldavia as weil as in the Dniepr reg ion . The northernmost finds o f elk are from 
the area lying between the Kama a nd Petschora Ri ve rs adjacent to the tundra zone. 
Conditions became favourable fo r elk and the species occupied new territory along with 
the spread of Boreal conditions. The biotope boundary of deer co rresponds to the bound
ary of the periglacial tundra-fo rest zo ne (Gerassimov & Velichko 1982). 

The melting stage also led to the expansion of lakes that had been hitherto dammed 
by t he ice . E nvironmenea l cha nge forced the hunter-gatherers to adapt to the ecology 
of ice lakes a nd isolated resid ua l bodies of water. The population sp read to the ice-free 
areas in fo llowing the retreat of the g lacier (i.e. to ehe north a nd north-wes t). Nunez 
( 1987, Fig. 3) has presented a model of this process whereby the increased hunting terri
tories of " neothermal " a reas led to Lhe sp litting of huncer-ga therers inco new popula
eions. The model is the same as Binford 's (1982) "complete-rad ius leapfrog" model of 
catchment population eranshumance, a lchough in the latter the mobile populaeion at
tempts to locate better resources whereas in Nunez's model pa rt of ehe split populaeion 
remains in the traditional catchment a rea. With respect to periglacial conditions, Bokel
mann (1979) has presented an intereseing model of the mobility of La te Palaeolithic 
lrnnting populations which follows the herd behaviour of deer throughout the seasons. 
Deer thrived in the environs of ice la kes in the tundra zone as weil as in the peri glacial 
cundra-forese zone. Accordingly, deglaciation shifted thi s biotope Co ehe north wich a 
corresponding movement of population. This is not fa r removed from Luho' s (1956) 
suggest ion of population movemenc following che herds of deer. Bokelmann specifical
ly discusses the cunnel va lley of Ahrensburg in Norchern Germany where the finds con
cerned da te back to che Bölling a nd Alleröd incerstadials, buc the model may also be 
a pplied Co the subsiscence stracegies of che same period in che regions of the Balcic and 
ehe Upper Volga. 

However, ehe deer huncing scrategy did not excend as far as Fin land (Siiriäinen 1981 b ), 
apparencly because of the facc Chat che Baltic Ice lake formed a natural barrier for che 
subsiscence of deer. Wich che warming of the climate Boreal condicions spread to the 
Baltic and che utili zation of deer as a resource co uld concinue in che presenc Dvina re
gion of Kareli a in ehe NE end of che Balcic Ice Lake. In che Dryas Ill period the species 
most probably di vided into Rangifer tarandus tarandus (L.) , living in feil condicions, 
and Rangifer tarandus fennicus Lönnb., adapced Co the fores t condicions of che Boreal. 

In che Borea l region of che east Ba lti c area the hunting stracegies changed considera
bly in compa ri son with Late Palaeolithic utili zation of deer herds. The species hunted 
became more di verse and with ehe cha nging of the ice lakes into residual lakes a mi xed 
fi shing-hunting strategy was adopted . The population Ch a t had moved into the Ba lti c 
region also speciali zed in marine fauna and sealing along with the hunting of terrestrial 
ma mmals. lt is possible, however , Chat suitable condicions for sealing came about only 
in che Yo ldia stage when the Baltic came into contact with che North Sea and the Aclan
tic (Alhonen & Forsten 1976). In the Ladoga-Onega region the lake biotope was favoura
ble for the hunting of elk and forese deer , whereas further co the north in the Whice 
Sea area !a rge ma rine mammals such as whale, walrus a nd sea l could be hunted. 

The chronology of eco logical cha nge in relation eo human subsiscence accivities in 
the deglac iation Stage present s the following overall configuracion: 

1. Prior to the Va ldai deg lac ia ti o n aro und 26,000- 15,000 b. p. mammoth (and possi
bly a lso ma mmot h carcasses) a long with other cryophilous mammals provided the main 
body of biomass for human subsistence. 

11. A fter the ex tinction of ma mmo th afte r 15 ,000 b.p. con diti o ns became mobile in 
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adaptation to the ecology of biomass in the vicinity of th e ice lakes , mainly deer. 1 n 
the expanding boreal areas inland lake complexes form ed where elk became the most 
sought after terrestrial mammal (15,000-10,000 b.p .). 

111. The Baltic lce Lake was the natural barrier for deer hunting and the strategy could 
be continued only with respect to forest deer in Eastern Kareli a. Boreal fauna became 
more diverse in the East Ba ltic region and an adaptation to sea ling occurred by the Pre
borea l at the latest (10,000-8000 b.p .). 

7 .3. Main features of Mesolithic development in the East Baltic region 

The above model concerning the chronological changes of hunting strategy is difficult 
to test with archaeological materials as there are few dated and excavated sites of the 
deglaciation period in the north-western regions of Russia. Migration of populations 
and the formation of culture become more distinct only in the period 10,000-9000 b .p. 
The situation can be compared to the early Post-Glacial remains of settlement in Fin
land, which, due to the rapid changes of the environment, are very hard to verify. The 
upper terrace of the former ice-dammed lake of Usviati has provided possible remains 
of Late Palaeolithic occupation. A scarce number of find s of possibly similar date have 
also been recorded in the Valdai and Upper Volga regions, the Suhora site near Volog
da is also a possible Late Palaeolithic occupation (Dolukhanov & Miklyajev 1986; Doluk
hanov - personal communication; Miklyajev & Dolukhanov 1986). 

The map in Fig. 28 presents a number of datings and phenomena that are of interest 
in the formation of the earliest settlement of the East Baltic region. The easternmost 
distinct Ahrensburg elements are found the region of the River Neman. The northern 
distribution of the Ahrensburg points extends to Latvia (Salakspils) and Belorussia (Us
viati), (Zagorska 1981; Dolukhanov & Miklyajev 1986, personal communication). 
Microliths of geometric shape are known also in Lithuania, thus linking this region to 
the flint technology of Central Europe of the Later Dryas period (Rimantiene 1973 , 
1977, 1981). 

The Late Palaeolithic Swiderian culture of Eastern Europe had a greater effect than 
the Ahrensburgian on the development of the Preboreal Early Mesolithic in Lithuania 
from where Post -Swiderian elements were transfe rred to the Kunda Meso lithic. 
Kozlowsk y, however, does not trace the origin of the Kunda Mesolithic from the Swideri
an and sugges ts as a possible origin a hith erto unknown phenomenon that ma y ha ve 
been destroyed from the archaeological record by a tran sg ress ion of the Baltic. Sw ideri
an elements occur together with "element s orientalo-s iberiens" and in th e finds from 
Pulli these occur together with the material of a hitherto unknown culture (Kozlo ws ky 
1975, personal co mmuni ca tion; Kozlowsky & Kozlowsky 1981 ). The Episwiderian in
fluences of Kunda are however quite obvious (J aanils 1977 , 1981 ; J aanit s & J aanits 1978). 

The presence of Ahrensburgian a nd Swiderian element s in th e East Baltic region may 
refl'ect the above-mentioned shift from deer hunling to a utili zation of the more va ri ed 
fauna of the Boreal areas. In the Ahrensburg phase around 11,000 b.p. deer hunting 
extended from Latvia to the marginal area of th e Baltic lce Lake. Along with the shift 
to Boreal conditions Swiderian elements were di st ributed into the area. There is a group 
of sites between the Dvina and Lovat ia Rivers with "Lyngby" and Swiderian element s. 
lt has been assumed that the "Lyngby" component is older (Miklyajev & Dolukhanov 
1986) . 

The following Early Mesolithic sites are known at present from the East Baltic re
gion : Sveinieki and Olaine in Latvia (Zagorska 1981 ), Krumplevo in Beloruss ia (Gurina 
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Fi g. 28. Di s1ribu1ion and sprcad of various cultu ra l influences in NW Ru ss ia and 1hc East Baltic rcg ion ca . 
13,000- 9000 b.p. ( 1. Sa lak spi ls, 2. Svcini eki , 3. Pulli, 4. Lcpakose, 5. Vöru, 6. An1 rea, 7. Ristola, Lah1i , 
8. Viikin äinen, H ei nola , 9. Kirkk onu111111i). 

1%0) a nd Lepakose , Vö ru and Pu lli in Esto nia (Jaanits 1978, 1981). The So ko lov site 
nea r the Luga River in the Leningrad region may also belong to this phase of settlement 
(Timofeev 1987). C haracterist ic of the ear li es t si tes of the nort hern East Ba ltic regio n 
is the use of Flint that is of high quality, dark in co lo ur a nd eas il y fl a ked . The origin 
of thi s materia l is not known so fa r but a possib le source is the C retaceo us Flint of the 
Neman region (cf. Kovnurko 1963). 
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The flint found at the Early Mesolithic sites is not solely of the above-mentioned high
quality material and the finds include nodular concretions found in local glacial deposits. 
For example, at the Pulli site one-third of the flint material was of local origin along 
with small amounts of quartz. 

As mentioned above, a common feature of the Early Mesolithic of the East Baltic 
is the Jack of geometric microliths in the material and it appears that the micro-burin 
technique did not extend to the east of present-day Lithuania . Microliths were replaced 
with fragments of microflakes, which have been described in large numbers in the 
Mesolithic find material from the Soviet Union (e.g. Gurina 1977). 

Concrete evidence of the Late Palaeolithic refuse fauna of the East Baltic region and 
Belorussia is as scarce as evidence of occupation. The osteological material does not 
reflect the assumed shift from deer hunting to the utilization of boreal fauna and the 
above view must remain a theoretical sugges1ion. With the permanence of boreal vege
tation the osteological material of organic deposits begins to indicate the diverse nature 
of hunting. Several features of the archaeological record also reflect this phenomenon 
such as various types of harpoons, bone points (Sigir) and a wide array of fishing equip
ment. The Early Mesolithic sites of the East Baltic also provide indications of hunted 
fauna and it can be seen that in the period from 9700 to 9000 b.p. hunting concentrated 
on large terrestrial mammals . At Pulli, Umbusi and Sveinieki elk was the main species 
of game alongside beaver. A qualitative analysis of the refuse fauna of thes.e three sites 
is presented in Fig. 29. 

The earliest sites have not provided evidence of the utilization of marine fauna, but 
the transgressive development of the Baltic since the beginning of the Ancylus Lake stage 
prevented the preservation of Mesolithic dwelling remains in the area. The above
mentioned sites are in inland locations a nd the emphasis on terrestrial mammals in the 
fauna can be compared to the Mesolithic inland hunting strategies of the Finnish 
Mesolithic. 

7 .4. Askola and the earliest settlement of Finland 

At present there is no certain data on Stone Age finds or sites dating back to the Pre
boreal period in Finland . These were either nonexistent or the pronounced changes in 
the environment - the rapid Yoldia regression, the Ancylus transgression and the rap
id rate of land uplift - have left this evidence outside the scope of archaeological inves
tigation. In Eastern and South-Eastern Finland where conditions for Preboreal pioneer 
settlement in the supra-aquatic areas appear to have been the most favourable the early 
finds do not forma coherent picture. Of interest in this connection are Taavitsainen's 
(1982) observations of Stone Age sites situated at high elevations on the crests of ridges 
(e.g. in Hollola, Jämsänkoski and Saarijärvi). Shore displacement and paleoenviron
mental conditions suggest the possibility that these locations could have been sites and 
bases utilized even as early as the Preboreal period. Their potential as direct evidence 
of Preboreal settlement is however insignificant. 

The earliest dated Stone Age finds of Finland are from the period of the Ancylus 
culmination (ca . 9300-9200 b.p.) in the beginning of the Boreal period. On the basis 
Oi. these observations Siiriäinen (1981 b) has presented the conclusion that the earliest 
migration into the present territory of Finland proceeded in conjunction with the shift 
of the pine forest zone. Accordingly at this stage, hunting groups specializing in elk 
and other terrestrial mammals followed their game into Finland with the expansion of 
the biotope concerned . A comparison of the metachronic shift of the pine zone (zone 
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Ca ni s fa111 iliar is L. X X 

Yulpes vulpcs L. X 

Equus sp. X 

Cygnus sp. X 

Fig. 29 . Qualit at ive archaeo-o steo logical a na lys is of m a teri al fro111 the Pulli, Umbusi a nd Sveinie ki sit es in 
the East ß a lti c reg io n. 

boundary IV / V) in the deglaciation zo ne with the expansion of settlement suggests that 
thi s hypothesis is in many respects plausible. 

Presently known finds that can be connected with Early Mesolithic settlement are the 
Ristola site in Lahti, the Korpilahti net find from Antrea and a sledge-runner found 
at Viikinäinen in Heinola (Luho I 967; Edgren 1984). These finds are dated as follow s: 

Ri stola, Lahti ca. 9250 b .p. 
(Shore di splacement dating; Ancylus culmination) 

Korpilahti, Antrea 9230 ± 210 b.p. (Hel-296) 
9310 ± 140 b.p . (Hel-1303) 

(Radiocarbon datings of the net float s) 

Viikinäinen, Heinola ca. 9200 b.p. 
(Dating of the [V / V zone boundary according to bog finds) 

The age of the Ristola site is based on the dating of the Ancylus culmination in Southern 
Finland as according to Ristaniemi and Glückert (1987) and Haila (1987). The Heinola 
sledge-runner was found in a bog deposit at a depth with palynological indications of 
the IV / V zone boundary. The age of the find is taken from the dating of the zone bound
ary in Southern Finland (Ristaniemi & Glückert 1987). In earlier studies a bone ice-pick 
fo und in Kirkkonummi has been included among the Early Mesolithic finds of Finland. 
This artefact is, however, considerably younger (> 8500 b.p.). lt was found in a depos
it of Ancylus clay ca. 1.1 met res thick at an elevation of approximately 34 metres {Luho 
1967). Analyses of diatoms in the clay on the surface of the pick show that the deposit 
in question did not form at any co nsiderable depth and it a ppears to have sunk to a 
maximum depth of 10 metres from the surface of the ice . Accordingly, it had sunk to 
the bottom of the Ancylus La ke only as late as the beginning of the Atlantic period . 
(Comment by Professor Pentti Alhonen). 

The map in Fig. 30 shows the metachronic age of the IV / V zone boundary and its 
movement from the Finnish Gulf to Southern and Central Finland. The boundary is 
fixed at ca . 9600 b .p . The boundary has also been defined in Estonia on the basis of 
stratigraphic pollen observations in connection with the Pulli site. The radiocarbon dat
ings of the organic deposits from Pulli also date the IV / V zo ne boundary . The follow
ing boundary (9300 b.p.) is provided by the radiocarbon datings from the Antrea net 
find . The horizon of the find is situated at the zone boundary (Sauramo 1951 ). The 
chronological boundary of 9200 b.p. is in agreement with South Finnish datings presented 
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Fig . 30. Preboreal and Boreal period zonc boundar ies in Sou1hern Fin land and 1he Easl Bal1ic regio n based 
on da1ings . 

by Ristaniemi and Glücken (l 987) and the last defined boundary (9000 b .p.) is to the 
north of the Salpausse lk ä zone. 

Fig. 31 presents the dat ing of the migration of population. Ahrensburg elements in
dicate that Late Pa laeo lithic sett lement expanded into Lithuania and the so uthern parts 
of Lat via before 10,000 b .p. The Pulli material dates the ea rl y Estoni an fi ncl s 10 bel'o re 
9500 b .p . 

On the bas is of the find s from Antrea, Lahti ancl Heinola the pioneer sett lement of 
Southern and South-Eastern Finland dates to the time of the Ancylus culmin ati on and 
the a rea in questio n appears to have been occupied in the period 9500-9000 b.p. The 
chronology o f sites in the northern part of the Finni sh Lake Di strict that were not af
fect ed by the inland lake transgress ions indicates the advent of pioneer Settlement around 
the mid-Boreal phase - ca. 9000-8500 b.p. (Mat iskainen 1983, 1987). Mesolith ic sites 
older than this peri od have not been found so far in the coasta l region of SW Fin land. 
According to shore di splacement chrono logy the ea rli est se11l eme nt of Ostrobothnia is 
younger than 8500 b .p . (Sa lomaa & Mat iskainen 1985). 

There appears to be distinct corre lati on between the metachron y of settlem ent and 
the o nset of the Borea l period. lt can be assumecl that migra ti on in to the present te rrito
ry of Finland was lin ked to the expansion of the pine forest zone in the Ea rl y Post gla
cial per iod. Thus, the firs t settl ers of Finland were hunt er-ga therer groups specializing 
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Fig. 31. Succession or [arly Mesolithic sc11l e111 en1 in the East ßalti c rcg ion and the southern areas of Finland . 

in th e fa un a of t he Boreal zone. As mentioned by E dgren (1984), flint artefacts and 
flak e frag ments from Ristola - comparable to the Pulli find s - indicate a migration 
of settlers (cf. F ig. 28). Once the former ties and contacts of thi s population were se
vered quartz becam e t he sole materi a l used in retouched a rt e facts . Assuming that the 
refuse fa una of Ri stol a with it s emphasis on elk and beaver can be Iinked with the 
Mesolithic settl ers, the catchment of the pioneer hunter-gat herers would then appear 
to have concentrated on the terrestrial mammals of the Boreal environment. Accord
ingly, adap tati o n to the ava ilable resources of the local environment would have ca used 
the population , thus establi shed, to concentrate on effecti ve sealing practices in the regres-
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sive stage of the Ancylus Lake. The above-mentioned early finds reflect mobility and 
transhumance and it was only the early catchment-type economic pattern of Asko la that 
begins to reflect adaptation and permanent settlement in the areas to the north of the 
Gulf of Finland. 

The early sites in Askola are o lder than 9000 b.p., which is in agreement with the 
process of settlement in Southern and South-Eastern Fin la nd . The Ristola site in Lahti 
is 30 km north of Askola and it is logical to assume that in the Ancylus regress ion stage 
when the biotope of the former region became less favourab le it was abandoned for 
the more advantageous environment of Askola region. The areas are separated by a 
chronological hiatus of only a co uple of generations. In theoretical terms, the roots of 
the early settlement of Askola are to be found to the south of the Gulf of Finland in 
the "Episwiderian" culture or the so-called " Kunda culture", which was in the process 
of formation. An alternate explanation for the earliest settlement of Askola is that it 
was a result of the utilization of the offshore archipelago zone and the spread of settle
ment along the northern seaboard of the Gulf of Finland. 

Boreal period centres of settlement along the northern shore of the Gulf of Fin land 
that can be compared to Askola in both ecological and chronological terms formed in 
the regions of Anjalankoski, Elimäki and Laperla in Kirkkonummi . On the other hand , 
the earliest Mesolithic settlement of Vantaa and Sikunsuo in Kirkkonummi are from 
the ea rl y stages of the Atlantic period (Matiskainen 1983) . 

The earliest stages of settlement in the eponymic area of the so-called "Suomusjä rvi 
culture" (i.e. Laperla in Suomusjärvi) appear to be of slightly younger date than the 
Askola sites. Fig. 32 presents a comparison of shore disp lacement curves fro m these 
respective areas. Suomusjärvi is located in an area of more rapid land uplift with the 
result that a long-term stagnatic catchment area of the same type could not form there. 
In the Ancylus regression stage the si tuation was similar in both areas with offshore 
archipelago conditions prevailing, but regressive conditions in the beginning of the At
la ntic period led to the formation in Laperla of an" Ancient Lake Aneriojärvi" located 
at an elevation of ca. 50 metres and considerably larger than the present lake of the 
same name (Sauramo 1958) . In the Litorina period the coastal catchment shifted to the 
Kisko region with its characteristic finds of South-Finnish adzes (Matiskainen 1988). 
The Suomusjärvi area remained an inland lake zone (cf. Fig. 23) where artefact finds 
indicate use of this territory from the Kisko regio n. 

8. SUMMARY 

The start ing-point for the present stud y concerning the Askola region is an inves tiga
tion o f paleohistory and settl ement in the period 10,000-6000 b .p. Reconstructi ons of 
prehistoric conditions are mainly based on the result s of quaternary paleontology . Pol 
len analyses have provided data on the development of vegeta ti o n and forests a nd dia
tom analyses on the formation of dry la nd and Early Holocene changes in the hi story 
of the Baltic . The area is weil suited for resea rch purposes due to the fact that Ea rl y 
Post-Glacial developments can be defined within it. Const ructing a geological shore di s
placement chronology for a limited area also serves the purposes of outlining a so-called 
stratigraphic shore displacement chronology for Mesolithic sites and finds . The chro
nology of sites permits an evaluation of chronological change in the artefactual record. 

The Ancylus/ Litorina Mesolithic periodization is called for also in terms of settle-
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Fig . 32. Sho re displacement cu rves comparing the Mesolithic territories of Suomusjärvi and Askola. 

ment chronology in the case of Askola . The Ancylus period can be regarded as the pi
oneer stage when the rapid changes of the Boreal period both in the development of 
the forests as weil as in the rapid increase of dry land due to shore displacement were 
reflected in the locations of sites and assumedly in their number. The beginning of the 
Atlantic period around 8500 b.p. is a di stinct phase of settlement judging from the num
bers of sites . At this stage shore di splacement was retarded and the stagnatic Litorina 
phase began. This boundary a lso entails a clear change in the artefact material of the 
Mesolithic - the leaf-shaped slate points fall out of use and a new group of artefacts, 
the oblique-bladed quartz points appear in the material, possibly replacing the former. 
The stagnatic stage of the Litorina Sea led to an adaptation to the natural resources 
of the Porvoonjoki River valley, which was in the process of formation at the time. 
The stabili zation of environmental conditions can also be seen in the locations of sites. 
The nature of shore displacement at Askola explains why dwelling site finds display 
a di stinct concentration in the Mesolithic and the formation of a catchment with long
term use of resources at the ecologically favourable region around the mouth of the river. 

Ana lyses of refuse fauna from Askola provide significant additions to data on 
Mesolithic economy both qualitative ly and quantitatively . The material has revealed 
previous ly unknown species - Capreolus capreo/us and Sus scrofa, which indicate a 
much more varied range of game in the At lantic period. A new species in the prehistoric 
refuse fauna of Fi nland is a lso Lutra lutra. The dating of the refuse fauna indicates 
that sea ling was a signi ficant practice ever since the Early Mesolithic . 

T he possibi lities of applying site catchment analysis in conclusions regarding the econo-
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my of the period remain limited mainly for the reason that the rapid and abrupt changes 
in the natural environment do not permit unequivocal reconst ructions of the biotopes 
of the game species concerned. Accordingly, catchment analysis can only be used in 
a qualitative sense. The Mesolithic of the Askola region clearly indicates the utili zat ion 
of a river estuary environment by hunter-gatherers that is characteristic of the Boreal 
zone. The theoretical division of four biozones finds grounds in the case of Askola. 
The sites, the hunted fauna and the occurrence of oblique-bladed quartz points indicate 
that the hunting strategies corresponded to the zonal division. 

With reference to Binford 's environmental-deterministic classification of site strate
gies, the so-called collector system would appear to provide the best explanarion for 
human activity in the Askola catchment. Hunting in the va rious ecozones can be linked , 
at least on a theoretical level, with the seasonal habits of various game. By utili zing 
peak periods Settlement became sedentary at the river mouth remaining so throughout 
the Mecolithic . The stagnatic conditions of the Litorina stage led to a situation where 
land uplift had little effect on environmental change. Possible food crises are unlikely 
in the case of Askola and the theoret ical limits of productions were never reached. 

Askola is at present the oldest known succession of settlement in Finland. Only the 
Ristola site at Renkomäki in Lahti is of earlier date in terms of shore di splacement chro
nology. The flint artefacts found at Ristola are from areas to the so uth of the Gulf of 
Finland and indicate the direction of migration of the early population. The settlement 
of Askola can be traced back directly to Ristola where the Ancylus regress ion increased 
the area of dry land to such an extent that the population was forced to move so uth 
to the Askola reg ion in order to carry on a subsistence strat egy utili zing archipelagic 
conditions. In the coastal zone of the Gulf of Finland areas of sett lement chronologi
cally successive to Askola formed in rhe Anjalankoski-Elimäki region and at Laperl a 
in Suomusjärvi. The archaeological record has not provided evidence of a a distinct 
"Askola culture" with a one-sided use of quartz artefacts. The Mesolithic artefacts were 
probably used already by the early settlers. 

Mesolithic occupation in Askola appears to have continued uninterrupted from the 
end of the 10th millenium b.p. to the beginning of the 6th millenium . lt is highl y possi
ble that past human activity in accordance with the previously presented models of hunt 
ing specializing in seal disrupted the sedentary structure of settlement in the Porvoon
joki river valley at Askola, which had adapted to the various ecological zo nes. Th e 
changes of the stagnatic Litorina stage into reg ressive conditions led to changes in hunt
ing conditions and during the Typical Comb Ware period the llolanjoki river beca me 
a catchment area of greater importance than the Porvoonjoki ri ver. 

The archaeological record indicates an unbroken succession of settlement in the Askola 
region from 9100 to 4000 b.p. Paleoecologica l pollen analyses are required in eva luat
ing the nature and continuity of subsequent settlement. These studies may also bring 
light on the origins of farming along the northern seaboard of the Gulf of Finland. 
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Table 1. CATALOGUE NUMBERS AND EXCAVAT IONS OF PR EHI STOR IC S ITES IN AS KOLA 

1. Monnin kylä, Pykäli stö, NM 11 628, 
2. Monnink ylä, Matlila , AKM (adze) , 
3. Monninkylä, Uusipelt o, NM 18263, 
4. Monninkylä, Tyynelä , NM 12644, 
5 . (Monnik ylä, Punahieta , ca irn), 

6. N ietoo, Ta llik ää rö, NM 12423: 1- 4, 12640: 1- 4, 12506: 1- 15, 12934: 1- 479, 18569, 18794, 
(Luho 1951 , Luho 67, p. 62), 

7. Nietoo, Ko lokorpi, NM 13163, 18570, AKM, 
8. Monninkylä , Hakkari , NM 2455, 13 132, 
9. Monnink ylä, Lav i, NM 10123 , 12657: 1- 3, AKM , 

10. Monnink ylä, Kuoppamäki , NM 6007:2, 11813 :1- 2, 12763: 1-5 , 1857 1, PoM 3797-3598, 
11. N ietoo , Vähämäenniill y, NM 6435, 
12. Nietoo, Pohjoisniitty, NM 12648: 1- 2, 13158, 
13. Vakkola , Aropelto , NM 12639:1- 13, 12735: 1- 13, 12972 :1 - 6, 13156 :1 -6, 18573, AKM, 
14. Vakkola , Aillapelto , NM 12654:1 - 5, 
15. Monnink ylä , Kati ssuo, NM 18572, 18706: 1- 6, 18761, 18768, AKM, 
16. Monnink ylä, Metsäpelt o, NM 15270, 
17. Monninkylä, Kotopelto, NM 12634, 18574, 
18. Monninkylä, Konnu, NM 9213:1 , 9584: 1, 18575, 
19 . Va hij ärv i, Siltala- Luoma, NM 6456, 11 6 18:46, PoM 3700- 370 1, 
20. Vahijärvi, Silt a la - Riihipelto , NM 11618 :47, 12645:1 - 16, 
21. Vahijärvi, Si lt a la - Kotopelto, NM 9200: 1- 18, 9213:2- 5, 9584:2-3 , (4) , 9703 :2, 10646:3-9, 

11428: 1- 13, 1161 8:1-45 , 11 6 19: 1-47 , 11 723: 1- 27, 11 724 :1 - 8, 12160:1- 9, 12645: 1- 16, 
12939: 1- 17, 131 55 :1 - 30, 18576, 18577, 18578, A KM, (C leve 1930, Lu ho 1946- 47; 
Luho 67 p . 5 1), 

22. Vah ij ärv i, Metsä- H en na - Kotopelto , NM 11725: 1- 3, 18579, AKM, 

23. Vahijärvi, H assa - Syrjäpelt o, NM 11622:1 - 2, 12630 :1 - 5, 12759:1 - 156, 131 52: 1- 189, 
14907:1 - 6, 18580, AKM, 

24. Vahijärvi, Kotokorpi, NM 9588:1, (11623), 
25. (Vahij ä rvi, Hassa, cupstone), 
26. Vahijärvi , Koi vistonpelto , NM 18581 , 
27. Vahijärvi, Pe lto mäki , NM 12631 , 13134, 
28. Va kkola, Taltinaro, NM 1203 1, 12267 , 
29. Vakkola, U usi-Klemett i, NM 18938, AKM, 
30. Vakkola, Ki vimäki , NM 12161:1 - 2, 
31. Vakkola , Sa lovaara, NM 12269, 
32. Vakkola, lso- Pitkänen , NM 13137 , 
33. Vakkola, Pihapelto, NM 12126, 12736: 1-2, 
34. Vakkol a, Scppälä, NM 12655:1 - 3, 13136, 
35. Syrjälä, NM 12658, 
36. Metsä - Peltola , NM 12699: 1- 2, 12951, 12975: 1- 3, 
37. Vakkola , Niemenpelt o, NM 64 16, 12268, 12278: 1- 7, 12609:1 - 4, 12649: 1- 3, 12653: 1- 3, 

12962: 1- 10, 13139: 1- 2, 18584: 1- 6, 18688:1 - 6, 1935 1:1 - 7, (Virta maa 1973), 
38. Vakkola, Jokipelto , NM 12737, 12762, 13 135: 1- 14 , 13 157:1 - 11 , 
39. Vakkola, Met säpelto la n tie, NM 13143:1 - 3, 18583, 
40. Va kkola, Suoranta , NM 12943, 12953, 18585 , 
41. Vakkola, Sil ta-a ro , NM 12271 , 12128, 13142:1 - 5, 18582, 1893 9, 
42. Vakkola, Suursuo, NM 12605: 1- 79, 18586. (Luho 1950, Luho 67 , p. 60), 
43. Vakkola, Kurjala , NM 12960: 1- 14, 18587 , 18588, AKM , 
44. Vakkola, Vanha-K lemelli, NM 14954:1 - 12, 15325: 1- 170, (Luho 1960, Luho 67 p. 47), 
45. Vakkola, Urhei lukenttä , NM 13983: 1- 8, 14542 :1 - 179 , 18589, AKM (Lu ho 1957), 
46. Vakkola , A h ls ted inpelto, NM 12647: 1- 4, 18590, 
47. Vak kola , T oppin en, NM 1041 5, 12264: 1- 4, 12265, 12266 :1 - 99, 12604:1 - 93, 12739 :1 - 2 

1298 1:1 - 4, 1859 1, AKM , (Lu ho 1949- 50, Luho 67 p. 49), 
48. Vakkola , Siltapell o nha ka, NM 12122:3, 12280 :1 - 2, 12283 :1 - 3, 126 13: 1-7, 12637 , 12601 :1 - 82, 

12738: 1- 9, 12760:1 - 20, 12933: 1- 1206, 12978: 1- 2 1, 131 30: 1- 32, 18592 , 18687, 18937 :1 -7 , 
AKM, (Luho 1950, Lu ho 67 p. 61 ), 

(con tinued) 
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Table 1. Co111inued. 

49. Yakkola , Pappila- Sa u11apcl1 0 , M 11986 :1 - 7, 12019 :1 - 3, 12052: 1- 8, 12 122:5, 12282:1 - 13, 
12594, 12603:1 - 98, 12740: 1- 2, 12761: 1- 4, 12974: 1- 17, 13068: 1- 282, 18593, 18594: 1- 3, 
18935: 1- 4, 

50. Yakkola, Pappila, NM 12 122:4, 12279(?), 18595, 
51. Yakkola, Grindinpel10, NM 12285: 1- 2, 1264 1, 12741 :1- 2, 12979:8- 10, 18596, 
52. Yakko la, Muun1ajanmäki, NM 11 985, 1228 1:1 - 4, 12496: 1- 7, 12979: 1- 5, 19332: 1- 62 

(Sa rkk i 1973) , 
53. Yakko la, Jaa konpelto, NM 1295 7: 1- 2, 13133 , 13984:1 - 2, 
54. Yakkola, Reväsmäki , NM 12284: 1- 4, 12365: 1- 2, 12635 , 12742 :1- 6, 12743: 1- 3, 12945:1 -5, 

12979: 11 - 12, 13668:1- 117, 14543:78- 177 , 18597, 1880 1:1 - 16(?), 18934 :1 - 12, (Luho 1954, 
Luh o 67, p. 53) , 

55. Nalkki la, Taka- li nna, NM 12275: 1- 2, 
56. Nalkkila, E1u-linna, NM 12123: 1- 2, 12276: 1-7, 126 11 :1 - 6, 12955: 1-5, 18598, 
57. Nalkki la, Kaira ssuo , NM 126 19: 1- 3, 
58 . Nalkki la, Ran1apelto, NM 12002: 1- 3, 126 12:1 - 5, 18599:1 - 3, 
59. Nal kkila, Rok ki - Riihipel10, NM 13148: 1- 2, 
60. Nalkkila, Hai ti, NM 2452: 15, 
6 1. Na lkkila , Hairi - Ko1opel10 , NM 12009: 1-7, 
62. Nalk ki la, K ieroseipäänpel1 0, NM 13 147, 18600, 
63. Yahij ärv i , M äkelänpelt o, NM 12620: 1- 2 1, 1296 1:1- 17, 
64. Nalkki la, Kivistömäk i , NM 12952, 
65. Nal kki la, Ri ihimäenpelto , NM 12794: 1- 3, 12928:1 - 368, (Luho 195 1, Luho 56, p. 66) , 
66. Vahij ärvi, Yarjoranta , NM 12633, 
67. Yahij ärvi, Leveäsuonpel1 0 , NM 11 624, 
68. Yahij ärvi , Suontaka , NM 6 175 :6-8 , 9584:4, 9588:2 , 11 428: 14 , 11620, 11 625 :1 - 2, 11626, 

11 723:28-30, 12160:10, 12700, 
69. Puharonkimaa , Ryy kinpel10, NM 1212 1:1- 2, 1860 1:1-3, 
70. Puharonkimaa, l soniemi , NM 18602 : 1- 2, 
71. Puharonkimaa, Puhdenpelt o, NM 12642 , 
72. Puharonkimaa, Aropelto, NM 18603, 
73 . Ya hij ärvi , Kurke lanmäki, NM 3226: 1- 2, 18604: 1- 2, 
74. Puharonkimaa , Pitk ähuhta , NM 18605, AK M , 
75 . Puharonk imaa, A lastupa , NM 12643 , A KM , 
76. (Puharonkimaa, Ylästupa, cup-marked stone) , 
77. (Puharonk imaa, Laukaankulma , cup-mark ed stone), 
78 . Puharonkimaa, Joki , NM 12784 :1 - 3, 
79. Puharonkimaa, Koskipelto , NM 12626: 1- 28, 18606, 
80. (Puharonkimaa, Heikkilä, cup-mark ed s1one), 
8 1. Puharonkimaa, Paala- Paavola, NM 1279 1:1- 2, 
82. (Puh aronkimaa, Paavola, cup-mark ed stone), 
83. Puharonkimaa, Paavola- Riihipell o, NM 18608:1 - 2, 
84. Puharonkimaa, Yalkamaa, NM 126 14, 1261 7:1 - 37 , 12785: 1- 5, 12786, 12956: 1- 4, 12959:1 - 4, 

14205, 18609: 1- 2, 
85. Puh aronkimaa, Tukkinen, NM 6863, 
86. Puharonkimaa, Järvensuo, NM 12159:65- 10 1, 1262 1:1- 123, 12788: 1- 19, 12940:1 - 2 1, 186 10, 

18947 :1 - 2 1, 
87. Pu haronkimaa, Yrjölä, NM 186 11: 1-2, AKM , 
88. Puharonkimaa , Yrjö lä- Onk imaa , NM 13144:1 - 3, 186 11:3-6, 18948, 
89. Puharonk imaa, Yrjö lä- llmari , NM 12965: 1- 2, 186 11 :7, AKM, 
90. Puh aronkimaa, llmari - Pi sku lanpelt o, NM 18620, 
91. Puh aronkimaa, Kes ki suo , NM 13003, 
92. Nalkk il a, H opeapel1 0, NM 13064:1 - 575 , 18944: 1- 5, (Luho 1952, Luho 56 p. 78), 
93. Nalkkila, Alho , NM 12055:1, 
94. Nalkkila, Yli -Järve lä, NM 2452:2 1, 
95. Nalkk ila, H ai1i - Hiirikoskenpelt o, NM 13131:1- 10 , 186 12:1 - 5, 18929: 1- 3, 
96a. Na lkkila, Haiti - My ll ypelto, NM 12003: 1- 6, 12055: 7-9, 12 159:45 - 64 , 12368: 1- 16, 

12623:1 -86, 12636: 1- 18, 12935: 1- 107, 18613 :1 - 2, (Luh o 195 1, Luho 67 p. 55) , 
(continued) 
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Table 1. Continued. 

96b. Na lkkila, Ellil ä - Myll ypelto , NM 12004 : 1- 2, 12783 : 1- 5, 18940(?) , 
96c. Na lkkila , Etu -linna- Ra ntanen , NM 12005: 1- 6, 12 159:37- 44, 126 10:1 -4, 126 16: 1- 57, 

17604(? ), 1894 1: 1- 60, 
97. Na lkkil a, Ko ivuni erni, NM 13066:1 - 40 , 13670: 1- 18, 
98. Na lkkil a, Ket uri nrnäki , NM 15744: 1- 125, 16 16 1:1-153, (Luh o 1962, Luh o 67 p. 44), 
99. Na lkkil a, Nierni , NM 12969: 1- 2(?), 186 14 , 

100. Nal kkil a, Kop ink a lli o , NM 12261:1 - 25, 12262: 1- 11 5, 1266 1: 1- 7877, 13670:22, 18797, 
1895 1, AKM, 

101. Na lk ki la, Fil potti, NM 13065: 1- 101 , (Luho 1952, Luho 56 p. 86), 
102. Na lkkila , Kalliopelt o, NM 13 154, 186 15, 
103. Na lkkila, Rahkai ssuo, NM 13302 :1 -227, (Luho 1953, Luho 67 p. 42), 
104. Na lkkila, Rokki - Valkamaa , NM 11987, 12006: 1- 16, 12007:1 - 6, 1204 1:1 - 4, 12055:5 - 6. 

12 159: 1- 11 , 12260:1 - 246 , 12260: 1- 92 , 12606:1 - 92, 12624:1 - 139, 12739: 1- 13, 12790: 1- 40, 
12973: 1- 56, 12967:1 - 2, 13140, 13 146, 186 16: 1- 7, 18931 : 1-7, AKM , 

105. Na lkkila, P uurata, NM 11 983: 1- 3, 12008, 12 124, 12 125 , 12159:28- 35, 68, 12948, 13141 , 
13670:2 1, 186 17:1 - 6 , 18945: 1- 5, 

106. Na lkkila, E1u-Linna-Ruo ks111 aa, NM 12263:1 - 5 1, 12277 , 12345: 1-25, 126 15: 1- 123, 
12629: 1- 50, 12929 :1 - 462, 12936: 1- 19 , 12966:1 - 2, 13670: 19-20, 186 18: 1- 10, 18689, 
(Luho 1952, Luho 56 p. 86), 

107. Na lkkil a, Taka-Piskula- Ruo ksrnaa , NM 1201 0, 12261: 1- 25, 12931:1 - 269 , 13067: 1- 87 1, 
13303:1 - 328 , 186 18: 11 , 19 189, 

108. (Nalkkil a , Ruok srnaa, Medi eva l ceme1ery), 
109. Na lkkil a, Ka nn is10, A KM , 
11 0. Na lkkila, Lemonm yll y, NM 12795: 1- 6 , 
III . Na lkk ila, Ellil ä, NM 11 984, 12622 :1 - 5, 12932:1 - 15, 18949 : 1- 11 (?), 
11 2. Na lkkil a, .l ärve lä- .l ok inii11 y, NM 120 11:1 - 5, 12 159:65 - 67 , 12787: 1-3, 12946, 186 19:1 - 5, 
11 3. (Nalkkila , Heissuo, ca irn) , 
11 4. Huuvari, Koi vislo , NM 12289, 
11 5. Sä rki järvi, Ha nnula, NM 18621 , 
116 . Sä rkijärvi, Vakängi, NM 12270 , 
11 7. Sä rkijärvi, Kuusis10, NM 183 18, 
11 8 . Sär kij ärvi, Va llila, NM 18622 , 
11 9. Sä rkij ärvi, Rint a la, NM 13 149: 1-4, 
120. Va kk o la, .Ju ngfe rn , NM 12273: 1-7, 12274: 1- 17, 18623, 
12 1. Vakkola, Mult a la , NM 18624, 
122 . Vakkola, La toniilt y, NM 12052: 1- 8, 
123 Va kkola , Sa la11i , NM 12272, 
124. Vakko la, Kuuse la , NM 1294 1, 
125 Huu va ri , Krävi, NM 104 14: 14, 16, 
126. H uuvari, Norroo keri , NM 13 160: 1- 9, 
127 . H uh1ani i11 y, A KM , 
128. T iilää, Vanha-Ta lo, AKM, 
129. T iilää, Kou lu1il a, NM 13566, 
130. H uuvar i, Slo11 i, NM 12954: 1- 7. 
13 1. Huu vari, Kass il anpel 10, NM 12744: 1- 3, 
132. Huu vari, Va ini o, A KM , 
133. Tiilää , .J okimaa, NM 11728, 
134. Särkijärvi, Ko ivum äki, Nivl 12746: 1- 2, 
135. Kor11ia, Mä1tä his1ö, NM 18629, 
136 . (Kornia, Torp injoki , iron axe), 
137. Ko r11i a, Uus ik a r1 a no , NM 12636: 1- 2, 
138. Kor11 ia, Va nhak a r1an o, NM 18626, 
139. Korttia, Lep islö , NM 12789: 1- 47, 12964: 1- 8, 18625, 
140 . Kort1ia , Män1 ylä, NM 12 159: 102 - 105 , 12627: 1- 11 , 12782: 1- 7, 12937: 1- 33 , 18627, 18706, 

18793, 18946: 1- 18, 
141. Kor11ia , Hoi kka la, NM 12950: 1- 2, 18628, AKM , 
142 . Tiilää , Pyykkö, NM 12745 , 

(conl inuccl ) 
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Table 1. Continued. 

143. Nietoo, Ruokomaa , NM 12638: 1- 5, 13151, 18636, 
144. Nietoo, Martt il a, NM 12656, 12958, 13150, AKM, 
145 . Särkij ä rvi, M yll yniiu y, NM 14104, 18637, 
146. Huu va ri, Ko ivisto, NM 9184:1 - 2, 9263 , 950 1:1- 3, 9656, 97 15, 1003 1:1- 2, 13145: 1- 4, 
147. H uuva ri , Liht amäk i, NM 10324:1 - 10, 104 14: 1- 15 , 18630, 
148. Huu var i, Lehtelä, NM 14334, 18685: 1- 3, 
149. Huu va ri , Laa kso, NM 10032, 
150. Huu va ri , Lehtelä-Laakso, NM 9 183: 1, 
151. Huu vari, Riihipelto, NM 1265 1:1 -7, 1863 1, A KM , 
152. Huu vari, Lä hteena ho, NM 12650: 1_:_4, 12971 , 
153. H uu var i, Lä ht eenaho- Yirta , A KM , 
154. Huu va ri, H o nk a ni emi , NM 8727 , 8737, 8738 :1 - 12 , 8828:1-50, 8829: 1- 58, 8952: 1- 20, 

8970, 9182: 1- 51, 9203: 1- 14 , 10030:1- 18, 103 14:1 - 9, 10542 :1 - 2, 12025 :1- 130, 12286: 1- 6, 
12287 , 13 159: 1- 15, 15204:1 - 3, 18632, (Äyräpää 1929), 

155. Huu var i, An ttil a, NM 12288, 
156. H uu va ri, Kaunisto, NM 18268, 18633: 1- 2, 
157 . Huu var i, Hiik si, AKM, 
158. Huu va ri, Männistö, NM 12938, 13161:1 - 54, 16563 :1-92, 18634: 1, 
159. Huu va ri, Mä nni stö- Yirta, NM 18634:2, 
160. Huu va ri , lmpivaara, NM 12607:1 -8, 
161. J uornaank ylä, Ko topelt o, NM 16535, AKM, 
162. J ournaanky lä, Yä häta lo, AKM , 
163. Juornaankylä, Koskipelto , NM 12963: 1-5 (? ), 18635, 
164. Mo nnink ylä, Greijula, NM 2452:9, 
165. Monnink ylä, H au kk astenkalli o, (quarzes) , 
166. Mo nnink ylä , Luht a la , NM 9703 : 1, 
167. Monnink ylä , P öö kä ri, NM 12652: 1-2, 18568, 
168. Mo nnik ylä, Vähä-Tynni, NM 14908: 1-2, 
169. Monnik ylä , Sintonen, NM 10054: 1-2, 
170. Monninkylä, O llinsa lo, NM 12632, 
17 1. Juo rnaank ylä, Kuoppamä ki , NM 10692, 
172 . Juornaank ylä, Met so la, NM 12947: 1-7, 

Unide ntifi ed finds in Askola: 

2085: 1-5, 2452:13 , 17, 18, 34- 36, 45-47, 2704, 5537, 6007 :1 - 2, 6175:4, 99 17, 10243, 10646:1 -2, 
10660:1- 2, 12608:1 - 25, 12618 :1 - 5, 12628:1 - 26, 12643 , 12967, 12968, 12969, 12970, 12972: 1-9, 
12976, 12977, 12980, 12982, 12983 :1 - 5, 13138: 1-9, 13689:9- 10, 18638:1-48, 18754, 18763 :1 -4, 
18930 :1 - 5, 18932: 1- 3, 18933 :1 - 2, 18936: 1- 6, 18942: 1- 7, 18943: 1- 3, 18952:1 -7 . 
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Table 2. ARTEFACTS AND ELEVATIONS OF SITES IN ASKOLA (c .f. Symbo ls in Table 3 .) 

No. A B C D E F G H 1 J K L M N 0 p Q R s T u V w X y z A Ä ö 

1. 3 X 

2 . 3 X 42.5 

3. 3 X 

4. 3 X 

5. 
6. 1 X X X X X X X X X X 28.0 

7. 3 X X 

8. 3 X X 

9. 3 X X X X X 

10. 2 X X X X X X X X 40 

11. 3 X 

12. 2 X X X 27.5 

13. 2 X X 32 .5 

14. 3 ? X 

15. 3 X X X X X X X X 

16. 3 X 40 

17. 2 X X X 42 .5 

18. 3 X X X 40 

19. 3 X X 

20. 2 X X X X 40 

2 1. X X X X X X X X X X X X X X X X X X X 39.0 

22. 2 X X X X X X X 40 

23. 2 X X X X X X X X X X X X X 40 

24. 3 X 37 .5 

25. 
26. 2 X X X X X 

27. 3 X X 40 

28. 3 X X 

29. 3 X 

30. 3 X X 

3 1. 3 X 

32. 3 X 

33 . 3 X X 30 

34 . 3 X X 

35 . 3 X 

36 . 3 X X X 

37. 1 X X X X X X X X X X 30 

38. 2 X X X X X 30 

39 . 3 X X X X X 

40. 2 X X X X 40 

4 1. 2 X X X X X X 30 
42 . 1 X X X X X X X X X X 31.0 

43. 2 X X X X X X 32 .5 

44. 1 X X X X X X X 45.5 

45. X X X X X 45 

46. 2 X X X X 40 

47 . 1 X X X X X X X X X X X 40.0 

48 . 1 X X X X X X X X X X 28.5 

49 . 2 X X X X X X 30 

50. 2 X X X 35 
) 1. 2 X X X 32 .5 

52. 1 X X X 35 

53. 3 X 

54. 1 X X X X X X X X X X 40 

A B C D E F G H 1 K L M N 0 p Q R s T u V wx y z A Ä ö 
(cont inued) 
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Table 2. Cominued. 

No. A ß C D E F G H J K L M N 0 p Q R s T u V W X y z Ä Ä ö 

55 . 3 X 32.5 
56. 2 X X X X X X X X 32.5 
57. 3 X X X X 50 
58. 2 X X X 35 
59. 3 X X 

60. 3 X 

61. 2 X X X 40 
62 . 3 X X 

63. 2 X X X X X 35 
64. 3 X 

65 . 1 X X 45 .5 
66 . 3 X 

67. 3 X 

68. 2 X X X X X X 40 
69. 2 X X X X X 32 .5 
70 . 3 X X 35 
7 1. 3 X 

72. 3 X 

73 . 2 X X 45 
74 . 2 X X 40 
75. 3 X X 

76. 
77. 
78 . 3 ? X X 

79. 2 X X X X 35 
80. 
8 1. 3 X X 

82. 
83 . 2 X 40 
84. 2 X X X X X X 40 
85 . 3 X 

86. 2 X X X X X X X X X X X 35 
87 . 2 X X X X X 35 
88. 3 X X X X X X X 

89. 3 X 

90. 2 X X X 35 
91. 3 X 46 
92. 1 X X X X X 50 
93. 3 X 

94. 3 X 

95. 2 X X X X 30 
96a. 1 X X X X X X X X X X X X X X X 33 
96b . 2 X X X X X X X 30 
96c . 2 X X X X X X X 30 
97. 2 X X X X X 53.0 
98. 1 X X X X X 55 
99. 2 X X 55 

100. X X 63 
101. X X X 46.5 
102. 2 X X X X 50 
103. 1 X X X X X X X X X 47 
104. 1 X X X X X X X X X X X X X X X X X X 32 
105. 2 X X X X X X X X X X X X 35 
106. 1 X X X X X X X X X X X X X X 45 
107. 1 X X X X X X X X X 35 

A ß C D E F G H K L M N 0 p Q R s T u V w X y z Ä Ä ö 
(continued) 
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Table 2. Continued. 

No . A B C D E F G H 1 J K L M N 0 p Q R s T u V wx y z A Ä ö 

108. 
109. 3 X 40 

11 0. 3 X X X 

111. 2 X X X X X X X 35 

112 . 2 X X X X X X X X X 32.5 

11 3 . 
11 4 . 3 X X X 20 

11 5. 3 X 

11 6. 3 X 

11 7. 3 X 

11 8. 3 X 25 

11 9. 3 X X X 

120. 2 X X X 30 

121. 3 X 27.5 

122. 3 X 27.5 

123 . 3 X 

124. 3 X 

125 . 3 X 

126. 3 X X X X X 

127. 3 X 

128 . 3 X 

129 . 3 X 

130. 3 X X X X X 25 

13 1. 3 X X 

132 . 3 X 

133 . 3 X 30 

134. 3 X X 

135. 3 X 

136. 
137. 3 X X 

138. 2 X X X X X 40 

139. 2 X X X X X X X 32. 5 

140. 2 X X X X X X X X X X 35 

14 1. 2 X X X X X 35 

142 . 3 X 

143. 2 X X 20 

144. 3 X X X 

145 . 2 X X 30 

146. 3 X X X X X X X X X 

147. 2 X X X X X X X X X X X 22 .5 

148. 3 X X X X 

149. 3 X 22.5 

150. 3 X 

15 1. 2 X X X 20 

152 . 2 X X X X X X X 22.5 

153 . 3 X 

154. 1 X X X X X X X X X X X 20 

155. 3 X 

156 . 3 X X 

157 . 3 X 

158. 2 X X X X X X X X 27 .5 

159 . 2 X 30 

160 . 2 X X X 25 

16 1. 3 X 27 .5 

162. 3 X 

A B C D E F G H 1 J K L M N 0 p Q R s T u V W X y z Ä Ä ö 
(co ntinued) 
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Table 2. Continued. 

No. A ß C D E F G H J K L M N 0 p Q R s T u V w X y z Ä Ä ö 

163. 2 X X 

164. 3 X 

165. 3 X 

166 . 3 X 

167 . 2 X X X 

168. 3 X X 

169. 3 X 

170 . 3 X 

17 1. 3 X 

172. 3 X X 

A ß C D E F G H 1 J K L M N 0 p Q R s T u V wx y z Ä Ä ö 

Table 3. Occurrence o f categor ies of finds at the Askola sites (cf. Table 2). 

A 1) excavated site, 2) sur veyed and identifi ed site, 3) stray find or unidentified sit e, see Ta ble 2. 
ß Primiti ve adze 40 
C Adze of four -s ided sect io n 39 
D 
E 
F 
G 
H 

K 
L 
M 
N 
0 
p 

Q 
R 
s 
T 
u 
V 

w 
X 
y 

z 
Ä 
Ä 
ö 

Fragments of artefacts 
C urved-backed gouge 
Gouge 
Fragment s of gouges 
Double-b laded adze 
Unfinished adze 
Weathered or worn aclze 
S late poi nt 
Fragm ent s of slate point s 
Unfini shed slate point 
Fl int point 
Oblique-bladed quartz point 
Perfora ted weapon o r sto ne 
U n fini shed perfo ra ted wea pon 
Flint artefact 
Flint fla kes 
Quart z a rtefac t 
Quart z fl akes 
Sto ne deb itage 
P a rall el-b laded axe 
P otsherds 
Grinding sto nc 
Fragment of grinding sto ne 
Striking sto ne 
ßurnt bone fragments 
C ha rcoa l 

30 
13 
II 
6 
4 

13 
6 

12 
15 
6 
4 

14 
14 
5 
6 

32 
67 

107 
39 

7 
18 
41 
19 
22 
23 
11 

32.5 

35 
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Appendix 

Osleological ana lysis 
Jukka Jernvall 1987 

Definiti ons of seal are in most cases given on the level of famil y as the bo nes a re highly frag111ent ary. The 
main species is Pusa hispida (i .e. Phoca hispida Schreber). 

Definitio ns of elk in this 111ateria l pose the risk of bones being 111ixed with those of aurochs (Bos primigenius 
ßoja nus) . In uncertain cases the ent ry is fo ll owed by a question-111ark (?). lt 111us1 also be point ed ou1 1ha1 
frag111ent s of wisenI bones (Bison bonasus L.) can rese111b le those of elk . 

Sites 111arked wit h a n as1erisk (*) conta in bo nes of !arge ani111a ls, 111os1 probably elk . Sites: 13067:30 1, 534; 
13303:95; 12600:58, 70. 

The identified frag111ents of canine bones (Canis sp. L.) a ppear tobe those of do111es1ica1ed dogs (Canis fami
liaris L.) o n Ihe basis of their size and for111. lt is not always poss ible to iden tify canines in ehe case of meta
carpal, 111e1a1arsal and phalanx bones (lynx, wolverine?). The questio n-111ark (?) is a lso added in uncerta in 
cases. 

The 111ateria l a lso contains !a rge numbers o f small frag111ent s of 111a111111a l spines (M a111malia sp .) wh ich do 
not provide reliab le identifica ti on (sea l, beaver etc.) . 

The identifica ti on of fi sh is restricted by the fragmentary cond it ion o f the bo nes as we il as the Jack of co111pa
ra 1i ve 111 ateri al (e.g. from different-sized indi viduals). 

Osteological ana lysis 1987, Juk ka Jernva ll 
ASKO LA 

1228 1: 1 
12599:43 

12602:7, 24 
12603:8, 14 

23 

35, 47, 49, 56 
68 
73 
79 , 81, 85, 96 

12604 :1 4 
25 

3 1, 41, 85, 93 
12605:26 

58 
63, 68 

12606:82, 9 1 
12640:4 
12647: 4 
12929 :466 
12932 :4 

90 

Castor jiber 
)) 

)) 

Alces a/ces 
Ma111ma li a sp. 
Esox lucius ? 
Sa l111 011idae sp. 
Teleostei sp. 

Phocidae sp. 
)) 

Ma111ma lia sp. 

Cas!Orfiber 
Cas!Orfiber 

Alces alces 
Phocidae sp. 
Ma111malia sp. 

Lepus sp. 

A lces a/ces 

? 

nav iculare sin . 
nasa le dex. fr . 
humerus sin. fr. dist. 
phalanx 2 fr. prox. 
ver tebra fr. 
praemaxillare/ vo111 er fr . 
vertebra fr. 
venebra fr. 

humerus dex . fr. prox. 
patell a fr. 
fe111ur fr. di st. ? 

ec t ocu nei f ornie si n. 
ulna dex. fr. prox. artic. 

phal. 3 fr. prox . 
humerus dex. fr. dist. 
vertebra fr. 

femus sin . fr. dist. 

pha l. tarsi ( 11 / V) / I 

1 

2 



12933:89 
9 1, 93, 97 
99 

102, 137, 175, 184 
206 
245 
253 

300 

301 
387 
388 

421 

450 
12933 :466 

487 

495, 496 , 555, 585, 
600, 609 
642 
689, 690 
732 
777 
8 16, 83 1, 875, 910 
9 11 
912 

950 

1009 
1010 

1036 
1066 

II 03 
11 46 
11 95 

Alces a/ces 

Phocidae sp . 
Castor f iber 
A lces a!ces 

)) 

)) 

)) 

)) 

)) 

Phocidae sp . 

Phocidae sp . 
)) 

)) 

)) 

Castor }iber 
)) 

Ma mma lia sp. 
Phocidae sp. 
Castor jiber 
Sciurus vu!garis 
Te leostei sp. 
T eleos tei sp. 
Phocidae sp. 
Mammalia sp. 
Phocidae sp. 

)) 

A lces a/ces ? 
Canis sp . 
Sus scrofa 

Pusa hispida 
Mamma lia sp . 

)) 

Phoc iclae sp. 

Mammal ia sp. 
Cypriniclae sp. ? 

Cypr inidac sp. ? 
Ph oc id ae sp . 

)) 

Castor Jiber 
Castor Jiber 

)) 

Cyprinidae sp. ? 
Phocidae sp. 
Canis sp. ? 
Phociclae sp. 
Phociclae sp. 
Ca rni vora sp. 
Ma mma lia sp. 
Te leos tei sp. 
P hociclae sp. 

Ph oc iclae sp. 
Canis/ Vu/pes sp . 

phal. 2 fr. di st. 

as traga lus sin . fr. 
radius dex. fr. di st. 
phal. 3 fr. prox. 
phal. 2 fr. di st. 
phal. 2 fr. prox. 
phal. I fr. di st. 
phal. I fr. prox. 
costa fr . prox . 

na viculare dex . fr. 

phal. ca rp i 1 
)) fr. prox. 

phal. ca rp i 2 
na viculare sin . fr. 
1111.V sin. fr. prox . 
phal. 3 fr. prox . 
phal. 3 fr. cli st. 
ca pitulum manclibulae dex. 
pha l. ta rsi I fr. p rox . 
calcaneum sin. 
ve rt ebra fr. 
ve rt ebra fr. 
phal. ta rsi 2 fr. prox . 
vertebra fr. 
mc. IV sin . fr. prox. 
cond ylus occ ipitali s dex . 
mc. / mt. fr . cli st. 
as tragalus sin. fr. 
mc ./ mt. epiph. fr. di st. 

squamosum sin. fr. 
phal. fr. cli st. 
vertebra fr. 

1111. I dex. fr. di st. 

ve rtebra fr. 
ve rtebra fr. 

ve rt ebra fr. 
mc . II dex. fr. prox. 
phal. ca rpi 3 fr. di st. 
phal. ca rpi I 
femur sin . cl iaph. fr. dist. 
cuneiforme dex . fr. 
vertebra fr. 
femur sin. cliaph . fr . 
phalanx 
bulla a udit o rius sin. fr . 
e ntocuneifor me dex . fr. 
pha l. fr . prox. 
vertebra cerv ica li s fr. 
ve rtebra fr. 
trapezium cl ex . 

humerus cl ex . fr. cli st. 
calcaneum cl ex . fr. 

I 
1 
2 
5 
4 

3 
4 
2 

2 

I 
2 
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1206 
12934: 174 

185, 195, 197, 199, 
202, 206 

12934:238 

238 

272 

280 
283 
289 

303 

12934:359 

92 

360 

37 1 

374 
380 

386 

387 
389 

Teleostei sp . 

Phocidae sp. 

Phocidae sp. 
)) 

)) 

)) 

)) 

)) 

)) 

)) 

)) 

Alces alces 
Canis sp. ? 

)) 

Mammalia sp. 
T eleostei sp. 
Phocidae sp. 

)) 

)) 

)) 

)) 

)) 

Castor Jiber 
Lutra lu1ra 
Mamma li a sp. 
Canis sp. 

Phocidae sp. 
Mammalia sp. 
Phocidae sp. 

)) 

)) 

)) 

)) 

Canis sp. 
)) 

)) ? 
Mammalia sp. 
Phocidae sp. 

)) 

)) 

)) 

)) 

Canis sp. 
Salmonidae sp . 
Teleostei sp . 
Ph oci<lac sp. 

)) 

Lepus sp. 
Mamma li a sp. 

Phocidae sp. 
)) 

Mammali a sp. 
Canis sp. 
Mamma li a sp. 
Teleostei sp. 

denta le fr. 

phal. tarsi fr. di st. 

humerus dex. fr. di st. 
ulna dex. fr. prox. 
rad ius sin . diap h. fr. 
1111. 11 dex. fr. d ist. 
mt. IV dex. fr . prox. 
ml. IV sin . fr. dist. 
mc. II sin . fr. prox. 
phal. tarsi fr. di st. 

» ep iph. fr. prox. 
phal. carpi (11 / V) / 1 fr. 
verteb ra cervica l is fr. 
mc/ mt. fr. dist. 
ve rt ebra cervicali s fr. 
ve rt ebra fr. 
radi us dex. fr. 
mc. III sin. fr. prox. 
mc. V sin. fr. prox. 
mt. III dex. fr. prox. 
phal. tar si fr. prox. 

» di st. 
capitulum mandibulae dex. 
calcaneum sin. fr. 
phal. fr. di st. 
ca lcaneum sin. fr. 

ulna sin. fr. prox. 
phal. fr. dist. 
cuboideum dex. 

)) fr. 
mc . 1 sin. fr. d ist. 
mc. II dex . fr . prox. 
phal. tarsi 1/ 1 sin. fr. 
at las fr. 
ca lcaneu m sin . fr. 
phal. 2 sin. 
vert ebra fr. 
ulna dex . fr. prox. 
radiu s dex. fr. prox . 
1111. 1 dex. fr. di st. 
phal. ca rpi 
phal. ta rsi fr. dist. 
mc ./mt. fr. di st. 
venebra fr. 
ve rt ebra fr. 
1111. V dex. fr. prox. 
pha l. tarsi 1 fr. di st. 
astraga lu s sin. fr. 
phal. fr. di st. 

scaphoideum dex . 
phal. 3 fr. 
phal. fr. dist. 
ulna sin. fr. prox . 
vc rt ebra fr. 
ve n ebra fr. 

1 
2 

1 
3 

2 

1 
2 

2 

1 
2 



390 Sa lmonidae sp : ? vertebra fr . 
41 4 Ph ocidae sp . humerus dex. fr. 

)) scaphoideum sin. fr. 
)) mt. III sin. fr. prox. 

Caslor fiber phal. tarsi I fr. prox. 
427 Lepus sp. scapula fr . prox. 
432 
438 Mammali a sp . phal. fr. 
439 Teleoste i sp. ve rtebra fr. 
447 
454 Phocidae sp . squamosum sin . fr . 

)) phal. ta rsi I fr. di st. 
Mammal ia sp. ve rt ebra fr. 

455 Esox lucius? vertebra fr. 

12934:468 Phocidae sp. mt. II dex. fr. prox. 1 

Canis sp . ? mc. / mt. fr . dist. 2 
Esox lucius denta le C:ex . fr. 

473 Phocidae sp. humeru s sin. fr. di st. 
Canis sp . ? phal . 1 

479 

12935 :26 , 29, 37, 53, 59 
70 Caslor fiber maxi ll a re dex . fr. 

Teleostei sp. ve rt ebra fr . 
8 1 

12978 :2 1 

12979: 10 

13064:230 Phocidae sp. tibi a dex . fr . d ist. 
24 1 Phocidae sp. ulna dex . fr. prox. 
37 1, 406 
409 Phocidae sp. humerus dex. fr. d ist. 

13067:7, 13 
22 Caslor fiber bu lla auditorius sin. fr. 

Alces alces pha l. 2 epiph. fr . prox. 
30, 39 
58 Alces a/ces costa fr. prox. 

)) pha l. 2 fr. prox. 
)) ? pha l. 1 fr. di st . 

73 
8 1 Mamma lia sp. vertebra fr. 

Esox lucius dentale fr. 
89 Cas1or fiber mc. III dex. fr. prox. 
100, 11 0 
127 Casror Jiber vertebra thor. / lumb . fr . 

Mammalia sp. vertebra fr. 
Esox lucius denta le dex. fr. 

134 Ma mmali a sp. pha l. fr. d ist. 
Esox lucius? dentale dex. fr. 

141 , 150 
163 Teleostei sp. dent i fr. 
167, 170, 196 

13067 : 197 Teleostei sp. vert eb ra fr . 
20 1, 206 
2 11 Sa lmonidae sp . ve rt ebra fr. 
225 
252 Phocidae sp . bu lla auditorius sin. fr. 

Casror f iber tibia sin. fr. prox. 
262 
272 Alces alces os sesamoideus tar si fr. 
289 Mam malia sp. pha l. d iaph. fr. 
30 1 *, 305 , 309, 321 
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341 Alces alces costa f r. prox. 
)) phal. 2 fr. prox. 

346 A lces alces ? phal. ca rpi ? 3 fr. prox. 
Mammalia sp. phal. fr. di aph. 

349, 352, 36 1, 362, 
370, 378 
394 Phocidae sp . phal. ca rpi 2 fr. prox. 1 

Te leostei sp. dentale fr. 2 
402 Alces a/ces phal. 1 fr. di st. 
4 12,4 17,420,441 
449 Castor Jiber ulna dex. fr. prox. 
450 Teleostei sp. verteb ra fr. 
459 Teleostei sp. dentale fr. 
465, 466 
469 Alces alces os malleo lare sin. fr. 
471 Cypr inidae sp . vertebra fr. 
472 , 483 
496 Alces a/ces ve rt ebra cervicalis fr . 1 

Ma mmalia sp. ve rt ebra fr. 2 
Teleostei sp. dentale fr. 

504 Mammal ia sp. ve rtebra lumba lis fr. 
5 16, 522, 534*, 535, 
549, 550 
563 Mammalia sp. venebra fr . 
572 
584 Alces a/ces scaphoiclcum sin. fr . 

585 
597 Esox lucius dental e sin. fr. 

13067:6 12 Castor Jiber mc. III clcx. 
623, 633 
660 Cas1or Jiber squamosum dex. fr . 

)) mt. V clex. fr. prox. 
)) pha l. carpi 1 

682 Castor Jiber maxillare cl ex . fr. 
)) raclius sin. fr. dist. 
)) vertebra cerv ica lis fr. 

Capreolus capreolus ulna sin. fr. prox. 
Ma mma lia sp. phal. fr. di st. 1 

704 P hociclae sp. phal. carpi IV/ 1 1 
Mammalia sp . vertebra fr. 2 

)) pha l. fr. cli st. 
7 16 
717 Castor Jiber h u merus clex. fr. dist. 

)) fibula dex. epiph. fr. dist. 
)) mt. IV clex . fr. prox. 
)) )) cli st . 

A /ces alces ? pha l. 2/ 3 fr. prox. 1 
Mammalia sp. vertebra fr. 3 

723, 729 
73 1 Teleostei sp. venebra rr. 
734, 74 1, 753, 762, 
767 , 771, 777, 783 
79 1 Castor Jiber hum erus clex. fr. 
804 
805 Mamma lia sp . ve rt ebra fr. 
8 14 Cas1or Jiber racl ius clex. fr. prox . 

)) ve rtebra lum ba li s fr. 
832 Cas1or Jiber scaphoicleum sin . 

)) ve rt ebra cauda li s fr. 
Esox lucius ? praemaxi I la re/ vo mer fr. 

13067:843 Cas1or Jiber ilium dex. fr. 
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844 

87 1 

13068:6, 59, 94, 144 
153 
160, 166, 17 1, 1 80 
234 

264, 274, 282 
13 138 :5, 8 
13 139:2 
13302: 10 

25 
26 

36 
45 , 5 1 
56 
85 
104 , 11 9 , 127 , 135, 152, 
153 , 157 , 17 1, 194 

13303 :6 , 10 
3 1 
39, 40, 65 
7 1 
83 , 88, 92, 95*, 100 
11 0 

124 
137 

148 
104 14:5 
12264:4 
12928:60, 72 , 87 
12929:28 , 162 , 169, 189, 

2 11, 296,446 
12960: 13 
12974: 15 
13068:37, 67 
14954: 12 
15325:2 1 
92 13:5 

11 725:3 
12159:27 
12266: 11 

Castor fiber 
)) 

Lepus sp. 
A rtiodac tyla sp. 
Mammal ia sp. 
Esox lucius ? 
Teleos tei sp. 
Castor fiber 
Carnivora sp. 
Phocidae sp. 

)) 

Esox lucius ? 

Phocidae sp. 

P hoc idae sp. 
Ursus arctos 

P hoc idae sp. 
Teleostei sp. 
Pusa hispida 
P hocidae sp. 

)) 

)) 

)) 

Mammalia sp. 
Esox lucius ? 
P hocidae sp. 

Phocidae sp. 
Phocidae sp. 

Cas1or fiber 

Alces alces 

P hociclae sp . 
A lces a/ces 

P hocidae sp. 
Mammalia sp. 
Teleostei sp. 

P hocidae sp. 

Phociclae sp. 

Phociclae sp. 

tib ia sin. fr. di st. 
ve rtebra t horacalis fr. 
scapula sin. fr . prox . 
p ha l. fr . di st. 
vertebra fr. 
denta le fr. 
denta le fr. 
venebra caudali s fr. 
can ine fr. 
bu ll a auditorius sin . fr . 
m t. V dex. epip h . fr. di st. 
de nta le sin. fr. 

cuboideum dex. fr. 

pha l. carp i 1/ 1 sin . fr. d ist 
p ha l. carpi 2 fr . di st. 

humerus sin . fr . 
vertebra fr. 
squamosum fr. sin . 
naviculare sin. 

)) fr . 
calcaneum sin . fr. 
mt. II sin. fr. prox. 
ve rteb ra fr. 
prae max illare/ vomer fr. 
ve rt eb ra cervica li s fr. 

mt. 1 sin. fr. d ist. 
mt. IV sin. fr . prox. 

vertebra caudali s fr. 

pha l. carpi 2 fr . prox. 

pha l. tars i 1/ 1 sin . fr . clis t. 
p ha l. ca rp i (11 / V) / I fr . cl ist. 

t ib ia dex. epip h . fr. di st. 
ve rt ebra fr. 
vertebra fr. 

mt. IV sin. fr . prox. 

phal. 3 fr . prox. 

bu ll a auditorius sin. fr. 

1 
6 

1 
2 
2 

95 



56 

68 
83 
90 
93 

12373:7 
12432:8 
12496:7 
12600:8 

14 

20 
3 I 
42 

58* 

70* 

83 

102 

I 24 

12600: 146 

96 

172 
176 

189 

Phocidae sp. 
)) 

Castor fiber 
Esox lucius ? 
Castor fiber 
Alces a/ces ? 

Phocidae sp. 
Castor fiber 

Phocidae sp. 
Castor fib er 
Anat idae sp. 
Castor fiber 
Castor fiber 
A /ces a/ces ? 
Phocidae sp. 
Castor f iber ? 
Mammalia sp . 

)) 

Esox lucius ? 
Teleos tei sp. 

)) 

Castor fiber 
Mamma li a sp. 

» (L epus ?) 
Phocidae sp . 

)) 

Teleostei sp. 
Pusa hispida 
Phocidae sp. 

)) ? 
Castor fib er 
Alces alces 

)) 

Esox lucius ? 
Phocidae sp. 

)) 

Sa lmon idae sp . ? 
Teleostei sp. 
Phocidae sp. 
Esox lucius ? 
Teleostei sp. 

)) 

)) 

Phoc idae sp . 
Cas/Or fiber 
Alces alces 

)) 

Ma mm a lia sp. 
Esox lucius ? 
T eleoste i sp. 

mc. I sin. fr. di st. 
pha l. I fr . prox. 
ve rt eb ra caudali s fr. 
d enta le dex . fr. 
squamosum dex. fr. 
mc . / mt. fr. di st. 

pisiforme sin . 
tibi a sin . epiph. fr . di st. 

phal. carpi fr. di st. 
mc. III sin. fr. prox . 
scapu la dex. fr. prox . 
tibia dex . diaph. fr. dist. 
entocuneiforme sin . fr. 
mc . II / V fr. di st. 
mc. II dex . fr. prox. 
vertebra cervica li s fr. 
mc ./mt. fr. di st. 
verteb ra fr. 
praemaxillare/vom er fr . 
ve rt ebra fr. 
d ent ./ p raemax./vo mer fr. 
trapezium sin. 
ve rt ebra fr . 
pha l. fr . di st. 
a straga lu s sin. fr. 
cuneiforme dex. fr. 
vertebra fr. 
dentale sin . fr. 
phal. tarsi 2 fr. prox. 
bulla a ud ito rus fr. 
dentale d ex . fr. 
costa fr. prox . 
phal. ca rpi 3 fr. prox . 
praemaxillare/ vo mer fr. 
ulna d ex . fr . prox. 
mt. III / IV fr. di st. 
vertebra fr. 
dent ale d ex. fr. 
na vic ulare sin. fr. 
dent a le dex . fr. 
ve rt eb ra fr. 
denta le fr . 
de111. / praemax. / vo mer fr. 
scapho ideum sin. fr . 
humeru s dex . fr. di st. 
phal. tarsi I fr . dist. 

)) 

pat ella 
de nt a le fr. 
ve rt ebra fr. 

prox . 

I 

2 
I 
4 

I 

2 
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11617:37 

43 

45 

46, 53 
54 
57 
58 
59 
66 

69 

Phocidae sp. 
)) 

)) 

)) 

)) 

Caslor Jiber 
)) 

)) 

)) 

)) 

)) 

Esox lucius ? 
Phocidae sp . 
Mammalia sp. 
Phocidae sp. 
Caslor Jiber 

)) 

)) 

)) 

)) 

Esox lucius 

Mammalia sp. 
Teleostei sp. 
Phocidae sp. 

Phocidae sp . 
)) 

A/ces a/ces 
Mammalia sp. 

astraga lus dex. fr . 
navicu lare dex. fr. 
mc . III si n. fr. prox. 
mc . V sin. fr. prox. 
phal. tars i sin. fr. prox . 
tibia dex . fr. dist. 
fibul a dex. diaph. fr . dist. 
condylus occipital is dex . 
mc . II I sin . fr. prox. 
pha l. tarsi 11/ l sin. fr. prox. 
pha l. 3 fr. 
praernaxillare/vomer fr. 
mc. II si n. fr. prox. 
ven ebra fr. 
phal. , 
astraga lus dex. fr. 
calcaneum sin. fr. 
humerus dex. fr. di st. 
mt. III sin . fr. di st. 
mc. III dex. diaph. fr. 
dentale fr . 

os sesamoideus 
vertebra fr. 
pha l. 3 fr. prox. 

tib ia sin. fr. di st. 
entocu neifonne dex. 
phal. tarsi 2 fr. prox. 
ven ebra fr . 
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