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Abstract
In 2012, the Museum of Lahti and the Museum of Petrozavodsk completed a joint 
archaeological field project, begun in 2008, in present-day Russian Karelia for the purpose 
of studying the oldest postglacial settlement of the area between Lake Ladoga and Lake 
Onega. 

During the five field seasons, altogether 19 new Stone Age sites were found. Test 
excavations were carried out at five sites. The finds consisted mostly of burned bone and 
flakes of quartz and other lithics. The oldest site was found in Harlu at the mouth of the 
Jänisjoki River, with a dating of ca. 7760 calBC.

1 Introduction

In 2007, the Museum of Lahti and the Museum 
of Petrozavodsk launched a joint archaeologi-
cal project to study the oldest postglacial sett-
lement of the area between Lake Ladoga and 
Lake Onega. The project’s fieldwork lasted 
from 2008 to 2012. Scientific assistance was re-
ceived from the Academy of Sciences, Moscow, 
and fieldwork in 2011 and 2012 was carried out 
jointly by the University of Petrozavodsk and 
the University of Turku, Finland. 

The specific purpose of the project was to 
investigate the routes of settlement spreading 
from the south-east to the north-west in the re-
gion between Lakes Ladoga and Onega. The 
focus was purely on potential locations for the 

earliest postglacial sites according to shore 
displacement chronology. Eventually, the 
fieldwork concentrated on the area between 
the Jänisjoki River, flowing into Lake Ladoga, 
and the Tulemajoki River 55 km directly to the 
south-east (Fig. 1). 

This article summarises the results of the 
whole project. The starting point and ques-
tion framing of the project are presented in 
detail in another article, in which also a part 
of this text was published for the first time 
(Takala 2014). The detailed results of the old-
est site excavated during the project, Hetuoja 
1 in Harlu, have also been published earlier, 
but only in Russian (Shakhnovich et al. 2014). 
Therefore it is useful to publish the finds and 
datings here for a second time for Finnish and 
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international colleagues. A full analysis of the 
sites and finds presented here will be published 
later (Shakhnovich et al. 2015) – this article 
contains the summary of our results.

2 Research history 

2.1 Archaeology of the Lake Ladoga 
region

During the last 15 years, more and more re-
search has been done on the postglacial sett-
lement of southern Finland, the Karelian 
Isthmus, and Karelia, as well as Lapland. The 
study of postglacial settlement and its contacts 
can be said, however, to have begun already in 
the 1960s. Since then, various views have been 
presented on the origins of the earliest settle-
ment in Karelia and the present area of Finland 
(for a detailed research history, see Takala 

2014: 193, 195–196 with references, and 
Pesonen et al. 2014; Rankama & Kankaanpää 
2008; Tallavaara et al. 2014). 

Almost all of the former Finnish Karelia 
had to be ceded to the Soviet Union after 
the Winter War in 1940, but before that, the 
Karelian Isthmus and Ladoga Karelia regions 
were studied by Finnish archaeologists. Before 
the War, only six Stone Age sites had been 
recorded at the north and north-east ends of 
Lake Ladoga. In 1917, J. Ailio investigated a 
Neolithic dwelling site at Koirinoja, Impilahti, 
and in 1937–1938, J. Voionmaa excavated five 
sites in the village of Tulema in the former 
municipality of Salmi at elevations of 15–20 
m a.s.l. (Huurre 2003: 156; Uino 2003: 509; 
Voionmaa 1937). In addition to these sites, 
Finnish museums gathered tens of Mesolithic 
stray finds, such as primitive axes, Southern 
Finnish adzes, or globular maze heads, around 
the northern and eastern shores of Lake 

Figure 1. The location of the research area and sites discussed in this article. 1 – Koirinoja 1–4; 2 – Tulema; 
3 – Uuksu; 4 – Kitelä and Hippolanjärvi; 5 – Hämäläisenmäki; 6 – Keto; 7 – Lehvosenmäki; 8 – Hetuoja 1; 9 
– Sumeriajoki 3; 10 – Uuksu cemetery; 11 – Orthodox cemetery; 12 – Enkeläinen; 13 – Hiidenvuori 1–2; 14 – 
Suistamo; 15 – Kirkkolahti 1 and Värtsilä 4; 16 – Heinjoki; 17 – Eno; 18 – Meijeri; 19 – Hepojärvi; A – Sortavala; 
B – Olonets; C – Petrozavodsk. Drawing: E. Sorvali, Museum of Lahti.
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Ladoga before the war (Huurre 2003; Takala 
2012: 179–182; Uino 2003).

During post-war times, Stone Age archaeol-
ogy in the area has been very sporadic. At the 
turn of the 1970s and 1980s, G. A. Pankrushev 
identified five Stone Age dwelling sites at eleva-
tions ranging between 15 and 20 m a.s.l. at the 
Uuksujoki River. I. F. Vitenkova found a small 
site on the southern shore of Lake Hippolanjärvi 
in 1991, and later K. E. German found the 
Neolithic site of Kitelä 1 on the Syskyänjoki 
River in 1997. In 1978, A. P. Zhuravlev 
had found some artefacts on sand dunes in 
Koirinoja. These artefacts may originate from 
the site discovered by Ailio (German 1997: 4; 
Kochkurkina 2007: 55, 156; Pankrushev 1982; 
Uino 2003: 509).

As said earlier, the purpose of the research 
project in 2008–2012 was to investigate when 
the area between Lakes Ladoga and Onega 
was settled by the earliest postglacial popula-
tion and where the first sites were located. The 
oldest archaeological site known so far in the 
area north of Lake Ladoga is Kirkkolahti 1 on 
the western shore of Lake Jänisjärvi. It was 
excavated by a Finnish-Russian research team 
in 2006 and was dated to 9300±80 BP (8700–
8350 calBC; Ua-24774) (Forsberg 2006). The 
fieldwork also revealed a number of other un-
dated dwelling sites in the vicinity of Lake 
Jänisjärvi (Karjalainen 2005). The hitherto 
oldest dwelling sites on the Finnish side of 
the border are from the Sarvinki area in Eno, 
further to the north-north-west of Kirkkolahti. 
The oldest date from the Eno sites, excavated 
by P. Pesonen, is 9560±60 BP (9104–8666 
calBC; Hela-2721) (Pesonen et al. 2014: 179).1 

2.2 General remarks on shore 
displacement chronology 

The relationship of the sites to the Baltic/Lake 
Ladoga shore displacement chronology is dis-
cussed in detail in another article (Takala 2014), 
but some considerations that apply for the da-
ting of Stone Age sites around Lake Ladoga 
must also be noted here because they affected 

the starting points of the project. According to 
research on the Karelian Isthmus by Professor 
Matti Saarnisto, it is known that during the 
Ancylus transgression maximum, ca. 8150 cal-
BC, the water level rose up to 27 m a.s.l. at the 
Heinjoki isobase (Saarnisto 2003; 2008; 2011; 
Saarnisto & Grönlund 1996; see also Subetto 
2007). The dating for the isolation of Ancient 
Lake Ladoga is ca. 7800 calBC (Saarnisto 2011: 
33).

The common direction of land uplift iso-
bases in Karelia is 45°, although some varia-
tions have been presented (Hyyppä 1943: 140; 
see also Dolukhanov 1979: 118–120). During 
the transgression period of Lake Ancylus (ca. 
8400–8150 calBC), the gradient of shore-
lines in southern Finland was ca. 42 cm/km 
(Saarnisto 1971: 384; see also Takala 2012: 
148–149). Discrepancies, however, have been 
noted between shore displacement in south-
ern Finland and the Lake Ladoga region. 
The irregularities have been explained by the 
existence a so-called hinge line in a zone of 
roughly 400 km from the Gulf of Finland to 
the northern parts of Lake Ladoga, with less 
abrupt land uplift to the south-east of this line 
(Donner 1970: 191–195; 1980: 292). For ex-
ample, it has been shown that on the Karelian 
Isthmus, the gradient was only 22.4 cm/km 
during the Ancylus maximum (Hyyppä 1937; 
Saarnisto 2008; Takala 2012: 168–169).

The hinge line does not affect the shore 
displacement curves within each isobase from 
south-west to north-east, but it affects the 
gradient of land upheaval from north-west to 
south-east. This must be taken into consider-
ation when shore displacement dating is used 
around Lake Ladoga.

3 Fieldwork

3.1 Prospecting

Earlier studies indicated that the shoreline of 
the Lake Ancylus transgression maximum was 
around 30 m a.s.l. at the estuary of the Jänisjoki 
River at the north end of Lake Ladoga. The 
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estuary of the Tulemajoki River at the south-
east end of the research area discussed here 
lies 55 km south-east of the Jänisjoki River. In 
accordance with the gradient of 22.4 cm/km, 
the Lake Ancylus shoreline there would have 
been at approximately 17.5 m a.s.l., which is 
only slightly lower than previously suggested 
by Saarnisto and Hyyppä. Taking these ele-
vations as starting points, the Lake Ancylus 
shoreline of the research area was drawn on a 
map, which was initially marked with the most 
potential locations of sites for the purposes of 
field survey (see Takala 2014: 196–200).

The terrain in the northernmost parts of the 
research area is rocky and contains steep hills, 
and the topography changes very quickly. The 
highest outcrops of bedrock rise to elevations 
of over 120 m a.s.l.; the present level of Lake 
Ladoga is approximately at 5 m a.s.l. Towards 

the south-east, the landscape becomes sandier 
and more suitable for prospecting – still, in 
most cases the most likely areas for finding 
Stone Age sites are on former fields, which are 
nowadays unused and overgrown (Fig. 2). 

The field surveys of 2008–2012 identified 
a total of 19 hitherto unknown Stone Age sites 
in the area (see Table 1). In addition to this, 
three previously discovered groups of sites, 
consisting of a total of 12 individual dwelling 
sites, were inspected. With regard to their spe-
cific environments, five of the newly discov-
ered sites were on the shores of inland lakes, 
six were on bays and inlets, and eight were 
in river mouth settings (Takala 2014: 200). 
The most interesting finds are the six sites 
and site clusters located above the transgres-
sion maximum level of Ancient Lake Ladoga 
(Hämäläisenmäki, Keto, Lehvosenmäki, Hetu

Figure 2. Survey in Harlu. Land use was minimal throughout the research area and opportunities to locate sites or 
to collect stray finds were modest in most of the potential Mesolithic places. Still, quartz flakes were found in this 
small opening at the Keto site. Photo: H. Takala, Museum of Lahti.
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oja, Sumeriajoki, and Koirinoja). 
Two sites (Uuksu cemetery and Orthodox 

cemetery) were in places that the transgression 
of Lake Ladoga reached ca. 3700 calBC, al-
though the shoreline had already been at the 
same elevation during the regressive stage 
of Lake Ancylus, ca. 8000 calBC. The sites 
of Enkeläinen and Hiidenvuori 1 and 2 were 
at elevations reached and even slightly ex-
ceeded by the transgression of Ancient Lake 
Ladoga. The finds from Hiidenvuori included 
a Neolithic arrowhead. Ceramics were discov-
ered at the sites of the Uuksu cemetery and the 
Orthodox cemetery. Only further excavation 
can establish the possible multiperiod nature 
of these sites. For the time being, they can be 
dated to the post-Mesolithic periods. 

One short reconnaissance trip was also 
made inland to acquire material for compara
tive studies. Immediately, four sites were dis-
covered on the shores of lakes over 20 km 

from the coast, with rivers providing access 
to Ancient Lake Ladoga and/or Lake Ancylus. 
There are no dates from these sites located in 
Suistamo, but one of them revealed sherds of 
asbestos-tempered ceramics, placing it in the 
Pöljä period, ca. 3000–2400 calBC (Carpelan 
1979: 9–11; cf. Zhul’nikov 1999).

Of all the sites found during the prospect-
ing from 2008 to 2010, five were selected for 
small test excavations. They were assumed to 
be located on Ancylus shorelines, and also in 
locations where recent land use had not affect-
ed the cultural layers. 

3.2 Excavations

3.2.1 Harlu, Hetuoja 1
The site is located on top of a contour line run-
ning at 30 m a.s.l. in the middle of a long and 
narrow terrace. Altogether 11 m2 were excava-
ted, but according to the test pitting, the site it-

Site Finds Elevation

Harlu, Keto Quartz, burnt bone 30 m a.s.l.

Harlu, Lehvosenmäki Quartz, burnt bone 25 m a.s.l.

Harlu, Hiidenvuori 1 Quartz, burnt bone, Pyheensilta type arrow-
head

15–20 m a.s.l.

Harlu, Hiidenvuori 2 Quartz, burnt bone 20 m a.s.l.

Harlu, Hetuoja Quartz, flint 30 m a.s.l.

Impilahti, Hämäläisenmäki Quartz, burnt bone 30 m a.s.l.

Impilahti, Enkeläinen Quartz 20 m a.s.l.

Impilahti, Sumeriajoki 3 Quartz, Pyheensilta type sinker 30 m a.s.l.

Impilahti, Koirinoja 1 Quartz 25 m a.s.l.

Impilahti, Koirinoja 1A Quartz, burnt bone, pottery 25 m a.s.l.

Impilahti, Koirinoja 2 Quartz, burnt bone, pottery, slate 25 m a.s.l.

Impilahti, Koirinoja 3 Quartz, burnt bone, pottery, slate 25 m a.s.l.

Impilahti, Koirinoja 4 Quartz 27 m a.s.l.

Salmi, Orthodox cemetery Quartz, pottery 20 m a.s.l.

Salmi, Uuksu cemetery Quartz, burnt bone, pottery 20 m a.s.l.

Suistamo, Salmenjärvi 1 Quartz, burnt bone, pottery 99 m a.s.l.

Suistamo, Salmenjärvi 2 Quartz 101 m a.s.l.

Suistamo, Sirkoinjärvi 1 Quartz 100 m a.s.l.

Suistamo, Sirkoinjärvi 2 Quartz 100 m a.s.l.

Table 1. Stone Age sites found within the project in the research area. 
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self is ca. 22 x 7 m in size. The edge of the ter-
race is very steep to the north-west, that is, in 
front of the site. At the back of the site, the ter-
race ends at an upright bedrock cliff, in which 
traces of quartz quarrying were seen. The cul-
tural layer was clear in the sandy soil. At the 
bottom of the layer, some disturbances were 
recorded in the north-western part of the ex-
cavation area. These traces were interpreted as 
logs belonging to a building (see Shakhnovich 
et al. 2014: 43, 47–48), but as the excavated 
area was very small, this interpretation must be 
treated with care.

The excavation revealed two clear hearths 
made of small stones. The first one was located 
ca. 20 cm underneath the topsoil, the stone set-
ting itself being a 15-cm-deep rectangular con-
struction. Charcoal was found, but no burned 
bones were discovered. The dating of charcoal 
gave the result 8721±56 BP (Hela-3059), with 
a calibrated age of 7815–7605 calBC and a 
mean value of 7760 calBC.2 The second hearth 
was roundish, 62 cm in diameter, and locat-
ed immediately underneath the turf. Dating 
proved it to be a recent construction: 437±29 
BP (1430–1465 calAD; Hela-3060). 

Finds consisted of quartz, slate, and flint. 
The quartz is mainly debitage: only six cores 
and four tools (scrapers, points, and worked 
flakes) were found. A complete analysis of 
the lithics was carried out by A. Tarasov and 
has been published elsewhere (Shakhnovich et 
al. 2014: 44–47). The flint finds included one 
round scraper, one double-end scraper, one 
combined tool (burin-knife), one retouched 
blade, and two flakes (Fig. 3). One of the 
flakes was heat-treated, as indicated by vis-
ible changes due to burning, and the type of 
flint – carboniferous or cretaceous – cannot be 
determined. All the other flint finds consisted 
of carboniferous flint. The combined tool has a 
small fragment of cortex left on the upper part 
of the tool, and it was struck from a single plat-
form core. The slate find is a flake of greenish 
material, most likely metatuffite. 

The flint raw material of the Hetuoja finds 
indicates an eastern origin for the flint. The 
nearest outcrops of carboniferous flint lie 

some 250 km east of the site. There were no 
flint finds of cretaceous flint, which is present 
in outcrops in a narrow belt stretching from 
Lithuania to Belarus (e.g. Hertell & Tallavaara 
2011: 13; Takala 2004: 109). One heat-treated 
flint flake was found, but its origin cannot be 
determined. The Hetuoja collection does not 
contain a single datable flint find, but finds like 
retouched blades and double scrapers are typi-
cal Mesolithic features, and it must be noted 
that no finds typical for Neolithic cultures were 
found (see e.g. Takala 2004: 133–145 with ref-
erences for flint tool types and their chronol-
ogy). 

All the flint finds derive from different 
cores. The flakes indicate knapping at the 
site. E. Hertell and M. Tallavaara have argued 
that this kind of flint assemblage indicates the 
gradual accumulation of flint at a site, and that 
the sites with this kind of assemblages were 
occupied during several periods (Hertell & 
Tallavaara 2011: 30–31). At Hetuoja, the cul-
tural layer covered an area ca. 22 m wide on 
top of a terrace, which implies that the site 
may have been occupied several times and 
that the above-mentioned deduction of flint as-

Figure 3. Flint artefacts from the Hetuoja site. 1–2 
– scraper; 3 – retouched blade; 4 – combined tool. 
Drawing: I. Heglund.
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semblage accumulation could be correct. Still, 
only one datable construction has been found 
so far, and the lack of burned bone material 
does not allow further discussion of the occu-
pation periods of the site.

Flint and metatuffite are foreign materials 
in the research area. Hertell and Tallavaara 
have also studied the mobility and exchange of 
flint finds in southern Finland and neighbour-
ing areas during the Mesolithic. According to 
their studies, Early Mesolithic flint finds were 
not distributed in southern Finland through 
population mobility, but mainly by exchange 
(Hertell & Tallavaara 2011: 36). So far, in the 

northern parts of Lake Ladoga, only a couple 
of Mesolithic sites and stray finds are known. 
The reasons for this may be due to research 
history or the area may really be very scarce 
in finds. In order to be able to say anything 
about population mobility or exchange in the 
research area, more finds are needed –proper 
conclusions cannot be drawn yet.

In addition to the 14C datings and finds, it is 
also useful to study the shore displacement dat-
ing of the site. At first, it must be noted that the 
same isobase that lies in the Heinjoki area on the 
Karelian Isthmus also runs in the 45° direction 
east of the Impilahti village, 12 km south-east 
of the Hetuoja site. During the Ancylus maxi-
mum, the shoreline was at 27 m a.s.l. at this 
Heinjoki-Impilahti isobase. When the Ancylus 
maximum shoreline for the Hetuoja site is mea-
sured from this isobase, the results are as fol-
lows: the southern Finnish gradient (42 cm/km 
x 12 km) gives an elevation of 32 m a.s.l. and 
the Karelian Isthmus gradient (22.4 cm/km x 12 
km) gives an elevation of 29.7 m a.s.l. (Fig. 4). 

However, there are several reasons why the 
shore displacement dating of the Hetuoja site 
must be considered with care. The elevation of 
the site is based on the contour lines of a basic 
survey map, according to which the site lies 
just above the Ancylus maximum level. The 
slope in front of the site is very steep, which 
means that the changes in water level after 
the Ancylus maximum have not changed the 
position of the shoreline dramatically from a 
horizontal perspective. The site could actually 
have been used for a long period of time.

3.2.2 Impilahti, Koirinoja 1A
Four sites are located on the bank of the pre-
sent-day Koirinoja River, at elevations of 25–
27 m a.s.l. (Fig. 5). All the sites are located on 
small terraces on top of a steep bank around 
the Ristimäki hill. According to the shore 
displacement chronology, they belong to the 
maximum stage of the Ancylus transgression, 
ca. 8100 calBC, or to the regressive stage, ca. 
8000–7800 calBC. 

Near the Ristimäki hill there is a large area 
full of sand dunes. From the eastern and western 

Figure 4. The present-day and Ancylus maximum (30 
m a.s.l.) shorelines in the Jänisjoki River valley, and 
the sites studied within this project. 1 – Hetuoja 1 (30 
m a.s.l.); 2 – Hiidenvuori 1, 2 (15–20 m a.s.l.); 3 – 
Keto (30 m a.s.l.); 4 – Lehvosenmäki (25 m a.s.l.). 
Drawing: A. Malinen and E. Sorvali, Museum of Lahti.
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Figure 5. Sites in Koirinoja. 1 – Koirinoja 1 A; 2 – Koirinoja 2; 3 – Koirinoja 3; 4 – Koirinoja 4; 5 – Koirinoja 1 
discovered by J. Ailio. Map: National Land Survey of Finland, modified by E. Sorvali, Museum of Lahti.
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ends of the nearly 800-m-long dune, pieces of 
quartz and ceramics were collected as surface 
finds. The location clearly resembles the descrip-
tion of the site that J. Ailio discovered in 1917. 

The site of Koirinoja 1A is located on the 
north-eastern bank of the Koirinoja River, at an 
elevation of 27 m a.s.l. on the southern side of 
the Ristimäki hill. The slope towards the river 
is very steep, but the terrace itself is a flat area 
(25 x 12 m), which was badly destroyed during 
the war in 1939–1940. The area that was intact 
was nevertheless large enough for small-scale 
test pitting (Fig. 6). 

From a one-square-metre test pit, 28 finds 
were collected: five pieces of burned bone, one 
uncertain piece of Typical Comb Ware, three 
pieces of asbestos-tempered ware, five pieces 
of bipolar quartz flakes, and 14 undetermined 
quartz flakes. The site itself is on sandy soil and a 

clear cultural layer was visible under the topsoil.
The pieces of burned bone were so small 

that they could not be dated. According to 
the shore displacement chronology, the site is 
dated to the regressive stage of Lake Ancylus, 
ca. 8000 calBC, but the finds seem to belong 
to a much later phase. Early Asbestos Ware is 
dated to ca. 4500–3800 calBC, when the water 
level in the Koirinoja River was at 20 metres. 
Typical Comb Ware can be dated to 4000–3600 
calBC. If the fragmented pieces of pottery date 
to the Pöljä Ware period (see Koirinoja 2), the 
site would belong to the transgressive phase of 
Lake Ladoga, when the water level rose to ca. 
22 metres at the site – which is still some 5 
metres lower than the occupation terrace. 

The Koirinoja 1A site may possibly be a 
multiperiod site, but based on the research so 
far, it can securely be dated only to the Neolithic.

Figure 6. Anssi Malinen (left) and Mark Shakhnovich (right) test pitting between the trenches from 1939–1940 
at the Koirinoja 1A site. Behind the trenches, the steep edge of the terrace can also be seen. Photo: H. Takala, 
Museum of Lahti.
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3.2.3 Impilahti, Koirinoja 2
The Koirinoja 2 site is located 150 m to the 
west of Koirinoja 1A. Site 2 is also located on 
a flat terrace (25 m a.s.l.), which is 35–60 x 13 
m in size and lies between the riverbank and 
a bedrock cliff. Also here only a one-square-
metre test pit was dug. 

The finds consisted mainly of burned bone, 
ceramics, and quartz. Also one small flint flake 
and a broken tip of an adze (40 x 25 x 13 mm) 
made of metatuffite – possibly part of a so-called 
Eastern Karelian adze – were found. Metatuffite 
originates from the mouth of the Shuja River, 
west of Lake Onega, from where the material 
spread to a large territory over the Baltic States, 
Finland, and Karelia (Kostylëva et al. 2014; 
Tarasov & Kriiska 2014; Tarasov et al. 2010). 

Altogether 12 small pieces of pottery 
were found. The pieces included comb orna-
ments and asbestos temper. They can be clas-
sified as asbestos ware of the Orovnavolok 
(Pöljä) type, which is dated to ca. 3000–2500 
calBC (Zhul’nikov 1999). All the quartz finds 
(63 pieces) were small flakes: 11 flakes were 
struck from bipolar cores and 7 from platform 
cores, but for the rest of the flakes, the striking 
technique could not be determined.

According to the osteological analysis (see 
Table 2), the identified burned bones were of 
seal (1 piece) and mammals (135 pieces). A 
piece of mammal bone was dated with the result 
3870±33 BP (2460–2290 calBC; Hela-2831).

The dating of the burned bone and typol-
ogy of ceramics are in conjunction. This indi-
cates that during the time of the occupation (ca. 
2500–2300 calBC), the water level was some 
3–4 metres lower than the occupation terrace.

3.2.4 Impilahti, Koirinoja 3
Koirinoja 3 lies 200 m to the north of the 
Koirinoja 2 site, on a long but narrow terrace (58 
x 4–11 m) on the western side of the hill. The 
site is on very sandy soil, on a west-facing terrace 
that gradually slopes towards the south at a level 
of 25–27 metres. The excavated area was 3 x 4 m 
in size and situated just at the edge of the terrace.

Underneath the turf and shallow podsol, 
ca. 15–25 cm of dark yellow sand formed the 

cultural layer. In the south-eastern part of the 
excavation area, a change of colour and tex-
ture in the cultural soil was observed: a dark 
red sandy loam formed a pit feature, which ex-
tended deeper than the bottom of the cultural 
layer elsewhere in the excavated area. This 
construction was interpreted as the possible 
remains of a house pit. The feature continued 
outside the excavated area, and only a part 
sized 1.65 x 0.75 m was located in the corner 
of the excavation – in other words, the pit con-
struction is larger than seen in the excavation. 
Because the remains were only partially exca-
vated, and there was no pit-like depression vis-
ible on the topsoil (which is normally the case 
with pit dwellings), the interpretation is still 
only tentative. The dark red formation could 
also be natural, even though nothing certain 
can be said without more extensive excava-
tions at the site. In addition, a clear hearth (85 
cm deep and 55 cm in diameter) made of small 
pebbles was discovered (Fig. 7).

Species Koirinoja 2 Koirinoja 3

Alces alces 0 1

Castor fiber 0 2

Pusa hispida 0 1

Phocidae 0 5

Cf. Phocidae 1 0

Megamam-
malia

1 0

Mesomam-
malia

0 3

Mammalia 134 63

Anatidae 0 1

Esox lucius 0 15

Cyprinidae cf. 
Leuciscus sp. 

0 1

Teleostei 0 8

Indeterminata 10 116

Total 146 216

Table 2. Results of the osteological analysis of ma-
terials from the Koirinoja 2 and Koirinoja 3 sites 
(Archives of the Museum of Lahti, analysed by 
Kristiina Mannermaa 23 November 2011).
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The finds at the site consisted of ceram-
ics (21 pieces), burned bone (216 pieces), 
quartz (312), quartzite (2), and other stones 
(21 pieces). The ceramics were small broken 
pieces of vessels representing an older stage 
of Early Comb Ware (ca. 5100–4300 calBC) 
with gravel temper and horizontal imprints. 
The quartz was of good quality, white, grey, 
and sometimes even transparent. 

Technological analysis was carried out 
on the quartz finds. Of the pieces larger than 
15 mm, 52.3% were from bipolar cores and 
12.2% from platform cores. The average size 
of flakes from bipolar cores is 30 mm, from 
platform cores 32 mm, and from undetermined 
cores 28 mm. Cores included four bipolar, four 
undetermined, and two half-used ‘test’ cores. 

It must be noted here that not a single quartz 
tool was found – only cores, chips, and flakes. 
The same applies to other materials. Finds of 
slate and other stones consisted only of flakes 

and pieces of a broken cradle-runner-shaped 
axe made of metatuffite or black diabase. 

The pieces of burned bone provide more 
information. The full analysis is presented in 
Table 2, but in summary it can be said that 
the material included terrestrial (Alces alces, 
Castor fiber) and marine (Pusa hispida) mam-
mals together with remains of fish (Esox lucius, 
Cyprinidae, Teleostei) and birds (Anatidae). It 
can also be seen that small terrestrial mammals 
are completely absent in the material from both 
sites (Koirinoja 2 and 3), which appears to cor-
respond to the ‘traditional’ range of species 
identified in burned bone assemblages from 
Mesolithic sites (see e.g. Takala 2004: 64). 

Nevertheless, the datings place the bones 
in a younger period. The oldest datings derive 
from an unidentified mammal, 6262±40 BP 
(5300–5215 calBC; Hela-2827), and from a 
beaver bone, 6209±43 BP (5225–5065 calBC; 
Hela-2829). Both bone fragments were found 

Figure 7. General view of the Koirinoja 3 site from the north. A pit for a hearth can be seen in the south-western 
corner. Photo: H. Takala, Museum of Lahti.
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in the third excavation layer near the bottom 
of the excavation. The third dating was made 
from a fragment of ringed seal, 4884±37 BP 
(3700–3640 calBC; Hela-2828), found at the 
same level as the other dated bones. 

The dating of Early Comb Ware coincides 
well with the oldest datings, and they all belong 
to a phase when the water level in Koirinoja was 
at ca. 20 metres, that is, 5–7 metres lower than 
the site itself. Traditionally, the beginning of 
the Neolithic is dated to ca. 5000 calBC. Thus, 
the datings are placed just at the turn from the 
Mesolithic to the Neolithic and can actually 
even predate the beginning of the Neolithic in 
the research area (see also German 2012: 572).

The younger dating provides clear evidence 
of the multiperiod nature of the site. At that 
time, the transgressive water level had reached 
22–23 metres. As there was no visible discon-
tinuity or any natural layer separating different 
parts of the cultural layer, the site could have 
been in use continually from the Mesolithic–
Neolithic turn to the latter part of the Neolithic. 
According to the refuse fauna and the known 
hunting seasons, we can argue that that espe-
cially the Koirinoja 3 site was used all year 
round (see Matiskainen 1989: 48–53).

3.2.5 Impilahti, Koirinoja 4
In total, 12 m2 were excavated at the site of 
Koirinoja 4, which lies ca. 150 m to the north-
east of the Koirinoja 3 site. Koirinoja 4 is si-
tuated on the northern side of the Ristimäki 
hill, on a sandy terrace at 26–27 m a.s.l. The 
size of the whole terrace is 20 x 10 m and it is 
limited by the steep riverbank to the north and 
west and by bedrock to the south. The edge of 
the terrace was destroyed by trench digging 
during the war of 1939–1940, and the excava-
tion area had to be opened further away from 
the edge of the terrace, towards the mainland. 
Small wartime artefacts were collected from 
the topsoil, but otherwise the excavation area 
was undisturbed.

The only finds consisted of quartz, alto-
gether 80 pieces. The tools included three 
scrapers and two flakes with use-wear. One 
scraper was made on a broken flake, others on 

bipolar flakes. Two bipolar cores were found, 
but the rest were flakes. The flaking techniques 
could not be analysed reliably because the 
amount of big flakes (length over 15 mm) was 
not large enough. However, in general it seems 
that the bipolar technique dominates the finds.

Koirinoja 4 completely lacks datable finds 
and 14C datings. At the moment, the site cannot 
be dated in more detail. According to the dat-
ings of other sites around the Ristimäki hill at 
roughly the same elevations, Koirinoja 4 can 
be dated to the Neolithic.

	
3.2.6 Impilahti, Sumeriajoki 3 
Altogether 20 m2 were excavated at the 
Sumeriajoki 3 site, which is located at an eleva-
tion of 30 m a.s.l. on a large terrace on top of 
the bank of the Sumeriajoki River. The terrace 
itself is 20 x 15 m in size and limited on the 
eastern side by a steep bedrock cliff. In front of 
the terrace, to the west, the slope towards the 
present-day river is very steep. The terrace itself 
consists of sandy soil (Fig. 8). 	

The excavation area was only 35 cm in 
depth. Underneath the topsoil there was a thin, 
coloured layer of 3–7 cm, which was inter-
preted as a cultural layer. No hearths or other 
manmade constructions were found.

The total number of finds is 359. There 
were two small burned flint flakes, a sinker 
of the so-called Pyheensilta type (62 x 12 x 
7 mm), and a small grooved stone of greyish 
slate (32 x 15 x 10 mm), the rest of the finds 
being quartz. There were no burned bones or 
any charcoal from a clear construction, so the 
site lacks 14C datings.

The majority of quartz finds were flakes, 
340 pieces in total. Flakes larger than 15 mm 
amounted to 181 pieces: 32% of these were 
from platform cores, 11.6% from bipolar cores, 
and 56.4% from unidentified cores. 

Altogether 12 quartz cores were found. 
Two of them are bipolar and three prismatic, 
the rest being broken pieces or combined plat-
form cores. One prismatic core contains vein-
stone, which seems to originate from the bed-
rock. The tools included three quartz scrapers: 
one is made on a flake from a platform core 
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and two are made on undetermined flakes. The 
fourth tool is a retouched flake. 

According to shore displacement chronol
ogy, the Ancylus maximum shoreline is at 
28–29 m a.s.l. at the find location, which coin-
cides well with the shore formation. The only 
datable find from the site, though, is from the 
Pyheensilta period and dates roughly to ca. 
3000–2500 calBC. At that time, the transgres-
sive stage of Lake Ladoga reached the 22-me-
tre level at the site.

The dating of the Sumeriajoki 3 site must be 
left open. Based on the Pyheensilta type sinker, 
the site was occupied during the Neolithic, al-
though not a single potsherd was found at the 
site. The site could also have a multiperiod na-
ture, because the elevation of the site and shore 
displacement chronology hint strongly at a 
Mesolithic dating. 

4 Conclusions

The sites discovered during the project con
centrate on the mouths of ancient bays and 
the shores of narrow inlets. The sites of 
Hämäläisenmäki, Lehvosenmäki, Keto, and 
Hetuoja are contemporary with the trans
gression maximum of Lake Ancylus based on 
their elevations and finds. The Hetuoja site, 
with a radiocarbon dating to 7815–7605 calBC, 
is so far the second oldest site in Ladoga Karelia 
after the Kirkkolahti 1 site – and among the 20 
oldest sites in all of the Karelian Isthmus and 
southern Finland (see Takala 2012: 167, 177–
183; Tallavaara et al. 2014: 173–174). 

Based on its flint assemblage, the Hetuoja 
site could be interpreted as not a single-period 
site but one that was visited repeatedly. As the 
site is over 600 years younger than the oldest 
known Mesolithic sites in the area, it cannot be 

Figure 8. The Sumeriajoki 3 site from the east. The steep edge of the terrace can be seen in the background. 
Photo: H. Takala, Museum of Lahti.
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used for the study of the pioneering postglacial 
settlement of the area. Nevertheless, the flint 
and metatuffite finds indicate direct or indirect 
contacts with the east, where these raw materi-
als originate.

The rest of the excavated sites (Koirinoja 
1A–4 and Sumeriajoki 3) are located at el-
evations that correspond to Mesolithic shores, 
but the finds and 14C datings place the sites in 
much younger periods. The earliest datings 
from Koirinoja 3 are contemporary with the 
datings from Hepojärvi on the western shore of 
Lake Ladoga (Gerasimov & Kul’kova 2003: 
191; Vereshchagina 2003: 149) and several 
other sites on the Karelian Isthmus (Takala & 
Gerasimov 2014: 10; Tallavaara et al. 2014), 
but no such datings are known from the area 
between Lakes Ladoga and Onega. 

Nevertheless, Early Comb Ware is also 
known from the Värtsilä 4 site to the north of 
Lake Ladoga and from the Meijeri 3 site further 
to the west (Kochkurkina 2007; Shakhnovich 
2007: 11). There are no indications of reliable re-
mains of pit-houses dated to the Early Neolithic 
from the Republic of Karelia (Zhul’nikov 2003: 
46). If the remains excavated at Koirinoja 3 
actually are from a pit-house, they are the first 
such construction known to date.

The analysed quartz finds show that the 
bipolar technique dominated the studied sites, 
including Hetuoja 1 (Shakhnovich et al. 2014: 
45–46). In Karelia, especially around Onega 
Bay, the bifacial production of quartz appears 
during the Early Neolithic, but increases at 
Late Neolithic sites (Tarasov 2006). 

From earlier research it is also known that in 
Finland and Sweden, the bipolar technique was 
more common during the Mesolithic than during 
the Neolithic and that in the Mesolithic, bipolar 
striking was more common than platform strik-
ing (Lindgren 1996: 34–35; 2003: 180; Schulz 
1996). At the same time, it must be noted that 
quartz cores can always be reused with another 
technique (Callahan 1987: 62; Rankama 2002: 
85), and that Neolithic sites where the bipolar 
technique dominated are also known (see e.g. 
Hertell & Manninen 2005). 

Quartz dominated the lithic finds at all the 

sites studied within this project. This is excep-
tional compared to other Neolithic sites from 
central and southern Karelia, where slate, li-
dite, and even imported flint are more numer-
ous. On the contrary, the amount of quartz 
resembles the situation at Mesolithic sites in 
Karelia (Pankrushev 1978; Savvateyev 1977; 
Zhul’nikov 1999: 56). 

Although the proportion of different raw 
materials cannot be used for dating alone, the 
above-mentioned points about quartz finds 
may, after all, indicate the Mesolithic use of 
the excavated sites. However, the amount of 
finds and the extent of the excavated areas are 
very small, and conclusions should not be too 
far-fetched.

More and more non-shorebound Stone Age 
sites have been published. Some of these are 
located on top of moraine hills and possibly 
linked to hunting (Taavitsainen 1982: 35), 
whereas others are situated closer to the shore 
but are not in immediate contact with water 
(Jussila & Kriiska 2006: 45–46). Results from 
the Karelian Isthmus show that it was, actually, 
common to occupy locations where the shore 
formation was steep and where small changes 
in the water level did not affect the sites them-
selves (Mökkönen 2009: 135; Mökkönen et 
al. 2006: 116). The sites studied in this proj-
ect were also situated on steep shores, so the 
multiperiod nature of the sites published in this 
paper can be left open as a task for future re-
search. 

5 Summary 
To summarise the project, it can firstly be said 
that the Hetuoja site and the pre-war stray finds 
provide indisputable proof that there was hu-
man activity in the area between Lakes Ladoga 
and Onega and especially in the coastal zone 
of Lake Ladoga (then Lake Ancylus) during 
the Mesolithic, ca. 7700 calBC and possibly 
even earlier. How, from where, and when the 
Mesolithic population came into the area re-
main questions for future research.

Secondly, the datings and finds from the 
Sumeriajoki 3 and Koirinoja 1A–3 sites pro-
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vide information about Neolithic occupation. 
Thirdly, if the interpretations related to house 
pits are proven correct with further excava-
tions, they will be the first such finds in the re-
search area. Fourthly, the differences in shore 
displacement and typological datings of the 
sites mean that their multiperiod nature still 
remains open. 

The results presented in this article were 
obtained with meagre resources. This shows 
that it is meaningful to continue research relat-
ed to the special problems of the Mesolithic or 
any other period of the Stone Age in the region 
between Lakes Ladoga and Onega.
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Notes
1	 For updated lists of datings concerning Mesolithic si-

tes in Finnish northern and southern Karelia and the 
Lake Onega region, see the articles published in the 
British Archaeological Reports, International series 
in 2014 (Pesonen et al. 2014; Takala 2014; Tallavaara 
et al. 2014).

2	 The radiocarbon datings presented in this article 
were made at the dating laboratory of the University 
of Helsinki and calibrated using the IntCal09 curve 
and Oxcal 4.1 programme (Bronk Ramsey 2009; 
Reimer et al. 2009). The calibrated dates are given 
with a probability of 68% and a confidence interval 
of 1 sigma.
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