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Abstract 

The Late Weichselian and Holocene emergence 
history of the Karelian Isthmus and Ladoga Kar-
elia is reasonably well known and the palaeo-
hydro logical framework can be worked out, in-
cluding the chronology of events, which is now 
entirely based on calibrated radiocarbon dates. 
Some precisely dated events and morphologi-
cally well-developed shorelines form the basis 
also for archaeological investigations and inter-
pretations. These include the upper limit of the 
Ancylus transgression, dated at 8100 calendar 
years BC, the upper limit of the Litorina trans-
gression from 5500 BC in Siikkijiirvi to slightly 
over 5000 BC in Terijoki , and further the drain-
age of Lake Saimaa to Lake Ladoga at 3700 BC 
and the upper limit of the Ladoga transgression 
at 1350 BC, as well as the history and elevations 
of the ancient Lake Vuoksenlaakso, which ter-
minated as late as in the l 9'h century. 

6.1 Introduction 

to retreat from the Salpausselkii II end moraine. 
The distribution of land and water changed 
significantly during the first two millennia fol-
lowing the deglaciation: in Ladoga Karelia, the 
highest late glacial (Late Weichselian) raised 
shorelines and delta levels of the Salpausselkii 
I end moraine are more than I 00 metres above 
the current sea level (asl), whereas in the Kare-
lian Isthmus, the corresponding shorelines are 
50 to 70 metres above sea level, and in the east-
ernmost part of the Gulf of Finland they li e just 
above the current sea level. The differences in 
the elevations are due to differences in glacial-
isostatic land uplift. 

The Late Weichselian/Late glacial and Ho-
locene/Post-glacial history of the Baltic basin 
includes two freshwater lake stages when the 
Baltic was dammed above the sea leve l: the Bal-
tic Ice Lake (9500- 11 000 BC) and the Ancylus 
Lake (7500- 8700 BC), as well as two brackish 
water stages when the Baltic basin was connect-
ed with the ocean: the Yoldia Sea (8700- 9500 
BC) and the Litorina Sea (from 7500 BC to 
the modern Baltic Sea) (for general references, 
see Bjorck 1995; Saarnisto 2003). These stages 

The Karelian Isthmus and Ladoga Karelia were of the Baltic Sea have influenced the Karelian 
almost completely submerged by the waters of landscape and the living environment of pre-
the Baltic basin after the retreat of the Scandina- historic man in many ways. The changes in the 
vian Ice Sheet, which was completed approxi- landscape were significant and fast during the 
mately 11 500 years ago as the ice margin started Baltic Ice Lake and Yoldia Sea stages, but since 
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Figure 6.1 Index map of the 
Karelian Isthmus with the 
names of the most important 
localities mentioned in the 
text. Lakes and rivers: A -
Juoksemajarvi; B - Janisjarvi; 
C - Kiimajarvi; D - Kirk-
kojarvi; E - Muolaanjarvi; F 
- Punnusjarvi; G - Pyhajarvi; 
H - Pyhajarvi; I - Riukjarvi; J -
Suvanto; K - Taipaleenjoki; L 
- Yksjarvi; M - Ayrapaanjarvi. 
Population centres, islands 
and other locations: 1 -
Elisenvaara; 2 - Heinjoki; 3 -
lno; 4 - Johannes; 5 - Jaaski; 
6 - Kanneljarvi; 7 - Kaukola; 
8 - Kilpolansaari; 9 - Kiven-
napa; 10- Kiviniemi; 11 
- Koivisto; 12 - Kuokkala; 13 
- Lahta; 14 - Mantsinsaari; 15 
- Matkaselka; 16 - Metsapirt-
ti; 17 - Muolaa; 18 - Piillak-
kala; 19 - Rautu; 20 - Raisala; 
21 - Sakkola; 22 - Sakkijarvi; 
23 - Tai pale; 24 - Terijoki; 
25 - Tiuri; 26 - Tuhkakangas; 
27 - Uusikirkko; 28 - Valamo; 
29 -Valkjarvi; 30 - Vammel-
suu; 31 -Vetokallio. (Map: K. 
Nordqvist) 

the termination of the Ancylus Lake stage until 
modern times, these changes have been slow, 
hardly observable during the lifespan of a hu-
man being. The most dramatic changes from 
the human point of view have taken place in the 
palaeohydrology of the Lake Ladoga basin (Fi. 
Laatokka, Ru. Ladozskoe ozero) and lakes in 
the River Vuoksi (Ru. reka Vuoksa) valley (Fi. 
Yuoksenlaakso ). The history of Lake Ladoga is 
partly connected with the history of the Baltic 
basin in the eastern Gulf of Finland area, but 
for most of the Holocene it was an independent 
lake, whose shoreline displacement was con-
trolled by differential land uplift, changes in its 
drainage area, and most dramatically the origin 
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of its present outlet channel, the River Neva 
(Ru. reka Neva), and the subsequent rapid fall 
of the water level during the Early Metal Period 
in Karelia. 

Prehistoric man has witnessed these changes 
in water level in Karelia since more than I 0 000 
years ago. The water level marks the lowest pos-
sible limit for dwellings, and therefore the shore-
line displacement history is of crucial importance 
for archaeological reconstructions in an area like 
Karelia, where changes in water level have been 
great and highly variable in different areas. The 
history of the Karelian water bodies and prehis-
toric man on their shores have been investigated 
for more than a hundred years ( e.g. lnostrancev 

129 



MATTI SAARNISTO 

1882; Ailio 1915), and the course of water level 
changes is known in reasonable detail. The pres-
ent summary article on the emergence history of 
the Karelian Isthmus is largely based on an ar-
ticle by the author entitled 'Geology ofKarelia -
Origin of Karelian landscapes', in Finnish (Saar-
nisto 2003), which contains a comprehensive list 
of references. Additional references especially 
to the relevant Russian literature can be found 
in Saarnisto & Siiriiiinen 1970; Saarnisto et al. 
(1995 & 1999); Saarnisto & Gronlund (1996) 
and Miettinen (2002). 

All dates in this article are in calendar years. 
The age of the boundary between Late Weichse-
lian and Holocene is 11 500 years, i.e. 9500 BC. 

6.2 Research history 

Raised shorelines along the coast of the Gulf of 
Finland in the Karelian Isthmus and around the 
Lake Ladoga basin indicate higher water level 
than presently, as correctly described already in 
the early 19th century by Soboleffski ( 1839) and 
somewhat later by J. H. Holmberg (1855- 1856). 
The magnificent shore cliffs, for example, in Is-
land of Mantsinsaari (Ru. ostrov Mantsinsaari) 
in the eastern part of the Ladoga, were first in-
terpreted as representing the highest limit of the 
Litorina Sea transgression of the Baltic basin 
(Berghell 1896; Ailio 1898). In his comprehen-
sive monograph on the history of Lake Ladoga, 
Julius Ailio (1915), however, came to the con-
clusion that the shore cliffs and shore bars that 
extend for hundreds of kilometres around the 
southern Ladoga basin show the highest limit 
of the transgression of the lake itself, because 
salt water diatoms were not encountered in 
sediments deposited during the transgression, 
and the archaeological discoveries which were 
flooded by the Ladoga transgression are young-
er than the highest Litorina transgression. This 
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conclusion has gained support also in later stud-
ies by e.g. Markov & Poretsky (1935); Hyyppii 
(1937; 1942); Znamenskaja & Ananova (1967). 
Abramova et al. ( 1967) have shown, on the basis 
of diatom analysis from the bottom sediments 
of Lake Ladoga, that the lake became isolated 
from the Baltic basin already at the beginning 
of the Holocene. 

Before the opening of its present outlet, the 
River Neva, Lake Ladoga drained towards the 
Gulf ofFinland/Yiipurinlahti Bay (Ru. zaliv Yy-
borgskij) via the Vetokallio threshold in Heinjo-
ki (Ru. Yescevo) (Fig. 6.1 ). This was obviously 
first recognized by Gerard de Geer (1893), who 
visited the area with Hugo Berghell in 1893. 
The Heinjoki threshold has experienced a more 
rapid uplift than most of the area of the Ladoga 
basin, which resulted in rising water levels, the 
Ladoga transgression, and finally the opening 
of the River Neva in the south-western corner of 
the lake. During the Ladoga transgression, the 
shoreline transgressed several kilometres inland 
in the southern part of the lake, and littoral de-
posits covered prehistoric dwelling places and 
peat bogs, which were discovered in connec-
tion with the construction of the New Ladoga 
Canal along the south coast in 1872- 1882 and 
described in a comprehensive volume by A. A. 
Inostrancev (1882). Ailio ( 1915) observed that 
the transgression was felt also in the area of 
the Vetokallio threshold. Hyyppii ( 1942) con-
cluded that the increased water volume of Lake 
Ladoga explains the rising water level also in 
the northern lake area and that this was due to 
climate change, an explanation utilized also by 
Znamenskaja & Ananova (1967), who investi-
gated in Metsiipirtti (Ru. Zaporozskoe) a peat 
sequence covered by clay, which was deposited 
by the Ladoga transgression. The accelerated 
Ladoga transgression and the opening of the 
new outlet River Yuoksi for the large Saimaa 
lake complex in Finland are closely connected 



both chronologically and archaeologically, and 
therefore Saarnisto (1970) concluded that the 
increased water volume from Saimaa adequate-
ly explains this rapid transgression, which was 
felt throughout the Ladoga basin also in the 
Vetokallio land uplift isobase and along the 
north coast where uplift is more rapid . The ori-
gin ofVuoksi and the Ladoga transgression are 
also connected via the drainage delta ofVuoksi 
at Jiiiiski (Ru. Lesogorskij), whose elevation is 
close to the upper limit of the Ladoga transgres-
sion (Hellaakoski 1938). The origin of Vuoksi 
took place during the Neolithic Combed Ware 
Style 2, when also the Ladoga transgression 
reached its highest level (Saarnisto & Siiriainen 
I 970; cf. also Ayriipiiii 1934). 

A new era in the study of the emergence 
history of Karelia commenced when the radio-
carbon method was introduced in the 1970s. It 
was first applied to peat and other organic ma-
terial buried in littoral or fluvial deposits dur-
ing the transgressions in the Baltic and Ladoga 
basins. Saarnisto & Gronlund (1996) empha-
sized, however, that it is very difficult to cor-
relate such buried organic sediments with the 
moment of transgression maximum, as most 
buried sediments are clearly older than the peak 
of the flooding. The water level changes, both 
transgressions and regressions, are precisely re-
corded in the bottom sediments of small lake 
basins, which have been a part of the large water 
body of the Baltic and Ladoga basins. Especial-
ly the lowering of the water level in connection 
with the formation of the River Neva should be 
clearly seen in the lake sediments in the form of 
an abrupt change from high-energy silty sedi-
ments, which were deposited when the lake was 
a part of the ancient large Lake Ladoga, to a 
low-energy organic gyttja deposited in the small 
isolated lake basins. This principle was success-
fully tested on the Island of Kilpolansaari (Ru. 
ostrov Kil'pola) in north-western Lake Ladoga, 
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where several small lake basins emerged in con-
nection with the origin of the Neva (Saarnisto 
& Gronlund 1996). The changes in water level 
are also reflected in changes in the composition 
of the diatom flora , especially when a basin is 
emerging from or flooded by the brackish wa-
ters of the Gulf of Finland. Appropriate refer-
ences are given below in connection with the 
description of the shoreline history of the Gulf 
of Finland and Lake Ladoga. 

6.3 Deglaciation and the Baltic Ice 
Lake 

When the Ladoga basin became deglaciated, the 
Baltic lee Lake was dammed in the Baltic basin 
in front of the retreating ice margin. The Bal-
tic lee Lake covered the Ladoga area, the Gulf 
of Finland, and most of the Karelian Isthmus. 
Only the central part of the southern Kareli-
an Isthmus was emergent, including Valkjiirvi 
(Ru. Micurinskoe), parts of Rautu (Ru. Sos-
novo), Kivennapa (Ru. Pervomajskoe) and 
eastern Kanneljiirvi (Ru. Pobeda). The gravel 
plains, i.e., deltas of the Younger Dryas age Sal-
pausselkii end moraines, which were deposited 
at the ice margin, show the elevation of the wa-
ter level in the Baltic lee Lake. Salpausselkii I 
follows the southern margin of the Saimaa lake 
complex and extends to Ladoga Karelia between 
Elisenvaara (Ru. Elisenvaara) and Matkaselkii 
(Ru. Matkasel ' ka), where the marginal delta of 
Tuhkakangas (Ru. ur. Tuhkangas) on the east-
ern shore of Pyhiijiirvi (Ru. ozero Pjuhjajarvi) 
at 100 metres as! marks the highest Baltic Ice 
Lake level , dated approximately to 10 000 BC. 

The Baltic lee Lake terminated when the 
water level sank rapidly, perhaps within a cou-
ple of years, by c. 30 metres to the level of the 
ocean when the ice margin retreated from the 
area of Mount Billingen in Central Sweden. 
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Figure 6.2 Shoreline displacement curves showing water level changes in the Ladoga basin at the Heinjoki threshold 
(Viipuri) isobase and in the Gulf of Finland at the same isobase. The prehistoric periods and chronology are also shown 
(Mesolithic & Neolithic Stone Age; EMP = Early Metal Period; Iron Age). (Modified from Saarnisto & Gronlund 1996 and 
Saarnisto 2003). 

At the same time, dated at 9500 BC, the ice 
margin in Finland retreated from Salpausselka 
II, which is a continuous ice marginal forma-
tion c. 20 kilometres north - north-west of Sal-
pausselka I. The dating is based on varved clays 
in the Lake Onega (Fi. Aaninen, Ru. Onezskoe 
ozero) and Ladoga basins together with radio-
carbon analysis and palaeomagnetic data (Saar-
nisto & Saarinen 200 I) . It marks the end of the 
Late Weichselian period and the beginning of 
the Holocene and is thus broadly dated to 9500 
BC. The current elevation of the last stage of the 
Baltic Ice Lake north of Lake Ladoga is approx-
imately 90 m asl, whereas further south in the 
Karelian Isthmus in the Uusikirkko (Ru. Polja-
ny) -Taipale (Ru. Solov 'evo) area the elevation 
is 50 m as! due to the difference in land uplift. 
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The Baltic Ice Lake penetrated to Lake Janisjar-
vi (Ru. Janis'jarvi), but Lake Onega remained 
above it, as it remained above all later stages 
of the Baltic basin. The River Svir (Fi. Syvari), 
the present outlet of Lake Onega towards Lake 
Ladoga, originated c. 8500 BC (Saarnisto et al. 
1995). 

6.4 Yoldia Sea and Ancylus Lake 

Large land areas emerged in Karelia in connec-
tion with the drainage of the Baltic Ice Lake. 
At the eastern end of the Gulf of Finland and in 
the southern Ladoga area, the water level sank 
at least I O metres beneath the current sea level. 
In the northern coastal area of Lake Ladoga, 
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Figure 6.3 The highest Litorina Sea isobases in the eastern part of the Gulf of Finland according to Miettinen (2002). 
The dashed lines show the highest Litorina Sea isobases according to Hyyppa (1937). The maximum level of the Lito-
rina Sea in Virolahti is nearly 7500 years old and in the Karelian Isthmus slightly more than 7000 years old. (Reprinted 
from Miettinen 2002 with the permission of the Finnish Academy of Science and Letters). 

the highest shores of the Yoldia Sea are 50 to 
60 metres as!, but no continuous distinct shore-
lines were formed during the Yoldia Sea stage 
because of the rapid fall of the water level as 
a result of rapid land uplift, several metres per 
century, which clearly overruled the rapidly eu-
statically rising ocean level. 

The Yoldia Sea penetrated to the Lake 
Ladoga basin via the Viipurinlahti Bay over 
the Heinjoki threshold. At the beginning of the 
Yoldia Sea stage, the Heinjoki threshold, now 
at 15 m asl, remained under water at a depth of 
c. 25 metres, and the connection between the 
Viipurinlahti Bay and Lake Ladoga was several 
kilometres wide. Brackish water diatoms in the 
bottom clays of the Lintusuo bog (Ru. Nizne-
Osinovskoe) situated at the Heinjoki threshold 
area indicate that the connection, which opened 
around 9000 BC, remained open for several 
hundred years, perhaps until the end of the 
Yoldia Sea stage in 8700 BC, despite the fast 
land uplift (Saarnisto et al. 1999). 

The Heinjoki thresholds at Vetokallio and 
nearby (Ailio 1915) have had a crucial role in the 

palaeohydrology of Lake Ladoga and the valley 
of the River Vuoksi from the time of the Yoldia 
Sea until historical times, for nearly 11 000 
years. The level of the Yoldia Sea at Heinjoki 
was at its lowest at its termination and transition 
to the Ancylus Sea stage 10 700 years ago, and 
Lake Ladoga may also have remained above 
the sea level until the onset of the transgression 
of the Ancylus Lake (Fig. 6.2). Vetokallio thus 
acted for the first time as an outlet threshold 
of Lake Ladoga (Saarnisto & Gronlund 1996; 
Saarnisto 2003). 

The transgression of the Ancylus Lake was 
felt throughout the Gulf of Finland and Lake 
Ladoga. It covered coastal peatlands with silt and 
sand, for example, at Pollakkalii (Ayrapaa) (Ru. 
Barysevo ), along the River Taipaleenjoki (Ru. 
reka Burnaja), on the Island ofMantsinsaari, and 
at Lahta near St. Petersburg (e.g. Dolukhanov 
1979; Hyyppa 1942). The water level at Heinjoki 
rose nearly I O metres and a shore cliff north of 
Vetokallio was eroded into an esker at 27 metres 
as!, which should represent the upper limit of 
the Ancylus transgression here. The transgres-
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sion limit is shown by magnificent coastal cliffs 
on the southern Karelian Isthmus and shore bars 
e.g. at the Island ofMantsinsaari. The upper limit 
of the Ancylus transgression is at 30 m asl along 
the northern Lake Ladoga coast and at c. 20 m at 
Kiikisalmi (Ru. Priozersk) and Metsiipirtti, but in 
the southern Ladoga area, the transgression limit 
stays below the present lake level at 5 m. Along 
the coast of the Gulf of Finland at Viipuri (Ru. 
Yyborg), the highestAncylus shore is at 30 m, at 
Koivisto (Ru. Primorsk) 25 m, at Uusikirkko 15 
m and at Terijoki (Ru. Zelenogorsk) I 0 m asl. 

The Ancylus transgression terminated 8 I 00 
BC when the outlet threshold of the Ancylus 
Lake changed from Central Sweden to the Dan-
ish Straits and a rapid fall of the water level com-
menced. This is thus the age of the Ancylus limit. 
A couple of centuries later, around 7800 BC, the 
Vetokallio threshold emerged and the Lake Lado-
ga basin became isolated from the Baltic basin. 
The upper limit of the Ancylus transgression is a 
well-dated event, and as it is also manifested by 
raised coastal cliffs and shore bars, it has an im-
portant role in the emergence history of Karelia 
and in reconstructions of the palaeoenvironment 
of the oldest Mesolithic archaeological sites. In 
fact, the upper Ancylus limit is the only well-
dated and morphologically distinct shore level 
following the Baltic Ice Lake after 9500 BC and 
before the formation of the uppermost Litorina 
Sea shores in 5000- 5500 BC, close to the transi-
tion from the Mesolithic to Neolithic Stone Age 
c. 5000 BC. 

6.5 Litorina Sea 

At the beginning of the Litorina Sea stage, the 
ocean level was still rising rapidly, as the last 
remnants of the continental ice sheets melted 
in North America. Salt water penetrated via the 
Danish Straits to the southern Baltic basin 7500 
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BC, and this was felt in the southern coastal ar-
eas of Finland some 500 years later. The glacial-
isostatic land uplift was already slowing down, 
and the Litorina Sea flooded the coastal areas 
east of Helsinki, including the Karelian Isthmus 
where land uplift was slow. The eustatic rise of 
the ocean/Litorina Sea terminated c. 4000 BC, 
and since then the sea level has remained stable 
within the limits of one to two metres . The land 
uplift has continued, however, and therefore the 
shorelines of the Litorina Sea are now above the 
sea. The upper Litorina limit has been precisely 
determined also in the Karelian Isthmus on the 
basis of brackish water lagoonal diatoms found 
in bottom deposits of lakes and mires that have 
formerly been below the Litorina Sea limit (e.g. 
Hyyppii 1937; Miettinen 2002). 

The upper limit of the Litorina Sea at St. Pe-
tersburg is 5-6 m asl, at Kuokkala (Ru. Repino) 
and Terijoki I 0 m, at Ino (Ru. Privetninskoe) I 2 
m, at Koivisto 15 m, at Johannes (Ru. Sovetskij) 
17 m, at Yiipuri I 8 m, and at Siikkijiirvi (Ru. 
Kondrat'evo) 20 m asl (Fig. 6.3 ; Miettinen 2002). 
The highest Litorina shoreline along the coast of 
the GulfofFinland is manifested by a high shore 
cliff extending from Kuokkala to Terijoki and 
further to Vammelsuu (Ru. Serovo), Uusikirkko, 
and Johannes. It was formed during the long pe-
riod of the Litorina transgression, and in Terijoki 
it also marks the upper boundary of the Ancy-
lus transgression. The cliff forms an important 
chronological boundary in the emergence history 
of the southern Karelian Isthmus, as most of the 
land areas above the cliff became dry land already 
in connection with the drainage of the Baltic Ice 
Lake to the Yoldia Sea level 9500 BC, whereas 
the areas below the cliff to the present coast of 
the Gulf of Finland emerged only later than 5000 
BC, after the peak of the Litorina transgression. 

During the Litorina Sea stage, the Yiipurin-
lahti Bay was much larger than today (Figs. 6.4 
and 6.5) and its level was close to the threshold 
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Figure 6.4 Map showing the area covered by the ancient Lake Ladoga (black) before the formation of the River Neva. 
The areas submerged in the coastal region of the Gulf of Finland are also shown (black). (Redrawn from Ailio 1915). 

level of Heinjoki. No positive evidence of the 
brackish water penetration to the Ladoga basin 
has been found in the diatom analytical studies 
in the Ladoga area ( e.g. Davydova 1969; Saar-
nisto & Gronlund 1996), but there was never-
theless an easy access between Lake Ladoga 
and the Yiipurinlahti Bay/Litorina Sea still at 
the beginning of the Neolithic Stone Age, as 
had been the case since the deglaciation. 

The highest Litorina limit has various ages in 
Karelia depending on the speed of land uplift. 
In Sakkijarvi , land uplift overcame the slowing 
rise of the sea level already around 5000- 5500 
BC and the water level began to fall , whereas 
farther east, the Litorina transgression contin-

ued until 5000 BC. At Sakkijarvi, the flooding 
of the Litorina Sea was nearly 5 metres, in Ino 
7 metres, and in St. Peters burg as much as I 0 
metres (Miettinen 2002). It is obvious that an 
unknown number of Mesolithic and Early Neo-
lithic dwellings were also flooded. 

6.6 Shoreline displacement of Lake 
Ladoga 

The Ladoga basin finally became an independent 
lake during the rapid regression of the Ancylus 
Lake c. 7800 BC. The Yetokallio area at Hein-
jok:i developed from an open strait to the outlet 
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threshold of Lake Ladoga. The water level of 
Lake Ladoga remained at nearly the same level, 
20- 21 m asl, for thousands of years in the vicin-
ity of Heinjoki in the valley of the Yuoksi River 
and in the northern Lake Ladoga area where the 
land uplift was as rapid as at Heinjoki. In the 
southern Lake Ladoga area, where land uplift 
was slow, the water level rose nearly twenty me-
tres from the present sea level - from beneath the 
present Lake Ladoga level at 5 m asl to the high-
est ancient Lake Ladoga level 16 to 17 metres 
asl. The upper limit of the Ladoga transgression 
is documented by shore cliffs and shore bars that 
are tens of kilometres long. The highest Ancylus 
Lake shore in the Ladoga basin is nearly the same 
as the limit of the Ladoga transgression on the Is-
land of Mantsinsaari and on the west coast south 
ofKakisalmi . Elsewhere, these transgression lim-
its are situated at different elevations as the older 
Ancylus shoreline has tilted more. In the south-
ern Ladoga basin, the Ancylus limit is below the 
upper limit of the Ladoga transgression, whereas 
in the north the Ancylus limit lies higher. 

The Ladoga transgression terminated when 
the lowest threshold at Porogi east of St. Pe-
tersburg broke through in 1350 BC during the 
Karelian Metal Age and the water level sank 
rapidly by as much as 12 metres (Saarnisto & 
Gronlund 1996; Saarnisto 2003). This is based 
on radiocarbon dates from the sediments of the 
small Vitsalampi Lake on Kilpolansaari Island 
in north-western Lake Ladoga and confirmed 
on the Island of Yalamo (Ru. ostrov Valaam), 
where all small lake basins emerged due to the 
rapid lowering of the water level in connection 
with the origin of the Neva. This age is nearly 
the same as in some older Russian studies on 
peat buried by littoral sediments of the Ladoga 
transgression, e.g. Lak & Ekman ( 1975), but it 
deviates from many of the previously published 
dates (see Saarnisto & Gronlund 1996 for Rus-
sian references). 
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The Ladoga transgression caused the shore-
line to move several kilometres inland in the 
southern part of the lake. In this connection 
littoral deposits covered prehistoric dwelling 
places, some of which were discovered in con-
nection with the construction of the New Lado-
ga Canal along the south coast in I 872- 1882 
(see Inostrancev 1882). The Ladoga transgres-
sion was accelerated 3700 BC when the waters 
of the Saimaa lake complex drained to Lake 
Ladoga near Jaaski. The transgression covered 
Combed Ware dwelling sites on the northern 
Karelian Isthmus (Saarnisto & Siiriainen 1970). 
A recent discovery of such has been made by 
Takala (2004) on the east shore of Lake Kirk-
kojarvi (Ru. ozero Pravdinskoe) at Telkkala 
(Ru. Silino) in Muolaa (Ru. Pravdino). 

The large lakes of the northern Karel ian Isth-
mus were nearly exclusively a part of the ancient 
Lake Ladoga (Figs. 6.4 and 6.5; Ailio 1915). 
These include Lakes Pyhajarvi (Ru. ozero Otrad-
noe), Kiimajarvi (Ru. ozero Komsomol 'skoe), 
Ayrapaanjarvi (Ru. ozero Bol'soe Rakovoe), 
Muolaanjarvi (Ru. ozero Glubokoe ), Kirkkojarvi , 
Yksjarvi (Ru. ozero Yisnevskoe), and Punnusjar-
vi (Ru. ozero Krasnoe). In the north, Lake Lado-
ga extended to Riukjarvi (Ru. ozero Uzlovoe) in 
Kaukola (Ru. Sevast'janovo) and Juoksemajarvi 
(Ru. ozero Bol 'soe Zavetnoe) in Raisala (Ru. 
Mel'nikovo). Most of these lakes are also known 
for their prehistoric dwelling sites, which are lo-
cated on the shores of the ancient Lake Ladoga. 
On the northern Karelian Isthmus, the distribu-
tion of land and water remained nearly the same 
for thousands of years, and the lake complex of 
ancient Lake Ladoga served as a most favorable 
and safe travel route throughout the Stone Age 
and Metal Period in Karelia and, in fact, until the 
19th century, as will be seen below. 
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Figure 6.5 Map representing the extent of the ancient Lake Ladoga in the inner parts of Karelian Isthmus. (Reprinted 
from Ailio 1915). 

6.7 The ancient Lake Vuoksenlaakso 

As the River Neva originated in 1350 BC, the 
water level in the main Ladoga basin fell 12 
metres, as described above, but on the northern 
Karelian Isthmus in Vuoksenlaakso, the low-
ering of the water level was only three metres 
from 20 m asl to c. 17 mas! and later to 15 .5 
m asl. This is because the threshold at Tiuri in 
Raisiila emerged and dammed the waters of the 
ancient Lake Ladoga well above the main body 
of the falling Ladoga waters. This ancient Lake 
Vuoksenlaakso submerged nearly as much area 
as the ancient Lake Ladoga and extended from 
Jaaski in the north-west to Suvanto (Ru. ozero 
Suhodol'skoe) in the east and from Muolaa in 
the south to Tiuri in the north (Saarnisto 2003). 
The main outlet of the lake was at Tiuri towards 
Lake Ladoga, and the water level was also just 
above the Heinjoki threshold, which acted as a 
boating route between Vuoksenlaakso and the 
Gulf of Finland until the 1 7th century (Ruuth 

1906). The 15.5 m level is a critical level for 
archaeological inventories in Vuoksenlaakso, as 
all areas below it were submerged until the 19th 

century contrary to other areas in the coastal ar-
eas of Lake Ladoga, where a 12 metres vertical 
emergence took place already 1350 BC in con-
nection with the origin of the Neva. In Vuoksen-
laakso, the water level fell slightly from the 15.5 . 
m level first in I 818, when the River Taipaleen-
joki originated, and later in 1857 due to man-
made deepening of the Kiviniemi threshold 
(Ru. Losevo) at Sakkola (Ru. Gromovo ), which 
resulted altogether in a fall of 5 metres in the 
water level in the upper Vuoksenlaakso (Ailio 
1915). As a result of the deepening of Kivini-
emi, the northern drainage route of the River 
Vuoksi towards Tiuri and Kiikisalmi became 
nearly dry and the Suvanto-Taipaleenjoki route 
formed the main drainage of the Vuoksi waters 
towards Lake Ladoga. 
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6.8 Concluding remarks 

The emergence history of the Karelian Isthmus 
and Ladoga Karelia is reasonably well known 
and the palaeohydrological framework can be 
worked out, including the chronology of events, 
which is now entirely based on calibrated radio-
carbon dates. Some precisely dated events and 
morphologically well-developed shorelines form 
the basis also for archaeological investigations 
and interpretations. These include the upper limit 
of the Ancy I us transgression, dated at 8100 BC, 
the upper limjt of the Litorina transgression from 
slightly over 5500 BC in Siikkijarvi to 5000 BC 
in Terijoki , the drainage of Lake Saimaa to Lake 
Ladoga at 3700 BC, and the upper limit of the 
Ladoga transgression at 1350 BC, as well as the 
history and elevations of the ancient Lake Vuok-
senlaakso, which terminated as late as in the l 9'h 

century AD. It would further be tempting to use 
the shoreline displacement curves constructed 
for the eastern Gulf of Finland and Lake Ladoga 
(Fig. 6.2) also for the dating of coastal dwelling 
sites especially in Mesolithic times, when the dat-
ing of archaeological material is more problem-
atic than later. However, it should be emphasized 
that the accuracy of the shoreline displacement 
curves is limited, especially during the Yoldia 
Sea stage when rapid changes took place, and the 
dating of the curves is based on indirect evidence. 
The early parts of the curve should be used only 
for broad estimations of the emergence history 
and not for producing misleading, apparently ac-
curate figures of the age of dwelling sites. 

References 

Abramova et al. 1967 --- A6pa Mos a, C . H., ,Ll,asbl.llOBa, 
H. H. , & Ksacos , ,LI,. ,LI, ., 1967: vlcTO pHH J1a;:to)l(-
cKo ro o3epa s ronoueHe no na HHHM cnoposo-
n b!J1usoro 11 n HaToMosoro a HanH30B. In: J1cmopuR 
01ep ce6epo-3Clnaoa (ed. by ,LI, . ,LI,. Ksacos): I 13- 132. 
J1eHHHrpan: HayKa. 

138 

Ailio, J. , 1899: Ober Strandbildungen des Litorina-meeres 
auf der lnsel Mantsinsaari. Fennia 14-2. He lsingfors. 

Ailio, J. , 1915: Die geographische Entwicklung 
d es Lad ogasees im pos tglacia ler Zeit und ihre 
Beziehung zur steinzeitlichen Besiedlung. Fenn ia 
38-3. Helsingfors. 

Ayriipiiii,A., 1934: Katsaus Suomen geologis-arkeologisiin 
aj anmiiiiriiyksiin j a es ihistorialli seen antropologiseen 
aine istoon. Terra 46: I: 1- 14. 

Berghell, H., 1896: Bidrag till kiinnedomen 0111 sodra Fin-
lands kvart ii ra ni vafcirii ndringar. Bulletin de la Com-
mission Geologique de Finlande 5. 

Bjiirck, S., 1995: A rev iew of the hi story of the Balt ic Sea, 
13.0- 8.0 ka BP. Quaternary International 27 : 19-40. 

Davydova, N. N., 1969: Postglac ial hi story of lakes Ladoga 
and Onega according to diatom analyses o f bottom 
sediments. Mittailungen International Vereiniging 
.fiir theoretische und angewandte limnologie 17: 
3 17- 378. 

De Geer, G., 1893: Ofve rsigt ofver sina kvartiir-geologiska 
iakttagelser under en nyli gen avslutad resa till Finland 
och Ryss land . Geologiska Foreningens i Stockholm 
Forhandlingar 15 : 537- 538. 

Dolukhanov, P. M., 1979: The Quaternary hi story of the 
Baltic. Leningrad and Soviet Careli a. In: The Quater-
nary hi story o f the Baltic (ed. by V Gudeli s, & L.-K. 
Koni gsson). Acta Universitatis Upsaliensis, Symposia 
Universitatis Upsa liensis Annum Quingen tesimu111 
Ce/ebrantis I : 11 5- 125. 

Hellaakoski, A., 1938: Uber das Vuoksi-Delta in Jiiiiski . 
Bulletin de la Conunission Geologique de Finlande 
123: 51 - 62 . 

Holmberg, J. H., 1855- 1856: En geologisk fciretee lse i 
Karel en. Ofversigt af Finska Vetenskaps-Societetens 
Forhandlingar 111 (I 855- 1856). 55- 61. 

Hyyppii, E., 1937: Post-glac ial changes of shore-line in 
South Finland. Bulletin de la Commission Geologique 
de Finlande 120. 

Hyyppii, E., 1942: Beitriige zur Kenntni s der Ladoga- und 
Ancylustransgress ion. Bulletin de la commission Geo-
logique de Fin/ande 128: 139-1 76. 

Inostrancev 1882 --- vlH oCTpa Huesb , A . A. , 1882: Pou-
cmopiNecKUll </eJI06ijKo K(U'/eHH020 BeKa no6epeJ/Cb5/ 
JlaiJoJ1ccKa20 01epa (l 'homme prehistorique de / 'age 
de la pierre sur les cotes du l ac l adoga). Ca HKT-
n eTep6yprb. 

Lak& Ekman 1975---JJaK, r. LI,., & 3KMHaH, vl. M., 1975: 
0 Tpa HcrpeccHHx J1ano)l(cKoro mepa s fonoueHe. 
PoKJ1aObl A Kaoe.MUU HayK CCCP 222: 175- 178. 

Markov, K. K. , & Poretzky, W. S., 1935: Po ll en- und 
diatomeenanalyti sche Untersuchungen uber die Ge-
schichte des Finnischen Meerbusens, Ladoga- und 
Onegasees. Beihefle Botanisches Centralblatt 52 B: 
390-446. 

Miettinen, A., 2002: Relative sea level changes in the East-
ern part o f the Gul f of Finland du ring the last 8000 
years. Annales Academiae Scientiarum Fennicae A 
Ill, Geologica-Geographica 162. 

Ruuth, J. W., 1906: Viborgs studs historia I. Hel singfors. 
Saarnisto, M., 1970: The Late Weichselian and Flandrian His-

tory of the Sairnaa Lake Complex. Societas Scientiarum 
Fennica, Commentationes Physico-Mathematicae 37. 

Saarnisto, M., 2003: Karj alan geologia; Karj alan luonnon-
maiseman synty. In : Karj alan synty. Viipurin liiiinin 
historia I (ed. by M . Saarni sto): 21 - 80. Sine loco: 



Karja laisen Kulttuurin Edistiimissiiati6, Karjalan Kir-
japaino Oy/Karj ala- lehti. 

Saarnisto, M., & Gronlund, T., 1996: Shore line dis-
place ment of Lake Ladoga - new data from Kilpo-
lansaari. Hydrobiologia 322 (The First International 
Ladoga Symposium, ed. by H. Simola, M. Vi lj anen, T. 
Slepukhina & R. Murthy): 205- 215. 

Saarnisto, M., Gronlund, T., & Ekman, I., 1995: Late-
glacial of Lake Onega - Contribution to the history 
of the eastern Baltic basin. Quaternary International 
27: 111 - 120. 

Saarnisto, M., & Gronlund, T., & lkonen, L., 1999: The 
Yoldia Sea - Lake Ladoga connexion. Biostratigraphi-
cal evidence from the Kareli an Isthmus. In: Dig it All. 
Papers dedicated toAri Siiriiiinen (ed. by M. Huurre): 
11 7- 130. Helsinki: The Finnish Antiquarian Society 
& The Archaeologica l Society of Finland. 

Saarnisto, M., & Saa rinen, T., 2001: Deglaciation chro-
nology of the Scandinavian Ice Sheet from east of 

6 EMERGENCE HISTORY OF THE KARELi AN ISTHMUS 

Lake Onega to the Salpausselkii end moraines. Global 
and Planetaty Change 31: 387-405. 

Saarnisto, M., & Siiriii inen, A., 1970: Laatokan trans-
gressioraja. Referat: Die Transgressionsgrenze des 
Ladogasees . Suomen Museo 77 (1970): I 0- 22 . 

Soboleffski 1839 --- Co6onecpqicrn 1839: reorn ocrn,1e-
cKoe o603pljHie crnpoii CiJHHJIHH/liH H onttca1-1ie Py-
CKO/lhCKHXb MpaMOp HblXb JIOMOKb. I'opllblll )J(yp-
l/C/Jlb: 207- 221. CaHKT-TTeTep6ypr. 

Takala, H., 2004: Archaeological research in the former 
Jurisd ictiona l district of Ayriipiiii and excavat ions at 
the Telkkii lii site in Muolaa, Russia. Museoviraston 
arkeologian osaston julkaisuja 10 (Fenno- Ugri et 
Slavi 2002, Dating and Chronology, ed. by P. Uino): 
11 7- 123. 

Znamenskaja & Ananova 1967: --- 3HaMeHCKaH, LI, . M., 
& AHaHosa , E. H., 1967 : New data on evolution of 
the west coast of the Ladoga Lake (in Russian). In: 
J1cm opw1 01ep ceeepo-1anaoa (ed . by LI, . LI, . Ksa-
cos). JleHHHrpan: HayKa. 

139 


