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Introduction

The history of land development at the mouth of the Neva River is eventful and begins
during prehistoric times. The Neva flows through the St. Petersburg (Russia) area and con-
nects Lake Ladoga and the Neva Bay with the Gulf of Finland (Fig. 1). The first Neolithic
to Early Metal Age archaeological sites within the present boundaries of St. Petersburg were
found in 1908-1930 in the Lakhta and Sestroretsky Razliv regions (Gurmna 1961; Soro-
kiN etal. 2009). During the Middle Ages an important route “from the Vikings to the
Greeks” passed across the Neva River. Merchant caravans of overseas visitors established
landing places along the mouth of the Neva River. Discoveries of silver treasures from
Arabic and Western European countries, and commercial treaties in the 13"—14" centuries
between Novgorod and cities of the Hanseatic Union give evidence for this.

The marine guard of the Izhora Land, which controlled travel on the waterway and safe-
guarded against robbery attacks, was encamped at this place. For centuries, the Russian-
Swedish Wars were fought on these lands for the free access to the Baltic Sea, for example
the Neva battle in AD 1240 at the mouth of the Izhora River, the battle for Landskrona in
AD 1300-1301 on the Okhta River, and others. For a long time, the territory of the Neva
River mouth had an important strategic and commercial status. Therefore, the study of the
Neva River’s formation can contribute significantly to the understanding of many historical
events and processes.

Details about the formation of the Neva River still remain debatable. The formation of
the river is closely related to geological and climatic processes that occurred along the east-
ern coast of the Baltic Sea and Ladoga Lake after the retreat of an ice sheet. Currently,
there are several points of view regarding the time period of the Neva River’s formation.
The main factor in the river’s formation is the change in Lake Ladoga’s water level, which
resulted from uneven isostatic uplift of the land (De Geer 1893; Amwio 1915). Recent
studies (ArexanDrOVsky etal. 2009; Doruknanov etal. 2009) have shown that a sharp
10 m decline in the level of Lake Ladoga, which occurred in 1000-400 BC (2.8-2.5 ka.
BP), led to the formation of the Neva River and caused a drop in the water level of
the whole hydrologic system, including the Volkhov River and Lake Ilmen. The follow-
ing dates of the culmination of the Ladoga transgression and subsequent Neva River
breakthrough were reported by other investigators: 2000 BC (Znamenskaja etal. 1970);
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Fig. 1. Okhta 1, St. Petersburg (RU). The location of the Okhta 1 — Nyenskans monument.

2210-1880 BC (Kosuecukin/ Exman 1993); 1530—1250 BC (MaLaknovskiy et al. 1993);
and around 1350 BC (Saarnisto / GRONLUND 1996). There is also the view that the Neva
River has existed since the formation of Lake Ladoga (VErziLiN etal. 2005).

The Neolithic—Early Metal Age site Okhta 1 was found while workers were carrying out
protective archaeological research on the fortresses Landskrona (13™ century) and Nyens-
kans (17® century) in the coastal area at the confluence of the Okhta River with the Neva
River (Fig. 2) in the centre of St. Petersburg (Gusentsova/ Sorokin 2011).

The fortress of Landskrona had been erected in 1300 at the cape between the Neva and
Okhta Rivers, when Swedish knights led by Torgils Knutsson had expanded into the Nov-
gorod land (SHaskorsky 1987). According to the chronicles, between the rivers a fortress
with earthen-wooden walls and eight towers was built. The plan for the whole territory of
Landskrona fortress was developed based on the relief of the cape. The plan included addi-
tions from moats to raise them to the level of the highest sites of the cape. Inside the
framework, ruined by a fire, cuttings for ceiling logs, the remains of floors at two levels,
and other constructive details were excavated.

Soon after the downfall of Landskrona in 1301 the local population set about developing
the territory at the Okhta River mouth. According to documents, in 1500 a village of 18
homesteads existed there. It was one of the largest settlements at the mouth of the Neva,
and included some small villages (VremenNIk 1851). In the end of 16" —beginning of 17*
centuries a Russian settlement existed, including a ship landing stage, a Tsar’s trade court, a
custom-house, and the Church of Michael Archangel (Sorokin 20005 2001).

In 1611, during the Russian-Swedish war, by order of the Swedish King Carl IX, the
fortress of Nyenskans was erected at the mouth of the Okhta River. Initially, it was small
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in size, housing 600 persons of the garrison. During the 17" century, Nyenskans was re-
peatedly reconstructed and fortified. In 1660, on the promontory between the Neva and
Okhta there was an earthen-walled castle with five bastions, situated in the form of a star,
and two gate ravelins (Bonsporrr 1891; Hiering 1909; Larro-Danitevsky 1913). The
main gate led to the Okhta, with a bridge across the latter connecting the fortress with the
centre of the town. To the south of the castle, between two rivers, there was a bulwark
with three bastions, defending the approaches to the fortress.

Nyenskans was assaulted by Russian troops in 1703 and subsequently partly destroyed.
The Okhtinsky shipyard operated at the location in the 19* century, and in the 20" cen-
tury, on its basis the factory “Petrozavod” was constructed, which produced small and
mid-sized ships and related equipment (Soroxin 2001).

Materials and Methods

The study of archaeological finds from excavations of the Okhta 1 site, located in the
centre of St. Petersburg in the area of the Neva River and Okhta River confluence, has
played a significant role in understanding the development of archaeological cultures and
paleoenvironmental events in this territory. The cultural remains of the ancient monument
were excavated in a square with an area larger than 10,000 m* (Figs. I, 2). Excavations in
the central and southern parts of the study area encompassed a square of about 6700 m?
(excavations in 2008—2009). The cultural layers of the prehistoric settlements are situated
under alluvial sandy sediments 1—1.5 m thick, which lie under the buried soil of the Middle
Ages. So far, this is the only monument of the Neolithic—Early Metal Age in St. Peters-
burg.

The collection of archaeological finds totals about 1200 objects, including earthen ware,
stone tools, wooden carvings, and amber jewellery. The remains of wood constructions
have been discovered for the first time in the St. Petersburg region. These artefacts are
mostly wooden piles, strips, and rails. Due to the number of archaeological finds and the
preservation of organic finds, the Okhta 1 monument is a unique and rare object of cultur-
al heritage in the territory of the Baltic and Northern Europe. In 2009-2010, the authors
conducted detailed investigations of lithological and cultural deposits at Okhta 1, which
included archaeological analysis, lithological and grain-size analyses, mineralogical-geochem-
ical methods, pollen and diatom analyses, radiocarbon dating, and dendrochronology. The
results of these investigations provided us with a notable data base for reconstructing the
paleogeographical conditions, the processes of cultural layer formation, and the develop-
ment of cultural-historical stages in the region; these results have been published elsewhere
(SoroxkiN etal. 2009; Kurkova etal. 2010a; GusenTtsova/ SorokiN 2011, Kurkova et al.
2014). Further results are presented in the contribution by Sergeev etal. in this volume. In
this article the Neva River formation and the prehistoric site distribution will be considered
in view of these new analytic data.

Holocene palacogeography and settlements of the Karelian Isthmus
The development of prehistoric people in this territory is closely connected with the pa-
lacogeographical situation caused by the retreat of an ice sheet at 10,200-9600 BC' (Ge-

1 All dates in this article are presented as calibrated

dates (cal BC or AD).
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Fig. 3. Lake Ladoga shores. (a) Lake Ladoga as a part of the Yoldia Sea stage (black line) and Ancylus Lake
stage. (b) Lake Ladoga transgressions before the Neva River arose, according to D.Suserro (2007).
(c) The main rivers of the modern Ladoga Lake basin.

rasivov / Suserto 2009). The hydrological history of the area has been affected by the
Baltic Sea, Lake Ladoga and Lake Saimaa stages. Before the regression of the Baltic Ice Lake
the shoreline in the northern part of Lake Ladoga remained c. 70—80 m above the present
sea level. During the Yoldia Sea stage the regression of the water level continued rapidly
until the Ancylus transgression turned the waters of Lake Ladoga to rise again (Saarnisto
2003). As a result of irregular isostatic uplifts of land in the region of the eastern Baltic coast
and Ladoga Lake, there were marked changes in the location of water basin coastlines. The
upshift also influenced changes in the locations of prehistoric sites (Hyyppa 1943; Dorukra-
Nov 1979; Saarnisto 2003). The first archaeological evidence of human penetration to this
territory was related to the period coinciding with the maximum of the Ancylus transgres-
sion (Fig. 3a), which culminated no later than 8200 BC (Gerasimov/ Suserro 2009).
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The majority of the sites known so far are localised near the shorelines of the Ancylus
Lake. The maximums of the Littorina transgression on the Karelian Isthmus according to
various estimates are registered in the period 6500-3550 BC (MIETTINEN 2002; SANDGREN
etal. 2004; DorukHanov etal. 2009). After this event the water level in the sea dropped
gradually. Around 3000 BC, water from Lake Saimaa penetrated into Lake Ladoga through
the Vuoksi River (Saarnisto/ Suriainen 1970) (Fig. 36). As a result of the transgression,
the water level exceeded the runoff threshold of the Heinjoki Strait, and the Baltic Sea was
reconnected with Lake Ladoga. The increasing water level in Lake Ladoga after the forma-
tion of the Vuoksi River caused the Ladoga Lake transgression (AiLio 1915; Saarnisto/
SurIAINEN 1970; Saarnisto 2003; Kvasov 1990). The great rise in the water level of Lake
Ladoga was registered at the time interval of 4000—2600 BC during the Vuoksa transgres-
sion (ALEXANDROVSKY et al. 2009; DorukHanov et al. 2009).

During the Boreal period (8200—7000 BC) the arboreal vegetation was increasing with
the dominance of pine (Pinus). During the Atantic period (7000-3750 BC), the mild
climate brought along deciduous trees, such as elm (Ubmnus), oak (Quernus), linden (7ilia),
and hazel (Corylus). At the end of the Adantic period, spruce (Picea) arrived in the area in
ca. 4350 cal BC. During the last climatic period of the Stone Age, the Sub-Boreal period
3750-600 cal BC, deciduous trees declined and spruce became more abundant at first, but
later declined gain. During this period the climate was cooling off (Davypova etal. 1996;
Simora 2003).

Neolithic sites

The water level during the Littorina stage is marked by the positions of some archacologi-
cal sites, and stratigraphic analyses of these sites allow us to gather evidence about the
further development of Lake Ladoga (Gerasivov / SuserTto 2009).

The archaeological monuments Veshevo 1 and 2 (Fig. 4.6, Tab. 1) are located near the
Heinjoki Strait runoff threshold at the Karelia Isthmus. These sites were occupied during
the Early Neolithic as is evidenced by finds of Sperrings type ceramics (Europarus-Avrarii
1930) in both settlements. The radiocarbon dates from charcoal are 4800-4400 BC
(5770 + 130 BP [Le-6511]) for Veshevo 1 and 4727-4595 BC (5815 + 50 BP) for Veshe-
vo 2. The distribution of Neolithic ceramics of Sperrings type after 5000 BC, according to
D. V. Gerasivov and D. A. Suserto (2009), corresponds to the period following the max-
imum Littorina transgression.

The Early Neolithic archaeological sites of the Ladoga Lake area are located on the same
terraces as the Late Mesolithic sites. The penetration of Saimaa Lake water into Ladoga
Lake around 3000 BC is marked by the stratigraphy of the archaeological sites Kurkieki
33, 35; Silino; Veshevo 1, 2; and Komsomolskoe 3 (Fig. 4, Tab. 1). The cultural layers of
the Late Mesolithic and Early Neolithic are covered by lake sediments. After the Saimaa
breakthrough the Typical Comb Ware ceramics, which are markers of the further Neolithic
development, are spread throughout the Lake Ladoga area (Gerasimov/ Suserro 2009).

In the southern part of the Ladoga Lake area, the archaeological site Ust’-Ribezhna 1
can be considered part of the Neolithic—Early Metal period (Gurina 1961). The Neolithic
cultural layer was covered by a thick layer of lake sediments (1.5 m) that were formed
during the Ladoga Lake transgression (Kurkova etal. 2009). The data obtained allow us
to consider some periods of site occupation beginning at 6000 BC and ending in the mid-
dle of 3000 BC. The Early Neolithic period is represented by Sperrings culture. Radio-
carbon dates of charcoal at 4990-4710 BC (5965 + 55 BP [Ua-34615]) can be attributed
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Fig. 4. Archaeological sites from the Mesolithic to Early Metal Age periods on the Karelian Isthmus.

to this period. The radiocarbon date of charred food crust from a Typical Comb Ware
ceramic is 4700—-3950 BC (5505 + 140 BP [Ua-34614]). In this collection ceramics with
thombus pits decoration were found as well as ceramics tempered with asbestos. These
ceramics have analogies with ceramics from the Voiknavolok XXVII site in Karelia, which

has dates of 3130—2550 BC (Kurkova et al. 2009).

Early Metal Age sites

After the Ladoga Lake transgression the breakthrough of water in the southern part of the
Karelian Isthmus according to Saarnisto (2003) occurred ¢.1350 BC and the Neva River
was formed. At the location of the ancient Ladoga Gulf, Vuoksi Lake and Sukhodolskoe
Lake (Suvanto) were developed (Saarnisto/ Suriamven 1970). One fact testifies to the en-
ormity of this event. For a short period (a few years or decades) the water level in Ladoga
Lake dropped by 10 m and the surface area of the lake was significantly reduced, especially
at the southern and eastern parts (Doruknanov etal. 2009). After the Neva breakthrough
and sharp drop in the level of Ladoga Lake, a transformation of the ancient settlement
system occurred.
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Site Period of Epoch Publication
occupation (cal BC)
Antrea 9310+ 140 Early Mesolithic GEerasimov 2012
Borovskoe 1 (Antrea Suuri Kelpojarvi) 8675-8357 Early Mesolithic GerasiMov 2012
Protochnoe 1 (Rupunkangas 1a) 8000 -7650 Mesolithic— Gerasimov 2012
5570-3480 Neolithic
Protochnoe 5 (Rupunkangas 3) 7880-7610 Mesolithic GErasiMov 2012
Veshevo 10 (Heinjoki Valklampi 1) 7960-7700 Mesolithic Gerasimov 2012
Veshevo 11 (Heinjoki Valklampi 2) 7900-7660
Veshevo 1,2 6010-5720 Mesolichic GErasiMov 2012
4800 —=4400 Neolithic
850-170 Early Metal Age
Bolshoe Zavetnoe (Joksemajarvi W) 7050-6400 Mesolithic Gerasimov 2012
3370-3100 Neolithic
2880-2580 Early Metal Age
22902020
1750~ 1600
930-520
Silino (Muala) Mesolichic GEeErasimov 2012
4800-4440 Neolithic
4000-3590 Early Metal Age
3340-2910
Kurkiekki 35, 33 68406640 Mesolithic Gerasimov 2012
3700 Meolithic
300-150 Iron Age
Komsomaolskoe {Kunnianiemi) 6090 -600S Mesolithic Gerasimov 2012
45304370 MNeolithic
3760-3650 Early Metal Age
3340-3000
2580-2435
Ust™-Ribezhna 1 49904710 Early Neolithic— Kurkova et al. 2009
47003950 Middle Neolithic
Ust'-Ribezhna 2 2 mill. BC Bronze Age Yustkova 2011

Tab. 1. List of the main archaeological sites of the Karelian Isthmus and the southern part of the Ladoga
Lake region.

The archaeological sites of Early Iron Age—Early Middle Ages are located in the northern
Ladoga Lake area on terraces then at 10 m above the Baltic Sea level (Gerasivov / SuserTo
2009). While for the Neolithic a considerable number of sites could be recorded, in the
Early Metal Age (1800—300 BC) this region obviously was less densely populated (MEi-
NANDER 1954; GuriNa 1961; Carreran 1979; Huurre 2000; Isip. 2003; Lavento 2001).
The most important region of ancient human occupation in the Neolithic period was the
land at the lower part of the Vuoksi River and the northern part of the Ladoga Lake area
(Saksa 2006b). Ancient fishermen and hunters were attracted to these regions due to the
favourable hydrographical situation, different gulfs and rivers with fish, and the islands and
coastal areas that were comfortable for living (Gurmna 1961; Huurre 2000; Isib. 2003;
Gerasivov et al. 2003).
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The decrease in numbers of sites in the Early Metal Age could be related to the paleo-
geographical situation in the investigated region. According to A. Saksa (2006a), most
Bronze Age settlements were located far from bodies of water after the regression of Ladoga
Lake. Gulfs, rivers, and lakes rich in fish became features of the land after the Ladoga
transgression. This is one of the possible causes of settlement reduction, migration of pre-
historic people, and partitioning into small groups. It is possible that Bronze Age sites were
covered by layers of sediments from the Ladoga Lake transgressions during water-level fluc-
tuations.

One of the archaeological sites where Bronze Age artefacts were found is Ust’-Ribezhna 2
(Fig. 4.12). Here, fragments of Net Ware ceramics of 1800 BC were excavated (Gurina
1961). This site is located at a height of 15-16 m above the Baltic Sea. The site location
far from the coastal zone of Lake Ladoga is extraordinary for this period. During its occu-
pation the settlement was situated on the coast of the Ladoga Lake Gulf in a period of
transgression. The site was abandoned after the regression of Ladoga Lake in this area dur-
ing the formation of the River Neva (Kurkova etal. 2010b). The appearance of sites of
this culture in the region under consideration, in Karelia, and in Finland, occurred during
the second millennium BC. In this period such outstanding settlements as Ust’-Ribezhna 2
and 3, Ristina Kitulansou, Kelka 3, Suomusalmi Kalmosjarka, and Ohotoma 3 existed
(Yusukova 2011). Evidence of bronze production was found at many settlements (Yush-
kova 2011). The material culture of Net Ware ceramics was replaced by the Volkhov type
culture, which was formed on the basis of the Net Ware ceramics culture. The Volkhov
type sites existed from the 9* to the 6" centuries BC.

In any case, in inner and eastern Finland, on the Karelian Isthmus and in Karelia near
Ladoga Lake, for two thousand years there was no such cultural development as in the
Neolithic period (Saksa 1998; Umo 1997; Lavento 2001).

Iron Age sites

The next period is related to the appearance of Iron Age sites in this area. The investiga-
tions of A. Saksa (2006a) suggested the development of an Iron Age culture in Karelia near
Ladoga Lake beginning in the middle of the 1% century BC. This cultural development
could be related to the more global processes of European history, which contributed to
the settlement of separate districts in the Baltic Sea region. There is evidence of migrations
of foreign cultural groups to this area. The mineral sources of this region were attractive to
people from more developed regions of western Finland, Estonia, and from the upper land
of the Volga River. The iron wares discovered are evidence of this process (Saksa 1992;
1994; 1998). The first evidence of cereal crop cultivation relates to the Late Roman Iron
Age, around AD 200-400 (Kilpola Island) (Taavitsamen etal. 1994; Saarnisto/ GRON-
LUND 1996; Saarnisto 2003; Lantmven/ Rowrey-Conwy 2013, 1-25). In the samples
from the Kurkieki (Kuuppala) and Sortavala (Riekkala Island) regions, cereal pollen was
dated to AD 400 and 600 (Simora 2003; ALenius et al. 2004).

Changes in geographical, historical, and socioeconomic processes resulted in the develop-
ment of historical events in this region at end of the 12" to the beginning of the
14" centuries. During this period commercial-economic relationships flourished. This terri-
tory became one of the key centres of Northern Europe.
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Fig. 5. Fluctuations of the Ladoga Lake on the Karelian Isthmus.

The sedimentological record and palacoenvironment of Okhta 1

The first archacological excavations at the mouth of the Okhta River were conducted by
the St. Petersburg Archacological Expedition in 1992—1993 (Fig. 2). Here, a cultural layer
from the 17" century and a cemetery from the 16™ century were found. During the ar-
chaeological conservation excavations of 2007-2009 on the cape at the Okhta River
mouth, the foundations of the fortresses appeared to have been almost completely razed
and levelled during the period of existence of the Okhtinsky Shipyard and “Petrozavod”
factory in the 19* and 20™ centuries, respectively (Soroxin 2001; Hirring 1909). The
filled-up fortress moats of the fortification constructions in this area have remained in bet-
ter condition. Four stages of fortification were discovered there. Stages 4—3 are connected
with the construction of Nyenskans during the first and second halves of the 17* century;
Landskrona was the second stage, constructed at the end of the 13™ century; the first stage
was an earth hill fort, probably from the Novgorodian period, around the 13* century.
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Fig. 6. Okhta 1, St. Petersburg (RU). Stratigraphy of Neolithic—Early Metal Age cultural layers with litho-
logical characteristics.

The cultural layers of Neolithic—Early Metal Age periods were covered by 1-1.5 m of silt-
sand deposits and buried soil containing artefacts from Medieval time.

The results of earlier investigations (Kurkova etal. 2010a; Kurkova etal. 2014) enabled
the reconstruction of the environmental conditions of the cultural layer sedimentation.
The cultural layers of the Neolithic—Early Metal Age belong to horizons of aleurite with
thin sand layers, which were formed in the shallow littoral marine basin during the devel-
opment of the river mouth (Fig. 6). Variations in the water level of the basin were regis-
tered. The cultural layers were formed under subaerial conditions (beach) and they are
separated by sediments deposited during transgressive stages (cf. Sergeev etal. in this issue).
This is confirmed by the distribution of the archaeological finds. The accumulation of
deposits, and connected with them, the remains of material culture occurred in general in
situ as a result of the sedimentation processes. It may be noted that there is insignificant
rewashing of sediment layers on the square of their distribution as a result of the rise of the
water level.

The stratigraphy of layers and archaeological complexes of different periods is supported
by a series of radiocarbon dates (more than 200) from different labs on different types of
materials — wood, charcoal, food crust from ceramics, and other organic materials (Kut-
kovA etal. 2010a; GusenTtsova/ SorokIN 2011) (zab. 2). The investigations allowed us to
establish that in the time of the maximum Littorina transgression at 6459—-5666 BC the
territory of the Okhta River mouth was an open, shallow desalinated Littorina Sea gulf,
which had a free connection with the sea (KurLkova et al 2010a; Kuikova etal. 2014).
During the decrease of the Littorina water level, a partial isolation of the Okhta Bay oc-
curred and its coastal zone became waterlogged. Our data show a good correlation with the
developmental stages of the Littorina Sea as has been discussed by several authors (Doru-
kHANOV etal. 2010; MieTTINEN et al. 2007; SANDGREN et al. 2004).
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Lab ID

Hela-2107
SPb_72
SPb_84
SPb_68
SPb_66
SPb_83
SPb_275

Le-8680
SPb_75
SPb_278

SPb_76
SPb_38
SPb_73
SPb_112

Le-8677
Le-8683
SPb_276

SPb_283

SPb_281

SPb_186
SPb_185
SPb_184
SPb_183
SPb_198
SPb_197
SPb_196
SPb_195
SPb_202
SPb_201
SPb_200
SPb_199
SPb_274

SPb_118
Hela-2013
SPb_280

4C Date BP

9321261

7460+90

744990

728885
7250+£100
6959+100
5100+£150

5090+150
5100+£100
5050+120

5050+60
5030+100
5000+60
4980+150

49704140
4900+120
4680+110

4639+150

4540+100

4537+50
4482+50
4417+50
4433150
4503+50
4443150
4447150
4454450
4543150
4531£50
4547+50
4548+50
4510£120

4480+100
4472438
4450+100

Calib. date
BC (20)
8744—-8420
6462—-6104
6459-6096
6380-5990
6365-5922
6012-5666
4261-3634

4260-3632
4224-3655
4164-3633

3963-3708
4036-3640
3946-3660
4065-3375

4047-3376
3959-3376
3659-3095

3663-2926

3518-2925

3488-3089
3359-3013
3330-2912
3334-2919
3361-3026
3335-2925
3338-2926
3340-2931
3492-3089
3369-3030
3494-3089
3494-3089
3519-2905

3495-2903
3342-3023
3369-2894

Material

plant rests
humic acid
humic acid
seaweed
humic acid
humic acid

food crust

charcoal
bark

food crust

wood
food crust
wood

food crust

charcoal
charcoal

food crust
food crust
food crust

wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood
wood

food crust

food crust
charcoal

food crust

Tab. 2.

Archaeological context

excavation section 7/2, 188 m
excavation section 16-1
excavation section 16-1, pit, 80 m
excavation section 16-1, pit, 80 m
excavation section 16-1, pit
excavation section 16-1, pit

excavation section 7/2/4, square 5’13,

140 m, Ne 5453
excavation section 7/2, square II'15, 184 m
excavation section 16-1, pit,105 m

excavation section 7/2/4, square IT'14,

157 m, Ne 5450

excavation section 16

excavation section 7/2, Ne 1288, 187 m
excavation section 16, 70 m

excavation section 7/2, square JI'3, 80 m,
pit Ne4 111

excavation section 7/2, square @17, 211 m
excavation section 7/2, square H’'17, 203 m

excavation section 7/2, square A’8, 124 m,

Ne 5387

excavation section 7/2, square C'11, 134 m,

Ne 5568

excavation section 7/2, square I"12, 157 m,

Ne 5308

pile 15/5 Ne 2, 46—60 inner tree-rings
pile 15/5 Ne 2, 31—45 tree-rings

pile 15/5 Ne 2, 16-30 tree-rings

pile 15/5 Ne 2, 0—15 outer tree-rings
pile 6/1 Ne 56, 46— 57 inner tree-rings
pile 6/1 Ne 56, 31 -45 tree-rings

pile 6/1 Ne 56, 16—30 tree-rings

pile 6/1 Ne 56, 0—15 outer tree-rings
pile 6/1 Ne 112, 46-55 inner tree-rings
pile 6/1 Ne 112, 3145 tree-rings

pile 6/1 Ne 112, 16-30 tree-rings

pile 6/1 Ne 112, 0—15 outer tree-rings

excavation section 7/2, square I'9, 168 m,

Ne 4611
excavation section 5/1, 240—232m
excavation section 7/2, 251 m

excavation section 7/2, square JXK’16,

139-130m, Ne 5844
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Lab ID HC Date BP Calib. date Material Archaeological context
SPb_277 44404100 3368-2890 food crust excavation section 7/ 2, square E'12, 174 m,
No 4678
SPb_282 44234100 33632888 food crust excavation section 7/ 2, square A8, 154 m,
Ne 5382-2
5Pb_191 4232450 2920-2634 wood pile 7/2/3 Ne 28, 015 inner tree-rings
SPh_190 4433450 3334-2919 wood pile 7/2/3 No 28,16- 30 outer tree-rings
SPh_39 4390+100 3363-2870 food crust excavation section 7/ 2, Nel074,
square P'7’, 192m
Le-8679 4350+140 33692580 charcoal excavation section 7/ 2, square I1'7, 231 m
SPb_208 4300450 3087 -2759 wood pile 15/5 Ne 1, 51-60 inner tree-rings
SPb_207 4290150 3083-2703 wood pile 15/5 Ne 1, 41 -50 tree-rings
SPb_206 4278450 3025-2696 wood pile 15/5 Mo 1, 31 40 tree-rings
SPb_205 425750 3011-2676 wood pile 15/3 Ne 1, 21-30 tree-rings
SPh_204 424150 29282633 wood pile 15/5 Ne 1, 11 =20 tree-rings
SPb_203 4210£50 29082630 wood pile 15/5 Ne 1, 010 outer tree-rings
SPh_115 430670 3264-2672 wood excavation section 15/ 1, square U'14, 75m,
fireplace
SPb_117 4308+100 3333-2625 wood excavation section 15/ 1, square 1114, 89m
SPh_125 42704150 3345-2550 charcoal burial
SPb_116 4270£100 3321-2574 wood excavation section 15/ 1, square 1’14,
1.0, 75m, fireplace
SPh_159 4250+100 3104-2565 wood excavation section 15/ 1, square 115",
124-139m
SPh_194 4178150 2893-2619 wood pile 15/2 No 6, 3145 inner tree-rings
SPb_193 419650 2900-2629 wood pile 15/2 Ne 6, 16—30 tree-rings
SPb_192 4178450 2893-2619 wood pile 15/2 Ne 6, 0-15 outer tree-rings
SPh_279 42704100 3321-2574 food crust excavation section 7/2
Le-8681 4160£90 29122487 charcoal excavation section 7/ 2, square H'17, 253 m
SPh_s52 4090+150 3020-2202 food crust excavation section 7/ 1, 207 m, Ne 1003
SPh_55 4080+200 2895-2347 food crust excavation section 8/ 2, square 146",
278 m, Ne 190
SPh_41 4050+100 2883-2338 food crust excavation section 7/ 2, square P'4’, 209 m
SPb_22 4060+130 2908-2275 charcoal excavation section 7/ 2, square 0’1", 207 m
SPh_57 40004150 2900-2132 food crust excavation section 7/ 2, Ne 1020,
square 0’3", 203 m
SPb_23 4000+£100 2872-2280 charcoal excavation section 7/ 2, square IT'T", 233 m
SPb_124 4000150 2901-2133 charcoal excavation section 15/ 1, square B/ 6", 250m
SPh_36 3950+100 2858-2141 food crust excavation section 7/ 2, No 1015,
square 0°5', 216m
SPh_56 3915+£100 2675-2127 food crust excavation section 8/ 2, square 142", 269 m,
Ne 149
SPh_27 3870+100 2580-2031 food crust excavation section 7/ 2, No 1218,
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Lab ID 14C Date BP Calib. date Material Archaeological context
BC (20)

SPb_37 3860+60 2475-2189 charcoal excavation section 7/2, 218 m
SPb_42 3770100 2471-1934 charcoal excavation section 7/2, square H'4’, 213 m
SPb_58 3700+100 2408-1876 food crust excavation section 7/2
SPb_54 3660+200 2575-1524 food crust excavation section 8/2, square IT'42’,

303 m, Ne 114
SPb_40 3650+150 2466-1665 food crust excavation section 8/2, square 41",

293 m, Ne 134
SPb_44 3370+100 1901-1439 charcoal excavation section 7/2, square I’5’, 249 m
SPb_34 3280+150 1949-1194 charcoal excavation section 7/2, 220 m
SPb_47 3150+100 1639-1128 charcoal excavation section 7/ 1, square /I'13’, 260 m
SPb_46 2370+100 776-346 charcoal excavation section 7/ 1, square 2XK’19°, 325 m
SPb_248 2850+70 1260— 830 charcoal section 6, hearth 2
SPb_45 2300+100 601-111 charcoal excavation section 7/ 1, square 5’15’, 340 m
IGAN 3858 2040+80 230 BC-130 AD  humic acids excavation section 6, bottom soil layer
IGAN 3857 1780+80 60-430 AD  humic acids excavation section 6, upper soil layer
SPb-247 1922+100 BC 200-350 AD  charcoal excavation section 6, hearth 1

Tab. 2. Okhta 1, St. Petersburg (RU). “C dates (s. Kurkova et aL. [2012]).

The first cultural-chronological complex at Okhta 1 belongs to the Neolithic period,
confirmed by radiocarbon dates ranging from 4261 to 3633 BC (SPb_275 and SPb_278
[tab. 2]). This was the period when the land became dry after the Littorina transgression.
The sand beach of the shallow bay was formed. Prehistoric people of the Middle Neolithic
with Pit and Pit-Combed Ware ceramics used this territory first as an area for fishing and
hunting because numerous tools for fishing were found associated with these pottery types.
During this time a coniferous forest with some broad-leaved trees (lime, elm, oak, beech,
and maple) developed. A warm and humid climate prevailed in this area. At the same time,
hazel and alder trees were spreading. Hazelnuts were found in the cultural layer of this
period (Kurkova etal. 2014).

In the next period, around 3500 BC, the sedimentation conditions changed; the water
level in the bay decreased and a system of shallow streams formed. This time is charac-
terised by climatic deterioration. Traces of streams were detected in strips of middle-coarse
grained sand and hollows in the aleurite layer.

In the following centuries (3400—3000 BC) landscape-climatic conditions continued to
change, and human groups occupied this territory more extensively. There was a coast of a
shallow basin that sometimes turned into a swamp. Birch woods were spreading. The cli-
mate was warm and humid.

After 2700-2200 BC, sedimentation occurred under the conditions of high wave activ-
ity (Kurkova etal. 2010a; Kurkova etal. 2014). The next stage of sedimentation (around
1639-1128 BC) is characterised by an unstable hydrological regime. In general, we can
note unfavourable conditions for preservation of pollen. Diatom analysis data indicate
that again sedimentation occurred in the littoral zone. The climate can be described as
moderate. Anthropogenic activity was low. It can be assumed that this type of sediment
was formed during the development of the delta of the river, which flows into the shal-
low bay.
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Fig. 7. Okhta 1, St. Petersburg (RU). Finds from the Neolithic—Early Metal Age: 1-3 stone tools; 4—5
amber jewellery; 6 bark plummets. Finds from the Bronze Age: 7 stone axe with drilled hole.

The maximum of the Ladoga Lake transgression in accordance with these investigations
can be dated to around 2200 BC. The end of the transgression and respectively the end of
the Neva breakthrough relates to around 1000—400 BC. The time of the river formation
was around 1639-1128 BC, which corresponds to the results of D. Malakhovskiy (Mata-
kHovskly etal. 1993) of around 1530-1250 BC. M. Saarnisto (SaarnisTo / GRONLUND
1996) pointed out that the formation of the Neva River around 1350 BC led to the supply
of large amounts of sand and silt deposits to the Gulf of Finland, and for 300 years there
was a growth of the delta and the formation of its surface. It should be noted that as a
result of the intensive water flow during the Neva River breakthrough, the sand foreland,
which was formed in the shallow water marine gulf, was eroded and sedimented as a thick
sand-aleurite layer.

The archaeological record and material culture of Okhta 1
Early, Middle and Late Neolithic cultural remains

The archacological finds from the lower cultural layer include shale sinkers, flint and shale
arrows, and an abrasive stone (Kurkova etal. 2010a) (Fig. 7).

Ceramics from the Neolithic period are represented by several cultural-chronological
groups (Fig. 8). The ceramics of group 1 are from the Early Neolithic at about 5000 BC.
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Fig. 8. Okhta 1, St. Petersburg (RU). Ceramic finds. I Early-Middle Neolithic: 1 Sperrings type; 2 cera-
mics tempered by feather and sand (4261-3632 BC [SPb_275]); 3, 5 ceramics tempered by feather and
crushed rocks; 4 Typical Combed Ware ceramics tempered by crushed rocks. II Late Neolithic
(3663-2905 BC [SPb_283], 3520-2905 BC [SPb_274]): 6—7 ceramics tempered by feather and sand.
III Early Metal Age: 8—11 ceramics tempered by asbestos; 12 ceramics tempered by feather and down
(3368-2890 BC [SPb_277]; 13—14 Net Ware ceramics. IV Bronze Age: 15 Cord Ware ceramics. V Early
Iron Age: 16—17 Stroked Pottery ceramics; 18 Late Djakovo culture ceramics. VI Early Middle Ages:
19 glass bead of Roman time.
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They are individual fragments of Sperrings type ceramics. The ceramic sherds have thick
walls tempered with crushed rocks. The wares are ornamented by stamps from fish spinal
bones and “rope”. Another type is tempered with organic materials and sand. The orna-
mentation consists of pits / pinholes. The walls of these wares have large holes that have
resulted from drilling. A radiocarbon date of charred food crust on this ceramic is
4261-3632 BC (SPb_275).

The ceramics of group 2 are from the Middle Neolithic to the end of the 5% century
BC-middle of the 4* century BC. The Typical Comb Ware ceramics belong to the Mid-
dle Neolithic. The ceramic fragments were made from clay with admixture of different
crushed stones, feathers, and sand. The diameter of the pottery is 20—42—60 cm (mouth—
belly—bottom), the wall thickness is 8—10—12 mm. The vessels have slightly convex or flat
walls with a conical bottom. The ceramics are decorated by pit and pit-combed ornamenta-
tion. The dates from ceramic food crust are 4164-3633 BC (SPb_278). The Typical
Comb Ware ceramics (4036-3640 BC [SPb_38]) have analogues with late complexes of
Narva settlements, the Neolithic sites of Akali, Kullamyagi in Estonia (Gurmna 1967; Jaa-
NiTs 1959), and with the ceramics of styles Ka 2:1 and Ka 2:2 from archaeological sites in
Finland and southern Karelia (Euroratus-Avririi 1930; Pesonen 2004).

The Late Neolithic ceramics of group 3 from Okhta 1 are represented by the following
types: ceramics tempered by feather and sand with ornamentation of comb, pits, and im-
prints of plants (3600-3500 BC); ceramics tempered by feather and down with pit orna-
mentation. This style of ceramics is similar to ceramics of the type at Uskela, Ka 3 in Fin-
land (Pesonen 2004) and the ceramics with mineral admixtures ornamented by large
round and rhombic pits are similar to the ceramics of eastern Karelia (Zuuinikov 1999;
Vritenkova 2002).

The remains of wooden constructions from pits comprise rails, strips, and piles. The pile
constructions were located along the edge of the lagoon coastal zone (Fig. 9). Some of the
wooden fishing constructions excavated in the cultural layer in the western part of the cape
and on the shore of the Okhta River date to 3946—3660 BC (SPb_73) and 3963—-3708
(SPb_76). Inside the pits and channels there are dozens of piles with numerous sinkers
made with birch bark. The pits have oval or circular form and a width of 3 to 18 m? their
depth is c. 1.5m. The pits are connected with channels with the width of 1.5 m. These
pits probably were used for fishing purposes. The largest amount of early objects was dis-
covered in the northwestern part of the cape, dating to c. 3600 BC. Since some of these
pits contain artefacts from the Early Metal Age (see below), they probably were used over
and over again in different periods.

Late Neolithic—Early Metal Age cultural remains

The maximum of anthropogenic activity refers to the period from 3300 to 2700 BC, when
the settlements and burials of the transition period Late Neolithic—Early Metal Age appear.
Artefacts and constructions for fishing and hunting, the remains of houses with big areas of
organic material and artefacts near them, and places of stone tool pretreatment were found
in this cultural layer (Fig. 10).

In one pit a fragment of a long rope twisted from willow twigs, bark boxes of different
forms, and fragments of Middle Neolithic pit-combed ceramics were found. Moreover, in
this pit a wooden construction of the Early Metal Age with piles and rails with dates of
3359-3013 BC (SPb_185) and 3334-2919 BC (SPb_190) was excavated.
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Fig. 9. Okhta 1, St. Petersburg (RU). Remains of wooden constructions in a pit.

Two burials were discovered. While no skeletons were preserved, the grave assem-
blages include bone remains and amber adornments. The results of geochemical analysis
of the cultural layer from one burial show an anomaly of anthropogenic elements (P,Os,
CaOypg = CaO / [CaO+Na,O]) (Nuxez 1975) in the zone of the burial compared to back-
ground concentrations (Fig. 11), i.e. revealing the main components of bones and tooth
(NEsTerROV etal. 2011). The charcoal date from one of the burials is 3345-2550 BC
(SPb_125).

Radiocarbon dates of charcoal, food crust from ceramics, and organic remains from con-
structions on the shore, which were interpreted as houses, belong to 3321-2574 BC
(SPb_279) and they coincide with the dates of the pile constructions 3104-2565 BC
(SPb_159).

The main system of pile constructions (Fig. 12) located in the central and southwestern
parts of the cape (section 7/ 2) is dated to 3390—3000 BC on the basis of radiocarbon and
dendrochronological analyses (7ab.2) (Kuikova etal. 2012). The latest dates of
3100-2700 BC were obtained for piles from a channel crossing the cape (section 1/ 15,
Tab. 2). A total of 400 piles were found. The piles were 0.5—-5 m long and 7-16 cm in
diameter. The piles were made from coniferous and broad-leaved trees, namely: pine,
spruce, alder, willow, birch, juniper, and rowan. According to the analysis of working
traces, the wooden piles were prepared using stone tools.
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Fig. 10. Okhta 1, St. Petersburg (RU). Distribution of archacological finds marking the coastal zone of
the Gulf of Finland (cf. Fig. 2).

Early Metal Age objects

The ceramics of the Early Metal period include three types: pottery tempered by asbes-
tos, pottery tempered by organic material, and pottery tempered by grog. The porous cera-
mics tempered by organic material, namely feathers and down, were made of thin smectite
clay.

The vessels with asbestos are large, with diameters of 30—60 cm. The ornamentation on
the pottery consists of superficial pit impressions. The corolla vessel is concaved inward
and is decorated with shallow incisions. The "C dates of food crust from the vessel surfaces
are at 3363-2870 BC (SPb_39). The ceramics of this type are similar to pottery from
eastern Baltic, eastern Karelia, and Karelian Isthmus sites (Jaanirs 1959; Znuinikov 1999;
Gerasivov etal. 2003). The ceramics tempered by organic and mineral materials, with an
added chamotte or grog, have been found together in the layers with organic tempered
wares.

The ceramic group from the upper part of the cultural layer had radiocarbon dates from
3020 to 1524 BC (3020-2202 BC [SPb_52] and 2575-1524 BC [SPb_54]). The cera-
mics were made of clay tempered by organics or asbestos. Some of the sherds from this
cultural layer have thick walls ornamented by a net, which was decorated by a vast comb
stamp on the textile. The ceramics were tempered by grog. The age of this ceramic type
according to A. Kriiska (Kruska etal. 2005) is 2900—-2600 BC. This type of pottery was
found in the ancient channel in the northwestern area of excavation.
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Fig. 11. Okhta 1, St. Petersburg (RU). Geochemical maps of anthropogenic element proxies marking the
contours of a burial area.
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Fig. 12. Okhta 1, St. Petersburg (RU). Plan of the system of wood pile constructions on the ancient
surface of the coastal zone.

The distribution of artefacts and wood piles, the features of cape topography, and data
from the paleogeographical reconstructions indicate that in this period the territory under
review was a shallow water lagoon with many streams and rivers flowing into it.

Bronze Age artefacts

In the upper part of the cultural layer, a fragment of corolla from a vessel ornamented by
cord and a fragment of the blade from a drilling axe were found (Figs 7, 8). These findings
probably belong to the Bronze Age, i. e. to the end of the 3" or beginning of the 2™ millen-
nium BC. The artefacts can be attributed to the Baltic culture of the Cord Ware ceramics.

In section 11, three hearths with stones were found (Soroxin etal. 2011). The stones
are very heavily cracked. Layers of charcoal and sherds of Cord Ware ceramics were found
at the bottom of the hearths. The radiocarbon date of a sample from the upper layer of the
buried soil from section 6 is 1780 + 80 BP (AD 60-430) (IGAN 3857). The radiocarbon
date of buried soil from the bottom layer is 2040 + 80 BP (230 BC-AD 130) (IGAN
3858). These dates are corresponding to the radiocarbon date of charcoal from hearth 1,
which is 1922+ 100 BP (BC 200—AD 350) (SPb-247). Another date of charcoal from
hearth 2 is early at 2850 + 70 BP (1260-830 BC) (SPb-248). The formation of sediments
during the development of the river delta, when the river flowed into the shallow sea bay,
occurred from 1639 to 1128 BC. After that event and into the beginning of the 1** millen-
nium AD a stable hydrological regime and the formation of soils are recorded.
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Iron Age artefacts

In section 15 at the centre of the cape, fragments of moulded ceramics relating to the Early
Iron Age were excavated. One sherd presents a slightly shaped corolla decorated by small
conical pits at the neck of the vessel. This ceramic fragment is of a dense, dark-gray colour
with added coarse sand in the clay. The surface is covered in white clay. Another vessel
fragment is ornamented by crushed stones. There are well-defined strokes on the wall sur-
faces. Moreover, some fragments of a thin-walled, cup-like vessel tempered by crushed
rocks but without strokes have been found. One ceramic sherd found at Okhta 1 is a
shaped corolla with pitted ornamentation on the shoulder and edge of the corolla.

Some of these sherds can be connected to the Stroked Pottery Culture. The Stroked
Pottery Culture (Soroxin etal. 2011) spread across a vast territory from the basin of the
Neman River and the Zapadnaya Dvina River to Estonia, Novgorod, and Leningrad dis-
tricts, starting around 1000 BC and lasting to the first half of 1** millennium AD. As A. V.
Vasks (1991) notes, the eastern border of the distribution of the Stoked Pottery Culture
has not been determined because the monuments at the eastern zone from Chudskoe Lake
are too poorly studied. Stroked Pottery ceramics have been revealed in various settlements
of the Leningrad and Novgorod districts, namely Gorodok, Bor, and Kobilia Golova.

A single sherd can be attributed to the Late Djakovskaya Culture of the first half of the
1** century AD ceramic tradition. The main territory of distribution of this culture is the
basin of the Upper Volga and Valdai (Burov 2003; Istanova 2002). Ceramics of this type
are known at western Priilmenie on the Mshaga, Vasilievskoe, and Gorshkovo sites (Yush-
kova 2011). This ceramic find from the Okhta 1 site shows that the material culture of
this archaeological group was spread in the northwest as well. In the Upper Podniprovie,
Podvinie, in the Upper flow of the Lovat’ River, vessels of this style were connected with
the middle layer Tushemli of the 1¥—3" centuries AD (KoroTkevica 2004). It is impor-
tant to note that the distribution of this new ceramic tradition between cultures of the
forest zone in the Early Iron Age is attributed to the appearance of occupants from south-
ern areas (KrRenke 1987; Furasiev 2000). As SorokiN et al. (2009) note, these artefacts are
very significant for determining the colonisation process during the Iron Age.

Roman era artefacts

Among the finds of the Roman era, a bead made of clear blue glass with spots of white
cloudy glass was reported. The bead was excavated in the buried soil redeposited during
the Landskrona construction. This bead dates to the 5"—6" or the 6"~7" centuries AD
(Mastikova / PLoknov 2010).

Medieval constructions

The next period of development in this territory relates to the building of Middle Ages
fortifications. The surface of the Medieval topography of the Okhta cape has formed natu-
rally at the time of fortification of the building and slopes to the north, northwest, and
northeast from a level of 3.00 m to 1.7-1.9 in the coastal zone of excavation sections 11,
15, and 16. The thick sand-silt layer, deposited as a result of the formation of the river
mouth and covered by soil horizon, was the same surface on which the earthen fortifica-
tions of the Middle Ages were constructed. This thick sand-silt layer has covered and pre-
served the lower-lying cultural layers of the Stone Ages. The remains of a moat construc-
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Fig. 13. Okhta 1, St. Petersburg (RU). Remains of the moat constructions of Landskrona time (13" cen-
tury).

tion showed that the moat had been dug into the surrounding older layers, and had crossed
the cape in a latitudinal direction to a width of about 80 m (Fig. 13).

The moat had a V-shaped cut; however, during the excavation it was not possible to
determine the bottom exactly, because the moat had been filled in by sandy soil. Its width
was about 3—4 m at the top part, and its depth reached 1.6—1.8 m. These constructions
had been filled up during the building of the earthen-wooden fortification of Landskrona,
and thus these sandy soils covered the natural stratigraphy of the place. In addition, at the
eastern side they are cut by the moat of Landskrona. No absolute dates could be generated
here. However, considering their stratigraphical position under the buildings of Landskrona
from 1300, it is possible to connect the occurrence of these cultural remains with an earlier
time, having belonged to the Novgorod or Izhora era dependent from it.

Landskrona was rectangular, which is characteristic of regular fortresses. The fortress was
surrounded by two lines of moats, close to the bank of the Neva. It is possible to assume
that at the western and northern parts there was a similar strengthening. The studied area
of the stronghold shows that the inner platform of the fortress was not less than
140 x 140 m, and its square was 19,600 sq. m. The total area occupied by the fortress was
about 25,000 sq. m; thus, Landskrona was a quite large fortress.

The surface of the part of the cape where Landskrona was located was very uneven and
covered with mixed forest. Differences in land elevations reached 2—3 m. In the centre of
this area in a hollow was a stream running into the Neva. Therefore, a large-scale land-
management plan was undertaken at the fortress construction. Trees were cut down and
small vegetation was burnt. The stream channels as well as the other lower parts of the
territory were filled by fascines from tree branches: pines, fur-trees, birches, oaks, and al-
ders, to make a drainage system. Moreover, a cemetery of the end of 16*"—beginning of
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17" centuries and artefacts belonging to the settlement Nevskoe Ust, of an urban type,
have been excavated at the Okhta cape.

Discussion — disentangling large environmental changes
and human colonisation on the prehistoric to Medieval dwelling sites

at Okhta 1

The territory of the Neva River mouth is home to a unique combination of landscape-
geographical conditions that emerged as a result of the development of the coastal zone of
the Baltic Sea after the retreat of the Wiirm ice sheet. Immediately after the Littorina Sea
regression in 4200 BC, the coastal zone of the shallow water Gulf separated from the sea
by a sand spit was occupied by people of the Neolithic period. They used this coastal area
as place for fishing and hunting. The periodic variations in the water level of the basin, in
connection with the isostatic uplift of land in this period, continuously changed the topo-
graphy of this region. Around 3500 BC the water level in the bay decreased and a system
of shallow streams formed. This period is characterised by climatic deterioration. The for-
mation of a coastal zone on the shore of a shallow, occasionally waterlogged basin occurred
around 3400—3000 BC. During this period, Late Neolithic settlements with houses and
pile constructions as well as burials appeared in this area and continued to the Early Metal
Age. The pile constructions can be interpreted as the remains of fishing devices as well as
of pile dwellings. Dates derived from the wood range from 3300 to 2700 BC.

Changes in the hydrological conditions were registered after 2700—-2200 BC, and sedi-
mentation occurred under the conditions of high wave activity. While human activity de-
creased, finds from the Bronze Age (end of 3" to beginning of 2™ millennium BC) are
presented by rare sherds of Cord Ware ceramics. Ceramics with a turned-out rim and a
moulded ring pattern around the circumference were found in the upper level (1A) of the
Shvjantoy settlement (Rimantiens 2005). The area of distribution of this culture was de-
termined to be the northeastern part of the Narva River. At the present time, its distribu-
tion can be expanded to the Neva River. To the east, the finds of this style extend to the
Lovat’ basin and the upper part of the Dnieper River. This culture spans the period
3—2ka. BC. In the territory of Estonia it existed until 1500—1300 BC (Jaanrrs 1959).

For the next period, conditions of an unstable hydrological environment with high wave
activity became evident. Artefacts have not been found in this layer of deposits. The deposits
were rewashed intensively; they formed during the river delta development when the river
flowed into a shallow sea bay. The sediment formation occurred during 1639-1128 BC,
according to finds of charcoal from these layers. These data correlate well with data ob-
tained earlier regarding the formation of the Neva River (Znamenskaja etal. 1975; Kvasov
etal.,, 1990; KosuecHkiN/ Exman 1993; Maraknovskiy etal.,, 1993; Saarnisto/ GRON-
LUND 1996; Arexanprovsky etal. 2009). Our data show that the end of the river delta
formation can be correlated with the appearance of the next stage of human occupation,
which occurred at 800 BC. This was the beginning of the Early Iron Age. Artefacts from
the Iron Age were found at the highest points of the cape. The rare artefacts such as sherds
from the Stroked Pottery Culture (Sorokin etal. 2011) and a single sherd from the Late
Djakovskaya Culture (1% century AD) show that during the Early Iron Age period, the
cape was not constantly occupied by humans.

The development of soil cover at AD 60-430 is evidence of the stabilisation of the
hydrological regime. The findings from Roman times, e.g. a glass bead, belong to this
period.
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The formation of a thick layer of sand-aleurite deposits during the Neva River break-
through facilitated the preservation of Stone Age remains. At the same time, these deposits
formed a high sand cape, which was used in the Middle Ages for building the fortresses of
Landskrona and Nyenskans.

The excavation of Okhta 1 gave new important evidence for the mechanism of Neva
River formation. This place located in the lower part of the Neva River was one of the
most popular districts for human settlement during the Neolithic to present. The Neva
River formation time was established around 1639—1128 BC after the Ladoga Lake trans-
gression. This place was intensively occupied by people before and after this event. The
cape that was formed after the Neva River formation was conveniently located at the inter-
section of the most important routes the waterway, which flowed to the Neva River, and
the terrestrial way, which connected Novgorod City and Izhora Land with Karelia and Fin-
land. The elevated cape was safe from flooding. Therefore, the cape provided a convenient
and protected harbour for docking ships in Medieval time. These favourable conditions led
to the area being chosen by Swedish troops in AD 1300, and long after, a colony centre
developed at this location, eventually becoming the foundation of the city of St. Peters-

burg.
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Zusammenfassung: Archiologische und paliogeographische Zeugnisse zur Entwicklung
der Newa (Ostseebecken, Russland)

Viele Fragen iiber die Entstehung des Flusses Newa sind noch immer offen. Die Ent-
deckung des neolithischen bis frithmetallzeitlichen Fundplatzes Okhta 1 an der Miindung
der Newa im Zentrum von St. Petersburg (Russland) lieferte neue Daten. Das archiologi-
sche Fundspektrum umfasst insgesamt 1200 Objekte, darunter Tonware, Steinwerkzeuge,
holzerne Schnitzereien und Bernsteinschmuck. Erstmals wurden Uberreste hélzerner Kon-
struktionen aufgefunden. Aufgrund der Zahl der Funde und der Erhaltung der Befunde ist
Okhta 1 ein einzigartiges und seltenes Denkmal des Kulturerbes im Ostseeraum und
Nordeuropa. Kulturschichten wurden unter sandigen Sedimenten von 1 bis 1,5m Dicke
ebenso wie Paldobdden unter den Festungen Landskrona (13. Jahrhundert) und Nyenskans
(17. Jahrhundert) ergraben. Nach der Regression des Littorina-Meeres um 4200 v. Chr.
wurde die Kiistenzone des Flachwassergolfs, vom Meer durch eine Sandnehrung getrennt,
von Menschen der neolithischen Epoche besiedelt. Die Formation einer Kiistenzone am
Rand eines flachen, gelegentlich vernissten Beckens trat um 3400 bis 2200 v. Chr. auf. In
dieser Zeit entstanden sowohl Siedlungen mit Hiusern als auch Griber des Spitneolithi-
kums bis zur Frithmetallzeit und Bronzezeit in diesem Gebiet. Die Entstehung der Newa
konnte auf die Zeit um 1639-1128 cal. BC festgelegt werden durch die Untersuchung der
Geschichte der Besiedlung der Region am Finnischen Meerbusen, die eng verkniipft war
mit den hiesigen Landschaftsverinderungen wihrend des Holozins.

Abstract: Archaeological and paleogeographic evidence on the development of the Neva
River (Baltic Basin, Russia)

Many questions remain about the formation of the Neva River. The discovery of the Neo-
lithic to Early Metal Age site Okhta 1 at the mouth of the Neva River (centre of
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St. Petersburg, Russia) provided new data. The collection of archaeological finds totals
about 1200 objects, including pottery, stone tools, wooden carvings, and amber jewellery.
The remains of wooden constructions have been discovered for the first time. Due to the
number of archaeological finds and the preservation of the remnants, the Okhta 1 monu-
ment is a unique and rare object of cultural heritage in the territory of the Baltic and
Northern Europe. Cultural layers were excavated under sandy sediments of 1-1.5 m and
buried soil under the fortresses Landskrona (13" century) and Nyenskans (17* century).
After the Littorina Sea regression in 4200 BC, the coastal zone of the shallow water gulf,
separated from the sea by a sand spit, was occupied by people of the Neolithic period. The
formation of a coastal zone on the shore of a shallow, occasionally waterlogged basin oc-
curred around 3400-2200 BC. During this period, settlements with houses and burials of
the Late Neolithic—Early Metal Age and Bronze Age appeared in this area. The Neva River
formation time of around 1639-1128 BC was established by considering the history of
ancient human occupation in this region at the Gulf of Finland, which was closely con-
nected to paleoenvironmental changes that occurred there during the Holocene.

Résumé: Témoins archéologiques et paléogéographiques de I'évolution de la Néva (mer
Baltique, Russie)

Bien des questions restent ouvertes au sujet de la formation du fleuve de la Néva. La
découverte du site néolithique et de I'ére du métal précoce, Okhta 1, & 'embouchure de la
Néva au centre de Saint-Pétersbourg a livré de nouvelles données. L'éventail des trouvailles
archéologiques comprend en tout 1200 objets, dont de la poterie, des outils lithiques, des
objets en bois sculptés et des bijoux d’ambre. On a découvert pour la premicre fois des
vestiges de constructions en bois. La quantité de trouvailles et la conservation des structures
font d’Okhta 1 un monument du patrimoine culturel rare et unique en son genre dans la
Baltique et en Europe du Nord. Des couches archéologiques furent fouillées sous 1 —1,5 m
de sédiments sableux, ainsi que des paléosols sous les forteresses de Landskrona (13 siecle)
et Nyenskans (17¢ siecle). Suite a la régression de la mer a Littorines vers 4200 av. ].-C.,, la
zone cotiere du golfe peu profond fut séparée de la mer par une fleche littorale sableuse et
occupée par des Néolithiques. Une zone coti¢re le long d’une faible dépression, parfois
gorgée d’eau, se forma entre 3400 et 2200 av. J.-C. Clest a cette époque, du Néolithique
tardif au début de I'ére du métal et a 'Age du Bronze, que se développérent ici des habitats
comprenant des maisons et accompagnés de sépultures. L’étude de I'histoire du peuplement
de cette région du golfe de Finlande, qui était fortement lié a 'évolution du paysage durant
’'Holocene, permet de fixer la formation de la Néva entre 1639 et 1128 cal. BC.
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