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ABSTRACT ARTICLE HISTORY
Hunter-gatherer wetland sites in boreal Fennoscandia are rare, Received 10 April 2026
deeply buried, and difficult to detect, making them a still critically Accepted 28 July 2026
underutilised archaeological resource. However, the moist anoxic
conditions of waterlogged contexts preserve organic materials W .

. . . etland archaeology;
that are typically lost on boreal drylands, t.hus pfferlng unique Mesolithic; Neolithic: boreal
tools to explore the past. Small-scale excavations in 2020-2021 at Fennoscandia; Finland; lakes;
the wetland site of Jarvensuo 1, southwest Finland, uncovered a organic materials; hunter-
stratified lakeshore archive spanning over five millennia and a rare gatherers
assemblage of organic artefacts, structures, faunal remains, and
environmental data. The discoveries, characterised by sustained
and repeated utilisation of freshwater resources, reveal long-term
human occupation and activities by a small lake from the Late
Mesolithic to the Final Neolithic (c. 6000-2000 cal BCE). This paper
synthesises the fieldwork results, contextualises the findings, and
examines the significance of similar lake environments in
understanding hunter-gatherer subsistence, landscape use, and
cultural practices in Fennoscandia and northeast Europe.

KEYWORDS

Introduction

Increasing land use pressure and accelerating climate change have rendered wetland
archaeology a globally more topical and urgent field than ever before (e.g. Boethius
et al. 2020; Gearey et al. 2026; Matthiesen et al. 2022). The immense scientific importance
of archaeological sites buried in wetlands - such as pile dwellings, bog bodies, wooden
causeways, ritual deposits, organic artefacts, and archaeo-environmental remains - is
unparalleled (e.g. Gearey, Fletcher, and Fyfe 2014; Menotti 2015; van Beek et al. 2023).
Despite their huge relevance for northern Europe, wetland archaeology in the boreal bio-
geographic region of Fennoscandia, i.e. the conifer-dominated taiga belt encompassing
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Finland, most of Sweden, and parts of Norway and Russia, remains a still underutilised yet
critically important field of research. This is striking, given the millions of hectares of mires
and tens of thousands of lakes in the area. Consequently, relatively few wetland sites have
been identified, excavated, and studied in detail to date (e.g. Hallgren 2023; Koivisto 2017;
Lozovskaya et al. 2020). The scarcity of research is by no means due to any lack of poten-
tial site locations; rather, it reflects a long-standing research focus on dryland archaeology
and the inherent methodological challenges associated with fieldwork in demanding
wetland habitats.

In boreal Fennoscandia, the shore-bound settlement pattern of the Mesolithic (c. 9500-
5200 cal BCE; e.g. Manninen et al. 2021) and Neolithic (c. 5200-1800 cal BCE; e.g. Nordqvist
2018; Pesonen 2021) communities resulted in extensive utilisation of coastal, riverine and
lacustrine landscapes (e.g. Bergsvik et al. 2021; Ekholm 2016; Siiridinen 1980). It is worth
noting that in the Finnish archaeological research history, the Neolithic period is also
known as the ‘Pottery Mesolithic’ or ‘Forest Mesolithic’, as well as the ‘Sub-Neolithic’, indi-
cating pottery-producing hunter-gatherer societies that adopted certain Neolithic inno-
vations while maintaining a non-agricultural economy (e.g. Meinander 1961; see also
critiques by Nordqvist (2018) regarding the terminology). Human activity was not
confined to dryland areas; rather, waterfronts, shallow waters, and shoal zones formed
integral components of the living space. Waterlogged environments were utilised for a
wide range of activities, including resource procurement, water supply, transportation,
waste disposal, and even for ritual practices (e.g. Ahola and Koivisto 2025; Bergsvik and
Ritchie 2020; Mjeerum and Mansrud 2020; Molin, Hagberg, and Westermark 2018).
Throughout the Holocene, boreal lakes provided especially resourceful habitats for
hunter-gatherer subsistence and settlement. Nevertheless, the buried lake edge sites
remain an underrepresented resource in northern archaeology, as many lakes have
later overgrown and transformed into mires (e.g. Korhola 1995), rendering archaeological
horizons invisible to conventional survey methods (e.g. Bergman et al. 2003; Koivisto, Lat-
vakoski, and Perttola 2018). Nevertheless, such sites likely represent a fairly common,
rather than exceptional, type of hunter-gatherer settlement in the region, which have
not yet been comprehensively identified and investigated.

Jarvensuo 1, southwest Finland, is a rare example of such a site. First exposed through
dified lake edge site has yielded exceptional organic artefacts and palaeo-environmental
remains in a northern context. However, unreported trial excavations in the 1980s
initiated decades of debate concerning the site’s actual character, chronology, and signifi-
cance (see Koivisto 2021). Our renewed excavations in 2020-2021 enable a reassessment,
by providing new evidence for human activity, technology, seasonal use, and landscape
development from the Late Mesolithic to the Final Neolithic (c. 6000-2000 cal BCE).

This paper reviews the 2020-2021 excavation results, incorporating the site’s stratigra-
phy, dating, finds, and their archaeological interpretation. We aim to illuminate the
characteristics of the hunter-gatherer groups that occupied Jarvensuo 1, who utilised
local resources and adapted to a changing lakeshore environment over the long term.
Within this analysis, we address three core research questions:

o What is the stratigraphic and chronological history of Jarvensuo 1?
o What activities took place at the site, and how did these change over time?
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* How does Jarvensuo 1 contribute to our understanding of Mesolithic and Neolithic
hunter-gatherers and lake sites in boreal Fennoscandia, and, more broadly, in northeast
Europe?

Study Area and Research History

Jarvensuo 1 is located in the Hame region in southwest Finland, on the edge of the now
drained Lake Rautajarvi (Figure 1(A and B)) - a small basin isolated from the Baltic Sea
during the Ancylus regression, c. 7800 cal BCE (Hokkanen 2005). Over subsequent millen-
nia, the lake level was transgressive, up until the Late Neolithic (c. 2500 cal BCE), when it
abruptly dropped, exposing a wide shoal zone on the southern shore (Aalto, Siiridinen,
and Vuorela 1985; Koivisto 2021; Vuorela 2002). This appears to have been a sudden
event, initiated by the formation of a new outflow channel in the west, indicated by a

Jarvensuo
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Figure 1. A. Location of Jarvensuo 1; B. Reconstruction of the drained Rautajdrvi Lake with known
archaeological sites (red dots) and artefact find spots (blue dots); C. Drone photo of the study area
with two evaluation trenches in 2020-2021.
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clear boundary between gyttja (eutrophic mud) and peat in the lake area (see Koivisto
2021). The site is situated on the southern edge of this lake, amidst a wide peatland
plateau, used today for agriculture and forestry. Due to the flat topography and over-
grown shores, the lake was drained from the 1800s CE onwards to increase farmland.
However, the nearby Koenjoki River in the west and the flat relief of the terrain hampered
land reclamation, making the area prone to flooding until a pumping station and systema-
tic subsurface drainage network were established in the area in the 1950s.

Jarvensuo 1 was a chance discovery during drainage operations. In the 1950s, a
wooden paddle was discovered in one of the ditches, later 14C dated to the Middle Neo-
lithic (c. 2900 cal BCE; Edgren 1984; Koivisto 2021). A few decades later, a fragmentary
wooden scoop, along with organic fishing gear and pottery sherds, was discovered
during the maintenance of the same ditch. This triggered an archaeological inspection,
palaeo-environmental sampling, and small-scale trial excavations in the main find area
1987).

The investigations identified two cultural horizons in the find-rich ditch area, contain-
ing wooden and bark artefacts, pottery, and animal bones (Aalto, Siiridinen, and Vuorela
1985; Koivisto 2021; Siiridinen 1987). However, incomplete documentation, limited dating,
and disturbance of stratigraphy by drainage works left major interpretive gaps in the
archaeological knowledge of the site. The pottery was (typologically) dated to the late
4th and early 3rd millenniums BCE (Siiridinen 1982; 1987), whilst the palaeobotanical
studies revealed well-preserved remains of edible and wild plants (Aalto, Siiridinen, and
Vuorela 1985; Vuorela 2002). The site was preliminarily interpreted as containing evidence
from a pile dwelling or a raft haven, with a water chestnut procurement area located on
the shallow shore of a transgressive lake during the Neolithic (Siiridinen 1987; see also Koi-
visto 2021). However, due to unreported fieldwork and a lack of publications, many ques-
tions concerning the site remained unanswered for over three decades.

Materials and Methods
Wetland Excavations and Sampling in 2020-2021

Renewed fieldwork at Jarvensuo 1, conducted as part of the wetland archaeological
project ‘Perish and Fade Away: Sedimentation and Preservation of Organic Archaeological
Remains in Wetland Landscapes’ (University of Turku, 2019-2022), aimed to refine the
uncertainties about the site by documenting representative stratigraphy across the
former lakeshore, assessing the current state of preservation of organic materials, acquir-
ing new 14C dates, and contextualising the findings.

In the summers of 2020 and 2021, two small evaluation trenches (both 6 by 2 m) were
opened, intersecting the overgrown lakeshore at the transitional zone between the
mineral soil and the peatland farmland (Figure 1(C)). Continuing the trench numbering
of the 1980s (see Koivisto 2021), Trench 3 was positioned next to the drainage ditch,
where most of the earlier finds had been recovered, and Trench 4 was placed c. 20 m
northeast of it, at the foot of a rocky slope ascending Kuoppanummi Hill, where a prehis-
toric dryland site is located (Pohjakallio 2005). Excavation proceeded by following the
natural layers of peat and the underlying gyttja and lakebed sand using shovels and
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trowels, with intensive documentation through total station mapping, photography, and
3D modelling. Wooden platforms, buckets, and pumps were used to manage the ground-
water, which remained a challenge in deeper sediments. All the organic artefacts were
documented in detail during the lifting, packed in sealed plastic tubes, and stored in
cool (c. 8 degrees Celsius) dark storage before being transported to the Conservation
and Collection Facility of the National Museum (Vantaa). Non-organic finds were
handled in accordance with standard archaeological fieldwork practices in Finland
(Finnish Heritage Agency 2020).

A systematic sampling strategy was designed and implemented to maximise the
exceptional availability of organic materials — an extraordinary occurrence in the boreal
Fennoscandian context. Several hundred samples of soil and organic sediments were col-
lected from peat, gyttja, and lakebed sand deposits to facilitate a range of analyses (see
section 3.2 below). At least three series of samples were taken per trench from each docu-
mented layer and, where necessary, from intermediate layers. In addition, natural pieces
of wood, bark, plants, fruits, seeds, fibres, and insects were collected for reference
material.

Analyses

Plant macrofossil Analysis

The first stage of plant macrofossil identification carried out as part of this study consists
of 12 approximately two-litre soil samples that were wet-sieved using a 0.25 mm mesh.
The plant taxa were grouped according to their presumed use and modern ecological
habitats in Finland (Lempidinen 1989 with references). The nomenclature of scientific
names followed the World Checklist of Vascular Plants (WCWP) database (Govaerts
2024). Plant remains were identified using the reference collection of the University of
Turku (Herbarium) and literature (e.g. Birks 2001; Cappers, Bekker, and Jans 2006).
Fruits, seeds, and other plant remains were handpicked from the residue using a stereo-
microscope (x1.5), and the material was preserved in 99.5% ethanol. All identifiable fruits
and seeds were recorded. When a taxon exceeded 50 identifiable remains in a sample,
counting was truncated at 50 remains to standardise quantification across samples. The
only exception was Lythrum salicaria, for which up-100 remains were counted because
of its exceptional abundance. The number of fruit and seed macrofossils was counted,
whereas the relative abundances of mosses and ferns were estimated due to the excep-
tionally large quantities of preserved remains in the peat.

Zooarchaeological Analysis

The zooarchaeological analysis conducted as part of this study concerns a preliminary
examination of all burnt and unburnt animal remains recovered in 2020-2021. After
the fieldwork the unburnt remains were kept in a wet state at the conservation facility,
most still covered in sediment, hindering detailed examination. Bones underwent
species identification using the reference collection at the Zoological Museum (Helsinki).
Fractures and surfaces were examined with the naked eye, and the age of the mammal
mandible individual was roughly estimated based on teeth and tooth wear using the
teaching collection of the archaeology laboratory, University of Helsinki.
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Artefact Analysis

The artefact analysis integrates the entire collection of find materials, of both durable and
organic materials, recovered in 2020-2021. Here, we present only an overview of the
organic artefacts, as they were examined still non-conserved, in the wet state. As with
unburnt bones, this hindered detailed examination of certain characteristics, such as tool
marks, use wear, and surface processing. More detailed studies of the conserved organic
artefacts, the treatment of which with polyethene glycol (PEG) and freeze-drying will be
completed soon, are underway and will be published at a later date. For previous publi-
cations on specific organic artefacts from the fieldwork, see Koivisto and Lahelma (2021),
Koivisto, Suomela, and Lempidinen-Avci (2024), and Suomela, Suhonen, and Koivisto (2025).

AMS 14C Dating

The new AMS 14C dating samples (n = 17) from the 2020-2021 materials are from organic
artefacts, nutshells, wood, food crusts (adhered on pottery sherds), and bone. Samples
were selected from both trenches to reliably date the artefacts and the archaeological
horizons observed in peat, fine detritus gyttja, and coarse detritus gyttja/lakebed sand.
In addition, two organic compound samples (Ua-81471 and Ua-81470) were selected
from earlier found pottery sherds from the ditch area. The AMS 14C dating was performed
at the Tandem Laboratory of Uppsala University (Sweden), and all dates presented in this
paper are calibrated using OxCal v4.4 (Bronk Ramsey 2009) with the IntCal20 calibration
curve (Reimer et al. 2020).

Results
Stratigraphy and Dating

The excavation of the two trenches revealed detailed stratigraphy, reflecting varying lake-
shore environments and episodes of human activity, extending to a maximum depth of
c. 200 cm, reaching the hard, impenetrable rocky lakebed (Figure 2).

In Trench 3, below the surface, a thin, peaty plough zone (Layer 1) was encountered,
which overlaid a moist Carex peat (Layer 2) with some charcoal and well-preserved plant
remains. Below was a thick sequence of peat (Layer 3; sublayers 3A-3D), containing an
abundance of wood, tree trunks, stumps, twigs, and decomposed Sphagnum and Carex
mosses, suggesting repeated flooding, episodic tree stands, and shoreline accumulation
after the lake receded (see Aalto, Siiridinen, and Vuorela 1985; Koivisto 2021). The presence
of well-preserved plant remains, including almost intact cranberries (Vaccinium oxycoccos),
water chestnuts (Trapa natans), and hazelnuts (Corylus avellana), and the preservation of
organic artefacts (e.g. wooden posts, laths and bark floats; see section 4.2 for details on
the finds), suggests that the remains were rapidly buried in an anoxic environment.

Beneath the peat, a distinct layer of fine detritus gyttja (Layer 4) was identified, which
revealed a few more wooden artefacts, including two vertical posts and a paddle. In
addition, the layer contained two pebbles wrapped in birch bark, a few quartz flakes,
and fragments of (unburnt) bone.

The lowest coarse detritus gyttja/lakebed sand horizon (Layer 5), which corresponds to
the ‘older cultural horizon’ previously identified by Aalto, Siiridinen, and Vuorela (1985; see
also Koivisto 2021), yielded rather abundant finds near the drainage ditch section,
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DATING UNIT DES CRIPTION

Level 0 Surface of farmland
Modern
Layer 1 Peaty plow-zone
Level 1 Surface of Carex peat
<1500 BCE
Layer 2 Undecomposed Carex peat
Level 2 Surface of wood layer in tough Carex peat
Decomposed tough, soapy dark Carex peat; large quantity of

Layer 3 wood and some charcoal

Level 3 Surface of Sphagnum peat

Tree stumps and roots in crumbly, loose, cleavable Sphagnum
peat; abundant plant remains; first wooden finds: surface of the
"younger cultural horizon" (Aalto et al. 1985); average depth in
Sublayer 3A [Trench 3: c. 65 cm from the surface; Trench 4: ¢. 70 cm

Plant layer with bark floats, laths (drifted to the shore) and
Sublayer 3B |hazelnuts; wood finds in Trench 3 c. 110 cm depth

Dense, tearable layer of plant matter at the bottom of peat; 'net
float level'; some wooden finds (intermediate layer to gyttja nearly
Sublayer 3C |findless in Trench 3)

Sublayer 3D | Trench 3: branch/stone concentration packed near waterfront
Level 4 Surface of fine detritus gyttja

Gray homogeneous gyttja layer; erosion near the shore; series of
4450-3040 BCE sand layers especially in Trench 4 area; Trench 3: paddle, long
conical artefact and post struck vertically to the lakebed sand;
Layer 4 dozens of net floats in both areas

Surface of coarse detritus gyttja mixed with lakebed sand, the
Level 5 "older cultural horizon" (Aalto et al. 1985)

Layered gyttja-mixed sand; erosion and wave energy, especially
near the shore; archaeological finds moved from their original
locations; 'normal' dryland materials (quartz, burnt and unburned
Layer 5 bone, pottery)

- Level 6 Bottom stratum of the lake, coarse rocky, "inaccessable"

2470-1460 BCE

6010-3100 BCE

Figure 2. Part of the profile section of Trench 4 and general stratigraphy of Jarvensuo 1 with descrip-
tions of different layers.

particularly of durable materials, e.g. quartz, burnt bone and pottery, as well as organic
finds, including unburnt bones, nutshells, and the bases of two vertical posts.

Trench 4 revealed a similar sequence of peat and lakebed deposits (see Figure 2),
slightly altered by the proximity to a rocky lakeshore below the slope, as well as
modern drainage disturbances. A homogeneous peaty plough zone (Layer 1) overlaid
brown Carex peat, which contained abundant natural wood pieces and tree trunks
(Layer 2), in turn gave way to darker, moist deposits rich in wood and Sphagnum mosses.

The first artefact discovered c. 56 cm below the surface was — astonishingly — a wooden
entirely worked figurine depicting a natural-sized snake (see Koivisto and Lahelma 2021).
Next to it was another carved artefact, both embedded in the upper peat horizon (Sub-
layer 3A), which was rich in undecomposed plant remains and natural pieces of wood.
Six vertical and horizontal posts and concentrations of fragmentary laths were also
encountered. The deeper peat levels (Sublayers 3B-3C) contained several bark artefacts,
a wooden shaft, a fragment of a polished stone axe, and wooden posts.

The fine detritus gyttja horizon (Layer 4) contained fewer finds, mainly hazelnuts and a
few bark artefacts. At the base, the coarse detritus gyttja/lakebed sand horizon (Layer 5)
yielded a few quartz and bark fragments, and nutshells, as well as several pieces of
unburnt bone, including an almost intact half of a mandible from a large mammal.
During the post-excavation phase, the soil samples from this layer revealed cordage frag-
ments and knots from fishnets (Koivisto, Suomela, and Lempidinen-Avci 2024).

A total of 29 AMS 14C dates are currently available from Jarvensuo 1 (Table 1 and
Figure 3). There are large measurement errors (>+100 radiocarbon years) in the results



8 e S. KOIVISTO ET AL.

20T DAY

-usurgidwa pue ‘eawons ‘oy A S P Yyduail 120¢ 0/0ld  6SL:SL9CPINM vjnwai} snindod poom oels veov-Lcey  CE 8GES  Shiv/i-en

LTOT OISIAIOY ‘€861 USUIRLIIS %S/ L a¥s buno) 786l - - - [eodseyd  3jduies [eodseyd 9/€€-196€  0CL 0887  969L-I°H

10T OISIAIOY ‘Z00T B[210NA 14 € aus Bulo) $86L - - - eMmAb 3|dwes |1os 60L€-056€ Ol 064y  C9EC-ISH

Apnas siy - Youp abeutesq £661 - 9/90€NM - 1snd djuebio fianod 98€E-6£9¢€ L€ LLLy 0LvL8-en

Apnas siyL - youp abeuresq 76l - 9: €67 LTINN - 1sn1 djuebio f1anod 78€E-L£9¢ & 9/y  LLyl8-eNn

Apmis iy S € Yduail 0coc - 96:SL9TY NN $a2Ip s2d|y  (3uinqun) suoq auoq LOLE-€9€€ L€ LTSy L9¢6/-BN

Apns siy| 14 ¥ Yysuall 1zoz - LY L:SL9THINN subjpu pdpi| dluebuo [I3Ysinu 660€-85€€ €€ €LSy  6v/iv/-en

Apnas siyL 14 € Youail 120t - 87 SLITYINM - 1sn1d djueblo fisnod LEOE-LGEE L€ by 89rL8-eNn

LZT0OZ OISIAIOY ‘€861 USUIBUIIS «S/Y L aus bulo) 786l - - - poom 3|dwes poom £4/T-015€ 0Tl ey  ¥69L-I°H
Leoe

OISIAIOY ‘b861 UDIBPT ‘€861 UBUIRUIS 4 Youp abeutesq 8s6L  9640L) - susanjAs snuid poom 3|pped ove-leee ovl oLzy  ¥00L-I°H
LZ0T O3sIAIOy

‘G861 BJ2IONA pue ‘UsulellS ‘Oljey 14 vz aus buuod g6l - - - eMmAb a|dwes |10 olcz-€£8C o0l 000y  €V6L-I°H

LZ0Z 01SIAIOY ‘Z00T B[210NA 14 € ays buno) 86l - - - eMmAb s|dwes |1os LELC-TS8C 00l 0€6¢€ L9€C-I°PH

LZ0T ewayeT pue oy Ve ¥ Ydousll 0z0Z ¢00Ld 86:GL9TYWY  Stunwwiod sniadpung poom auunby l6Ce-LLvT  CE 806€  §959/9-en
20T PAY

-uauleIdwaT pue ‘e[aWons ‘01sIAIO o€ € Yuail 1z0C LSoLd - SHsanAs snuld Heq leoy 60CC-19%C L€ 898¢  Lviv/-eN
70T PAY

-uaulRIdwaT pue ‘e[aWonNS ‘0lsIAOY 14 € Yduail 1g0c c¢/0ld - ‘Jopul poom 1s0d £L0CT-9vC €€ 998¢€  L€r8/-en
20T PAY

-UauIRIdWaT pue ‘e[aWoNS ‘01SIAOY 14 € Yduail 1z0c ¢90ld L7 SL9TYINN “ds pjmag poom 3|pped 9ELT-vrET L€ 96L€  EvLiv/-eN
20T PAY

-uauleIdwaT pue ‘e[aWoNS ‘01SIAOY %S € Youail 1z0¢ - 0£:SL9TY WM - poom s|dwes poom v0T-06¢C L€ VAN 747500
20T PAY

-udureldwa pue ‘eaWong ‘oisIAIOY ¥/0¢ P Yyduail 1¢0C £90ld  OFL:SZ9CYIAM pjnwai) snjndod poom 1sod vi6l-66lC  CE €69€  Yviv/-eN
LZ0T O3sIAIo)

‘G861 BI2IONA pue ‘UsuleLlS ‘Ol[ey € V¢ dus buuo) g6l - - - jead |dwes |1os 0S/L-t9vec  0gl 069€  C¥6L-I°H

Apmis syl ve ¥ Yysuail 0coT - C0L:SL9TH NN DUD|[2AD SNjAI0) dluebio [Ivysinu 006L-€€LC L€ 9€9¢€  8v/L¥/-en

LTOZ OISIAIOY ‘€861 USUIBUIS %S/Y L aus buno) 786l - - - emAb s|dwes |1os Le9l-Le€C 0OCl 0L9€  S69L-I°H

LZ0T 01SIAI0Y :Z00T B[2I0NA € € aus Bulo) $g6L - - - jead 3|dwes |10s 6S¥71-800C 00l oLyE  09€T-IPH

ESIEIETEN] uoziioH uonedo| ajdwes 1eds (| JBYIQ O:U UONII||0D sapadg Jela1epy adA) (%t'S6) 309 182 alLS D¥L abedyL @l gel

*| OnsuaAJe[ Wolj saiep Jf| o uonejidwo) °| ajqgel



JOURNAL OF WETLAND ARCHAEOLOGY . 9

‘dueqINISIp BulydNQ,

Apnas siyl
20T 03siAloy

G861 BJ2I0NA pue ‘usuleulls ‘oyey
¥¢0C PAY

-uauieidwa pue ‘e[awong ‘01SIAIOY
¥20C PAY

-uauieldwa pue ‘e[awons ‘01SIAIOY

Apnis sy

Apmis siyl

Apnas sy

S

n <t non

S/v

€ Youal]
v 2us buno)
€ Youal]
¥ Youai]
¥ Youai|

€ youal|
€ youal]

Leot
86l
0z0t
Leoc
Leoz

Leoc
Leoz

6€0Ld
6VNW

€v0Ld

88:G/9TyINA

€E:S/9TYINY

C9L:SL9TYINA
6€:SL9TYINN
€6°S/9TY NN

snpnj xos3 (3uing) auoq

- eMmAb
s11saAAs snuld poom
‘19pul 1seq

$a2(p saJjy  (uinqun) Jejow
$a3/p SaJJy  (WuJnqun) suoq
- 15N> dueblio

auoq
ajdwes 108
1ejaue buo)
abepiod
100}

auoq
K1anod

¥08S-1109
£1TS-€79S
110S-C1ZS
9CLy-SE6Y
8GEY-08SY

EEEV-OVIY
1374 23444

(84 €€0L  L¥IvI-eN
oLl 0/¥9  ¥¥6L-19H
€€ €919 Tvivi-en
143 €965 0€C8/-®N
(84 €795 0cve/-en
[43 978S  89¢6L-eN
€€ 98vS  69v18-eN



10 e S.KOIVISTO ET AL.

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)
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Figure 3. Calibration plot of AMS 14C dates from Jarvensuo 1.

obtained from the 1980s materials, with only one direct 14C date from an archaeological
artefact (Hel-1004). Furthermore, most of the previously dated materials - wood, charcoal,
and bulk organic sediment — were extracted from the same rather thin (c. 13 cm) cultural
horizon observed in the drainage ditch section, resulting in, nevertheless, a wide chrono-
logical interval of over 2000 years. This suggests distortion of the stratigraphy and
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redeposition of materials near the ditch. Our new 14C dates, extracted mainly from arte-
facts from all excavated horizons (totalling over 200 cm in thickness), range between
c. 6010 and 1900 cal BCE, thus covering an extensive period of over four millennia.
Most samples represent terrestrial sources and derive from materials found further
away from the disturbed ditch. They can therefore be considered reliable and related
to anthropogenic activities.

As in other parts of the Baltic Sea, certain sources of dating error must be considered,
including the old-wood effect (e.g. Carpelan 2004), as well as marine (MRE) and freshwater
(FRE) reservoir effects (Fischer and Heinemeier 2003; Lougheed, Filipsson, and Snowball
2013; Philippsen 2013). The old-wood effect can, in some circumstances, have a biasing
effect on 14C dates, making them earlier than the actual time of artefact deposition.
While there is no reliable way to estimate the scale of this effect on wood-derived
samples, the overall own-age effect has been estimated +/- 50 radiocarbon years
(Oinonen, Pesonen, and Tallavaara 2010), which can be considered a fairly low figure in
this timescale. Dates obtained from burnt bone may reflect pyrewood rather than the
bone itself (Hils et al. 2010; Olsen et al. 2013; Van Strydonck, Boudin, and de Mulder
2010), while unburnt bone may be unreliable due to low collagen content (e.g. Sciré Calab-
risotto et al. 2013). At Jarvensuo 1, only one sample (Ua-74747) derives from burnt fish bone,
which minimises these concerns. Three samples (Ua-79367, Ua-79368 and Ua-79420) are
from unburnt bone, though they contained sufficient collagen and can be considered as
reliable. Concerning the FRE, Lucquin et al. (2023) detected the presence of aquatic- and
plant- derived lipids in the analysed pottery sherds from Jarvensuo 1. However, due to
the nature of the non-calcareous eutrophic Lake Rautajarvi, there is currently no basis to
assume that the FRE would affect pottery crust dates (Ua-81468, Ua-81469, Ua-81470
and Ua-81471; see Pesonen 2021). However, further research is ongoing on this topic.

To sum up the results of the stratigraphy and dating, the accumulation of peat (Layer 3)
in the excavation trenches can be dated to c. 2470-1460 cal BCE. The 14C dates in fine
detritus gyttja (Layer 4) fall to c. 4450-2140 cal BCE. However, the dated vertical artefacts
- the wooden paddle and post — have obviously been struck through gyttja from the over-
lying peat horizon and can be attributed to a later phase. The remaining dates (from
pottery, hazelnut and unburnt bone) are more reliable, and date this horizon to
C. 4450-3040 cal BCE. The directly dated artefacts from the bottommost lakebed sedi-
ments (Layer 5) suggest their deposition c¢. 6010-3100 cal BCE. However, erosion and
runoff from dryland sediments involving the redeposition of finds are likely.

Finds

A total of 524 finds were recorded in 2020-2021. Figure 4(A) illustrates the quantity of all
find types and Figure 4(B) their proportions for each trench. The various material groups
are described below.

Wooden Artefacts

Wood was the most abundant find material (28%), with the majority found in peat in
Trench 4. Altogether 11 posts were recovered in the two trenches, five still standing ver-
tically or obliquely in situ at the ancient lakebed. Two posts (Ua-74744 and Ua-78231;
Figure 5(A)) and one stake (Ua-74745) have direct 14C dates; c. 2200-1970, 2460-2210
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Figure 4. A. Total number of finds (n = 524) from 2020 to 2021; B. Relative proportions of find types
per trench.

and 4330-4050 cal BCE (Koivisto, Suomela, and Lempidinen-Avci 2024), respectively,
placing them to the Early and Final Neolithic.

Among the wooden artefacts, two long, entirely worked rods, three paddles (or their
fragments) (Figure 5(B)), a small plug, a shaft (Figure 5(C)), and a few plank-shaped

Figure 5. Wooden artefacts from Jarvensuo 1: A. Vertical post (P1072) in situ; B. Broken paddle
(KM42675:41) standing vertically in situ; C. Shaft (KM42675:108) in situ; D. Ladle-shaped figurine
(KM42675:99) lifted; E. Head of the snake figurine (KM42675:98) lifted, and F. lying horizontally in situ.
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artefacts were recovered. Two delicately carved figurines were also found: a snake figurine
(Koivisto and Lahelma 2021; Figure 5(E and F)), and, next to it, a ladle-shaped figurine
(Figure 5(D)), perhaps depicting a profile of a waterfowl, elk, or human.

The earlier drainage ditch find from the 1980s - the wooden scoop with a bear’s head
handle (KM21493:1) - is probably one of the most iconic pieces of wooden portable zoo-
morphic art from Neolithic Finland (e.g. Aalto, Siiridinen, and Vuorela 1985; Immonen
2002; Koivisto 2021; Siiridinen 1983; Taavitsainen 2001). The snake figurine makes a
new addition to the list of zoomorphic artefacts in boreal Fennoscandia. In the Mesolithic,
Neolithic and Early Bronze Age northeast Europe, bears, water fowl, elk, and snakes, and
sometimes humans, have been portrayed in tools and figurines, made from e.g. amber,
antler, bone, lithics, wood, and clay (e.g. Carpelan 1974; Chairkina 2014; Kashina 2015;
2025). However, the naturalistic wooden snake from Jarvensuo 1 is unique to date, and
its initial function — as a ritual staff, toy, piece of art, or something else - can only be
hypothesised (see Koivisto and Lahelma 2021 with references).

In conjunction with the findings from the 1980s investigations (see Koivisto 2021), at
least five wooden paddles have been found in a relatively confined area of Jarvensuo
1. The 2020-2021 excavations yielded two identifiable paddles, as well as fragments of
a third - and possibly a fourth. The most well-preserved specimen (see Figure 5(B)),
though in several matching pieces, was found in Trench 3 in a vertical position. It was
directly 14C dated to c. 2340-2140 cal BCE (Koivisto, Suomela, and Lempidinen-Avci
2024), thus placing it in the Final Neolithic. The remaining fragmentary and broken
paddle elements are too poorly preserved to allow any interpretation of their shape or
reconstruction. They likely represent two or even three additional paddles found in the
upper peat, which can be stratigraphically dated to the Final Neolithic.

The first of the Jarvensuo 1 paddles (K10496), discovered during ditch digging in the
1950s, has been 14C dated to the Middle/Late Neolithic (c. 3330-2460 cal BCE; Koivisto
2021). The second paddle (KM23822:31) was discovered during the 1985 excavations
(see Koivisto 2021). Although the artefact has not been securely dated, it was found
lying horizontally in peat, suggesting a contextual dating to the Middle/Late Neolithic
(Koivisto 2021). All the paddles from Jarvensuo 1 may thus be placed in the time range
of c. 3330-2140 cal BCE. Dozens of partly similar wooden paddles, as seen at Jarvensuo
1, have been found in wetland contexts in northeast Europe and Eurasia (e.g. Bérzins
2008; Mylnikov, Chairkina, and Reinhold 2024; Rauschenbach 1956; Vankina 1970). They
date mainly to c. 4000-2000 cal BCE (Kashina and Chairkina 2017), in line with the Jarven-
suo 1 specimens.

Two slender, entirely worked rods were found by the vertical paddle (in Trench 3).
During the fieldwork, this was suggested as a potential association between the
findings. However, the almost two-meter-long, angular-profiled vertical rod provided a
significantly older 14C date (Ua-74742), c. 5210-5010 cal BCE (Koivisto, Suomela, and Lem-
pidinen-Avci 2024), placing it in the Late Mesolithic/Early Neolithic, whilst the paddle was
nearly 3000 years younger.

Bark Artefacts and Fibre Technologies

The pine bark artefacts (n = 24) consist mainly of fishnet floats (n = 20), the most typical
variant being a shuttle-shaped artefact made of pine bark, approximately 20 cm long,
with a longitudinal groove and notches at both ends (Figure 6(A)). One such specimen
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was 14C dated to the Final Neolithic, c. 2460-2210 cal BCE (Koivisto, Suomela, and Lem-
pidinen-Avci 2024). A few perforated, ovate and angular variants (Figure 6(B-D)) are also
included in the assemblage. The birch bark artefacts (n = 13) include simple fishnet roll
floats (n = 10) and a few folded or rolled sheets of birch bark (Figure 6(E)). The latter prob-
ably represents bark raw material stored in shallow water. Two fishnet pebble sinkers also
feature birch bark sheeting and bast cordage (Figure 6(F and G)).

In addition to the previously discovered seven bark floats from Jarvensuo 1 (see Koi-
visto 2021), about 200 specimens of broadly similar types have been found in Finland
(Pesonen et al. 2024), among them the pine bark floats from the famous Antrea net
find from c. 8400 cal BCE (Miettinen et al. 2008) and floats presumably originating from
several Late Neolithic nets from Lahdepuro in Pori (Kauhanen 1974). Similar types are
known from wetland sites in northeast Europe, such as Sarnate, Latvia (Bérzin$ 2008;
Vankina 1970), Sventoji, Lithuania (Rimantiené 2005), and Gorbunovo, northwest Russia
(Rauschenbach 1956), dated mainly to the 4th and 3rd millenniums BCE.

The excavations also yielded rare fishnet remains, i.e. tiny fragments of twisted bast
cordage and knots (n=18), most likely from Tilia, Salix, Populus, or similar species (Koi-
visto, Suomela, and Lempidinen-Avci 2024; Suomela, Suhonen, and Koivisto 2025). The
largest knots (c. 5 mm in diameter) are visible to the naked eye; the remainder are tiny
(c. 1-3 mm) microscopic fibres with identifiable symmetrical structures. One knot has a
direct 14C date of c¢. 4940-4730 cal BCE, placing it in the earliest Neolithic (Koivisto,
Suomela, and Lempidinen-Avci 2024). Similar finds are known from a few waterlogged
and submerged contexts in boreal Fennoscandia (e.g. Kauhanen 1974; Miettinen et al.
2008), the eastern Baltic (e.g. Rimantiené 2005; Vankina 1970), and Scandinavia (e.g.

Figure 6. Bark artefacts. A. Shuttle float (KM42675:29); B. Perforated angular float (KM42675:27);
C. Ovate float (KM42675:128); D. Rounded angular float (KM42675:139); E. Birch bark roll
(KM42675:26); F. Sinker stone wrapped with birch bark strips (KM42675:42); G. Sinker stone with
birch bark wrapping and ties of bast cordage (KM42675:37).
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Hallgren 2023; Jgrgensen 2013; Myking, Hertzberg, and Skroppa 2005; Stjernquist,
Nilsson, and Nybelin 1953), which date from c. 8400 cal BCE onwards.

Pottery and Lithics

The pottery assemblage from 2020 to 2021 comprises a small collection (n =91) of frag-
mentary sherds representing mainly Typical and Late Comb Ware styles of the Finnish
Neolithic (cf. Pesonen 2021). Almost all were found in the vicinity of the ditch, where
the horizons were mixed and loose, suggesting runoff from dryland and redeposition.
The majority are small, fragile, and fragmented pieces of brownish-grey paste, poorly
fired and tempered with sand, crushed stone, shell, and some organic, decomposed
material (Figure 7(A-E)). A few sherds with intact surfaces contain comb, pit, and stamp
imprints as well as striation. In line with the stylistic characteristics, the organic crust
dates (see Table 1) place these materials mainly in the 4th millennium cal BCE, whilst
one date (Ua-81469) from a sherd with oval stamps (Figure 7(B)) also suggest Early
Comb Ware influences, e.g. the southwest Finnish Sperrings 1 and 2 Wares (c. 5155-
4225 cal BCE) or Jakarla Ware (c. 4030-3830 cal BCE), or similar (chronologies according
to Pesonen and Oinonen 2019).

Among earlier finds, approximately 100 sherds (KM21493, KM23822 and KM30646)
with stamp, pit, ‘fingernail’, and line decoration, as well as striations and heavy surface
scraping, are included (Koivisto 2021). Their clay matrix is also grey and porous, rather
poorly fired, with mineral and dissolved organic temper. It is apparent that a proportion
of the fragmentary pottery sherds found in various decades nearby the disturbed ditch
area originate from the same pots.

Figure 7. Fragile pottery sherds with: A. striation and light comb-stamp imprints (KM42675:1),
B. densely arranged oval stamp imprints (KM42675:93), C. circular imprints (KM42675:129),
D. scraping (KM42675:3) and E. oval pits (KM42675:136). F. Polished stone axe fragment made from
grey diabase (KM42675:127) and G. cracked stone smeared with birch bark tar (KM42675:44).



16 (&) S.KOIVISTOETAL.

The quartz material (n=27) is generally of poor quality and mixed with other rock
types such as feldspar. Very few (n=3) artefacts and cores were found, and their raw
material is presumably local, as veins of quartz in bedrock with somewhat similar knap-
ping waste are known in close vicinity to the site (Pohjakallio 2005). In addition, eight
lithic tools were found, including the two pebbles covered with birch bark (see Figure
6(F and G)) and a cracked stone smeared with birch bark tar (Figure 7(G)), all presumably
utilised as net sinkers. A piece of a perforated stone axe was also found (Figure 7(F)), thick
and thoroughly polished, with a symmetrical and carefully drilled shaft hole. Earlier finds
(KM21493 and KM23822) include a fragment of a polished adze made of diabase, two
polished stone tool fragments, a porphyry scraper, and a few quartz artefacts and knap-
ping waste (Koivisto 2021).

Faunal Remains

A total of 110 bone remains were recovered (Table 2), of which about half (n=52) are
burnt. The majority are unidentified mammalian bones, and three fish bones were ident-
ified: two lower jaw fragments of northern pike (Esox lucius) and a vertebra fragment of
European perch (Perca fluviatilis). Interestingly, a collection of unburnt animal bones (n
= 58) was also recovered (Figure 8(A-D)) — a most rare occurrence in the boreal Fennos-
candian Stone Age context, where such finds are practically exclusively preserved in a
burnt state. The majority of the identified specimens are Eurasian elk (Alces alces) contain-
ing elements from various body parts: scapula, vertebrae, upper and lower limbs, and
pelvis. Furthermore, an almost complete right mandible of an approximately 1.5-2.5-
year-old elk individual with most of its teeth intact (Figure 8(B)) was recovered from
the lakebed horizon (Trench 4, Layer 5). All unburnt bones found are from skeletal
elements that have typically been used for making tools and weapons, i.e. straight long
bones and flat scapula. The majority contain fresh breakages, and a few bear cutmarks
(Figure 8(C and D)). The minimum number of individuals (MNI) for all elk taxa is only
one. However, the direct 14C dates of three unburnt elk remains (Ua-79367, Ua-79368
and Ua-79420) suggest longer-term, Early and Middle Neolithic elk carcass processing
and discarding practices, between c. 4580 and 3100 cal BCE (see Table 1). The burnt
pike bone (Ua-74747) reflects earlier, Late Mesolithic fishing and food preparation activity
c. 6010-5800 cal BCE.

The earlier find assemblage includes about a dozen unburnt bone fragments and a
large ruminant tooth, along with a few burnt bones (see Koivisto 2021). Unfortunately,
the unburnt materials are degraded today (fragmented and pulverised), so their reanalysis
is not possible. However, the bones may originate from the same elk individual(s).

Plant Remains

Nearly 2200 botanical macro remains were identified and classified into 62 taxa (Table 3).
The majority are uncharred, with only one charred specimen. In general, the majority of
plant remains represent various Carex species, reflecting the natural vegetation of the
lakeshore area, while open water is indicated by yellow cowlily (Nuphar lutea), water
hemlock (Cicuta virosa), purple loosestrife (Lythrum salicaria), and marsh cinquefoil (Poten-
tilla palustre). Well-preserved edible plants were also identified, including hazelnuts and
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Figure 8. Unburnt elk bones and plant remains: A. calcaneum (KM42675:94), B. mandible
(KM42675:162), C-D. tibia with cutmarks (KM42675:39), E. cranberry, F. hazelnut, G. water chestnut,
H. leaves on top of a wooden artefact.

water chestnuts (Figure 8(E-G)), most shells broken, presumably by humans (cf. Vanhanen
and Pesonen 2016). Interestingly, whole specimens of water chestnuts, containing their
rarely found sepals and barbed spikes, were also found, suggesting that the shallow
water area has provided an optimal growing location for this species. Already during
the excavations, it became apparent that the plants were excellently preserved, and at
several horizons different plant species could be visually identified and collected collected
(Figure 8(H)).

Discussion
Stratigraphy and Long-term Use of the Lakeshore

The stratigraphy and available 14C dates (see Figures 2-3 and Table 1) indicate that the
archaeological layers at Jarvensuo 1 accumulated over an extended period in the shore-
line and shallow-water environments. Because the excavated trenches were of the same
size and located in the same shore zone, albeit in slightly different parts of it, it is possible
to compare the quantity of finds in different horizons (Figure 9(A)). The number of finds in
both trenches was almost the same (Trench 3, n = 276; Trench 4, n = 248); however, there
were some differences in their distribution across layers. The majority (62%) of finds in
Trench 3 came from the bottommost lakebed deposits (Layer 5), while in Trench 4,
most finds (65%) came from peat (Layer 3). If durable materials — typical non-organic
finds (e.g. pottery, quartz, burnt bones) preserved in Stone Age dryland contexts, and per-
ishable organic materials (e.g. wood, bark, unburnt bone and nutshells) are compared,
61% of all finds in Trench 3 are durables, whereas almost all (97%) in Trench 4 are
organic (Figures 9(B and C) and 10). In both trenches, the saturated Sphagnum and
Carex peat layers were favourable for the preservation of wood and bark, and in the
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Figure 9. (A) Total number of finds in both trenches from different layers (3 = peat; 4 = fine detritus
gyttja; 5 = coarse detritus gyttja/lakebed sand). Comparison of the proportions of organic and durable
finds in different layers in Trench 3 (B) and Trench 4 (C).

lower, constantly waterlogged gyttja and lakebed sand horizons, the preservation con-
ditions were also favourable for unburnt bones, which were not found at all in the
upper peat layers. As no distinct differences were observed in the general preservation
conditions between the two trenches, the discrepancies in find distribution may
suggest varying uses of the lakeshore at different times.

From the Late Mesolithic through the Early Neolithic (c. 6000-4000 cal BCE), the area
constituted a semi-dry sandy shore zone with signs of occasional human activity. As
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Figure 10. Horizontal distribution of all finds from all layers in the two trenches.
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Rautajarvi transgressed, the earlier cultural horizons were inundated, with archaeological
materials eroding and redepositing as unstratified finds within lakebed sediments (Layer
5). In the southeast part of Trench 3, the majority (59%) of finds in this horizon are dur-
ables (e.g. quartz, pottery and burnt bones) (Figure 9(B)), found on a c. 150 cm wide
sandy terrace beneath peat (see Figure 10), probably representing a former sandy
plateau by the lake during a lower water level. Preserved organic materials (e.g.
unburnt bone and wood) deeper in the lakebed were likely deposited in shallow water;
the partly degraded specimens underwent episodic exposure and redeposition.

Continued lake transgression through the Middle to the Late Neolithic (c. 4000-2500
cal BCE) produced deeper-water conditions, resulting in the accumulation of a thick,
grey, homogeneous, fine detritus gyttja matrix (Layer 4) overlaying the earlier, coarser
deposits. This horizon generally contained fewer finds in both trenches (see Figure
9(A)). Following the abrupt lake regression of c. 2500 cal BCE, the lake margin shifted
to a waterlogged shoal zone and underwent gradual paludification.

The shifts between inundation and exposure of the shore zone obviously impacted the
local resource base and environment. Shifting shoreline and vegetational zones created
varied opportunities for human subsistence and resource availability. Final Neolithic
groups, ¢. 2500-2000 cal BCE, appear to have adapted to these changes and continued
to exploit local resources after the lake receded. After this phase, the anthropogenic
signal ends abruptly at Jdrvensuo 1. The long-term use of the site until this point was
likely driven by the abundance and easy access to various aquatic and terrestrial
resources, as well as favourable connections to main coastal and inland routes and net-
works. The subsistence base of these Final Neolithic groups may have altered, or the suit-
ability of the overgrown lakeshore for human activities altered to a stage that other types
of habitats around and nearby Lake Rautajarvi were utilised and occupied more actively.
As a result, the ‘lake life’ at Jarvensuo 1 lost its significance.

Subsistence and Seasonal Activities

From the Late Mesolithic to the Late Neolithic (c. 6000-2500 cal BCE), the find materials
indicate episodic exploitation and seasonally structured activities by hunter-gatherers,
centred around freshwater fish, terrestrial mammals, and wild plants during their main
procurement seasons. Contemporaneous dryland occupations along the adjacent lake
edge (see Figure 1(B)), and at the nearby Kuoppanummi site further uphill, were utilised
periodically. Wooden stakes and posts, paddles, fishing net components, quartz, lithics,
and animal bones indicate water-edge occupation and fishing-related activities during
higher-water phases. Broken shells of hazel and water chestnut indicate autumn harvest-
ing seasons (cf. Vanhanen, Kriiska, and Nordqvist 2025), while fishing with nets and
wooden traps may have occurred year-round (Koivisto 2023). Ethnographic and historical
data from comparable lakes suggest that similar equipment was particularly effective
during spring and early summer spawning seasons of pike and cyprinids (Koivisto and
Nurminen 2015 with references). Although fish bone assemblages from Jarvensuo 1
and nearby dryland sites are sparse, identified taxa — mainly pike and perch (Pohjakallio
2005) - correspond well with these analogies.

In addition to elk remains from Jarvensuo 1, zooarchaeological data from nearby
dryland sites further indicate the exploitation of, for example, Eurasian beaver (Castor
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fiber), wild reindeer (Rangifer tarandus), and grouse (Pohjakallio 2005). Optimal hunting
seasons for elk and reindeer potentially occurred in late summer and early autumn,
when the shallow shoal zone likely attracted these species, allowing hunting with a
bow or spear. Winter hunting was enabled in the surrounding mixed coniferous forests.
Beaver may have been hunted for meat, fat, and fur in late autumn and winter, as well
as for other purposes, such as the production of tools and utensils (cf. Maigrot 2014),
and for medical and ritual purposes (Hussain and Brusgaard 2024; Jadskeldinen 2023;
Mannermaa et al. 2019). Other species, such as grouse, waterfowl, and elk, could also
have benefited from the presence of beavers and their constructions in the area (Jdaske-
ldinen 2023), thus also increasing the diversity and abundance of resources for human
exploitation at the lake.

Following lake regression (c. 2500 cal BCE), the southern shoreline developed into a
wetland with periodic flooding, thick with aquatic vegetation, and coinciding with the
increase in human activity during the Late/Final Neolithic. The flat shoal zone was used
for a wide range of activities, including fishing and equipment maintenance, woodwork-
ing, plant processing, boating, tool use and discard, and waste disposal. However, the
concentration of specific wooden artefacts, i.e. the two figurines, and the previously dis-
covered bear scoop, all found in a limited area below the cliff slope, may suggest some
symbolic (ritual) behaviour, involving the deposition or discarding of wooden zoomorphic
artefacts in wetland (see Koivisto and Lahelma 2021). The vertically placed paddle (in
Trench 3) may also bear some similar connotations, a suggestion supported by parallels
from Mesolithic and Neolithic Scandinavia (e.g. Larsson 2007; Serensen 2020; 2023). Direct
14C dates place the Jarvensuo 1 snake figurine and paddle between c. 2470 and 2140 cal
BCE, and the two other artefacts can be (contextually) attributed to the same phase.

The elk mandible may also be associated with certain northern European Mesolithic
and Neolithic occurrences of animal mandible deposition in wet contexts (Lahelma
2012; Serensen 2020) and funerary settings (Griinberg 2013). Interestingly, there is an
absence of all incisors and the incisor-formed canine with the Jarvensuo 1 specimen -
elements widely used as raw material for ornaments and rattles (Larsson 2006; Manner-
maa et al. 2021; Rainio et al. 2021). However, the mandible turned out to be over 2000
years older (c. 4580-4360 cal BCE) than the wooden zoomorphic artefacts in the same
trench, making this interpretation complex.

Cultural Connections and Significance

In addition to the material culture record, there are certain similarities in the setting and
long-term use of prehistoric sites located on the shores of shallow lakes and peatland
basins in northeast Europe (e.g. Bérzins 2008; Charniauski and Kryvaltsevich 2011; Mazur-
kevich et al. 2009; Piliciauskas et al. 2025; Rimkus et al. 2025; Sturms 1940; Rimantiené
2005; Vankina 1970). Multi-phase habitation surfaces, pile dwellings, fishing gear, and
other wooden structures have been documented in close association with shallow lake
and wetland margins at sites spanning from the Early/Middle Neolithic to the Early
Metal and Bronze Age (e.g. Bérzin$ 2008; Piezonka et al. 2020; Mazurkevich et al. 2020;
Pranckénaité et al. 2021). Archaeological and palaeo-environmental evidence suggests
that wooden dwellings and platforms were typically erected during periods of lower
water levels, subsequently becoming inundated (e.g. Dolukhanov and Miklyayev
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1986; Kittel et al. 2018; Mazurkevich 2020). A few other wetland sites in Finland with
reported wooden post constructions, such as Karraniemi in northern Finland (Siiridinen
1986) and Silmdkeneva in southern Finland (Matiskainen and Ruohonen 2004), may be
related to the same phenomenon. In addition, certain similarities in the Swedish
Middle Neolithic ‘Alvastra pile dwelling’ and surrounding wetland evidence (Browall
1986; Historiska museet 2026) have not previously been considered in this cultural
context. Thus, the possible geographical extension north and westward of the phenom-
enon definitely deserves further investigation.

Against this comparative background, Jarvensuo 1 can be considered part of the same
tradition characterised by the long-term repeated use of shallow, dynamic lake shoreline
areas. Here, anthropogenic activity also appears to have increased after lake regression.
However, direct evidence of pile dwellings or wooden platforms is still lacking, and com-
parisons must be evaluated primarily through stratigraphic, artefactual, palaeo-environ-
mental, and archaeobotanical proxies. The wooden posts, some still standing vertically
in situ by the waterfront, require further investigation, as the excavation area has so far
been so limited. Despite their suggested association with fishing structures (cf. Koivisto
2023), it is not out of the question that other types of wooden constructions also
existed at Lake Rautajarvi.

Organic artefact parallels also link Jarvensuo 1 with wider northeast European lake site
tradition, suggesting a shared subsistence technology, strong woodworking tradition,
and possible mutual symbolic practices. The artefacts from Jarvensuo 1 specifically indi-
cate a well-developed woodworking tradition associated with everyday fishing, boating,
and construction, as well as artistic and possibly symbolic activity. Bark and fibre technol-
ogies reflect deep material expertise and crafting skills (see Suomela, Suhonen, and Koi-
visto 2025), as well as a significant investment of effort in fishing and the crafting and
maintenance of associated gear. Although quartz, pottery and lithic artefacts are scarce
among the overall materials, their presence suggests technological diversity within an
otherwise predominantly organic assemblage. The nearby dryland sites, especially the
long-occupied Jarvensuo 2, c. 500 m east, have yielded relatively abundant quartz and
lithic materials (Pohjakallio 2005), where such tools may have been predominantly pro-
duced and maintained. The scarcity of lithics at Jarvensuo 1 could thus indicate that
the wetland zone functioned as a more specialised resource procurement site where
lithic tools were brought only when needed.

Artefactual evidence also points to wider regional networks and long-distance con-
tacts. Around a dozen archaeological sites and stray find locations are known along the
former lakeshores (see Figure 1(B); Koivisto 2021; Pesonen 2008). Their finds also
include artefacts from non-local materials (e.g. flint and metatuff), indicating longer-dis-
tance networks or trade. In addition, multiple Neolithic (and later) pottery traditions are
represented in this microregion: Typical Comb Ware (c. 3800-3545 cal BCE), Late Comb
Ware (3540-3195 cal BCE), Corded Ware (2900-2200 cal BCE), Kiukainen Ware (2300-
1500 cal BCE), and Textile Ware (1900-500 cal BCE) (chronologies according to Mékkonen
and Nordqvist 2019; Nordqvist 2018; Pesonen and Oinonen 2019; see also Koivisto 2021).
The density and diversity of known sites and materials indicate sustained use of the lake
and its surroundings from the Mesolithic throughout the Neolithic and into the Early Iron
Age (c. 6000-500 cal BCE), partly consistent with the chronological range documented at
Jarvensuo 1. Together, these data demonstrate that Lake Rautajérvi formed a long-lived
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and intensively used cultural landscape for several generations of people, with Jarvensuo
1 representing one of the key nodes of activity within the broader network.

Conclusions

Jarvensuo 1 is a rare hunter-gatherer wetland site in the boreal biogeographic region of
Fennoscandia. It was investigated preliminarily in the 1980s, and renewed excavations in
2020-2021 demonstrated that the site still has significant wetland archaeological poten-
tial. The waterlogged deposits have preserved organic materials and stratified activity
areas, demonstrating over four millennia of human activity within a dynamic lakeshore
environment.

The findings suggest that the site was used repeatedly in multiple phases between
c. 6000 and 2000 cal BCE. The resulting stratigraphy reflects the complex interplay
between human activity and environmental processes, lake transgression and regression,
shoreline paludification and modern drainage disturbances. The deposits demonstrate
successive phases of lakeshore development and utilisation, ranging from Late Mesolithic
dryland and waterfront activities to Final Neolithic activity zones centred on the shallow
shoal zone at the water’s edge.

The artefactual evidence suggests that a wide variety of human activities were
carried out. From the Late Mesolithic to the Late Neolithic (c. 6000-2500 cal BCE),
these included fishing-related activities, food preparation, harvesting of hazels and
water chestnuts, elk carcass processing, and waste disposal. During the Late/Final Neo-
lithic (c. 2500-2000 cal BCE), activities comprised fishing, equipment maintenance,
woodworking, plant processing, boating, tool use and discard, waste disposal, and
possible artefact deposition. All this reflects an economy focused on the intensive
and seasonal exploitation of local lake and woodland resources, which presumably
influenced the location of hunter-gatherer occupation, mobility patterns, and the
timing of various activities.

The wetland component of Jarvensuo 1 can be best characterised as a ‘multifunctional
home shore’, closely integrated with the nearby dryland activity and occupation areas.
Subsistence strategies focused on freshwater fish, nutrient-rich plants, and terrestrial
mammals. The waterlogged plant assemblage reflects natural lakeshore vegetation
with evidence of human procurement. Together, these findings emphasise the signifi-
cance of Lake Rautajarvi and its surroundings as a consistent and productive resource
base for Mesolithic and Neolithic hunter-gatherers of the Hame region for multiple
millennia.

More broadly, our study significantly expands the empirical and interpretative scope of
wetland archaeology in the north - a field that has remained under-researched in boreal
Fennoscandia. The Jarvensuo 1 site demonstrates that lakeshore and wetland areas were
central to hunter-gatherer life, constituting key locations for various domestic, economic,
and symbolic activities, revealing their significant potential for archaeological and multi-
disciplinary research. Integrating wetlands with evidence from adjacent dryland contexts
enables us to refine prevailing models of Mesolithic and Neolithic lifeways, emphasising
the significance of systematically investigating shoreline and wetland areas to gain a fuller
understanding of the past.



28 (&) S.KOIVISTOETAL.

Acknowledgements

The fieldwork was part of the project ‘Perish and fade away: Sedimentation and preservation of
organic archaeological remains in wetland environments’ funded by the Research Council of
Finland (Pl SK). SK would like to express her utmost gratitude to Johanna Seppd, Sara Langsjo,
Inga Nieminen, Marianna Niukkanen, Olli Eranti, Piritta Hakald, Janne Rantanen, Jan-Erik Nyman,
Venla Hamaldinen, Pirjo Hamari, Wesa Perttola, and Vesa Laulumaa for providing invaluable help
with the fieldwork, and the Archaeological Field Services (ARKE) of the Finnish Heritage Agency
for their benevolent support and collaboration. SK and ML-A also thank the Finnish Cultural Foun-
dation for enabling further analysis within the project ‘Artisans of the Stone Age: use of organic raw
materials and crafting techniques at the wetland site of Jarvensuo 1, and SK and PP the Finnish
Society of Sciences and Letters for providing support for 14C dating and language revision.
Finally, we extend our gratitude to the anonymous reviewers and the editor for their insightful
and valuable comments on our initial submission, which have greatly enhanced the value of this
work. Any remaining imperfections are, of course, our own.

Disclosure Statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Research Council of Finland under grant 322331; the Finnish
Cultural Foundation under grant 00230621, and the Finnish Society of Sciences and Letters
under grant 95.

ORCID

Satu Koivisto (2 http://orcid.org/0000-0002-4978-9191

Petro Pesonen () http://orcid.org/0000-0003-4076-7305

Mia Lempidinen-Avci (2 http://orcid.org/0000-0002-0221-151X
Kristiina Mannermaa ® http://orcid.org/0000-0002-8510-1120

References

Aalto, M., A. Siiridinen, and I. Vuorela. 1985. “Humppila Jarvensuo - a Preinvestigation for an
Archaeological and Palaeobotanical Project in SW Finland.” Iskos 5:165-177.

Ahola, M., and S. Koivisto. 2025. “Wetland Deposit in the Hinterland: Kihlid Flint Find Assemblage
(Southeast Finland) in the Framework of Hunter-Fisher-Gatherer Ritual Practices in
Northeastern Europe in the Early 4th Millennium BC.” Acta Academiae Artium Vilnensis 116:
181-212. https://doi.org/10.37522/aaav.116.2025.287.

Bergman, I, T. Passe, A. Olofsson, O. Zackrisson, G. Hornberg, E. Hellberg, and E. Bohlin. 2003.
“lsostatic Land Uplift and Mesolithic Landscapes: Lake-tilting, a Key to the Discovery of
Mesolithic Sites in the Interior of Northern Sweden.” Journal of Archaeological Science 30 (11):
1451-1458. https://doi.org/10.1016/50305-4403(03)00040-2.

Bergsvik, K. A, K. Darmark, K. L. Hjelle, J. Aksdal, and L. I. Astveit. 2021. “Demographic Developments
in Stone Age Coastal Western Norway by Proxy of Radiocarbon Dates, Stray Finds and
Palynological Data.” Quaternary Science Reviews 259:106898. https://doi.org/10.1016/j.
quascirev.2021.106898.

Bergsvik, K. A., and K. Ritchie. 2020. “Mesolithic Fishing Landscapes in Western Norway.” In Coastal
Landscapes of the Mesolithic Human Engagement with the Coast from the Atlantic to the Baltic Sea,
edited by A. Schiilke, 229-263. New York: Routledge.


http://orcid.org/0000-0002-4978-9191
http://orcid.org/0000-0003-4076-7305
http://orcid.org/0000-0002-0221-151X
http://orcid.org/0000-0002-8510-1120
https://doi.org/10.37522/aaav.116.2025.287
https://doi.org/10.1016/S0305-4403(03)00040-2
https://doi.org/10.1016/j.quascirev.2021.106898
https://doi.org/10.1016/j.quascirev.2021.106898

JOURNAL OF WETLAND ARCHAEOLOGY e 29

Bérzins, V. 2008. Sarnate: Living by a Coastal Lake during the East Baltic Neolithic. Acta Universitatis
Ouluensis B, Humaniora 86. Oulu: Oulu University Press.

Birks, H. H. 2001. “Plant Macrofossils.” In Tracking Environmental Change Using Lake Sediments:
Vol. 3. Terrestrial, Algal, and Siliceous Indicators, edited by J. P. Smol, H. J. B. Birks, and W. M.
Last, 49-74. Dordrecht: Kluwer Academic Publishers.

Boethius, A., M. Kjallquist, O. Magnell, and J. Apel. 2020. “Human Encroachment, Climate Change
and the Loss of Our Archaeological Organic Cultural Heritage: Accelerated Bone Deterioration
at Agerdd, a Revisited Scandinavian Mesolithic Key-site in Despair.” PLoS One 15 (7): e0236105.
https://doi.org/10.1371/journal.pone.0236105.

Bronk Ramsey, C. 2009. “Bayesian Analysis of Radiocarbon Dates.” Radiocarbon 51:337-360. https://
doi.org/10.1017/50033822200033865.

Browall, H. 1986. Alvastra palbyggnad. Social och ekonomisk bas. In Theses and Papers in North-
European Archaeology 15. Stockholm: Stockholm University.

Cappers, R. T. J.,, R. M. Bekker, and J. E. A. Jans. 2006. Digitale zadenatlas van Nederland. Groningen:
Barkhuis Publishing & Groningen University Library.

Carpelan, C. 1974. “Hirven- ja karhunpadesineitd Skandinaviasta Uralille.” Suomen Museo 81:29-88.

Carpelan, C.. 2004. “Environment, Archaeology and Radiocarbon Dates. Notes from the Inari Region,
Northern Finland.” In Early in the North (Iskos 13), edited by M. Lavento, 47-62. Vammala: Finnish
Antiquarian Society & Archaeological Society of Finland.

Chairkina, N. M. 2014. “Anthropomorphic Wooden Figures from the Trans-urals.” Archaeology
Ethnology & Anthropology of Eurasia 42 (1): 81-89. https://doi.org/10.1016/j.aeae.2014.10.007.
Charniauski, M., and M. Kryvaltsevich. 2011. “Belarusian wetland settlements in Prehistory.” In
Wetland settlements of the Baltic: A Prehistoric Perspective, edited by E. Pranckénaité, 113-131.

Vilnius: Standarty Spaustuvé.

Dolukhanov, P. M., and A. M. Miklyayev. 1986. “Prehistoric Lacustrine Pile dwell-ings in the North-
Western Part of the USSR.” Fennoscandia archaeologica 3: 81-89.

Edgren, T. 1984. “En paddelara fran stendldern.” In Festskrift tillignad Matts Dreijer pd hans 80-drsdag
31.01.1981: 83-92. Alands Folkminnesférbund. Bygdeserie nr 5. Mariehamn: Alands Tidnings
Tryckeri.

Ekholm, T. 2016. “Mesolithic Settlements in Northernmost Sweden: Economy, Technology,
Chronology.” Fennoscandia Archaeologica 33:5-26.

Finnish Heritage Agency. 2020. “Suomen arkeologisten kenttdtdiden laatuohjeet” (Vers. 8.4.2020).
Accessed 17 June 2026. https://www.museovirasto.fi/fi/kulttuuriymparisto/arkeologinen-
kulttuuriperinto/arkeologisen-kulttuuriperinnon-tutkimus/arkeologisten-kenttatoiden-
laatuohjeet.

Fischer, A., and J. Heinemeier. 2003. “Freshwater Reservoir Effect in 14C Dates of Food Residue on
Pottery.” Radiocarbon 45 (3): 449-466. https://doi.org/10.1017/5003382220003280X.

Gearey, B, R. Gearey, B. Jennings, and R. Van Beek. 2026. “Last Chance to See? The ‘Crisis of
Preservation’ and Pathways to a Sustainable Future for Europe’s Peatland Archaeology.”
Antiquity 100 (409): 182-195. https://doi.org/10.15184/aqy.2025.10255.

Gearey, B. R, W. Fletcher, and R. Fyfe. 2014. “Managing, Valuing, and Protecting Heritage Resources
in the Twenty-First Century: Peatland Archaeology, the Ecosystem Services Framework, and the
Kyoto Protocol.” Conservation and Management of Archaeological Sites 16 (3): 236-244. https://
doi.org/10.1179/1350503315Z.00000000084.

Govaerts, R., ed. 2024. WCVP: World Checklist of Vascular Plants. Kew: Facilitated by the Royal Botanic
Gardens. Accessed 15 January 2026. http://sftp.kew.org/pub/data-repositories/WCVP/.

Grilinberg, J. M. 2013. “Animals in Mesolithic Burials in Europe.” Anthropozoologica 48 (2): 231-253.
https://doi.org/10.5252/az2013n2a3.

Hallgren, F. 2023. Att utreda och underséka arkeologiska Idmningar i vatmarker. Lansstyrelsen i
Orebro lan. Stiftelsen Kulturmiljévard Report 96. Vasters: JustNu.

Historiska museet 2026. “Alvastra pile dwelling.” Accessed 17 March 2026. from https://alvastra.
historiska.se/.

Hokkanen, K. 2005. Lounais-Hdmeen muinaisranta-analyysit ja muinaisrantojen visualisointi.
Geologian Tutkimuskeskus, Raportti P. 22.4, 110.


https://doi.org/10.1371/journal.pone.0236105
https://doi.org/10.1017/S0033822200033865
https://doi.org/10.1017/S0033822200033865
https://doi.org/10.1016/j.aeae.2014.10.007
https://www.museovirasto.fi/fi/kulttuuriymparisto/arkeologinen-kulttuuriperinto/arkeologisen-kulttuuriperinnon-tutkimus/arkeologisten-kenttatoiden-laatuohjeet
https://www.museovirasto.fi/fi/kulttuuriymparisto/arkeologinen-kulttuuriperinto/arkeologisen-kulttuuriperinnon-tutkimus/arkeologisten-kenttatoiden-laatuohjeet
https://www.museovirasto.fi/fi/kulttuuriymparisto/arkeologinen-kulttuuriperinto/arkeologisen-kulttuuriperinnon-tutkimus/arkeologisten-kenttatoiden-laatuohjeet
https://doi.org/10.1017/S003382220003280X
https://doi.org/10.15184/aqy.2025.10255
https://doi.org/10.1179/1350503315Z.00000000084
https://doi.org/10.1179/1350503315Z.00000000084
http://sftp.kew.org/pub/data-repositories/WCVP/
https://doi.org/10.5252/az2013n2a3
https://alvastra.historiska.se/
https://alvastra.historiska.se/

30 (&) S.KOIVISTOETAL.

Hils, C. M., M. J. Nadeau, P. M. Grootes, H. Erlenkeuser, and N. Andersen. 2010. “Experimental Study
on the Origin of Cremated Bone Apatite Carbon.” Radiocarbon 52:587-599. https://doi.org/10.
1017/50033822200045628.

Hussain, S. T., and N. @. Brusgaard. 2024. “Human-beaver Cohabitation in the Early and Mid-holo-
cene of Northern Europe: Re-visiting Mesolithic Material Culture and Ecology through a
Multispecies Lens.” The Holocene 34 (1): 25-55. https://doi.org/10.1177/09596836231200444.

Immonen, V. 2002. “Functional Ladles or Ceremonial Cutlery? A Cultural Biography of Prehistoric
Wooden Spoons from Finland.” Acta Borealia 19 (1): 27-47. https://doi.org/10.1080/
08003830215541.

Jaaskeldinen, E. 2023. “Human-beaver Engagements Seen through Multiperiod Settlement Sites at
Rautalampi, Himeenniemi and Kitee, Hiidenniemi, Finland.” Fennoscandia archaeologica XL:39-
56.

Jorgensen, L. B. 2013. “The Textile Remains from Tybrind Vig.” Tybrind Vig. Submerged Mesolithic
Settlements in Denmark. Jutland Archaeological Society Publications 7:393-412.

Kashina, E. 2025. “Art and Symbolism: The Forms and Meanings of the Portable Art of the East
European Plain Hunter-gatherer-fishers.” In The Oxford Handbook of Mesolithic Europe, edited
by L. Nilsson Stutz, R. Peyroteo Stjerna, and M. Torv, 736-749. Oxford: Oxford University Press.

Kashina, E. A. 2015. “Reznye i kremenyovye skulptury zmei finala kamennogo veka v lesnoi zone
Vostochnoi Evropy.” In Problemy izucheniya epokhi pervobytnosti i rannego Srednevekovya lesnoi
zoni Vostochnoi Evropy, edited by E. L. Kostylyovoi and V. A. Averina, 72-75. Ivanovo: Izdatel’
Olga Episheva.

Kashina, E. A., and N. M. Chairkina. 2017. “Wooden Paddles from Trans-urals and from Eastern and
Western European Peat-bog Sites.” Archaeology, Ethnology & Anthropology of Eurasia 45 (2): 97—
106. https://doi.org/10.17746/1563-0110.2017.45.2.097-106

Kauhanen, 1. 1974. “Porin Tuorsniemen verkkoloytd.” Karhunhammas 1:25-38.

Kittel, P., A. Mazurkevich, E. Dolbunova, E. Kazakov, A. Mroczkowska, E. Pavlovskaia, and W. Piech, M.
Ptociennik, J. Sikora, Y. Teltevskaya, and M. Wieckowska-Lith. 2018. “Palaeoenvironmental
Reconstructions for the Neolithic Pile-dwelling Serteya Il Site Case Study, Western Russia.” Acta
Geographica Lodziensia 107: 191-213. https://doi.org/10.26485/AGL/2018/107/11..

Koivisto, S. 2017. Archaeology of Finnish Wetlands: with Special Reference to Studies of Stone Age
Stationary Wooden Fishing Structures. Helsinki: Unigrafia.

Koivisto, S. 2021. “Jarvensuo Revival: Reinvestigation of the Neolithic Wetland Site of Jarvensuo 1,
South-West Finland.” Fennoscandia archaeologica XXXVIII:1-37.

Koivisto, S. 2023. “Estuary and Lacustrine Fishing with Stationary Wooden Structures in Neolithic
Finland: Evidence from Waterlogged Sites.” In Changing Identity in a Changing World. Current
Studies on the Stone Age around 4000 BCE, edited by D. Gro3 and M. Rothstein, 53-62. Leiden:
Sidestone Press.

Koivisto, S., and A. Lahelma. 2021. “Between Earth and Water: A Wooden Snake Figurine from the
Neolithic Site of Jarvensuo 1.” Antiquity 95 (382): e19. https://doi.org/10.15184/aqy.2021.79.

Koivisto, S., N. Latvakoski, and W. Perttola. 2018. “Out of the Peat: Preliminary Geophysical
Prospection and Evaluation of the Mid-Holocene Stationary Wooden Fishing Structures in
Haapajarvi, Finland.” Journal of Field Archaeology 43 (3): 166-180. https://doi.org/10.1080/
00934690.2018.1437315.

Koivisto, S., and K. Nurminen. 2015. “Go with the Flow: Stationary Wooden Fishing Structures and
the Significance of Estuary Fishing in Subneolithic Finland.” Fennoscandia archaeologica
XXXII:55-77.

Koivisto, S., J. A. Suomela, and M. Lempidinen-Avci. 2024. “Artisans of the Stone Age: The Utilisation
of Plant-and Wood-Based Raw Materials at the Wetland Site of Jarvensuo 1.” Antiquity 98 (397):
e3. https://doi.org/10.15184/aqy.2023.180.

Korhola, A. 1995. “Holocene Climatic Variations in Southern Finland Reconstructed from Peat-
Initiation Data.” The Holocene 5 (1): 43-57. https://doi.org/10.1177/095968369500500106.

Lahelma, A. 2012. “Sukellustutkimukset litin Kotojarven kalliomaalauksen edustalla.” In Stones, Bones
& Thoughts: Festschrift in Honour of Milton Nuriez, edited by S. Niinimaki, A.-K. Salmi, J.-M. Kuusela,
and J. Okkonen, 89-100. Porvoo: Bookwell.


https://doi.org/10.1017/S0033822200045628
https://doi.org/10.1017/S0033822200045628
https://doi.org/10.1177/09596836231200444
https://doi.org/10.1080/08003830215541
https://doi.org/10.1080/08003830215541
https://doi.org/10.17746/1563-0110.2017.45.2.097-106
https://doi.org/10.26485/AGL/2018/107/11.
https://doi.org/10.15184/aqy.2021.79
https://doi.org/10.1080/00934690.2018.1437315
https://doi.org/10.1080/00934690.2018.1437315
https://doi.org/10.15184/aqy.2023.180
https://doi.org/10.1177/095968369500500106

JOURNAL OF WETLAND ARCHAEOLOGY e 31

Larsson, L. 2006. “A Tooth for a Tooth. Tooth Ornaments from the Graves at the Cemeteries of
Zvejnieki. In: L. Larsson & I. Zagorska (eds.) Back to the Origin. New Research in the Mesolithic-
Neolithic Zvejnieki Cemetery and Environment, Northern Latvia." Acta Archaeologica Lundensia 8
(52): 253-287.

Larsson, L. 2007. “The Ritual Use of Wetlands during the Neolithic: A Local Study in Southernmost
Sweden.” In Wetland Archaeology and Environments: Regional Issues, Global Perspectives, edited by
M. Lillie and S. Ellis, 79-90. Oxford: Oxbow Books.

Lempidinen, T. 1989. "Turun muinaisen Matdjarven kasvijdanteet.” In Turun Mdtdjdrvi - Mdtdjérvi i
Abo, edited by J. Kostet, and A. Pihlman. Turun maakuntamuseon raportteja 10: 193-214.
Turku: Turku Provincial Museum.

Lougheed, B. C,, H. L. Filipsson, and I. Snowball. 2013. “Large Spatial Variations in Coastal 14C
Reservoir Age — A Case Study from the Baltic Sea.” Climate of the Past 9:1015-1028. https://doi.
org/10.5194/cp-9-1015-2013.

Lozovskaya, O., I. C. Conte, E. Ershova, and M. Kulkova. 2020. “Subsistence Strategies on the Late
Mesolithic and Early Neolithic Lake Settlement Zamostje 2 in Volga-Oka Region: Evidence of
Fishing.” Quaternary International 541:74-88. https://doi.org/10.1016/j.quaint.2019.11.021.

Lucquin, A, H. K. Robson, E. Oras, J. Lundy, G. Moretti, L. Gonzélez Carretero, B. Courel, et al. 2023.
“The Impact of Farming on Prehistoric Culinary Practices throughout Northern Europe.”
Proceedings of the National Academy of Sciences 120 (43): €2310138120. https://doi.org/10.
1073/pnas.2310138120.

Maigrot, Y.. 2014. “Bone Tools from Neolithic Settlement Serteya Il (Smolensk Region, Russia).” In
Archaeology of Lake Settlements IV-Il Mill. BC: Chronology of Cultures, Environment and
Palaeoclimatic Rhythms, edited by A. N. Mazurkevich, M. E. Polkovnikova, and E. V. Dolbunova,
214-220. Saint Petersburg: The State Hermitage Museum.

Mannermaa, K., D. Gerasimoyv, E. Girya, and M. V. Sablin. 2019. “Wild Boar (Sus scrofa) Teeth from a
Female Burial in Yuzhniy Oleniy Ostrov, Northwestern Russia (c. 6200 cal BC)-Local Rarities or
Transported Goods?” Environmental Archaeology 24 (1): 79-90. https://doi.org/10.1080/
14614103.2017.13931309.

Mannermaa, K, R. Rainio, E. Y. Girya, and D. V. Gerasimov. 2021. “Let's Groove: Attachment
Techniques of Eurasian elk (Alces alces) Tooth Pendants at the Late Mesolithic Cemetery
Yuzhniy Oleniy Ostrov (Lake Onega, Russia).” Archaeological and Anthropological Sciences 13
(1): 3. https://doi.org/10.1007/s12520-020-01237-5.

Manninen, M. A., H. Damlien, J. |. Kleppe, K. Knutsson, A. Murashkin, A. R. Niemi, C. S. Rosenvinge, and
P. Persson. 2021. “First Encounters in the North: Cultural Diversity and Gene Flow in Early
Mesolithic Scandinavia.” Antiquity 95 (380): 310-328. https://doi.org/10.15184/aqy.2020.252.

Matthiesen, H., R. Brunning, B. Carmichael, and J. Hollesen. 2022. “Wetland Archaeology and the
Impact of Climate Change.” Antiquity 96 (390): 1412-1426. https://doi.org/10.15184/aqy.2022.
112.

Mazurkevich, A. N., B. N. Korotkevich, P. M. Dolukhanov, A. M. Shukurov, K. A. Arslanov, L. A. Eva, E. N.
Dzinoridze, M. A. Kulkova, and G. |. Zaitseva. 2009. “Climate, Subsistence and Human Movements
in the Western Dvina-Lovat River Basins.” Quaternary International 203 (1-2): 52-66. https://doi.
org/10.1016/j.quaint.2008.04.023.

Mazurkevich, A. N., M. V. Sablin, E. V. Dolbunova, P. Kittel, Y. Maigrot, and E. Kazakov. 2020.
“Landscape, Seasonality and Natural Resources use in the 3rd Millennium BC by Pile-dwelling
Communities (NW Russia).” In Settling Waterscapes in Europe. The Archaeology of Neolithic and
Bronze Age Pile-dwellings, edited by A. Hafner, E. Dolbunova, A. Mazurkevich, E. Pranckenaite,
and M. Hinz, 17-36. Leiden: Sidestone Press.

Meinander, C. F. 1961. “De subneolitiska kulturgrupperna i norra Europa.” Societas Scientiarum
Fennica drsbok — vuosikirja 39B (4): 3-23.

Menotti, F. 2015. “Lakeside Dwellings in the Circum Alpine Region.” In The Oxford Handbook of
Neolithic Europe, edited by C. Fowler, J. Harding, and D. Hofmann, 291-308. Oxford: Oxford
University Press.

Miettinen, A., K. Sarmaja-Korjonen, E. Sonninen, H. Jungner, T. Lempidinen, K. Ylikoski, J.-P. Mdkiaho,
and C. Carpelan. 2008. “The Palaeo Environment of the ‘Antrea Net Find".” Iskos 16:71-87.


https://doi.org/10.5194/cp-9-1015-2013
https://doi.org/10.5194/cp-9-1015-2013
https://doi.org/10.1016/j.quaint.2019.11.021
https://doi.org/10.1073/pnas.2310138120
https://doi.org/10.1073/pnas.2310138120
https://doi.org/10.1080/14614103.2017.1393139
https://doi.org/10.1080/14614103.2017.1393139
https://doi.org/10.1007/s12520-020-01237-5
https://doi.org/10.15184/aqy.2020.252
https://doi.org/10.15184/aqy.2022.112
https://doi.org/10.15184/aqy.2022.112
https://doi.org/10.1016/j.quaint.2008.04.023
https://doi.org/10.1016/j.quaint.2008.04.023

32 (&) S.KOIVISTOETAL.

Mjaerum, A., and A. Mansrud. 2020. “Resource Management in Late Mesolithic Eastern Norway?:
Fishing in the Coastal, Interior and Mountain Areas and Its Socio-Economic Implications.” In
Coastal Landscapes of the Mesolithic: Human Engagement with the Coast from the Atlantic to the
Baltic Sea, edited by A. Schiilke, 264-299. New York: Routledge.

Mokkonen, T., and K. Nordgvist. 2019. “Bulk Stable Isotope Analyses of 14C Dated Carbonized Crusts
on the Earliest Potteries of North-Eastern Europe.” Radiocarbon 61 (3): 817-830. https://doi.org/
10.1017/RDC.2019.18.

Molin, F., L. Hagberg, and A. Westermark. 2018. “Living by the Shore: Mesolithic Dwellings and
Household in Motala, Eastern Central Sweden, 5600-5000 cal BC.” Journal of Archaeological
Science: Reports 18:913-924. https://doi.org/10.1016/j.jasrep.2017.10.022.

Myking, T., A. Hertzberg, and T. Skroppa. 2005. “History, Manufacture and Properties of Lime Bast
Cordage in Northern Europe.” Forestry 78 (1): 65-71. https://doi.org/10.1093/forestry/cpi006.
Mylnikov, V. P., N. M. Chairkina, and S. Reinhold. 2024. “Wooden Paddles from the Nizhny Tagil
Museum-Reserve of Mining and Metallurgy in the Urals.” Archaeology, Ethnology &

Anthropology of Eurasia 51 (4): 86-95. https://doi.org/10.17746/1563-0110.2023.51.4.086-095.

Nordqvist, K. 2018. The Stone Age of North-Eastern Europe 5500-1800 cal BC: Bridging the Gap
between the East and the West. Acta Universitatis Ouluensis, B Humaniora, 160. Oulu: University
of Oulu.

Oinonen, M., P. Pesonen, and M. Tallavaara. 2010. “Archaeological Radiocarbon Dates for Studying
the Population History in Eastern Fennoscandia.” Radiocarbon 52 (2): 393-407. https://doi.org/10.
1017/50033822200045446.

Olsen, J., J. Heinemeier, K. M. Horsnstrup, P. Bennike, and H. Thrane. 2013. “Old Wood' Effect in
Radiocarbon Dating of Prehistoric Cremated Bones?” Journal of Archaeological Science 40:30-
34, https://doi.org/10.1016/j.jas.2012.05.034.

Pesonen, P. 2008. “Mitd uutta Lounais-Hameestd? Tuloksia vuosien 2001-2006 inventoinneista.”
Muinaistutkija 2:19-32.

Pesonen, P. 2021. Continuity and Discontinuity in Early, Middle and Late Neolithic Pottery Types of
Eastern Fennoscandia: Reflections from Bayesian Chronologies. Helsinki: Unigrafia.

Pesonen, P., U. Nordfors, M. Roose, J. Saipio, J. Tiilikkala, U. Sanwal, V. Immonen, O. Vesakoski, and P.
Onkamo. 2024. “Archaeological Artefact Database of Finland (AADA).” Scientific Data 11 (1): 815.
https://doi.org/10.1038/541597-024-03602-8.

Pesonen, P., and M. Oinonen. 2019. “The Chronology of Jakarla Ware: Bayesian Interpretation of the
Old and New Radiocarbon Dates from Early and Middle Neolithic Southwest Finland.” Documenta
Praehistorica 46:246-267. https://doi.org/10.4312/dp.46.15.

Philippsen, B. 2013. “The Freshwater Reservoir Effect in Radiocarbon Dating.” Heritage Science 2013
(1): 24. https://doi.org/10.1186/2050-7445-1-24.

Piezonka, H., N. Nedomolkina, W. Elberfeild, K. U. Karl-Uwe Heuf3ner, W. Kirleis, S. Lorenz, and M.
Wieskowska-Luth. 2020. “Pile Dwellers in the Sukhona Basin? Wooden Structures of the 4th
and 3rd Millennium cal BC at Veksa, Northern Russia.” In Settling Waterscapes in Europe: The
Archaeology of Neolithic and Bronze Age Pile-Dwellings, edited by A. Hafner, E. Dolbunova, A.
Mazurkevich, E. Pranckenaite, and M. Hinz, 59-93. Leiden: Sidestone Press.

Piliciauskas, G., K. Peseckas, A. Kalinauskas, and G. Osipowicz. 2025. “Neolithic Fishing Stations at
Sventoji, Southeastern Baltic.” Heritage 8 (11): 442. https://doi.org/10.3390/heritage8110442.
Pohjakallio, L. 2005. “Uusia kivikautisia 16yt6ja Humppilan Jarvensuolta.” Lounais-Hdmeen Kotiseutu-

ja Museoyhdistyksen vuosikirja 74:7-19.

Pranckénaité, E., E. Dolbunova, and A. Mazurkevich. 2021. “Pile Dwellings in the Circum-Baltic Area.”
Documenta Praehistorica 48: 2-16. https://doi.org/10.4312/dp.48.14.

Rainio, R, D. V. Gerasimov, E. Y. Girya, and K. Mannermaa. 2021. “Prehistoric Pendants as Instigators
of Sound and Body Movements: A Traceological Case Study from Northeast Europe, c. 8200 cal.
bp.” Cambridge Archaeological Journal 31 (4): 639-660. https://doi.org/10.1017/
S0959774321000275.

Rauschenbach, V. M. 1956. Srednee Zaural’e v épohu neolita i bronzy. Trudy Gosudarstvennogo
Istoricheskogo Muzeya 29. Moscow: Goskultprosvetizdat.


https://doi.org/10.1017/RDC.2019.18
https://doi.org/10.1017/RDC.2019.18
https://doi.org/10.1016/j.jasrep.2017.10.022
https://doi.org/10.1093/forestry/cpi006
https://doi.org/10.17746/1563-0110.2023.51.4.086-095
https://doi.org/10.1017/S0033822200045446
https://doi.org/10.1017/S0033822200045446
https://doi.org/10.1016/j.jas.2012.05.034
https://doi.org/10.1038/s41597-024-03602-8
https://doi.org/10.4312/dp.46.15
https://doi.org/10.1186/2050-7445-1-24
https://doi.org/10.3390/heritage8110442
https://doi.org/10.4312/dp.48.14
https://doi.org/10.1017/S0959774321000275
https://doi.org/10.1017/S0959774321000275

JOURNAL OF WETLAND ARCHAEOLOGY e 33

Reimer, P. J., W. E. N. Austin, E. Bard, A. Bayliss, P. G. Blackwell, C. Bronk Ramsey, M. Butzin, et al. 2020.
“The IntCal20 Northern Hemisphere Radiocarbon Age Calibration Curve (0-55 cal kBP).”
Radiocarbon 62 (4): 725-757. https://doi.org/10.1017/RDC.2020.41.

Rimantiené, R. 2005. Die Steinzeitfischer an der Ostseelagune in Litauen. Vilnius: Litauisches
Nationalmuseum.

Rimkus, T., D. Kisieliené, G. Piliciauskiené, S. Rumbutis, and K. Peseckas. 2025. “Hunter-gatherer
Interaction in a Dynamic Lake Shore Landscape during the Late Pleistocene-Late Holocene in
Southern Lithuania.” Journal of Wetland Archaeology 24 (1-2): 31-53. https://doi.org/10.1080/
14732971.2025.2540142.

Sciré Calabrisotto, C., M. E. Fedi, L. Caforio, L. Bombardieri, and P. A. Mando. 2013. “Collagen Quality
Indicators for Radiocarbon Dating of Bones: New Data on Bronze Age Cyprus.” Radiocarbon 55 (2-
3): 472-480. https://doi.org/10.1017/5S003382220005760X.

Siiridinen, A. 1980. “On the Cultural Ecology of the Finnish Stone Age.” Suomen Museo 87:5-40.

Siiridinen, A. 1983. “Humppilan Jarvensuon kivikautinen |6ytopaikka.” Karhunhammas 7:79-87.

Siiridinen, A. 1986. “Karraniemi in Rovaniemi: A Middle Subneolithic Site with a Palisade in Northern
Finland.” Iskos 6: 185-198.

Siiridinen, A. 1987. “Excavations at Jarvensuo, Finland.” NewsWarp 2:11-12.

Serensen, S. A. 2020. “Ritual Depositions in the Coastal Zone: A Case from Syltholm, Denmark.” In
Coastal Landscapes of the Mesolithic: Human Engagement with the Coast from the Atlantic to the
Baltic Sea, edited by A. Schilke, 394-414. New York: Routledge.

Serensen, S. A. 2023. “Neolithisation in Denmark from a Depositional Perspective.” In Changing
Identity in a Changing World. Current Studies on the Stone Age around 4000 BCE, edited by D.
GrofB and M. Rothstein, 165-176. Leiden: Sidestone Press.

Stjernquist, B., T. Nilsson, and O. Nybelin. 1953. “Some Stone Age Fishing Tackle from Scania.”
Meddelanden frdn Lunds Universitets Historiska Museum 1952:123-148.

Sturms, E. 1940. “Sarnates purva mitnes.” Senatne un maksla 1:41-64.

Suomela, J. A., H. Suhonen, and S. Koivisto. 2025. “Unravelling the Stone Age Fishing Net Knots.”
Biennial International Conference for the Craft Sciences. Version 1. https://biccs.dh.gu.se/2025/
2025-54/1.

Taavitsainen, J.-P. 2001. “Finland.” In The Heritage Management of Wetlands in Europe, edited by B.
Coles and A. Olivier, 71-80. WARP Occasional Paper 16. Brussels/Exeter: Europae Archaeologiae
Consilium and Wetland Archaeology Research Project.

van Beek, R., C. Quik, S. Bergerbrant, F. Huisman, and P. Kama. 2023. “Bogs, Bones and Bodies: The
Deposition of Human Remains in Northern European Mires (9000 BC-AD 1900).” Antiquity 97
(391): 120-140. https://doi.org/10.15184/aqy.2022.163.

Vanhanen, S., A. Kriiska, and K. Nordqvist. 2025. “Corded Ware Culture Plant Gathering at the Narva-
Joesuu 1IB Settlement and Burial Site in Estonia.” Environmental Archaeology 30 (4): 341-353.
https://doi.org/10.1080/14614103.2023.2216531.

Vanhanen, S., and P. Pesonen. 2016. “Wild Plant Gathering in Stone Age Finland.” Quaternary
International 404:43-55. https://doi.org/10.1016/j.quaint.2015.10.036.

Vankina, L. V. 1970. Torfyanikovaya stoyanka Sarnate = Sarnates purva apmetne. Riga: Zinatne.

Van Strydonck, M., M. Boudin, and G. de Mulder. 2010. “The Carbon Origin of Structural Carbonate in
Bone Apatite of Cremated Bones.” Radiocarbon 52:578-586. https://doi.org/10.1017/
50033822200045616.

Vuorela, I. 2002. “Siitepdlyanalyysilld lisdvalaistusta Humppilan Jarvensuon esihistoriaan.” Lounais-
Hdmeen Kotiseutu- ja Museoyhdistyksen vuosikirja 71:7-21.


https://doi.org/10.1017/RDC.2020.41
https://doi.org/10.1080/14732971.2025.2540142
https://doi.org/10.1080/14732971.2025.2540142
https://doi.org/10.1017/S003382220005760X
https://biccs.dh.gu.se/2025/2025-54/1
https://biccs.dh.gu.se/2025/2025-54/1
https://doi.org/10.15184/aqy.2022.163
https://doi.org/10.1080/14614103.2023.2216531
https://doi.org/10.1016/j.quaint.2015.10.036
https://doi.org/10.1017/S0033822200045616
https://doi.org/10.1017/S0033822200045616

	Abstract
	Introduction
	Study Area and Research History
	Materials and Methods
	Wetland Excavations and Sampling in 2020–2021
	Analyses
	Plant macrofossil Analysis
	Zooarchaeological Analysis
	Artefact Analysis
	AMS 14C Dating


	Results
	Stratigraphy and Dating
	Finds
	Wooden Artefacts
	Bark Artefacts and Fibre Technologies
	Pottery and Lithics

	Faunal Remains
	Plant Remains

	Discussion
	Stratigraphy and Long-term Use of the Lakeshore
	Subsistence and Seasonal Activities
	Cultural Connections and Significance

	Conclusions
	Acknowledgements
	Disclosure Statement
	ORCID
	References

